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The te74! ~"ill, a
major ~k1twoughIn the ham
Industry...a fu ll featured HF base
sta tion tra nsce iver w ith a com­
b1natiOn of standard features
round on no other tra nsce iver in
its price range

•

Compar.~ .xcepflonal
tlandard teoturM.:

• t OOKHz - 30MHz R8C&lver
• t 6 Memories
• 1OO"l1 Transmit Duty Cycle

Transmifler with .xception­
ally low d istortion

• IF Shm AND Ponband Tuning
• llecetver Preamp
• t OHz/ SOHz/ 1KHz Tuning Rates

with 1MHz band ,teps
• AdjuJlable Noise 81anket

(width and level)
• Continuously Adjustable AGe

With an OFF position
• Full lunctlon Melerlng with a

bulll· in SWR 8rldg e
• Optional Inte rna l AC Power

Supply

0Iher standard fea'ures.
ncIuded as sta ndard ere

many Of the features most asked
lor by esceeeocec hom IOdIO
operators: dual VFOs. RF speech
compressor. tunable notch filter,
cn-rroce squelch. program
band scan, memory scan
(frequencv and modesae
stereo). receiver and IIansm i"er
incremental tuning and VOX,

teOM's proven transceiver
designs and technology ore
used In the lC-l4S 011 hom band
tro nsce iver which inciudes SSB.
ON, RTIY, AM receive and on
cctcoor FM plus a 1(O(Hz to
3(MHz general c overage receiver.

tcOM SVftm.
The 1C-745 is COl1lp:Jtibie

with ICOM's ful l line cA standard
HF cccesscees

sccesscoes available
inClude the 1C·F'S15 base supply.
1C-PS30 system powel' supply
(switching), 1C..f'S35 intemol
power supply. the 1C-2KL linear
amplifier. AT1 0Q automatic
antenna tuner. ATSOO cutco-ct c
antenna tuner, HP1 hecdohores.
a nd HM1 2 hand or SM6 base
microphone

Opttons. The EX241 marker
and EX242 FM module. p lus a
wide varie ty of l ilters lor sharp
oodo rececnco are available

·6d1 center
Rn... Width FI'~. MHz
FLAS 500 Hz 9.000
Fl53A 270 Hz 9.000
Fl44A. 2.1 KH z 0.455
Fl52A 500 Hz 0.455
FLS4 250 Hz 0.455

The 10-745 is the only trans­
ceiver today tha t has such
features standard ..n-e number of
options and accessories availa­
ble ..and such a n a ffordable
price

ICOMAi, 1@oI1CO.1nc.2112·116rhAW! NE,~. WA Q60)4(206)4~""155 / J.3J1 Towe1W'OOCI [)rr.oeo ,5ul~ '::l()7. D::lnas.1X 752,::}4 (2 14)620·27&O
"II """"" 1P<'<~""5 01'1' <lPP'O"'<n:l1'P c<"d~ m~ ""!l>ouI """'" or <:bhgohO<'l "II lCOM JOdiol,~ " "'"'" FCC~ 1im<III'lIjJ!llU"O'-" ........""""
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KLM
SALE!

KT-34A KT-34XA

ALL ANTENNAS,

80 THRU lV.M

CALL FOR YOUR
SPECIAL PRICES

TS-930S
Plus 4 BONUS

ITEMS
1) Antenna tuner.

(FACTORY INSTALLED)

2) MC-GOA microphone
3) YK-88C -1 filter.
4) SP-930 speaker.

REG. $2029 VALUE

$1799
SAVE S230.00

Call for price

Most elements
In stock

BIRD Model 43

I

I
SALE! SALE!

IC-751 $1229

VAN NUYS, CA 91401
6265 SepulvlKla Blvd.•

(818 ) 988·2212,
San 0'&90 F..-y at V'ctOf ~ BI_d

.... ·P"""'OCTS . _""f ...... "''''-OM''' ' AOlII)l . -..
SHUf<[ • SR1,..... -owE. STONER .,,""'0' Tn H 'C ' ''''STA<)

TOfwS"'" ~ ...,su ...............·

FT-208R
FT-203R I

NEW!

CALL FOR YOUR
LOW PRICES

TR-7950

TS-430S

VIEWSTAR VS-1500A
ANTENNA TUNER Reg. $399.

CHECK PRICES ON
THIS AND OTHER
VIEWSTAR ITEMS.

IIIICOM!
NEW! R-71A

PHOENIX, AZ 85015
1702 W. Camelback Rd.,

(602) 242 -3 515,
Ent 01 Higtlway 17.

C"""S ' COSHe R 0" "" •0"' . ' • OK EO'" • " " 'C
_ 'UR ' .. Y ICOM • J W ""'-lOR' ' '''''FIClOOI<:S
.'NWOOO' K' "' ... , ............ '1. ""J. _ "'(H OO

." ,,",-@ . (!)

Superior grade
receiver provides
general coverage
100kHz 10 30 MHz

TR·25001
TR·3500

FREE SHIPMENT
UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

800 854-6046

FT·757GX

FT-726R

EXCELLENT
FOR OSCAR FT-708R

CALL FOR LOW PRICES all YAESU ITEMS

IC- 02AT IC·04AT
2 MTR 440Mhz.

COMPLETE
UNEOF

ACCESSORIES

HAND-HELDS

B-3016 REG. $239 .95
SALE $199.95

B-1016 REG. $279 ,95
SALE $249.95

B-108 REG. $179.95
SALE $159.95

B-235 REG . $89 .95
SALE $79.95

0 -1010 REG. $319 .95
SALE $289.95

BURLINGAME, CA 94010
999 Howard Ave.•
(415) 342-5757,

5 miles souttl on 101 lrom S F AirpClfl.
., • • Al COA""" ........ . _ CO, ........ """ ••NT'.....

SO'EC""STS • • "RL • • ""ON • ana" , • S' Ne N,R
B'R~ tEe . 8 '''0 ' sun''''' jIJT '8 I ",. CALl llOOl< ' COllINS

(Calif and Ar,zona cusromers please pIIone or _"", ~sred stores)

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: lOAM to 5:30PM Mon, through set,

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma. 28 11 Telegraph Ave., 537 5 Kearny Villa Rd.•

(714) 761-3033, (213 ) 860·2040, (415 ) 45 1-5757, (619) 560-4900.
e..-n OiSMlylllnd & Knotts Berry Farm, Hwy 24 Downlown. Lilli 271t1 off"ramp. Hwy 163 & Clsiremonl Mesa Blvd

2M and 70CM in a single package.

BUY A TW-4000A
FOR $599.95

and select two of the following
items absolutely free!

1) VS-1 Voice Synthesizer
sas ss verce.

2) TU-4C sub-audible
tone generator. $39,95 value .

3) MA-4000 Duo-band
Mob ile Antenna. S44 95 villue .

FM "DUAL
BANDER"

•i . I

Pn·ces. speciffclltions . desc rip lJOflS subl&Ot to c"ange ...!IIIOUr notice. Calif. and ArIzona reSidenrs p leBSe add . e '". t,u
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Elsewhere:
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only 5660 0 0

40 It. M·13 aluminum lower and FB-13
f ixed concrete base (beauti ful! )

•

I-Ml1er's new o>BTV six­
bond trap vertical fu:ed
station antemo offers
01 boncl operation
with unmatched con­
variance. The 6-BTV
offers 10, 15. 20, 30.
40 , and 75/60 meter
coverage with ex­
cellent bandwid th
and ow VSWR. Its
durable heavy
QCluge aluminum
construction with
fiberglass trap
forms and stain­
less steel hard ­
ware ensures
long reliabilty.T_
meter kits
(30-MTK)
for d-BTV
oro 5-BTV
are also
avoioble.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

ER

Don1 miss our 30 meter excitement.

HUSTLER -
snu THE STAN DARD OF PERFORMANCE.

.. ~I"'''''' c.... . . ,
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IPS
Shippable

I

..... S"" List 01Adver/is9fs on page 98

THE. •

--.......ROM

eon....__1
..... 279 III"ICIH8I

Satellite
Systems

While others claim to be good, we
guarantee our line of antennas to

outperform anyotheroflike sIze on
the market. All of our 2.4. 3 and 3.7

meter antennas are UPS shippable. Even
our 4.9. 6.1, 7.3 and 9 meter antennas can be alr

shipped or taken as carry-on airline bag­
gage. Our precision welding and use of

the finest materials gives you an an­
tenna that Is lightweight and ex­

tremely durable. There are overa
dozen colol'$available for even

the most dIscriminatIng cus­
tomer.

Remember the

Finest Antennas
Available
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

THE HAMVENTION

Dayton was as big as evar­
or bigger. Hara Arena was pretty
full on Friday, packed on Satur­
day, and pretty full on Sunday
with hams not just f rom the mid­
west , but from all over the world.
There was even a ZS contingent
from South Africa wondering
when I was going to get back
down to visit them again.

A handful of old-timers groused
about my as-wpm petition, but
99% gal the point and enjoyed
it. Some 73 readers were suck­
ered In by media reports and did
Archie Bunkers. (See my talk.)

A few years ago, I g01 10 talk­
ing on Friday-mostly because
the meeting rooms they had
available then were so noisy on
Saturday as 10 be almost impos­
sible. They've buill some new
(quiet) meeting rooms, so I hope
to be invited to do a Saturday
talk next year.

Yes, I enjoy the acclaim I
get-lt helps a lot when I get to
feeling discouraged. I get more
pleasure than I can describe
when I meet people at shows
who ten me that my talks or edi­
torials Inspi red them to change.

If you haven't been making
the yearly pilgrimage to Dayton,
maybe 1985 is the year to get off
your dull. These DARA fanat ics
have their Hamventfon wo rked
out in every detail (and I empha­
size the word . worlr) . Zi llions of
prizes, all reported on computer
monitors. Somehow, they man­
age to guide the cars bringing
over 20,000 hams into neighbor­
Ing fields. They even have the in­
credible Ilea market well orga­
nized. It goes on fo r acres­
the biggest one I've ever seen. I
spent a couple hours walki ng
around it this year and didn't
even cover half of it. You
wouldn't believe the amount of
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stu ff there! You can find any
model rig or receiver ever made,
any test equipment, any radio
part, any tube, t ransistor, IC,
wi re of any kind, coax, connec­
tors, and so on. It 's all there at
prices that are hard to pass up.

If you want weather stations,
laboratory clocks, muffin fans,
relay racks, hi-ti, to-ft, an old Em­
erson radio, Teletype>, relays,
telephones, slow-scan, RTTY­
you name it and it 's there on
hundreds of tables. There were
even so me EE8A W'v\' 11 surplus
telephones and some Gonset
Communicators. I thought those
had reached their final rest ing
ground long ago.

The temperature went from
the 40s the day before up into
the BOs for the namtest, forc ing
me to grovel at the Kenwood
booth for a hat to keep what's
left of my brains from fry ing
while I was doing the flea
market.

At the 73 booth, I shook a lot
of hands, got my ego properly
rebuil t , and met an enormous
number of old friends. Larry
Horne N2NY was there. He used
to work for me almost 30 years
ago. He's worked out some real­
ly fast Morse-code teaching
techniques and has been re­
puted to get newcomers started
at 50 wpm and copying in one
weekend. Why spend months
starting at 5 wpm and gradually
relearning the code all the way
up, driving yourself and your
family crazy, when you can just
as easily start out at 50 wpm? I
dunno if these people ca n copy
5 wpm or not . . . probably not.
Probably not even 13 per, but at
50 . . .no strain.

If you' re going to make it to
Dayton next year, be sure to
drop me a aSL card and let me
know what subjects you'd like

me to talk about. For that mat­
ter, if there's something you
th ink I should cover In an edi tori­
al, hey, this is a two-way street.

Some ham dropped by the
booth and beefed to Jim Gray
W1XU that Wayne has his edito­
rial and that the readers have no
way to be heard. J im asked him
if he'd wri tten a letter to the
editor. Grumble, no. So write
one, said Jim. A couple minutes
later, the same chap started
loudly with the same the me,
more interested in generating a
fuss than in accuracy. Letters
with anything worthy of being
printed wi ll be printed. Genera l
beefs or emotional harangues
probably won't make it-unless
our Executive or Managing Edi­
to r wants to expose the vacuity
of thought which characterizes
some letters.

en the whole, I'm awfully proud
of 73 readers. You are, with very
few exceptions, Intell igent and
percept ive people. I don't write
for tz.vear-oros. I write for intelli­
gent hams and most readers re­
spect this. The tz-year-orcs. of
all ages, can have problems un­
derstanding me.

THE DAYTON TALK

(At 2:00 pm on April 27, Hera's
Room 2 host ed W2NSD's yearly
report on where amateur radio is
today and where it could be to­
morrow. And what to do about it.
We hope you enjoy this t ran­
script of some of his remarks .
-JCB.)

Good afternoon. I'm Wayne
Green W2NSD. And I under­
stand that you read my editori­
als but don 't agree with them
100 percent. [loud guffaws.
- Ed.]

So on that basis . . . had a
number of ques tions asked me
since I've been here. And I'll try

to address most of those, if I
can. If I forget so me of them,
make a note and ask me later,
and I'll try to cover whatever I've
forgotten about. But, in general,
I cheat on my talks. I don't plan
much ahead. And I f igure either
I'll think of what I was supposed
to ta lk about or you' ll remind
me.

Now, since my talk last year,
we've had a few minor changes
In my organization. And those of
you who read the magazine are
aware that basically I sold all of
the Wayne Green, Incorporated,
magazines to another company,
lOG, International Data Group,
who publishes Computerworld
and about 50 magazines in 18
co untries. It makes it very handy
for t ravel -there is always a
company office there.

I got a good deal out of it, as
you may have read. And people
keep wanting to know, "What
are you going to do with the 60
mil l?" [GUffaws.]

Well , I' ll tell you. I'm going to
try to put It to the bes t use I can
and do my very best to make an
awful lot of people very wealthy.
It 's an old story that you can't
take it with you. And indeed, the
agreement I made was that
whatever's left over when I leave
goes back to the company.

Now, all of the reasons that I
made that arrangement-one of
the reasons that I made the deal
with lOG- is that they were aim­
ing in the same direction that I
was. It was my Intention to take
Wayne Green, Incorporated, and
eventually have the employees
own it. IDG is doing the same
thing. And indeed they have
turned a substantial percentage
of the corporat ion over to the
employees' fund already. And
the schedule eventually will be
100 percent of It. ("Superham"
Don Wallace W6AM enters room
and sits down in front row.l

With the bo-nanza, I have
formed a new company ca lled
Wayne Green Enterprises. And I
have a number of projects in the
works with that. And I' ll tell you
about some of those because
they have a lot to do wi th my
background in amateur radio.
(Hi, Don, good to see you. De­
lighted that you could come.)
And I think that I have some
plans that may eventually help
amateur radio a lot.

We're starting out , essential­
ly, wi th a new publishing organi­
zat ion. And In order to get the
people to do this, I'm starting a
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satellite link to somebody down
in Ceylon [Sri Lanka] who was
sitting on the beach with anoth­
er system. Or to his home re­
peater waiting for when he
comes home and turns on his
unil and it finally says , "Yes, I'm
here, is there any traffic?"

We can do that with the tech­
nology we have today. Nobody
has to invent a thing. We just
have to do it.

If you do it , you know as well
as I do that there is no power on
Earth going to stop that from
selling. It is a service that is
needed desperately. And some
bright person somewhere is g~

Ing to do that and going to be­
come incredibly wealthy and
you're going to say, "Gee whiz,
look at that, how did he do that,
wasn't he lucky?" I find that the
harder I work , the luckier I gel.

So these things are there. We
are going to need communtca­
tions in 10 years that are on the
order of a thousand ti mes­
maybe ten thousand times­
what we have today. And that
means that we are going to need
ten thousand times as many en­
gineers and techn icians as we
have today.

Now, I'm sure that most of
you are aware that the growth of
amateur radi o last year was two
and a half percent. And that this
year we're looking for a net loss.
Unless something changes radi­
cally. I'm sure you're a/so aware
that the growth of amateur radio
in Japan last year was 25 per­
cent and has averaged, over the
last 20 years, over 300 percent a
year. It slowed down a little bit in
the last few years. We have aver­
aged for the last 20 years a
growth of 2 percent. Average.
Two point zero percent in the
United States.

I wrote in 73-a couple of
years ago-an editorial, and I
said I bet you tttsn't going to be
long before our military are send­
ing electronic development con­
tracts to Japan. And I got the
biggest bunch of bee-haws from
the readers. And they said,
" Boy, are you crazy." Big head­
lines about four months ago:
The military tried to get elec­
tronic contracts with Japan for
military equipment develop­
ment and they turned us down.

I'd like to do something about
that. I'd like to reach teenagers
and interest them in amateur
radio. In the United States, we

computers. How many of you
here have Model 100s already?
One, two, three, four, five, not
bad, six , seven, right. A year
from now, I suspect there will be
at least ten times that many in
the audience that have brief­
case portable computers. But
these computers are just part of
it. It 's what these are going to
force to happen that Is impor­
tant. And that is the key for any­
one who would really like to
make money, because these
small computers are going to re.­
qui re communications.

Right now, you can plug this
(holds up Model 100] Into the
telephone and you can commu­
nicate through hundreds, any of
hundreds, of bulletin boards,
communications services, and
so forth. The next step-and it 's
something that we could do with
amateur radio right now, i f we
wanted, with our current tech­
nology-any one of you could
probably do this if you'd sit
down and do it. And that is put a
small relay transmitter in here,
probably 149 Megahertz, and
make it so if you use this within
the room with a small room re­
peater, It would pick up the tntor­
mation from that so you don 't
have to plug it in anymore. And
you could hook that onto the
telephone. That 's the first step.

The next step is to have an
area repeater so that the room
repeater goes to your area re­
peater. Any of your regular re­
peaters that you have today
could do this. Have the area re.­
peater, say, every five minutes,
or every three minutes, or every
minute, send a pulse out with a
coding for your particular com­
puter and it says essentially,
"Are you turned on? Do you
have any traff ic?" And your
computer, if you have It turned
on, will say, "Yes, I'm turned on,
I have no tratnc," every so often.
It will take a few milliseconds to
doil.

Once you have written the
message to someone anywhere
in the world and you say " Go,"
the next time you are polled by
that local repeater through your
room repeater, it will say, "Yes, I
have traffic ." And it will dump it
with error-correcting at 25,000
words a minute.

And that will be stored In your
local repeater, which will then
look up to see where-rn-tne-devn
this thing is going and route it
either to another repeater or to a
local recipient or perhaps by a

new types of communications
that are on the market. Right
now, I know of no magazine out
there for businessmen to tell
them what these th ings do.

We have two or three com­
puter magazines in the works.
And one would th ink that with
300 magazines on the market
that there would be enough, but
there still Is a need for a few
more that other people have not
yet perceived. And we wi ll be
proceeding with that.

Now, perhaps even more tm­
portant, once we have gotten
things running fairly smoothly
with these relatively easy maga­
zines, we have two huge ones in
the works. And when I say huge,
I mean circulat ion on the order
of 10 to 20 million. What I intend
to do Is take the 60 million [del­
lars) and within four years build
that up to one billion. And 1think
we're going to be able to do it.
And I believe that every person
that works for us Is going to be,
at the minimum, a millionaire.
My calculat ions are that within
four years they shou ld be worth
approximately 1.6 million each.
Because we're putting aside
part of the stock and the people
who work for us have a share in
the company.

The big magazine-and the
one that is going to be the most
important to amateur radio­
will have to do with teenagers.
And basi ca lly, we want to start a
magazine which is an lnstruc­
non book for growing up. And
you can bet that it Is going to be
very heavily laced with high
tech. It' ll encourage kids to be
interested in amateur-radio com­
munications, to be interested in
computers.

I think all of you are well
aware of what 's happened in

publish ing school. And we have
about 10 magazines lined up to
get started with the people that
we train In this school. And, of
course, the people who do well
in school we'll put on the new
publications. The people who do
poorly, we'll sell to our comoett­
tors . (Chuckles.]

The new magazine, the first
one, will be Digital Audio. And
how many of you are not familiar
with digital audio in the corn­
pact disc? Are any of you out
of communicat ion with the
world? (Chuckles.] OK. Well , per­
haps you remember the 78-rpm
record. And then tnere came
along a newfangled contrapt ion
called a long.playing record
which within a few years put the
za-rpm record out of business.

Well, there is a new tecnnoro­
gy called digital audio which is
going to put the lP out of busi ­
ness in a very few years. And the
new record Is the compact disc
which is about yea big . And it is
written on and read by laser.
And it is so phenomenally better
than lP records that you have to
hear it but once to be addicted
to thi s new sound. For the f irst
time, when you listen to hl-Ii ,
you can hear the sound of si­
lence. And for you techni cal
people, you have the potent ial
with th is new recording medium
of a as-oecrter range of sound
(where on an ordinary record
about the best that they can do
is around 60 dB). So it's thou­
sands of times belter. Well ,
we're going to try to help th is in­
dustry, this brand new industry,
to grow with a magazine.

The second magazine will be
in the telecommunications field
and th is will be for businessmen
so that they will be able to cope
with these new telephones and
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res
OUf new crop of (one equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by sett ing a dip switch; no counter
is requ ired . Frequency accuracy is astonishing ± .1Hz over all tempera ture extremes.
Mult iple lone frequency operation is a snap since the dip switch may be remoted.
OUf TS·32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The 55-32 encode o nly model may be programmed for all 32 CTCSS tones plus
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there's no
need to mention our o ne day delivery and one year warranty.

..COMMUNICATIONS SPECIAUSTS
426 West Tart Avenue. O range. Cali forn ia 92667
(800) 854-05471 California : (714) 998-3021

~ "

SS-32 $29.95. TS-32 $59.95



Perry Donham KK]Y
7J Staff

Shoot at Wi II
KK2Y's Dayton mandate was to capture things on film.

He did it. Enjoy a slice of Hamvention.

•
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DARA boys (L- R) Terry Falkner NBffO, Joe Moore KBVAZ.
Jim Orihcxxf WD8JCI.
12 73 Magazine. July, 1984

Jack Mrtchell AA8Q General Chairman, with W1NSD.

•
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WORK THE U.H.F. BANDS

~1~fT 50-144 S1 89.95
~1\fT 144-28 $169.95
~1\fT 432-28 (S) $259.95
M~n 4J9..AT \' $339.95
\lMT 1296-144 $299.95
OT HE R ~IODF.lS AVAIL.t,BI.E
write fur details

Bash Educational Services, Inc.

NOVIC E CLASS EXAM I NATION PACKAGE

with everything the e xami ne r needs

to legally a nd cor rec t l y a dminister

a NOV ICE CLASS e xam u nde r the FCC's

NEW RULES . The packag e i ncludes:

Add a uanwener Of ccnvener tc )011' c, ,,un~ 10m. tom or ~m t<.!" 'rmtnt l
C hOO\C: f.om 1h~ la'JI.~'l ~It>.'llon o f mod ult> J >a,lahk for U\ . OSCA R.
Bol l::. AT\' .

TRANSVERTERS

$2.9~.""~
$199.95
SIN ~

1114 '1'>

IW or 3\ \ '"
lOW mpu1
IIIW"' I" ,l
IW or .lW In

3W In!,,"

POWER AMPLI FIERS
all models includt- Rf VOX 6: Low Xc ise R.X Pre-A mp].
(no pre-amp in M\I1.432·I OO)
2 _ A: Im w PI,tl'''' 1.I1.1 L144 h (l_ L~

now ""'1"" MI.II.I 44 -IIH s
-"IW ' '''' 1~ '' MI.IU U ·'\ll-<;
.'lIM ' ' K' tpul \II.I I.I~~ :) l.I .~

2.' W ' ""l~,l MI.ILl -H-25

l035A)
* 10 Different Exa ms

(f r om FCC PR Bulletin

* 10 Blank Answer Sheets

For t he Novi ce:

• •

VJS1

•

70/M8\t 48

Sp«lrum Intunl lio nl l. Inc.
Po\ l Otnce 8 0' 1034S
Concord . "hu . 01742 L;SA .. 436

•

IIlIW ' K" I"" MM L412-U. ' lOW ;"I" 'l $369.95
'ilIW ' "" I"" ~1~l L412 · "" IOW ;n,,,,, $19'9.95
'.1\\' '" " I"" M\lU32,:))·L IW ," 3W ;1I S I 'N _ 9~

126S-1Z% Mlb , Comin~ ,," .. . W.tdl III, <Io.t.; ["

ANTENNAS (incl. .'iOoh m balunj ",;,f;.;.t'':1
2 ~lt"ter J -B~am~ : 12.3 d Bd lo(ain ~. ~
8owr8Honz()n lpoIDR.2~ 1 $63.40 . - <;..-,.-
IS by 8 Vertical pol DR- 2M-\wt ASK
l2.'iO-I3lXl MHz Loo!)-Ya16I 296--LY S·H !lS

70 cm/MB~I 4S $59.95 5encl4O¢ stamps for fu ll details
70 cm/~I B~1 88 S89.95 f VHFIUHF -o our Items.

Pre-selector mien Pre-amplifiers Antenna,
l o.. -pasv filtns T ranS\trltfS Cr ysta l F lit CH

Varactor mpkn Conveners

!!!-~-= .;....-. ....11I:1-.• •

•
--

, • • • • -- - -•
• • • , , ...I=:!- - -!:!". ...

" • - ...
~..~~

• •
~

•
• - -

• ,
v

• Unlimited vocabulary speech messages in your ow n voice

• Hundreds of tone access fu nctions, many with nme-ot-dav

• All vita l parameters can be set remotely by tone access

• Two phone fines and dozens of input/output control hnes

• 4 channel receiver voting plus fu ll linking capability

• Bus structured design for easy hardware/software expansion

• " Overload proof" receiver with 7 large helical resonators

• Our famous MCS squelch, often called the best in the business. is
now even better with automatic fast/slow switching

$9.95 PKG. PRICE
Plus S2.25 S & H

FOf rnail order
Add: 65c sales lilI il in cem

23 Elm Park. Groveland, M A 01834 (6171 372-3442

MICRO CONTROL SPECIALTIES

Master Answer She e t

If y ou h a v e mor e than 10 e x ams
t o give , Bash g ran t s y o u the
r i ght t o cop y t h e tests and the
ans we r s heets .

Comp let e Se t of Instructions

P.O. Box 2115 San Leandro. CA 94577
Telephone:(415) 278-8275

•

•
•

In 1978 we created the first micro­
processor based repeater and here is its
successor the incomparable MAR K 4CR.
Of course it has autodial and tail mes­
sages, after a ll, we invented those
features. Sure it has autopatch, reverse
patch and built-in 10. But hold on -- it
also has Message Master T" real speech
and receiver voting . Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range . Yes.
MAR K 4CR is the next generationl

Fo r t he Examiner:
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Hf f qu ipmenl Recular SALE
IC-140· 9-bind 200w PEP l CV rw/mlCS 1099.00 899"
' FREE PS-740 Internal Power Supply &
550 Factory Rebate - until gone!

PS·740 In ternal powel supply ... ... 15900 149"
*EX·241 Ma rker unit .. .. . .... ... .. . 20,00
°EX·242 FMunit. .•. •. •. . •. •. •.... • 39,00
·EX·2,B Ilectrcnrc lo.eyel unit. .. .. . 50,00
°FL_4S 500 Hz CWmter (1st If}. .. . 59,50
°n·54 210 Hz CWhiler (lsllf). .. . 47,50
°n·52'" 500 Hz CWhill" (2nd IFl 96,50 n t l

°n ·53'" 250 Hz CW hiler 12nd If) 96,SO 89'1
°Fl·"A sse filter (2nd If} 159,00 IU "
SIIl ·5 8-pm electretdesj mICrophone 39.00
H111· 10 SCannulg fflObtle mICrophone 39.50
" B· 12 Mobtle mounl.. .. . . . . . . . . . . . 19.5O

· Oprions arsc for IC-745 lined betcw
IC·730 B·tnnd 2llOw PEP xcn w/mlc $B29,OO 599'1

fL·30 sse hlter (passband lUning) 59,50
fl·"A sse filter 12nd lfl 159,00 144"
H-45 SOD Hz CWfilter 59,SO
U · 195 Ma rker unit .. . .. . . . .. .. . .. . 39,00
El ·202 l DA mterlace;730I2KUAH·1 27.50
EI·203 150 Hz CWaudiOfille r .... . 39.00
EI·205 rrmsvener sWllchmg uni t 29.00
S" ·5 a·pinelectretdeskmicrophone 39.00
H"·ID SCanning mobile microphone 39.50
MB·5 Mobile mounl. .. . . .. . .. .. ... . 19.50

IC·nOA g·ba nd xm / ,1·30 MHzrm $1349.00 89911

fl·]2 500 Hz CWflltef. . .. . . . .. .. . . 59.56
fL·]4 5.2 kHz AMutter 49.56
SII·5 8·pmelectreldeskmIcrophone 39.00
118·5 Moblle mounL... . . . . . . . . . . . . 19.50

IC·745 9·band xcyr ", /.1 ·30 Mhz rm $999.00 769'1
PS·]5 lnternal power supply 160.00 1" "1
CFJ.45515 2.8 kHz wide sse litter 4.00
HIIII · 12 Hand mcmpncne 39.56
SIIII ·6 Desk microphone . .. . . . . . .. . . 39,00

· See IC·740/isr above for orher oplions (. }

•
It·751 s.eano xm / .I·30 MHz rcvr $ 1399.00 1199

PS·]5 Inlernal power supply 160.00 14411

fL·]2 SOD Hz CW fi lter llsl lfl . . . . . 59,56
fL·6] 250 Hz CW filter Usllfl .. . . . 48,50
fL·52A SOD Hz CW liller (2nd If}... 96,50 89'1
fL·53A 2SO Hz CWlilter (2nd Ifl.. . 96,50 89'1
fl·]3 AMfiller. . . . . . . . . . . . . . . . . . . . . 31.50
fl·70 2.8 Khz wide ssa litter 46.50
HIIl ·12 Ha nd microphone 3950
SIIl·6 Desk microphone 3900
CR·G4 High slabllity reference dol l 56.00
RC·IO trtemat frequency conlroller 35.00
IIII B·18 Moblle mounL. .. . . . .. . . . . . 19,5O

Opr ions: 720/730/740/745/751 Recular SA LE
PS·15 20,1, external power supply.... . $149.00 13411

EX·144 Adaplor for CF·I /PS·15.. .. 6.50

Hand-held rriinsce;vefS
Deluu models Relullr SA LE
IC-02A lor 2 meters $ 319,00 289"
IC·02AY w/ DTMF....• 349,00 3l4'1
lC·04A lor 440 MHz T8A
IC·04AT "' / DYMf. .... 379.00 33,.1
SlIndard models Relullr SALE
IC-2A lor 2 meters $ 239,50 2l4's
IC·2AT With TTP 269,50 21,.,
IC·]A lor 220 MHz 269.95 234"
IC·]AT With TTP 29995 239'1
IC·4A fOr 440 MHz 26995 234"
IC-UT with TTP 299,95 239"

Accessor je5 for Delu~e models Recular
Bp·7 800mah/ 1l2V Nicad Pol k · use BC·35 67,50
Bp·8 800mah/ 84V Nlcad Pak · use BC·35 62,50
BC·]5 Drop In deskcnarger . all batteries 69,00
BC-16A Wall charger· BP7IBP8. .. . .. . .. .. . .. . 10.00
"'cce5mrie5 for bo'h models Relular
BP-2 425mah17.2VN ,~d Pak • use BC35.... 39.50
BP-3 hlra Std. 2SO mah/84V Nlcad Plk .... 29.50
BP-4 Al kaline banery case. ..... ... ....... ...... 12.50
BP-5 425matl1lO.8V Na d Plk - use BC35 49 SO
Cp·I Cig. lighter plug/cord - BP3 Of Oil . . .. .. 9SO
DC·I DC operation pak lor standard models 17SO
LC·2AT leather case lor standard models. 3495
HIIII -9 Spea ker microphone 34.50
HSI0 Boom mlcrophone/headset... .. ... . .. . .. 19.50

HS-IOSA VO l umt for HS- IO(dlxonlyl 19.50
HS·IOSB PTT umt tor HS· IO 19.50

ML·I 2m 2.3wInll0wout amplrter SAl E 79.95
ML·25 2m 2.3win 20wout amplifier SALE 179.95
3A· TT N Opticmal TT Pau . 2A /3A14A 39,50
SS-32M Ccmmspec 32·tone encoder 2995
- - •-.--; ,

-:j' ;) - 'U1H --•.... . ...~._R ._ .......
( ) _~ :),5 ,- - -< -- -

0 o o •• - • -' -0 J <:>
~-

Sho"wave receivers ecu ar LE
R-71A 100 Khz·]O MhZdigital recerver$799 00 689"

Fl-32 500 Hz CWhlter 59,SO
[J-310 VOICe syntheSIZer 39.95
RC· 11 Wireless remote controller... 59.95
CR·64 High slablli ly cscuatcr xlal 56.00

R·70 100 Khz·30 Mhz digital receiver 749.00 599"
EI·257 FMuml... .... 38.00
IC-7072 tunscelve interface, 120A 11 2.50
Fl·44A SSBfi ller (2nd IF) 159.00 14411

Fl·63 250 Hz CWlilter (lst IF) 48.50
SP·3 Ex ternal speaker . . ....... ... • 49.50
CK·70 (EI·299) 12v DC oplion.... . 9.95
MS-12 Mobile moun!.. .. . ...... .. . . 1950

HOURS: Mon,thru FrL9-5:30; Sat 9-3
Milwaukee WATSline 1·800-558-0411 answered
evenings until 8:00 pm, Monday thru Thursday.
Please use WATS line lor Placing Orders.
Far other information.etc. pleaseuse ReRular tine.

Associate Store
CHICAG O. Illinois 60630
ERICKSONCOMMUNICATIO NS

S456 N Milwauket' Ayenue
Phone (J12l 631 '5181

15 min. from 0 'Hare!

fn Wfsconsln (oulsfde Milwaukee Mefro Area)
1·800·242·5195

LAS VEGAS. Nev. 89106
1072 N Rancho Dnve
Phone (702) M7 -J1l4

No ln.Slate WATS

O",,,d. 1-800-634-6227Nevadi

WICKLIffE. Ohio 44092
28940 Euclid Ayenue

Phone 12 16) 585·7388
01'110 WATS 1·800·362-0290

00"''''' 1-800-321 -3594."

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY,n;'
4828 W. Fon d du l ac Avenue; Milwaukee . WI 532 16 - Phone (414) 442-4200
------AES BRANCH STORES------

ORLANDO. Fla. 32803 CLE ARWATE R, Fla. 33575
621 Commonwealth Ave 1898 Oftw Street
Phone (30518943238 Phone (813l 461 -4267

Fla WAfS 1-800-432 -9424 No In -Slate WATS

?I~f~,~dat 1-800-327-1917 No Natio nw ide WAYS
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PR1CE

$43.75

Add $3.00
Shipping and Hamling

MODEL Ap·'D

Designed ta
APARTMENTS
M0 1H .5
VACATIONS

Quick Simple Insta llation. Operates on 2, 6, 10, 15, 20, 30
and 40 meters, All coils supplied.OnIy22-1 /2 incheslong.
Weighs less than 2 lbs. Supplied with 10 ft. RG 58 coax
and counter poise. Vv'hip extends to 57 inches. Handles
up to 300 watts.
\ISM{- 1.1 :1 when tuned
W1te fa rTXlIe deta ilsand oth9r B&W pro::t.J(:tS

UA5-4 Excile,/ Modulalor S89 00 ppd.
Wiled ,nd test~d mOll" '. deSIgned to alive PAS 10 wott
1,"eM ama""'" The 100 MH' ~ ryslJ.I deSlQ" keep, !la'­
"",",es oul oil wo mete rs lor lal, bace Video moclul" wr
15 a lull 8 MHz tor campul.. graoMs ana COlO! Ae­
QUlTes 13 8 VOC reg ilt 70 m.J. 80 mw QUlp"1powo'
' uneOw,m crystalO)n 439 25 ~J4 or 426 ~S M~7

Dual TreQu. ncv IMd.I • • " llbl! , . , .... , I l l S DO ppd,

PA5 10 wart ATV Power Amplifier . Sa9.00 ppd.
TnI' PA, will put OuT 10 wans RM $ power DO sync t,ps
wilen droven l'I,m 8D mw 01 tn. TXAS . XC".' 50 ollm,
I~ ana OUI plus bandWIdth fOl tile whole band w, lh gOOd
linearity for color ana souna Requues 13 8 VllC reg (j<
Lamps

FMA5 Audio seeearner ueneure. $29.00 ppt! .
PuiS auo,o on yoo r caeera ,,01'0 lust as o'OiIocast does
ill 4 5 Mill Puts Dull V pop to o'lVe BA~ AeQu"es
lOw I mike , lSO to'600 !l en d 12 to 18 voe (it ?5 "'"
Wor!<s Wlt~ any transrmtter Wlm 5 MHI video ba oo­
wl dlh

j

/

~~CJ} oo

TVC -2 AT V Oowneonverler, .... , .... $55,00
Stflpll ne MRF 901 pre.J mp anc dOlJDle M""'"dmIX er
digs out Ihe W"dk ooes ano resists wlermod and ove­
IOO d Connetts between UHF "men"" Jnd TV >el Dul
puT ohJ"o" ls ? 0' 3. vafltap tuner 420 to 450 MH '
ReqUICes 12 10 18 vee (it ?O"",
Su p..."" ' il'•• rve 2t w,th NEU535 p r"~mp

(.9 db N. FI. . ,., .... , . , ., S69,OOppa

CI II or w, l te lor our complel e cetalog 01 specHicat ions. station sel up d iag ram s,
and op t,onal accessories whIc h Include: antenna s. mod ulators. test generators,
CameraS aod muc h. much more. See Ch. 14 1983 ARRL Haodbook

TERMS: VISA or MASTERCA RD b y le lephone or ma il, or check or money order by
ma il. All pnces are del i ' ered In USA , Allow three weeks after or der for oeuvery.

(213) 447-4565 Charge card orders only

P.C. ELECTRONICS 2522 Paxson Lane,
Tom W60RG Maryann WB6Y55 Arcadia , California 91006

Introducing the New
B215 2 Meter

Solid State Amplifier
from

Mirage Communications 2 Watts In - 150 Watts Out
$289.95

• Built-In Rx Preamp
• All Mode-SSB, CW, PM
• Remote Keying
• DC Power 13.6 VDC at 18 Amps

• 5 Year Umited Warranty
• Optional RC-I Remote Control Available
• Made In the U.SA.

Available at Mirage Dealers Worldwide

MIR/IGE
COMMUNICATi ONS EQUIPMENT,INC.

• P.O. Box 1000, Morga n Hill, CA 95037 • (408) 847-1857
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PO Bo~ 702
Kent OH 44240

Secrets of Cordless Phones
Is privacy sacred and range not?

Maybe some hands-on research can help you decide.

Amplifier speaker, han<theld unit, and base unit.
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Ipurchased a wireless tele­
phone some time ago. Be­

ing curious about electronic
gadgets, 1 did some hands­
on research by examin ing
the electronic innards and
came up with a few mods
and suggestions to make it
even mo re useful . Wireless
phones employ fuJl-duplex
operation and consist of two
parts . The hand-held un it
transmits on 49 MHz and is
crystal-controlled. The base
unit transmits on about 1700
kHz but uses an LC circuit.
Its frequency can be adjust­
ed by a tuned slug. Both op­
erate in the FM mode. There
are several ways to increase

the phone 's range and still
preserve you r privacy and
avoid interference.

First of all, if you are con­
side ring the purchase of a
wireless phone and you al­
ready own a programmable
police scanne r, ente r in
the following frequencies:
49.830. 49.845, 49.860,
49.875, and 49.890 MH z.
Scan these five channels for
a few days to get an idea
which frequencies are most
populated in your neighbor­
hood. Using a Bearcat 250
with an outdoor antenna, I
was able to get clear recep­
tion fo r over one-half mile.
You may hear a juicy thing

• • •-

or two because people just
don' t realize others can lis­
ten in . For this reason, avoid
initiating credit-card calls
over a wireless phone. Re­
member, you' ll only hear
one side of the conversa­
tion - the hand-he ld unit' s
side. The other side of the
phone conversation is car­
ried on 1695, 1725, or 1755
kHz, although there are a
few newer designs which du­
plex both sides of the con­
versation in the 49-MHz
band.

. The .49-MHz frequencies
are designated as channel
num bers o r le tte rs. For ex­
ample, 49,830 is channel 1
or A, 49.845 is channel 2 or
B, and so on. The wire less
phones are usually marked
on the outs ide of the box
they are packed in which
channel they operate on . In
my neck of the woods 49,845
MHz seemed to have the
least amount of traffic so I
purchased a unit marked
"channe l 2." lt' s a good idea
to avoid channel 3 or C

~.'
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Fig. 1.

(49.860). All the new un li­
censed kid handle-talkies
operate on this frequency
these days, and even though
they are AM, you will still re­
ceive some interference. If
you don't have a scanner to
check out the ne ighborhood
frequency usage, you' ll
have to take pot luck. Just
avoid channel 3 or C. If you
purchase a wireless phone
by mail, state which channel
you wish. You may not get
what you want but it's worth
a try.

In case you want or need
to change frequency on
your wireless phone, here's
some general information.
The transmitting crystal in
my hand-held is marked
16.61 5 MHz but is actually a
third-overtone, 49.845·MHz
crystal. Crystals can be or­
dered from Jan Crysta ls, PO
Box 06017, Fort Myers FL
33906-6017. Be sure to tell
them the name brand and
model of your particular
phone. It also would be a
good idea to send along the
original crystals to ensure
that the new ones will be
ground to the correct elec­
trical characteristics.

The 49-MHz receiver at
the base is a sligh~ly differ-



Close-up of 49-MHz bese-unit receiver crystals. The 39.145
crystal is socketed and can be changed easily.

16.61>MHz crystal in hand-held unit IS actually a
48.84>M Hz, th ird-overtone unit.
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transmitting on 49 MHz. Us­
ing two cl ip leads, experi­
mentally hook up two termi­
nals a t a time to the input of
any audio amplifier until
you get a loud squeal from
the feedback between the
hand-held and the aud io
ampl ifier. Once you've
found the correct termina ls,
install the circu it in Fig. 1
between the base unit and
audio am plifie r. This pre­
vents any load ing on the
phone line when you plug
the base unit back in. It also
allows you to listen in on
any phone call using the
audio amplifier. Now when
you have the base unit on
but disconnected from the
phone line, it is a 49-MHz
receiver for one of the five
channels.

I a lso tapped into the
base unit's regula ted power
supply to power the audio
amplif ier. It provides about

=...-...-.~. • .. , 4; ..

the high end of the dial. I've
monitored my own base un it
on two different hi-f rece iv­
e rs successfully and have
heard a couple of other
neighborhood phones as
well . You can hear both
sides of the phone conversa­
tion on these frequenc ies.
Just remember, the signa ls
are FM so you'l l have to use
slope detection by tuni ng a
bit to e ither side of the FM
earner.

I turned my base unit into
a 49-MHz rece iver by sol­
dering a cable to the ci rcuit
board and runn ing it to the
input of an Archer 277-1008
am plifier so ld by Radio
Shack. The re are four te rmi­
nals on the circuit board
connecting to the phone
lines. To find the co rrect two
terminals, first d isconnect
the base unit from the
phone lines. Put the hand­
held on " ta lk" so it is

.....~ J- _

PC board in base unit. The 17()()..kHz transmitter frequency
can be varied by a slug-tuned coil.
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NOVo' take a look a t the
power cord coming out of
your base unit. One side of
the zip cord is marked with a
white line, sma ll lettering, or
a groove running the length
of it. This is the "antenna"
side of the 1700-kHz base
transmitter. Keep this side
plugged in to the " hot" ter­
minal of the e lectrica l outlet
for better phone range. In
my case, it added about 100
feet of extra range.

Conversely, to increase
the range of the 49-MHz
base receiver, it can be con­
nected to an outdoor anten­
na. I used a quarter-wave CB
ground plane with ha lf the
radia tor removed. A six-me­
ter antenna would work fine
and so would an altband
scanner antenna, although
these are more costly. You
can use a clip lead con­
nected between the base
unit's telescoping anten na
and the center of the exter­
nal antenna's coax or open
the base unit and solder a
short length of shielded
cable to the PC board and
terminate it with the proper
in-line fem ale connector.
Using an external antenna is
a ll the more reason to shift
the 49-MHz link to prevent
unauthorized use of your
phone line through the base
unit.

By the way, you can listen
to the 1700-kHz side of the
conversa tion on most broad­
cast-band AM radios if they
have a bit of ove r-tuning on

ent story. To receive 49.845
MH z, my unit uses a master
c rysta l oscillator on 10,245
MHz to clack aga inst a
socke ted 39.145--MHz crys­
tal . This adds up to 49.390
MHz which is exactly 455
kHz (the i-f amp frequency)
below 49.845 MHz. O ther
un its may vary.

For the most privacy, you
could change your wireless
phone to operate on a fre­
quencv a stmdgeon above
or below the five designa ted
49-MHz channels and never
have to worry about some­
one else with a similar un it
making phone call s (e ither
inadvertently or on purpose)
through your base unit. HOVo'­
ever, to keep inside the law,
it would probably be bette r
to shift it to a frequency ac­
tually "between" the 15-kHz­
spaced channels, keeping in
mind to stay away from the
vicinity of 49,860 MHz. A
shift of 5 kHz is enough to
keep you safe from simila r
units.

My hand-held had a crvs­
tal-eontrolled, 1700-kHz re­
ceiver. The HC32 crysta l was
2.1 50 MH z which is 455 kHz
above the lo95-kHz base­
transmitter frequency. The
base-transmitter frequency
can easily be changed by ad­
justing a slug-tuned coil so
you'll only need to change
the receive crysta l in the
hand-held unit. Shift ing the
low-frequency link will a lso
give you more privacy and
less interfe rence.
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Quite nice to have when you
aren't near a " real" phone.
The only othe r suggestion to
purpose ly curtail reception
by othe rs on the 49-MHz
end is to keep the telescop­
ing an tenna on the hand­
held extended just enough
for clear communications ­
usually, you won't need to
extend it at all when you use
the unit in the house_.

•
I •,

10 volts. The collector of the
regulator power transistor
(the " tab") and one side of
the filter capacitor provide
the powe r. Use a vo ltmeter
to fi nd the correct polarity. I
added a jack to the amplifi­
e r speaker's batte ry termi­
nals for quick connecting to
the base's power supply.
There's not much to it

The wireless phones are

PC lxJard in hand-held unit. On the left of the lxJard is the
1700-Jc.Hz receiver crystal, marked 2.150 MHz. In the middle
is the 49-MHz crystaf socket.
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The SUNKY DIPOLE" Antenna
A broadband, low SWR dipole that reallyvvorks in apart­
ments, smarr yards, attics, anywnere a smallantenna is a
must./ndoors or out you can vvorkANY HF BAND, in­
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.1 Complete kit and instructions.
plus 50 ft. of coax. Easy to set up and adj ust . More
information available - just call or write.

"MAXCOM~'
AUTOMATIC ANTENNA

MATCHER

o 0

I"'XCOM• •

MATCHES ()~E: ANTENNA

DIPOLE OR LONGWIRE

.3 T() 70 MHZ.
VSWR LESS THAN 1.5:1

• INSTANT MATCHING •
• NO CONTROL LEADS •
• 5 YEAR WARRANTY •

CONTACT :

MAGNUM DISTRIBUTORS INC.
10 0 0 •• DIXI! KY. W• .,. 3
' O» ' ",N O BeH. ilL. a :1050

305-715-2002 TLX e143ee

Blacksburg Group
Box 242 Suite 500
BlackSburg, V irg inia 24060
703/95 1-9030

S61.95 postpaid fin USA. )
Money Back Guarantee
Vi rginia residents Ii' j
add 4% sales tax ll

~, .J_ .
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ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications , Inc , isknown as the best value on the
market is no accident. The CP-l was designed by Al Chandler , K6RFK {pHD-LE.) , an active RITV user since 1963.

Given a cosl per unit budget for the CP·! , AI designed as much performance as possible into the Computer Patch, includ ­
ing a unique new tuning indicator, referred to by one of our customers as the "Dead Eye Dick" luning indicator. This indicator
is ideal for RTTY and CW, in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning , lt also performs under
poor signal to noise conditions in which other indicators provide no useful data.

AI's variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3 125 Hz without changing
the bandwidth (by varying the Q of the filter). All this is accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages . We could have used a pot costing a tenth as much by simply using a two-pole filter design .
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination o f adjacent channel interference.

Some manufacturers are concerned that amateurs might try calibrating their own equipment and , therefore, have used
non-adjustable components, which results in sub-optimal performance. Altho ugh more costly, trimpots used in AEA equip­
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory ; however, for specialized use the owner can easily change filter parameters.

Mindful of the fact tha t many of our customers are new to RTIY, AI made the CP- l tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old "pro's" are surprised at the
poor signal conditions under which the CP- l will still provide good copy.

You can now experience the BEST RTT Y, CW, and AMTO R offered. Couple the CP-l with our new AEASOFTTMsoft­
ware packages designed for the MARS , SWL, or amateur radio operator, and you will feel a pride reminiscent of what "made
in U.S.A ." brought in years gone by. Please do not hold the low price of the CP-l against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FR EE cataiog . Better
yet, see your favorite dealer.

Advanced Electronic Applications, Inc.
P.O. BOX C-2l60 • LYNNWOOD, WA 98036 • (206) 775-7373 • TELEX; 152579 AEA INTL
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Modern-Eyes the S-Meter
Here's how to de-strain your baby blues

by adding a simple LED readout.

is the inte rna l operation of
the LM3914. The 1 .2 refer­
ence vo ltage is used fo r
comparison of the vo ltage
which is app lied to the in­
put. With each inc rease of
.1 3 vo lts of the input signal,
a resul t ing comparator wil l
turn on and produce an
output at pin 1 and pins 10
to 18 which will drive an
LED. The LM3914 cou ld be
re placed with a handfu l of
LM339s, but it would seem
senseless since cost would
rise and the re would be
more work requi red in con­
structing the circuit. Abo.
more disc rete components
wou ld be needed .

In Fig. 1, you will notice
that the d isp lay can be
placed in the bar mode by
connecting pin 9 to the Vcc

Photo B. The S-meter -outside view.
,

imum of 18 volts. The IC
can drive LEOs of many
colors.

Take a look at Fig. 2. This

Refe rring to Fig. 1, Rl
controls t he current going
to the LEOs. W ith a va lue
of 1000 Ohms, current
th rough Rl wi ll be 1/10
LED current, which gives a
value of about 10 mA for
LED current.

Theory of Operation

In operation, the dev ice
senses changes in the volt­
age appl ied to its input.
The unit I built has an inpu t
ran ge from 0 .13 to 1.3
vo lts. So with each in­
crease of .1 3 vol ts, the Ie
wil l turn o n an LED in se­
q ue nce .

--...

listen to a local net which
meets on 144.6 AM every
Sunday night at 0230.

Various magazines were
searched for an 5-meter cir­
cuit; those found were un­
appeali ng. Then o ne d ay I
stumbled across an l M3914
Ie and my trou bles we re
over. The lM3914 chip is a
monolithic Ie which senses
analog voltage levels an d
drives up to ten LEOs, pro­
vid ing a linear ana log d is­
play. This IC requ ires no re-­
sistors between the Ie and
the display, as the current
drive to the display (LEOs) is
reg ul ate d and pro gram­
mabie . The display can be
used as e ithe r a ba r or dot
array. Anothe r option of the
LM3914 is o pe ra t ion from
as little as 3 volts to a max-

'~.-._..-.- -.-•.- .~-.'...... '.'.
• •

.. i ' :- - ...
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Photo A. The S-meter-inside view.
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Gordon w. Patterson
12-4215 Meadowvale Drive
Niagara Falls, Ontario
Canada L2E5W8

Having recent ly acquired
a Realistic Patrolm an 6

sa lvaged from the neighbor­
hood garbage can, I decided
that some form of indication
was needed when t was tuned
to the local repeater,
VE3N R$. The on ly thi ng
missing from the receiver
was a band-selector shaft.
This was easy enough to f ix,
and the receiver works great!
J also use the receiver to
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Fig. 2. Circuit of the LM391 4.

So heat up
ing irons! .

when I listen to the loc al
repeaters. I'm already in the
process of bu ilding another
"Modern 5-Meter" for an
old, somewhat tired DX-1 60.

Rt: ADOUT

'''ICT,''''

--

it In the c irc uit

Your Ham Tube
Headquarters!

yo u have
properly.

Conclusion

I've included a couple of
photos of the comple ted
un it so you can see what the
device looks like. No longer
do I have to tune by ear

Fig. 1. Schematic.
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Hookup

Once the project is fin­
is hed, the on ly externa l con­
nections needed are power
and the input connection to
the receiver's discriminator
circuit. The power can be
supplied from the receiver.
Once this is accomplished,
apply power to the unit. The
disp lay will be either on or
off.

Now turn the receiver
off but keep the supply to
the project on. Adjust R2 un­
til the first LEO lights, and
then back off on the pot un­
ti l the LEO goes off. Now ap­
ply power to the receive r
and watch the display. Tune
around the band a bit to see
the reaction of the display.
If you can't get the display
to light, check to see that

line, or in the dot mode by
connecting pin 9 to pin 11.
The 2.2-uF capacitor be­
tween pin 2 and the LEO
anode line is added only if
the display flickers during
operation.

Construdion

The circuit was con­
structed on a PC board
made by Radio Shack. The
board was cut in half so that
the LM3914 could be
mounted behind the LEO
display using standoffs. The
LEO display I used was an
MV571b4 also purchased at
the local Radio Shack. If you
want to save money, you
can use ten individual LEOs.
Also, I recom mend using
DIP sockets fo r the disp lay
and the IC

The enti re pro ject was
placed in a 4" x 2 Y4 " x 2 Y4 "
chassis box since there was
no room on the front panel
of the receiver to mount the
display. If you mount the
display in a box, you will
have to file a rectangular
hole to accommodate the
display.

I used banana jacks and
pl ugs for the input, bar-dot
dis play, and power connec­
tions. I mounted a ll of the
latte r on the back of the
chassis box, including the
calibration pot. However,
you can select whatever you
think is better. I used 1,I,·inch
spacers which brought the
display to mesh nicely with
the chassis.

Parts List

Description
lM391 5
LED display
1k, Y2-W resistor
10k pot
2.2-uF, 25-V elect rolytic cap
1S-pln DIP socket
2O-pin DIP socket
Printed circuit board
8 %.jnch spacers, @ .05
5 banana jacks, @ .35
8 nutslbolts, \ x 2 inch, @ .05

Price
$ 5.99

5.99
.05

1.00
.50

1.19
1.29
2.29

.40
1.75
.40

$20.85

Al l of the part s are listed with Canadian pri ce, and can be
purchased from Radi o Shack.

Part
IC1
MV571 64
R1
R2

C'
A'
A2
PCB
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Let's Have M ore Hams
Part I: How to organize and run a Novice class.

Fig. 1. Example of a basic teaching plan.
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Int roductions, names, etc.
Questions and answers
Res istors and capacitors
Ohm's Law, E = IR, P = EI
Break
Morse code pract ice
Review of Ohm's Law, practical problems
Questions and answers

Eve ry amateur-rad io club
attempts, o r at least

shou ld attempt, a Novice
class. Ma ny of these classes
wind up in a sha mbles very
soon, however, as attri tion
reduces them to a smal l
number of hardy hange rs­
on.

"Oh we ll," you say, " it's
just se pa rating the men
from the boys, right?"

Wrong! You a re th rowing
away many potentia l ha ms
who wanted to get their li­
censes. They would no t
have take n the time to show
up in the firs t place if they
were not interes ted. That
screen in g process has al­
rea dy been done for you, so
the re's no need to do it
again .

So, wha t can be done to
bette r organize and then run
a Novice class wh ich has the
potential for graduating 100

1900- 1910
1910- 1920
1920-1940
1940-2000
2000-2010
2010-2030
2030-2045
2045-2100

percent of those who sta rt?
Plenty, and most of it has to
be done before the first stu­
dent walks in and stares at
an instructor or a chalk­
boa rd.

Planning

Plan nin g has to be done
well in advance, a nd seve ral
questions have to be an­
swered. What theory a nd
regulations teac hing system
or syllabus will be used?
Which method of teaching
the Morse code will be uti­
lized? Where will the class be
taught? How often will the
classes meet? Who will the
instructo rs be? How will the
c lass be publicized ? These
are the most important
items, and th is a rticle will
de lve into each briefly.

Theory and Regulations

Any attempt to teach re-

dio theory and regu lations
without an organized sylla­
bus or teaching plan is
doomed to disorganization.
The plan must cover the err
tire subject matter and state
exactly what must be taught
on which day and in what or­
der. Do not delude yourself
into thinking that the FCC
syllabus is sufficient. A stu­
dent teache r in college pre­
senting that document to his
teaching supervisor would
be laughed out into the hall­
way with detailed instruc­
tions about how much more
work was required before he
should show his face again .

Break down each class
session in to precise time pe­
riods du ring which certain
matters will be taught. Fig. 1
shows a bare outline for one
two-hour session.

Each instructor shou ld
have an even more detailed
guide, showing exactly what
will be presented to the stu­
de nts, both orally and visu­
a lly. Fig. 2 shows a good ex­
ample of what an instruc­
tor's detailed lesson plan
might look like for part of
the section on Ohm's law
from the basic teaching plan
shown in Fig. 1.

Use a chalkboa rd, over­
head projector, slides, dem­
onstrations, or whatever you
have available. A visual
presentation has far more
impact on getting an ab­
stract idea like voltage or
current across to a wide­
eyed bunch of students who
have barely even heard of a
resistor, le t a lone O hm's
Law.

There are several Novice
teaching systems available,
including those by Radio
Shack and Heathki~. The
ARRL "Tune in the World"
syllabus is a good. readily
available course. It is com­
plete a nd easy to use as a
teac hing guide, and it comes
complete with a textbook.
Howeve r, regardless of the
syllabus used, be sure it
is complete, comprehen­
sive. and presented in a
logical sequence. If Extra,
Advanced, and old-timer
Generals aren't sure if it is a
logica l sequence, take it
down the street to your lo­
cal junior high school sci­
ence teacher. Remember,
you are teaching people
who a re not hams and may
never have seen a ham
radio.



Ohm's Law, E= IR
E = electromotive force measured in volts
I = current measured in Amperes
R= resistance measured in Ohms
Draw basic circuit diagram on board
Show relationship between variables when one is changed
Do some formula solutions
Example: Voltage = 12 V
Resistance = 2 Ohms
What is current? Answer: 6 Amps

Fig. 2. Sample instructor teaching gu ide.

Morse Code

The requirement for
learning the Morse code has
driven off more potentially
outstanding amateur-rad io
operators than any other
barrier. While I am not per­
sonally convinced that the
code is a valid requ irement
for a modern ham, it is none­
theless a legal requirement
and must be taught. $0, why
not make it as painless as
possible? Do not a llow it to
scree n out scores of new
hams before they have had
a chance to get started.

After search ing the mar­
ket for Morse-code teaching
methods, I have run across
two distinct va riet ies. Both
teach the code at five words
per minute, initially. How­
ever, one teaches each char­
acter or letter at S wpm
(s low style). whi le the other
teaches them at 13 to 16
wpm (fast style) . The slow
style has characters going
by painfu lly slowly, while
the fast style zips them by
briskly. The fast style leaves
e nough time between the
characte rs to give an overa ll
speed of S wpm. In my per­
sona l experience, there is no
question about which is
best. The fast style is fa r su­
perior for learning the char­
acters, and eliminates the
necessity of re learning the
characters at a higher speed
later.

Among the fast styles,
there are two subcategories
of teac hing methods. One of
them teaches the letters by
groups of dits (E , I, S, H, S),
then dahs (T, M, 0, 0), then
on to the other letters re lat­
ed in much the same way
(ARRL's method). The other
starts with A and N, then
adds T and E, M and I, and
so forth, teaching in groups
based more or less on oppo­
sites (73's method). I can see
merits in both methods and
have used them almost inter­
changeably. The key to the
whole th ing is teaching the
characters at a high speed
(13 to 16 wpm), gradua lly
bringing the overall speed

up once the cha racters a re
learned. O h, yes ... if you
want them to copy as-wpm
test without any trouble,
teach the code up to about 7
wpm to allow for the jitters.

Now, how to test for code
comprehension. Send a 5­
minute typical QSO, com­
plete with abbreviations,
numbe rs, and punctuation,
and see how they do. You
can e ither give a written
test, as does the FCC, or just
see if they can get a solid
min ute 's copy out of the
whole thing , Be consistent
and le t them know what you
expect from the beginn ing.
You are the one who has to
sign on the dotted line and
gua rantee to the FCC that
the individual can commu­
nicate in the Morse code at
Swpm.

One big problem nearly
always encounte red is a
shortage of code-practice
oscillators (CPOs). If the stu­
dent doesn't get one in the
first few weeks, he will have
a hard time keeping up. The
club can help out in several
d iffe rent ways. O ne is to
have all those unused CPOs
"donated to the cause" and
give the m to the prospective
Novices . A better way is to
have each student bui ld one
right away. Take part of the
stude nts' registration fee
($S.OO is more than enough)
and buy the parts to make a
simple osc illator. Club
members can make up some
PC boards ahead of time
and provide the students
with a few soldering irons
a nd a couple of help ing
hands. By the end of the firs t
session, each one will have
his/her own private CPO.
Anothe r quicker a lterna­
tive is to buy up a bunch of
Radio Shack's code osci lla­
tor modules (cat. #20-11 SS)
for about $3.30 each. These
mod ules will require the ad­
d ition of a speaker, a bat­
tery, and a key.

Another inexpe nsive and
easy-to-bu ild code-practice
osci llator is shown in Fig. 3.
This project should be easi ly

within the capabil ity of the
club to hel p the new student
bui ld. One would need to
add some sort of mounting
for the components, prob­
ably a small PC board, wire,
a flexib le two-strand cable
to connect the key, a couple
of sc rews to hold the speak­
e r, as well as any miscellane­
ous items the builder would
want to add. The tone isn't
the best, bu t it is adequate.
Probably some variation of
the resistors cou ld improve
things.

This does not include the
key. Rad io Shack has a pret­
ty decent one for $S.9S. The
c ircuit draws about 30 mA
at 9 volts with the key down.
A 9-volt battery shou ld pro­
vide several hours of code
practice. The current cou ld
proba bly be reduced some
by substituting a 1-uF capac­
itor in the speaker lead. (I
didn't have one. l The circuit
d raws no cu rrent when the
key is open, so there is no
need for a power switch .

Instructors

Du ring my early Naval
tra ining at Officer Cand i­
date School in Newport,
Rhode Is land, I re member
one particular leadership
lecture. The school had
brought in an old captain,
whose na me I have since
forgotten, to ta lk to us
about the mysteries of com­
mand and leade rsh ip. I re­
member very little of what
he said, except for three
rules:

Know your stuff.
Take care of you r men.
Be a ma n.
These three rules, which I

am sure he borrowed from
someone else, summarize a

lot of things about what an
instructor should be.

Know your stuff. Choose
an instructor who is very
well versed in the material
which is to be taught. Even a
six-year-old will see right
through a fa ke r within five
minutes .

Take care of your men .
The inst ructor needs to be
constantly in touch with
how well the students are
grasping the subject matter.
Be demanding but person­
able-never be reluctant to
drop back and teach it a ll
over again with a sm ile if it
did not work the first time. If
at a ll possible, use a dif­
ferent approach. If they
didn't understa nd, it is quite
possible that the technique
was faulty or the examples
did n't make sense.

Be a man. Do not pretend
to be Mr. or Ms. Know-it-a ll, If
you do not know the answer
to a question, admit it right
off and make a note to bring
the answer back next class
period. The students will not
think any less of you if you
do not know one or two
things. Also, have the moral
conviction to stand up for
some standards in what you
expect of the students to
pass the course. Do not let
someone get by with what
you know very well to be
poor abil ity in Morse code,
just because you are afraid
to te ll h im that he has to
work ha rder or do it again.

Teacher-student ratio. lim­
it the classes to ten or
twe lve students for each in­
structor. By keeping the
teacher-student ratio dow n,
each teacher can be person­
a lly involved with the stu­
dents' progress.
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$ .34
.05
.05
.08
.13

1.25
1.00

.10
1.99

(Radio Shack)
Total $ 4.99

Thanks to WA0PBO, my dad,
for the circui t design and de­
scription.

CPO parts List

555 timer
1k
100k
.01 uF
2uF
2" speaker
9-V battery
battery lead
case

tance of getting that code
out of the way first.

Wrapping It All Up

At some point, all the
material will have been
taught, and everyone will
have been given an oppor­
tunity to lea rn the code.

Those who have not
passed the code by the e nd
of the program need to have
specia l attention. In most
cases, these people are the
"Nervous-Nelly" types, who
get the jitters each time they
take a test, o r who have con­
vinced the mselves that it is
all too hard. W ith these peo­
ple you have to pull out a ll
the psychological stops. Be
sure these people get with
the ir assigned Ei me rs. Keep
encourag ing them. Above
all, kee p the m with other
hams and try to ma inta in
their interest.

You will lose some, per­
haps, but don't let it happen
because you just let them
slip away, frus trated. Stay in
touc h with them, and let
them know that it is always
possible to try aga in. It is
often easier the second time
around.

If you publicize well, and
in the right places, the peo­
ple will respond. Then, by
managing the resources
avai lable to the local club
and by spending a lot of pre­
limina ry time in plan ning
and organ iz ing, you can
graduate most anyone who
sincerely tries. let's get
some more good hams into
our community. They are out
there just waiting fo r you to
give them a cha nce.•

2m FM, HF CW, and SS B,
and throw in some RTTY or
ASCI I and even some 55TV
if it's ava ilable. Have the
gear se t up and tested well
in adva nce with club mem­
bers planted out in the com­
munity for gua ranteed con­
tacts.

Make introductions qu ick­
ly. Pair students off with
their Eimers, talk about ham
radio a lot, discuss how the
course will be run, and build
that code-practice osci ll a­
tor. End it all with the dem­
onstration, letting the stu­
de nts get on the a ir a bit.

I watched the glazed eyes
of several students after
they walked out of a first
session in which the y had
been hit with E= IR, P= IE,
468!HMHz), and a list of the
Nov ice operating freque n­
cies. They had little idea of
what they had been given,
and they felt they were a l­
ready in over their heads .

50, bring the m in gently,
the n begin talking about the
more substantive material in
sess ion number two. By
then, they have had a ,
cha nce to ta lk to the ir EI­
mers, get in a bit of code
practice, read the text book,
a nd raise a few good ques­
tions. Things will be off to a
better start with much less
early attrition.

Keeping It All Flowing

O nce the initial excite­
ment has died away, it is
down to the work of teach­
ing and testing. If you have
more tha n one instructor,
the class coordinator mu st
constantly be sure that the
teaching is consistent be­
tween classes. Keep track of
eac h section's progress. If
one student seems to be
dropping behind, get the as­
signed Elmer onto the case
right away. The Morse-code
instructor should be sure
that a ll practice is done con­
sistently a nd should chec k
each student eve ry class
period. Tests should be
ava ilable every class sess ion
for anyone fee ling he is
ready. Emphasize the lmpor-

trocluced to ham radio by
knowi ng yo u. Heck, offe r to
pay half the ir registration
fee with the other half
kicked back if they pass the
test. (I hope you' re no t in
this game for the money.)

M iscellaneous Planning
Considerations. Choose one
ind ividua l to be the Novice­
tra ining coordinator. Then
choose a second person to
be the Morse-code instruc­
tor. O nce this is done, you
have go ne a long way to­
ward e nsuring consistency
of instruction. The tra ining
coord inator must e nsure
that continuity is main­
ta ined between diffe rent in­
structors. The Morse-code
instructo r will ensure that
the students aren 't confused
by a myriad of diffe rent pet
methods of learning code.
It's hard enough for the stu­
de nts to learn the code with­
out having to fight their way
through severa l different in­
struc tors' ideas about how it
ought to be done .

For each student, assign a
clu b mem ber to be his "E I­
mer." This individual should
be present at the first ses­
sion, a nd then he should reg­
ularly contact the student
throughout the progress of
the class. This personal
touch is essential to main­
tain inte rest, espec ially
when initial frustrations are
encountered. It a lso helps
whe n the time comes to set
up the first Novice station,
o r to a nswer the frant ic tele­
phone ca ll at 9:00 pm con­
cerni ng the unexplained in­
terference to c ha nne l 3. Get
your EImers out.

The First Class Session

The basic rule for the first
class sess ion is to relax the
students and introduce them
to amateu r radio pleasantly.
Set up a demonstration of

Class frequency. In many
cases, how often the class
can meet will de pend on
how often the class room is
available . Ba rring this re­
striction , howeve r, twice a
week is best. O nce a week
can be ma de to work, but
the time between sess ions
makes the classes a lmost
unrelated. If classes mee t
more often than twice a
week, students (as we ll as in­
structors) will sta rt d ropping
out from time starvation.
Remember, ham radio is not
the only thing in the world.

Public ity. If no one knows
that you a re going to have a
class, it is hard to gathe r a
c rowd. Assign one person
(the cl ub's public-relations
chai rma n) to get the word
out. Draw up some flyers
and get them put up a round
town. Be sure they get to
the junior and senio r high
schools. If one of the club
mem be rs works for the local
school district, tap him to be
the special agent for getting
those youngsters no tified.
They are the best potential
hams go ing beca use of their
unbridled enthus iasm. Most
of these kids play a round
with com pute rs routinel y, so
e lectronics is nothing new,
and the idea of communi­
cating fascinates them.

Get a spot on the public­
service announcements of
your loca l TV and radio sta­
tions. Don't just d rop off a
note and leave; get ahold of
news reporters and bend
their ears for a whi le. Te ll
them they ca n f il m the class
for a personal-interest story.

Then, don't fo rget to look
for prospective students in
your own backyard : wives,
husbands, sons, daughte rs,
friends at work, next-door
neigh bors. All of these peo­
ple have proba bly been in-

Fig. 3. Inexpensive code-practice oscillator.
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icense preparation right into your own
iving room, If you, a friend or family
nember wants the best help available to
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'ideo format.

Larry Home, N2NY brings his 33
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212~685~7844 or 673-068(1 MasterCard
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l im Burton KCJHW
RD 2, Box 111
Washington PA 15301

Let's Have More Hams
Part 1/: How to take and pass FCC exams.

In the circuit shown, what is the value of R1?

A) 24.22 C) 4.80
B) 120Q 0) 48Q

Fig. 1. Sample quest ion o ne.
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Take it from me, upgrad­
ing your amateur li­

cense is a major tas k. Think
about it. First there 's the
time spent studying, the n
there's the trip to the e xa m
point (often fa r away). and
finally there's the exam it­
se lf.

I know. I've re cently re­
turned from ta king the Ad­
vanced exam. For me, the
e nt ire process was fun be­
cause I passed the first time .
Unfortunately. for some in
the room it wasn't fu n. They
fa iled And fo r some it was
the ir third time .

Despite a ll protests other­
wise, the real reason appli­
cants fail the exam is inade­
quate pre paration . When
you go for the written, you
must know the material
thoroughly.

This is going to be even
more important in the future
with the recent changes al­
lowing volunteer examiners.
You can be sure that the
new exams will not be corn-

promised e asily. Some book
publishers may find them­
se lves o ut of business. The
net result will be an increased
e m phasis o n unde rstanding
and a reduced reliance o n
question memorization.

Surprisingly, most, if not
all , study materials overlook
one important phase of prep'
aration - that of preparing
your test-taking skills. Re­
member, the FCC determines
your qualifications by ad­
ministering a test It' s unfor­
tu nate but true that a person
can know the material but
still miss questions because
of poor test-taking skills. My
goal in this article is to im­
prove your skills, A little time
spent on brushing up he re
could make the difference
between passing and failing.

The First Mistake

Mista ke number one usu­
a lly comes long before the
appl icant walks through
the examination-room door.
Sometime after he begins

studying for his first license,
the ham-to-be learns that all
FCC e xams are multiple
choice .

A feeling of pleasure and
rel ief overcomes the neo­
phyte . After all , he re aso ns,
what cou ld be e as ie r? The
a nswer's right there in front
of me . All I have to do is
pick it out.

Th is attitude toward a
multiple-choice-type exam is
the first mistake. Actually, a
wellwritten multiple-choice
exam is not the gift some
think it to be. It can be one
of the most d ifficult exams
to bluff your way through.
Mul tiple-choice quest ions are
written to require a sound
know ledge of the covered
material. l et's look at Fig. 1,
which is sam ple question
number o ne, a nd use it as a n
illustration.

In o rder to answer this
question, we have to know
Ohm's l aw. To get the an­
swe r, you must d ivide the
voltage by the amperage. In
this case, B is the co rre ct an­
swe r: 12()Q.

If you're well grounded in
this basic law. it's no prob­
lem. But what if yo u are

weak o n this point? What if
a ll you co uld re call was that
Ohms, vol ts, a nd Amps are
interre lated and that you
can get o ne by multiply ing
o r divid ing the othe rs .
some how o r another. If you
mu ltiply volts times Amps,
you come up with 4.8Q, This
a nswe r also is listed (C) a s a
possib le c ho ice. No a mount
of inductive reasoning ca n
help you e liminate a wrong
answe r like this. You must
know the material.

The Role of the "Good­
Looking" Wrong Answer

FCC exams have often
been ma ligned as being un­
fair, tricky, or as no t reall y
testing your knowledge . Ac­
tually, it's not so . The c harg­
es stem from the use of the
" good-looking wrong a n­
swer" in a mult ip le-choice
test look back at quest ion
one again.

The purpose of thi s ques­
tion is to test the applic ant's
ability to use O hm's l aw to
so lve basic dc calcu lations.
There fore , a ll the an swe rs
can be derived by add ing,
multiplying. o r divi~g the
othe r numbers in the prob­
lem.



Fig. 2. Sample Question two.

What Is the simplest term 01 an amplitude modulation eetec­
tOf circuit?

A) Transistor detector
B) Balanced detector
C) Diode detector
D) Diode series democlulator
E) Diode rectif ier

How muc h testing can oc­
cu r if the wrong a nswer
choices are listed in kHz, pF,
or mA instead of O hms?
Very litt le, of co urse . If the
wrong answer c ho ices are
listed in anything but Ohms,
the purpose of the q uestion
is defeated.

In order to test the appl i­
cant's ability effectively, the
wrong answer choices must
be sim ila r in form and con­
tent to the right answer- In
the process o f keeping the
wrong answers from being
o bvious, the exam writers
create the good-looking
wrong answer. The se an­
swe rs are designed to be
equally as a ppea ling as the
right answer- For the individ­
ual with a poor grasp of the
material who is jus t guess­
ing, it ca n be extremely d iffi­
cult to differentiate the right
answer from a good-look ing
wrong answer.

Exam writers crea te good­
looking wrong answers by
taking a basically co rrec t
answer and modifying it
with a misconception. Here's
an important point for you to
remember as you're taking
your exam. W hen you' re
cons idering th e va rious
choices, don't be look ing for
t ruth in the answer, be look.­
ing for error!

All answers w ill have
some semblance of truth in
them. Only one will co nta in
no error. The amount of e r­
ro r incorporated in the test
answers determines the dif­
ficu lty of the test. The le ss
e rror, the more d ifficult it is
to d istinguish the right an­
swer from the wrong o ne .

let's look at question two
in Fig. 2 and use it as an e x­
ample. Question two is a
definition question. The co r­
rect answer is C diode de­
tector. Now look at alI the
incorrect answers. The words
"diode" and "detec to r" are
sprinkled through the wrong
answers. They are the truth
part The balance makes up
the error part

It takes a thorough knowl­
edge of the material to

a nswer the quest io n . If a ll
you can re m e m ber is that
it' s "so me type o f detector"
o r " it had a d iode in it ," your
chance of guessing correctly
w ill be min imal.

Now that you're awa re of
these good-looking wrong
answers, be ca refu l to stay
clea r of them on your exam.
Don't jump at the f irst an­
swer that looks appealing.
look at it closely. Remem­
ber, you' re looking for error,
not truth.

The Multiple Types
of Multiple Choice

Although the whole exam
is multiple c ho ice , all the
questions won't have the
sa me format. In fact, they
break down into three d is­
tinct types with a d ifferent
technique needed to cor­
rectly a nswe r each type.
Let's look at eac h of them.
My goal is to give you a
practical technique fo r get­
ting w hat you do know
down on paper in the ·fo rm
of a co rrect answer-

Problem questions . The
first kind is the p roblem
question . Q uestion o ne is a n
exam ple o f th is kind . This
q uestion provides so me in­
formation a bout th e c ircu it
and the n, based upon th is in­
formation, asks you to de­
term ine th e val ue of some
other portion of the circu it.
To be able to answer th is
question , you must be fam il­
iar w ith electronic form ulas.

The most important step
in co rrec tly answering this
type of q ue st ion is to keep
your eyes off the a nswers. I
strongly advise that you
cove r them with a sheet of
the scratc h paper provided
with the exam. The choices
that the exam offers a re ir­
relevant at this point and
will bias your thinking if you
re ad them.

Having covered up the
answers, read the question
ca refu lly. Note all the infor­
mation given. Your answer
must be based on this infor­
mation alone. Don't re ad
anything into it

Next, determine what

steps you' re going to use to
arrive at the answer- In q ue s­
tion number one you could
say to yourself, " l'm going
to divide the vo lta ge by the
amperage to ge t the resis­
tance."

Usually the questions are
not this easy. You'll find
yourself having to do two or
three inte rmediate ste ps to
arrive at the final a nswer. In
the longer problems, this
technique rea lly pays off . If
you think the problem
through in advance, you are
le ss likely to sto p short of
the final a nswer o r become
confused.

The fina l preparatory ste p
is to decide what is the cor­
rec t un it of measure for your
answer. Is it Ohms, volts,
uH, o r pF? Determ ining this
now can help you avoid
some of those good-looking
wro ng a nswe rs. It' s co m mo n
to f ind the resu lt of so m e in­
termediate step listed among
the answers. Don't ge t
ca ught.

Wh ile a ll this see ms time­
co nsum ing and unnece ssary,
it's nei the r. What you've
do ne so far you would have
done anyway. The adva n­
tage is that you are less like ly
to ma ke a n error if you do al I
the rea son ing in a single ste p
rather than piecemeal as you
go. In add ition, knowing
what you're doing tends to
take off some of the
pressure. As you relax, you'll
probably do better work.

Now start your work by
w riting down your formula
in its symbolic form. It
doesn't matter if it's as sim­
ple as Ohm's Law. W rite it
down .

Right now I c an hear
someone saying, " Hrum p!
That's dumb. I'll bet Extra­
class hams don't write down
formulas! "

Well, maybe they do a nd
maybe they don't, but you
aren't an Extra (yet). Frank ly,
it doesn't matter if you ever
write one down again after
the exam. It is important
that you get the right a nswer
this time, and writing it
down reduces the possibility
of skipping ste ps in the pro­
cedure.

Besides, if you goof, every­
thing's w ritten down on pa­
per in logical o rde r so that
you can recheck your work.

Once you've a rrived at
your final answer (making
sure that it's in the sa me urnt
of measure tha t yo u deter­
m ined betorehandl uncove r
the te st answers and com­
pare your answer to those
listed .

Just a personal observa­
tion here : I've rare ly a rrived
at th e exac t sa me answer as
was listed in an FCC exam.
The diffe ren ce probably lie s
in where we rounded off
very large num bers. Your an­
swe r sho u ld be close, how­
eve r. Pick the o ne closest to
yours if you' re satisfied
you've m ade no m istakes in
your ca lculations.

Does this sound like a lo t
of work? Actually, it's no
more than you would do
a ny othe r way. What you
have done is to force your­
self to think your way
th ro ugh th e problem first,
then to so lve it by following
a pattern of lo gica l ste ps ,
a nd finally to avoid letting
mise ues f rom those good­
looking w rong answers bias
your re aso ning.

Definition QuestK>nS. The
second kind of question that
you'll encounter is the defin i­
tion question. It' s just what
it sounds like. You must
choose a wo rd o r phrase
from the list of answers that
the defin ition in the ques-
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-
A Iow-pess filter at1enuates-

A) -all frequencies below its cutoff.
B) - all frequencies above and below its bandpass.
C) -all frequencies in its bandpass.
D) - all frequencies above its cutoff.

Fig. 3. Sample question three.

F
F
F
T

AIowpass liIter a"enuales-

AI - all frequencies below its cutoff.
B) - all frequencies above and below its bandpass.
C) - all frequencies in Its bandpass.
0) - all frequencies above its cutofl.

Fig. 4. Another look at Question three.

tion best describes. Ques­
tion two in Fig. 2 is our ex­
ample.

OUf number one rule here
is the same as with the prob­
lem question: Don't look at
the answers. Cover them
with a sheet of scratch pa­
per. They're irrelevant and
can on ly tend to bias your
thinking.

NCMI. with your answers
covered. read the defin ition
carefully. W hile readin g,
pay close attention to any
limiting words such as
" only" " all" " most" "al-, , ,
ways," etc. These words can
affect the answer to the
question. Make sure you've
noted them when forming
your answer.

Having read the question,
decide (stil l without looking
at the test answers) what
you believe the answer to
be. Now you may uncover
the exam answers. Your an­
swer will probably be on the
list. If not, there will be one
that you recognize as mean­
ing the same. You've found
your answer.

Again you have gone
through a thought proce­
dure that has forced you to
arrive at the answer on your
own The definit ion-type
question is where you are
most susceptible to the
good-looking wrong answer.

Statemen t Questions. The
final kind of question is the
statement question. This
question differs substantial­
ly from the two kinds dis­
cussed above. Let's look at
question number three in
Fig, 3 and explain it.

Question th ree is com­
posed of the beginning of a
statement. Each of the an­
swers forms a completion to
the statement. You will be
asked which one of the pos­
sible answers makes a true
statement when coupled to
the question. Part of the in­
32 73 Magazine · July, 1984

formation needed to answer
the question is located in
the answer portion, so in this
case you must become in­
volved with the exam an­
swers before forming your
own answe r.

Be cau tious, because it's
extremely easy to draw a
wrong conclusion based on
something contained in one
of the good-looking wron g
answers , As you look at your
possible answers, you will
find that most of them
sound reasonable.

Remember wha t we said
about the good- looking
wrong answers being a ba­
sica lly true statement with
some degree of e rror inc lud­
ed. The answer that you're
look ing for here is the onl y
one that makes a comotete­
Iy true statement coupled
with the question. There­
fore, you should be looking
for errors in reasoning.

The best way to handle
this question is to treat it as
a mu lti-part True and False
question. look at the same
question in Fig. 4. In this il­
lustration we take the ques­
tion and mentally couple it
to answer A; because an­
swer A when connected to
the question makes a fa lse
statement, we have pen­
ciled an F in front of it. The
same process is used as we
determine that Band C are
incorrect. Answer D when
connected to the question
forms a true statement D,
then, is the right answer.

You are more likely to get
the question right if you
treat eac h an swer as a sepa r­
ate True-Fa lse statement
and look for e rrors in reason­
mg.

Statement questions can
take several forms. Some
may have no information in
the question . They may sim­
ply ask, "Whic h of the fol­
lowing statements is cor-

rect!' This is still a state­
ment question and is an­
swered using the same tech­
mque.

Statement questions may
also take a negative form.
You may be asked , "Which
of the following is not true ?"
Spec ial ca re must be taken
to see that you remember
that you're looking for the
one statement with e rror,
Under the pressure of the ex­
am, it's easy to forget that
the question is reversed and
panic when you find two
statements tha t a re abso­
lutely true.

What To Do
When You're Nol Sure

It would be wonderfu l if
you had prepared yourse lf
so thoroughly that you knew
the correct answer to every
question. That's not real is­
tic. though. There are a l­
ways the tough ones.

let's review a couple of
suggestions that might help
when the going gets tough.

First. there's the old stand­
by- skipping and coming
back to it later. Usually the
applicant hopes thai there
will be something in one of
the later questions to help
him answer the one he's
stuck on.

This suggestion is highly
overrated Exam write rs are
on the lookout to ensure
that information from one
question doesn't answer an­
other. The best that you can
reasonably expect is to
come back to the origi na l
question in a different frame
of mind.

Another method of find­
ing an answer to an other­
wise impossible question is
to rearrange the words in the
question. look at Fig. 1
again.

If you can' t rem ember
how to find resistance, per­
haps you can remember

how to find amperage. With
the information given, we
can rearrange the question
so that we can solve for am­
perage. Which of the possi­
ble answers, when divided
by the voltage, gives .2
Amps? Answer B is the only
one.

You can do something
similar with definition and
statement questions. To use
this system, look at each of
the answers and recall ev­
e rything that you can about
it. Your goal is to e li minate
answer choices for which
you can recall some other
function or characteristic.

look at Fig. 2 again. let's
assume that you couldn't
decide be tween answers C
and E. Perhaps you were un­
sure because you knew that
both were tied in with
changing ac to de. By re­
viewing everything you can
on both subjects, just per­
haps you' ll reca ll that diode
recti fiers a re used in power
supplies. Since you can
think of anothe r application
for diode rectifiers (answer
D) but can't think of another
use for diode detectors (an­
swer C), then diode detec­
tors is your best choice.

I'm offering no guarantees;
noth ing is going to give you
the answer when you don't
know enough. The hope is
that one or another of these
suggestions may shake
something out of the old
brain box that you aren't
aware is there.

The Follow-Through

You're finished with the
exam but not with the
chance for a mistake. like
everyone before you, there
are probably one or more
questions that you' re not
too sure about. What should
you do?

Changing answers is a
counterproductive activity.
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A Word About Preparation

As I've said before, the
key to passing an FCC exam
is preparation. You abso­
lutely must know the mate­
rial. Think about it for a mo­
ment HCM' much real study­
ing have you done? I don't
mean reading the Q & A
manuals, I mean real hen­
est-to-goodness study ing.

Before you waste time
and effort taking the exam,
conside r spending some
time, effort, and money on a
formal course of study. Not
on ly will it he lp you get
through the exam, it will a l­
so make ham radio more in­
teresting.

73, and 1hope to hear you
on the bands with an " inte r­
im" attached to your call! .

The last step? Tum in your
sheet and wait for the resu lt
If you've followed the sug­
gestions given here, your ex­
am will be a true reflection
of what you know-and
that's what it should be.

Here 's a hard and fast rule:
Don't change your answers
unless you either find an er­
ror in your calculation or
you recall a specific piece of
information that makes you
realize an answer is wrong.
Don' t change you r answer
because you're having sec­
ond thoughts. Your first im­
pression is usually your best.
l eave it alone.

There's one last thing that
you should do before tum­
ing in your exam. Take a few
seconds to re lax from the
tension of the exam and
then go back over your an­
swer sheet. This time you' re
looking for e rrors on your
answer sheet. look at each
Question and then the an­
swer that you put down on
your sheet Is it the answer
that you intend to have
there? Under the pressure of
the exam, you cou ld easily
have marked the wrong an­
swer slot on the sheet.
Now's the time to check the
sheet and correct any
mistakes.
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What you DO get is one compact package that TURNS ON RTTY READY ­
No program load, "SYS" commands, or rats nest of external wiring to enjoy the

best in C WIRTTY operation. (AMTOR too, if added. )

The simple , uncomplicated design and case of
operation are not to imply mediocre performance.
On the contra ry, Mlcrolog's years of softwa re and
hardware experience combine in the AIR-I to
provide a level of performa nce found only in much
more expensive dedicated systems. Compare for
you rself or ask a n AIR·l owner, they' re our best
salesmen!

• Computer-enhanced detec tion means extensive use of
softwa re digital fi lter ing techniq ues for noise and
band..... idth that track the operanng speed a nd code.

• Full speed HIT\" 60 to 132 WP:\I, C\ \ ' to 150 WP~I , &
110/300 Baud ASCII.

• Choice of full - or split-scree n display with large type
ahead text buffer and program mable memor ies .

• On-SCTl'C1l tuning indicators mean you never have to
take your eyes off thc, video for perfect cupy tuning .
HTTY "scope" cross-hatch and "red-dot" stgnal
acquisition monitor right on the screen.

• Keyword or manual cont rol of VIC or Parallel printer
and receive buffer sto rage.

• Convenient plug- in jacks for all connections.
• Single board design contains T V & RO~I software tha t

does not require external power.
• Full one-yea r warranty.
• \ \ 'RU, U:":shift O n Space, Word wrap-around , Test

"Q uick Brown Fox" & "RYR\~' in RO~I. Break buffer,
Hand om Code generator. Hand ke)' in put , Heal-time
cloc k, sturdy metal co ver and more .

AIR-I for VIC-20 o r C-64 $ 199 (with A\ITO R
$279). Mtcrolog Corpo ration . 1871 3 \ Iooney Drive,
Gaithersburg. \10 20879 TeL 301-258-8400

MICROLOG
INNOVA TORS IN DIGITAL COMMUNICATION

No,,·, VI C·20 j, u trademark "r Co mmod" rt· t-: lt-dronk"" U ti .

C"!'yril/:hl 19114 .\ lk ro l0lo: C..orp",ration
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Steve Finberg WIGSL
PO Box 82, M I T Br.

Cambridge MA 02139

Son of N icad Conditioner
This intelligent discharger knows when to stop

and tells you how much time it took.

Ifound the " Nicad Conde
tioner" article by W2KPE

(73, April, 1981) quite inter­
esting, having previously
constructed a similar de­
vice. The nicad cond itioner
discha rges a battery pack
each time before then re­
c ha rging it

I recently needed to con­
struct another tor the local
security force which w as in­
terested in cycling its bat­
teries. Since they already
had a battery charger se t up
to " rapid-cha rge" batteries. I
decided to bu ild only
W2KPE 's simple discharger
(shown in his Fig. 1. repro­
duced here) Several prob­
lems un mediatelv devel­
oped with his sim ple circuit.
First, It would not slop the
discharge at the desired cut-

off voltage; it just turned
into a buzzer. And if the bat­
tel)' was accidenta lly con­
nected backward. the con­
trol tran sistor burned out
instantly. My improved c ir­
cuit corrects these prob lems
and adds a simple timer to
make life-testing of batteries
mu ch easier

First, some background
for those who may not have
read the earlier article. The
nicad batteries commonly
used in hand-held trans­
ceivers have one undesir­
able characteristic: memo­
ry. They tend to remember
the way in which they have
been used. If they have been
used only lightly, or not at
a ll, an y attempt to heav ily
and fully d ischarge them
will result In a quick

discharge-much quicke r
than their Amp-hour rating
wou ld suggest. (See Fig, 2.)
This is espec ially true if
they have been continuous­
ly cha rged withou t use for
a lon g period. It has been
shown that complete ly charg­
ing and d ischarging the bat­
tery severa l times (cycling)
will e rase the memory and
restore full capacity.

A single nicad cell may be
safely and fully discharged
by merely placing a suitable
load resistor across it (Fig. 3)
and waiting for the voltage
to go to zero. This, how­
ever, is not suitable for
discharging nicad batterv
packs. If we le t the nicad
pack discharge to zero. a

very dangerous phenome­
non can occur. Some of the
cells in the pack will d is­
cha rge to zero before the
othe rs. due to mismatch of
ce ll capacities. The cells
which reach zero volts firs t
will st ill have cu rrent being
forced th rough them by the
othe rs. This will tend to re­
verse-charge (change the po­
larity of) these cells. Once a
nicad is reverse-charged, it is
vel)' like ly to short out. If a
single cell in a pack shorts
out it will no longer take any
charge and can only be res­
cued by heroic measures."

To reduce the possibility
of reve rsing any ce lls, it is
good practice to halt the dis­
charge of a nicad pack when
its voltage drops to just less

· "lapping Dead Nrcaos to We,"
K20AW, 73, January, 1976.

" )" (jISCMa RGE T1 ..(

Fig. 1. K2KPE's conditioner/discharger c ircuit.
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Fig. 2. Nicad discharge char­
acteris tics. Note early drop
associated with memory. Fig. 3. Single-<:eJl discharger.



lative discharge times. so
the timing of a 555 was ade­
quate. A crystal-eontrolled
clock could be substituted if
greater accuracy is needed.

Design

Select zener 1 so that
VZ1 +1 .4 V is just less than
the fully-charged battery
voltage. Select zener 2 so
that V Z2 + 2.1 V is your de­
sired cutoff voltage (usual­
ly equ a l to 1 V pe r ce ll in
the battery).

Zener Diodes

In se lecting zener diodes,
I ran into two probl ems:

1) They are made with
fairly broad tolerances; usu­
ally I had to pick from sever­
a l to get the exact voltage I
wanted .

2) Above 10 volts, they
a re ava ilable only in fai rly
coarse steps.

Since the cutoff voltage is
not c ritical, this caused no
problem with Zl. However, I
wanted to set the tum-on
voltage fai rly accurately.
My solution was to stack 2
zeners in series for Zl (see
Fig. 6). The zener voltages
effectively add. Because
low-voltage zeners are avail­
able in finer steps, this made
possible a more exact set­
ting of the tum-on voltage.

I started with the existing
Zl (8.2 V) and placed a
5.&-volt Zl' in series, giving
an equivalent VZ1 of 13.8
volts. This set the tum-on
voltage at 15.2 volts.
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Photo B. The discharger and CMOS timer are built on a
piece of IC perfboard.

sit back and wait for the LED
to go out. The length of time
that the LED stays on is pro­
portional to the battery's
capacity.

A discharge timer (F ig. 5)
is a very usefu l addition. It
a llows a relative measure­
ment of battery capacity
without constant attention.
The circuit measures the
length of time it takes to dis­
charge the battery. To use
it, d ischarge the battery as
above. O nce the LED goes
out, push the " read" button
before removing the bat­
tery. The number of m inutes
it took to discha rge is dis­
played in binary by LEOs 0 5
through 0 12.

The timer c ircuit is qu ite
simple. IC1 , a 555 timer, runs
as a 1/64-m inute osci llator
whenever the relay is pulled
in . Its output drives a 14-bit
CMOS counter, IC2. The last
8 bits are displayed by LEOs
05 through 0 12. R6 and C2
act to rese t the count to
zero upon battery insertion.
The CMOS counter is a l­
ways connected to the bat­
tery. Its current drain is so
low that it does not further
discharge the battery once
the relay opens. As long as
the battery voltage remains
above 3 volts, it will remem­
ber the discharge time. 52
connects the display LEOs
only when a reading is de­
sired, so that the battery will
not discharge significantly
after the relay opens.

I was only interested in re-

1
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tion breaks down, there is
nothing to limit the cu rrent
flow and the transistor burns
out.

ln my improved circ uit
(Fig. 4), the d ischarge cycle is
started via zene r 1 . Zl's vol t­
age was chosen so tha t the
discharge r will sta rt auto­
matically only with a good,
fully-charged battery. Once
the relay pulls in, zener 2 is
connected. The batte ry will
continue discharging unt il
its vol tage drops to less than
Vl:l + 2.1 V . The series
diode, 0 1, prevents polarity­
reve rsal bumout 03 keeps
R2 from drawing current
(through Z1 and Z2) with the
relay open.

To use the discharger,
first charge the battery in
the normal way and then
connect it to the discharger.
If the discharge LED (04)
comes on, there are no
shorted cells. If not, the bat­
tery has a shorted cell or
may not have been fully
recharged. 51 allows the dis­
charge of low-voltage bat­
teries to start. Once the dis­
charge cycle is started. just

•

... .,

•

•

than 1 volt per cell (10 to 12
V fo r a 12-cell, 15-volt bat­
tery pack).

W2KPE's fina l circu it,
with a latch to start the
cha rge r, probably worked
just fine , However, his basic
c ircuit has two problems:

1) When the batte ry
reaches the point of dis­
charge(Vbat = Vz + .zvoltsj,
the relay opens and removes
the load. The battery volt­
age increases when the load
is removed, causing the
relay to pull in, load ing the
battery, and the cycle
repeats rapidly. This makes
a good buzzer to tell you
the battery is discharged!
However, it leads to a seri­
ous life problem for the
relay, and I prefer to use an
LED as an indicator to mini­
mize noise pollution.

2) If the battery is con­
nected backward, virtually
the entire battery voltage is
placed across Ql 's base­
emitter junction. Unfor­
tunately, the breakdown
voltage of most transistor
base-emitter junctions is less
than 6 volts. Once the junc-

Photo A. The mounting of the discharger is not critical. This
version was built into a 3 " x 5 " x 7" mini box.
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Photo C Press the read button and see the discharge time in
binary form. This battery has been discharging for 39
minutes (32 + 4 + 2 + 1).

• All of the parts I used were found in the depths of my junk boll. I neve listed the nearest equivalent
Radio Shack parts where possible. Any d ifference between the part used and the (Radio Shack) part
Is noted with parentheses.
•• Active Elect ronics, PO Box 8000, Westborough MA 01581.
••• Motorola C & E, 85 Harristown Rd., Glen Rock NJ 21076. For other radios. either contact
manufacturer for charger replacement part or home-brew suitable contacts out of nails or
sharpened screws and plastic.

- - - - TIMER - - -

"~V STU'
-L

switches support the board
and the LE Ds are pos itioned
to show through holes cut in
the top. The load resistor
gets moderately warm, so
adequate ventilation should
be provided .

An alternative to the
CMOS timer is a sta nda rd
e lectric clock. If a double­
pole relay is substituted for
K1, the second pole can con­
trol a l1 D-volt-ac outlet (Fig.
8). An ordinary electric

with polarity protection and

:r • "
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Construction

Nothing is particularly
critical. I built my unit in an
aluminum Bud box, with a
sleeve from a charger
mounted on top. All of the
circuitry except the load re­
sistor is mounted on a small
piece of pertboard. The

Fig. 4. Improved discharger
shorted-cell detection.

are what I used for Motorola
15-volt (12-cell ). 450-mAh
batteries discharged at 300
rnA.

-

READ

I
I

Parts Ust

Part Description Radio Shack Prico
part number

C' 1-uF, 50N (16-V)· 272·1419 $ .49
C2 .33-uF, 5O-Y (,47, 16-V) 272·1417 .49

01,02, D3 lN4001 silicon diode 276-1101 .75
D4 Jumbo red LED 276-041 .40
0 5-01 2 Mini red LED 276-026 3.16

IC' NE555 timer 276-1723 .99
IC2 C0 4020B CMOS counte r Act ive Elec.·· .63

K' SPOT relay, 12·Y, l 00Q-0hm coil 27&003 2.99
a, 2N2222 NPN transistor 276-1617 .20
Rl 82k, 114-W (6.8k) 271·1333 .08
R2 5O-Qhm, 25-W (1().W) 27,.,33 .45
R3 1.8k,ll4-W 27,.,324 .08
R4 l-meg,1/4-W 271 -1356 .08
R5 18Oto;" lI4-W (15Ok. 112·W) 271.()47 .09
R6 look, 1/4-W 271 -1347 .08
R7- R14 5.1k,l/4·W(4.7k) 27,.,330 .63
81, S2 SPST NO push-button 275--1547 1.00
zr lN751 5.1 ·Y zener(1 N4733) 276-565 .45
12 1N756 a.2·Y zener (see text)

Metal chassis (5.25 · x 3· x 2") 270-238 2,49
Ie perf board, 1.5· x 4 · scrap 276·168 (2 · x 3") 1.95
Charger contact s leeve Motorola·· •
for HT 220 "Omnl " (I have often PIN 15-84799H03 4.55
fou nd fu lly-assembled used + 2 04-64734H01 ,18
charger sleeves at ham flea + 2 39-05605A01 132
markets for ooly $2-3.) + 2 14.a2296E01 .80

+ 2 41-82093A02 .53

I
1

slstors R7 through R14 fo r 3
mA at full battery voltage.

The values in the parts list

2
I

I
4

8
I

I
16

32
I

, . ' ...
I

64

-
I
I

128
I

The load resistor should
draw about the same cu r­
rent as your transceiver does
in transmit (R2 - VbaJ
ltrans)' R2 will ge t hot and
must be a power resistor. If
your load current is fairly
low. you may want to in­
clude the 20 mA or so that
the relay and indicator LED
draw in the discharge calcu­
lation. Because the CMOS
counter can on ly safe ly
drive 3-mA loads directly,
set LED current-limiting re­
38 73 Magazine· JUly, 1984

Zener Substitute

A crude but effective sub­
stitute fo r the zeners can be
made with severa l series­
connected forward-biased
diodes. Eight series silicon
diodes will work as a se-von
"zener." Each additional
diode raises the voltage by
about .7 volts. Any small sil i­
con diodes such as 1N914s
will do. Wh ile se ries diodes
take up much more room,
they offe r the advantage of
eas ily sett ing the voltages
with good resolution (.7 V).
and at 10 for $1 (Radio
Shack part no, 27&-1122),
they are cheaper and easier
to get than standard zeners.
The voltage drop across
eac h diode is not very pre­
cise. so you may have to ex­
periment to get the exact
voltage you need.
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improved discharger can
detect the presence of
shorted ce lls, is not subject
to reve rse-voltage burnout,
and is silent in operat ion , A
timer has been added to a id
in judging battery capacity.

Over the last several
yea rs, this battery dis­
c ha rge device and its
predecessor have kept my
batte ries up to snuff an d
e na bled me to sa lvage
seve ra l pe rfectly good ba t­
tery packs from the re jec t
piles of loca l commercial
users. •

Fig. 8. Electric dock used as
a timer. This requires an extra
pole on relay Kl.

Fig. 7. 5eries-diode substitute
for zenes. Any silicon
diodes will do. 1N91 4s or
l N4001 s are fine.

Fig. 6. Zener arrangement for
improved resolution in set­
ting turn-on voltage.

has been broken and the in­
temal e lec trolyte vented,
there is no way to restore
lost capacity, For this rea­
son, unless you a re very con­
fident that your " ra pid
cha rge r" can limit an y tem­
perature rise , I would never
recommend charging any
faster tha n at a .t -C rate .
This means that the cha rge
current is set to one tenth
the milliampere-hour capac­
ity (C) of the battery. For my
4So-mAh batteries, this re­
quires a cha rge current of 45
rnA. It takes about 16 hours
to fully recharge a batte ry a t
this rate . Most manufactur­
ers claim their ce lls can
withstand this cha rge rate
indefi nitely without fai lure .

Nicads have a finite life of
only severa l thousand dis­
cha rge cyc les, Since each
full cycle by the discharger
represents one of them, it
seems best no t to allow you r
battery to develop a memo­
ry by fully using it (trans­
mitting) rather than cycl ing
it. Unfortunately, many
hams' lifestyles don't perm it
this. The radio sits in the
cha rge r till the weekend, or
maybe they prefer to listen
most of the time. In these
cases, occasiona lly cycl ing
the ba tte ry makes sense, es­
pecially before big events
when you will need longer­
tha n-usua l service.

In summary, nicad bat­
te ries need occasional cy­
cling to remove memory ef­
fects. Care must be taken in
discharging nicad batteries
to prevent ce ll-reversal
damage. An improved dis­
cha rge device is presented
for use by those who al ready
have a suitable charge r. The

Fig. 5. Discharge timer. Each fit LED represents a fixed time
since the discharge started. Add all the illuminated times to
get the total time of discharge.

==

$59.95

Nicads can lose capacity for
reasons other than memory,
in which case cycling w ill
not restore full capacity.
One of the prime causes of
early failu re is overly-rapid
charging, leading to over­
heating and e lec tro lyte dis­
charge. O nce a cell's seal

•

BUilT ANTEN NA
AND VARIABLE TUNER
OPERA TES ON TV
CHANNELS 2 THR U 6

9.95
ALUMINUM CABINET
ALL HOLES PRE - PUNCHED U;

$6.95 ~
~

ALL RG59 /U COAX CABLES Ul
COME WITH CONNECTOR .....
ATTACHED

100 FT s 15.95

75 FT $13.95

50 FT $ 10.95
3 FT $2 .50

VAR IABLE POWER SUPPLY
BOARD & PARTS KIT

-~

1\ \1 \
• 1

\0 \ ,

• ~9 • • 48 •

7 6 5
•

1.9 TO 2 . 5 GHZ

~

~

~

.. MICROWAVE
III ANTENNA KIT $9.95

~ DOWN CON V KIT $9.95

~POWER SUPPLY KIT $9.95

~CABINET $6.95

o $36.80

DOWN C O NVERT ER
BOARD & PARTS KIT

Photo D. If you don ', like ICs, use an electric clock. This
discharger uses the guts o f an old kitchen clock as the timer.

clock can then display the
elapsed time. While this is
easier to build and read, the
cost of the clock is higher, it
would not reset itself, and it
is not as portable.

A few words of caution:
This device is very useful
but it is not a panacea.

COMPLETE SYSTEMS

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION



Attention

electronics, Inc.
P.O. Bux MI6

Murgan Hill . C!\ 95037
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KLM

"" To prov;oe a more llCCu,ata and consos!ant ga,n !>gure. perlo rmance ot " " 5 KLI.,l
an tenna I'lIIS Deen elIrelully measured and correlaled ,n accO<dance w,t h Na" ona l
Bureau of Standa,os Note _ 688 Th,s Oil,n f,gure may appear somewl'lllt conservative
wilen comPl'ed w,t h o tllers commonly found ,n conventoonaJ induSlry Ilteralur. "nd
baSed on oIoer , 1.5 e.acl,ng 'a""9 methods

.. ....-----

2M-22C
BANDWIDTH 144- 148 MHz

*GAIN 13 dBdc
BEAMWIDTH (E) 32 • ( H) 32'
FEED 1~1P 50 ohms unbal.
BALUS (2) 4:1 coa xia l
BOO~I I.Ef'I,;GTH 19 ft . 1 in . (ta pered )
VS\\·R ... .. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1.5:1
WI:-.iOI.OAD ........ .....•.............. ... .. 1.85 sq. ft . max .
EI.L.IPTIC ITY :!: 1.5 dB max .
CI RCULA RITY SWITCHER . .................•.. CS03 included
VI,.. (Ibs.) .........••......... ...... ..... .. . .......... II lb!; .

HI-16LBX
BASDWIDTH 144- 146 ~IHz

*GAIN (144 ~IHz ) 14.5 dBd
BEAMWJDTH ( E) 26'. ( H) 29 -
FEED 1~1 P 50 ohms un bal.
BAL UN 4:1 coaxial . 2 KWPEP
BOOM LENGTH 28 ft. 1 in . (ta pered )
VSW R .. . . • • . . . . .. . . . . . . . ... . . . . . .. . . .. . . . . . . . . . . .. . . . . 1.5:1
WINDLOAO (H ) 1.75 sq. ft. ( V ) 2.44 sq. f l. max.
\\'T. (lbs. ) 10 1bs.
TUR~I~G RADIUS 15 flo 5 in .

See the complete line of KL.lI antennas and equipment at
your local dealer. or write for our catalog.

oon ouncers
and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

KLM Elec tronics is fueling the Moonbouncc and Osca r 10
revolutio n with Ant enna Equipment thai delivers tru ly
Out-of-Thi..-World pe rfo rmance .

For the xtoonbounccr. our Ne w 2~1·16LBX is de signed
to be the highest gain 2 meier antenna a vailable on the mar­
ket tod uy by more than a full db. mak ing the ::! M-16L BX an
outstand ing performe r ; IS it single ante nna o r in Moon­
bounce (EME) ar ra y...

The New 4J2-JOLHX follo ws the same patt e rn as the
2M-16L BX , a nd soon will beco me the ind us try's sta ndard
of comparison .

Featu ring st ra ight fo rward construction . and an inn ova­
live tapered boo m that greatly reduces windload and adds
strength and durability. Vinuall y unb reakable . insulated .
] 116" rod para ..itic d ement'> a re a ncho red th rough the boom
to in..ure year" of tro uble -free performance .

For the ..a te fhte enthu.. ia..rs . the :!M -:!:!C high gain :!
meter. circular polarized a ntenna. features the same rugged
con... truction and total fl exibi lity as our very popular
:!~I · l-1C \'0 ith a Zdb increa ...c in gai n.

Fou r or more :!~t - :! :!C .. make an excellent a rmy fo r
xtoo nbounce ( E ~ I E ) by elim ina ting Farada y fading.

Fibe rgtu..s/a luminum ... tucking fra mes <I re available as
wel l a ... :! and 4 port power dividers and phasing harne sses
to optimize the perfor mance of these ty pe: a rra ys .

Watch for our new elevation dri ve sy stem co ming soon .

~32-30LBX

BA:-.iUWIDT H 430-440 ~1Hl

* GAI:-.i 17.3 d Od
BEAMWIDT H ..... .................••.... . ... ( E ) 19' . ( H) 20'
FEED I ~I P SO oh ms unbal.
BAI.Uf\; included
BOO:".I LESGT H ..................•.............. 21 ft . It in.
FIB ..........•........ 20 dB F/S ..... .. .......•.. . . . 30 d B
VS\\"R .............................................•. .. 1.5:1
\\iI~nLOAD 1.7 1 sq. ft. {m a x.]
T CR NING RA DiUS 12 ft. 4 in.
\\'T. (Ibs. ) 9 lbs.



Perfboard and SoldertaiB
Definitely. What is commonly done is never

written up (unt il now) but always appreciated.

Many types of digital cir­
cuits which use few passive
components ca ll for wire­
wrap techniques. Most ha m
c ircuits, however, will re­
qu ire soldered connections.
There fore , we will concen­
trate on soldertail tech­
niques applied to pertboard
construction. Adaptation of
these ideas to wire-w rap
projects shou ld be easy.

Handling Perfboard

Pertboard is generally
made from a phenolic mate­
rial. usua lly about 1/16th of
an inch thick. This immed i­
ately limits its utility since it
is prone to slight warps in
readily-available grades. For
PC boards, use the more
stable epoxy glass material .
For point-to-point wiring on
pertboard. the warp is usual­
ly not significant in boards
up to 5 by 7 inches.

fac tors, includ ing time, abi li­
ty, an d desire to design and
fa bricate the etched pat­
tern . For many small-to­
moderate-size one-time cir­
cuits, perf board construc­
tion is more practical .

r P[II'8QA1I1l

e ," •
• '"• :k , ,,

•, •pos,, ' • .,/ / ' .( cr

Fig. 1. Planning component
layout on perfboard.

Printed circuit boards for
transistor and IC projects
make construction a breeze.
Unfortunately, PC boards
are not practica l for every
pro ject. If an author does
not provide us with a source
for ready-made boards (and
we should not expect eve ry
author to make a PC-board
layou t for his own one-time
pro ject), then our willing­
ness to generate ou r own
boards de pends on many

Photos and sketc hes give us
a gene ral idea of the con­
struction methods, but very
few articles exist on using
perfboard construction ef­
fectivel y. In the spirit of
sharing some ideas that
have worked well for me
over the yea rs (along with
some cautions about a few
things that lead to trouble),
let' s see how we can im­
prove our perfboard proj ­
ects.

L. 8. Cebilc. W4RNL
2514 Dereck Dr ive, H- l
Knoxville TN 3791 2

Photo A. An Ie and transistor perfboard project with
L-brackets for vertical mounting.
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M any ham authors spec­
ify perfboard con­

struction for their one-t ime
projects. Then they say al­
most nothing more about
the mechan ics of bu ilding
the circui t on the board.



] ]

Fig. 2. Trimming transistor leads to fir Ie sockets.

ca

EJO O O=== IC SOC" H
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BETTER

TO T4G
Off - POST OR
800~D SIMILAR

COMPONENT ~~~~l=IC PERFBOARD
EDGE

Fig. 3. Using pos ts for o ff­
board connect ions.

Aligning the jumpers neatly
makes short work of the wir­
ing. Having them go over
and around an IC to reach
the input pin s invites unde­
tectable open c ircuits and
other typical bu ilding prob­
lems.

Leave room enough for
the components that go be­
tween sockets. Perhaps the
best way to be sure your
plan wi ll work is to trial-f it
all components on uncut
perfboard. Th is practice of­
ten reveals unnecessarily
long leads and other minor
wiring problems before you
cut leads, The result is often
a revised layout plan. Some­
t imes, when I am smart
enough to have a large extra
piece of perfboard on hand,
I place all components on
the supplementary board.
Using this model, I mark the
project board for cutting
and dril ling. Then I move the
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Example 2. Equally impor­
tant is the component lay­
out. Fig. 1 illustrates two im­
portant considerations: sock­
et pin orientation and com­
ponent placement. The Ie
t imer, a 555, runs its tim­
ing components to pins 6
and 7, while the output
emerges from pin 3. Even
though we convent ionall y
th ink of " upper left" as the
proper place for pin one,
this project calls for an " in­
ve rted" placement of the
555 socket. Now the tim ing
components are near the
board edge so that leads to
the potentiometer are con­
veniently reached . Too, the
output pin is close to the in­
put pin of the next Ie.

In digita l circui ts, sock­
et placement can make
jumper wiring either easy or
a jumbled nightmare. In
counting and readout cir­
cuits, you may have several
outputs to several inputs.

In addition, the practice also
wi ll let you revise the proj­
ect and spot errors or ne­
glected needs. You can see
how much room you need
to clear the mounting
brackets or posts, how much
space the transformer mount­
ing foot requ ires, and how
much filing you w ill need to
do after cutting a hole for a
relay socket. Then you can
plan the ci rcu it details so
that everyth ing will fit con­
veniently.

Fig. 4. Using posts to separate circuits for testing and adjust­
ment.

shatter a small board. In
general , a 1/8-inch diam eter
drill bit clears 4-40 screws
nicely, while 9/16 is the cor­
rect drill-bit size for 6-32
sc rews, I usuall y avoid dri ll ­
ing holes larger than 9/16­
inch diameter in one try
since the large dri ll bits tend
to snag the phenolic materi­
al more easily. For larger
openings, drill out the perfs
inside the desired per imeter
unti l the scrap fall s out and
then file the materia l to the
final opening size. Another
technique is to dril l the cor­
ner holes, insert a coping
saw blade, and saw the
opening. You will usually
stil l need a bit of f inish f il­
ing. O ne of the advantages
of perfboard is that you can
add larger openings for re­
lay sockets and other com­
ponents more readily than
with PC boards.

Generally, I try to do all
necessary dri lling and cut­
ting at one time before
mounting components to
get in the way of clamping
and backing. There are few
more f rustrat ing acc idents
than to have your complete
ci rcuit w ired, only to watch
the perfboard crack or shat­
ter as you try to drill just one
more mounting hole.

Perfboard Layouts

O ne secret to easy elec­
tronic construction is paper.
The more complete your
plans, the more smoothly
the project will go together.
Even if you are reproducing
an author's circuit exactly
and have good photos to
gu ide you, paper planning
still can save you time and
frustration. As inexpensive
as many of today's com­
ponents are, paper is st ill
cheaper.

Example 1. Being able to
cut and drill all holes before
wiring is a matter of know­
ing just where they al l go
and what size they must be.
Making some trial paper
templates using the real
components you have on
hand will allow you to deter­
mine their size and spacing.

There are several hole
patterns for perfboard. Hole
separat ions of .1, .187, and.2
inches are common, but
.t -mch hol e spac ing is the
most pract ical for rc s. For
most uses, .042-inch hole di­
ameters are best, although
.062-inch hol e diameters are
available. The smal ler hol es
again work best for IC proj­
ects. In fact, the .042- inch
holes on .t -inch cente rs pre­
cisely fi t the needs of ICs
and their sockets. Conve­
niently, Radio Shack carries
this ty pe of board in three
sizes : 2.75, 4.5, and 8 inches
long, al l by 6 inches w ide.
My own preferen ce is to buy
the larger sizes and cut the
precise size board my latest
project requires.

Drilling perf board for
screws and other hardware
is fairly simple. Use a scrap
of wood to back up the perf­
board when dri lling; this pre­
vents dril l-bit snags that can

Phenol ic material has
some of the properties of
mica in that it chips in jag­
ged layers and does not
break cleanl y. However,
with only a li ttl e care, it cuts
and dri ll s easily. A hack or
coping saw w ith a f ine tooth
blade cuts perf board well if
you align your cut w ith a
row of holes. Keep the saw
blade as parallel to the
board as possible, w ith no
more than a 3D-degree an­
gle. Thi s technique reduces
binding as you pass holes,
and the result is fewe r bro­
ken phenolic sc raps. For
safer sawing, I clamp the
perfboard between two
quarter-inch-thick lath st rip
scraps with a ben ch vise.
The edges of the lath st rips
are within a row or two of
the holes I intend to cut
along, which stabilizes the
perf board, and the vise cuts
into the wood and not the
phenolic. I keep any leftover
pieces of perfboard more
than one inch square, since I
never know when I might
need one for a miniature
project or a sma ll circuit
addition.
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Fig. 7. Mounting jumpers on
perfboard.

the post does not touch the
chassis o r cabinet base,
Above-board, cut the post to
the he ight of the tallest cir­
cuit component. Wire cut­
ters do the job nicely .

Third, do not crimp com­
pone nts when bending their
leads. Some bui lders prefe r
to top-mount a ll compo­
nents . For th is technique,
Vec tor T-42 posts (or similar)
pe rmit soldering up to about
three leads pe r junction .
However, this me thod usu­
ally requires more space
tha n making direct cormec­
tions with component leads
bent to pass throug h the
board. Fig. 5 shows some
right and wrong ways to han­
dle compone nts such as re­
sistors, d iodes, and capaci­
tors. Axial-lead components
suc h as resistors req uire
curved bends to avoid even­
tual lead breakage. Often
this takes one more hole,
bu t that is a sma ll price fo r
c ircuit re liability. Whe re
space is at a premium and
component interaction is
not a prob lem, vertical
mounting is practica l. Wher­
eve r you take care in
smoothly bending compo­
nent leads, you will en­
cou nter fewer cases of com­
pone nt strain or breakage,
even if your layout does not
permit instant solder sup­
port

Fourth , when you use
component leads to make
connections, decide in ad­
vance for every junction
which lead will serve as the
key or post lead. Fig. 6 ill us­
trates the idea. The capaci­
tor lead serves as a post to
wh ich the resistor and diode
connect. The reasons for
choosing the capacitor lead

;>,
II DIOD E

CONNECT10N
pOINT

POOR

CAPAC",OR

),
CAPACITOR I I DIOD E

,;\ Y
~--II CONNEcnON
't. POI NT

RESIS TOR

e

e

the right and wron g way to
connect off-boa rd wires. An
added advantage of posts is
that you can connect a nd
disconnect off-board com­
pone nts from the top side,
which makes final assem bly
of the project a much easier
matter.

There are many add ition­
a l uses for posts, a few of
w hich are illustrated in Fig.
4. You ca n separate stages
of a c ircuit un til after testing
by using a pair of posts at
the output/input point; a
jum per the n connects the
two circuits for normal ope r­
ation. This techn ique per­
mits you to adjust interstage
signa l levels with no danger
of overload ing the next de­
vice. Paired posts, again
jumpered for normal oper­
at ion, a lso permit cu rrent
measureme nts du ring the
test phases of a project as
well as during trouble­
shooting. I pre fer Vec tor
T-46 wire-wrap posts, avail­
able through Iameco a nd
othe r mail sources. The T-46
exte nds .4 inches above the
board and .56 in ches below.
Its squa re sha nk and flare
give it good holding power
in the perfboa rd hole . After
a ll soldering, trim the above­
a nd below-board lengths.
Below-board, be sure that

Fig. 6. Under-board compo­
nent-Iead junctions.

RADIAL-HAD
CAP TORS

establish guidelines for ha n­
dling every kind and combi­
nation of compone nts you
might encounter, but the
fo ll owing ideas are adapt­
able to most projects.

Firs t. use IC soc kets wher­
ever possible. Use the m not
only for ICs, but fo r switch­
ing transistors as we ll. An
B-pin DIP socket will handle
two small t ransistors if you
trim and bend the leads as
shown in Fig. 2. The advan­
tage of Ie sockets ove r
readily-avai lab le tra nsistor
sockets is that the latter re­
qui re a fairly large hole
throug h the perfboard. The
IC socket rides atop the
board with its pins stic king
through.

Second, use posts for a ll
off-board connections. Do
not run off-board wires di­
rectly to compone nts or
socket pins, The stra in may
be too much. Fig. 3 shows

h
I I
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components, one at a time,
to the project board. This
technique tends to cut con­
siderably both assembly
time a nd errors.

Transferring a layout plan
to perfboard requ ires only a
pencil and ruler. Measure
and lightly mark the posi­
tions fo r holes. You also can
mark the corners of IC sock­
ets and large components
for reference. The only pre­
caution here is to eliminate
pencil mark ings completely
before covering them with
components . Penci l lead is a
conductor: not a good one,
but good enough to have
given me an additional input
to a CMOS IC in one project.
Erase pencil marks thor­
oughly just before moun ting
components.

Handling and Wiring
Components

It would be impossible to

IIIGHr

,
"

Fig. 5. Mounting components to perfboard.
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Photo B. A dual-regulated power supply on perfboard sup­
ported by posts.
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in this example are th ree.
The capacitor lead is the fat­
test and strongest and thus
makes a better post. Too,
the capaci tor is permanent,
whereas the resistor may re­
quire another value after
testing the circu it. Fina lly,
the capacitor can stand
soldering heat somewhat
better than the diode.

This case gives only a
small sample of the reasons
why one or another compo­
nent may become the junc­
t ion post; each wil l have its
own rationale. Nevertheless,
avoid bring ing leads from
many d irections and simply
twisting them together. The
under-board layout may be
as crucial to reliable circuit
operat ion and ease of rev i­
sion as top-board compo­
nent placement.

Fifth, run jumpers topside
and th rough the board at
thei r ends, as shown in Fig. 7.
This technique serves sever­
al usefu l purposes. It per­
mits you to trace w iring
after the board is mounted.
It also takes the strain off
the jumper w ire, especia lly
if you happen to snag it dor­
ing construction. Standard­
izing on top-w ire runs also
reduces the chances of los-

ing track of jumpers w hile
bui lding. Although exces­
sive looping of jumpers cre­
ates an unsightly project
board and potential t rouble
in sort ing through the maze,
do not put excessive st rain
on the wires to pull them
fl at against the board. Leave
enough slack to prevent
wi re breakage, either imme­
diate or later. Then press the
wires into place.

These simple guidelines
to component handling are
mostly matters of common
sense. You can add to the
list according to your own
building experien ces. Unfor­
tunately, we often forget
these rules while building,
usual ly through either haste
or distract ion . There is noth­
ing like a soldering iron
burning a hole in the test
bench to cause us to m is­
handle a component. If we
could on ly remember which
component we were install­
ing during the inc ident, we
would know the f irst place
to look when the ci rcu it mal­
functions. If you do not be­
lieve it happens, I have two
look-alike IC voltage regula­
tors, one positive, one nega­
t ive, that J once installed
under just such cond itions.

That neither works is proof
that I put each where the
other should have gone.

Wiring Perfboard Projects

W iring and so ldering a
perfboard project can be
one of two th ings: easy or
frustrating. Easy w iring re­
qu ires that we f igure out the
best way to hand le the pecu­
liarities of attach ing compo­
nents and wi res to a pheno­
lic board with a hundred
small holes per square inch.
I wish that I had known what
I now know (through experi­
ence) back when I miswired
my first perfboard.

No. 18 copper wire is the
largest that wil l f it th rough
the .1-inch holes of IC perf­
board. Fo r most pu rposes,
No. 18 w ire is too large for
al l but heavy cu rrent buses,
such as voltage and ground
lines on a TTL pro ject. No
22 or 24 solid hookup wire
works best for most wi ring.
Anything smaller grows hard
to handle and so lder. We
can make off-board connec­
tions with stranded wire of
the same size.

If we have made a good
layout plan, the wiring task
shou ld be straightforward.
For non-rf projects, I usually
begin with voltage and
ground buses, arranged as
show n in Fig. 8. Long runs
pass above and below the
board at least once to an­
chor them in place. Rf proj­
ects that require large areas
for the ground plane may
not be the best projects for
perfboard techn iques. For
dc and lower ac f requenc ies
(up to a few M Hz), perf­
boards and buses work well.
Jumpers provide voltage

and ground connect ions to
the individual components.

Wiring IC sockets pre­
sents problems to many
bui lders. Whether work ing
with PC or perfboard, we
manage to lose the sockets
as they fa ll off the board the
moment we tu rn it over to
solde r. There are many
tricks to hold the sockets in
place. If there will be un­
used pins, bend them inward
so that the socket lightly
grips the board. Some build­
ers put a tape loop under
each socket to secure it dur­
ing construc tion . Alterna­
t ively, you can use a small
flat box on which to lay the
inverted boa rd for the first
socket pin solder job. What­
ever the techn ique, solder
all the power and ground
jumpers f irst; th is wi ll lock
the socket in place for the
rest of the project.

The trad itional rule s of
soldering state that every
solder jo int should first be a
solid mechanical connec­
t ion over w hich we then
flow so lder. The so lder seals
the joint, ensuring a long­
lasting elect rical connec t ion
between wire and terminal.
PC boards, of course, violate
the old rule as a matter of
course. Component and
socket leads pass th rough
the holes and, in fact, may
not touch the pad. Solder,
electrica lly and mechanical­
ly, connects the two. So long
as we do not exceed certain
weight and v ibrat ion limits,
the connection w ill be good
for a long time.

Perfboard construction re­
quires that we connect
jumpers and component
leads to socket pins. Fig. 9
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Fig. 11. Mounting perfboards horizontally.

entire project. Vibrations
transmitted to the free end
of the board have consider­
able mechanical force.

The most common meth­
od of horizontal mounting
appears in Fia· 11 and Photo
B. The drawing shows mount­
ing posts threaded for b-32
screws. Note that in th is case
the transformer hardware
doubles to connect to the
post. The object is not to
save two screws (although
the space they take might be
handy for other circuit corn­
ponents). Instead. the mount­
ing posts support the trans­
former's weight directly.
Had the project used corner
posts, a few hard knocks
might let the transformer
crack the perfboard. Hori­
zontal mounting with fou r­
corner support is superior to
l-brac ket mounting o n ly if
the expanse of pe rtboard
does no t support too heavy
o r too dense a weight.

In most cases, hollow pil­
la rs and long screws make a
perfectly acceptable substi­
tute for threaded posts . We
need not buy commercial
posts, but can make our own
from rigid plastic tubes. In
fact, exploring the plastic
packaging and worn out
parts of many ho use ho ld
items is a good way to build
a stock of very usefu l plastic
pillars, standoffs, and other
items.

We can achieve supenor
vertical-mounting stabi lity
using two boards with a
combination of Lbrackets
and posts. Fig. 12 and Photo
C show how. Each board has
its own t -breckets for four­
point support. Posts connect
the two boards at the fou r
corners. With this tech­
nique, the builde r can re­
move each boa rd indepen­
dently for repair or revisio n.
Photo C shows separate auto­
matic voltage- and cu rrent­
measuring circuits (for a
bench supply) back-to-back.
The only cautions to ob­
serve with this mounting
method are to ensure that
the two circuits wi ll no t in­
teract through rad iation or
capacitive coupling.

t rue, let the le ad support the
component. Diodes a nd
transistors are sensitive to
solder heat, so care is in or­
der. Being sure that the com­
ponent is mechanically well
connected ensures that we
can solder quickly with min­
imum heat. Earl ier figures
showed the techn iques for
handli ng jumpers and off­
board connect ions. Finally,
never solde r an IC or transis­
tor socket with the device in
place.

There are two methods
for wiring and testing a
solid-state project. One is to
wire and test each stage.
one at a time. This permits
re ady circuit revision in ear­
ly stages before component
space has disappeared. For
ma ny types of IC projects, it
is more convenient to wire
th e e nt ire c ircuit a nd then
test the stages by plugging
in one o r two ICs at a time
(with power off and capaci­
to rs discharged). With either
method, It is safer to remove
ICs while making circuit ad­
ditions or revisions . The IC
that will fry due to static
charge o r excess heat is the
unit of which we have only
one.

Mounting Perfboards

The photos, besides illus­
trating perf board construc­
tio n generally. show differ­
ent types of mounting
schemes. Basically, there
a re only about five ways to
handle the attachment of
pertboards to your project
case.

Fig. 10 and Photo A illus­
trate simple vertical board
mounting using I-brackets.
Digi-kev and other mail
sources carry this common
but surpris ingly hard-to-find
b racket. Be sure that the
board clears the case with
about an e ighth o f an inch to
spare so that you have room
to align the t-brackets with
the case and board holes .
This is perhaps the simplest
vertical mounting scheme,
but it is Iimited by the
weight and size of the proj­
ect board as wel l as antici­
pated rough handling of the

=

o 0

nection before being sat­
isfied that it will hold.

Whatever the construc­
tion method, small compo­
nents used in modern cir­
cuits require ca refu l ha n­
dling. Radial-lead capaci­
tors, such as the small elec­
trolytic type, should be flush
with the board . Unless we
are careful. they will fall out
of position when we flip the
board to solder. Resistors,
disc capacitors, and diodes
should be close to the
board, but not necessarily
pressed too tightly lest we
crimp the component le ad .
In many cases, the le ad is
stronger than the compo­
nent itself. Where th is is
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Fig. 12. Vertically mounting two perfboards.
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Photo C A two-board JC and transistor project ready for ver­
tical mounting.
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shows two common tech­
niques. and most bui lders
use both in the course of
wiring a single Iesocket. No.
22 or 24 wire wil l bend in a
loop around Ie soc ket pins
with room to spare for th e
loop to the next pin. How­
ever, circumstances often
dictate that the partial-bend
connection is most practi­
cal. Ensuring a good connec­
tion is a matter of making
sure that the wire in fact
touches the socket pin with
natural tension before sol­
dering . Un less the lead is un­
der considerable stress, the
connection will hold indef­
initely. Use a small jeweler's
awl to test each such con-



Fig. 13. Perfboard mounting with interface shielding.

Fig. 14. Packaging perfboards in foam.

handy, it is not the ideal con­
struction base for a ll pro]­
ects. As noted, some rf proj­
ects may requ ire ground
planes that perfboard alone
cannot provide . Where PC
boards are ava ilable for
projects you do not want to
modify, use them. However,
for the one-time ham proj­
ect of moderate size, perf­
board construction can be
as satisfac tory and durable
as any other. It a ll depends
on how you handle the ma­
terial. Hopefu lly, the collec­
tion of ideas out of my ex­
perience wil l spu r you to
share some of you r own with
the rest of us who regularly
build with perfboards and
so ldertails.•
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foam panel . This form of
mount ing works very well as
long as the foam can exert
enough pressure to lock the
perfboard in place without
over-stressing any of the
components.

These sample mounting
methods may add to you r
repertoire of packaging tech­
niques. In any event, pla n
your packag ing during the
layout stage of the pro ject,
since perfboard mounting
will determine some of the
cutting, dri lling, and wiring
requirements. Of course,
these mounting techniques
also apply to numerous
other construction tech­
niques.

Although perfboard IS

rigid physical mounting is
not the on ly route to good
circuit protection in the
projec t case. For small pro j­
ects, a floating mount may
be both simpler and more
effec tive than nuts and
bolts, Fig. 14 illustrates the
general principle. The cir­
cuit board rides between
two foam pads within the
case. The case presses the
foam lightly to ho ld it in
place. The light pressure
also holds the perfboard
secure ly in its place. If there
are some projecting com­
ponents, we can cut a few
indentations into the top

Where circuit isolation is
importan t, Fig. 13 comes in­
to play. Two boards conve­
niently fi t to one aluminum
shield pane l. The l8-gauge
or thicker alum in um panel
supports both boards and
the builder can remove each
independently. This tech­
rnque is limited to cases
where a simple interface
shield is adequate to pre­
vent unwanted interaction
between circuits, which in­
cludes most low-power re­
ceiving and test equipment
applications.

Modern packaging tech­
niques have taught us that
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Robert H. Joh n5 W3/I P
3379 Papermill Rd.
Huntingdon Valley P" 19006

Watch a Warhorse Work
W ith a new tank circuit, the 58-221

does great things for 160 and 10.

The conversion of an am­
plifier to operate down

on 1.8 MHz involves more
than adding a coil tap and a
switch position, as the
'tOrneter conversion usually
does. A new and larger coi l
assembly is required, as well

as a plate choke and a fila­
ment choke with larger in­
ductance. These add up to
severa l components and
some expense. There is plen­
ty of room in the 5&221 to
place the new components.
however, making the con-

version a simple one. The
most difficu lt job is remov­
ing the switch deck that
shorts out the sections of
the main-output n-network
inductor, and then replacing
it after modification.

The 5&221 as designed
by Heathkit! comes with a
10-11 -meter reject filter and
tuned input circuits for 80.
40. 20. and 15 meters. All be­
ing bypassed leaves the amp
with an untuned input.

Photo A. The new components to be added to the 5~221

to convert it for 160-meter operation. The new component
is the larger one in each case. The sma/fer original ones
were removed from the amplifier.
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Fig. 1. The rear deck o f the bandswitch as shown in the
Heathk it assembly manual is at left, and the modified deck
is at r ight. Three new switch contacts are added using new
fingers or ones sa lvaged from old switches. They are
mounted on both sides o f the ceramic wafer, using #2
brass nuts and bolts. The mounting holes are afready in the
wafer; no modification to it is needed. The work on the
switch is easy; the hardest part of the whole conversion is
removing the deck and putting it back aga in.
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tion to prevent it f rom fall­
ing loose. and cut the ex­
cess bolt oft Drill a nd tap
one e nd of the 3/B"-diam­
eter space r for 1/4"-20
th reads a nd put a 1/4" -20
st ud in to that e nd . This wi ll
th read into the cera mic
fo rm of the new choke.
This spacer is mounted on
the opposite wall of the
amplifier (Photo C), using
an B·jl Screw through one
of the perforat ions in the
wall

Re move bo th the 8{}-lO
Call a nd the 15-me te r co il
made from si lver-plated
tubing. Save this t s.mc ter
coif, it w ill be used in the
modified version, ta pped
for 10 meters. Leave the ti­
ber standoffs that had
held the o ld tank coil in
plac e so that the screws
hold ing them don't fa ll into
the grid com pa rtme nt.

Unso lder all of the wires
a nd the ca pacitor from the
te e t deck of the band­
switch . By reac hing down
behmd the panel with nee­
dle-nose pliers, you can
be nd back a tab on the out­
e r pa rt of the detent layer.
This lets the switc h rota te
through 12 po sitions rather
tha n the ori gina l four.
Since the input circuits a re
no longer utilized, the back
wafer that switc hed the
coi l is all that need be
changed. Re move it by
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Photo C Bottom view of the amplifier with the larger fila­
ment chok.e ins talled. It solders into the same points that the
original choke did.

held the Hea thkit label. Ca­
ble clamps a round the
plastic rods of the coil sup­
port it. These a re furnished
w ith the coil.

Construction

After taking off the cov­
er and refamil iarizing your­
se lf with the la yo ut. re­
move the 3-500 tubes To
bypass the input ci rcuit,
connect a length of RG-58
from terminal 4 of the T-R
rela y direct ly to C32 a t the
tube sockets. Remove the
coax cable s that had been
conne cted to the se poi nts
a nd c ut them o ff where
they pass through the chas­
sis into the grid cornpart­
ment. C round both e nds of
the braid of the new piece
of cable.

If the stiff wire leads on
the new fil ament c hoke are
be nt as in Photo A. the
large r c hoke will fit , using
the same so lde r po int s as
the sma ller c ho ke (see Pho­
to B). Make sure tha t the
filam ent c hoke is close
e nough to the chassis that
it will clear the bottom of
the case .

Remove the rf plate
c hoke (Heat h #45-61 ) by
unsoldering both wire s to it
a nd unsc re wi ng it from the
spacer. Save th is spacer to
mount the new c hoke. Put
a 6-32 nut on the long bolt
st ick ing o ut from the pa tti-

•

ranee of 200 IJH ra the r than
the 5Q-IJH origina l c hoke .
This is t he Barker & Wil ­
liamson Model 801 . It is
space-wound ove r a bout
o ne third of its length to
avoid parallel resonance s
a t the higher frequ enc y
bands and close-wound for
the rest of its length for
greater induc tance . The B
& W filament c hoke , Fe­
25A, has about six t imes
the inductance of the
smalle r Hea th choke a nd is
used to pre vent the drive
powe r from going back to
the filament transformer o r
to ground . The plate tank
co il is a B & W 195-3, a va ri­
a ble- pitc h coil using #14
wire , 2 Vz " in d iameter,
S V. " long. It is mounted o n
the fron t pa ne l using the
tw o holes that o rig ina lly

The new output tank coil
IS approximately 33 ,.,H
which uses aJ t of the 250-pF
tuning capacitance that is
available to resonate at 1.8
MHz. Althoug h a la rge r ca­
pacitor would give a better
Q, the resulting effic iency of
the amplifier is almost as
good on 160 meters as on 80
meters, so that the output
on 160 will not suffer from
lack of a large r tuning ca­
pacitor. Additional output
capacitance is a lso switched
into the a-network to pro­
vide a 500hm output on 160.

-

Photo B. The Sa.221 converted for operation on 160
through 10 meters. The new tank coil is mounted on the
front panel, using two holes that previously held a plastic
Heathkit label. The new larger plate choke is mounted on
the waif at left, using the original plate-choke standoff.
The bands witch is removed from the part irion waif, modi­
fied, and repla ced.

Components

Photo A shows th e new
com po nents added , with
each one next to the corre­
spondi ng one removed
from the 58-221 . The new
plate choke has an indue-



meters is 7 Y. tu rn s from
the junction (5 turns from
the 2o-meter tap), and 80
meters is 4 turns from the
4O-meter tap. These taps
are made with clips fur­
nished with the tank coil .
Connections between coil
and bandswitch are made
with #14 solid copper wire,
as in Photo C.

An add itiona l 50o-pF,
1-kY output capacitor is
solde red to the band­
switch. It is placed next to
the origina l one for the
8O-meter band. The short­
ing rotor connects both 10­

to the output on 160, as
shown in Photo o .

The tank-coi l taps can be
checked with a dipper be­
fo re apply ing voltage. The
tubes shou ld be in place
(but no power applied)
since they will contribute
to the capacity of the sys­
tem and affec t the 15- and
t c-meree tuning. The 15­
and to-meter bands should
resonate with the main tun­
ing capacitor near mini­
mum, beyond the shaded
area marked 20-15 on the
panel . Small changes can
be made by st retching or
com pressing the turns of
the coil, and large r induc­
tance va riat ions by chang­
ing the loca tion of the taps.

An improperly located
coil connection will show
up as inefficient operation
on that band. If the induc­
tance is too large or too
small, the power out will
be reduced for a given
amount of drive. It is worth
measuring the power into a
dummy load to check on
efficiency, rather than just
be ing setis ified with a reso­
nance, a dip in the plate
cu rrent.

A parts kit for this con­
version is offered by Barker
& Williamson, 10 Cana l
Street. Bristol PA 19007. for
$49.95. The K-160 consists
of the Model 801 plate
choke, FC·25A filament
choke. 195-3 n-network
inductor with taps and
mounting clamps, and a
5QO-pF output ca paci tor.•

the ceramic deck with #2
hardware. O ne of the new
contacts is for the extra
loading capacitor for 160.

The reworked switch
deck is replaced , using the
original hardware and spac­
ers. Getting the nuts back
on the bolts when they are
almost hidden is a nasty
jo b. Bend a piece of wire to
hold the nut and get it
started .

The new switch posit io ns
a re shown in Photo D. No
change was made to the
switch labe ls on the front.
There is no confusion, how­
ever; the 160-meter post­
tion is the one to the left of
80, and the 1o-meter position
is to the right of 15.

The Heathkit plastic
namepla te is removed by
prying off the Tinne rman
nu ts, leaving two ho les to
mount the new co il behind
the front pane l. Plastic ca­
ble clamps and small angle
brackets are attached to
the plastic ribs of the coil ,
as in Photo A. The 160­
meter end of the tank coil
is soldered to a lug at­
tac hed to the front of the
load ing capac itor. There is
room to remove the nut
from the th readed rod
there and put a so lder lug
under it. At the othe r end
of this rod another solder
lug is placed under the nut
and a heavy wire run down
to the 160-meter switch ter­
minal. where the output
wire running to the T-R re­
lay al so is connec ted.

The 7-tum 15-meter coil is
connected from the tuning­
capacitor top plate to meet
the main coil, as in Photo C.
This involves bend ing the
tubing at the ends and cut­
ting some from the coil. Be
sure to keep the approx­
imate size and spacing the
same.

The 1O-meter tap on the
tubing coil is 4 Y2 turns
from the tuning-capacitor
end . The 15-meter tap is
now 6 Y2 turns in, not at the
junction of the two coils .
The tap fo r 20 meters is 2 Y.
turns from the junction , 40

"l!>~lt .Y
I

added, as shown in Photo
D. This is not so d ifficult.
Many switches have simi­
lar contacts. Drill six out
and mount t hem in the
holes a lready present in

'f;lrblt

ORBIT is the Om cial Journal f or the
Radio Amateur Satellite corporation.

For a SAMPLE COPY please
send $2 .l9 '

(AMSATI, P.O. Box 27, washington, DC
20047.

loosening the bolts that
hold it to the partition wall .
The nuts will fall down into
the grid compartment and
must be recovered. Three
new contacts .rn ust be, .

Photo D. Front top view of the modified 58-221. The two
screw heads ebove the capacitor knobs are the oofy out­
ward change in the appearance of the amplifier. The
16Q.meter position on the bandswitch is the one to the left
of the 8D-meter position; it need not be marked. Similarly,
the l O-meter position is the one to the right of 15 meters.
50 73 Magazine· J Uly, 1984



THESE COULD BE THE
KEYS TO YOUR FUTURE
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Unlock all the potential of your Commodore 64 and VIC-20
Commodore 64 and VIC-20· with owners are one of the largest
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time-saving, money-saving hints. You'll get instruc­
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you'll have fun .
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• Autopatch AGC for constant levels
• Local Status lncllcatlon vla 12 Function panel LEO DiSplay
• Front Panel Touchtone Pad tor Local Control
• NEW-Improved: Rcvr.. UHF Xmtr., Power Supply!
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THE NEW "INDUSTRY STANDARD"!
The SCR2000X Microprocessor controlled repeater Is the newest addi tion to the Spectrum HI
Tech Repeater Une. It combines the latest state of the art digital techniques with the best of
Spectrum's highly refined RF technology to yield ''The Ult imate Repeater'" Operating conve­
nience and flexibility are emphasized without sacrificing traditional Spectrum reliability and
ruggedness. Go with the world leader In Amateur Repeaters! Call or write today for details. Sold
Factory Direct or through Export Reps. only.

STANDARD FEATURES:

• AutopatchiRevers8 Patch, WIO & 1 Inhibit
• Dial Pulse Converter
• AutOdialer
• Phone Una & "Over the Air" Command Modes.Virtually

all tunctloos may be turned 0nK>H Remotely.
• Touch Tone Control of 'TImeout', 'Hang Time', Patch

Timeout, TX lnhlblt!Reset, Patch & Reverse Patch
InhlbltIReset, P.L OnIOff (wloptlonal P,L bearen, etc.

• Up to eAuxiliary Functions. More with TIC300.
• Full 16 Otglt Decoding with crystal Controlled Decoder Ie
• Touch t eee Mute
• Unique Courtesy tone
• "Kerchunk Killer"
• Timeout Wamlng

Se:e777)
APPLICATIONS

t . Ideal for low power • Compact, Rugged
:\"~ local use . Self Contained
~.PortableiMoblle at the . 10W UHF. Built-in Duplexer

scene of an Emergency . Optional Autopatch & P.L
• Increase coverage at parades . AC or 12 VDC Input

or other Public servIce events
• "Mountalntopplng"

with battery pack W.t;;yii
. Full Duplex Computer/Data Unks 114
• Export Rural Telephone - -
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SCT 410B UHF Transmitter Bd. o r Assy.
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TTC300 TOUCH TONE CONTROLLER
• Uses~ high quallly Xtal Control led
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8Kpandable to any no. of functions w! Expart­
sian Cards.

• Field Programmable via plug-In Coded Cards
• 3 Latched ONIOFF Outputs, or" Pulsed Out·
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• Trans istor Switch outputs can d irectly t rigger

sol id stale c ircu itry or relays, etc. lor a ny

type 01 OOrttroi function.
• Intertacea ble to Microprocessor Control lers
• Low Power Consumpt ion CMOS Technology.

5VOC Input.
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Repeater Tone & Control Bd•.
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' '' lnput AF Mix... " Local M~ amp.
• PROM memory-250 blttJeh.nnel.
' Up to . dllte<ent 10 channels! AF Mute clrcult.
•"'_flY othef' fMIUf8S . FactOfY progrl.fTlfn8d.

PSM·1 Repea t8f Power Supply Mod Kit
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These are professional "Commercial Grade" Units-Designed for Extreme
Environments (- 30 to 60· C.)

All Equipment Assembled & Tested. For 10M, 2M, 220 MHz, & 450 MHz

New FL·4 UHF
Helical Resonators

Lightning Arrester For SCAP
• G.. Di:schlilge fube shunlS phone line

su.1t" to ground

' Ha ndles up '0 20.000 Amps !

, The Besl dewiee .w.ll.ble to p.oleet Au·
lop.ten equipment I.om Ugh tn lng dam·
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73 INTERNATIONAL
Each month, 73 brings you

ham-radlo news from around the
world. In this collection of re­
ports from our foreign corre­
spondents, we present the tet­
est news In OX, contests, and
events, 8S well 8S keep you
abreast of the technics'
achievements of hams in other
countries.

If you would like to contribu te
to your country 'S column, wri te
to your country's correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH ()3458, USA.
Attn: Perry Donham KK2Y.

AUSTRALIA
Jim Joyce VK3YJ
.u WflIfI 51fN1

Alron.t 3018
Victoria

"In'''';'
ARE 'IllS BAD OSlERS?

" hal IMcome notie.ll~ la tely ' rom
on-air con'lCll a nd~~ lhal
tile VKs , r. gett ing. repul ltiOn 01 being

bad OSlAr$. Alterlool< ing "' my log books
over lro. ~• •• • I diNg,". and leel, In facl,
that t ile oppoin t I' ',\1ft,, will give an .~.

I mple lal" of why I leel thl, way.

WIA QSL lIu'N ...

The Wlrel", Inllilul. 0' Aullf.lI.
If\f.lnt.lnl bo'h Inw.rd .nd outw.rd OSL
burNU' In , 11 111''', with lhe \lK3 burNU
~ng Ir.. of ""'0" to . 11 membef, of lhe
In'l ilul. in \lK3. (Ot her bureau, In Au.
I' .U. do e",-roe lew tni'~.I Non­
rnembert ' 1111 e-n coIlee1 tf'lejr e-fdllr..
of cnarO" lrom the burH U, bul . I.. 01 10
c.nt, PM' e-rd I' ch.rged lew. 1I non",*",
ber'·outw.rd aSL c.'d,. TIl l, II ,t ill. 101
ehe.per th.n by m.11.

TIle VK3 bure.u , over the 1111 Ihree
ye.rs , hll h.ndled .pplo~lm.tely 410,000
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Inw.rd C.rdl .nd 320,000 ou' w'rd eeree,
The re I,. to tl l 0130,000 cardl 11 111 uncot­
IlCted It Ihe bure.u, snd 10 remtdy thll,
inwl rd aSL M. n. ge r Barbar. Grey
\lK3BYK ha.trltd lOt two yHrs to conlle'
.11 of lhelr ownef8 . 01 lhe ....-y I.... who
bot~ 10 reply. the eon'If'I'*'lt wll lhe
tame: .ow. don't w.nl the e-rda; eilher
tend lhem beck or dellroy lhem. ~

1""- e-rds have now bMrIlOI1ed inlO
. lphabetle.l order by the Ball.ral Rad io
Club .nd will be Wed .t t"" WlA club
rooml lor • lurther Iwelve monlh, . II not
collected by then, they will be ""I back 10
the O/lgln.1 lender wllh • not.lIon 011

th l m I t.lI ng th.t ' his perlOfl doea not
OSC

Our lad AppIII

For I~.mpla, one \lK3 'wo-lItll' e-1I·
,ign h., bMrI r-rd 011 . 1, ..ylng, -t will
OSlo~ bu1 Ihi, ".'Ion hi, lWW 500 OSL
eardlllnco llae'ed In lhe bu.eau. He QUitl
1II.,.nlly lI.t.. ,'''-, ""~'I w.nt
lhem. A e-II of one f*l1P9l1 giving lhe
wtloIl bo~ • bad OIma.

A rlClfll .l1 le ll In one 0' our local r.diO
m. gaz lnn reported. requnllo thl Fed·
Ir.1 Bura. u 01 ' hi WIA by. IIclneed mem­
ber 01 the WIA to e llher dlS troy or send
back c.rd. ""I to hll XYL_.I'o.n .m.·
t.u. but not. member 01 the Wi.... TIle In.
1l1f\f.1I011 I. th.at lhe witt raeal ... e-rdl dl.
.ect 0II1y with the .pproprl.t. gr_
,tame- or IFlCt lor rlllum of card'.

Whlll i e-n ,ympath i.u with her II, ba­
ing • ~rl YL OX 1I.,1on, her e-rdl
mu,t be In tl'll Il'IOuIIndI PI')'IIr.nd be
• d•• ln on her houMllOkl budQIt, , e-n
. 110 ,ympathlzl wllh thoM eountr'- who
h.....mll.u'll 011 -r lOW IneomH who
c.nnot .Uord to \IlIt gr..n lI.mpl or IRClI
to lind 101 direct aSLlI .nd mus t un the
che.pes t melhod 1I.all.ble. Ihe bureau, to
cOflII.m. new YL country.

So I wou ld SUQglllt Ih.t II \'011 recel ...
one 01 your e-rds back mark.cl .11 • non­
OSLM, 00/1', lII.me.1I 01 1111, jUlll contlCt
t"" oflandlng lIt.t ion 'lIIln OfI. i,.nd gl...
thlm. good kIN of wNt you Ihiflk 01 pea­
pia who tay tl"oey will OSL but OO/I't ; tl\ey
are damaging lhe IfTIIOI 01 .11 VI< .ma­
1"" 11 by lhal. ineonll~.talCtlonl.

Tho .Wl.
Whlll I ha... no grl....rlC4I .g.lnat the

••st majority of SWllI, I do objecl to reclly.
Ing c'rd' back to me vi. thl bur..u lrom an

YES, WE HAVE IT
TWO 5' X '/2. ROLLS
FOR 55.95 ppd . OR:

I FOUR 12' X W ROLLS
I FOR 513.95 ppd .
Send payment with order
OR, coli fo r faster servic e
(ha ve c harge c ard
number ready) .
AnU-5l1l1c Dusl CO¥II"lI •

I I;R~~:L SAL;S'~
P.O. BOl( 234.

Pe terborough. NH 03 458

' (603) 924.7959
ONler InquI.... _ 'ed

SWL hUng. 11"00.. r-r-okl eontaet with.
lIt.11on lhal perl\lpltut.cl only or-. mlnutl
wtlll "'wI. the burMIl'" c:rc.HCS out and ...
quIIIl lor • card ~..:! 10 PO Box 10 and
IQ.~ No w.y III • card gotng tlICl< cIlrect to
thai lItl llon-not wtth trw eoII 01 direct
OSUng t'- da~

Oneof the lut tlItehll of OSL e-rd' by

the bu'..u to me contained sldy cards.
TIll l1y·llve _r. SWl.II 01 which three u k.cl
lor dlrecl OSL c.rd. , Re. ult: ThII1y.two
SWL cardl wenl by the bureau, three went
Into the rubbish bin.

No Log ""'recl
The raq~t by an SWL lor eonl,nnallon

01 I conllCl wilh • lI.tlon i. gotng to be
..... harder In IUI~ beel' .... IS 01 IItl1_ trw DepartITWlI 01 COtnmunIcatlonl

grlllted UI the PfIYl" 01 not having 10
kaap log book••~cept In trw ea&M 01 ......·
ganey 1I11Ul1tlonll. ctub lI.tlonll. or when
dlract.cl to do 110 by lhe DOC.

Thll put. u. In • CatCh·22 slt u.tlon
whir. II WI cIon't log ...ary , t.tlon w. work.
_ can fICIlw • card Irom .n 8WL lor •
conllnnatlon of • conteel that _ hi...
WCIf!<Id, but not 'Ogged Whal do _ do? E...
I. "'*Y eontlC!, /lilt to ..tilly the many
SWL IIII-.? Not log u.n and ..-cl
ca..- beck willl -sorry.OM, not in ""100."
..... wtlIlllt wll • good oontaet?

so.. 1/ WOfl<ing • \IX ,t.,iOfI, !hill mak. II
more Import. nt tnan _ to 1$11 lor I OSL II
you w.n' • eere, 10 thlt your call,lgn will
IllI "" ...ed Into till log book. Very lew Au.
Irsll.n .maleurs object to • reqUlllt lor •
OSLcard to confi rm. cont.ct; II has beefl.
common prlClice . IOCI the InctlptiOfl 01
amateur r.dlo. H~, I, IOf coe, do not
ant. .11 my conleell. Unless • OSL I'
IIl<Id lor Ouring the contact, I .numa I

card il not reqout.-:l. " III only .......'.'101'
coun.y to Ilk, and, I' not In the k:lO. no

"'"-
Who II In till WfOl'lg1 Nn ~ lot' not log­

filing you, or, you, lot' not ....Ing. "00 you
OIcr

""' You 11 Flu" ?
GoIng by the .lxMI. we do hi ve 100II

probll m•• bul soma OV....... Imsllurs r.
qulnng . OSL cird .1110 have conlrlbuted to
lhem by not doing thl nghl Ihlng when
tending their e-rdl.' will mention 100II of
the probIemlI _ .ra "'....ng awIt here with....-
• ~.....,. ,eel Cliltlign on the e-rdI; lor aum­
pia, VIUE-- . The \110 burMu hall • 101 01
e-rdl IlldfeIMd Ihill w.y. ProI:labty •
VK2E_ WIIIMInt lIIf1C1 no E .uHI~ hal ..
~~ lu ued In VK3.
• How do you makl your "V" In VI<? The
burNu••re \IlItt lng . lot of e-rds Ih.at e-n
bellll'>er VK3 Of UK3. Much ti me c.n be 100t
by lhe unpsld OSL m.n.gers Irylng 10 sort
ou t the pr~em. HOW m.ny 01 your \lK
card. ar••t PO Bo~ 88. MoIcow?

I lJndIClphlrll:lil teI.wI. Of hl~

gtypha lor the call1Lgn that might look

ll'.t on Inelenl~~I'makltllIlob
of the P«IoOIIlIOfI lng !hoUIIndlI d carOl .t
• II... much hardal' . So pIMH print cal~

ligna in clear. pndM lilt.. and 0'I'IIkI
IUfI you 0- 'fOAJI contact'. c:aJIlIIgn oar·
rect o Wlttl lIOITII of OUI' cunenl lIull!~..
Itartlng wtth phoneIH;ally 1I1mllar IeIt....
le-C-O·E· P-Vl, I' paytlO double c:hel:k.

I notice In tlll ll. lIng 01VHF contaetl by
lhe Colvmbl• • conlact wllh VK2PMN. I
don't _how lhal can be •• lhe P luUI ~ Is.
not... NOYIee opsr.tOf who• • • such, e-n­
not opsr.te 'bo¥I30 MHz. WII Ihll. typ.
ICIl IUlfl~ mlltakl that . Iao III blMng ..
11Ie1.cl by eatdI oomlng Into OUI' burHu?

110...... let ... "." har1I and now that
\IX III not the only country willl OSL pn»....,

Orlly 16"1\> Card I'at~

'" 1976, ....,h 1111 lOrn bwld wiele open ....t­
lually 24 hoIn. dIy, thad V-t I.., wltl'l.
e ll lmel'l albIC., QUId, worlling . 111Iound
the wOfIIl .t all hoIn 01 the day and nIgI'lt

and ._aglng eoo ........tacts PI" montl'!.
....., 01 u- -so OSL vi. the bur..l,l.

Checking the Iogf 101 that )'IIr. In '981 , I
wll .urprIMd.t t l'll bi.nk apot. Itlil in the
OSL...et urned column. It worl<td out II on ly
a ll5'1. re tum ot cardl.

T. klng the price of OSL cald. InlO ac­
count. that worllld out II I yearly loaI of
around US$2OO IOf l"Il)IHeIumed e-rdI.
fl l l :l'•• 10 ..y. my OSUng beeamI more
MIecli¥l, 10 1111 point thaI now I 0Sl only
OfI,..;eipl d • eard. lither eli..:! Of by tl'll..........,.

Are you III" you.rl aetUlllty IA"OI"t<lng • lI­
censed .mateur? Tha"H with wtIJeh any­
bo<Iy can buy amateur lran.c:eI-. O¥II"

here , with noQUIlItIOfl' ••ked. Is notlunny.
It II'oon 10 be.lopped (we hope!). With to­
day'. lar\lllllilof ce rigs Ible to operlte In
IhIi 2Il-M Hz band plu. In abundance of . 111·
C... tilling you how to ...... ...", the 0ICI8l' CB
MI' to 28 Mi'U, It would pay you to make
dcMllIlUfI tI'IIt you .re IndeId worlling •
I~ amll__ WI do. Ilkl ...... other
c:ounlrlell, ...... OUt' Pira t..

One cIIuiI: PIIT1PII HO""",,__ ,,,. ....

uI.. call d Aft CcQ<lldge VKlAC. m.r. ..
awIt 200 e-rdli In thli bur-.u lot' • person
e-lBng hlmNlf Bob Ind using thl. e-II.
Then cards wtll be gotng back to the
linder, II Bob w. , • pirate. There are
many oth... cards .t the bcreeu th.t are,
.Iao (lulll obvlou.ly. hom plrste oper.tors.

Another call In poInl happened I••t year
In VK3. OIIICl 0Sl e-rds ..... Ifri....ng .t
II'le I'lOmII d .n SI< lor conleet . wtlh him
mont'" .ltar I'll CIIId. As hili ""II wu 'til l
living . 1 till ClllbooI< IddtelIlI. you .........
".,..tand thll lhtlI WII uplIIIting'" QUltI.
biL .... her huIbIfld IIad • two-lIIt. eaII and
u- are much lI(lUQht .It.. by other
amat......... protIIIm$ ..... lIOI'Vfld by I.
. ulng .,.,. dIoIIMd husband·lI e-II to .n­
other 1Ic:en1ld .mateu. to luctlv.l.. .....
thl. par1lcular .ma'ilUr wu well known on
.Ir, .nybc(ly .11' ullng hili new reluulld
call would be ..s ll y detected,

Thl, cnanga 01 call In \II< I. IOCOIT\­

plished by • I lmp!I ploc:edu<lI. 'MlIn .n
amateur becOi'''. lIilan' key. hill call1lO'''
cannot be 1IUId lor I period at two
,..ara. 110 , II • lloarntlel at h'lI etoM
Iaml ty reqout•• the C1111ign, II will li t'" be
rs..r«l 01 rlillUld 10 tnem. It II'le ,amity
cloIe not. willh 10 kllP lhe c:aJ11IIgn, It il poe,­
, Ible 101 another .maleur to got! wrlttan
eonaent lrom thli ClOMlt " . tl... to 1111 Is.
ceased to t.kl up hili old call.lgn belore
lhe 'wo-year period .~p;res.

Thl. glvee you .nother problem wllh
a s u ng, ••, In the .bo'II calli, It II poulble
to h.a... two ow....... of thl lIIma call .lgn
only • lew monl'" .pal1,

so.. II t"" Iti llon you .ra worll ing IIYS 1'111
OTH I boumI. IOl' inatlflCl, . .....
him hi act tocIlior\ l/'lII'l tool< In • IIle
Callbool< to confi rm hi. nama and IocatOl
before lIII'ldIng 011 lhal 0Sl card. , rWI.·
et" Use . 1,,- C.llbooI< beeI... . tot oI tl'll
two- .00~t. e-lIl11gns hi...~
rliMUld 0¥Il" the list lew year, .

D1rK1 0 SU,.
Spe.klng ot direct OSUng, . Ithough

Australl. II call.cl "Th. l.uel<y COUntry,"
not III 01 UI .'- mllllOflsl,ee, You wlllllnll
the usual crou Metlon ot lhe popul.tlon
In<olvld In amateur radio, IfICluding lItu­
dent., panaIOI"lIre.~ oper. lors
living on an 1"""lId', panslon, young ........
r1IClI with till UIUIl mort~and reatlng
CftIIdfan, lie. All 01 «- peope laea the
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For HK stutlons, ...... tit u .... Ial
Pi0C>iICltn '"'*" IncJuduI the ulgnui report,
thll numb¥" 17.. l\ndlCIllng tna nUll Co­
tomblun I'idape.........~... a;ry c:eI&­
brul~ and tile aso MqI*lttal numb¥".
The _ will appty 10 tile ON QSOa, ___

Iy, RST, thll number 17., .nd thll aso..-.
The ¥XIl'1ng tor non-HK "allons wlll be:

tor 1III'OI1<Ing HK oooleul al.llona, live (!5}
point$, 1III'OI1<1ng non-HK slulklna wIlll:Il Ire

outalda thIit' own country. ItWUI ~ points.
Ind worI<lng stations of lIlulr own~
trice, ana (1) polrot.

For HK stutlon:$, 1III'OI1<1ng non-HK sta­
tions _ ""- (!il poInIs; Ind worklng attw
HK "'lkIna .... trnu~ pc;*tC. onJy. For
"" ..... ,toIo.tton01 dI"-'l 00\.rItfIuII COf>.
tactud on =-::II t.nd .. wei U1osoa wItIl
d1"-'l HI( dlsbk:taltl-= _ 1Q wort<ud

on =-::II bind, thll usuuI rnultlpllara will-The Iotal number 01 osoa multiplied by
Ihllotal 01oountfles oonlacted and thll dlf·
lwunI HK ZOMS oonluclllld In Ihi d1tfefent..,ncb wlll give lIlu dellnUe nurnI:llII'1, tile
11",1 ucoru.

The log unIfies sIlould Include Ill; lime In
IJTC, callslgn 01 slution woat<ud, AIPOI'l
D'-I. AIPOI'l .-"«1, mullipl"', and thll
point.~ 10 thll oso. Superate
log '-s aIlould be .-l kif -=to bend.

The rnuItIollars aIlould tit Indleal""
pMud only for trlt first aso on =-::II bund.
FInally, I ....,.,.t1huut...- tltltt-=twld
10 UKf'l -.y Indicating the IOUiI 0QInIa,
category, ,..,. end~ I , .... 01 opur­
Itor1In thll e- 01 rnultkll*1'lOr 1tII1on1
III UPPlIl:lll6el. pkas tIlu U1UaI oonl_ oe::t.
,.lIon. The ¥.ibmIaalons not IneIudIng ,
uurnanwy 1huuI will tit conatdarud only US--Sole conditions of enlry for partlclpa-
lion u,. 11\1I1each partlclpanl allould com­
munle.lu ""'Il h I I least len 1101 HK a lallons
on 'IOIce Of f1.... 151 HK a"tlons on ON IOf
ICQIIClIUI'lCll by Ille COnI"1 committee
und mulll submit wrltt"" pn:IOI 01 I 1Ol'l 01
lilly (5lll asos. lun (lQ 01 lham wilto HK
stUlklna on vaice or ""- (5j on ON 10quality
for .ny prize. SIloukI tna _1..1. wlaIllO
wortc In tile mb-ud calugoay, hi will Mud 10
OOOluet oni't live (5j -..olea end live (5j ON
HK stU110nL 0r08 oootad pc- bend wllto
tna _ IIUIIon ill lCCIPIubIu; croa­
bend or emu. modi 0S0t _ no! ....14

VIolalion of tIlu _t....4'Idio Inl_
llonal U1 ....1.. CQO.Intry'a rugulallor'lt Of
lIlu 0001..1 ",.Iea, !hi Iuek 01 ,,",lea, 10­

callao:l "pIlantorn QSOa,~ IJe.aal"<oU dupll­
e.11ona In Ill; 101,1 numbuf of asOa-ull
will be ...._ for d1sqlHllilteuUon by I....

COlUM8IA

"'uetl Ilua t-l WI1u.n ubOut Or. aw.n
Ganlott.. fl~ end oonluda from~
001_ flu ell 1111. _ woo.ild 10~I
the fat lIlat only 2 Souttl .... I ...

abIu 10 mal<; It. The nice tiling IIbout II ill
!hilt botIl of ttwn _ Cl ~l It' Our con­
gnllMllons go 10~ CE2AHD and lit
nado CE3Cl<E, w!w) .... Inad on Itle om­
d11llst 01 conlucl1..

COLOMBIA
~1La~Slnl'w V. HI'.3EQ)
PO eo. 81!1937_.
c-.
COLOMIIlAN INOEPENOEHCE CQlrfTEST

The Colorftian Rado .......1_ 1"*11'_
~ loonilId In 1m, wi. ......... thll
ex> 19801 Cont.. n.annIng ITom Sulun:lay,
JI*t 21, II 00)) GMT lilt SI.nday, Juty 22, II

..,.""'-
The ColombIan hidape ON and

VoloI Conlcst will Include thll e.legory:
alngle operIitortslngil band, voice only, ON
only, 01 miJed; B calugoay. single operllorl
mulll.o.nd, either voice 01 CNJ only 01
m1.ud; C e.lugoay. muitklpuf.lOl but wllh
.ingle slallon, muill-bund voice, ON only,
or miJed opu'al!on; and thll 0 calegory:
~IOI, mutII-IransmIn., mulll­
bind, ultIle" \OOlce 01 ON only 01 mIx«1
n.. ill utso .... g'1 bu..d f;l.lugoay tor

oc-al<n using I. MHz ayaIoost~opur.
ullng 011 7 MHz, UIC. The buI'da of operIillon

will tit 1.8, 3.5, 7, 14, 21, arod 28 "'Hz. The
cona_ Clil will be, kif voice, "'CO HK CON­
TEST,~ IIod kif ON, "'CO HK TEST.~

The aso illId'W'oge for non-HK stations
kif' vaice will tit .....,4JC*d of the 10gnaI re­
port followed by ItWUI ~ 6gils sturting
ITom 001 . For ON, thllNcIlangI la tna RST
AIPOI'l plus lllree 131 dlglta bIglnnlng wllto
001 as In thll \OOlce modality.

I _
r-" --

DKWf8, and 0K6HH, who_'-~
.... Man:Il, and alao l.Ioyd end lfIs CoMn
of world fame, w!w) II trlt lime thla is being
wrlttun we stin un;oyIng loOIl_ end OXlng
on Juan~ Islllnd. ThIry 'lao wlailed
Eul. lal, nd tor .t:uJt 2 week. and .....-e
abIu 10 malte over 6,000 oonlllCIs duti"'ll
IhIIlr sluy on Ill; lsiund of thl myslerbJs
MoIleIs. we Ire sure lIlIil Illuy will alwuys
'.'blibei their vlsillo CE land.

wloCl: ",wAllO

RucIio Ckm de ChI.. conaino.$ 10 lasuI
Ita W4(;E. ...~ 10 .. IIIma w!w) --.d pnxil
01 cont.:ts wllto -=to of the 10 a....
~ More delulla and InIOf'mation can tit
obIU1inld by wrlllng dlrec:lly to: ......,.
"'unuger, RadIo Club de Chile, CUIIiI
13630, Samiugo de 011...

. 'Y1CC

RECIPROCAl LICENSING

DurIng 0Uf 8UmmIf monIlia espuelully,
many IIIma from vurious parts of Ihi """JrId
vlsil 0il"1nd mal<u uM 01 0Uf "ldproc;alll­
cense ao->_'."a. In fact. ChI!; Ilus offl­
clal UQl_lbots wllto tna following~
h'Ius: AlgenIIne, Braztt. c.nIdu.~
Eown, IaraII, l"ln,ogUIy, Ind thll USA.
Nonoffld.ai W~ good _tmanI "­
cillo t.M lIi'*110 I\IIrna ITom the F...aI
Rapubllc cI a-n.rw, England, Panuma.
$p;in, Ind '*'*"-

0lllI1s known for ~ -'UIng IKlllliaotduro
Ing 01#""'" ......otn.1nd kif Ita trouII fttiI't.
lAg lUIng _ on lIa matrt Iakea and

~ aoutIl 01 Sunllugo.
During thll pul _ MUon, _ un­

)oted the wlails. among 0lheI'1, of OK28l,

CHILE
htrkfo Fumunduz H. CE3GN

PO Boa" "'Ttl,s.._-
WORt.D"S HtGHEST 2M REPUnR

For"- 01 .,au w!w) IUIId 01# urtielot In
the"..., 19lD, lasuI 01 13, II may tit olin­
.... 10 I<nl:Ja 11'* the 2..,.,...~t. In­

stalled on trlt lop 01 El Ptomo mountain II
5,500 rn;l., Iu¥uI woRld pc-.

f«::tly for 1Ibout. "oilh. Wltq thll UintUnnII

broI<e down due> 10 trlt "-"y-.. wIrda.

tl&i<Wtt II I It , "" ~I. sYSlem con­
linued 10 111I'OI1< (.,ttoougIlthe signel _ s IJ:.

t"""""Y IowI duI1ng all Ihi winl. MUon,

and lIlu flIPNl••nd lIOlur panels suffered

~-,.
last sunwner, I group of llama cl imbed

again 10 Ill; !Of) and rupairud tile .nlennl
<lafm,ge, rupluclng lhl old unlennu wllh I
~ IlgIlI and flNlbII whip wIlll:Il _ Ilope
""'ill -"""* thll coming wlnt",,"

Ely the _t, _ woo.ild like 10 "- ITom
ott.- IIIma~ thll work!, lull: 10 know II

0Uf~* ill Milllllu IlIgt l

Gr1:lo.$. ItoIa lwanl Is ......lable to all rdo
__ as. 1*"••" ..... '...,cllion.

e.ctI AFIAl. country IIod -=to PPC,..".
_ ~ 1 point, onJy 0fI0I, no ~_
wtIIctI bind, lao aut oso.

Bu.$I\e A.." T---r 0S0a oom­
p6utlng 50 points, Irwohlng ulluuat .a dlf·......_-

£I1dol__ln_Two _idoI,.••ots. 25

poInta -=to, until 100 points; fn)m 100

poInla 10 150 poIn" 5 .idoI_I••" 10
poInta -=dI: h'om 150 points on, ....
rI'*'lts II Unt~ted quanlilt,.1 will.

HotIM RoI/-Tl'IoM fNChlng 200
poInla.

No OSLa needed. Send II" (GCRlln suI.
fix ulpt\l.betle.1on:loar showing lUll del.lIs
of OSL ....mud .nd certilled bt u I'UCOQ­

nIlud ..' ..I_....ldlo society. Fee 'or lhl
bIsic u"",un:l I. 5 lACs KCOmpliny!ng up­
pllcanl'a OSL card willi CQmplete QTH In­
formallon. For _."I...t$, -.:l SAE
and 1 IRe. Addrwn PPC Curtilleltu lqn­
coer, PO eo.. "73, 20001 Rio de J.nIlro
RJ, er.dl.

..... '.,.... , probla<n: The QOIS1 01 0Sl ewdI
e..-. tit • netic ... drain on mng.
rm.no.a. hld 10 this the '"'act.... 01 .....
.- oc-alcn w!w) .-rod _prtld

gniI~ IiImeII with no Nh,rn paM""
Indo..., IIod~ • e.rd btd< thll_
..." wtIIctI ","*It~ often, IIod _
c:.I tit In .11........ as 10 MIll 10 do. It 11II.
t. 10 Euoqle IiImeII ill AS.85 pIua e.rd Ifld

.' 7.,.. It worb OUI II~ US1I.oo
pw 1Ilt.,1nd It ill net II'IlldI d pc- ..0
Ing It by tu1_n\Ilt 0r08 ...... 1hed ""- 01
tt-1IiI1...

Do I PlY 11S$5 00 out 01 my own pockel
Jusllo oonflnn oonlacts wllto • oounlry Itoey
"-"e pn:AMobly 1III'OI1<ed many II~ before?
Do 11",IUd tfItId thll e.n:I bIcl< by Ihi bur·
..u, knowing II ITIighl lue lwo yell'" 10
I-=h lhem or lhelltoey may _ lllM Itoeir
canlif rI"'Y _ net. ".,ibei 01 thIit' Ioe-.J
~ The NIUfl 01 the lett. coukI tit
_ _ I _l-.s saying !hilt the

Vl'(,s _Iowy CJSl.aL
WhIle IhIa ill not the full S!Qf)' 01 0Sl

PlotMme, I~ It will~ eqNIn 11III11
ill net .. 01# I...., IIod !hilt -'*'-__ II
t.uIt __ trying 10 '.Ioed'\' thll -"....11on
.. quIddy .. , tk

The .... ill up 10 )IOU.

BRAZIL
CIrlo$ w._ ca,..r,o py,ce
Ru10 Afomo ".,.. 49, Apt. 10J
mlORIo.~RJ.....
"'"' ..... .wo._ PY'2A.OI
Gntlo d1 cw d1 s.o P..­
e.t<. PoIt" Is,oge
01000 s.o Paulo. SP.....

.... PuIlIIc R1IIliOnS Chairmatl kif Grupo
CWSP. I would Ilk. 10 Il'If'IllU'lCe t'Ml

' wenls.
OurcwsP "'ward is tor 'II .......1....,. who

1\1I.... 1III'OI1<ed II.... rr.,Ws of our group
(ON only) wllh nlill oonlacls ,II. Clclotolt
15, 1976. Submil , lis l certified by .n oIflcle.l
radio club, wlth suffiJ9S in ,Ipl\abetbl
oroer, date, band, and report. {SWI..a_
rulea.J 00 not -.:l canis. Fee, 10 lACs. For.idoi_,.ot. fOr-. tor -=h len PY2a up

through I!lQ, -.:l ana IFIC end an SAE.
CWSP ...,1tMn .,. PV10G and PY2a

AC. AQi. AOl. AES. APE. ARX. ASl. "'n.
BTR, BWO. BZD, CAR" CJW. eMS, CPU,
czx. oa>.DHP, OML [lAP, Oy. EGM. EM'"
FEO, FT, FWFt, FWT, GCW, GPA, IAP,ICH,
IEJ, IN, OE, RAN. fN'O, SI, SP.... Sl.6, SV.
SZA, TO. TR, mo,1UO, UZ'I, WG, WI\ Ind,.

The 8rNIt ON "'ward (8ACW) 1$ I.....
by us tor ,ny radIO-amal<lUl" sl,llot\$ 111I'OI1<.
Ing 'Ileul 15dlfferenl Brazlli,n al.l...nd
terrilories from Brazil, wfIIcIt .ratloos .1­
rNdy h.... ...~.II (I ...do"slO',.,'" fat
,,,. CWSP A_td.

BRAlJIIAN PPC MEMB£fIS
ANO COUH11lI£S ltWAllO

.... , --="" Cll tt>.1ion~ PPC'1I
20lll ,...~1'" 10 MardI, 1llll5t. thlI
oloMI BraziIIM ON gn:ItCl "- lull: __
noo.n::«l trlt PPCMC ...-.:1 PN modi
ontyt. ... I 1fttIuI1 10 fa:tlo __ of all

P'rt8 end 10 "- w!w) g;.,. 1l'l8ir bMI to­
...aa ON de 1 ,",••ot. The PPCt.IC
Awanl ....."blo_ "I 00IJIlI11ea lAf'lAL. lIat)
and PPC I'.'.a. 0S0s mual ,.....~
madlton and Itt. JInUIIY 1, 1980.

Isst.-l by thll Brlzlliln P\Qpau c.rtoc;a
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OK. ThIs Ie In lXI.lUCIlon with 0. lnt_
um.l o.y 01 Woii"~ MardI 8, cl' t .led
In OK In" to: : 111l$l oountrIeie.

TlIII Merdi 01 "-,.,.. RedIo ..
ueIIy i ' Ig .Ied .. AR) twlngI 0. MOl)' 01
ItlU fIrwt YloplfUlOf In CzJIchclUIoo.... She
.. "-"'Me I.." ....... from Tule In Mew·
i'rie, end cUIng 0. period 1m 10 1831 ,
atlU worked under lhe celtalgn OK2AJ. The
II.-l McwUYIan hams, 0K2AG end OK2AC.
InlliSled her Into arTIlIleur radio.

Oaugl'lter 01 the dl•.etor 01 • Iocel power
plant. aha sa aucc..elul at the exam In
1831 end oII.-.:l. OOIQl_ 01 roNiIi by
rllU ",_lliInt 01 0. nemlneUon ..... ime.
aIOnfMinletly 01 P ..,T}. 01'. Burda. In 1m.
her celleign .. ctanged 10 ()l(1VL Her
UQUIpmelil: .. 001,'1- Ul«l on w.dl 1&
li31i1, dI.WIng rllU ~ ome-UOR. She
~In'd......, In 1W1, In Ziooonk:ao

TlIII~ "-1wur'1 "'n ~ lor Ftib­
ruery, 1984. DrIngU fT1tQ .- OOIWbillng
YL opel"Ulore. In feet, since 0. .... 011983,
Jozlne bI1ouIO"'U ()l(lFOl hue~ Ihe

presldenl 01 IllS Cenlral Radio Club. Her
hUfband end thelr two c:hlldren ere .Ieo iCo

IIwl hams. They I..... In Prlbram. Let me ......
eerwl belli wl"- 01 peec:e end "-llPI....
10 ell YL opt from OK IWw:L _ '-
grown from one Ylln 1929 10 150 to-

""

DOMINICAN REPUBLIC
"'. F. mmJ Pi_r., HI8IrlFP

1'0"21"--Dontilolcen~

THE TWINS AGAIN

Rdo ClLClI:lomW*:eno hue "* lIIw:1ed
• '- dir.eting l;o:lwd ~ -I by e.e.
OIII'ungin HIllCQ, lwln broil.. 01 ErneiIIo
HI8CW l!ormIf FICO prelIic."t in 1971).
They ere the UCWlU 01 Roberto OIII'eengiea

Hl6RD who W.I hlmaell p'ealdenlln 1m ,
The grNI work done by lhe 1...lne In 1976

helping IllUir ISlIler, end lhen In 1m during
en-to', prwiclaoo;:). ........ ua ent~~.
• $I : i IIUI purtormeroce In 1984.

The~. 01 0. twina, 'tII'lUn em.­
one 01 u.... om. ill 0. pr ' lero;:W. Ie

lhel ReO <-"y'" two pr i IerU In one,
ehenng 0. ororl< end h POlO 0. dub"
Its " ••m_c:otlIUnltt prego i i '"

MfOtlU who doMR1 m- u.... .... will
find II dIffIc:uII 10 fell one from 0.
otIw-end'" you can bt lalklng 10 ItlU
.....ong one, who', not lhe p'ealdenl , 10 deal
with aome elrJ:I trJ:Ijw:l. blrt It doetn'l mul·

ter , •• l lnce .UIler ""'II do. N-'heIeea, II
you ...ant to mel<e sure, JuallllI up hie shiM
end you'l lind on Ceeef'. abdoo'a1 u _
lhel EmMto doIIenl n..e.

TlIII twine .... p"p'~. In Ou•• lieMt Iwn
t.-o,end'tll'lUnlheyUlaYUW8ylTomrarSo
~ 11'1 JuIt m.. to Iheir proI-.
.... -" • erdIlle::1__+_1 -.Nc:ft

ig"" leQe u.... 10 otIw cIllee.............
Jual • In li1e-71 0. 011I'11 ~In '

d1r.et1ng~ .. ,1:,+', l...-n wortdng
plan thel ......merkebIe, • •epley .. now
..pected, wttl'l lhe help 01 lhe other
me"m. 01 lhe bclUrd end 01 ell lhe
rrei..ehlp In RedIo Club OomInk:ano,
Inc:.-o. tn:JUl p'..11gIoue ItlUlitutlon 01
00mI~ AIpIA)lIc: hem redlo.

0ll'Ier t.:.d " .. i Eduerdo "-'
HlBEJH.~ Ch li. e..theIlN
IIB:x:8, ew:rMify, Tony I.ae IllBaAL

b'-..r. " WIIIdo Pone IIIB\'''''C,~

CZECHOSLOVAKJA
RtK10II ~"IM, ()I(3/(FO ARC
/(omenu.eho 1477

sss 01 TopIII"cuny
Cz«:fla.lawkl.

",IrfMJayJf»Chim OKJWI

"""',n
14100 PriM ~ So ;H t/(H

Cl~' e,tJa

Rd:I .mUlwn ..... .. 01 JuI)'. _

IIcW 110 worlI. 1..8 end 10.1 MHz. On 1..8
MHl_lhDee ~"'Ior15 W Inpul .....·
Imum. 1eomel_ Ie llloldid by ..",. CW
on 1..81-1.110 Ml-U, unci ON unci sse on
UlO-1 .Q5 Mti:. On 10.1 101Hz are arTIlIleura
IIc:enNd to work ON.nd RTTY, with Rm
on the lsat 10 101Hz at the banel. .... at
Jenuery. 1985. 18.1 end 2•.g 101Hz ""'II open.

Joumil Funk.",.,.. (number 1I11l831
brought Informsllon ebouI lhe USSR. In 33
~ clrJ:I tlUlo. _ half u mi llion

~ .. Inl... In .. _t... IIClMly.
with 2150 cha'npiorlU 1IClr.e on Intemel
USSR ClSOIend 51! dwo, ipIor• .:1"'- on ....__asoo.

NI6TCIar fI/1ll83~I "'PO'led lWUII.
01 0. 1m SNEAA OOIi'98!itlon In lI'It
USSR lSHERA c:onlrlbut.. 10 eclM'rIiflc:
pe";:epliont 01 polar r..:tlencw end IllUir In­

11_ on UHF.) The wlnner ...sa UA3MBJ
...Ith 1718 poInll; aecond ..81 UR2RaT ...Ith
1818 points; UR2RIW hecI 1239 polnll. TlIII
tlUUl club ,letlon .... UK9CAM ""'Ih 3Il6
point.. end one SWl.., UA3-U2-1Q8, hecI

"' .....e..,. ,.... UI .... one world .ecord In
lI'It 1GGHl boInclle rllU em01 Nk:ole lISNY,
PwmIgiIe, ~. 1M!: ,.... In Jut)' . Nk:ole
_ In 0.e.uce lEA8I end.. ie-ctlUd •

celleIgn lISNYiEA8. In IoeUliO" XVIo4c, by
etellon I\WElCUITt. SIc:lIy, In Ico;eUon
GYlWc:, u d.lence 01 11121 kl~"" for.
workI l«:ood In ItlU lo-GHz bend. Nicole ..
pastlld I'll, conlect wlth $letlon IINlKI
lTV of that Nme locution. On the....,... day.
thr.. hourlI laler .1 li12 LlTC, Nicol. a ....·
rnounllld .....1 workI~ by oontllCllng
al.llon Plcrlro IIVUIIEf on USlIca Ialend
VOOlh 01 Slcllyl. 10c.lIon GV2llb, u dlUlMloe

0I1ll53 klIometert..
__ ••j...,.;;.,.... , '- EuojiJn i

record on 1298 'AHI: with hie contecl: with
_Ion I5TlISe. Oper.to s.w.ton ..
wo1Ied In aoutI'i Itely UlloeUllon 1Z.41h. The
clIetence _ 1"'. kllorn.t.... *,lng rllU
old e..~ recorll 011577 k11oml1t.... bit­
~ DK2IlFI'W end G3AUS on OClober
30, llll12.

Tllenke lew Informellon end lell.1 hom
W2HAE, W.NBZ, end W....HWH, but I cun­
not ...-..:l bao::Il. '-It__1em -r ORL

_ RK, OlUll.FO

OWOCH,'"
Tiedllb..ly. Ihe rnonItI 01 w.retIle c»

OOCUCI 10 ttlU S(:lM!* 01 Yl~ In

NIcoe r-~ O!*.lIng NgUIerty on ell

bendI " modIIe. " Ie u grMt~0»
Ulrudor." emong hie QlllIUl~ _
.. HI' __• , c:oup. 01 entenna ......
~ 0I-.Nc:ft Ie .-noII!tyOOllbol"", poww"

..... il.. ,TV~"otIwgecIgfts.

.... Let_ projtc:I Ie. ROboI 400 00IW61W"

"" SSlV.
HI' Ie ltoe only .1.11on In Cyprw opel"Ul·

Ing now on Rm end SSTV. NIcoe ...i.cl

the pr..ldenl of lhe UmuaoI CAflS group
end Ie one of lhe meln helperl In Nnnlng

lhe UmuaoI club llellon; he e1wav- II
prompt 10 help Iellow emut.....

GlI.fkl»~ 5lWMM (lI.~
A '- LHF ~... boI9'd by

CARS encIlOOIIll wlll bt opel"ullen'" AI 0.
1I'IOl1Wil: II Ie being -.d by 0.~
l«;f..... mw.-ger. 58UH, -.d 1I'lW'l' suit­

"* -'I' ifill bt toww1
~....... nlld In lI'It CO WI'X

Corle_ by lou" etallors 56tMF. S84ES,
~. and MWEP.

OM AndI.. 5&lLP opel"aled~ on
8Om,.nd he cl.m. 11Iw.1 .... hat broken I....
conIlnenlUl record on Ihl, band. OM Mar·
cot 5&lEP opel".11Id on lllllm only ...lth
IJOOlllWUll. elM). 5&lES (the NIooiIlt. En­

glltll SChool dub lIIallonl opel"eled nUI~

operelOrlmutll-bllnd undiIr lI'It gYo:Ieioce 01
Dr.1.Mry Dey 5fWlD.

DurIng o.laet c:oup. 01 'iDIll..0. leg.

.... 5IM Oxer. operaIUd on .. Ihe HF
bends. 51MEP.cUIng Ihe mornlnge. ..on
160m. On 80m, 5IWlP. ~BUAO. end 5IMJE
__ IIhDwtng UCI rnoeJ. ftWOinge. and en

4(lm, !l84JE ... ,"",",lAg wtll'l , '- dell.
loop 11"I__ wtlh lhe~ 01 Roberto

I2VRN '"'" tlrongo!l$l Ilgnel on Ihl, band
lrom EuropoJ. Also. _,I~_e opel"'
,ling on 20m, 15m. and 1(1m. On ltoe lOrn
FM mode, ... opw-.tore _. 51MMD•

5IWlP. 5lWMF. end 5IMJE.
8IIing e..,. small ClUlII)' wlth e n.ndIUI

01 emalwn S(:lr.e en Ihe bMde. II Ie cIffl.
CUll to fInCI_1or pOl'c;ellon, eoI em g0-

Ing: 10 deeulbl 1ntW'e.l inQ emal....
en o.lelend. Ie • short port'M 01OM
Nll:m Hedtlmlhle 584CV. who Ie IIllIO u
NrIgllboi end u..,. good tn.nd 01 mI...

NIcoe 001 hie lid<eI: In 11178; he I' an en­
gl_ ""'Ih, broerlclMlng IIUlIon, special­
IVng In .nl.,.,. ~lrlJClIon .nd .ectlon.

58fCV llt*Ip _ em- wort.
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On Marl;h 10, 1984. lhe eypn. Ameteur
Rdo SocIety fCARS) held Ite annual gull­... _Ing". '- eenuaI .....iI,~It.
.. II W TOIl» n. bi MWAP.
PI 1»1t; AtIe Kepo 5B4JE. a.-eI
s.:r.tery, end ...... IFiI l)1rioM 5IWCF.
Genw'lIII T_. III ..., _ ThMoe

Ac: :.lQIldee 58tCR, 0w'lft0tcIfI:lI o.m.
IrIou 564El, SOIoe MIIUedou 5B4JlC. M
dr-. hoP W 583AC. GIor~ ~1iU
S&«)Y ~ ... &.III» "'lOU 5B4AH
lf~ Nil;oI; H.lIlmIll.. 584CV
(l.lrnNtoI), ........ QwleIoIorou 5B4JR
~ ErricoI; lanIll10 5&GJ~

CYPRUS
""" ItapciorOdee 5lUJE
PO "J1'23........,
"-

lCRA Eueut.... Coii'i~lt.. and theIr_
dtlon wlll nol tit~ 10 llPJ*I.
~ I/'IOuld tit .....Ied try ~I 30.

1'"n- iW i ell efl. Doecw"tow 30.
11l&4, wlll nol tit~ buI wlll tit
lIldJ ...-:l • eNd! IogIa. TlIII _n.
rl.-t tit~ 10: lCAA COnI..I..
~ and . ....roe OepeI1ment. PO 80It
5&4. BogoIa, ColombIa, South Ameflca.





Ilem AMcI I~ Frtll*; e..tloUlo
Hl8FCN. OFT'dO e.tHIo HIllOCB, ..-.d
M,.ton V-ou HI8KW.

1rrlIT-.dI.1.~ _ lor lhe eontel" of

"" ~ie RMlor-,1on " "" RadIo
CI\Ib DomIl'IlUno Ann NUY. 0'1" will
bt g'- In lhe _IuIUf well n Inlor·
""-lion on ON el••_ .,..;1 equlpmenl op.
"'''1On p,,;x:«!ur.. lOf~ t..rn.rdo oper...-

The twI,. .,..;11"- b!Mrd would II... 10 M'I
up ~ .m..- lor Itw dub. Ofganlze •
wo1l lKllnIOI)', .00, of lXlUfM, ... MIll­
• .,.Isted lradillon, OlQ'lllze Itw IIC'P ....

OXpmllIore 10 s.on.~ In zone Hl2.
Mlk:h Ill- rIM 10 I'ueh KlIvIIy..._....

' ..... lo ow ...... for .. "" ...·
.. 6nd not" on "" 7:J ln16"W!k;wI6l .-l­

lion. I hMo6 ...._ «I u.m PtiIOl"", lr)­
Ing 10hltp u.m out

Soon I hopt 10 hMo6 ... 1nl_lIng (d.

umn 6boul 1"- Import"" I ......,. HI
0SL6 _ eIIher not gelling on II..... or

lull don' gtII .....I.1Il

FEDERAL REPUBUC
OF GERMANY

'"'" J. SeNJIr DJB8T
~'74
D SXIO F,.,.fud ,.,
Ff/dItrII1ttIpubIk: 01 a.m.n,
~" ar,w DJ3NW
"",-*,mp f4=---F'-'I Republic 01a.m..ny

OCWAIN Ol

In April, 1\183, 11'16 ""l\6OIng booJfd of 1"­
~... Century WI...... "'6Ol:IallOn
lClCWAl elected Jean WOlff LX1JW 10 bt.

fI'OM"b.. of "" Hall of 1'_ -'-" '" Itw
fourth OONA II.'illM n "" 11m EtJro.
~ 10 bt uw... 1'IOllOl«l. CJnao Ilu 10 con­
.... Ihat only one "-"iCal OUI of lD,OOO
ocw....... chi , 1* .,.... For "" GM'.
,.,.... d'IapW and all Iht r.-o ..-I-S In

Eufgpe,. • '*'Y good .. :: II

Togatt-. wiItI oorc. SOWP, " ""
p1Ol'iOllng N' '!al1on, "1'oefdlii...." ~
at~ ..V.-lSodMY lor Prtn'O
lion of an .........1_-RadIo ............
m........ a a1...:I at the -.." RIdo 1983"
(IargRl nallonral _1_.qdIo lair) In
I'r\edf k:hahal~ Sf Many ¥lailor1i
.rlOW'8d gflllllllnl_1 In our tl.,..;l and did
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~•• lot of ayebaII aso.. Salurdt:y nlgIlt.
ow _ Ing !OOI< pial» In "" adn*Ql,.
lion building. we met *QaIn a -....k Ialel',
J.- 24, li1ll3, In WaldrllCh, In 1"- ar.. of
TrIaf, .nd on Sun;lay _ had an enjoyabla

!rIO 10~ including.~
IOUI, L.X1JW being our lour gUIda.

Alter the ,lgtllaMIng, ... dr.nk • bIl 01
cllampagna wllh L.X1JW In hi. OTH-.bout
100 people _e parllelpellng In Ihlt
"_11- party. We _e -r Inl_ led In

"" tl.llon IqUlpoTlant and admired the 21
ant--. Alter having • tIlotI lunch n
alt. a ¥IeII IOa wine ClOllP. .. ItIC*. • bIIlIIu­
1I1ut Inp on a *,-'_'aIp on "" MoNt..
""'" *"'llII1anI _""" eondtlloflll. W. re­
I""" to Wakhch 6nd~ "" .... ..IIl
with~Ing OOf _ UIIoflII.

0.... l1o*Is from !he USA --= crw-.
W4SV8 with hil XYl~ BIN KDIZY wIlh
..... XYl trom Chaipt... 107. o.ne MEJ'T,
with hIS XYL AAh, arc! K50PT from o.p.
I. 'J1.W~ ~ed 10 1"- Garman
d\Ipl•• nice plaqua lrom CI\apt... 107.
Alt•• IlgtllMlling lour 10 Tr\ar tl'Ia nexl
~, .. leturnad 10 our tIofnN,

On Sep!emIIef 6, li1ll3, about 25 iIITIlt­

latn arc! lhelr XYLe met al 1"- aTH 01
0lJAC. LX1JW wu honored 10 raoel ... a
pIaQlMi lrom WSKL, ~1dlInI of
OONA. The --.t w.. ,_dad 11'1' 1"­
brfwk" " tlallon, "OaulM:hlandf.....~
L.t. _did OSYloa Nat..... ..,.. ..

lC*It Iht whoIa~

"""" the WlIII. 10 tl'Ia OCWA boafd In !he
USA. looII~ ot.3folE _ rwIac;;Ied ..
cIncIor. Out of 15 clt ac lOl.. "- _ WlIIIed

Into !he "th poefIlon. The WlIII. In !he Gar·
,.,.... chapI... alea IIniahed. The Ilf'ft\OW
rnwwgIng boafd _ oonflrrned. The Gar·
man chapI. now SIaf1sltl ..... '",,--.

JO.CM MOON BOUNCE (EME)

On J.- 13. 19&1, jUlI 20 yatlfS ago, •
group of Iidlo amalauB around HEl9Al3
happelllId 10 do lhe -r li..11O<m 1"""1·
I""ie OSO with KP4. The 10lJ0.1ooI pa'.
boIie raIIaclor, galn al1'Gcm, SO dB. which
_ uMd 11'1' KP48PZ, hld led 10 INs lP8l>

lliIeuW .. : : I I S The group (Ot..iGlJ,
0l3NQ, OJ4A.U, DJ3ENl u1illall ~onIy'" 500

Wallti 11• • !1m llttl, n an f'lI wiItIlubal (1
d8I. n.1IlgrWl: vain. 10 15 dB~
noIaa rat io. For !he group tNlI --'Y _ •
grIIlIII ....

One ,-- lat., on JuI)' 3. 1_ 0J4A.U
with ..... eo sis""' . group antenna, f'lI~

with ECIlllf1d4CX250 PA-_e...... of

tiI<dw"Illng 56ll ftI)Ol'IS 'I\a "" moon with
KP48PZ. Alao l he 11...1 SS8 QSOa
_. wor1Ied. Suetl well-l<nown call...

Ol3YeA "'" 22 element )'101" particlpeled
In Iltl. KlIon.

On Juty 24, 1. KP4BPZ w.. worUd
again In ON .00 SS811'1' 01.. "'Ilore 0LeICI
and OL1El ....... the~ _ .....
u..ty IImpIe alao-a ••1. ,•• group, fll

InpuC with 41e8 n -orr; 200 Wallti 11.

Sorre,...,. hMo6 r Id _ ." with
ben. fie h•• lGaAsFET} it hat btOOi ...
quite a lot ..... WOfklng EME.. 1.1uIIy
on 432 MHz. Nowada,.. almoal 20 r.-o
..-I-S In Ol .. KIM in tNlI mode. In

li1ll3, "" opporlunlly ellisled tor .1fTlOpt

-rbOOY 10 wo1l ¥la rnoonbounca.

Radio ..Ironomy was "bom~ back In
1933, on AprIl 'n, WorI<lng wllh IM_
l ionel ,""10 comrnunlcellona, Karl Jansky
(1ilOS-19501 lounct a dlelurblf"ll not.. re­
ceI'Ied 11'1' 1"- ...perlmenlal snlenna. Jan­
aky can. 10 1"- concIUlIion Ihill Ihla noIM
cama from~ The radio eml..IOE" of
OU" Miley Wr1 ayet.-n _ .... _«I. WI

".'101, of ......,.. the IJf88IdanI of AMSAT.
USA, W31M1, n I<8HUH pulln10 0I*'l1on
an antanna of "" Gr_,.'" AallIo T..
scope on 432.MHz EMf. Alt. a stlOfI actio
laat. "" 11m tlallon _ .--'led on M-r
13. Ulll3-0JlKlI.. 1n CW with a 56ll "'PO'1 at
1910 UTe. ThIs _ 1* ed 11'1' DI'7VX at
11l!1O UTC, '*' with 56ll on botI'I .....

For Europa Itla moon now set, arc! ""
Mxl OSO In OlltlC*. plsea on Mar 14. Jan
DUIKA Ii1tCNIf"'Iled 57 In sse wllh K8HUH

" 1202 UTC. Thsn lhe 0S0l 1nc:.reued "p­
Idly. 12-40-0J8Ql 55lIIS79 In CW, 1300­
OFgcy 4$'«9, 1334-0F3AU 5081579,
1344-01""5 seee In sse, 1347-OJ5V1
~7, 13i56-0L6NM 556S, 1506-OC8AH
«144, lll63-o..t6Me!i6Q'558 in ON, 1868­
OF7K8~ (hIa ....,. IIBI EME QSQ,
1Q'20-OL1BP U"j3 In SS8, 2017-OJ7YP
Rl)R,l On M-r 1S, 0PIlCY SIaf1ed at 1330

with '18'568. Dl6t'AJ a11432 with •••.
6nd DUIKA msdl an sse d""IOI_IIat ion
lor 'I'lsIIors -' K8HUH atOUnd 145Q. T'-',
1&l&-OMAl~~1n0N. 171o-OK1PZ
••••. 1723-0l2CJ ••••• 2037­
DK3VC 33lilI4lfl, 21Ofl-OF3EE 5IlllI41fl, 6nd
lor !he IMI OL tlallon, 0JII8V Z8FIl),

In Itols IlaI _ M111-known calls ....
m1ea1ng, but on the ottler sJde, __

!elQ wort<ed thall Ilrsl EME ClSO with
relall¥*y -'iTlplac ~Ipmanl . OF3EE: only 4
anI....... and 250 Wella, OJ7UP: a 21..18­
men! Tonna and .wo Wall. 11, and J AlCC: 4
ani....... and only 40 W.lIa.

II _ 'UlIgaaled lhal 1"- Informallon
sbouIlhaN~ 432 EME I. _

,.....""" only 11'1' "-IdlIn. OIhe"...... Wf·
lalNy I'ueh fl'Ior1i KlMty woukl hMo6laken
placa. n. ~1On aqulrmant 01 K8HUH, a
rNfTU of Iht ~ lIer1. Ol '_ with a caamaI.
of 43 ,.,...,.. .00 a wlcletlMll CfOIa clIpole

~ MHZ) In ""~ of the "*"of.
_ uMd for ""...... The Iocua Ie

........ted 16m away In;m "" mirrof 1taaII.
Also. the l!li1).Wall Ilanslllortzed fA ancl
1"- GaAaFET prMmPlilier ar. ina"lled
hare; ~ __ controlled 11'1' dltl"*"
Nt.. such .. MM432128. lC451. 1C72O, or
Drake ....8. TI1eII own lICI'loM "-d bean

hell'" !le.

In tha """1*10:1 01 Ma y 13 10 18, li1ll3,
132 dill....... 'lallona _. worUd In 250
aso.. One II..... AITlca, 6 Ii"... ""''' 67
ll..... Europa, ~ Ilmaa Norlh """-k:a. 1
lima SOUIh A.tnar1ea, and 3 Ilmaa ae-.la.
e i .., "" 'WAC 432 MHz' c:ouICI bt
wo1lect CUIng~ 35 hoIn.

0.""" fIlTTY
WarVI AaaI_ OFN In RTTY Ior__

ctaye In June, llil83. Of' Kea 0HfNA. re­

ported; ...,.... Fyr ,...,..... ""'" II lit\I'
aIed In Itla BaIlie SaIl bioi...., 5 , .. , n
lha A.IanllIalandL The reef " ..,. lbouI
116 11'1' 310 mat and .. lbouI 3 met...
ex- _ TIne -ootllllllllllH __

pIaoed on Itla t.re roctc a dapOI.IlOI)' 101'
wood and oll, another lor engI,.. and lanka

tor 011 and gal, and 11....11y a _ II hot-.

with sIX~"a kllchen.
ThaI ,... (1 _ the tlallon consIsIed of

• Dr-. m7,fN·7. M A.JcJha 'J14, arc! a
"1"........"~ .-ad: a TH3MK3
for 20 mel.. on. 15m-"IIgh. soIlok>:I .......
"...la2 ... ,• • r-n tor 10m, elOpe, lor
IlO "11!Orn, Md . Gl'A for 1000'15 " 10--soma hlfIIs now lor ope arc! vlaitor1i 10
MaIl<III AMI: e-r IIoanMd vIaI10r canoat
a Iranemll1 lng parmlMion II 1"- "Alanda
Lot.loerdelning" (pllot'll'" Mf'IIcel agr_
wllh the lour 10 Markel Ae8f . this lO'_
",.",llnel..... lhe prO¥ldlf"ll of lood. 11'1 0n­

ly a z;.ldlomet.lrlp beI_ Aland ancl lhe
Reel, but somet lmaa II's -r hard 10 land
on lhe rocky CONI. lItl )'Mf .. "-d 10 wa ll
4 dayt 10comalhrOug/l; thI. I"' '' w" OK
"" 11m dlIy. It rou want I~ lnIorma­
Ilon, plaulI OllfWKI Kar\-Enk ErIkaeon,
SF-22430 s.IMk. I'w.rd. ThaI'a the OSL

-,~ .......
ATOWC ClOCKS

c.n rou tnIf* at a modefll~
dodt In your twn ..... wIlidlllhowl toc.l
lime KlCU".I, 10 1 ms. clata n day 01""
....... arc! whlch automallcally -"Pta 10

1"- ehangaa of ...-nmar""""ler Ii.". and
IlIIIp yw...? Whletl .ynchronlz8I IIMlI wll""
in 2 m1nutM all... a POWef break? And
whk:h hII' a Ionttlerm slablilly 01 1 MCOl'Id
In 300.000 yw..?

Thi. I' no draam tor German 'adio ."'"
latn snyrnor. al...e. • wIlole Bnge of .p­
prtIpfiale dockt II on Itw rTW1<et. f"IiclIe
range lrom 300-400 OM (1l~150 US dol­

IarlI tor OOf 'iploet. unil.. Euo,1plell are tl'Ia
FllInIdOfCil atom'cdocl', tyetom J>CS.n ,

!he 0CF77 alornlc dodt ..... 11'1' Schwl...
EJaklromc (PO Box 801eCJll. 80lXI MuM~
8CJI, and 1"- Hopt Ilomlc c:Iock 4300
1dI11nbuled 11'1' COnrad EkII<I ronik, PO So>;

1160, &452 l lio "'*-""
In addtllon. "" r.-o _I... can laI<e

PanI'lI'" of anothlr I_life of Itl6M
cIocI<a. All of !ham ....... I .......... Which
picks up 11'16 Iequlfed I,,"," algrIala on a Ire­
quency 01 17.!J kHz. Thla lranamlllllon I"
eon1ro1led 11'1' lhe Phyllk. llecIt Technlechll
Bundeunslalt In Br.unschwelg, GerrNIny.
which I' an InIIlllutlOn comparable 10 1"­
",,"!lor..,1 Buraau 01 Slandards In at110M'
counln. The ..."...lon on 17.5 kHz ".. "
lrequency alllbllily of 0.001 rP'I'l wllhln a

panoo 01 10 _dIi " a I'ueh~
stability on !he ordoii' of 0 ClOOC(Il rP'I'l lor
8I<IanMd pa10dIs 0I11rna.

n .. ralathraly ..,. 10 .'Y'." a .
MHz crystal ,. I..tor with lhil T7.5-kHz
1ilgnaI. T.... hMo6 shoorn hi 11'1' lhIa IIIICh­
.... a~ 1O.MHz __ ..,..

~ signal can be ga.ated with M so­
anc:y of at ""I 0.001 ppm. II canbe uMd
.. • $01111 bMlalor accura.. lrequency syn.
u-Izart. 101'I~ clMdtoa 10 be uMd
lor I'" oacIIi¥a callbrallon, 10f the .yn.
ctlronIz.a!lon 01 1"- CtyIiI. 1oacIlialor In Ir.
quency counl... 10 ImprOO'll theI. aocurscy
and Ionttlerm atablllly, and lor numerOUl
at110M' sppIlcel lona. (ConelfUCllon artiel81
tor 11'16 OCF77oQOnlrol led eIoeI< aweafed In
AaI.......ct 1 baIow and lor • OCF77-con­
I roIled 1Q.MHz II..-.cy atandtld In AaI·
~2.l

All~ 1Ml__msdll" ilia 11'1' a

apaclaI _Ike of Itla PTa .............IIl 10
"" d!if"...lIOr. Ihat 1 _ id ..."...
fl.t92,831 ,770 Pti lodli of a..-me....lon
at the fIUClaona of 133Ca, PTB uIlIIzJaI tNlI
IManclatd In Itl etornlc dodt CSl , Mlk:h
ga-.a*~ KlCU"ale lime 6nd Ire­
~ signal.. The I,,"," slgrIall _ ...

coded n IranamIlIed 11'1' " ..IOn 0CF17
_ F'......IUf1IMain on 17.!J kHz. Both 1"­
lima algnaI. arc!1tla lr-mll. Ilequency
ara conlrolled 11'1' CS I. The IflIfllImIulOn 01



~$.,?M~ RE TENNESSEE TECHNOLOGY WITH
THE OTHERS ...
Do their handhelds have memory lockout?

Exclusive memory lockout on the TEN-TEe 2591
allows scanner to temporariJy bypass channels for

quick lockout of busy frequencies yet retain them in
memory for normal operation on demand.

Do theirs store transmit offset?
The 10 memories of the 2591 allow stored offset

for easiest operation. And memory channel 0
accepts any non-standard offset.

Do theirs offer selectable SKIP or HOLD?
VJhen scanning with the 2591, choose HOLD to stop

and stay on a busy frequency. Choose S KIP to stop
for several seconds and continue.

Do theirs offer modifiable Band Scan without
complete reprogramming?

With the 2591 you can scan any section of the band
with user defined upper and lower limits in steps of 5,

10, 15,25, or 30 kHz. Change step size, upper and
lower ~mits independently. Manual Scan also, up or down.

in 5 kHz steps.
Do theirs have Quick-Release NI·CAD Battery Pack?
The 2591 battery pack slides off easily. yet is secure in use,

has a heavy duty 450 rnt\H rating at 8.4v, and the 2591 has
capacitive memory retention to permit pack changing without

reprogramming.
THE TEN-TEC 2591 HAS ALLTHE RIGHT FEATURES .. .

• Memory Sca nner scans only programmed channels and has user
selectable HOLD or SKIP . S electa ble 2.5 Watts or 300 Milliwatts

power, top panel switched • Extended Frequency Coverage-143.5 to
148.995 MHz. Covers tun Amateur Band plus some CAP and MARS

frequencies. • 4-Digit lCD Readout with S witcha ble Back Ught -large,
easy-to-read dgits. selectable fer frequency or memory channel number.

• Key-Pad Frequency and Function Control -16 key dual tone encoder
• Dual Function LED- shO\AfS battery status and transmit mode. • Electret

Microphone plus separate speaker for superior audo. • Compact, lightweight.
Complete- easy to ha ndle and rugged. Standard equipment includes flexible
antenna with BNC connector, AC charger. belt dip. connectors for mike and

speaker. Options include: adapter pack for +12 VDC mobile operation. speaker/
ike. 25 watt power amplfier.leather case. desk charger, subaudtble tone module.

e, I· CAD pack.
BE IGNED AND MANUFACTURED IN TENNESSEE and it cernes the famous

warranty. See your dealer for the best in 2 meter FM-the TEN-TEC 2591.
0l1;to TEN-TEC. lnc ., Sevierville, TN 37862.



ocm can be '-rd In .n . rea. ol about 600
kllomet.... . round Frtonk.1\lrtnd.ln, I.e., in
most part. of GlInnIlny.

The "gnal. ol ocm can be pIcIIed up
by a "mple loop 0( IllITll••nlennl. Mt... llI.
tertng and .mplltlcatlon. lhlry.re decoded
to obt.ln the det••nd time Inlormatlon
which can be dlspl.yed. Furthermore, lhe
carrler of oem can be .mpllfled . nd ul l­
IIzed directly to .ynctliolllZll other IIgnal
geoer.tOfl .. dlllCu. MId ..Ill«. II DCF17
cannot be heerd, • -v almll• • but more
CQl'MlOfIty-lnll.ble technique 10 produce

ptldlll r&lerence signals on the ba. l. of
AM btoadcesl lrtonsmlaslons Is deIICI1bld
In Reference 3-

The German radio amallUlll til onty •
small but ~heIes. gral.ful portion 01
.11 consumers 01 lhe oem time . nd tJe.
quency " gnals. In lhe meanllme, PTe con­
lrol. by mN.ne 01 OCF17 lhe clock••nd
Iransmlsslon h'equenc~ 01 broadcasf .nd
TV . I. tlons, the time .nnouncerneMs on
lhe tel.phon., the c loc!ls 01 r.llway s t.·
lion...nd meteotologlcal aervk:es., to rllml

• lew. Allogether, the alomlc c lock and the
time .nd lrequency signals derived I~ It
pI.y an importanl bul often unno\lQed rolfI
In the I....,. ollln'loel tMlI)'l:II'le h8nt. Fa' ham
rtodlo,l'lowIWer, Ilhlnk Ills a plrtlculll ctlll·
Ienge 10 make~ bett... IJlMt 01 II In lhe
fut ure.

de DJ3NW

Rei.... ell

1. M..... I.... 0 ., "ElnllCher, batteriebetrl..
bener ~f8ll"lger I..... OCF17.

p c0­
Ol M'f1lIIne, August, 1979. PI). 3!)9..363.

2. Schneider, 1.1 , Guaek, e.• "DCfn{llll­
leuert. Z1Mtbe. l. mit geregeltem Empl......
gar," CQ.DL Mlf9llltll, July, 1900. PI).

,....".
3- Beyer, R., " More SI.bI. ltIln . Rocl<.,~ 13,
July. 1963, pp. 32-40.

FINLAND
FladlomltoOl1kertlo /(uop/on Seitooef ry

Bot '42
10101 KuopIo 10
Finland

localion NW19 H, KuopIo-not .xactly
In the middle of the WOI1d but . Imoslln the
middle ol Flnl.nd-i. lhe spot wtlere the
25th summer happening oI lhe FIMlsh Ra­
dio AmlllUllll Aasoclltlon, HAMSSl 84, wilt
tlk. place July 19-22, 1l184. The tIlppenlng
will be organized by Kuoplon 5oaj108ll, lhe
local club lor flKllo IlmatlUllll-whlch will
be 30 years old thl. year.

HAMSSl 84 will be • happening fO( lhe
whole flrTMly. .nd lhe organizers til

expeellng partlc lplnls from lllMll'Ill coun­
Irles. The progr.m consl.l. 01, among other
things, the NordIc Champlonahlp of radio
orient.llon, pileup contesl, • photograpl'l
exhlbliion which I. composed of lhe 00­
_I ol • cont..1 on the subjecl " Radio
Amlleurs,~ lectUl'lll on v.r1ous subjecls
.uctl u "Salelilies and Radio AmltlUt$,~
OX dinner, YL rMltlng, CJld.ti~ rMltlng,
and lhe blggesffl.. market In Flnl. nd The
membeI . ol the I.mlly til Iso been
Ilken Into conslderallon by nglng •
cruise by shlp, c ity .Ighl....ng tours,.nd,
especially lor children, lhere' til puppet
~ pony rldl"l), games, 'nd pI.ylng. A
dltalled program will be Sln1 when .....,...

The _ t will Ilk. place In Rauhallhtl,
an .... which Is sl lualed only 5 km to lhe
eouth of the cent... 01 KuopIo, In the .rea.

60 73 Magazine' July, 1984

•

ttoere Is a new 1T1Odeo-n CllT\Pi ng sill wUh
b&lI:hes lI'Id Illuna. on lhe shore ol Lake
Kall.....l, • hl~••• hotel, .nd • group 01
buildings belonoIng 10 • mansion which
wi ll -... as the cent... ollhe whole .um­
mer~t.

The lown of KuopIo Is s ltualed In lhe
I.rgest Ilk. dlslncf ol Europe. There .re
76,000 InhablllnlS In lhe lown, which Is the
cenl... ollourlam, admlnlstrtotlon , and c ut·
lure fof lhe wtIol....Iern part 01 Finland.
There . re lOIS 01 Ihlng. 10 _ and .xperl­
ence In KuopIo. The belling beert ol Kuo­
pia I. the marketplace-. U....y ...-Ing
place of int.....tlonal tourillm. There .re
liw inl_ lIng I'r'lI,ISlUIlll In the Iown; the

Finnish Orthodox Chun::h Museum I. lhe
only one ol II. kind in western Europe.
There .re eI~ hotel., lwo summer
hotel s , .nd two youth I'loslels In KuopIo.
The lown .Iso Is lhe OIlnllf 01 Finnish i....
Ilk. bolt tr.1l1c; There .re eight passenger
ships deparl lng from the I'\lItlor 01 KuopIo
da lly. E-vone surely can find something
to I'll. lut.l

Radio .maleurs Ihroughoul the wortd
now til..., wilhln the lrarrwwort< 01 lhejr
hobby, an .xcellenl opportunity to come 10
Flnl.nd to take part in .n Int.....11ona1
camp. II I. organized In the middle of sum­
mer when Finnish nature Is &I lis best: The
. un tIlrdly sets during the nlghltlme, lhe
d1slnct I., to • greet extent, unlnhablled,
lhe tena ol thousands olilkes InV$Igl. you
Into cruialng, .nd the or-> Ioreats Invite
you 10 rtMl on palhs. You til... an excellenl
opportunity to get youraeIlllCllualnted with
Ihls beluliful scandinavian counlry, Ils
capjl.l, Hel.lnkl,.nd the hills oll.llpl.nd 10
the north 01 the Arct ic elrcle, before 0(
att... the camp.

The boll lI'Id Ilighl connections I~
Eul'l)ptl to Flnlll'ld ••" good. Those part lcl·
pants who . re coming lrom further .w.y
.re advised to col lect small groopa and
mak" use oll!le ~nlageous group prices
ol the .1!W.y companies. Conlect your own
Club in order 10 be llble 10 come to KuopIo.
There Is 1'lXWll1llhe camping .Il., bul II I.
wise to make . 11 other l8SlftIlItona fof ac­
ooonmodoliton, u well u lhe "",,",,tion.
fof ttlghts .nd . hlps, In good lime.

H.~tlon topIcll.nd llClM11ea will
Include Oper.llng VHFoUHF In Modem En­
vironmenl.. Tow.rds Gigahertz, Anlenna.,
OX 0per.11ons Today, • Contesl Forum,
SSTVIATVIR'TTY, the OX Dinner, NordIc .nd
FInnish Championship in Foxhuntlng .nd
YOU 100, CW competition: Amaleurs

.Inet OlItenl1e ForcelI, Poll<::o, and Aa&o­
el.tion 01 Finnish RadIo Telegr.phists ,
Electric Securtty In H.m RadIo, New Tech­
nology used In Ham-Radlo Equlpmenl, .nd
Am!Ileurs and lhe MIClooompul... .

We til.... foreIgn-vis llO( m&IIIlger who

will be -V glad to help lI'Id gUide you duro
Ing your vi.lt to HAMSSI 84, lI'Id main lop­
Ics will be Inlerpreted In English.

Kuoplo Is about 450 km nortt-al 01 Hel­
s inki with good rs ll, road, .nd . 1, 0001'-'
Ilona. Accommodallons can be .rranged 1I
the IIf31Qaaa RauhlIlhIl hotel 0( the camp­
. It....rtly. The RauhlJ.h11 campslle Is
II tualed about 5 km f~ the OIlnt... oIlhe
town. h I. modem.nd well equipped: caf.,
kloel<, buch, .. Illuna.. rowing bolt.. m0d­
em shower .nd w.shrooms, .nd park ing
.....s 10( cars and cara.......

Campa/" IN_lion: Kuoplo Tourist
ServIce, Hupanlemenk. tu 11, SF 70100
KuopIo, Finla nd, Tel. +358-11 -11"101, Tel·
ex -42163 ktour.1.

Moret _lion (Jx&Iet'ltJ/y II&ftn "'ay
30. 19/M~ HoIeI Rauhalahll, KIlllak.nl8fTllfl­
tie 2, SF 701'00 KuopIo, Finland, T81. +356­
71-3111'00, Telex 0422-42 rtoutll sl.

Furfhw Infotm.1IoIl: Mr. Jox. H. rtlk. l....
lI'I, OH 700. KIluppak.tu oC6, SF 70100 Kuo-

pia, Flnl.nd, Tel. +356-71·1204311, Telex

-42138 carlll.1.

GREAT BRITAIN
J." M')Iflln1 G4EJA
10 C/lutCh IIeld$
WkJnes WAS 9RP
ChasM",

EnlJl.nd

One 01 the moat tew.n:llng spin-offs from
writlng. column such Ulhl. I. the rlClMpt
ol I.tt.... . nd cards lrom r&oIt(Iers . Since
writing 10( 13. I til... received l ii sorts ol ..
quesl • • nd . nlppets 01 Information not only
lrom I'lldenI ln lhe United stetee, but . 1$0
from Africa, AsIa, .nd Au.lrall•. Ullually I
Iry 10 put logether l PlfllOOll reply .nd
wrli. dlreclly to the correspondent. A ..
cent OSL can:l,~, prompted me to
pul together this particular column.

Ron Johnson WMRON ol 511_ Creek,
T. x. s , wrote .sklng 10( Inlormatlon about
our .-..met... ~Hz) enoeeuce. I hld not
previously used th l• • s • topic because I
did not think anyone would be inl_led In
• VHF band to which Ihlry did not til... llC­

Q&Sll. Ron's letl.... lhough, suggesled ItIll
US tIlms would find det.lls of .. metll"ll ol
Inl_ t and he . aked • number ol pertlnenl
ClU9Stlona.

The.-..metlll' band i. spelled out in lhe UK
license lS follOWll. The band CO¥lI".ge i.
7ll025-70.5 MHz: wllh usage being on . Sl(:.

ondary besl. (some mlillary systems use 70
MHz: and hlv& priority al all tlmes~ The
maximum allow. b1.~ Is 50 W.IIS de
Input (or, in OeplrtlTllfll ot Trade and I....
duslry lermlnology. " 133.33 Watts Radio
Frequency Peal<. ElMllope Power').

Allow. bI. modes on" metll"ll are AM (I....
e luding ON. 01 C()Urlll~ SS8, and FM. AI·
lhough 70 MHz: is cI••MId • •• VHF bend,
only c lu s A IIcenll& holderll til... llCClSS.
VHF-onIy cl.as 8 licensees (I.", lhose who
h. ... not pasMid a codll lest) cannot use
.ny band below 1~ MHz:. N8ed1l&S to say,
th is reSlrlction Is~ by some as ralher
polnlleall-lt. malar Impacl Is 10 reduce
lhe number of potentl.1 users 01 the band

All with . 11 VHF bands In IARU FlIlgion
One (Europe and AIrica), lhere i•• band
pI.n fof useol" meterll (l lk' lhe others, Ill s
• YOIuntary plan bul, never\l'IeIes$. Is most·
Iy lldhered tal. The plan seeks 10 sepa••te
the non-compatlbl. modes (I.", SS8 and
FM) whilst giving~ • f.lr share ol
the ...II.b1••peclrum

The 4fflet... band pI.n is.s loIlOWll'
7ll025-Bllcons only
7ll075-CW only
70. lSO-SSB.nd ON only
70.200-SBB calling
7O.2IIO-All modes
70.300-RTTY calling
7O.400-FM llimplex
7O.450--FM calilng
7O.5OO-end at band

Current 7().MHz: be&oonlI with II'J'III9l11d
belm tMadlng .re:
GB3CTC (70.3001-40 W• .-5°
GB3Wt'lA(7O.~16 W, 3150

GB3BUX (I'O.oaot-20 W, 0rnnI
GB3ANG(70.~1ooW, 160"
~ .re eurn.ntly no repealerll operll­

Ing In lhe 7O-MHz band.
There .re only two other counlrles wjth

.11oca11ons In lhe 4meI... reglofl. n-...
Glbrattll (Z82l.nd Eire (EI). The opportuni·
lies lor OX .re~nglyrto" 1here­
lore, .lthough lher1I til... been reports 01
cnJllSblnd contllClS (7l)'1~ MHz:, 7l)'26

MHz, . nd , recently. 7Of.iO MHz) with F. roes
(TF). M.deIra (CT2), . nd SwecMn (SM).

Despite low occupancy rates. 70 MHz:
doll boast iKIml 0I1he 1" $1 usual propaga­
lion modell wilh meteor _ II... , . uror. l,.
. nd sporlldlc.f. .11 featuring . IncKlenlllly,
the recon:l distance lor the I.sl-menttoned
mode Is 70t5 km. SporlKllc.f. Is .Iso respon­
.Ible 10( the lrequenl .ppearance In the UK
of be&oonlI ZB2VHF . nd E14RfF (70.130.....

Perhapll the moal endearing feature 01
the 4mellf band Is lIS qu letnes• • nd lack
01 crowding reI.tI... to 2 meters. Thi. a lSO
can mN.n long PlIlods when CO eene ..
main unanswered.

~ Is 1I11" QOmITIflI'Ci.1 equipment
. v.I I.b1. 10( 70 MHl, with lhose lew adver·
tlsed Item. being ol UK origin. ~ tIl... _
s-'l .ny Japanese 4-met... gear adver·

tlsed). Melallayre 01 Dover produces~

I....nlenna. wllh • 3-elemenl 'Ilr.lion (7 dB
ga in} .v.II.b1e at ~.OO . nd • 5 e1.",. "t
-.ton (9 dB galnj.v.II.b1••t $64.00.

Wood and Douglas produces • ra nge 01
7().MHz mod ules ItIll can form the ba... ol
• f'lornot.Orew rig. These Include. 1.5-W
tranamlU... ($50.00 asaembled, $30.00 kll~

an FM .ecei_ ($90.00 assembled, $62.00
kll~ . nd • couple 01 pr9IImpilitera .

Il ls unllk.ly th., .....-.et... OOCUptlncy wj ll
Increase . lgnlllcanlly unlll lhe band Is
optIIlld 10 class B Ilcerlse holdlll'll 0( more
counlrles lKlopt.n a llocallon In 1111. part 01
lhe .pectrum. Neilher ollhese llllII'nS likely
al prllllnl.

An Inl_"ng aside tIls lust come 10 my
.tlenl ton vi. lite RSGB hot llne _ ser·
vice (. telepho" . ans~ng machi ne a l
RSGB headquartlfll). Brttlsh Teleoom lias

jusl closed down lis cable television ser·
vice In Milton Klynl!l because they -.,

unabl. 10~t 19l8!lS ol. 144-MH<: slg­
n.1. The Department 01 Trade.nd Induslry
will not permit the servIoe 10 reopen unl il.
new carri... frequency Is Implemented.
~I, well!

GREECE
"'aOO8 o."'ld«~ls SV1/W,.."""
Athel'ls 11210
G_

Naw ttllilhe summer's here, maybe il ls
lime 10( pI.nnlng your a nnual v_lion.
~I, if blue sky, c.... _.and long Slndy
belches appeal 10 YOU. fhen Greece I. the
plece fO( you. You may .1"" keep in mind
ItIlt Greece tIls. lot to 011... 10. rtodlo lI1\l­

leur, suct1 .slou. sepa••t. DXec OOUfllries
10 WOfk from. These countrloll are malnlllnd
Greece (SV), Cret. (SV9). DodecaI18Sl
Isl.nds (SV5),.nd Mt. AII'los (SV/A). E-. II
we tIl... lo ...... Ihe lasl one (han:l lo obt.in
• Ilcenae\, there . re stltl the three 10 WOfk

"""Things .re much betl... now than they
used to be • lew years ago. .nd people til...
.tarted 10 underllt.nd • bit more about
lrT\lleur radio. There lI'& many plllC9S s uct1
as hotels, bu"l)llowa, etc., wtlere the own­
lI"ll allow .n . nlenna to be erecled . nd a lso

wtll piovlde any help ,.-led. I '$'''''''*
once. lour years.go, while on vacallon on
lhe IsI.nd 01 COIJ (Oodecaneae Ialanda~ two
peopI. __ fighting lbou1 who would til...
lhe prMlege at tIlving our anlennl on lop
01 his housel

So. do con.ider Greece as • possible
place lor your nexl ¥lCl11on . nd don't fO(·
QIltl to bring .long your amat....r gear. un-
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THE ITAIJAH AFFAlA

I ucwe rrty:IIIIIl wittl Itos ,__ • not ba­

Ing able to ....Ie 110m Italy las! monttt due
10-.I-. the IMIII of whidl ls rhs
.tIon spent willi dISWSSiOnS and IICIiafIS
wilh ottw ,..~ d1racled 10 deI.-l 00..­

lights lind 10 ....tOOl OIl<' pri'lllegas .t lhe
same IlMIl sa lhe OIlier EUl'Of)eSn 00iJ1Io

trias.

I ha'fll already ••p1.lned ....t happened

here In 11.1y. 11,...nd license suspens.lons
lor .mateurs who ... found OUlslde the
boroela of an .ncIInI and outcs.led law and
ragulSIlon So much has~ during
Itos Ia8I two mor>IhI on this msII., and the
silusliOn, aItt'tOo4t IlIIp ooec1 ls stlDfluid. I
wi. not now Iall !toe Itory. whidl _ 10

be still SOl$OSplibla to t..ttter lis. II~II.

, .... . 11' lin •. rhs ""* Impor!:snl thing

sort, tlls dub .tIl -.l asu to the fllSPSC'I"" burlos.... In ..ctl country, but tIll$~
~ can .orn.lI,... taka 1$ to 12 milIllh,

to OOI'c*II"
You IfIiltoI: also I:.~ 10 know

....... Itos dub liQl:liomalll come:s tro:n.
The Orskll C IIna _ donal«l b,- JY1. His
Mil t1 KIng Husxin 01 the Hastwrllle
l(Jngdorn 111~ The AtIss 210 _ W
rilted b,- tf'tI ~ Amat_ Society of
YugosIsvla. The Y_ FT,101E _

donated by JA1BI(, the k'Y'" by 0Ul0W.
and the tribsnd ",t...,. Mel rot.lor ...
donated by the Northam Csillomis OX M­
i8OCl.llon through OH28H .nd the Radio
Amateur Society of Flnl.nd.

The specl.1 call 01 YI1BlF wsa Uged No­

-ooer 3-20 to eeoktbt.t, Ills 8Igtodad II>­
lematlonal Trade Fair.

JY9lUlH89AIU ....::I I uslst.. In Mlling
up tI'ta st.tion 0.. 2000 oontsels ...
""'" Mel fI"IOI1 asu should be ..,,_«:I
"'-Y118GO Is UIUalIy on rhs Arabian I<IoIgtII
Nat .1 0500 GMT two days a .... and, if
po ,-lJIe, ~ morning ill 0500 10 0700
GMT on the Rare OX Nat t...., by JY32H.
" t..-. and opsrslcn I*mil. !her .,. also
on from 1500 10 1700 GMT MondIy and
WfldrI8Sdsy.

ITALY
w.1JCII1Q~ /fUR

Vis~1IiI'
00162 Rom.

.'"

•

IRAQ
Hett1etl Pwl:1rM WA2JRV
268 Sage_ DrIve

/bJwirar NY 1«111

During my .... trip to~ I _
priyjlagad to I:. • guMl .t Y11 BGO{ScIanlll,
Ie Canter. Boo: 5ll&t. BIghdad) .nd to t.ke
photographs. I ha'fll lortunately be.! .ble
to visit tlls , t. llon s_.llimes Ind I w.nt
0Ihef1; to underst.nd soma of tlls probl_
flC«l ~ the c lub In Baghdad_

To gusrant... OSL can:t. you musl eerld
three lACs d/lPed.rt« 1July 198'. TIM cs.t.
Is .-y Impon_ bee....ones Issued prtor
to 1 July 1.1 _ not valid In Iraq. A ...,_

~ II ~ ... II •• and of COUl'8Ill 10'6 card

should sl80 be --.

n.1si:'- to Y11BGD shoI*l be addi ~

to Itos Ol*.tor but IhouId tIOI' JIhoa • cd­
sign in rhs addi I 00 no! -.l "'Y
ITtOtllIy, 11 .til not gal to rhs dutL

The elub POt, . I II that any OSleatds ...
cel-:f willI:. sct<no,,", ~. but --ro•
~ to undersland thaI 0WIf 500 cards •
month .,. recej'flld, of ...id1 50% ha'flI

tACs.nd. "tum fIfMIIope. 20% ha'fll only
IACs,.nd 30% ha'fll no IACs.nd no ......
lope. The club pr-.t1y ha.s 0¥0:tr 2000 lACs
that .... not v.lld In Iraq .nd csnnol be IJMd
10 delray Ills cost of OSUng.

The Club Is supported .,tiraly by the 6
or--Iora, Mel just lhe COSI of post"" lor a
..... 'l'l* parlod Is slllWBring. As a lasl ...

YI I
•

•

t-:I too alo'M In catching 1$ .tlh 1toI. ad­--Two .~_""'•• of 1ncIi. that ........ljOyad
xpwat. country st.tw lor quit. • Iottg
tIma.,.the~~ and
the I i80C8dNa .... ods. no.y ys

bMn~ tor II'.- poomOl And,
IuckJty lot_~ that st.t.. I'Ia

coni...... Iottg .fter~ IsIsnla bacwna
lnI:egraI pem of VlJ.land. Tlwa _ •~
10 do a••y wItI'I special callslgns lor U­
.,...... but ItosFtldlntion of Amal_ RadIo
Socitll'- of Indl. (FARSI) Presidenl M. V.
Chauhan V\J2MV poinled OUI to tlls gooam­
mant the need to continue ,peo::l.1 callslgfl$
'or theea ....s-adYic<l "'k;h ()/)¥jOUs.ly
wei tIlIadad.

La.. In 1983. with barely • lew WlIlIks to
go, Ills gowi"'.,1 dec!decl 10 ClllbfSl.
WCV wilh a ganer-' parmiUlon 10 all com­
_ 10 or--l.lor. 15-dsy parlod up to De­
OIIlnb.. 31, 11lll3, h'cm !toe 1......-1l'fll ..
IandI. 250miIM ott the _ oout of lndi:a.
E'*Y st.tlon WQO.IId lIM VU1WC'f lUfft_ed
by his 0'Ml call Ian--. The first ..... of two
..... and a YL Iat1 JIl'O'flPtty and d . Ited
ooar 5000 001'I_ In cw.ssa model. A
0N-fNfl ..pedilion kllloMld bIIfota the

,.... w.. 00Il Bowing to po II I' ''''' lhe
WlraIsM PIaMlng and CoordInalion Wing
of the Mlnl8lry 01 Q)mmunlcalk:lns ~ndl.'s

FCC) ..Iended the dNdIlna to M.rdI 31.
1964, peyjng the w.y lor one ITIOflI team to
ral.. the t.lty by. furlher 5000 contlC".

The doll.,., .nd lACs tis..., begun I'QIllng
In, .nd each leam tis. begun respondlng to
the OSLs thai .... flooding In When the
gold rum I' 0WIf, n.tll be time Iof Itos ••'
pedilionll's 10 rlld<on how worthwhile Ills
ltalc 10 Itos_I was!

THE QOLO RUSH

OXpedilic;ln$ st ill pey M p.d. 11y when
!her .,. rlel<l door. OXpeditlons t>a'flI al­
••ys lied their 0'Ml speclel kind 01chafm­
no! IUSI lhe $pIrit of ed'flInl.... bul s lso the
Irsgfa~01~ks, Wlth. large num­
ber 01 a HIUIlflt amateurs looking lor more
contacts to compl.t. thelr slngl.
bf,ndlmultlb81nd oxec. a number 01 Sh....
cs.rdlzed methoda 10 promot. OXpeo:Iilion:l
ha'fll 8'O'OI'flId 0WIf the pesll-o~

h began with lhe Ioen of equipment,
money, and manpon. 10 the toeal am.
t..... ar. Of two of the ............... mainly

h'cm !toe us. WQO.IId try to Join In as .......
befs, a1!1"oooJ111 !toe 'fII'OUkl I:. an If>.

dian. The beams ~ as a gift aft.
!toe __ bee.._ lhey WQO.IId OOSI mo:n

"*' !heir anginal cosl 10 I.... '**- The
OSl"*"llJ'" 10 lhe ..pedilion -.as lI8f*"
a lly one of the apotIlIOf'e -1KI thel" ~
lhe gr_obecka u1t imattly landed.

Wilh the nati_ getting wiser. !her
beo;p.n orQ8fllzing lhelr own ••plldllion$
wilh equlpmenl donated by Ioreign span.
IlOflng Ql'oup$. The ostenslbl. purpose wSS
to gl..., the 'MJf1d contac ts .Ith a r.... caul>­
try. The resulting graMbaclr.. now came II>­
to Il1eir hands and mostly cowered their
COSI.... but dOd not OOI ......... t. lor all !toe
tl8Ickaches.nd lribulalk:lns 01 the I""".

The latest llI'WOIution In ~pmant de­
sign I'Ia now ...... It r ~ I I t .. lor ""~
t>ons 10 I:. mora COSI~'" by .....ing
mull ibaiQft. ouhklperalor, Il;IU<"Id-lhe<:lock

oPeration poxsibIa wilh ~ r..nd­
carried pc-. _ ~ I\r4 not

INDIA

lea you ha'fll to c:tooo.e bel"., the ..-dlo
and the XYL..•

By the..y, don' I:.~.-c11f you '­
on the til a J4 prefl. IMt.-d 01 the reguI.­
SV. Gr-.::e Is Issuing this prefl. on apedel

OCC· ICl-, like coni'" e. l.allon&, tile.
F1nIIIIy, _ haft two mo:n cc:uItriea that

now ha'flI a reciplOClll Iq""" wilto
Gr-.::e. n- .,.S..." and the FedlnI
Aapub!1c 01 Garmany wNch, aIonQ wilto
Cyprus, the USA, and Canada, 1TI&k•• total

~-

Ftom Ills /eft; 'III",.~'JW. H.ro Pwlritt$, .nd Se.d (I:¥lonlor., '1118001~ltffItJ • dNd
l 48 po_ supply.

Mig R. SubN
3 f1Wv. VhI(a Ro.d
PBNo no
ween. I!lOO 00lS.....
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Digital Audio brings you news of
the most significant breakthrough in
sound recording since Edison recited
"Mary Had A Little Lamb" into the
horn of his prototype phonograph
more than a century ago.

o Informative equipment profiles

o Critical Compact Disc reviews

o Maintenance tips

o Regular columns

o Expert technical advice

o Product updates and reports

o Special , in-depth feature articles

o Industry news flashes
and much, much more .

... See List of AdWJrtise,s on pSf/e 98

Digital Audio. Your new magazine
for the new age in sound reproduc­
tion.

Sound incredible?
That 's the idea.

Order Digital Audio now and
receive a FREE issue with your first
year' s subscr ip tion-a total of
13 issues of Digital Audio for
$19.97-a savings of over 47070 off
the newsstand price !

If you don't want to cut up this
magazine, just send us the requested
information on a plain sheet o f
paper. For faster service call TOLL
FREE 1·800·227·1053. In NH, dial
1·924·9261.

Be one of the first to say YES! to
Digital Audio!

r------.---- ----,
YES, it does sound Incredible.
Send me my FREE issue and start my one

year subscription to Digital Audio Magazine"
lor $19.97.
o CHECKlMQ 0 MC 0 VISA 0 AE 0 BILL ME

Card II Exp. date __

Signature _

Name _

Address _

City State__Zip __

FOR FASTER SERVICE
call Toll-Free 1-800-227-1053

Digital Audio Magazine'"
POBox 976· Farmingdale, NY 11 737
Please allow 6-8 weeks lor delivery.

...276 747406

'-------- - - - --
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NEW
FEATURES$99.95 M'J-941D

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ 's lutnt seiling tuner picks In plenty 01 new I,.turu!
• New Styling! Brushed alumi num trent. All metal cabinet.
• New SWR/Wlllmeter! More accurate Switch selectable
300/30 watt ranges. Read forward/reflected power ,
• New Antenna Switch! Front panel mounted . select 2 coax
lines. rnrect or through tuner . random wire/balanced line or
tuner bypass for dummy load .
• New Ilrwound Inductor! l arger more efficient 12position air­
wcuno inductor gives lower losses and more wattsout. Run up
to 300 watts RF power output. Matches everything from 1,8 to
30 MHz: dipoles. inverted vee . random wires . verticals, mobile
whips, beams. balanced and coax lines, Buill-in 4:1 balun for
balanced lines, l000V capacitor spacing . Black, u xaxztncnes .
Works wi th all solid stateor tube rigs Easy to use. anywhere.

, -~'." "" ;--'

~.~ ! ....!O.O
' - ' -> "'- _.

Dual fIIter1 give unmatclled perforll\lncel
The primary ttlter lets you peak, notch, low
pass or high pass with extra Sleep ski rts,
Auxiliary filter gl~es 70 db notch, 40 Hz peak,
Both fillers tu ne from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth Is varied: linear
frequency centro'. Switchable noise limiter jor
Impulse noise. Simu lated stereo sound for CW
lets ears and mind reject aRM Inputs lor 2 rigs.
Plugs rntc phone jack. Two watts for speaker ,
Off bypasses filter. 9-18 VOC or 110 VAC with
optional adapter, MFJ-1312, $9.95.

1 KW OUMMY LOAO $3495
MFJ·250 ,

Tuneupfnt,llIend 1'- "1 -.
life 01 fln,ll , flduce
aRM! Rated l KW CW ~ "" <r~'.:~" l-
or 2KW PEP for 10 min- I I' I
utes . Half rating for 20 ' r ",- __

minutes , contrnuaus at
•200 W CW, 400 W PEP. .... ••::,

VSWR under 1.2 to 30 I J
MHz, 1,5 to 300 MHz. 1 "

Oi l contains no PCB, ~_ _~~
50 ohm non-Inductive resistor, sa fe ty vent .
Carrying handle, 7'l1x6¥. In.

24/12 HOUR CLOCK/ 10 TIMER
MFJ·l03
$34.95

Switch to 24
hour GMT or
12 1I0ur lormat!
Battery backup
maintai ns time during power outage, 10 timer
alerts e~ery 9 minutes after reset. swucbaore
seconds readout. Elapsed timer . Just start clock
from zero and note time of event up to 24 hours.
Bright blue ,6" dig its . Alarm with snooze
function . Synchronizable with WoNV, lock
funct ion prevents mrs-setuno. Power out. alarm
on Indicators. Black . 5x2x3 in. 110 VAC , 60 Hz,

OUAL TUNABLE SSB/CW
FILTER MFJ."'.$89.95

' •• 0<'"'i h1!1 " " J

.~.~ " _••_. A.., ,., . V
-." ~,. t. .- '.

VHF SWR/WATTMETER
MFJ·81' $29.95low COlt

VHF SWR/
W,ttmeterl
Read SWR
(14 to 170 MHz)
and forward/
refiected power
at 2 meters. Has 30 and 300 watts scales , Also
read relative field strength , 4x2x3 In.

MFJ/BENCHER !SEYER
COMBO

MFJ·422
$104.95

Thl bllt of
all CW worldl­
a deluxe MFJ Keyer in a compac onflg uratlon
that fits right on the Bencher iambic paddler
MFJ Keyer - small in size. big in features. Cur tis
8044-B IC, adjustable weight and tcne.frcntpaner
volume and speed contro ls (8-50 WPM), sent-
In dot-dash memories. Speaker, sidetone, and
push button select ion of semi-automatic/tune
or automatic modes. Solid state keying, Bencher
paddle is fully adjustable : heavy steel base with
non-skid fee t. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305. $9.95.

POLICE/FIRE/WEATHER
2M HANOHELO CONVERTER
Turn your Iynthlllz.d Icannlng $39,95
2 meter lIandlleld Into' hot Police/ If · MFJ
Flrt/Wlltller band lunner! ~313

144-1 48 MHz nanoneme '~

receive Police/Fire on 1~­

158 MHz with direct fre­
quency readout. Hear
NOAA mari time coas ta l
pius more on 160-164 MHz.
Converter mounts between
handheld and rubber dUCky .
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands, No
missed calls. Crys tal control led . Bypass/Off
switch al lows Iransmilting {up to 5 watts}. Use
AAA battery , 21AxllllxWl in. BNC con nectors ,

RX NOISE
BRIOGE ..- . ..
Mnlmlze :.-G:~Q ~~
your ,nllnn, ~, - ,- - ~K ~_ '

perform,ncel $59 ,95 MFJ·202B
Tells whelher to shorten or lenglhen antenna lor
minimum SWR . Measure resonant frequency,
radiation res istance and reactance.
New Flllurll: individually calibrated resistance
scale , expanded capacitance range (t 15O pi).
Built-In range extender for measurements te­
yond scale readings. 1-100 MHz, Comprehensive
manual. Use 9 V battery, 2x4x4In . ~

INOOOR TUNEO ACTIVE
ANTENNA
"World Qf1Ibber" rival. or elcml. reception
ot oubldl long wlrtl l Unique tunld Active
Antenna minimizes intemcc. Improves select
Ivlty , reduces noise outside tuned band. even
functionsas preselector with external antennas
Covers 0,3-30 MHz, Telescoping antenna.
Tune. Band . Gain,
On·off bypass controls,
6x2x6 In,Uses 9V
battery, 9-18 VDC or
110 VAC with adapter , $
MFJ-1312. $9,95,

RTTY/ASCII/CW COMPUTER
INTERFACE MFJ·122.$99.95

Sind .nd recllve computerized ATIY/ASCII!
CW willi nllrly ,ny perlon,l computer (VIC-20.
Apple, TRS-BOC . Atar i. TI-W, Commodore 64,
etc .) . Use Kantronics or most other RTTY/CW
software , Copies both mark and space. any shift
(inCluding 170, 425, 850 Hz) and any speed (5·100
WPM RTTY/CW, 300 baud ASCI I). Sharp 8 pole
active filter for CW and 170 Hz shift. Sends 170,
850 Hz shift. Normal/Reverse switch eliminates
retuni ng. Automatic noise limiter. Kantronics
compatible socket plus exclusive general purpose
socket. 8x1v.x6 in, 12-15 VOC or 110 VAC with
adapter , MFJ·1312, $995.

TO ORDER OR FOR YOUR NEAREST
DEALER, CAll TOlL·FREE

800·647·1800. Call 601-323-5B69
In Miss, and outside continental USA
Telex 53-4590 MFJ ST KV

MFJ
MFJ ENTERPRISES, INC. ..-9

BOI 494, MIIIllllppl State, MS 39762 L ....J

ORDER ANY PRDDUCT FROM MFJ AND TRY IT·NO
OBLIGATION,IF NOT DELIGHTED, RETURN WITH·
IN3D DAYS FO"PRO MPT "EFU NO (l ESSSHIPPING).
• One year uncolMlltllKlll guarantee . Made In USA,
• Add $U IO eacn shipping/handling . C.llorwrlte
fir 'I'M ~tllog , IMIr 100 procluctl.
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FREE FJ 5 FT aRE
Free MFJ RTTY /ASCII/CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1226 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCII, CW. Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1226 cable. On tape. Available separately for $29.96.

UNIVERSAL RTTY I ASCII I AMTORI
CW COMPUTER INTERFACE

Let, you send and tKelY8 computerized RTTY /ASCII /AMTOR/CW. Copl••
all shift' nd all speeds. Copl•• on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plug. between your rig and VIC-20, Apple,
TRS·80C, Atarl, TI·99, Commodore 64 or other per.onal compute,.. Uael
MFJ, Ken.tonlca, AEA .oftwar. nd other RTTY l ew IOftware.

•
MFJ-1224

$9995

Mfl I1TTY ( ill

C'O MPUTEIl IIlT EIlFACE

•
...Yn ... .... _ .. _

• ; ...! !,.,!...._~
---• •

HE JH IICW~
COMPLETE PACKAGE INCLUDES MFJ.1224, SOFTWARE ON TAPE ,
CABLES. YOU NEED ONLY VIC·20 OR C-84 AND RIG TO ENJOY COM·
PUTERIZED RTTY/ASC1 IICW.ORDER MFJ·ln4/MFJ·l254 FOR VIC·20.
MFJ·1224/MFJ·128S FOR C-64.

CW INTERFACE CARTRIDGE
-, - . FOR VIC-20/C-84

:: '"" " HIli" Plrfllm\llfICI CW
~~ IntlrfIce cartrldgl. GIves

•391Jo 95"~ excellent perlormance
MF".1m under weak, crowded. nollY

conditions. WOrkilor both VIC·lO and Commodorl
64. Plugs into user's port

4 poll 100 Hz blndwlatll IctlYI "ItIr. &Xl Hz
center frequency. 3pole act ive lowpass post detection
llIter. Exclusive automatic tracking comparator.

PILII ,nd mlnua CW klytnll. Audio In, lpeaker out
lacks. Powered by computer.

Includ" B••le lilting 01CW transmit/ receive pre­
gram. Available on cassette tape. MFJ-1252 (VIC'20)
or MFJ·1253(C-64l, S4.95 and on software c;artrldge ,
MFJ·1254 (VIC·20) or MFJ-1255 (C-64).$19.95.

You can allo ule xaotronlcs. AEA other sonware .
Also copy RHY with single tone oetecncn.

Automllle trlcklnll copies drifting signal.
Elfr 2201!1 Ilnl IIlnll1tor gives phase continuous

AFSK tones. Standard 2125 Hz mark and 2295/2975
Hz space. Microphone line : AFSK out, AFSK ground.
PH out and PH ground .

FSK keylnll output. Plus and minus CW keying,
CW transmit LED , External CW key jack,

KlntronlCl compltlbll locklt.
Exclullve II1nl111 pUrpoIl lOCket allows Interlac,

Ing to nearly any personal computer with most appro'
prlate software, Available TTL lines : Rny demod
out. CWcemco cut. CW-IO Input, +5 VDC , ground .
All signal lines are buffered and can be Inverted
using an Internal OI P switch.

Ule GII'o sottwlre with Apple. RAK with VIC·ZO.
Kantron lcs with TRS-80C. Tl-99, N4EU with TRS·50
1I1, IV. SOme computers wi th some software may re­
quire some external componen ts.

Mllal cabinet. Brushed alum. front. 8xl'Ax6 In,
12·15 VOC or 110 VAC withadapter , MFJ'1312 ,$9,95,

MF....1tZJ, sa.., III-Dt I' 211 IIr M'....tz24.

TO OROU 011 FOil YOUII MEAliEST
DEALEII, CAU TOLL·FIlEE

100-1.7-1100. Call 6O,.,'H869
In Miss. • nC! outside contlnentll USA
Tllex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES. INC. ...9

80x 494, MIUlsslppl Statl, MS 39762 L... -'

luptr IIIny
IlItlr greatly
Improves copy LInder
crowded, lading and Wlak signal condltlonl .lmproves
•ny RHY receiving system. 8 pole bandpass active
filter tor 170 Hz shift (21 25/2295 Hz mark/space). 200
or~ Hz bandwidths, Automatic noise limiter. Alid lo
In, speaker out jacks. On/off/bypass switch . "ON "
LEO. 12 voe or 110 VAC wltll optional AC adapter,
MFJ-1312. $9.95. 3x4x1 Inch aluminum cabinet.

or Commodore64. 4Y1X1 Ib 41A Inches . 12·15 VOC or
110 VAC wl th optional adaptlr, MFJ-1312, $9.95,

N.w MFJ·1224 RTTY/ASCII/AMTD,VCW Com­
pllter Inl,rlie' lets you use your per5Of1al computer
as a computerized full leatured RnV/ASCIlI
AMTOR/CW station tor sending and receiving, Plugs
between rIg and VIC·20, Apple , TRS'SOC, Alar!,
TI-99, Commodore 64 and most others.

U.. MFJ software lor VIC-lO, Commodore 64 and
Kan tronics lor Apple, TRS-SOC, Alarl, Tl-99 and
most other software for RnV/ASCIl /AMTOR/CW,

Elay, pnltIYI tunln, with twin lEO Indicators.
Copy Iny Ihln (170,425,850 Hz al'ld all other shifts)

and any speed (~ l 00 WPM RnY/ CWand up to 000
baud ASC II).

Copl.. Oft both mlrt Ind IPHI, not mark only or
spaceonly, to Improvecopy under advtr" conditions ,

I"'rp I poll 17'0 Hz IhtftlCW KllWI filter gives
good copy under crowded , fad ing ee weak Ilgnal
condltrons. Automatic noise limiter luppress Itatlc
crashes for better copy.

HOrmll/RIVI'" Iwltch eliminates retuning. +250
VOCloop OlJtput drives RnVmachine. Speaker jlCk.

MFJ·72S

$39 95

SUPER RTTY FILTER... -""" ~"-""~' =-. ,. i "fi:j .~+ . -·.- ......, .. . ,

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTY I ASCII I AMTOR I CW

MFJ·l225

'69 95

FREE MFJ RTTY I Ie
TAPE ANO CA lLE FO~ VIC·:tll OR t.64. OROEll MFJ.1Z2W
MFJ·1Z&l FO~ VIC -:tll O~ MFJ·1Z2S1MfJolZlll FOR CoN.

U.. your plrlonal comput,r and communications
receiver to receive commerc ial, military and amateur
RTTV1ASCII/AMTOR/CW trattlc .

PlLlgl bltwNn I'lCllver Ind Vlt-20, Apple, TRS'
SOC , Alarl, r l-99, Commodore 64 and most other
personal computers. Requi res appropflate software ,

Ule MFJ, Kantrcnics. AEA anc other RHVI
ASCII/AMTOR/CW software.

C.,I .. lllllIlttalnd.lllpIICb.Twin LEO Indlcatorl
makes tuning easy, positive. Hormat/Reverse Iwltch
eliminates tuning lor Invl rted Rny. Speaker out
lack. Includes cable to InterllCl MFJ-1224to Vle·20

011I0£11I ANV '1I00UCT '"0M MFJ AND TIIY IT·NO
OIUGATION.I' NOT DELIGHTED, IIETUIIN WITH­
IN. DAYS FOR 'ROMPT IIE'UNO (LESS SHIPPING).
• OM yNir 1I....1tIIlII1 guarantee. Madl In USA.
• Add $4 .00 Neh Ihlpplngft\al'llltlng • C,lIarwrttt
lw '''' _lit, '* 1. IIrt1l1l1Ct1·
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Random VIC
Code-loving Commodore addicts asked for this.

Ye shall receive.

be used w ith no external
interfacing. The screen size
is 22 co lu m ns by 22
rows w hich sometimes can
be an inconvenience, The
Commodore people say
there is a cartridge, the

ilA t~Y KEY!!!" : P1U NT" :-:J ( BE SURE TO TURN UP

Program listing.

the screen can be sent to the
printer.

The VIC comes with all
the necessary cord and fil­
ters so that the home TV can
be used for the video dis­
play, or a color monitor can

1 DRI NT" ~1l"lI!WOOO:ODE PRRCT I CE PROGRRM"
2 pp I NT" :~»"'-:l" 8PC (51 ) "BY" :PR I NTSPC(4)" mEl.lOENE MORGRN" : PRINT" :~mm <C) COPY? IGHT 1~8
2"
~ FOPT=lT02eel3:NEXT
... POKE36878, 15: GOTO 19 : REr' TURN ON SOU~lD

5 POKER , B; FORT= l T02~-: : NEXT: POKEA, (l ' FORT=l TOT%: I~EXT, ~ETURN: REM DAH
6 POKER I B :FORT: 1Ton; : I,EXT : POKERI (I. FORT'" 1TOTX : NEXT , RETI.lRN : REM DI T
7 FORT=1 TOSX :NEXT : PETURN
19 PRINT"J :iTO STOP PROGRAM HIT !!!

SOUND;. "
213 PRI NT "~m;[m,~[loJ...lHAT SPEED?" : PRJ NT" 5 •.• WPM" : PR I NT" 10 •• WPM" :PRINT" l~ •• WP~l" : PRan" 213 .
. WPM"
?- 1 Pp 1NT"~5 . . WPM" : PRHH" 3(1 . •WPM " : PR JNT"3~ •• WPW
22 A=36875 : B=240 :REM PI TCH OF TONE
25 I NPUTW%: REM SPEED
26 IFWX=5THENTX- 180 :GOT04(l
27 I FW%=10THENT%=90 :GOT048
28 IFWX-15THENTX=68 :GOT040
29 I FW%=2eTHENTX=45:GOT040
313 IFWX-2STHENTX=4e ' GOT040
31 IFWX=30THENT%=34 : GOT040
32 I F14,~=35THENn"'~8:00T04e
4 ('1 ZX=T (~ "'3' S%=T;.-; : PRJ NT" :.JI"SPC< 5)W;~" WPM. :;"
43 V;';=0:NX=1
50 FOI;;:T= 1TOTX :NE:..:T
51 GOSUB850
60 I FAS-"A" THENQOSIJB6 :GOSUB5 :GOT01'0
6 1 I FAt:=" F"THENGOSUB5 :00SUF15:GOSUB15 :00SUB6:GOT0150
62 IFAj:="C"THENGOSUB~:GOSUB6 :GOSUB':OOSUB6 :00T0150

63 I FR!:" " D" THENOOSIJB5 : GOSUB6: GOSlIB6: OOTO 1~0
64 IFA:I:="E"THENGOSUB6:GOT01~0

65 I FA$="F" TI-lE~lGOSI_IB6 : GOSUB6 : GOS I.lB~ : GOSUB6: GOTO 1~O
61:.' I FA$="G"THENGOSU!l5:GOSUB5:GOSUF6:GOT0 150
67 IFR$=" H"THENGOSUB6:GOSUB6 :GOSUB6:GOSUB5:GOT0150
68 I FRt:=" I" THEtlGOSU!l6: GOSIJB6 : 00T0150
69 1FAS'" " J" THE~lGOSUB6 : GOSUE5 :OOSUB~ : GOSUB5 : 00T015£'1
7~ IFAJ ="K"THENGQSUB5 :GOSUE6:GOSUB5 :GOT01SIlI
7 .. JFRt:="L"THENGOSUB6:G08UB5:GOSUF6:GOSUB6 :00T0150
72 JFR$'" " M" TH~NGOSLIB5: GOSUB5 : GOTO 1~,13
73 I F!='I :J: .. "N to THENGOSUB5 : GOSLIB6 : GOTO 150
74 IFA:I::"0"THENGOSUB5 : GOSUB5: GOSLIF5 : 00T0150
75 IFR$o: "P " THEtlGOSUB6: OOSUF5: GOSUB~:GOSUBG: GOT 01513
76 I FA:t: .. "Q" THENGOSUB5: GOSI.lB5: GOSUB6: GOSUB':i: 00T0150
77 IFA:t:= "R "TH ENOOSUB6 : GOSUB5 : GOSIJB6 : GOT0 150

Data or program storage
can be saved on the V IC
fl oppy d isk or the VIC cas­
sette drive. A lso avai lable
for the VIC-20 is the V IC
printer. It can be used to list
programs, or the contents ofFor those of you who

don't know who or what
the VIC·20 is. it is the low­
cost micro from Commo­
dore, the makers of the Pet
microcomputer. The VIC-20 is
built around the 6502 chip
and comes from the factory
w ith 5K of memory, of
which 3583 bytes are RAM.
The VIC-20 can be expand­
ed to 32K by the addition
of memory expanders. The
memory-expander cartridges
can be plugged into the back
of the VIC through the expan­
sion port. They come in 3K,
8K, and 16Ksizes and can be
used alone or all toge ther
with a mother board to give
you a total of 32K.

The VIC also has inter­
face cartridges which can be
plugged into the back of the
user port. The VI C wil l inter­
face through an R5-232 car­
tridge, an IEEE-488 car­
t ridge, or through a phone
modem. I have used the VIC
phone modem to plug into
one of the many computer
services and it works very
we ll. The phone modem
comes w ith the necessary
software to turn the VIC into
a terminal. As of yet, I have
not used the V IC for RTTY or
ASCII over the ham bands.
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78 IFA$'" "S"THEt~r::;O~:UB6 :OO~:UB6: GOSUB6: OOTO 150
79 IFf'!l=" T" THEtlGOSUB5 :OOTO 150
813 TFRf="U"THlC:tlGOSUB6: GOSUB6: GO~;UB5 : GOTOl50
81 rFAf; "1,1" THENOOSIJE6 ,OOSUB6 ' GOSUB6, GO~;UB5 :GOTO 1510
Po;' 1FA:f"-'''W'' THEtWO:::UB6 ,00SUJl':,: GQSIJB5 : OOTO 15 0
83 JFA:f=":~"THENGOSliB5,GOSUB6 : GOSUB6: oosuss 00TOl50
8,1 I FAt=" v'' TI-1ENGOSUB5 :GnSUE:6 ' GOSUE5 '00SUB5 : OQTO150
85 I FR:f="Z"THENGO::;UB5, GOSUB5: GO::;UB6 : GOSUB6: GO TOl ::;0
R6 ! FAt:" 1"T HENGOSUB6 ' GOSUE5 ' GOSUE5 ' GOSliB5 ' GOSUE5 ' GOSUE5' GOTO 1:,0
87 rFR$ "' '' 2''THE~mOSUB6 ' GOSUB6 : GOSUB:" GOSUB5' GOSUE5 : 00'10150
88 I FRf : " 3" THENGOSliE6 :00SUB6 ; [;O ~'3UBf, : GOSUB5 GOSUB5 ' GOTOl sc
89 J FRt'" ".:I "TI-1F.:NGOSUB6 : GOSUB6, C;OSUB6: GOSUB6 : GOSUB5 , Gor0150
~"'0 rl""R-t="~,"THE r~GOSUB6: OOSUB6· GOSUFlG: GOSliB6: G08UB6 : OOT0 150
~~ 1 I FA:f"''' 6" THEt-lGOSUB5 :0 0 SUB6 : GOSUB6: GOSIJB6 ' C;OSUB6 : GOTO15 0
50:? I FA$:" 7" THE ~ JGOSUB5 ' GOSUB5 ' GOSI)B6 : GOSUB6 :GOSUB6 , OOTOISl;'
3:: IFF1$:" 8" TI-1E~jGOSUB5 : GOSUB5: GOSI.IB5' GO~:UBI5 : GOSUBI5 ' GOT01 S0
94 I FH$= "9" TI1Ef.JOOSUB5 : 00~:UB5 : GOSUB5: OOSUB5 ' GOSUB6 ' OOTOI :.0
95 I F'~f:" 0" T HE~11~;OSUB5 : GOSUES : OOSUBS ,(;O':.I)B5 : GOSUB5 : GOTO 150
j ('1[1 1FRt=CHR:r (32) THENFORT", 1 TOS,;: NEXT : GOTO I ~,0

10 1 lFA$:". " THENGOSUB6 : GOSUB5: 0051.1.86: GOSUB5: GOSUB6: GOSUB5' I)OT0 150
113-::: II""A:f:" " "THEtmOSUB5: GOSUB5: GOSI..lB6 : OOSU B6: GOSUB5: GOSUB5 : 00TO l 5 0
1('3 IFA:r"'''''''THEt~GOSUB6:GOSUB6, GOSUB5 : GOSUBS' GOSUB6 ' GOSUE:6' GOTOlS(1
106 lI""A:f"''' :'' THENGOSUBS, G08UB5 : 008UE:5 : G08UB6' GOSUB6 : GOSUB6: GOT01 5 0
107 I FA:i : " .: " THENGOSUB':"" OOSUB6 ' GO~3UB5 : G(lSUE6; O(lSUB5: GOSUf :6 ' I)OTOI se
1('8 IFA1::"/"THENGOSUB5, GOSUB6' GOSUB6 : 00SUB5: OOSUB6 0010 150
1~9 IFA:f=" -"THEtlGOSUB:,' (;OSUf:6: (;OSUE6 : GOSUB6' GOSUB6, GOSUf:5 GOTOI5~)

150 GOTO~,O

85'" GETLt' IFL$"''' "TI-1E ~j9I;m

85~; IFLt)"0"THE~H20g

900 X,,-,INT( RND( 1) +90) +1
913 1 I F,<:{4 4 T HEt'190~1

302 l~X=60 T HEN900

9!B IF:~"-'61T HEN900

9f14 11:' :~:62THEtI900

"0'" IF><''-'64THE:N900
907 V,;",I-';-;"'" l: N;';;N;-;+I
""08 I F\'%"'6THE t~:'~"'32: 1,1%"'10'
909 lF ~' ~;"'300THE~11300
950 ~:f"-'CHR$ ( X) ' PRrN T~ :f i ' RETUF<ll
12003 PI" Hn" ~TOP!!!" , PRI t-IT " sto SELECT R tlEW SPEED" : PRI NT " ::+-t IT R'W KE',' . !!"
1205 GET ,]-t : I F-.T :f'" " "TI-1EN1205
1:21 ~3 00 T019
1300 PF' I tH" ~f:i"SP(:('.6)"•• STOP •• ",PRIm" PRESS Rtl ',' KEY lO " SPC( 9 ) " CotnI NUE. ~"

13Vi5 (;ETEt: IFE:f"""T"1EtH~:lJ5

131 (1 (;OT040

I;>EA[IY .

Victerm-4O, that gives the
VIC a 40 by 22 screen. As
of this writing, I have not
used it.

The V IC-20 can be pro­
grammed in Basic or ma­
chine language. It is very
easy to mix Basic and ma­
chine language together in a
program by the use of a sim­
ple command, SVS.

The Program

I chose Basic for the ran­
dom code-practice program
because it would be easy to
adapt to other computers
and also because speed of
execution was not an im por­
tant factor. No mem ory ex­
pansion is needed to run thi s
program. If you are using
expansion cartridges, they
should be switched off or re­
moved. This program takes
only 2227 bytes

The code-pract ice pro­
gram sends a random code
at whatever speed you se-

lect. You will be prom pted
for a sending speed from S
wpm to 3S w pm in steps of
5. The code sound is made
at the same t ime as the let­
ter is printed on the screen,
Printing the symbol at the
same time as it is sounded
can be very helpful when try­
ing to associate the symbol
with the sound.

If you prefe r, you can
blank out the screen so that
you cannot see the symbo ls
being printed unt il you stop
the program. The method
for doing th is is as fo llows.

Fi rst. w hen you reach the
part of the program that
asks you for a speed, type in
your selection - but before
you press RETURN, change
the cursor to w hite. Th is is
done by pressing the CTRL
key and 2 key together. Th is
will make the cu rsor disap­
pear. Now all symbols will
be printed the same color as

the screen. In order to see
what has been printed on
the sc reen, you must stop
the program by pressing any
key; then hit the RUN STOP
key. Then POK E 36879,8
and the screen wil l turn
back and you w ill see what
has been printed .

To rerun the program,
press the RUN STO P key
and the RESTORE key to­
gether. Th is will ch ange the
screen back to white and go
back to the first of the pro­
gram.

The way the program is
set to run is as follows, First,
the program gives my infor­
mation. By pressing any key
you move into the program.
You will be prompted for a
speed. A menu will be
printed on the screen for
your select ion, Enter your
choice and press RETURN.
The screen w ill cl ear and
you will hear a code and the

symbols will appear on the
sc reen in groups of five. Be
sure to turn the volume on.

When you have copied
enough, just press any key.
The code wi l l stop and you
wi ll be asked if you would
like to select a new speed. If
you do, then just press any
key. The screen will clear
and you will again be given
a selection from 5 wpm to
35 wpm.

The f irst part of the pro­
gram, lines 1- 3, deals w ith
my info rmat ion. Line 4 sets
the volume on the V IC; 15 is
as high as you can go. Lines
5-7 are the Cosubs. I placed
the Cosubs at the beginning
of the program as a memory­
crunch procedure to con­
serve mem ory. It would
have taken more memory
and more typing time if I
had used three-digit num­
bers,

Line 19 is an instruct ion
prompt for halting the pro­
gram. Lines 20 and 21 print
the speed menu Line 25
asks for your choice. Line 22
sets the pitch of the sounds.
You can change the pitch of
the Oah and Dit by POKEing
36875 to any va lue from 128
to 255.

Lines 26 through 32 set
the length of T% . T% is used
to set the lengths of th e
Oit, Dab. and the spaces,
You can change the speeds
by changing the va lue of
T% . Line 40 sets the length
of the Dah and Z% . Z% is
th ree t imes longer than T% .
This w ill make the Oahs
three t imes longer than the
Dits. Line 40 also sets the
va lue of S% which is the
length of the space between
words. S% is four t imes
longer than T% .

Line SO is the space be­
tween each symbol. Lines 60
through 109 are the sym bols
with the Cosubs to get each
Dah and Dit. Line 100 is the
blank space between the
groups. Line 1SO tell s the
V IC to go back and count to
T% and delay between sym­
bol s. Line 850 looks to see if
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a key has been pressed. If
one hasn't been pressed.
then the program goes to
line 900, at which point a
random num ber between 1
and 90 is generated.

Lines 901 to 90S take care
of the numbers that we can't
use in our program. line 907
keeps track of the number
of symbols printed since the
last space. Line 90B tells the
VIC what to do after it has
printed five symbols. line
950 turns our random num­
ber into a symbol and then
sends the VIC back to line
60 where it will look for the
symbol it has just printed .
The program will stay in this
loop until a key is pressed. If
a key is pressed. line 850 will
send the VIC to line 1200
where it will stop the code
and print an instruction
prompt. line 1205 will wait
for you to press a key. If a
key is pressed. the VIC will
go to line 19 . At line 19. the
VIC will start the rout ine to
get a new speed.

I have used the random­
code program for almost a
month now and have im­
proved my speed by ten
words a min ute. I hope that
you will find the practice as
helpful as t have. I haven't
used this program on any
prospec tive hams yet. but I
have made severa l code
tapes from this program and
given them to some of my
ham friends. So if your
friend doesn't have a VIC.
he can take advantage of
yours.

I have also made other
programs for the VIC-20 for
use by the amateur-radio op­
e rator. The Ham log is a
program that will keep track
of your QSOs by call and
state or country. Informa­
tion can be recalled by typ­
ing in a call or a state or a
country. Any data can be
listed for each station you
work. Such data could in­
clade the operator's name,
address, phone, frequency,
rig and antenna, or any inter-

esti ng tidbit you wish. Data
can be updated without any
hassl e.

Antenna Program

Another very useful pro­
gram is the antenna-design
program. All you do is input
the type of antenna and its
frequency. I have built some
of the antennas and fou nd
them to work very well. This
program could be very use­
ful to the ham who likes to
build his own

Programming
Can Be Fun

I have a very good time
experimenting with the VIC.
Sometimes it can be frus­
trating when something you
thought would work doesn't
and nothing you try will
work . You have to scrap the
idea and try the same thing
from another angle. Then
when it does work, it can be
very satisfying

The VIC is, at last, a com­
puter that most people can

affo rd (under $3(0) and it
can get you started in the
world of computers. At first,
the programs can look very
strange with a ll the Gosubs
and Cotes. the PO KEs and
PEE Ks, and all of the other
computer jargon. But it will
surprise you how fast you
can pick it up, and you will
be writing your own pro­
grams in no time at all .

If you are a ham who just
doesn't think that you could
use a computer, then I am
here to tell you that there
are many uses for one in the
ham shack even if you never
use it on the air. I am sure
that after you get the hang
of programming-and you
don't need to be an ex­
pert-you will find many
other uses for it around the
house. One word of caution:
it can be addicting!

If you have any questions
or some problems with the
random code-practice pro­
gram. please let me know.•

KantrOniCS

- -......
r •. . • '

68 73 Magazine . July, 1984

1977 to June 1980 ..• $3.00 ea
July 198010 present •. $3.60 eo

Add $1.00 per magazine for
shipping. 10 or more back is­
sues add $7.50 per order for
shipping.

Write for your copy today!

73: Amateur Badia's
Technical Journal

Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458



/
ANOTHER QUALITY PRODUCT FROM

If--"~ ConnectSystems
:corporated

23731 Madison Street
Torrance, CA 90505
Phone ~13)373~803

OUR NEW C5-16 DUA!.. PASSWORD
DECODER BOARD IS THE FINAL
SOLUTiON TO REPEATER
CONTROL SECURiTY

• 16 latched on/off functions
• Open collecto r (ca n drive relays direct­

Iy) and logic outputs for each fun ction.
• Two separately programmable three

digit passwords allow hierarchy control
• Primary password can access a ll 16

functions
• Secondary password can access 8

functions
• A primary password command can

enable/disable secondary password
contro l

• Can be strapped to operate without
passwords

• Adjustable pre-amp accommodates
10MV·2V input

• Retransmiss ion of control tones can
be eliminated by use of either open
co llector or data strobe logic outputs

• Power up reset
• XTAL controll ed tone decoder
• Operates from 10 VDC to 25VDC.

Reverse polarity protected
• Standard 4 Vz" x 6% " glass board with

44 pin gold plated edge connecto r.
Holes permit hard mounting

• Comes complete with manual and
mating connector

• 30 day retu rn privilege
• Limited six month warranty

CALL OR WRITE FOR BROCHURE

~ $149 [jj]

TOUCH TONpM
CONTROL

-

CS-201 2 POSI I I ON COA x SWITCM•• 19."5
CS-401 4 POS I I I ON C OAx S WI I CH •• " ' . ..5
CN-"20B I.S- I~MHI ~WR /WATl • •• l o;z' ''5
CN-72DS 1 .8- 1 5 OMHI S WR/ WATl ••• 14 4.95
CN-630 14o- 45OO1Hl SWR / _ 11•••• 1 2 1. <>0
l P- 05~ 5O- 5OOMMl 5W F OR H/T •• • • 19 . 95
5F-I"x 1.8- '""""", Z POe"ET S IIL.34 .95

WE HAVE NO DEALERS
- O RD ER DIRECT

(512) 733-0334
(Toll free number 800·531·5405)
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MI LL" R
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" I LLER
~u
~u

ELEC1RON' C "E:V E: RS '" ~E vS

1tF ~ 4"1 £ CONU ~EvER ' 1 4 3. 9 5
1tF ~ 4':OS DEL Ux E EL ECTRuN 1C "' IO VER • •••• • •• • b4'. '15
/'IF~ 410 DELU 'E " EvER '" RANOOM COOE: GEN . 11 4 . '15
1tF~ 4 ;>;> DELU ~E >:E VER ON BENCHER F ADDLE•• 9~.""
MF~ 4S 1 50 CMARACI ER ItFMORV >:E:VEIl • • •• ••• 78 • ..,.
1tF~ 4 8 4 400 CHARACTER ItE /'IORV !'E VER•• • • • , 21 . ..5
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Wll SDN"" AC O , 33-""'" 4 01'1 AOO (W 1(11 •••••• 6 7. '15
WI LSO"(/'IACO I WV- I A 10-4 OM lRAP VE RTl CAL . be."5

ANI E NNA SWI I CMES .. SUR /WA11MET£ R5

f UW£R SUPPLI ES p v !tACO

;>O<~ BAMP 9 1Jr<6E, bAI'1P I N I • • 4AMP CIlNT .. 35.00
2010 12 AHP !iLf><lE. l OA/'IP IMT . , ,,_ C DNT.. 49.oo
;>020 ;>4_ S IJR6E ,;>OAI'I" I Nl . ,1 2AI1P CON I • • 7'5. oo
20."lD 3" AMP SURGE:~~~~ I Nl • • ISAItP CONI .I 0 5 .on
4 0 3 0 3 0AMP r;ONl l ""-JUUl; HEAVY DUTv P/S • • • l bO .OO

ANIE_A l'-""ERS

MF~ -"OO ECONll TUNER 1 .8- 300'1-1 l 2QOW<l11 9 •• 39. 9!'l
1tF~ -901 AS ABOVE W' TM 4 . 1 ~_UN 4 4' . 9 ::;
1tF~ -4' 4 11: ANIE NNA TIINFR IS_ MEI ER J . 4 PAL . 75. 95
MI LLER I:NA100I A AUT llt'IATlC TLINE R ;>0<.... .. ;>9 4 • ..,.
I EN'EC 277 2O<>W l UNER SWR Bf<1DGF: •• • • • • • 1 30 . 00

c c.IP\lTER ACC ESSOR IES

"ANIRON ICS MAltlE ~ T FOR COt'It'IDDOkE 6 4 •• • • • B 2 . Y5
>:ANTRONI CS I1AMIE~ T FOR " IC-20•• • • • • •• •• • B2. =
" AN TRON I CS HA/'ISDF'I F OR V IC-20 • • • •••• • •• • 44 5
"ANIRON I CS /'I IN I - R EADER CW/ R TT V/ ASC II • • • ;> ~ 95
MF~ - I;>('lO CW ONL Y Cot'IF". I NIE1<FAC£ .. .. .. .. " » , 9':I
1tF~ - 1 2;>4 CW/R tlYlASC l 1 C OMP. ' NT£ RF ACE • • B8 . "5

CL USEllU IS - PR ICES GOOD .... I LE S IJPH... Y LASTS

DEbeo ACCS I AC DlJIC" CHARGER FO'I S - I .... 35 .00
DUlCD rx:;C91 rx:; Ol llC" CHAF<GICR FO'I 9 - 1 • • •• ."10 . 00
DEbeO DU:2 4 OQ DC Ol' ZC!' C liA flGE R TR-2400•• ."10 . 00
MV-GA ' N "b-85 "'" b EI.£ HENT BE A/'I• • • •• • • • 9 ('l. 00
MV-GA IN 5DBO 1(1-80/'1 TRAP D0I1P LE1 • •• • • • • 8 7 . 00
I __RSPACE 20 AK' POWER SlJPPl, V 1. 00
!'ENWOOD S I -I V£ 5 1( CHAI<IiICR FDf< l R- ;>4( ><} ••• 7;> .':>O
SWAN HF..;>OO .*' ""p ILE ..-/WArTHE1 ER.... . 37.50
'RAe l E 1 Cn El- ECIRONI C H' V£R ••• • • •• • • • •• • 4 • • 95
v~ mODU :TS '1Ol-PA 2?l 900<1 F t'l/ S 5 8 _ .. . 1 0 7. ( ><)
v~ m ODl lCl S I b<ll . - P A 2f1 l bOW F " / S S Il _ . 2 3 :<.00

AF'151.36 1/;> WA<>£ " ON "' .AS S · • • 29 .9"5
AM5-'4 7 MA6NET !'tOlINT •••••••••• 27 .95
0'115-1 47 IRa , I'lUUWf 2 7 ."::;
C6 ' - 1 44 TRI1NK MUJN T Ca.I.J NEAR. 4 4."5

COD Ayall a ble

SPARE ..AlIERY FOR P(;S-300••• ••• 2~ ."5
S P E_ ER Mit E FOf< P(;S-300••••••• 2" . .."
I fATHf'R CASE FOR PCS-300 2". 95
S> 'ARF' FoAfTf RV FOR 51- 142 22. -'::;
5PEA/'J:R MWE: f OR 51 -1 ~;> 31.95
I EAI11E R CASE F OR 51-14;> 31.-'::;
AC CHI>f<6lOIl FOI' 51 ·1 4;> 1 4 ·6HFl1 • • "1.95
Al: C.-r>E R F OR 5T -1 4;> 16-_' .. 27.95
At.; WID', C""I<GlO R HJR 5 -'5 5;>.95
I t AIHEP CAS E F OR S -1 5 I 5
~C ~ CHARG I NG CORD FOR 5 -15• • • • 12 5
"," " \f<E PA l IERy FOR 5 - 15• .•• •• • •• 2::i. 95
5/'EAlEk M I ~ E F OR 5 ·1 5 30 . »5

ALLIANCE ,£AVY DllIv ..OTO'I...... 99. (~'
ALLI/lIH[;E LISHI Dl IlV ROH JR•••••• 4:5.00
8 CUNoUC 1DR Ro'OR C Ap LE •• P ER F T . 0 .17
MIN I R58 IRGBXl Cl/A•••••• P £ R F l. 0.1"
RI>-8U Sl JPH'Fl..£~ COA' •••• • P E:R F T. O. 28
Fffi-;>I l /'Il L- S PEC COAx. •••• PE R FT .o.zs

NOW! A State- of-the- Ar t Antenna
for state -of- t he- Ar t Transceirers-

Why Settle for Anything Efse!
At last there is a mobile antenna that is truly a
fit companion for t oday 's solid stat e, no-tune
t ransceivers.

Once t he Spiderrs a -Band Antenna is tuned for
10, 15, 20 and 40 meters , all you have to do is
turn the band switch on the transceiver-the an­
tenna follows by itself.
W rite o r call n ow (or f u ll
irdorrna t iori o n t his , the
top o f the line in mobite
anten n as .

Hours: 8:30 a.m. to 5:00 p.m. Monday thru Frid ay
9:00 a.m. to 2:00 p.m. Saturday · CST
Prices subject to change wi thout notice.

HI _ ,
MI ·E S/'I
H I- I C
S ' -:;O<' W ·
1./'1 - '.'
S ' ·1 C
S ' ,, 4 0('
S I l;PC
ACH--' "
CC -- ' 5
OCC --1 5
N ' -1 5
'1/'1 -1 5

AVANT I
CtJ5I"CRAFT
C(]!>HCRAF T
I-US TU'R

::- /'It- , U, HANIJI-£L D ACCE5>;ORI E5

;> /'If TER A/'If'l IF IE:RS

Ml k A(; E ~ ;.>~ ;> I N 30 llUT wiT H PkEAMf' ••• 75.00
" ' RAGt Ie,o}{j f /'l/SSIe lOW I N 8 vw OU T• . • • 15J . OO
1'1 1_ 1l1 01" FM/5S8 h ... I N lbOW OUT •• 2 35 .oo
,." R","oF 1.' 3016 F ,.,/ssB 3001 I N 'bOW lJUl • • 2 0 , .00
'''''VO .. ISH-POWER "'-3UV 2 IN 30 aJl .. .. .. 5" . ..5
I{lt' VO MI ".' - P OWEIl HI.82V I " IN 80 0111 •••• 1 39.-'::;
IOI ' VO "'BM-POWER HU""V ' 0 IN ' ''0 ouT. .309 .95
1000C VU "ISH -PllWER I1LlbOV2::i 25 I N IW 1Il1127".-'::;

? /'Ifl fR PA"" AN' E.....AS

HF "'AD I DS

NCI> I"/'~~ 551l/CW. 4 I"E t'I. ~ WA V SCAN•• • • 888. 00
I HlIE r: AR~V 1!·-:.... 55B/CW,10- 8OI"I OI G••• 5 1<> . 00
IE"lE e cuRSAI R .l<X>W.551l/C ,10-1601'1 00
Al""N pcs --4..(~) 1c>t1 ,F/'I MOll •• H ... . lf, MEM• • ;>f, " . 9S

RDHJR5 ; CABCE

2 ,.,. IE R MOBil E ANTE'''''AS

;' I£lER' RADI OS

AIIJt.N PC5- ~..-o HI HtlNIlI£LD.3W. 8 t'lE""0Rv . ~"' . 95
Al lJt. N f't:5- 40u <) f M Mllli ILE. 2'"'"' . 'b f"E/'IlJR v . 2b5 . ~
''lJIoc- 2 0 3 3 FM """"ILE .=W.lI MIo MORV.... ... 27.. . 9S
SANIH; SI~'42 FM HANDHELD."."W.'O I'EM . • 27".95
IE....·"O 5- 15 ~M t-<ANDHELO.5".3 ME MOR V•• ••• 242.=
IU'''~) >;- 1'" >;-' 5 " " M 'b H V TON!' PAD • • 2b5.95
If NI> C 2 " '" FM HANDHELD. 2 . "". 10 MFt'IOFl V. O''';> . 95
................ Sl "'ER SPEC'A1 ..
, ~MPO S- IT 144 -14BMHl 2 .. H/ l , l / T PAO••• I99. 95
r 'R ICE ON S - I r INCI.UDES 5 / 8 W <>£ 5lJF'ER
S I ILl I I , RIJ" " H < Olle!' "' tl LE Sllf-'PLV LAS TS
•••••••••••• •••••••••••••••••••••••••••••••••

Hl\ ·7 3
u - l1 D
a61 (_".....,
~
4'.~1

P lJllERNlI1 "n;;v 5/8 WAVf lROMfl(Jt.E •• • •• •• • 29 .95
BlJITE:HI'UT ZMCV-:5 'I I I.' SlJPER TROI'lBlJN£•• • • • 3~ .~
cusHCRAt'T AR,;>B Rlt«JO RANGI'R 11 34.00
ctlSllCI<Al-1 A144 ·11 II ELEMENI BEA/'I • • • • • • • 4~ . 25

C" SH CRAFT 0'114' - " II EIE /'IENT ..E:A/'I ••• •••• 44.<5
c"sHr:"Al-1 A144 - 20 T 20 ELE/'IE: NT TWIST ... .. "7.95
C1JSHr.RAFT 0'11 4 7-201 :70 EL~/'II,Nl T..1 5 1 ••••• 8 1 • ..,.
CllSHCRAF T 21 4 .. " 0'1 ~eP T4 ELE MENT BEA/'I • • 7 4. 95
U lStlCRAF T 3;'- 1" I " EL E'ME N I OCA 88 .95

CAll FRANK WD5GZU, JOE KASAOO

~
2.:::~~E:~~~~~: OR STEVEN KASSW! FOR QUOTES,c:::i'Jjl-;;;;;:;;4::;;;;;';-- ON OTHER RELATED PRODUCTS

Amateur Amo.::: o",o,"

C • t- Equipment,
omm~unlca IOns Accesscrtee

& Antennas.

Et Export Anywhere
t=-\ &1 C. 2317 Vance Jackson Rd.
~ San Antonio TX 78213
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HAM HELP

SOCIAL EVENTS
Listings m thiS col"mn d'~ pro_idee I,,,,, 01

ella,!}" (Ill a spa~e·a.,.,lable basis. The lo!­

1"'''''''lI in /[)fmal ion sr.""!,, ee inciudl'd in
we'Y ell"{iUnCeme"r sponsor, IIVf1IJI. aa t~.

rim",. p laC6. c" y M.. /e, ;;rJm,ssiD" <J1arge iii

any). '''''lures. 18!~ ·in ffequencies a"d f'*
name " I whom to COn/ael/or IlJrI~e, ,nforma­

lien. Announcemen/s must be recei'led Dy 73

Maglllln" by Ihe ,"., 01 t~e month, two
motIlhs priOf to rile moll/II .n whICh the eWlnl

takes place. 1.41101/(l £editorial OIlices, n Mag­
lLZlne, Pine 51, Pet",borouQIl !'IH ~sa

MAPLE RIDGE Be CAN
JUH 30- JU L 1

The Maple Ridge ARC will ncet HamleSl
'84 Of] June 3O-July 1, 1964. at the Maple
Ridge Fairgrounds, 30 mi les l:l'Isl at Van­
COUVaf. The 'll9istralio" tee is $1>'00 for
hams ~nd $2.00 for non.t'ams ever 12years
olel. reatoree w.1I ;' lClude a swap a,1(j shop,
commercial displays, Dunny hunts, and
ladies' ar>d chjldroo 's programs. Food and
campe< SlJa<:e wittl etectricJ1 y will be
avaitable. lal~i l\ UtI 146.201,80 and
146.341.94. FOf ncee ,nt"rmat,oo 01 pre­
registration (<'0 % olf gale tee). conlact
Maple Ridge ARC, 80.. 2\12 , M"pie Ridge
ec V2X 7G2,

OVERLAND PARK KS
JUL4 ·7

The Mobite AmaltlU' Radio Awards Club,
Inc., wiil hold {hei, annu,,1 corwoolion ' rom
WedrJe6day to saturday, Juiy 4-7, 1984, at
tile Huliday Inn in Chrtorland Par~ KS. There
will be II picnic fV! bdrly a" i"ats on Wednes­
day e"eoing, and 00 Thursda y th",e Will be
ar"" tOUIS "rx1 d dinner tneater On Friday

r

I need a schematic and manual 'or my
Tempo FMH·2, two-meter HT. I also need a
good (untlroken) bdl1l1fY 1ray lor sarno.

Please "dvise of your costs wnllll reply ing
Tnank you.

Aandy W. While KB<lALH
S06 Aobinhood Ori...

Seneca SC 29618

T...enly ,ea,s ail". I r ~ad an art icle on
how to convert a TV to an osdlloscope. I
new three Olu S&W IV" wnich I'd like to
co.......rt to son"" tlV" of IdSI equipmenl, but
I dun't know how. Can ",.ybody help?

GlIY Milne W2BPN
32 Stag Trail

fairlield NJ 07006

I am In ~speratl! need ot a 5BP4 56Pl ,
ur e<.lU'''alenl U-H fV' ",y Elco model 425
csctncsccoe Ai'f ",fOl'"",lhm on where I
can filld or pU' ~hase <.of", ,",ould be great ly
appreclaled.

Ira Llnc\8nn.n
PO Box 229

Commack NY 11125

I~ copies of slMlra l pagas 'rom the
manual tor tne ANNSM 281A OSCill06cope
(military _slon ot the Hew lett·Packard
HP18O), I also 00I!d some pages hom the
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lhere will be antenna and computer torurne,
,one! on Satu rday morning the annual busi·
"es-s meet ing wi ll be tlald. The hospitality
suite wi ll be open during the entire ceweo­
lion, For more information, send an SASE
to R. L Dyson KIlAYO, R1 , Bo. 230 M, De
Soto KS 66018.

MAHOPAC NY
JUL7

The Putnam Emargency Amat"",r Re­
peater League lPEARll will hold Us 3rd a....
noal hamfest on Saturday, July 7. 1984, from
9:00 am to 4:00 pm, al SI. John's SChool
Monsignor O'Brien BoUlevard, MallOpac
NY, General admiSSion is $1,00, Indoor
tables are $5,00 each, and cutooce l ailQat·
ing is $4,00. Talk·in on 144.535/145.135 and
146.52. For advance 'eglstration and more
information, contact frank Konecnik
WB2PTP, RD1, 244 C, Carmel NY 10512.

FARIBAULT MN
JUl 7

The Faribault Amateur Radio Cluo will
hold us 3rd annual swap'est on Saturday.
July 7, 1984, from 9:00 am to 3;00 pm, at Aice
County Fairgrounds, Faribault MN. Tabjes
are available only by reservation before Ju·
Iy 1St. Talk·ln on 146,19/,79, FOI' more Infor·

matlon, centact M'ke Fe<guson NIOGG at
(507).744-5145 after 5:00 pm.

OAK CREEK WI

JUl7

The Soutn Milwaukee Ama teur Aadio
Club w,11hold 'IS annual swapfesl on Satu r·
day, July 7, 1984 110m 7:00 am to appro..l·
mately 5:00 pm, at the American Legion

service manual for Ihe Mol oro la Mocom 10.

John TobIn KF4WG
6726 Cocos Drive
Orlendo FL32807

I need a schematic or service manual fOf
tile Com-Data model 301F2 modem and Ihe
Com-Data model 201F4-13 modem. I am

also trying to lind a curumt eecreeercr Jim
Labo K'OSTle~·WB8I DD.

JohnHackmanWB4WA
5290 bat lIalley ROlId

MOl.Int Pleaunt MI48858

I am look ing l or the service manual for
the NCX.J, or schematics for the power
supply 'or the NCX.J lby Nal ional),

DfHlnia BosiayWA1UAS
186 Hickam Drtve

lorlngAFB ME04751
{2(7)-328-4432

Anyone inlerested in the Chaverim, an

organization 'ormed 10 promote a closer
relatiooship among Jewish radio amateurs
and their frloods, please conlact mao

Claire KlIJMH'lllen KAJONJ
1934 Davereaux Avenua

Philadelphia PA 19149

POSI ~434 , 9327 South Shepard Avenue,
Oak Creek WI 53154. Admission is $3.00 per
person and inclUdes a " Happy Hour" with
tree beverapes. Park ing, a picnic area, hot
and cold sandwicnes, and liquid reffesh·
ments wil l be a"a ilable. There will be free
overnight camping. Talk·ln on 146,94 MHz
FM. For more delalls, Including a locat
map, write Sout h Milwa ukee Amal eur Aa­
ore Club, PO Box 102, South Milwaukee WI

53172.

INDIANAPOLIS IN
JUl7-6

The S1ate ARAL Convention and the Indl·
anapolls Hamfesl wil l be h~d on Satu'day
and Sunday , July 7-8. 1984, at the Marion
Counly Fa irgrounds at the soultleaste<n in­
teesecucn of H 4 and 1465, Gate tickets are
$.4.00 and entille you 10 free parking and all
act ivi ties. Flea-market and commllfclal ven·
cces may set up at 8:00 am on Saturday. Ju­
Iy 7th. Securi ty will be provided Saturday
night and Sunday, and free camper tacill·
lies and nookups wi ll be avai lable on Ihe
grounds. The comme<c ial building will be
open to the public at 8:00 am on Sunday, Ju­
ly 6th, There will be tecnnical fo rums all day
Sunday, and professional rccc service will
be Pfovided, For lurther information, co....
tact Indianapolis Hemtest. Bo. 11086, Indl·
anapol is IN 46201.

ALEXANDER NY
JUl8

The Genesee Radio Amateurs, Inc.. will
no ld the Batavia Hamfesl on Sunday, July
8, 1984, from 7:00 am 105:00 pm, al theAlex.
aoder Firemen's Grounds, Rte. 98, Alex·
enoer NY. Admission is $3.00 in advance
berore June 22, 1984, and $4.00 at the door,
The commercial e.hlbil area will open at
9:00 am and mere wil l be hot ·air·balloon
rides. Activit ies will inc lude breakfast at
6:00 am, a CW contest, OM and YL PfC­
gr"ms, a .52 check·in contest , a nee ma'kel,
a chic ken bartleCue, and tree camp ing
(electric ity Is $2,00),Ta lk·in on 6.52 and 4.71 1
5.31 (W2RCX). For further Intormatlon, con­

tact GRAM, PO e,» 572, Bala"ia NY 14020.

80WlIN13 GREEN OH
JUL8

t re 20th annual Wood Counly Ham·A·
Aama wil l tJe held On Sunday, July 8, 1984,
tJeglnnlng at 8:00 am, at the Wood Count~

Fairgrounds, Bowl ing Green OH. Admis·
s ion and parking are f,ee. Trunk sales and
food wi ll ee a"ailable. Advance lable rllllt ·
als are $5,00 and are for dealers on ly. sal ·

urday wi ll be available for setups until 8:00
pm. Talk·in on ,52. FOI' more Infonnal ion Or
dea ler rentals, send an SASE to Wood
Cou nty ARC, clo Cra ig Henderson, Box 366,
Lockey OH 43443.

SHEBOYGAN WI
JUL 14

The 'i ft h annual Sheboygan County
Amateur Radio Club Lakeshore Swapfesl
and Brat Fry will be held on July 14. 1984.
from 10:00 am to 4,00 pm, at the Wilson
Town Hall , south of Sneboygan WI. Tables
are free and camping Is available at Tllfry
Andre State Park. For a flyer and other InfOI"
mat,on, wme Julian E, Jetaer KR9$, 6400

Hawthorn Road, Sheboygan W1 53081 , or
phone 1414f--«j7·3366 atter 500 pm COT.

MILTON ONT CAN
JUl 14

The Burlington Amateur Radio Club will
nost tne lenth annual Ontario HamfeSI on
July 14, 1984, from 7:00 am to 4:00 pm, at
the fairgrounds in Milton ONT, Tickets are
$250 in advance and $.4,00 at Ihe gale,
Weekend campi ng, ffee parking, and free
flea·markel tables will be available, Fea·
tures will include Irn100r commercial dis·

plays as well as the traditional events, hlk·
in on .211.81 lc lub repeater}. FOI' more oe­
lails, contact BARC, PO Bo. 636, Bu'l ·
ington ONT L7R 3Y7, Canada.

EAU CLAIRE WI
JUL1.

The Eau Claire Amaleur Radio Club will
hold its annua l hamlest on Satufday, July
14, 1984, from 8:00 am t0 4:OO pen, at tee 4-H
buildings in Eau Claire WI, Tickets are $2.00
In advance and $3.00 at me cloof: tables and
coHee are free. Talk. n on .311,91 and ,52
simple• . FOf mOfe intormalion and tickets ,
send an SASE to Gene Ueberg KA9DWH,
2840 Saturn A"enue, Eau Cla ire WI 54703,

AUGUSTA NJ

JUL14

The Sussex County ARC will sponsor
SCARC '84 on Saturda~, July 14, 1984,
beginning a1 8:00 am, at the Sussex County
Fairgrounds, Plains Aoad, 011 Rte. 206,

Augusta NJ. Adm iss ion Is $2.00. Indoor
tables are $5,00 in advance and $6.00 at the
cloof ; tailgate space Is $4.00 in advance and
$5,00 at the gata. The'e will be lood and re­
tresbments and plenty 0' free parking. Talk ·
In on .901,30 and ,52 simplex. For further in­

format ion, wri te Donald R. St ickle K20 X,
Weldon Aoad, AD U , Lake Hopalcong NJ

07849, or phone (201)-663.Q677.

POUGHKEEPSIE NY
JUL 14

The AAAl Mt. Beacon Hamfest wi ll be
held on Saturday, July 14, 1984 from 8:00
am to 3:00 pm, at the Arlington sen ior High
$chool , POUghkeepsleJLagranll". Dutcness
County NY. Admission is $2.00 (XYl and

you, ch ild ren wil l be admitted Iree), tailgat­

ing is $3,00 (includes one tree admission),
and a ta ble space is $4,00 (Includes one hee

table and admission). Hot food, be"e<all"s.
and free parking will be avai lable, There wi l l
be an auction beginning at 2:00 pm. Talk·in
on 146,371.97 and 146,52. For more mtorma­
tlon, contact Art Holmes WA2TIF , 2 Stfaub
Drive, Pleasant Valley NY 12569. (914)-635­
2614, or Wall Sulkowsk i K2DPL 61 Robin

Road, Poughkeepsie NY 12601 , (914/462·
5133,

MANCHESTER NH

JUl 14

Tne New Hampshire FM Assoc iation
will sponsor an amal euH adioielect roni cs
nee markel on Salurday. July 14, 1984, be­
g inn ing at 9:00 am, at the Manchester Mu·
nlc ipal Airport. Tne rain date will be July
15, 1984, Genera l adm ission Is $1.00 per
person and sellers ' admission Is $5.00
lbring your own table or tailgate). Com·
mercial displays are welcome. Ref resh·
mems will be avauabte. Ta lk ·in on 146,52

FM. For tuetner In/ormat ion , coni act Dick
oesacereee W1KGZ at (603)-668-a880 and

lor pre-regislration Or more information,
write Doug Aiken K1WPM, 30 Meadow·
glen Drive, MancheSler NH 03103, or

pllOne (603Hl22.()831.

CHARLESTON SC
JUL 14-15

Tna Charleston Amaleur Radio $oc iely
... ,11hold lIS annu al hamfest on July 14_15.
1984, at ttle Omar Shrine Temple. Ta lk-In on
146.191.79. For further inlormatlon, write
Hamlesl Commiliee, PO Bo.. 70341 ,
Charleston Helyhls SC 29405.

BOISSEVAIN MAN CAN
JUL 14_1 5

The 21st annual Internalional Hamfest
wi ll be held on July 14-15, 1984, at tne In·
ternatlonal Peace Garden betwaen Dun·
seith NO and scresevern MAN , Act iv it ies



...111 lnel....,. transmiU", hunla, mobi le
judging, aod a ON conleal. b c,,"lIen t
e.mpIng l acil i l ies "';11 be a.ail~ klr
~ Information, contacl William W
Bosch WDtE.M¥ or Stankty E. Kitletaon
WDtOI.J , eo. H. OIcklnsoro NO 58eOl .

LOUISVlll.E OH
JUL1 5

The raeee Amateur Rad io Cl ub (W8Z)()

aod the Canlon Amateur RadiO Cl ub
(W8Alj will prn&nt lhe 101h annua l Hall 01
Fame Hamlesl on Su nday, J uly I S, 1984,
al the Nlmlsh illen Grange, 6461 Euton
Si rent, Loui svill e OH. Adm ission Is $2.50
in advance and $3.00 at the gate. Tables
ara for rent on a l eserved baal • . T. lk·ln on
14&,521.52 aod "7.71/.12. For rea",.... IIon.
or more informal lon, wrlle Sutch Lebold
WMSHP, l OOn HazelvleoN Avenue, Alli­
ance OH Ul501 , or phone (216).82 I -l1794.

WASHINGTON MO

J UL15

The 22tICI annual Zero-Bea t"'. ARC
Ham!esl will be I\eoId on Ju ly IS, 198<1, from
9:OO.m 103:00 pm, at the Washington MO

FairQrOUod. . There is no admlUIon
charge. Advance reservat ions for uee­
market apaces untie< t tle pavilion are lim­
Ited aod advance reser<ations ara advised,

Thera will be a candy scrambla, a gigantic
traders' row, sandwiches, dinners, and
o ther ref ,eshments . Ta lk·ln on 1 ~7,241.84

and 146,52. For IIlrttle' in 'orma tlon , ...nte
2ero-Beat"" ARC, Bo~ 2~ , Dutzow 1.'10

.""
EDGEWATER PARK NJ

JUL 15

The West Jerwy Radio AJTIateu'. will
I'IOlc:l tl'leir 81h annual hamfesl on Sunday.

July 15, 19&f. ' rom 9:OO ..m 10 3:00 pm, ta,n
or $hine, a t l he Super 130 Oftve-ln T'-lIe,
Roule 130, 10....1'" P.r1< NJ 12 miles

s.outh of Burl'nglon, 8 miles north of Pal·
myt~ Regial rahon is SJ.oo \ .Iof:ftIIN$ ""'at
bring thei r own l . bIes). Selup 'or -.dora
only i, .1 7.00 .m. Ta'k~n on 147.751.15,
loU.87/.4 7, sod 14&,52. For mora Informa·

lion or adv.nce tickels, send an SASE 10

Mary Lou ShonlZ N2CLX, 107 Spruce
Lane. Roule 18, Mounl Hol ly NJ 08060, or
phone (609)-267-3063.

LAPORTE IN
JUL 15

The combined LllPorte-M ichigan City
Amateur Rad io Club& will SpoflllOf their
Summer Ham'H I on Sunday, Ju ly 15,
1984, I rom 8:00 am to 2:00 pm, at the LI·
Pone County Fa lrgrOUndll, State Road 2.
wesl of LllPone IN. The dOnat ion i, SJ.OO
at the ",te. Good lood, cold drinlr.a. .od
paved otrtdoor par1<ing "';11 be available.
For reMfValions for indoor lablea
~4(lcIl00l), wflta PO 80. 30. LlPorta tN

""".
KUOPlO, FINlAN D

JUL1fl·22

The A.miIleur Riodio Club of Kuopio w,1I
Itold t he annual hamlest 01 the Finnish
Amateur Radio League (SRAlj on July
19-22,1984, In RauhalahtL Ac tivit ies will In­
clude SRAL foru ms, technical and OX l atka,
indoor and outdoor pl"ograms, and special
events 'Of ladies and children. For further
infOfmation, eontacl Joxa Haf\ ikainen
OH700. K.auPl)llkatu 45. SF 70100 Kuopio.
Finland,

GLACIER PARK MT
JUL 20-22

lhe 50th ",nnuat Glacl",·Waterton Interna·
h O"",f Hamleal on July 20--22, 1984• .at
11'11_ Fort<s CampgrOUnd on I.... OOtJltlem

edge of GIecI'" N.ational Part<. PJa.regia­

t r.a ll(lfl ", $8.50 afI(J 'nciudefl S.at utOay·
flIgI'll dinner (bring own ...... t and ul_lIsl
and Sunday...-ning brNklasl. Talk-m on
.52 and .341,94. For more Inlormatlon,
send sn SASE 10 Shirley Smith KC1DA.
1822 14th A¥8flUe Sou th , Great F.all s MT
se-es

TORONTO ONT CAN
JUL 20·22

The Ontario OX Assoc lstlon will spon­
SOr Ihe ANARC 1984 Convention on July
20-22, 198-4. "'I tha Ramada Rena issance
Hotel In TOfonto . Regls tra l ion Is S20 .oo

per person, Actlyi tie. will ine lude semi·
nar s on 'adio I;s lening. displays from
manul"'cfur",s of hobOy 8Qui~t , 10­
'ums WIth broadcaSlen I.om around lhe
world, atld a SoI turday_ing ballQueI .
The ballQuel l ee is $25.00 per per-son. For
regisU"'hon inl Ofmatoon . nd a sa-Jute 01
ICt,Yi lies, send a &ell_esse<! er1W!'IOpe

.od a " "toC lasa stamp (do not ",iii. the
Sl ",mp to I.... erwelopelto ANARCON '84.
PO 80. 232, Stat ,on Z. Toronto , Ontario,
Can"'da M5N 224.

WELLINGTON OH

JUL21

The Northern Ohio Amateur Rad io Soci ·
ety wil l ho ld i ts 7th . nnua l ARRL..-p.
pro'fed NOARFEST on July 21, 1984, from
8:00 am to 4:00 pm, al me Lora in County
F.irgrounds, Weillng l on OH, Dona tions
are $3,00 in adv. nce . od SJ50 at the gate.

Child',," ufldet 12 will be .dmitt ed fr"".
There will be a huge l)l8Cl<topped I Ie.ll-ma r·
ket area and parking i, $ 1.00 per ear

space. Flu -mark", _up;s ' rom 6:00 am

10 8:00 am. Indoor a. hib41 spacaa Wllh an
8-1001 table are $8.00 each , Send check l Ot

""'.nce reglSlr. toon to JQ/'ln P.ul JoneS
WA8CAE, 4612 Tirnbeo .,... om., Lorain

OM 44052, or phone (216~282"'bb. Camp­
en may pari< _rwgnl "rMHY .t no
eharge bu1 no Ilookupa wi ll be .vailabla_
T.tk~n on l oU.55I145.15 .od 146.52. For
admissJOfl I idr.ets, write NOARFEST. PO
80. 3!>4, Lorain OH 44052,

PETOSKEY MI
JUL 21

The Strai ts Area ARC wili ltold It s annual
swap shop and compulet demonat,allon on
July 21, 1964, from 9:00 am t02:00 pm,ln the
4·H Bui ld ing at the Emmet County Fair·
grounds. AdmissiOll is $2,50 and tables are
nOll each: setup$ "'16al 8.00 .m. RV uomp­
ing w,1t be available neaf'bl'. Talk~n 011

14$87 and.52. FOf more delalta, write w­
Sl ain KMNKS, 4487 Ibbinsotl Road, Pelle­
ton MI 49769, Of phone 161$638 as !!.

CROSSVILLE TN
JUL21 - 22

The COokeville Repea t'" AsSOCiation
and the P1. leau ARC will hokl the annual
CrQUYilie Ham fest on July 21-22, 1964,
at l he Cumberland County Community
Complex. Highway 7ON. croee-me TN.
Talk·ln on 147.691.09 and 14 7.931.33.
For lu.ther informal ion, contact PARCo
PO Bo~ 262t , Crossvilla TN 38555

PALM VRA IL
JUL 21-22

The Ouad-Co- """"leur Radio Club ""ill
spon$(If the 27th arvtUal ~m'eal aI lhe
BrNklasl Club on Juiy21_22, 1964. • t Terry
P.rk. '" of a mite east aI Pslmyra IL camp.
Ing facilities "";l1 be open tram f riday alt",,·
noon unlil Monday morning. There "";.1 be

• "Technica l assistance by F.C.C. li censed technicians
us ing the l inest repair, test , and a lignment equipment
to give you results you can count on.

··F.C.C. licenses;
"General Rad iotelephone (sh ip radar endorsed)
"Second Cl ass Radiotelegraph (ship radar and atrcrat t
radiotelegraph endorsed)

• Amateur Extra Class

••

-REPAIRS

-IN STALLATIONS

- MODIFICATIONS

13313 FOREST HILL RD.
GRAND LEDGE, MICHIGAN. 48837

Geff N8CE
517-626-6044

-EVALUATIONS

-ALIGNMENTS

- TESTS

6- 10 P,M.
Sun. thru Thurs,
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C.W. CommunicationslPeterborough
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games, contests, gol fing, fishing, and gear
swapp< ng, and on Saturday night, dancing
and ITIO'<les. Sring your own basket lunch;
sandwiches and sort drinks wil l be avail ­
able. Talk·in on 3913 kHz from noon SatUf'
day to 11:00 am Sunday. For more informa·
tlon, write Hamfest. % Quad-Co. ARC,
602-0 East Walnut, Chatham IL 62629.

EUGENE OR
JUL 21-22

The 9th annual Lane County Ham Fair
will be held on July 21 -22, 1964, at the Ore­
gon Nati onal Guard Armory, 2515 Centenni ·
al (across from Autzen Stadium), Eugane
OR. Doors will open at 8:00 am both days.
Registration and swap tables are $5.00
each. Becauss Of limited space, a non­
relundabie reservation is requi'ed lor swap
tables (maximum: 2~ In addition to swap
tables, features will include a 2-meter bun.
ny hunt, technica l seminars, comput...
demonstrat ions, license exams, bingo, a
kiddie korner, and women's activities.
tne-e wil l be an all-day snack bar, free pari<.·
Ing tor AVs (00 hookups~ and a Saturday
pot ·luck supper at 6:00 pm. Talk~n on
146.28/.68, 141.861.26, aoo on .52/.52. f or ee­
vance tickets or tabre ,eservatlons. send a
cnece payable to Lane County Ham Fair
and an SASE to Tom TemOy WBlWPU,
Treasur..., 3221 Croc~er Road. EUll"ne OR
91404, or phone (503)-689-1161 . Ticket pack·
ets may also be picked up altha pre-ragi s·
tratlon tabre at tbe Ham Fair.

OKLAHOMA CITY OK
JUl 21 - 22

The Central Oklahoma Radio Amateurs
will host Ham Holiday and the State ARRL
Convention on July 21-22, 1984, at the Un--

coin Plaza Inn and contererce Cente<, 4445
Lincoln Boulevard, Oklahoma City OK
13105. ProHegislratlon (betore July 6th) Is
$8; at the door, tickets are $10. The Satur·
day-evening ceoauet ticket is $14.00 and
the Sunday QONA breaklastls $1.20. Flea·
mari<et tables are $5.00 each in advance
and, if available, $8.00 each at the door. In
addit ion to these activities, there will be
programs, special-interest events, unlim­
Ited free park ing for cars and sell-contained
AVs, the flea market on Saturday, and
dealer displays on Saturday and Sunday.
For resefVations, write CORA, PO Box
44091 , Oklahoma City OK 13144. For a
special hoIel rate of $041.00 (piUS tax) tor a
double, call (800)-622-6034 (Oklahoma) or
1600).C54-8-419 (out of state).

WHEELING WV
JUL22

The Triple States Radio Amateur Club
will hold its 6th annual Wheeling WV Ham­
fest on Sunday, July 22, 1964, from 9:00 am
to 4:00 pm, et Wheeling Pari<. Admission is
$3.00 and children 12 and under will be ad­
mitted free. Dealers are welcome aoo
tables arl! available. There will be a !lea
mari<et and auctions, all under cover. Re­
freshments aoo free parl<. lng will be avail·
able. Talk·ln on 146.31/.91 and 147.15/.15.
f or a foor.page brochu'e with more Inlor­
mation and a map, cootect TSRAC, Box
240. RD 1, Adena OH 43901. or phone
(614f-546--3930.

BEAVERTON OR
JUL27-29

The Willamene Valley OX Club will hold
the 1984 OX Convention on July 21-29,
1984, at ths Green wood Inn, Beaverton

OR. For further Inlormatlon, wrlfe Bob
Herndon W7XN, 601 Andover eeee. Port·
land OR 91202, or phone (503~232·2140.

HOUGHTON MI
JUL 28

The CoPpel"Country Radio Amateur A.­
soclatlon wil l host the 1964 Upper Ptlnln-­
sula Hamfest on July 26, 1964, at the Me­
morial Union Caleteria on the campus
of Michigan Technological University,
Houghton Ml. For further Inlormation,
write Howard Junkin N8F HF, Co-Chair­
man, UP Hamfest, H16 West South Street,
Houghton MI 49931, or phooe l\I06)-482.
seao.

GLENWOOD SPRINGS CO
JUl2a

The Ski Country ARC will hold Its thl,d
annual swap!est, in conjunction with the
CCARC meeting, on July 2B, 1984, Irom
9:00 am to 3:30 pm, at the CMC building,
1402 Blaka, Glenwood Springs CO. Fult ta­
bias are $5.00 and hall tables are $3.00.
Thers will be guest speakers and demon-­
etrettone. Talk·ln on 146.07/.61. For further
in rormatlon, contact Bob Ludtke K9MWM,
1001 Grand Avenue, Glenwood Springs
CO 81601, or phone (303~945--5966.

ASHEVilLE NC
JUL28-29

The Western North Carolina Hamlest
and Computer Fair will be held on July
28-29, 1964, at the Buncombe Coonty
Fireman's Associa tion Training Center In
West Buncombe County, near Asheville.
There will be large indoor a reee with deal ·
ers ' lablss ($-5.00 each per day), an out-

dcoe Ilea market, and spaces for self-<:on·
talned vehicles (noo hookups). For more In·
format ion or resefValions, contact Ed Er·
win WW40, PO Sox 835, 120 Clayton
Road, Arden NC 26104.

WEST FRIENDSHIP MD
JUL 2i

The Baltimore Radio Amateur Tel8'o'l.
sloo Society (BRATS) wm present the
BRATS Maryland Haml est and Computer·
fest on Sunday July 29, 1964, at the How·
ard County Fairgrounds, Routa 144 at
Route 32, adjacent to Interatate 10, Weal
Frleooshlp MD, about 15 miles weat of the
Bailimore Beltway (695). Tabla sates are
by advanca res8f\lallon only; Indoor tables
aloog the wall wll h ac ale S20.00 each and
Indoo< tables In the center 01 the Itoo<
without ac are $10.00 each. Quantity dis·
coonls and booths are available. There
will be planty of ootdoor tailgating and RV
hookups will be available. Deal.... setups
begin Saturday at 2:00 pm with overnight
security provided. Talk·ln on 146.16
( -600),141.03 ( + 600), and .52 simplex.
For table reeervenoee and more lnlorma­
lion, write BAATS, PO Box 5915, Baltimore
MD 21208, or call Mayer Zimmerman
W3GXK at {301)-655-1812.

NASHVILLE ThI
JUL 29

The Radio Amateur Transmitting Society
will hold the sixth annual NasrM lIl! Ham
and Computer Fest on Sunday, July 29,
1964, from 8:00 am to 3:30 pm, at the
Nashvi lle Municipal Auditorium at Ih-e In­
tersection at James Robef1son Parl<.way
and Gay Streel in downtown Nashville TN.
There will be 00 adm ission charll" and

--
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- CllYelS100 to 185 MHz In I kHz steps With thumo·
wheel dial - Acculacy 1 part per 10 mittlon at snne­
quences - Internal FM adjustable Irorn 0 to 100 kH2
at a 1 kHz rate . Spurs and norse at least 60 dB te­
low carner s RF ou tput adjustable lrom ~-500 mV at
50 ohms . Operates on 12 Vdc @ 1/2 Amp . Avail ·
able for immediate delivery - $349.95 plus shipping
• Add-on ACCeSSOries available 10 euenc treq
range, add inlinlte resolu lion , voice and sub·audible
tones, AM , preciSion 120 dB canerateo attencatce
- Gatt tor oeans - Oe.1lers .anted \\'orkhtrlde.

VANGUARD LABS
1ll8-23J-aA.... HotUa, NY t 1423
~: (21 2148&-212O

...311

MODEL
SG100D
$349.95

""IloaPM'

HAVRE MT
AUG 17- 1'

352, Vm.no<Ia PA l lKl85, Of ceu Bob JOSU'
w. it WA3PZO at (21~l-449-9727.

GEORGETOWN KY
AUG 12

The B1uagrass Amat_ RadiO Soclety
will $pOn5Ot the Central Kentucky ARAt.
HlImfest on Sunday. Augusl 12. 1964, from
8-00 .m to 5;00 pm, at SCoII COunty High
School. Lonlic:k AGad and US Route 25,
Georgetown KY fa« HS064~ Tickets are
S3.5O in achance and $4.00 at Il'le OlIIe,

Thera Is no charge fa" OUIslde f\eHnarket
~ Features will include Iechnical to­
rums. awards, and exhibits In lIII:: ' acllit ies.
For more Information or tk:kets, write Ed­
wa'd B. Bono WA4ONE. PO eo. "'11 , Lex·
ington KY 40504.

WILLOW SPRINGS IL
AUG 12

The SOth annual Hamfaster, ' Ham'est
will be heldon Sunday, August 12, 1984, at
Santa fe Park. 91st and Wolf Road, Wil­

low Springs IL lsoulhwest of C/'Iical/Ol.
Tickets are $3.00 in act.arocs and $4.00 at
lhe gate. There will be an exhibi tor's
pa.lllon and the famous swappers' row.
Talk.ln on 146.52. FOf advance tickets,
aend a check Of money Ofder to Ham'est·
ers. PO Box 42792, ChiCago IL 60642.

The Northcentral Montana Hamfesl will
be held on August t 7- 19, 1964, In Bea.el
Cr"'" Park al Marden'. Campground, 29
renee south of Ha. re MT.

plex. For additional Informa tion, con tact
Roger f arley WA1OZE, Presidenl , Burlino­
Ion ARC, PO Box 312, Burlington VT
ce-ca.

CANYON TX
AUG 11_12

The Panhandle Amateur Radio Club.
Inc.• will hold its annual l'Iamfesl on Sat·
urday and Sunday, August 11-12, 196<1.
In tl'le Sludent Act lyWes Center, Weat
Te. as Slate Unl. eralty, Can)'OO TX.
Doors will open at 8:00 am each day with
plenty 01 ' ree tablas and space 'Of all.
Registrat ion per peraon Is $5.00 in ad­
. ance and $6.00 at Ihe door. Features
will Include a swapl eSl, commercial dia.
Iributors, meetinga, and a ladies pro­
gram. Ta lk~n on 148.904 and 3.933 MH2.
For more Informat lOtl on prlHeglstra·
t ion. motels, and RV camp$, contact the
PARe, PO Box 10221 , Amarillo TX 79116,
orJ im Ogle WMl/OX atl806>-J5.9-1002.

The Mid-Allanl ic Amateur Radio C11Jb
wi ll hOld lis annual hamfest on Sunday,
August 12, 1984. 'rom 9:00 am 10 4:00 pm,

rain or Shine, .t lhe Bucka COUnty Ori_
In, Route 61 1, W. rrlngton PA IS mllea
norlh of the Willow GfOYtI exit of the Penn­
syl. ania Turnplke~ Admlaslon Is $3.00 wllh
$2.00 additional 'or aach lallgate space
(bring your own lable). Ample pa'klng and
re' reshments will be a.-liable. Talk-In on
147,661.06 (WB3JOEJRj or 146.52. For lur.
ther Information, "" Ite MARC, PO Box

WARRINGTON PA
AUG 12

tfIND ICI"" TMI .",.fIJiIlIBI'Ul. t.lllllM I"'C ' I.£V9I RII M t-M

"ConIendef PI... If-

FEATURES: 2000 Entries '* alngl. alded diSk 19
itema per enlry): Two or dual dll~ option: AUla or
manual l irrll'>'date togging: Aula or manual ban<i'
mode toggIng: Edll/updf. ta fNtures: forward/r•
verse scan fUlly menu driven: complete log re'<illr*:
Prlnl complete log 10 printer. pr ing dup sheet to
the screen or pr inter: Print OSL labels aulo/man­
ual: Prlnl a SL cards autO/manual: WAS summary
and lePOl'l to screen or printer: DXCC summary
and report to SCreen or prin ter, f aste< than basic.
Detailed user manual ,
Conl.nder Pfu." : ONLV $34,9'5

Cg NlE MOE~ PLUS (....liioi1OXeC)st."
CO N TE MOE~ I II 95 (wKhtllt WAS OXCC.... h.. d......ptill~)
OeMOOlsk l3.50,
.. flEE fIClS_. ta••• • rlls '

C~UMTIIONICS

SllfTWAflE flI'ISIOM
'D,IOUI17
" . • ""I.IM46n6

them by 1000 am Salurday. Actlvilles will
Include a~Hz 2-meter band-plan forum. a
pad<et..adlo d1"(:!osalQn and dacnoI ostr.
tiOn. • tranamitler~, and a fufllM::hedu1e
01 ~' programs. Mnlssion to lhe
ladies' _sis $4.00. Talk--on on 148.341.94.
For more information. wril e Austin Sumo
meriest '84. PO Box 13413,Austin TX78111.

CHARLOTTE VT
AUG 11_12

TACOMAWA
AUG 11_12

The Radio Club of Tacoma (W701() will
present Hamfalr 1984 on August 11- 12.
196<1, at Olsen AudllOflum on the campua
0' Pacilic Lutheran Univeflily. Regislra·
lion Is $5.00 and traile ' and dormitory
space will be a.-liable on campus.t rea·
sonable rate•. Advance leglstration Is
..aUabie for tl'le SalurdaY-fl lght ba n.quet ,
comrr-clal apace, and llea-fTlllrkel
tables. Ta lk~n on 147.881.28 (W70 K). For
adCfit ional lnformaliOn and am-ance regl..
tratiorl, please conlllCl Grace Tetllel
A0 75. 701 South 1201h, Tacoma WA

"'"

The annual BARe International Ham.
fest will be l'leIdon Salurday and Sunday, ......
gust 11-12, 1964, at the Old Lantern Camp­
grounds. Charlott e VT. Tickets a,e $4,00
fOf both days and heterodynea under 12
will be admilled t-ee . Flea·markel apace
Is $2,00 and Indoor space Is $~.oo. Ove,·
nlghl campi ng wttl be a..ll able and
'eaturea will Include the Can-Am lug-ol·
war. Talk-ln on .341.904, .01/.61, and .52 slm-

JACKSONVILLE FL
AUG 4-5

Six amat_ radio clut:>s of t.... gree.ter
Jacl<torMlle ... will 5POfI'lO" the "a. ac dn
• ...-, GrNter Jacl<sonville H.m'eet on
A"'Illlll 4~5, 1964, at t!'le Orange Park Ker.­
nel Club, US 17 South neal ~29!>. Reglltr.
tlon Is $4.00; swap taDles are $9.00 tor one
dayor $15,00 'or tne weekend. (All proceeds
go to the promotion at amateur radio.) Sat·
urday hou,a a,e8:OO am t0 5:OO pm and scr­
day hours are 9:00 am to 3:00 pm. Featu'es
will Include a large swap-taDle iIlrea, torums
and programa, exhlbdors. and plenly of free
parking, Special discounts and promotlona
are a.allable to exhlbit0f8 contract ing for
space before July 15th. For rlOlsl rations,
swap taDles, special hotel rates, and more
informatiOn. ""'de Mike Pamin N-(EPO, 8718
~ "-:l. JacksonYille FL 32211.

taDles will be .....,laDle 'or $5.00. For lunhel
inlormatlOn, Hnll an SASE to Will.. Porter
KBo&8U. 4901 Idaho A--..e, Naslwille TN
312Oll,

POMONACA

'""'The Tft.County Amateur~iO Auocl.
l ion will hOld Its annual hlllTlfesl on Satur.
day, August 4, 1964, trom 8:00 am 10 4:00
pm, at Palomares Park Recreat ion Hall,
491 E. Arrow Hlghway (ttlft north side 01 Ar·
row Highway st Orange G'O'o'e, between
Towne and Garey), Pomona CA, Admis·
alon la a $1.00 donation. Swap tables (2'1>'
x 8') are a $5.00 donation per table and
the hall will open at 7:00 am 'or setup only.
Tablea ara limited and must be re.~ In
advance (no personal tables will be al·
lowed Inalde or outside lhe halt). Food.
drink. and I'ee parking will be avaIlable.
f N t....es will Include awards, programa.
and VCf'I tapes; and examinatiOnt will be
g~ II poulble. 'or~. Tec:hnk:lan,
General, and Advance class l~.
Talk~n on t4e.025+ . For advance rlO'.
tration. maka checks payable to TCARA
.nd -.cl with an SASE to Joe Lyddon
W86UFX. 6879 Sard Street, Alia Lorna CA
9t701 .

TRAIL Be CAN
AUG 4

Tne B8a'e< Valley Amateur Radio Club
will hold a . wapfest on Auguat 4, 198-4.
beginning at 1000 am, at the Comlneo
A'ena, Trail Be. T.l k~n on 146.&41.24. For
' urlhel in'ormation and resetYaUona tor
taDle space, please contact BVARC, do
3798 Woodland 0I'i'Ie. Trail Be vr R 'ZV1.

ANGOU IN
AUG .

The Situben COUnty RadiO Amateur_
witt pteS8nt tl'le 26th annu.' FM PiCnIc
and Hamlasl on Sunday, Augu$l 5, 1984.
at CrOOked Lake, Angola IN. Admiss ion la
$2.50. f eatures will Include plcnl c·atyle
BBQ chicken, Inside l ablas fOf eembncre
and .enders, a large electronlca U"a
marieat, and O'o'ernlght camping (lee
charged by County Park). Talk·ln on
146,52 and 147.81/.21.

.-------.-----.--UP YOUR ERP---,
For HT owners opera ting Ins ide a vehicle and w anl ,"g

Incre ased TlR range, RF PRODUCTS has the low co s t
solu tion.

Remove you, BNC antenn a from the H T and mount on
the RF PRODUCTS BNC magnet mount, install the magnet
mount on the roof t op and connec t the BNC co-ax connec tor.

The magnet mount jpart no, 199· 4 4~) has 10 'eel of small
( ~132 ") co-a x wi th BNC connector a ttached and IS cncec at
$15,95 (Inc lud ing shipping by UPS 10 48 states),
TO ORDER · send $15.95 money order Ofe.shiers check only

Fla . residen1s add 5% tall:, fOf ,ir UPS add $1 .50

AUSTIN TX
AUG 10-12

The Aust in Amal eur RadiO C1uD and tM
Auslln AelpMter ()-ganiutiOn will aponaor
AustIn Summerfest '84 Otl August 10-12,
1984, at \tie 4uatln MamoIt Hot.... In­

tarstate 3!5 at Highway 290. AdmiasiOn IS
$5.00 in ad\rance fdeadline: J....y 31sll ard
$7.00 at the door. Swaplest tllblel ara
a••,I.bIe on a flrs t-come, firll-eervec:l Daaia,
but Mcl'l eel.... may reserve tables In ad­
. aflC\l (limit 2) fOf $1.00 each and claim

r~"
The RF PRODUCTS Magnet Mounts are one 01fhe few maqnet.c antenna mounts available
that can be repaIred should the co-axcable bedamaged. The eo-a xcable connector Includes
a Shrink tubing strain reltef for long hfe ill l he connector/cable !lex pornl (an RF PRODUCTS
exclusive on all cable assemblies).
Eight other models avaIlable WIth three each cooceo rantenna conoectoes. co-ax typesand
trenscerver connectors (BNC. 1-118-18. 5116-24 & RG-I22U, RG-5BAIU. rmru 8X & BNC.
Pl·259. type Nl ·

RF PRODUCTS ~m
P.o BOl{ 33, Rockledge. FL 32955. U.S.A. (305) 631·0775
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A GARAGE-DOOR OPENER
CAN DO MORE: You can make
the spare channels on a garage-­
door opener with the circuit
shown here. Anything you want
can be turned on or off, as long
as it is within the amperage ca­
pability of the relay. One part,
the la tching relay, can be found
at Heath (part #273-3). The trans­
former to operate it is part #273­
' .- James Smith K5PTC, Irving
TX.
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PERMANENT POWER FOR THE fC-25A/H: Here's a way to keep your
memory without having to worry whether you left the radio on. Add a
third connection in the power plug as shown. Connect this to a con­
tinuous 12-V source through a suitable resistance to drop it to 9 V(I
used a t tc trimmer adjusted to 670 Ohms). Connect the normal power
lead of the radio to an appropriately-switched 12-V source, and the
memory will receive power even when the radio is turned off.-Vir­
gin ia Smith KA6NVB, San Diego CA.

CIRCUITS

ANOTHER HEAT CONTROL
FOR A SOLDERING IRON: This
control uses a solid-sta te dim­
mer switch. These high-low rota­
ry dimmer switches will control
resistance loads of up to 600
Watts. Wire one up with a fuse in
a small utility box and you will
have an infinite heat control for
soldering. Incidentally, if you
use a dimmer switch rated at 600
Watts, it can also be used as a
speed control for your 318-inch
electric drill.- E. A. Rowe
W7PWa, Che lan WA.

Do you ha ve a technique, modificat ion, or easy-ta-duplicate cir­
cui t that your fello w readers might be interested in ? If so, send us a
concise description of it (under two pages, double-spaced) and in ­
clude a clear diagram or schematic if needed.

In exchange for these technical gems. 73 offers you the choice of
a book from the Radio Bookshop. to be sent upon publication. Sub·
mit your idea (and book choice) to: Circuits , Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected lor
publication will be returned if an SASE is enclosed.

Fig. 1. Mechanical details.

74 73 Magazine · July, 1984

SPR,NG
CON'ACTS

Fig. 2. Charger schematic.

STAND-UP CHARGER FOR YAESU HTs: Inexpensive Radio Shack
parts can be used to make a charger for the Yaesu FT-208R
transceiver. Small screws (such as 6-32 MS) are threaded through
both boxes (RS #270-230) using the drilling dimensions shown in Fig.
1. Matching spring material is threaded onto both screws to make
contact with the charging buttons on the bottom of the FT·208R. Ex·
periment to get the best contact, then add rubber padding /0 the top
box to obtain a snug fit. The charging circuit in Fig. 2 will drop the
normal charging current about 10 mA, from 45 mA to 35 mA, which
wiJJ increase the total charging time. J1 is RS #274-292, R1 is RS
#27HJ07, and LED1 is RS #276-069. The LED will glow only when
proper contact is made wi th the bottom contacts of the HT.-David
F. Miller K9PQX, Niles IL.

MULTIPLE PLUG ADAPTER: After years of struggling to find the
right adapter for the right piece of gear, I built one that handles many
types of connections. I took a small hinged-lid box, like the boxes
that small bandages come in, and mounted a phone plug on one
end. Then I added a variety of different sockets on the sides of the
box . I included BNC and RCA conneclors, pin lacks, small sockets,
and banana jacks. Now I save a lot of time when servicing and test­
ing.-Wm. Bruce Cameron WA4UZM, Temple Terrace FL
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BARTER J/ BUY
Pfepaymetll Dr cl\Kk Of fI'ICIfIey Older " .equ"ed wIth 'fOUl' lOd. Ko d,s,counts Of

comm'UK)n$ .re . ... ,table. Plea " make.,.ou' PlIymetll to 73. Ra tes to< ITIIJII'ple
insertions . t ft ..111lilble on reques'

"'dve<1 'S' ''ll muSI perta,n 10 amateur .1oCl1O PfcduClS ot senolCeS. NQ s pec•., l
layouts Of pos'tIonS are pes',Dle "'It Idveft,s,ng eopy mus l be subm'lled type­
w"n.... (dOublo:t-"~..net InU$I 'nclude lu ll ...me and KId',", Copy IIITl, Ieos to
100 WOlds. ..... . ,mum. Count only IOfOI'ds in 'e.1. Address. Ifee

13 c..nnot _of, adYe<t,.,ng c" ,ms . nd U1nnol be tIe'Id responSIble 101 cla.ms
...-de by ll'M """',ser LiaDoht y 00 ,11 be limI ted to makIng any necessary eOffee­

IIOI'l in ll'M ..eot . ...".Dle ,ssue
Copy must be rllcell,ed on Peterbolough by the 511l of the s.econd month l>f~

cedillO l hol t;O'WOIf d.lte

Indl~,d"al (non<OmmefcU,11
eom.r-e,.1 ..

MOBILE IGNITIOH SHIELDING. F,.. 1010" .­

lure. Estes Engl'-'ng. 930 Mari". Dr,,,,,.
Por1 AngeIM WAll8362. BNB008

COMPUTER OWNERS! $l" per .- MFJ
122. CWIRTTYIASC! I term'''-' units_
5en6'recei.... CWIRTTYNIC-20 .tId (;om.

modore 601 50th...... Fun-r..I~. <l's!< Of

cassell... Kantronlcs. too. low prICeS.

speedy d&li-V. Hundredl sold Inl...N1 ·

1i0000011y, SASE lor O6Ia ,11 and ea la lOO 01
Commodore. Alarl, PET, ZX~l , n, TRS-«!
softwa ,e and acce&!loOfiet , AmalONr .4(:.

CflSsoriltS. 8 Harwl$l Cou'l. RO 7. Depl
BB, Flem'l'I(jlon NJ 08822. Tel!tPf'Qne
(20 1~782- 1 5!> 1 . 8:30- 10:30 EUI",n I,me.
BNB019

WANTED: Cash pa id lor used SPEED RA ·
OAR EQUIPMENT. Write or Cilll: Brian R
ESle rma n. PO Box 61"1 . Norlh/ ie ld IL
60093; (312).25 H I901. BNB030

MILITARY TECHNICAL MANUALS lor old
and oeeorere equipment. 6().page catillog.
$3,00. Mlllia ry Technical Ma nuill Service.
2266 Senasac Ave" Long Be a ch CA 90815.
BNB045

WANTE D- your unused Te le lype™ reo
pa ir parts. Hig h perces pa id' Send SASE
lor list of Teletype wrller parIS and . up·
p lies TYPETRONICS . Bo. 8873. ForI Lau·
derd ale FL 33310: (305/-583-13-40 a lte r 9:00
pm. N4TI . BNB052

WANTE D: Pre-l950 TV lell and old TV

GUIDE magazl""l. W3C RH. Bo. 20-5. lola ·
comb IL61"55: (309)--833·1809. BNB066

19M WIRE" C ABLE priCes cuI!!! ceu or
write lOf la tll'Sl filfl l'l(js. Ceft,lIed Com·
munical'ons. "The C8 10 10 Me Ier
People,"' "138 So. F... rls, Fremonl lol l
"9<1 12; j616j-92" -.<I561. BNB073

EMERGENCY COMMU NICATIONS-An
Ofgal'\iza lrooa l and Operalional Hand­
book , by K3PUR. A comptele rel...ence
gu'de lor ARESIRACES and 01"'" public
service groups. as r"";ewed in December
"83 CST and Janua<y '8-lI CO. S99!l plUI
Sl .50 PrH 10: FOW Art•. 1390" Old Quincy
Lane. Reston VA 22090 f'/A .eaidentl. .cId
" 'II. tax). 8NB089

OX HEADING MAPS lor Boslon. NYC.
Ph ila<lelphla. 8a.ll lmore. OelrOlI , Alla nta .
O>iciIgo. New OrIeant. SI Lou,•• Dallal.
LA. 11 ,,,17". $175 DP· 22',,3-4', » ,95
lIP. Specify cily Massey. PO 80. 391 .
Hainesport NJ otI036; l609l-261 .29!l2.

.,"'"
STATE-oF·THE·ART. noooe<l . IOW-orot,,,,
a.nlenna systems. Hel ical dnig", Irom

.. 15c pel wonl
. •• 50& pel WOI'd

3.5 10 50 101Hz. OORRs lrom 1401 to "50
MHz. ReI", 10 73 maganne reviewS in Qc.

Idler .nd Nowernbei . 1982. Com-Rad 1..­
duslfies . 25 Imson St'eeI , Bulla lo NY
1"210; (7161-713-14015. BNB096

ANTI-STATIC OUST COVERS by Cover­
Cr. lt Cotporation , Amaleu. r<>die. c:orn.
puters . pr, nl~, d ISk d<i..... . VCRs. New or
older modelS. Over 1.000 designs in stock
~nd ave< 1.000.000 in use. C~ 1l or w,;te IOf
brochure. Birch 1'1,11 Seles. PO 80x 2304. Pe­
IllfIXlo'ouot> NH 03-458; {6(3)-92"·1959.
8N8091

FIND OUT wh~t else you can near on your
general-coverage Ifansce;_ Of rece;_.
Complete Inlorma. lion on ma.ior Nort h
American ,adio-lislening clubs. Send 25C
~nd SASE. .... ssoctauco 01 North merican
RadiO Clubs . t500 Bu nbu ry Ori , Whillie r
CA 90601 BNB099

MAGICOM RF SPEECH PROCESSORS­
....dd 6 dB 01average output with gef!uine rl
Clipping in yo ur transmille,'s 1·1 stage.
Cuslom e ngineered lor Kenwood TS-12O,
TS·13O. TS-.<I3O, T5-520, T5 -53O, TS-a20;
Dra ke T·" X. TR-7; Yaesu FT-l02. Exc ellent
s peech quality, si mple Ins t a lla tion. a!·
forda ble prices! S.... SE for dala and cos t
Ma glco m, PO 8m 6552A, Bell".ue WA
98007, BNB lOl

ELECTRONIC AVOCATIONS'''. Nonpro fit
lerv'Ce promol ing radio hobbles. SASE. ....r·
nold Tlmm. 2308 Ga rfield ' 304. Mlnne a. p­
ofII MN 55-405. BNB106

FM SERVICE MANUALS- RCA. GE. Mo­
tOfQla. Ae'ot'on . .... Ipha. Johnson, Kur.
OuMont others . Rea.sonable. Send e . act
model ilnd desc. iption. T. Mclaugh lin, PO
Bo. "1 t. Ma ngo FL 33550. BN8110

REPAIR. ahg....-.t. cal,bralion. Collins
w< itten II'Stimales. S25; ..on·Goliins. $50.
K1MAN. l201r'95-2215. BNB117

IMRA_lnler.... lio..a l M,ss ion RadiO As so­
cia lion Ilelps mlSsiona,;... by supplyil'l(j
equipmenl and running a net lor lnem Gaily
except Sunday. 1",280 MHz. 1900-2000
GMT. Br. eer....' d Frey. 1 Prye< Ma.nor Rd.•
U1,,;hrnonl NY 10S38. BNBl23

WANTED: Model 801 0 remole otto lor Tem­
pa 202O.cYl" c. lI collect (913}-267-1575 Of
ComP"SI'''' E-maIl use.- no. 71336.1210.
W ,II ~y.1I sh,pping Crla'goes. Tim Gorman
WA.LYJ . 3758 HumooId1, Topeh KS
66609 B"IBl25

ICOM AND KENWOOD OWNERS! You .'e
del lnltely missing out il you do nol rece;ve
ou' --V inlormilli.., newslellers! Free i..­
IOfmation' Send SASE 12 s lamPSI to fnl...·

" a rfona.1 Rad io . Inc ., 36" Kilpatr ick Ave"
Pori Sl. l ucie Fl33-452. BN8129

BUY·SELl·TRADE t wice mon thly publlctl ·
lion! SASE IOf FREE issue. The H.m
BontIyard. 36" Kilpa tr ic k Ave.. Port St

L...ele FL 33-452. BNBl30

WANTED: CoIlina KW·l t••nlmiller , P. ul
Kluwe K880, 80. 8<1, Ma neheSl", MI
~158. BNBU7

GROUNO RADIALS WORK_Sol.... your
~'cal ani........ problems wilh Ille la ..­
tallie ground plane ooe (Gp·n A 10"..:Ii·
amel"', 2«1..pcOnl cast-alumonum bus tna l
fits a.ny 2'-diamel'" Of lUTIIlI-er mast Ra·
di.l probleml IOlved lor only $2«1.95, Send
an SASE IOf prIotot and broct'>ura. U1f'1C4l1
Jonnaon Engineetlng. PO 80. 7363. Ka..­
sal City MO 8<1116. BNBl48

COE ROTOR OWNERS-You need a
~D-Ll y·5!M Th,. " .y-I<>i",t.1l circu,1 pro.
'eclS the 'OIor Irom damage eauMod by ee­
cidenl ~1 br.k'l'I(j. Wortr.. w,th the Ham II.
Ham III, Hilm IV. ~nd Ta.lt wisl ... models.
PrO\'ldea ~ " .. Iecond salety lactor in
you- rotOf brial<e. lncred,bIe .alue.' $19.95.
Poalage ~Kl worldwide. Laf'lC4ll Jonnson
El'I(ji.-,ng. PO 80x 1363. Kansas City.
1010 8<1116 . BN81"9

ELECTRON TUBES: Rece!\'ing, lransmil·
ting. miclowa.... . . . a ll types a.allable.
U1rge stock. Ne. t-da.y deli""'Y in I1"I08t
cases. Oa,ly Elecl'on,c• . 1«1126 Willow
Lane. Westminister CA 92683; (71"~'

1368. BNBl50

JOH"ISON '.2.SM.Jonnson Ma tc hbox.
$25. RCA mobile tll'St sel. SIs. CRT tll'Sl
sel. $10. Knight lube te s l... . $15. K6KZT,
2255 Aie xilnder. LOI Osoe CA 93-402,
BNB151

WANTED: copy of service manual .nd
schema tic lor Fairenlld TV Camera Tc.
117RL Will pay for copyIng . L. Ferguson
WBGPXQ, Roule 1, Brady NE 691 32 ,
BNB152

SCIENCE SOFTWARE 10' VIC·2O a nd
PC·2, Ra d io as tronomy, moonbounce ,
amateur salelli les. e tc , Da Vid Ea gle , 7%2
w, Qu a rlo or., llWeton CO 80123: (303j.
972-402O, 8 NBI53

TEST ECUIPMENT. M.....uremenIB 920
deviiltion mele+"-$325. Mea sure me nll
801 A FM Big ge n-$<Ioo, Me as ure ment s
560 FM sig gen-$250. Ma rc on i TF1066A
AMIFM, 10_" 7().MHz l lg gen-$350. SimI>­
son 160 VOM-S25. SySlron·Donner
103711292 1~Hz counl"' -$5OO, S ASE
lor lill. Brian Wtollney. 2«190 Ma d,son A""..
Yuma AZ 8536": (602)-126-8153. eves.
w~nd" 8N8t54

WANTEO_G iller As socia tes GAR·1 Ire­
Quency counler IOf Yaesu f~7 .eceiver-.
Alao. Ireq.uency counler IOf Healnk lt
HW·l0l. George Eillaon. RI , 1. 80x 146-B.
Eatonvl lle WA~. BN8t55

HW·191 OWNERS! Pul RtT ,n your t.a...·
cei_ IOf under $10, Plana. $6. 8 . Bennetl,
Box 201 , Alexandria Bay NY 13607.
BNBl56

BEAT the """'-orioed a nlenna ..... r1<el. We
manulaclure anlllt\l\as and kitl. and Itock
a wide .a"ely ot 6061·T6 .000wa" alumi ·
num tubing. Use our concept .nd only
your ,magination w,1I be lhe Ii",;t . Wrile
Anlenna Oimenaiona. PO 80x 3<10. Ger­
manlon, NC 27019 , 8N8151

WANTED: pre-l950 bugs .nd pre- l925
wi.eleas keys lor my eeneeuee. Neal

Mc Ewa n K5RW. 1126 Midwa y. RIchard son
TX 75091: (21<1~23-4-1 653. BNBl58

FREE CATALOG_computer su pplies .
Conlrol Oala SSIOD, $21; DSIDD. $31 . Dy.
san S5IOO, $30: DSIOO. S<IO. Rlbbona :
MX80. $1.50; vxrco. $1" : Okidat. 82-92.
$2.50; Okidata St. $5.00; Diablo Hylype II
mis, $<lAO; Diablo Hylype II nylon. $<1 .80;
NEC Splnw<iter mls $<1 .75:~11et surge
and spoke power s lrip. $<19 ,95. Shipping,
$3.00. Ma.Slerca.rd/'Visa - inclu<le numbel
.nd e .pira.lion date. OUTPRINT, 401 For·
'est Roi>d. Randolpl1 NY 07869, BNBl 59

MELECTRONIC BONAI'QA.M loom, SonY.
Kenwood. Yile-s-u. Uniden, Pa.....SOfIk:.
BealCiII , Regency. MFJ . CBs. anlennu,
coax. CWIRTTY clecodefB, ma"ne. much
more'! tree UPS shipping and in.....f'IC4lI

10 <18 s ta tes.~ pictu'e ctll.lOO.
$1.00 (relundable). Ga.1""y Electtonlca,
80x 1202- - ,67 Eber A...... Akron OH <U3Oi:
1216.-J76-2<102, 9:00--5:00 EST. 8NBt 60

DIGITAL AUTOMATIC DIsPLAYS IOf FT·
1011. TS-520s. Collins, Or~ke. Sw~n.

Healn. and OIners. Si x 'IJI M dig,ts. W"'e 101
in lonna llOfl. Grand Systems . Oept. .... PO
80x 3371. Bla.lne WA 98230; (6(W~
«1551 . BN8161

RADIO SMACK dealer. Iilrge comPU'''' d,s­
counll. Ben DiCkerson K3OQIJ, 80x 5200.
Slarke FL32091; (9O<Ij-964-7«17«1. BNBl82

S HAKEOUT ... Sudden unemploymenl?
RetIrement? Securily a.(a,m systems eas­
ily learned. Business-residenlial il1llalla·
tions .. . e a s y. enjoya ble. Ia.sc inaling . a . ·
tremely proli la ble , rewa .ding wOfk . Age
not impona....l. InfOfma lion that could s.,.
cure. imptOVEl your lul ure , $2,00, Secu'ity
Electronic s Inlernahon~l. PO Bo>c l "50-W.
G'and Ra pidS MI "9501. BNBl 63

C.j)cI ANO VIC·2O ha.m soll war", ne w COr\'
lesl·1I program. c all·name--QTH log pro­
gra.m, na m fo rmula s ptog ra m, much more.
LSASE for lis!. Specl1y compuler. Walt
KA9GlB. <1880 N. 49th St . Dept. " Mi iwa. u·
k" e Wf 53218. 8NBl 6<1

THE BIG ONE for Indian. , Ihe WA8VZY
'epea te r se r.es at teaet 46 counties h om
nea rly 1500 leel above sea. le."i al Fair.
Ia.nd. Try me "' Mi ghly 525"' (t4ol.65
in/145.25 ou lfon your next trip Inro ug n the
ce"lral ha ll o f India"a. Tra ns ie nts . re­
peater DXers , and aercoauncar mobiles
all we lcome. Full aotcpatcn prlvil"ll"S.
covering 102 g,,,aler Ind ia na pol is .,..
cnanges. a varlable for lhe rest 01 t9St lor
S12 Donations sincerely a. pproc ia ted.
Send 10: Bob Hawkins . WAfJVI'i . 80x
1925!>. Indla ....polls IN "6219. BNB165

QSLs ANO RUBBER STAMPS. Top Qual·
ity. OSL umples a nd slamp inlor"",llon.
SOC. Ebber1 Gra.phlc s . D-7. Box 70. Wester­
. llIe OH "3081. BNB t66

COMMODORE 6-4 CW INSTRUCTOR PRO.
GRAM. Gene<illes CW on TV speaker.
Ra.ndorn code. keyt.>w.rd inpul. or pr.,.
recOfOOd ' 'CW tesls.M cnaracte.- st»ed
and spac ing set independently. oea'gned
IOf c lasses a nd increasil'l(j code speed.
$15.00, d,s~ette or casselle (specily).. Den­
nis 01_ N7BCU. 20909 S. Ferguson Rd"
Oregon Cily OR 97045. BNB167

FOR RENT: ··H. m-l IOfne.M northern
Vlrg,n la. Ii"" miles SOUlhwesl 01 ~
lagon. tnrBe bed<ooms, -I~mi ly ,oom,M

5Q.loot telephone pole. lrob.l.nder. I ......

IW'O--ITle{",• .c<lo'8O-rne1...- dipole. 'IJI ac",.
lenced ya.'d. A.alla.ble AuguSI '&&
K1CTKI" Use ~lIboo/l address. PtlonII
(103)-JJ9..7.f37 """,""!p. BN8188
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
trom page 8

have about 500 high schools
thai have ham clubs today. In
Japan, there are over 5,200 high
schools with ham clubs. And in
Japan, when they have a
cfub . . . how many 01 you have
ever seen a copy of the Japa­
nese CO ham radio magazine?
Runs six or seven hundred
pages a month with about a hun­
dred pages of club activities
with pictures of maybe 50 to
three or lour hundred people in
the group all having a whale 01 a
time. Every month. It's like Day­
ton every week.

So I hope to do something
about that. What I would like to
do eventually is to encourage
every high school In the United
States to have a pe riod 01 their
school-one period during school
hours-set aside for a high-tech
hobby club, amateur radio, com­
puler, astronomy, whatever.

If you make it after school, you
run into two problems which are
not surmountable. Number one is
busing. Number two is overtime
pay for teachers. If It's alter
school, the unioos require that
they get overtime and tnat's not in
Ihe school budget.

So ret's make the club during
school hours. And I'll bet you it we
do that, that we can get virtually
~ ham club in the country to
volunteer somebody to go in and
help those students learn and
know more about amateur radio. I
know thai I can get the computer­
club people to go in and help with
the computer clubs.

The rules and regulations. 1
don't know how many of you
have read 97 recently. Not many,
I'll bet . But right there up front .
97.0 gives reasons why amateur
radio is a service. One reason is
to supply communications in
case of an emergency. Another
reason is to invent and pioneer
new technology. Another rea­
son is international friendship.

I'd like 10 just speak briefly on
that [97]. I don't know how many
of you operate 20 meters and
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have listened 10 the pile­
ups ... the list operation on the
contests. As far as international
friendship is concerned: hardy,
har, har, har. (Guffaws.}

Inventing and pioneering new
technologies. About 20 years
ago, we were pretty good at tnet.
We invented and pioneered
single sideband. We invented
and pioneered narrowband FM.
And, as they say , what have you
done for us lately? No t much.

Unfortunately, most of the
pioneering, most of the invent­
ing, is done by youngsters. And
we have stopped having young­
sters coming into the hobby.

Our country has lost over one
million engineers and techni­
cians that would have come into
the industry by way of amateur­
radio-start ing. And that's why
we are not designing or building
very much electronic equipment
or that has a lot to do with it.

I hope we can reverse that.
Have you seen any mili tary
equipment lately? It's all high·
speed digital. How many people
here are on high·speed digital?
Thank you. We have one person
here who might be of valu e to
the mili ta ry. No, forty years ago
when we had a war you read
about it in the papers; 80 per­
cent of the hams volunteered
and went into the mili tary, And
we were of value.

But we are so hopelessly out
of touch wi th electronic tecnnci­
ogy today and unfortunately
such a high percentage of us are
in our 50s, 60s, and 70s. and 80s
that we're really not of much
value to the country any more as
a supply of trained operators.
(Grumbling.)

That leaves us with emergen­
cy communications. The replies
that were sent to the FCC by
about a hundred AAA l clubs on
the no-code proposal were very
clear. And they said in essence
(and I would say they said very
clearly) that we need Morse
code because it's the only
means of communication of last
resort. When everything else
fails, you have Morse code.

I wou ld like to see somebody

convert a transistor radio for
CWO I would like to see some­
body lake an HT and dust it off
after the atomic attack and try
to make it work on Morse code.
Because that's what we're go­
ing to have, mobile rigs and
HTs.

Yes , 30 years ago when you
had tube radios, you could wire
something up and make a
Morse-code transmitter out 01it.
And we have all those people
that used to be able to do that
commenting on the no-code li­
cense. I look and see what Ja­
pan has done with that and the
supply of Japanese licensed
amateurs increasing from
18,000 10 one and a quarter mil­
lion at the same t ime that we
went from 285,000 to 400,000.

And (unfortunately) they are
the best operators in the world.
For those whO say you must
have Morse-code skill in order to
be a good operator, I've never
seen any correlation.

Now, I don't know if no-ecce
wou ld work in this country or not
and would make a difference
and would encourage people to
get into amateur radio. But I
th ink it' s worth a try .

If Morse code is that lmpcr­
ten t and if that is what we are
going to have to depend upon
when the atom bombs ta ll (for
communication), I don't see any
other choice but to make sure
that every amateu r is very, very
good at Morse code. You don't
really have any choice.

You've go t to be good at it be­
cause YOU're going to have to
hand le millions of messages.
You're going to have to handle
an incredible amount of mes­
sages.

I've just made a note of a few
of them. You've got to handle
traffic about radiation and
where the detectors are, military
communications, law and order
communications, tood, water,
shelter, clothing, medical help,
medical suppl ies, evacuation,
tollel facil ities, power, getting
equipment around where it is
needed , travel communications,
and so forth,

You've got an enormous
amount of things you're going to
have to handle,

Anybody who has done emer­
gency communications knows
what I am talking about. You are
immediately overloaded enor­
mously and hams have to work
36 hours at a time withOut stop.
ping and they sti ll fall way be-

hind on trying to keep up with
minor emergencies. And we're
talking about-now-when the
chips are down. We're talking
about being able to supply
emergency communications in
case of nuclear attack. And we
can't plan for anything less,

We have painted ourselves in­
to a corner that we can't get out
of on that. There is no way that
we can provide even a fraction
of what is needed. And we have
stopped ourselves from essen­
tially being able to do anything
about it .

What could we do? We could
start working toward high·Speed
digital communicat ions with l it­
tle units maybe a third Ihe size
of the Model 100, where you can
write messages, And we can
have our repeaters so they relay
them automatically. as I said be­
fore. And all of this, It we have
enough hams, will be done very
inexpensively, will be done with
single chips.

Think of the communications
facility we would have if you
could pick virtually anybody that
you wanted to talk with and
write a message to him and have
it automatically delivered. It
wou ld be a different kind of ama­
teur radio.

If we tuned 15 meters and
every time you came across a
signal, the can letter flashed on
your t ransceiver on a li llie read­
out because he's sending his
call aut omatically on a sutcar­
rier at high speed . . .and it
would read out and you could
tune, you could have, you could
punch in on your keyboard, the
prefix that you're looking for,
You could work all 350 countries
in alphabet ical order (chuck ,
tes)-in a day. if there's a few
DXpeditions out there. And at
the OXpedition, all you have to
do is send the box and have an
automatic fl ip-up antenna at the
post office. {Guffaws.) And have
a little chip in there thai prints
out the awards certif icate when
you contact Ihe stat ion aut o­
matically. (Guffaws.)

Well , I jOke about it, but it isn' t
that far off. We could do that.
And indeed, i f we don·' have a
system that can handle that
quantity of communications
and do it automatica lly and not
insist on having a skilled oper­
ator present, we're not gOing to
be able to provide the commuol­
cations that are needed.

Now, u's up to us to design
equipment, to buy it , make it



work, and have it ready, but it
shou ld be capable of being oper­
ated by anybody.

Questions

Just one comment: Sixty million
is kind of Mickey Mouse, isn't i t?
I don 't know, it seems kinda
good. [Gutfaws.] I haven't had
any emot ional problems with il.
[More.] I guess the main people
who have had emotiona l prob-

lems with it are the people
around me because I haven't
changed much. I st ill live in a
one-room apartment over my of­
fice and everybody says, "Gee,
you're so wealthy, you should
have an estate and everything
like that." It isn't that bad.
Yeah?
Yeah, you talked about in one of
your editorials about fiking aff
these gadgets . I jus t wonder

how you fit them all in?
Well , fortunately the gadgets
that I like are all very small. And
it 's not that much of a problem.
Everything is , you know, they're
all small. I'm a gadget tanat­
iC- but , very few large gadgets.
Yes?
You're s tiff the owner of 76,
aren't you?
Pardon me?
You still own 76?

731 No, I so ld 73. I am still the
publisher and president of the
corporation but it is owned by
IDG. And we changed the name
of it to CW Communicat ions in
honor of Morse Code. [Guffaws.]
You notice my little key up here.
(Gold lapel pin .]

. . .1 thank you all very much
for coming. If you have any tur­
ther questions, come up here
and ask them. [Applause.]

MICROWAVE PREAMPLIFIERS
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TENNA FOR ALL BANOSI
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Ampire 1690N :
. 1.6 to 1.8 GHz
. 25 dB gain
. 3.0 dB noise fiqure
• N connectors standard
• Use on GOES & METEOSAT systems

Ampire 2001 :
. 2.0 to 2.6 GHz
• 20 dB gain
. 3.5 dB noise figure
• BNC connectors standard
• DC & RF cab les inc luded
• Use with microwave TV converters

Ampire 1690N '139"
Ampire 2001 '129"
Ampire 2001 N ' 149"
Shipp ing : USA '2°0 Foreign ' 10"

IIItlI SIrvtce~
3110 Evelyn St reet ....346
Roseville, MN 55113
612-636-9469

Fox Tango
Filters

Fox Tango Fil lers contain eight
specially treated discrete quartz
crystals, unlike miniature ceramic or
monolithic cc mer-cutunc designs.
Give your set new life with a Fox
Tango implant or transp lant. II's a
lot cheaper than buying a new rig
with features you don' t need and
probably won't use!

TOP PER FORMANCE

".
Your rig - old or new - is
no better than its Lt. filter.

VA RiETY

~ 412

$4.95
$1.55111.

Call (305) 893-3924

RGaU·2<l1l • PL25gea end
AG214U dOl silver Sh ield, 50o~m
BELDEN Cou in 100 It. rolls

RGSBU 119201 , .... , .. , ., .... , , .. $11 .95
GroUnding slr.p. hesvy dul y lubul S! bt.ld
3116 In. tlnned copper . , 10C111.
3/8 In. lInned copper , . .... , . ,3OcII1.

FREE CATALOG
COD add $2.00-FLA, ROI. add 5% S.le. Tn

CONNECTORS MA DE IN USA
Amphenol PI·259 794:
PL·259 Tel lon/S,lver , . , . , . . $1.59
PL·259 push,on adapler shell 10/$3,89
PL259 & SO·239 10/$5,89
Double Male Connector $1 19
PL·256 Double Female Conneclo' , 984
1 II palch Cord wlRCA tvpe p lugs each end 3/$1.00
Reducer UG 175 0 ' 176 . .. 10/$1.99
UG255 (PL 259 to 8 NCI $2.95
Elbow IM3591 . $1 .79
F59A lTV Iypel 101 $2.15
UG 21DIU Ampnenol Tvpe N Male lor RG8 53.00
BNC UG66CIU, male $1 .25
31 16 ,ncn Mi ke PluQ lo,COlllnselC . $1.25
UG273 8NC to PL,259 $300

Orde rs unde, 530 00 add $2.00

Connectors-Shipping 10% add'l, $3.00 minimum

Cable-Shipping $3.00 per tOO It.

12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161

LOW l OSS FOAM DIELECTRIC
AG8X 95'1, shIe ld " , , $1 4.951100 II. or 1741tt.
RG59!U 70'/0 copper brald....•., , ,., !l¢llt.
RGBU BO% sh,e ld 184111.
RGSSU BO 'io sh ield .." ...", .." ... " ..", " . " ", 0741 11.
RGSSU 95% Sh.eld ....", .., ", , , " " IOCIII.
RG59U 100% lo l15hlel o. TV type ,1Dt11t.
RG8U 97% Sh.eld 11 gao(eQu,v. Belden 82141 , 314111.
Heavy Duly RolorCable 2·16ga, 6-20 ga o, . . , . ,36¢III.
ROlor caete 8·con, 2·18 ga, 6-22ga .... " ... " ..", .." 194:iIt.

-~NEMAL ELECTRONlcs~l­
t\MI/k COAXIAL CABLE SALE

",'1'" 'fh,~~A'\~'
~,., :--x'<; ~ v V' / l1!~

• ~O~0\<; ~0'\ e:<,27....~\<; oeC\ ~e .(\~ ~
<:iT . <;,0. o~\ .,:::::".

1vyWN~~~
POLYET HYLENE DiElECTRIC

RG59/U mil spec 96% shi eld 14'"1.
RG213 nonconlaminatlng 95'1. she lid m il spec 36c1U,
RG 174/U m, 1spec, 96% ShIeld . 10C1U
RG11U 96 % sh ield, 7!)-ohm m il spec . 25cill.
RG8U 96 % smetc,mil eoec . , $29.9511 00 II. Of 314111.
RG6A1U cocbre s~,eld . 7!)-ohm 254J1I.
RG58AU Slrandet:l mil spec . . , 124111.
RG58 mIl spec. 96% sh,eld . , , ., . . .. , 1141lt

INFORMATION

Tell us the make and model 01 your
sel. You'll get the complete rntorrna.
tton on FT fi lt ers to fill optional
spots, replace your present t ired or
inferior stock units or supplement
them with Fox Tango ruter-cesceo­
ing kits. If you phone you can order
at the same time; we accept VISA}
MC or ship c.o.p.oroer direct or ask
your favorite Dealer.

GO FOX·TANGO - to be SURE!
Ask the ham who has one.

FOX TAN GO CORPORATION
Box 15944, Dept. S

West Palm Beach, FL 33416
Telephone: (305) 683·9587
Dealer inquiries in vited.

Fox Tango stocks superior CW, SSB,
and AM filters for practically all
Yaesu, Kenwood, and Heath models.
Also for Drake R·4C, r-une: Collins
75S3- BIC, and some ICOM's. More
than 80% of our filters sell l or $60.
Most are designed for easy drop-in
install ation. For the others, com­
plete instructions and all needed
parts are included in the price.

.... See List 01 Adver!isers on p;Jge 98 73 Magazine. JU ly, 1984 77



CALENDAR

CONTESTS
Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

VENEZUELAN INDEPENDENCE
WORLDWIDE CONTEST

55B
Starts: 0000 GMT July 7
Ends : 2400 GMT July 8

CW
Starts: 0000 GMT July 28
Ends: 2400 GMT July 29

The Radio Club 01 v erezoteoo invites all
amateurs 10 participate in the 22nd year 01
the Venezuelan rocecenoeoce Worldwide
COntest. Use all bands, 80 through 10 me­
ten.. Operating classes Include; (a) single
ope<ator. one band (lor each band'l; (0) si ....
gle operator, multiband: (el multi<lPf!rator,
mu ltiballd, one t,ansmiUM; <d) mult i·
operato<, mul itband, multi-transmitter.

EXCHA NGE:

RS(T) plus a th,ee-(Jigit OSO number
starting with 001.

SCORING:

Contacts between stations of differ&l1\
countries count Iwo points, Contacts with

stat ions with in ere's own country 00 not
count but are valid as multipliers !Of each
band. Coonl one mUlllpl ie. for each Vef\&
zuelan and USA call area and each country
(including own) worked on each band Use

the ARRL OXCC country list. Fina l score is
the totat 050 fKIints times the tota l muur­
pl ie. points,

AWARDS:

For stat ions outs ide Venezuela, there
wi ll be a plaque to the hiQhest SOOfer in

each class, Medal s to the highest score< in
each continent and among the BoIivarlan
countries (Bdivia, ~ombia. Ecuador, Pan­
ama, and Peru) in the slnQIEK>P"rator, mull i­
band class, Certificates to a ll stations in
the Americas worl<inQ 15 YV stalions and 10

d iUerent COl.lnt ries, al l European and Alri·
can stations WOfk inQ 10 YV stat ions and 10
different countries, and all Asian and

Oceanic stalions working 5 YV etanons and
10 dltterent countries.

ENTRIES:

Logs must show date and time in GMT.
stat ion worl<ed, .eports exchanQed and re­
spective numericat Order, mult ipliers , and
points. Use diffe<enl sheets for each band
worked. Inc lude a sepa.ate summary sheet

show ing name(s) of operatorjsl, callsign,
and addres$. Each participant must incl ude
$2.00 US or IRe equivalenl with their logs.

Entries must be postmarked no tater than
August 15 for SSB and September 15 for
CW and should be addressed too ReV, PO
Box 2285 , Caracas 101D-A, Venezuela.

INTERNATIONAL
WORLDWIDE OX SSTV

CONTEST
Starts: 0000 GMT July 13
Ends: 2400 GMT July 15

Officia l rules we.e no t rece ived prior to
press time, so I assume the re are no major
changes from last year.

This Is the third annua l OX SSTV con­
test sponsored by A5 A TV Magazine. This
is a 48-hour SSTV video contest using 80
through 10 meters within the recomrreno­
ed SSTV callingJoperating frequencies
listed below, To encou.age a llband con­
lest usage and p.omot ion, ex ira bonus

points ere granted on the 1o., 15-, 4D-, and
eo·meter band segments, Singie-and mul·

tl-opera lor stat ions are recognized . with
crossband contacts not permilled. Ind i­

vidual contacts cou nt only once per band
with repeti t ive multiband contacts ac­
ceptab le.

Callsigns and video leports muSI be in

"v ideo" fo.m. Mug shots of the stat ion op­
e'ator, fam ily, or friends can count only
once. Slower clock·rate speeds are en·
coura ged in either 128 re.s-eeecnc or 256
31·second timebases. Color work must
con lain a minimum 0/ a 2..:01or overlay to
qualify with standard RGB t-ame t-ans .
missions. Motion SSTV must have a mini·

mum of 2 frames sent with autcmattc­
receive switching circu itry Or manually­
operated SWitching by Ihe receiving ope"
ator and 64 x 64 "quad'ant " storage of no
less than 4 separale piclures with replays.

SCORING '

Each SSTV Iwo-way coniact is worth 5
points within the same country and wo.th

10 points for OX out Of country, Contact
bonus points are available as follows:
mug snctsc- t poin\' slow speed-2
points, quad trame-3 points. motion
SSTV-4 points, high resolution-5
points, and ector SSTV (RGB)- 10 points,

A band multiplier 01 3 can be Cla imed

fo r contacts on 40 and 80 meters. 2 for
contacts on 6, 10, and 15 meters. Stations
with over 25 OX countries worked add 25
points, with 50 OX countries add 50
points, and with over 100 OX count ries

add 100 pointsl

FREOUENCIES,

AdvancedIExtra- 3835, 7220, 14230,
21340, 28660, 50 150.

ceoeot-osso. 7290, 14340, 21440,

28680,50.150.

AWARDS'
Fi rst ·place winner receives a 3·year

subscription (worth $60.00l 10 A5 ATV
MagaZine with I.ont-eove. picture piuS a
Goid cenrttcate. seccoo- and thlrd·place
winners receive one-year SUbscriptions

and Gold ce-trucaree. Ail entries legard·
less of score receive Gold Certificates

suitab le for f.aming. Results will be in the
November issue of AS ATV MagaZine

ENTRIES:

Submission of logs and total ed scores

must be postmarked no later than August

1 and submilted to: Contest Manager, AS,
A7V Magazine. PO Bo, H, Lowden, Iowa
52255.()408 Logs will be returned as will
any photos, etc.

IARU RADIOSPORT
CHAMPIONSHIP

Starts: 0000 GMT July 14
Ends: 2400 GMT July 15

This contest Is open to all licensed arn­
ataurs wo rldwide and several changes
have boon made since las t year. The ob­
ject is to contact as many othe, amateurs
in as many parte of the world as possible
using 1,8 through 148 "1Hz, Sing le-opera·

to. stat ions muSI nOI operate male than
36 hours of the contest period, Operating
calego.ies include:

(al Single ope.ato.: phOne--only, ow-en­
Iy, and mlxed·mode sections, One person
pe,forms all operating and loggi ng func ·
l ions, Use of spotting nets is prohibited.
Off times must be 30 m inutes minimum

and single-operator stations are allowed
on ly one t.ansmitted signal at any given
time.

(b) Mult i-opera to r: single transmitte.,
mi xed mode only. Only one transmilled
signal allowed at any given time and must

rema in on a band at least 10 minutes at a
time, All ope,ators must observe the lim­

its of their operator's license at all limes.
Stat ions may be worked once per fre·

quency band; crossmode, crossbend. and
repeater 050.'1 do not count.

EXCHANGE:

Signal report and ITU zone,

SCORING,

Count 1 point per 050 wi thin your ITU

zone, 3 points within your continent but
different ITU zone, and live points with dif.

fe.ent continenls. Mult ipliers ale the num·
bel of ITU zones worked on each band. Fl·
nal score Is total number of QSO points
multiplied by the sum oflTU zones wo,ked
on each band.

ENTRIES'

All entrants are encouraged to use
forms available from IARUiARRL Head·
quarters; send SASE or 1 IRC. logs must
lndlcata times in GMT, bands, ca lls. and
complete exchange, Multi pli ers and off­

times should be clearly marked in the

Jull
Jul 7-8
Jul 13.15

Ju114-1 5
JuI21-22
JuI28-29
Ju 128- 30

Aug 4-5
Aug 5- 6
Aug 11·1 2
Aug 18-19
Aug 18-19
Aug 24-21

So"
Sep 8-9

Sep 15·17
Sap 22-23

ocr 6-7

lXt13-1"

Oct 13-'"
lXt13-1 5

Oc1 2O-21
Nov 3
Nov 3-4
Nov 17·1 8
Dec 1_2
Dec 8_9

Dec 26-Jan 1

Do< 30

Canada Day Cont..st
YV Independence Worldwide Contest-SSB
AS Inlernatlonal SSTV OX Conlllst

tARU Radlosport Championship
SEANET Worldwide OX Conlnl - CW
YV Independ.nell Worldwide Contnt _ CW
CW County Hunters Contnl
ARRL UHF Conl ..s l
illinois 050 P.rty

NIIW Je,.ey 050 hrty
SARTG Worldwide RTTY Contes t
SEANET Worldwid.. OX Cont ..s l _ Pllo....
AS North American UHF FSTV OX Conlnl
DARC Coron. 10·M..lllr RTTY Contest j/3
ARRl VHF 050 Party

Washington State 050 Party
Late Summe! OR? CW Acllvlty Weekend

ARRL aso Party-CW
ARRL a50 Party -Phone
Rio CW OX Party

Oregon 050 Party
Jemborlle on the AI!
DARC Corona 10·metef RTTY Conles l U
ARRL SweepSlakea- CW
ARRL SweepstakeS-Phone
ARRl16D-Meter Conlesl
ARRL 10·Meler Contest
ORP Winter Sports_CW
Canada Contest

2XCI-r2N
NEWSLETTER OF THE MONTH

ThiS month's winner, the RARS EXCITER. is ediled by Ann Bradley WA4APK
(ably ass isted in May by Murray Hake W6MVl), Packed with informat ion of all
sorts, it 's another great example of exceuence in ham radio journaliam.

To ente. your club's newslelte. in 73's u ewetener 01 the Month Contest, send
It to 73, Pine St.eet, Peterborough NH 03458. Attn: Newslet ter of the Month.

78 73 Magazine. July, 1984



MULTI-BAND SLOPERS
....so O'l'OI.ts ~ SFAC. ~'<1'N><AS

""",............. '..·.. .;;. . 0' ", " -...,,,_01" ,,"w""
Joy ",,,w,,,•• B'G_S'GNU , ", ~u, "" .....wlt,"'".· ,
_ S"A ·Co.. .. . . . , .~ OOW<>, • C ..,,· F U LL ' ".E..e ~

.H.... h O" on, '"00"" .. II...." '" h,. o",· ~""'Th.toll ..
to" 0" ';'• . C. m. .... " "' ''<''0. ' .V"", • • " "",, oh.o ' ..,0." •••j.""" s0i'i'""O"'oO.Oo.•o >0,0' ~... .., II ....... $'. _
, .. - ",,>,00. '0" ..,f1..• I" "
~ . .• -00.•0.. ' .11 " " ••
. ·e."o ~'$""£A 00P0l. . ,, " ''''" '0.. "' !111.. '0"_ '"
, •• NO 1ft• • DlPOL. · '(;(I• • ,1, .... ,,"'. ....., ......
, •• . OIl, '0" .. It. .. ' •• ..

""CAo.eo,," O'POLE · 110. • 0.. go '0 '''''". ' ' I ..
..NO S""E ,0. ' 0;""';" """'"'' ,~ .... an ..

W"'NN A NTE N N "S o'~_""
f10X 3"3'$ MT, PRO SPE CT. u, 6 0 0.6

logs. o rcee-enec« sheets are requi red if
more than 500 asOs total are made. En­
tries must be postmarked by August lS:
any entry received after mrocetceer may
not be In time to be included in the printed
results. Usuai condillons of entry and ere­
coenuceucn apply. Entries shouid be ad·
dressad to ARRL Headquarters In Newlng­
too, Connecticut.

A WARDS:

A certificate will be awarded to the
hlgh·scorlng CW-only, phone.only, mixed­
mode, and multi-operator entrant in each
ARRL section, each ITU lone, and each
OXCC country. In addit ion, achievement·
level awards will be issued to those mak.
Ing at least 250 asOs or having a multipli ­
er total of 50 or more. Addit ional awards
may be made at t he discretion o f each
country's IARU society.

SEANET WORLDWIDE DX
CONTEST

CW
Starts: 000lZ Saturday, July 21

Ends: 2359 Sunday, July 22
Phone

Starts: 000lZ Saturday, Aug 18
Ends: 2359 Stmday, Aug 19

Use 100. th rough l().meter bands. Entry
Classifications Include (1) sing le-band.
sing le-operator; (2) multibal'Kl. single-op­
erator; (3) multlband, muttt-opeeatce. Pow­
er Input Is as st ipulated In the regulaHons
governing the licenses of the operator.
The contest call is "ca SEA" for the CW
contest and -co 5EATEST" tor tne phone
contest

EXCHANGE:

RS/RST report plus serial numbers
starting with 001 and Increased by one for
eac h successive contact. See also Rule
3(d).

SCORING:

1) For stations outside the SEANET area:
(a) Con tac t with stations with in the

SEANET area of the following prefi xes
{DU, HS, YB. 9M2. 91.16. 9MB, 9V l , V85)-20
points on 160 meters, to points on 80 and
40 meters, and 4 points on 20, 15, and 10
meters.

(b> Contacts with other stations within
the SEANET area not listed above in
1(a)-10 poi nts on 160 meters, 5 points On
80 and 40 meters. and 2 points on 20, 15.
and 10 meters.

(c) Contact between statiorlS outside
SEANET area will not be counted,

(d) Mult ipliers will be 3 points for each
country worked, I.e., tor countries be­
tween SEANET areas only.
2) For stat ions In the SEANET areas:

(a) Contacts with stations outside
SEANET areas_10 points on 160 mete's.
5 points on 80 and 40 meters, and 2 points
on 20, ts. and 10 meters.

(b) Contacts between st ations within
the SEANET areas-6 points On 160
meters, 3 points on 80 and 40 meters...nd
2 points on 20, 15, and 10 meters.

(c) Con tacts between stations in own
coun try will not be counted.

(d) Mult ipliers_ contacts wi th cocn­
tries wit hin the SEA NET area count 3
points for each country worked.
3} The l inal score will be the sum of the
points multiplied by the sum of the Goun­
try multipliers.

The list of SEA NET area p'ellxes is as
tcucwe: A4, AS, AB, A9. AP. av. CR9, C21.
OU, EP, HL, HS, H44, JAlJ ElJFIJGIJHiJl1
JR. etc., JD1, JY, KA, KCB. KG6IKH2, KHB.
KXB. P29, 579, VK, VQ9, VB5. VSB, VS9K,
VU2, XU, XV5. XWB, YB, YJB, ZK, ZL, 3B8I7,
368, 302, 4S7, 4X, 5W l , 5Z4, Ba7, 91<2,
91.12, 91.1618, 9Nl. and 9V1.

Some restncttons apply , as fo ll ows:
(a) Contacts on cress-modes or erose­

bands or mixed CW/phone logs will be
diSQualified.

(b) Operators are not a llowed to t-aos­
mit two or more signals at the same t ime,

(c) Only one contact per band with the
same station wi ll be counted,

(d) Contest numbers should begin w,th
001 On each different band.

Ie> All entries In vereuco of the con test
nnes, incorrect statements In the sebrnrt­
ted reports , taking points from duplicate
contacts, and practices against the broth­
erhood 0 1 amateur rad io will be ctecusu­
fled.

(0 The decision o f the SEANET Contest
Committee Shall be f inaL

ENTRIES. LOGS. AND
SUMMARY SHEETS:

All entries must be in the lorm of logs
ane summary sheets . All time must be in
GMT. Entries must be received by the Con­
test Manager, esree Razak 9M2FK, PO
Box 13. Penang, Malaysia, not later than
October 31, 1984, Results will be an­
nounced at the SEANET Convention. If you

reQuire the results to be sent to you. please
enclose IRCs together with your entry.

CW COUNTY
HUNTERS CONTEST

Starts: 0000 GMT July 28
Ends: 0200 GMT July 30

The CW County Hunters Net i n~ites all
amateurs to participate in this year's con­
test All mobile and portable cpeeancn in
less acti~e counties is welcomed and en­
cou raged. Stations may be worked once
on each band and aga in i f the station has

changed counties. Port able or mobile sta­
tions changing counties during the con·
test may repeat contacts for aso points.

EXCHA NGE:

aso num ber; category (P for portable,
M l or mobile); RST; state, pro~lnce, or
cou nt ry; and US county. Stations on coun­
ty lines giV9 and receive only one aso
number, but each county Is valid fo r a
multiplier.

FREQUENCIES:

357S, 7055, 14065, 21065, 28065, It Is
strongly requested that only P 01 M cate­
gory stations call ca or aRZ on 40 meters
below 7055 and on 20 meters below 14065
with all other stations spreading out
above those teequencree.

SCORING:

csos with fi Xed stat ions are 1 point;
csoewith portab le or mobile stations are
3 points, Multiply tM number ot aso
points times the number 0 1 US counties
worked, Inoopendent ci ties may be count ·
ed as anyone 01 their adjo ining counties
in accordance with USACA rules . Mobiles
and portables calculate thei r score on the
basis ot total contacts with in a state for
state ce rti ficate and calc ulate thei r
scoreS on all operat ions i f they operated
from more than one state in compet ition
for the High Por table or High Mobile
Trophy.

A WARDS:

Cert if icates will be awarded In three
categories:

1) Highest fixed or fixed portable sta·
tion in each state, province, and country
with 1,000 01 more points.

2) Highest station in each state operet­
Ing portabie from a county which is not his
normal point of operat ion with 1,000 or
mO<"e points .

3) Highest stat ion in each state operat ·
Ing mobile I rom 3 Or mO<"e counties with a
m inimum of 10 asos in at least each of 3
counties.

PlaQues will be awarded to the ~ighest

mobile and portabie stations In the USA
that mll<lt the above reQuirements lor cer·

tmcetee. Addit ional awards will be Issued
where deemed appropriate.

ENTRIES:

Logs must Show ca tegory, date/t ime in
GMT. station worked, band, exchanges,
aso points , location. and cl aimed score.
All entries wit h 100 0<" more usee must in­
clude a chec~ sheet 01 counties WO/~ed or
be disqualified 110m receiving awe/ds. En·
close a large SASE If resu lts are desired
Logs must be postmarked by Septamber 1
and sent to: r;w County Hunters Net, c/o
Jerry Burkhead NSaA, 7525 Baltic sr.. San
Die~. California 92111.

•• •••
I recently received a letter from t he Vu­

kon Amateur Radio Association concern­
ing VY1 participation In futura contests .
As a resu lt 0 1a recent group me<!t ing, they
are requesting separate mult iplier sta tus
lor the Yukon Terri tory, VY1 , for the follow·
Ing reasons:

1) In most contests, Yukon and Nort h·
wast Territories are classed as one, The
Vukon ~ as no ties wit h YES, pol itical or
o the..... lse. The VV l prefix has been in ex·
tsterce to' 6 years now, a lthough most
publications sun th ink they are either
South America or Sable Island

2) II is d iscouraging to have many YE
and W amateurs ca ll al'\d ha. .. no idea
where the 'IYl station Is located. espe­
cially since most contest Information st ili
lists them as VEB.

3) There are no super stations in the Vu·
kon, With the propagation anomalies they
sutler at that latitude. they cannot com­
pete with southern stations. Thay are rele­
gated to just being on during the contest
period fOl the sake of giving out the prefi x.

4) They h a~e made an effort 10 have at
least 3 stat ions on In eV9ry major contest
for the past 2 years The main participants
nave just had abou t enough and are serf­
ousiy cons idering foll ow ing the ir pre­
ferred methods of operating ,ather than
spending compiete weekends operating
contests without any hope of turning in
reasonab le scores.

I think the lener speaks for i tse lf and fu·
ture contest Chairmen may want to recon ­
sider their multipliers!

HiPro TRANSMITTER AND RECEIVER

M_" EleclnmJc LaboroJory

590 SNYDER AVE. TELEX: 499-0741·MELCO
WEST CHESTER, PA. 19380 PHONE 215-436-6051
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"""'-"'"
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NEW PRODUCTS

loIoIer Antenna has produced a 16-1001..
8O-metf/f werlical thaI enables any radio
ama teur to operal_ wilh a big signal from
a small 101. It ia motor-tuned I t the loading
coil tocover lhe whole blind trom 3.5 to~ ,O

MH2. Fed ..-ith 5f).()hm coa. , i l handleS l he
legal limit plus some and can be lJfOUnd­
Of rool-ffiOUnted. The ant f!f1na is top­
loaded with both indllC taJICf/ and a top Cill­
pacit y hat The loading coil is wou nd with
3Ill· inch-wide copper strap and the Capaci.
ty hal has a diameter of apprQ. imalely 8
teel. When ground mounting, a rad ia l sys·
l em ot appro~ l mat aly 32 wires, aocut 25
leellong, III recommended. FOf mounting
above lhe ground. • t tent 8 fadials about
25 feet long. are recommended. The an­
l enna requires 3 guy fOPe'S. The assembly
time is about 30 minufn. The loading coil
fTIOlOl is a 12-'f01t« r"""""'ble fTIOlOl Ind
can be dfiven NSily by • g...,g,1 tran-

The unit Is small , meas uring 6.9" H ><
1I " W x 146" D. It weigh s JUSI under 16
pounds,

Ac volt age Is . electable: 100, 115, 215.
01 230 V, 50 or 60 Hz. Power requirements
are appro~i mately .a VA..

Appl icat ions tor the 5060 include c0m­

puter l ield SIl<\'icing. indust,;at cont rol ,
P'OCnS conlrol (e.g.• lhe papel industry),
l ood processing, and assembly linea.

~It f its two nlc_ nICely." eIpiained
Bill White, 'Oice-presKlant 01 marl<e1lng IOf
Ibkusui. "One il field aerrloe lOOhefe light
weighl is a prrme consideration, and tfle
Olher is production linea where XIK's
aufomalic tr iggering simplifies and
speeds operatloo, ~

Fo< more InformatiOO. coolac t Ki/lUsu;
Inrernational CorPOration , 17819 S, Fig'
ullroa st.. Gardena CA 9OU8: (800)0421·

533~ , In Alaska, Cali fOfnla, and Haw.lI .
call (213)0515-8432. Jlelloor Service
number 476.

CONFINED E·FIELD
DISPLACEMENT ANTENNA

5O·MHZ SCOPE
FROM KIKUSUI

A ""w 6O-MHz oscilloscope, teat u' ing
peai<-Io-peak lIutomatlc trigge<ing and
iIIut omat ic tocus was recently added to KI·
kusul ', line of eeeucececes.

Othet ~tl\" IN t "'es 01 the scope, model
5060, include dellY sweep, delay line, II·
l ema' " s~. a th,rd charrnet signal, and
a vertical-slgnal OUl put on the billck of the
un,t Sena.lti"; ly ia 1 mV with 5 >< ~gni ti.

cation. The scope erse includes ill sync
~rator es atandafd .

In addi tioo, a variable hoId-ott ailows
prec ise IIdjustment o t trigger nold-ott
t ime, ensuring stable triggering 00 com­
pie" or long wa~IClfms . Aut o trigg.erlng
and peak·to-peak euto tr igge' ing, on the
other hand . enSu'e stable l riggerlng at all
Input ampl ltuoos. The built ·ln dela y Ii""
allows accurata leadlng-edge meUu'ff­
ments. Also, a two-chanoel X·Y opeIalion
is included,

The CRT 01 the 5060 is a 6 " ,eclangut.,
wil h 12 ~V ot accelera trng potent i•• to pr0­

vide a Cleaf, bright display. and lutomatic
locus even when Inl ansi ty is adlusted or
the sweep rate" changed,

220-MHz compaCI mobile transceiver. The
IC.J7A features:
. 25 Wall S15 Ws tt s low
_ eame deeign es lC-27A_ 5'1> "W" 1';' ''

H><7" 0
_ 32 PL Ifequencies-slandard, built~n

_ 9 memories wi th ollset and PL SIOIillge
_ di. 1slepa: 10 k Hz?; kH:l
_memoo , ac.n, band scan. li nd prlol"
ity scan
_ dua l '01o'a
_ 111.1·23 touchlone™ and scann,ng
mike &landard
_ speech-synthesizer option
_ NOI'~ swi tch

Fo< more IntOfmation, contact Icom
AmerICII, Inc.. 2712 1161h Ave. /olE. Bellff­
vue WA 980(}0j; 12(6)0454-81 55,

MICROCOMPUTER LOGGING
PROGRAM

Crumlronies has an JlOU JlCed Con tend·
er, a logg ing program for the Commodo<e
&4 nucrccomcctsr.

On a slngle·s lded disk you can enl er
2,000 enlfles, allowi ng callsign, JlST senti
received, timelda te (auto or manual f,
n..me. OTH, zone, and OSL InformaHon tor
Nch entry. Contender permr" torwan,lIre­
_se ac.n, has an edilJupda.te IN h..re.
..nd allows you to PJlINT: dlJpe shMt to
printer or IlCfee<'l. OSL labelS, OSL cards,
and complete log.

Contendef Is being eIpanded to include
allbafld W-'S, WAZ, DXCC , afld stat.
CQUnly repott. The e.panded __ion will
be known as Contender Plu, and wil l be
priced slightly highet.

FOf more Inlormation, wrHe to C"""..
,rOlllca. Soll wII,., Division. PO Bo. 6187,
Forr Wayne IN ~6896; (2 19)0745-0350,
Jlf/ader Service number 481.

IC·37A 22Q·MHZ MOBILE
lcom has anJlOUnced tne 1c-37A

ers " that give an effective t r. l\$mlt-l)ull....
capacity o f &01,000 Characters, ten 8l)<;llar­
acter message bull....e, an ll/).(:hillrillcter
WRU buner, CW 10 cillpa.bili ty. to.OOO­
charllcter receive butle' wilh scrolling.
spli t· .nd full·screen displ.y. complete
statu. Indica tions showing date/time.
word mode, brag·tape sIal us, diddle.
sldelone. column numbe, o f I,Iutoma tic
c"rl.ge re!urnllloe teed, operating mode.
speed, tuning Indicator. USOS, pol ari ty,
iIInd frequency o t transm il .nd receive
tones. The duP'!"Chec~ funct ion has nlcad
battery bactc.up 10 allow the user to return
Ilome I.om field contests iIInd dump the
stored call. to ill computer 01 pr,nler .

Inqui..... should be ~iled to CokJRa­
dio "sHrch. PO Bo~ /103. L,,",.nd CO
8ll:S#. (303rM7·7382. Ruder ServIce
numbef ~n.

AMATEUR RTTYJASCI I/CW
TERMINAL

CoIoRadio Rese,ucll, based in Love­
larld, CoIOO'iido. hn Inroou JlCed the Model
9008 Advanced Keyboard , a totally ex­
pandatlle amateuNadlo ATT'YIASCIIICW
la,mlnal. It ca n be Intlrlaced 10 a variety
01computers via lis RS·232C port and Ca n
be expanded to Include • lI igh-quallly
buill·ln lIeyboa.d, l!X;II...cter LEO dis·
pla y, andlo< 8().ch.'ilCler-by·2S-!lne hlgn.
resol ut ion video lnterl_

The uM sends llnd .~_ Baudot and
ASCII CQl)e$ at .n sl ..ndald baud ralll$
!rom.-!) to 110 lInd c.n transmit a' up to
1200 baud. The RS-232C port can handle

up to 9600 baud ""Ih CTSIATS. XonI'Xoll ,
or no .....ndsI>ilking.

The Model 9lXl8 ..Iso has CW lIaosmol
.. nd receiYe capability , The CoIoRadio
s....etopy I a lgorithm automatically a~

justS to ;loy Incoming speed with in a few
leU",. and me ha ,dwa,e and soll",a,e sig­
nal processing minimizes garbled copy
under even the worat band condi tions

Othe, funct ion s Include dupe-che<:klng
01up 10 1280 calls, and touclltone™ and
two-tooe transmmer testing . The output
and input tone heq~ies cen be
cna"O"d at any l ime In I ·Hz steps, gi ving
compa t'bility witn not ooly current shi lts
01 170, ~25, and 8!iO H:l. bul .Iso modem
sh,lls 01 200 H:l I,IIId .ny lutu.e Shills that
may be used

The unil interfaces NS,ty w,th any~
teu...lldio stat iOn, w,th connectors lor
audio input and output. FSK. loop. aU1o­
sta", ~ey in, PO"lIt iveand negel ive key oul ·
puts. .nd video. A unique leature is l he
.bili ty 10 mun'ple~ lhe station micro­
pr-.on.e througll the Model 9008 to avoid
llavlng 10 switcll cablas wilen going from
JlTTY to SSB (useful on older transceivers
Ihat don 't have separa te m ike and AFSK
lacks).

Standard featu res include an 8OO-cll ar·
acter Iype-ahead Iransmit butler with
break capability and buffer recall "point·

RTTYIASCIIICW termina llrom ColoRlld,o Research. 6Q-MHz o$CIllOacope I rom Klkusui,
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ShackMaster Irom ACC.

The CS·16 Is constructed on a top.quali ·
ty glass board with plated·through hol es.
The board is reflow·soldered and mao
chine-trimmed. The 44-pin edge connector
is gold plated for extreme reliability. The
CS·16 is supp lied with mat ing connector,
manual, and lim ited sl • -mcntn warranty.
For more informat ion, coniact Connecf
Systems, Inc.. 23731 Madison SI" t or­
ranee CA 90505.

trot permits the crystal-cont roll ed tone
decoder to operate over the wide Input
range of 10 mY to 2 vails. A strobe LED
lights when any of the 16 buttons on a pad
Is pressed. (The C5-16 can also be used
with tz-bcttcn pads.) An en-beard volt­
age regulator permits operation with a
10-25·Y-dc power sou rce. The C5- 16 incor­
porates reverse pol ari ty protecti on and
draws less t han 20 mA from the suppt y.

A power·up reset feature causes al l out­
puts to be in the all state after application
of power. An aud io preamp with level con-

The CS·16 provides 16 lneepenuentty
contro llable onioll latc hed functions.
Each funct ion Is provi ded with an open
col lector and a 5-Y CMOS logic oulput. A
strobe output is a lso made ava iiable in
open collector and logic format. This out·
put can be used to gate repeated audio so
that DTMF cont rol commands are not re­
transmllled-a further secuf ity enhance­
ment.

password command is availab le which
can enable or disable secondary pass­
word access , The C5-16 prov ides such a
high deg ree of multl·leve l securit y t hat
control can be accom plished directly on
voice channels thus eliminating the need
for separate control frequencies,

MODEL CS·16 TOUCHTONE
DECODER

Connect Sys tems, lnc., has introdUCed
a row-cost. 16·function touchtone" de­
coder board. Designated as mode l CS·16,
the decoder will securely control virtuall y
any apparatus via radio or wire. The CS·16
is especia lly useful for controlltng various
repeater onJolI Junct ion s.

One featu re of the CS-16 is dual pass­
word control. Two separalely user·pro­
grammable th fee--diglt passwords c reate
heirarchy control capabilit y. The pr imary
cont rol pas sword can access al116 of the
avaltable functions. The secondary pass,
WOld, however, can access only 8 of the 16
funct ion s. Add iti ona lly , a special primary

Ad~anced Com puter Coot rols, Inc., has
int rod uced Shac kMastel , a new product
wh ich aliows you to remotely cont rol your
Shack and ellectively com munica te wit h
fam ily members over your home equip­
ment.

ShackMaster's crOSSba nd linking cepe­
bil ity allows you to access your hll/h·per.
formance home sta tion from YHF/UHF,
either simplex or lrtrough repeaters, Tele­
phone access perm its remote cont ro l of
your home stat ion from any touchtone™
telephone, BSR X·10 shack cont rol oilers
touchtone remote control o t 12().voll de­
vices wit h touchtone commands, ever the
air or over the phone,

ShackPa tch, a remotely contro lled ln­
tercorn Inlo t he home, permit s you to
remotel y cont rol your home equipment,
allowing thi rd parli es to participate.
ShackPatch Is based on lrte sa~ prin·
ctptes as an auto patch, and you are in
complete contro l o f your st ation a t a ll
t imes. An electronic mai lbox permits you
and your family to leave messages fOi
each other, to be retri eved when conve­
nient Finally, a simplex autopatch is
available when it 's necessary to make a
phone call, report an accident. or call a
fr iend.

ShackMaster Is based on ACC's proven
repeater cont rol techno logy. It incl udes
erectroetc synthesiZed speech with a cus­
tom ~ocabu l a ry. It inte rfaces to up to
three transceivers, the phone line. and a
tocal speaker and microphone.

For more informat ion, ccntect Ad·
vanctK! Computer ControlS, Inc.. 708ft;
Northridge Squara, CUpf!rtlno CA 950 14;
/408}-749-8330, Reader Sef\'ice number

""

The trtbancer should be avai lab le In July,
For additional informati on, contact NCG
c», 1275 N. Grove sc. Anaheim CA 92806;
(714}-631)4541, Reader Sef\'ICe number
478.

SHACKMASTER

HF Anten na Design Is the la test otter­
Ing In Cyn wyn's software series for ama­
teliJ·radio hobbyists. The program ma kes
the necessary calculations for building ·
three popu lar types of antennas - dipole,
yagi. and quad-for frequencies of 1.S-30
MH~ and displays them in an easy-to-read
tabular format. Dimensions for t he yagi
and quad are opt;mi~ed for maximum gai n.

HF Antenna Design requires a TRS-llOC
Color Computer with 16K RAM and Ex·
tended Co lor BaSiC or an Me 1D wi th 4K
RAM,

For more information, contact B. E.
Wynkoop at Cyn wyn, 4791 Broa dway,
Suite 2F, New York NY 1()()34; 1212}­
567·8493, Reader service number 479.

HF ANTENNA
DESIGN PROGRAM

The new trlbander, 40- 15 plus 6 meiers,
1"111 g ive all amateurs, from Nov ice to Ex·
tra, a rig that will fill the gap. The 7-21-6M
is all solid state with buill·in acide; no ex­

ternal power suppl y IS needed. Full band
coverage On 40 and 15 meters with 6-meter
coverage from 50.0 to 50,50 MHl. All
bands operate in the modes of SSB or CW,
Dri ft ·tree operation is less than tOO Hz.
Two antenna connectors allow ba nd­
sw itching easily, one is for 6 meters and
the other Is for 15 and 40 meters , Trans­
m illlng f inal stage Is 26 Watts PEP and
modulation is a balanced type. Carrier
suppression is more than 40 dB down. Mi·
crcphona impedance is from 50 to 400
Ohms. With bu ilt·in TVI suppress ion for 6
meters. thiS trtbancer will be a pleasure to
operate . With a slow swr on the 6--meter
antenna, no Or very little TV Interfer·
ence will be encountered, The 7·21 -6M is
an ideal t ransce iver to r the Technician,
phone on 6, and CW on 15 and 40 meters.
The trlbander is small enough to operate
mobile and large enough for a base ril/.

NCG'S NEW TRIBANDER

sistoHadlo battery. You can build your
OWn contwl box or ooy one trcen Moler.
This antenna ha s a low wa_e ang le, tneee­
fore, it works _ery well on DX. Two Of more
of these antennas can be phased easil y by
df i_ing on ly one and using the others as
parasitic elements, steering the beam In
any direc tion by remotel y tu ning the mu­
tua lly coupled antennas

A conversion ki t is available for the
above antenna. II con_erts the Sl).metar
ve-neer to ha lf.w a_e verti cal. The ccnver­
slon kit eliminates the need for radialS
and Increases the height of the antenna
by 3 feet (making the overall length ap­
proximately 111 feet). For more mtorma­
tion. contact Moler An!enna Corp., 2623
Morris Lane. Girard OH 44420; (2 16t
53(}2Q59.

NCG's new tribander, New touchtone decoder from Connect Syslems.
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WHAT 00 YOU THIN K?
Have yo u recenll y p u,chased a ne w PfOd uct lhal o n been re~lewad 'n 7J? It

you ha~e, wftte . nd tell uS wh. 1you th,nk a!>oul It. 73 WIll publ'Sh yOU' comments
SO you can sh.,e Ihem w., h o the, hams, as P"" 01Oll' eonllnulno ellor! 10 br Ing
you the best ,n _ p.odUCI ,nlQrmatlon .nd ' e-"ews. Send }'OU' thoughl s 10
flewlt!w Ed, lor. 13' Ama'""r RlldlO's T"CfI" tCIlI J ourna " Pele'borough NH 03of;se

THE SUPER SANTECS ­
EVEN BEITER NOW

In 'u. Oclobef', issue of 73. I reviewed
the S.nlec ST.ftlP _ies of tIa,.,;.talkies
In glOWing lemlt . Since then tile lmpotlef,

Encomm Inc" "',,' Inuodue:"" substantia'.
ly updated versions of a ll three ..cree. Tile
ST-1H luP, ST·22OJ" P, alld ST....40/u P h..e
be&n ,eplaced by t he 5 Y.142, 5 T·222, a nd
sr......2

The good ....... I, that. good., the ear
lief' ~ions were. the ""* ones are beI­

let. The really gooll.-s IS l!\at Encomm
hasn't 'orOOIten.,U you buye<, 01 ST-iuP
•adlat: For a COllt tonslde<ably In, than

that of • new fadio, they w ill update your
ST·/uP into the new model, all they have
done l or all th ree of mine. I can't ,,,memo
ber any manufacturer/import", "'living
dOne that before,

The changes In Ille ...... models .fleet
the micl'optocessor opetal ,ng system.
The lransmlllllf .nd rece;.., .r. u","
cn.noed. and bo(h ha.... lhe • • cellent
specs that W&/\1 publi shed in my OCtober
review.

Prog..mmable Offll'

Wl\a l's dilf\lrent1 A whole 101. Fir,t and
toremos t. tile I.a"ami! oltset is tIO*~.
,ately prog'.mrn.r.bIe on a lii"" chef\f'lelsl
Thin!< .bout ttl.l.l. If you use Odd-spl ,l ,It­
peal...., or if you w. nl to lis ten on your ,It­
pe..ler 's OUlpul bul t,.. nsmi l on a eunt,oI
freq uency. you csn se t up a channel mem­
ory fo , Ihal purpose. In the ST·/uP radio» ,
you could set up one, and only one, "spe­
cIal " o ffset. by 'ecei~ing on the sel f' lt­
quency .nd l'anslTlllling on the f,equency
stored in rnernoIy 1. Now- you ean ","ve.
differ"'l offsef in -rr memory chennel
if you wanl il! You un also use the van­
able o lfsel fea tu,. in 1I>e -normal.~ r.e..
non-rnemory, mode, ..nd il will apply to
wh.l..er 'ecei~e f,equency you prog ram
<0.

The offsel is ~a,iable in 1O-kHz steps (25

kHz on lhe ST-442). the maximum o Uset is
9990 kHz (991~ kHz on lhe "'21. .nd lhe
minimum offset is IWIee the minimum ad­

jacenl chennel step (meaning 10 kHz min i.
mum offsef on the VHF 'adios and 50 kHz
onlhe UH F one). Bee, in mind In.t if YOU'
cttset resurts In an out-of-band I' ans mit
f,eq uency, nothi ng will ha ppen when you
p'ess Ihe push.to-tal k ba '.

If all this ~ersatihty Isn't enaugn for you ,
as mlghl happen il you wan ted .n offset
not d,vi.ible by 10 kHz.. lhe "Old"' selup of
feceiving on a SoeIecledel'Iannel and I,ans­
milting on a f,tlQUerlCy stored in • "tpKia l"
rnernoI y Is Slill .~.il.ble. Memory 9 tl.l.s lit­
placed memory 1 for Ihis pu'pose.

P,og rl mm. b1e CTCSS

Still on the Subjecl of "customized"
ctl.l.nnels, Encomm Is o ffering a prog,am­
mable CTess encode< for tlle new ,adios
tllolt will allow you 10 generale. dlflerent
s<mudibl. ae<:ess lone on each 01 the
rnernoIy ch.nnels. The encOder uses a

PRO"" th.t you cuslomlze you'se lf. 11 you
bI.ry th is 8/X$Ssory, you also gel • little
P<OtJfamrTllng board wI'Ilc;h lakes the
PROM and UHS.ny 12-V-dcsau'celO pro­

gr.m il as you desire. Then.1I you he..., 10
do is selecl the channel you wa nl , and lhe
Corlect t,anami t offSllI .nd subaudible
tone f,equency are ,Igh t Ihe 'e a utoma tl·
call y.

St. ' us Mwnory

Va,i ..tIIe of fSllt and cuslom ecens
lones a ' . JUSI the beginnu'Q. When you
lumed lhe ST.JuP radiOs 011 and lI>en on
.gain, lhey '-...oke up" on what......... I..

quency w. S Slored in memory I, but In

"normal" (I.e" net memory) mode. This
mellnt that when yo u finished a aso and
shut do wn the ,.dio, Ihen ,emembe,ed
)'011 tl.l.d something else 10 say. you wou ld
ha..., 10 ,,,,,,Iect the Channel on which you
hed been ,.lkinglllnleSi II tl.l.ppened 10 be
lhe one in the h'st mernoryj.. No more! The
new Santect "...ak. up~ in IUIICtly lhe
Sl.tus they w..e in wilen you shul down ­

on the same memory chllnr.el 0' on the
same norm.1 mode f,eq ua ncy, whichaval
w.y you h.d It set up when you s witched
o ff, Incident."y, Ihis elimin.ted Ihe "bug"
mentioned In lasl OcIQb.,-·s ,ev-Iew , w1Hch
'e1.led to use of lhe Clock (yes, the c lock
Is a till t t>ele~ 5ometl..- when I SWl iched
to the clocll mode and beck to lhe I,.
quency display, I lound ttle ' ..:lio on lhe
memory 1 frequency in no,mal mode. as
thoug h I'd shu t all the powe' .nd lurnad it
on again. That no longe' happens, ee­
C.use inlerrupting the POW" doesn't .t.
fect the I,equencylmemory settings.

Sean Lockout

We',. stIli no! I,n islled ...,Ih the gooaies
lisl. On tile ST~uP , ..d'os, you could scan
.11 or .. sel p.II 01 a bend or you could
scan the ten memories, wllh a pl iO/ ity Ie.. .
ture for the memo,y 1 II&qu ancy. it you
we ' e sc.nning memory en..nnels. you had
10 scan ..n len, and the r. d,o would a top
on eacl1 one Ir>el was IICh... This me.nl
lhat If you had prog'.1'lVTled in, uy, YOU'
t!>rea la -.orile 'epeaters, ..nd si x or .......
more that you lIsed only occasionally bul
w. nlad to have a~. i l a ble, the ,adio would
Slop scannino on the less-inte'esting
Ch.nne ls if they we'a in use, which in·
t'oduced some delay In getting to the
stuff you 'e.lly wanted to heel,

P'obIem SOlved, The new 'adios tl.l.ve.
" lockout" fealu' e which can be applied 10
any el'Iat\nel . Select t hat channel , lum tl>e
"memor , w,ile" switcl1 on. and pressll>e
" 8" key. A smart "L~ ligh ts up ne. 1 to the
I,eq uency dlsPI.y, and thai channel Is
locked out 01 the sca n un til you cancel Ihe
loc kout The locked-OUl channel is still
av. il. ble by keybo. ,d selection, of
eou'se_i t jus t won ', show up in so:.n--- --......

Speaking of scanning: Ha..., you _

made use of .n ~open" so:.n leatll'e
wIlk;h lets you acen fOf • quiet d'lennel?
In lheory WS .. nice IdN. but In a country
with. lot of 'epeat"'s, II isn't 100 useful . I
can', .... 'ecall usino ii, although a li
th' ee 01 my ST-Iu P ,sdios had 11.

Well, I'm going to sla ,t using "open"
scan now, beca use on the new S. nlee
' . dlos II Is n'l wh.t II used to be. Fi' SI, a
qulek re!'eshef course in Sanlee acennino
is in order. You had (. nd stiU r>e... on the
new 'adios ~ "MAN"ual scanning. one f' lt­
quency Slep for each press o llhe "up" or
~down" keys, eunlinl/OUS U you I>oId
e itt>el key lor .. second or so: "SCAN ,~

s to p on each busy channel, . uto ,es ta"
. fte , 6 seconds 0' so: and "S RCH." s top
on • busy chsnnel, no a uto ,esl.rt, The
new "OPEN" mode stops on each busy
channel , but auto ,eal... Is deI.yed unlit
the ch.nne1 ","s been qu ie t for .. 1_ see.
onda. Using ~OPEN." you can hea' a aso
OUIIO il S fini"" . and then the r..:lio will ..
Sllffle _nning. ThaI's" lIselul le. l ure .
and to my mind much more so man the
a bility 10 scan fo' • qu iet channel. RIt­

member . Iso tha t .11 the S.nlec I.dios
h• ..., ~a'i.ble seen Inl......a l_ 5 to 100 kHz
lor lhe VHF UnilS, 2'5 to 100 kH.z for lhe
ST--«2 ,

.............IP-..tlon

On the ST.JuP 'adios . some cafe had 10
be exe'cised when p,og'ammlng memo­
,ies, You sel up the 'ecei~e f,equency on
the d ls pl.y, s el the cttset s wi tches the
WllYyou wanled, tu,ned on Ihe "memory
w, ite" s witch, "",ailed lhe "w'i te" key, "nd
enlered the desi'ed chat\nel dig ll. The
problem WU, il you accidenl.lly pressed
a second digi l before luming oft lhe write
s Wllcn or pressing the ..., ile key. second
lime, the same I,equency gol w, illen into
anot h. , memory. Seve,.l limes I forgot
this , we nt into the "memory w' ite" mode,
. nd lhen ente'ed Ihe f,eq uency I w.nled.
II 1 enl",ed "673" (lor 146.730 MH'tl. I gol
wllal_ hequency was on the display
""I..-ed into CI'Ia;mels 3, Ii, and 7-ower·
w"ling .nythlng lnet h"d been I""'.
belore'

The new ,adios ehmlnate Ihis proDlem.
The aCI 01 s loftng • hequan<:y in. memo­
,y channel all to ma lica lly ta kes Ihe mic,o­
p'ocesso, ou t of tha wrile mOde. The
wors t that Can happen Is thai you gel one
w'ong I,equency $l ored , no! tn,.. or IOU' .
A big improwement

The new radios s'e identical In 'hai. e. ·
ternal details to lhe ea rtier _Sions. The
only ob¥ious d iU" ence is the n.meplate,
wtllCh c:errles the new model numbe<,

Upd.llng A~all.bl.

1 S.ld 88,li,,, tha t Encornm will updata
YOU' ST~uP ,adios AI his w'i ling, the up­
dating ch"'98 ia $ Ioo _ a lot less t","n the
cost 01 • new '.dlo. You, updated "'lIfSion
..ill be identical in a l' ,especlS 10 lhe new
modeIs.nd will accept lhe accessory pro­
g,ammable tone encoder. So you can
ha~e you , ST~uP m.de 0Ye' Into "th is
ye .., 'a" ,.dio ins lead ol t'ading In the old
one. Encomm hasn't abandoned you.

l! you liked lhe ST· I,(41u P and i1s cous­
Ins, you'lIlove the ST· l ol2.

For tu"l>ef inlormation. contacl IE,..
comm. Inc. , 2000 A_ ue G. Suite 800.
Pillno TX 15074: (21.;.I2J«J2. Reader
ser.ice numOO.(82,

Robinson M• •hl W21VS
New York NY

ICOM'S IC·RP3010
7Q-CM REPEATER

In our eflorts to ev.pe tram lhe crowded
met'opoIi l.....a,ea 2-me1.. band, 0Uf club
sougI!t ••fuge on «0 megahertz. Such a
move in a hea~ity populated .'ea is

I'.ught ..ilh lIs OWn perlll, Our 'epeel..­
lIlte on loP of • higlHise .partmenl build­

Ing prCNidef, . xcel l""l CO¥6f&ge. but many
of lhe comme<ci.1 oper.lors In lhe ....
","ve had timilal leelings and installed
(more th.n 201 comme,cl.1 ,epeate ,s with·

In se~eral hUnd'ed feet o f au ' sue.
It was . di fficu lt dec is ion to se lect a ,It­

pea ter lha l wou ld be cost-ellecUve lind
yet sullici""tly seleclive 10 be able to Cl,l\

lhe mllSI..'d. A modem commercl., re­
peater was out of the q,,"tion because of
cost, and tl>eolder cornl..tia l ..... ieIy used
by many of the other «0 gfOUps In ou,
.'ea 'equi,ed PLTM 10 keep lhe inlermod
00<

The Icom IC·RP3010 seemed a likely
c.ndidate: howeve" we h.d dillicult y CJb.
ta ifling any Information on it We lin.lly
dec:lded ttl.l.t tl>6 k::<:rn name and ,eputa.
lion WaS enougn 10 go on.nd aft er some
dllliculty Ioceling one in Ihis counlry and
.rrangino for lIS Shipmenl, _ were pleas­
.ntly su'prlsed wilen we oper>IK,\ OU' new
package.

The le peale , ca binet is cons t,ucted of
heaVYilauge melal "nd is completely
shielOed on both lop and bottom. Bolh lhe
I'ansm",.. and If><! ,eo;;e;_ a,e mounled
in rt·t ignt boxes with q llick disconnecl
plugs 10 .....ble easy '_al lor sertic:e.
The po-.... supply has .. Irickle ch.,ger 10
keep a backup D;>ttery IlIlIy cha'oed tor
emerli8flCY power, and 11>6 powe,..,... light,
no,mally g,een for ac ope,ation, changes
to ,ed to wa ' n 01 baltelY power. A large
heat sink lhe ennre width of the cabinet is
Insta lled onlhe 'e•• 10 dissipate heat gen­
erated by the power s upply . nd PA

The cont 'oIler, CTess, and IQ<Id>.
lone™ <'ocooe. lloa'ds ale mounled u,..
dernea tn lhe maIn chassi,. Tl>e fronl
p,lr.el of the 'epea t.... is . nodized a luml.
num, ~ary an'.ct ively finiShed with an
e u y·to-/ollow block diag'am 01 the ' It­
peale, conl rols embosSed on its f.ce.
Volume.nd squelch, CTess on-oll, t'.n,·
mitter inhIbit, m"nuaIID. • nd COR SInw­
Illte a'e the on ly e.lernal controls on Ille
'epeal.... Annunci..lor Ilgn ts rrwke il ..sy
10 delermlne the mode .nd Slalus 01 lhe
'epe.ler. II is 19"' '" ck WIdth. but the
mounting holes a'e metric and may no t
line up with a ll US 'acks lposs ib ly 'equi r.
Ing ' ack mod ilicalion by dnlhng new
holes).

We bOught the ,epeater with the cc­
tionel Icom mounhng .ack wIlk;h .. llows
.ppro.imal"y 1r below the ,epe.alet lor
mount ing duP!eker.l Of OIlier~ies.

"makes lhe ,epealer ~ery attracti...,; thus
f., my wi/s has no, objected to its being in
O~, a pa ' tment , where it se rves as a lab le.

The ,epea te r COmeS I'om the facto,y
.lIgned on II J.panese ,ape.le' f,equency
In the a3O-meoahefU POrtion o f tha band,
SOOUf fi'st IIep was to Ins la ll the crysl.IS
we had prewiou$ly ordered lor our assigned
IleqlleRCy.tId then ,etu.... the transmuter
.M recei...... The !com menu.1 conU,ins
detailed Inst'UCtions Oft.1I i-Iignmenl p'o­
cedules. Howevel, as In most manuals
trans la ted f,om the Japanese by non.n• .
tivlt-Engiish·s peakl ng wllte ,S. some 01 the
insl,uclions 'equlle a lillie ca ' e ful
thoughl betore e.ecullon. The ,"""'_
.nd I' ..nsmill" both h....ked up wetl
..ilhin loom specs. 5quelCf> on tl>e,_...... 0Pllned.,0.1 mlCfO¥ol ls, .ndlhe
I' . nsmille ' plodUCed 1,( W. tts.

The conUol boa,d "bfa in" is • factory.
p' og ,am med EPROM which contains the
settings 10 ' s il the time,s WIth Iha e.cep­
tion 01 the squelch la il .nd the ,epe. t.,
callsign. The EPROM must be 'etll'ned to
Icom 10 t>a... lhe ,epealer celts ilJO pro­
ll"ammed in ROM. Pemaps Ic:om coul(t
make some .rr.ngemenl 10 prog'am tile
EPROM "nd lune lhe tl.nsmi"...nd
'eceive, on the use"s f,equencies .1 II'"



RTTY LOOP

faclory bIlIOf. ShijllT\<&lll &0 Ih.ttnt entire
lepul« wou ld bI!Ieoi he • 11,IIn·...y 0Pflra­,-

The InKhIIlll .S now up .nd running .nd
producing e.cel lent rMull•. We ..e run­
ning II wU1'IOu1 •~ 'fTI9Ilf;.,. ... ing
Wacom wP.fI78 cevilillll ,.nd ... CUfl'enlly
l>lIing ebouI 115 'eet of hardliner. The
IMull. IIeve t.Iln ••cel ......l . The .udio Is
Iyplcel lcom .nd ls equal 10 Of bIllI« lhen
lhal of other r89flllI&rll. Inl«mod hea nol

Marc f. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

As I "" 1' this column, Ihls year'1
GrNIII 8eltlmore Hambotlle .nd Corn­
puterfMI has come 10 a clOSll. Ill. amaz·
Ing 10 desc,lbe Ille c nanges tllal h.ve be­
come .pperenl within Iomaleur "dlo~
tile pa.t se'\l&rll years , as ~iewed from tile
perspectlv. of a hamtesl.

NOl tha t long ago, rne bulk at dealers et
IM ae g.lhllrings Wllre s lIlIlng big booy
trl n, mlUIlrs 0< receivers or tubeS 01 olhe r
part, by 1M bin. As lar", RTTY w.nt, you
COUld u,ulily find. Teletype- Model 15 or
IWO, or ....)'be . t.4odel2811 you _.Iucky,
bul noI mUCh . Ise ·ol~i.1 Inler" t 10
tM RTTY« .

Wilh I.... comi ng agfl 01 dlg ,tl i c:ommu­
nicl.t lonf;• • 11 tll is has CIIIngoed! Thi. yea.,
I would ..li....te lhe "_'gIl d,.t.nee ee­
l_ keyl)NrdS IS under I fIr.. I_,.nd

lroel l' "lOwing lor I"" stili conslderlblll
nU/'l'ltlllr 01 non-RTTY or compl,llel ,tems
being dlspl.yed. Wa lking around 1111' gi .
ant h.mllSl (Which lakes over lhe Timon.·
urn Flllg'OUndS, home 01 our M.ryl.nd
SIal. F.lr, e'\Iery spt lng) Ind push ing
Ihrougfl Ille tl'lOusands of folks who br.Wld a
cold rainy d.y 10 come polnled up many
sights,

I lound RTTY bargains aplenly. r.nglng
Irom rolls 01 paP8f at gl\/tlaway prlc.s to
0IlIl gent offeri ng . Teletype Model 33 lor
III 01 1111 dolla" . Compul81 ....nuf.ctur.
fII'S heve not 'orgoUIII us ell)ler, loth.
J USI 'DOuI -, laDle had. COfIIpI.ltlll SIll
UP 10 elt..... run RTTY or__ ot.....

usef ul tunction in. hilm s/'IIcIL Yes. RTTY

been • major ploblem and we havtl been

able to opIlI.t. wllh the CTCSS o U wllll Ill·
lie Inl«mod Inlerf« 1lI'ICe.

The cress frequency 100eratlQf_
ralher bra.d. . nd mobile s lal ions .......
been able 10 get In _ i. they wtl«I 0IlIl or
two oodeI. . way from OUtS.

The repul« comes willi slngle-digi l
loucIItOllll™ conlrol for repu t" lind
cress on-off, . nd ..... lIa ... lound thaI Ille
oecodel ' requenlly 1.1_ on YOIce mod...

IS more . l 'velhln .t .ny l ime in lIS hoste­
l)". Hmm, there ,•• lopic lor • luI.... col·

umn - lhe hillOlY of RTTY!
AI 'OY lite. inc.uded in this monlh ',

column ... . f.... cl'loico:l phOtos t.klll .t
thiS year', lI. mfM I.

At t.... riSk of Inunda ting l.eYitlown with
mail. , have • nole here , the content. of
wIlich I mus t PISS . Iong . As 01 tile date o .
this wriling (the li,st wef!k 01 Apt ll), Fred
Weidenhammer W4SDlJ2 ind ica tes Ihl t
he has a TIlI .lype Model 35-RO, I,,,,,, to
someone willing 10 pay shipping and In·
surance, Thi, Is • ,oceive--only ASCII prtnt-

1.llon. Illus turning Ill. repealet 0< Ille
PlTM on .nd off . 1 Incon"""ienl li rTlllll.
The single-digll deeodet cen be deleated
by lnaer1;ng .n lnel uded Jed< on Ille rea'
_ Ier panel or by lnal.lling tile IC­
EX339 3-digi l deCOOtI .~ail loble as en op­
lion from Icom-

Unfortunately. no plovislons for Insl.fI..
Ing . n . u1opalch ....... been Included.
However. InlerfllClng .ny comm8Icial
.ulopalch sllould be . "Iher H Sy job.

er, and it does not h.ve. cabi ne t. Thal ia
• 11 I know. I wo old s ug ije s t you contact
Fled lor lurther del.lls.t 332 Blacksmith
Road, Le~lllown , New York 11756.

More commenls on the valious pro­
grems to ru n RTTY on TRSal Models I.nd
III h.ve a rrived. Bill 6ucklngh.m W-'3U l.,
wI'lO has wrill en u. belore on lhe subject
passes a long t ile Inlorma tion that the plo­
grems he uses OPflral. t/vaugh lhe 110
bus 01 1,..."" compul&rll wllh en 110 Int",·
I eee. TlHl Modell roe• • •orty-pin bus .nd
Ille Model III • f.ffy--pin bus. so l here . re .
lew di fferences between them. bul a p(lol "
IIllly lhey ... not InSurmountable. Bill .1·

&0 indicat" thaI WOIk Is unda! ....ay to
.da pt these prog"ms 10 the new TRSal
Model 4, Tha nk s lor tile infor mation, Bill.

Along Ihe a. ",., lin., 'ega,ds to Richard
Elle rs K8JKl 01 Wa"en, Ohio. Richard Is
trying 10 put his TRS-aO Modlll III onto
RTTY a nd is lock ing for softwa re . I have

.n summa.ry, I reer Ille IC-RP3010 Is a n
••CIlItenl piece 01 IOQUlpmenl _I worth
liS pu,chlIse price. AI aoon u more be­
come .~.ilaDie . II I. going 10 ....ke Ille
«O-megaroertz blond • popul.. p1.ce.

For ' ,,"her Information. conlllCl /com
A_ iu, Inc.• 2112 fllSr" Aw . NE. BIll.
>W' INA 98C/04; I206H5Hlf55.

Keith J, ".ckey WUOP
Ft. uudllrdllle Fl

pul Richerd in toucn with Bill and hope 10
se e him on RTTY \/tIry s hortly.

Duane Vincent KA7JEX from SlIa UlII.
Wnhinglon , passes .Iong his comments
with rega rd 10 run ning • T"o.s Instru·
ments TI-99J4A on RTTY. U, ing one 01 the
popula , inlllllaces '~llllble, DUlflIl Is
very p1ened with thl. llIllup. He notes

I.... ' the keyboard touch on Ille 99I4A is
noI unll k. thilt 01 tile IBM Illminel Ile uses

" work .
Ouellll his a lso used • VIC-20 on RTTY.

He USIllI thet compl,lt" lor por1lb11l RTTY
out o f his ~.n. Boy, Ih.t btings bICl< a pic.

lUll in my mind 01 I Ylltoicu la< st.lion set
up local.y some \'N rs 19o by W30TN,
complete wilh a mobil. Model 15 ! Well,
Duane JlIelers the 99/..A kll)'tlOll rd to the
VIC. bul he likes to run the VIC on the m0­

bi le 12-V-dc bal1l1ry powe,. Yes , sl,. lhings
are moving along!

Anothe' Commodore pa tron Is Alle n
Fugelse th WB6RWU. Allen Is using a
Commodore 6.f computer .nd is looking
lor, lS he puis it '"lrM or lne~pensive scu­
W."."Wel l. I have not seen anything thaI
quite ..-IS lhat descllplion, but I will
keep my eye out. P.tt of lhe ptoblem.
Allen, Is thai Ilry not 10 lecotnornIlIiCl ptQd.
UCIS thlt I heve not _ or tfllt I heve not

leceiVIld othel delllled in lormalion about

from . source o thell....n I........ l'lUleclu'·
... T1'ler. ha ve been a few "lemons" dan­
gled In there with lhe other I'uits a nd
such• • nd I would re ther lvoid them il I
c.n, Will kef!p you.nd I.... ,.". t 01 the Ian
Club posted on new soflwlI. lIS the infor­
m.lIo n A"ives.

Nllw membllls 01 the COCO cl ub inc hide
Bn,lCll T. Brack in c t Oklahoma Cily,
Okla homa, and Pete' G. Potot sky NH6BF
01 Kl lluA, Hawaii. B' uc e Is .n SWL wilh a n
Interest In PtJll ing hi, COCO 10 work , II­
c elvlng the RTTY he he.., on lhe Ail. I
he... lorwerded the Inlor.... tion covered
in lhe IISI few mortths heI. to him 10 help
In Itlese e llorts . Btuce ISks il l h• .." noted
'OY comput8l-generAled If pIOblerns lIS·

an. of l/le /llg llllg llts 01 llIe /lemiesl wlS a look al Ille FCC mobile monlrorlng ~an. 0 ... of Ille Indoor fI,"-ma"'el " "".s ., ' lie Gre,,'er Bllilimore H. m/JorH ,
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l QiU oItlCert lor the Western p."nsytvanla OX Associa tion. from /eI/; K3UA. K341C. AD&J.
K83K V, KF3C, and KJ30.

..x;lalll'd willi tl'\.e CoCo. He noles tht Ills
"OSborne I will tear tile Nationa l (NC400
reeel ¥ef) 10 pleees, .nd jus t a boul any.
IlIlng elae wllllin .bout 100 leet of 1 1 .~

Wel l, Bruce, I hve not no tICe(! any RFI at
all willi tile CoCo, and I tllink tlla t Is a trib­
ule 10 careful I ttenllon being paid to
tllOlMI dealgn IUlures which minimi:e
~leIk"~ I ooo't k""", wt>y)'OUf Osborne Is
cautlng prOblemS: I hive _.1 Ifiends
lO'I'IO Ir, using tl'lel~ witl'lout Interl..ence.
Woukl Il.ggeet \lOU check out)'Ola' gr0und­
Ing In the station 10 be sure Illal. Iloating

Chad Harris VP2ML
BOI( 488 1
Santa Rosa CA 95402

a XING IN JULY
July. n... Illy, hal)', noi.y days 01 au""

",*,. High abeOfption baiters down tile
hl9he' tlInllIl, wI'lile summer thul'lder·
Itorms Iill the lower b;,lndS w,tn deafening
"allC CtUI'WII, EvM the ue.ually produclive
......... and -.set operating ti~ .re
ShOrt and dull. let's face It: July la no! !he
'-I montll for OXlfIQ-

SO..mars tile OXer 10 do for !he month of
Jvf(I Take. month oftlrom OXing7 Ma)tle

get 10 know tile lamily ~in, before !he
bends 111I1 10 picl< up again ;n !he lal I7 If
\lOU do that. of COUfII. the(lillart to expect
\lOU around tna 1\OuIe. • 00 It will be -.
harder to lOcI< 'f"OUI$eIf into tile radio &I'Iad<
tor the alart of lhe ne"l OX season

Fortunslely. there a re plenty of OX.
reliled activities well lulled to tile dog Qf
flO! Dog X..ey) days of summer.

Antennal

TheU rat thln.g tlla t comes to mind IS an·
lennas. July otle~ an excellenl time to ,e­
view you' OX-entenna fa rm. Whal wor!<1I'd
iast 1I-elI_7 Will Ihat antenna be good
enougll for the next OX ~ea~on7 With tile
decline of " dlo propagation , you mlgllt
conllder impra-in.g YOU' Iow.t>and serl.1
llantware; '*0, eo, and 160 meters w,ll be

hopping the next few winlers. MNnwl'lile ,

tile OX pickings on 10 meters wlll be lew
Ind t., bel-. Even 1~ meters w;11 PfO"
'ride but sporadic e.citement for tile
rnid-8Oe. So th ink low bands. long (lipo;>lw.

IfIOIfled -. lePPI. ~icals. 800 ground...-
If \lOU are tort.....le enough 10 have autt~

Clently r.JI, ""opeo1y-lp.aced trees on yo,.­
""operty, July il. good monlh 10 break out
tile boorf and arroor or fishing rod . 00 stick
up • lew wlres 100 sltlngs. SO ..mat it llle
neigtb)ls think \lOU'~ I Imle soft in the
hull. f,aIIlng in Ir_. Murmur sometlling
.llOuI Il'ling f,aII and lir $hilIr1<$; IIIey I II
think \lOU '.. cral)' 10 be a OXer anyway.

Wl'lat ~ indl of .nlennas should you get
UP lor IIIe low banda? The bigger tile belter.
of tour", and I'IeIght helps tOG. VerllCa l ....
tennaa .-n to work beller on IIIe lower
banda, If you can provide a 'easonable
ground, (We 'll t.lk more about the low
banda and OX antennas In a future c~umn.

Meanwllile. watch for bargains in lot s 01

wire. I nd Iry to tlgure ou t how you are gc>ng
to Iq..-le I l 6O-met.. dipole onlo YOU'
ci ty lot)

P.i*.... t Is "'- Finished

OX_ whoae entennas a~ a lfNdy big
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g'ound Of the like Is not ll'\.e culpri t Who

k""",s , you may near enougll RTTY 10

w. nl lOget I llcense .nd Join us!

Peter, -....- lie Is no! basking on the
~ In~w.il ldo \lOU k""", how m1_.
..,.. the _ tiler in Maryland is INS ti~

of ,..n), II trying to pull'lis CoCo on RTTY
Ind would like I disk-based progrlm tooo
11 . Wel l, I I lhil t ime, I k""'" 01 no di$l<·
based progrlm tlllt exiSI$. 111I"" indiCat·
ad 10 Clly -'Dr11Tl$ tlllt upgtldlng lIil ex·
cellenl tlpe program would be 1doaI, and

enougll (If any) and those wl\()se financial ,
envlronmental, or family circums tances
preclude bener antennas , mighl make use
of the month of July by calclling up on ll'lelr
OX paperwork.

Revl..... your QXec totare. OS Lt sent and
received, 8nd your ~need" list. TIle new OX·
CC Countries USI from tile ARRt prooldes
a good place to lally your present workedi
conllrmed 100. IS. This mult;.page pamphlet

""oo\dfIe columns IOf illl HF bilInds.nd for
many of the 0I1'ler OXCC .wards. such IS
RTTY bandS ilInd$illlellile. Thr"" drlwtllCkS
-.llh IIIe new listing are: no apaoes for new
and ct\Inged countries -.lll'Iin the list ing.
no pI«:e for band Iolais. • nd lhe coat-now
$ 1.1X) poetpaid lrom ARAL

00 \lOU have .ny countties worked but
no! conllrmed? Take some lime in July 10

toIlOw up tnose OSU. If \lOU Wilt 100 long
10conlinTt a ller tile conlact. tile CIII_of
getling yo,.- card decrease, SO. il \lOU ha""
ca,'" outstanding to OSL managers .nd In
oilier di,ect methods, see If I lollow-up
note mlgllt be In on1ef. Of course. if you are
. w.l llng ca,ds vi a the OSL btl,eau, 000'1

hold your breath: it might be years eereee
you reeel"" your ca rds ,

If you do dec ide to send reminders or
seeond requesl s tor cards, check tile cur­
rant ca ll booka, OSL-manager lis te , a nd OX
btlllelinS lor the fTI05t recent OSL informa'
tlon .

Two lortunate reilldefs of tl'\.e column can
lum to lhalr complimentary subscriptions
to week ly OX btliletins (see this column.
J.nutry, j964~ In Irw. drawing held eaflief

he lias relalll'd the intention of doing jUlt
tllat , btlt ttlese things lake time. In lIIe
me.ntime, you might d'CIP Cl.y I line a t
17!)8 Comatock Lane, SIn Jose, Cali fOfnia
9!i12ot, Telt him th.t W,t,JAJR said 10 bug
him fOf . dill< progr.m!

Wel l, response to my o ff.. fOf llOme ba·
sIC RTTY mal..ial ilia been gratllylno­
Tl'\efefOfe. I am ""'" pteparing • aeoond
edition of RTTY maleri. 1. This atull waa
_ ed NIr-e se......t yea,.., ago and ia ba­

Ing~Ied fOf~ who ca... In

INs year, IIIe awards .nd lucky 'eadefs
_ e: The DX Bulletin [Box Ox, Andooer CT

06232) 10 John Hols tead V'56HJ, end ORZ
DX (Box 834072, Rictlan.tson TX 750831 to
Ray Perkins KA2PSW,

Cong,alulal ions 10 both! And lor the resl
of you OXers who dldn·t win tile f,ee sub­
sc ri pt ions, you can keep up wltllihe day-Io­
day .ctlvities In the OX world by laking out
you, own sUOsc ription-see tne addresa
above. It's liard 10 ha..., too much Intorma·
lion In OX!

Anothe< source 0 1up-t<Xlate OX Inlorma·
tlon Is your local OX radio c lub. Th,ough
..-tings. newslet lers . and OX«lented re­
peat_ chlb members share Idsou .nd l0­
cate tile rare ones. And clubs provide .ssis­
tance Wltll Beam Teams and Quad SqUIds
to repair damage lrom IiIst winler'. lIorms
and pu1 up ...... bigger aerial 1IIrdw1ffl,

These OX rildto dubs depei od on IN! i...
ter..t. expertiee, and entl'lusiaam of I....
members of tile ch". The d llb offlOlR
dewoIe many hours of their t i,.. to ""owide
programs. weakers. -.1.. and camar.
derie for !he dub. Too oIIen wnen .n ofti<:er
aska IOf help wlill . dub project, II,. eflort.
. re rewerded wlill dead silence,

So. il \lOU're flO! 81.eIdy • __om..........

tocaI OX club, consider /Oin'fIQ- It \lOU .re a
member now. speak up the nexl lime tfle
club needs something done: help your lel ·
low OXer. And II you a lready .re seli"" in
your OX club. IlIlnk about Nnnlng tor Club
oflice next lime and share your energy 10

Improve tne OX world,
Amor.g those wI\() are dOing lus t ll1a t are

tile ctncers 01 tlle...,ry acn-e SOutlleas tern
OX ClUb, centered In Atlanla . Georgia. QI·
fieers tor 1984 Inclode President Carl H ...
son WEWZNH, Vice-Pres ident G,OYfIf M ...
erl Kc.BX. Treasurer Carol SII'ader WI41(,
Secretary JOfl'Il.evine WA4HNL, and Actlvi­
lies Chai rman Jim SIe;b1e ~OU.

The western Pennsylv.ni. OX AsSoCi..

let e, forgot it, or wllat evet'. lasue numb&<
one dealt with Ifle baslca 0 1 RTTY dala ex·
clllnge; numbe< two slllil deal wllh the
essenti.ls of llIe RTTY code a lructu'e, pri­

marily Murray.nd ASCII.n-are_·
II pages 01 information. 0 1f..1I'd a t • cost
01 $2.00 eacl'L II \lOU would like ai l"" 01

tMie edllion$, just drOf) me • Ilne.1 tile
abofe adOrel$ and Include a Mlf-ad­
drlSlled. s t.mped en_elope and 12-00 lor
eactI issue desired. I wlll conllnue to put

more of this informallon togeother a. t ime
Plfmil. and demand persiats.

lion's ofticer$ for 19&1 ..... Pfesldent John
Getz A06J, VlOI't-Pfeaident Phil KocI'II<3UA,
Secrelary Wayne Albert KB3KV. T.eaaurer
Don McDanlalKJXl, OX Inlormatlon Chair·
man Denny Bl'antner KF3C, end (newslet·
ter) Edilor Mike CflepponlS K3MC (see_.

Also on the easl coast la lhe newly­
lounded Conneclicul OX Association, That
. sSOCial lon 's otuc..... a ra, Presldenl Ron
Ric llards WB1EAZ. Vlc . Pfn ldent Pa ul
Shafe r KB1BE. and SecrslarylTreasurer
Tom La Clerc WB1CBY.

And in tile cenl.. of lhe counlry, lhe dy­

namic and Interesting Kansas City OX Club
sportS !he following lor tile 1984 Slate of 01·
fiCerS: PresiOent John Chait \WJLC, Viofl.
Pfesidenl Bill Ilendeo son K4!vBU, TrtliIsur·
II' Tom &shop K4!TLM. Secretary St_ Gr:>
cew;a KICS. and (newsIett~ Ed,tor M,kf1
CrilIbIree AEltX,

COngralulilltions 10 a ll t"- and oIheI'
OX c1\t1 ofhcer1,. And for !he .-1 of you:
Isnllt lime you dM;l yo,.- part to maka)'Ola'
OX club inlerestlng . nd helpl u17

Operating E_.
"'0 matter ..mat OIhe1', nollOPIUling ac­

Ilvitee tile oxer finds to whila .w.y !he
monlh 01 July, notlling provides qu ite !he
same sati.fillCllon.s getl ing on the air and
WOf1<lng OX. Fortunalely, despile IIIe lousy
baoo condillons, a couple of oper8ting
events help sllr up ll'\.e OXers In tl'\.e Ileal ot
the summer.

The most popular Oh'the--a lr activity In July
Is the Internallona l Amateur RadiO Union
(IARU) Radiosport competition, the week·
end of July 1 4-1~, 1984. (See the '"C0n­
tests" column In Ihla iasue, and see tile
.ules In the May Issue ot OS7.) Brleliy, you
try to work slatlons In d itrllfent Inlemallor>­
. 1 Telecommunications Union {lTUl zones.
w/tich a", nott". ume IS llle CO magazine
lOneS for lhalr conlesl and awards pro­

~~

The RadKlsporI ruleS (lISUTIing no ma;or
cnanges from previous .,...-ct>eck tn isl
prcMde • I'lNY)' premium for WO!'king .ta­
tiOnS on dill..-enl cont inent$. In addition 10

the posIIbIe new lont ITlUII'pl...... of t_
Ilations. NCh contlCl -.llh • st.tion on I
different continent counts live t,.... as
much.a I contact wlthin (If'lI'. own rone.
SO the emphaais is on OX conlact.,

n... rule struct.... 01 this conlest brtngs
out many OX slations, .nxioua 10 flghl tile
low MilIXlmum Usable Frequency and lI'gh
noise I~s to WOf1< each OIher and IT\iIybe

even \lOU' n... eastern Europeans .nd Rus­
sians are especi. lly fond of tills conlest,
and Radiosport provides .n excellenl 0p­

port unity to conteet many of 1I'\.e$l s ta·
lions.

The 1984 Radlosport contest will be quite
different in at least one way: Many of lhe
Russian slatlons will be sporting Mw ca ll.
signs. thanks to I major riMslon 01 tile Ru&­
sian callslgn syslem this spnng. AJI IIIe
rad io cl ub calis in tile SCMeI Union arid
many Individual callslgna will be dllhlfent.
And unlike tile FCC caJlsign "retorm,~ In
tile USSR the callsign will gI... the IocilItion!



Bob Hess KA3EAL does his DXlng from this compact station In PM nS Crook, Pennsylvania.

Here's how the system will work, with
thanks to the Murphy Message, the news,
letter 01 the Murphy's Marauders radio
club:

The tmn letter 01 the callsign will be U or
R (TefHI1eter fans are lamiliar with the low·
power RA prtIfi~ stations lrom the USSR)
The second leiter will Indicate the republic:
A for RSFSR, B lor the Ukraine, etc, This is
similar to the present system, but the pro­
cedure will be used for aI/calis In the repub­
lic, Including club callslgns, which present­
ly heve a UK prell~. The number In the call
will no longer be fl~ed, as now, II you hear
UB, you won't be able autometically to add
a 5. UB calls will be Isaued with any numer·
ai , and the same with all the other recoe­
licS, UI8, UL7, UF6, etc. The third leller (dl.
,ectly allflf the numera~ will help ldentily
the oblast, or location. The fourth letter will
be anything except W through Z. which are
reserved lor club staflons. There might be a
fil th letter in some areaS. For example,
U63BOS would be a Ukrainian in the Tflf'
nopoI objasl. Just to con tuse th ings, some
of the older two-lel!er sullix call s (issued
before 1970) will $tay the same,

In that part of the world, where amateurs
must build tlle<r own gear and Individual
amateur licenses are ,elatively tew end far
between, tile club $talion$ account for
much of the ope<ating activity, In every ece­
test, the biQilUn clubs, such as UK2BBB,
pfO\llde the Ilttle-gun OXers with t heir be$t
shot at working the rarer s.cMet republlc$.
All these clubs now operate urcer new call.
signs without fhe familiar UK prefiX. Club
atation$ will be Identified by the last two
lettera 01 the callslgn: WA through Z2 So a

club station In the Ternopol oblast might be
UBBBZZ. (In RSFSR, UAl-4, 6, 9, and 0, club
calls will have a UZ or RZ prefi x.)

Meanwhile, we htlar that the French are
lumping on the naw calls lgn bandwagon.
According to Les Nouvellas DX, the present
F1 calls will change to FC1 and F01. F2- F9
calls will emerge as F02-9 and FE2-9. Cor.
Sica Island calls, now sporting an FC pref ix,
will be TK1-TK4. Other French overseas de-

partments (Martinique, etc.) probably also
will change.

All of this ca llsign $wltchlng wil l be cce­
fusing for a time, but It will make the p'ef ix
huntflfs delirious! Dozens 01 new prefixes
wil l be on the air th is summer, most never
heard before- snother exce llent raason to

keep up with your OX leading,
Another opflfating activity in July is the

annual F,ench Polynesia Tlural. Listen for

Tahitian st ations July 14- 21 on the follow­
Ing Irequencies: 28600, 21300, 14240, 14180,
7090, and 3800, especiall y between 0200
and 1000 UTC, The stations wil l becelebrat·
ing their annual festival with a special Cflf·
tlficate for work ing at least three Tahiti an
stations on at least two different bands.
Send your log data and 12 IRCs to Tiural
1964 Certillcate, CORA, BP 5006, Pirea,
Tahiti, French Polynesia.

The station that worlo;s the greatest num.
ber 01 French Polynesian etetrcns during
the festival week wil( win a handsome tro­
phy. a beautilul angraved mother-ol.pearl
shell. (Thanks to Russ Forbes WB6GFJI
FOQFB tor this news.)

OX Convention

By now, your month 01 Ju ly should be
welHilled with OX activities. But if you are
still yearning for more, take heart: Thera's a
way to wrap up the OX month in line fash·
Ion. The Northwest OX Convent ion will
be held July 27-29, at the Greenwood Inn In
Beaverton, Oregon, just outside 01 PorI·
land. For more Information on the conven­
tion, contact Bob Herndon W7XN, Wil·
rarrette Valley OX Club, Box 555, Port land
OR 97207. Who knows, you might even
meet the OX editor of 73 magazine therel

So beroee you decide that the entl,e
month of July Is a complete waste, OX·
wise, tune up those antennas, work the new
Russian prefi~as, hang your Tluria cert ifi·
cate on your wall, and have a few eyeball
contacts at the OX convenllon. And. yes,
say hello to the family somellme during the
month, so that they don't consider you a
complete stranger!

LETTERS

Eugene Morg.n WB7RLX
1311 Cron 51.

Ogden UT 8.4404

• A more expanded data list, including
cities and all the sta tes In the US oeA,
e Two Clocks, one local and one GMT.
e User·selectable screen, bordel, and
pllnt colors.
e An MUF forec ast In local time and GMT
time.
e Ptlnter output routines.
e A machine-language data-search rou­
line. Now data searcnee take th ree to l ive
seconds instead ct ttnee to lour minutes.
e And, 'ecentl y added, is a sunrise and
sunset calculation routine,

th is version is avail able from me or
trcrn RAK Elect ronics, The C64 version is
avail able on ta pe or disk. A C64 version 01
one form 0' another has been availab le
since November, 1983. The Cl>4 ve,sion
has been updated severart'mee and some
older versions don't have all the featu re$
mentioned above.

DXWORLD

team, and an ambulance at the site 01 the
accident W'hile waiting, KE6Hl direc ted
t,aWc until t he police arrived and took OYer.

Two fine California ladles!!dng a splen­
did job, axcellenliy executed in a prof.",.
sional way: Alma B9!Jrnenne K!§.HI Irom
Cardiff by i he Sea, and Neldora Tuttle
1<F6TF ' I rom "§COndido. I was m&lnm.
pressed wnh II3W well they did a volu nteer
job. I think they probably saved the life 01
the c\,<,list. Wouldn't it be nice lor some 01
you to send each 01 them a OSL card just
saying, 'Well Done!"

Yes, a commendable lob done by two
l ina ladies who know how to handle them­
~vea with cou rage, efficiency, and dis­
patch uoder ext reme emergency condi­
tions. I was so proud of their performance
that I hardly could walt to get home here In
Washington State so I could tell my lovely
wil e all about It. My wile? Yes, she [ust gat
her NO'Ace call, KA7RXM, and I'm mighty

proud 01her, tool ~

Chrfatlan L. Englem.n W7QO
Wuhougel WA

Recently a program I wro te appeared In
73 (February, 1964), " PUI the OX World On
the Screen." I wou ld li ke to thank all the
ma ny people who wrote me wit h their
cornments, suggestions, and their orders.
The ,eal pay In doing a project l ike this Is
the thankS that I receive f,om all my l ellow
hams; lord knOW$ the money Isn't worth it .•
I hope that a ll the people who received my
p' ogra m were p leased wit h what they
received.

As many people already know, l did a re­
write 01the Prefix Locator program lor the
COmmodore 64. I added many l ea tures to
It that yOli will not l ind In the VIC veretce.
Let me list some of t he added l eatUfes.

the beaulilul backyard of the home 01 the
ltiands with whom I was staying. Strlpped
to my shorts, I was st ,etched out listflfllng
to the chatter of happy people on my
2-meter hand-Mid when 1 was brought up.
light hearing, "Mayday! Mayday! This Is

I fEi~:' Maydayl I need a local contact

"My l irst reaction was to answer the dis·
tress call, but being pretty unfamiliar with
thtl a,ea, I waited an instant to see If a local
would answer. My hunch was right for only
a few seconds later I heald, " KE8HI this Is
KF6TF. You are loud and clfRJr. Sta te your

emergency. This Is KFllTF. The handle is
Dora. Go aftead." The _age was tran".
milled In a calm, precise, and authoritat ive

manner. I IFrom my notes taken at the time, hflfe Is COME TO THE FAIR
whet apparently happened tnereatter. I I
ISE6HI, handle Alma, driving on Interstate 5 .
in heavy traffiCduring rush hour was lol low· / L______________ A wort<.lng amateu....adlo station with
Ing at a l alr speed beh ind a motorcyclist ' $p8C&'8ga equipment, an international mas-
when the cyclist cla$hed and was thrown sage-sending service, and rne Smithsonian
onto the pavement and appeared to have a treutouee'e Marconi exhibit, will cerron-
broken leg. The cyclist was at the mercy of strate amateur radio's role In worldwide

the speedlnglfafllc, and KE6HI, in$tead of friendship.
swerving to pasa the CYClist, chose to slam The louisiana Amateur Radio Exhibl·
on her brakes and parlo; in the middle of the tlon's booth at the Jul ia Street exit will out-
lreeway In a way to protect the downed C'f' line amateur radtc's heritage from the ex-
cnst Irom the certain dangers 01 oncoming perlmental days 01 radio wizard Guglielmo
trallic. Allflf positioning her car In a protee. Marconi to dlsastflf communlcallons such
tlve posit ion, turning on her liasher waming as during Gull Coast hurricanes, the cur-
lights, and assuring herself that tile Injured 'ent era of BmateuN adlo space communi·
cyclist would not be furth flf Injured, KE6HI cations including astronaut Owen Gar-
aent out her Mayday call, A/ter passing the rloll 's amateur..adio expeti ments from the
pertinent Information to KF6TF, KF6TF space sbuttte Columbia last year, and spec-
cont acted the autholllies and within ten ulaUon on the hobby'$ future.
minutes had the pollee, the nre and rescue Operators will demonstrate how ama·

OH, HE NEEDS HELP!

HATS OFF AND SALUTES

A number 01 others are working on wild
and Imaginative conversions and end up
seeking help from those who have already
dona It. Perhaps $Ofl18O(\El will be able to
provide me assistance as ~I?

Does anyone have Instructions lor c0n­

verting a military surplus AflC.5IT·19 into an
ailband, all-mode, synthesized transceiver
with automatic antenna tuner built-in? il
possible, I'd like to replace the 1625 tubes
(hard 10 find) with more common 3-5OOZs
for lull legal power, and transi$torize the
rest. It should have at least 16K 01 rnelTlOlY
and !\<larch/scan capability with priority
channel lock-out - at leas t on all bands
above 30 104Hz. Oh yes, unless a key jack Is
Included I probably won't be int flfasted. Oh,
one thing more: I'd like to be able to use it
also es a vacuum cleaner, LNA lor sateilita
TV reception, and wattmeter- at the fli p 01
a 4oposltlon switch.

Anyone who has already done this mod,
please send me an SASE; I'll tell you how
much you owe lor photocopies. Thanks. 73.

Robert (5C).()hm Bob) Wheaton W5XW
san Antonio TX

' I

About 5:00 pm on Monday, April 9, 1964,
during a brief trlp to Calilornia to analyze a
budding computer manufacturing corn­
pany, I " -e enjoying the California sun In

1'-- 1
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leul1l communl(:ale todlly, Including the

llflWet lTI<)des 01<:0100' slow-scan television,
,adlo-leleprlnlef, and computer sod space
satellite methods, and tile starodtly. MorH
ccoe,

Visitors ',om tile worId',I.I, eount,IM of
the lIn!!ed Slales, Canada. Auatralla, I.
.ael . Liberia, and Peru may Mnd II..me.
u.gelI to frieods In 11>eoI. count.... ',om the
boottl. 'Ila the hobb'\"s Inl_11(lna1 _

sage ..... tem.
Among Marconi'. ,e1ice on display

through mid-August will be a ,olary sparl<.·
gap transmlUer used by early amateurs and
• megnet ic detector used by radio sla tions
In 1912.

Visiting amaleu, ...ac-e operators will be
.Jlowed to use the station on presentation
of their licenses. They wHi identify them­

selves with the station', <:aIlSign.. KiiWF, '
which belongs to Howard T. D&LaneuvWe
of Jefferson, Louisiana

A unique ~Iicatloncard will be provid­
ed to amateuHlIdio operators wt10 contact

tllol atallQtls and to shortwave lI.t_11I who
d8scrlbe hearing It . The OSl II being

designed by John Chase. New Orleans hi.
1000u l carloonl,l.

The Historic New Orleans ccneenee Is
providing. I " IH lme curator, Patrkla Tusa
(XYlof Nicl< TUN ~EF). 10 watch a lt9l' the
Marconl e xhibil, wI'Iiell Is being proYided

througl'l the SrnithSOl'll.n tnslitution Travel­
Ing EJcl'llbitlon 5eMce.

Ma rconl ', daUQl'lt8I', Gaia Marconi Il<ag­
ga.~S Indieatlld that llI'le wouklilke 10 ¥iSit

the exhibit Plans a re ~no made to have
her come in June.

AmateuHadlo eQuipment manuIKlu,_
are lending Amerlcan-made product s lor
use a t the booth. Local ~untMl' have
been construc llng and designing the e>c.
hlbil. Many ~unlMl' will be 1l8eded to
rnan the booth lor the six-monlhlll'low-

JohnJ.UhIKY5E,PI I./Ot
LoublIina AmIII_ Radio EJchlblllon. Inc.

NN' 0I1M.. LA 7012.

AWARDS
uss COD DXING

NOARS and llle USS Cod will be on t....

.i' .gain tl>l. sunwner. Northern OI'lio ARS
membels will be oper.ting f,OlTl t.... Cod
st.r1ing M8I'liOll.1 O.y weel<end running
dally Ihrougtl L.abol' O.y weel<end. look
lor oper.tions in tile lower portion 011....
Gener.l blinds 10 through 80 met••, with
speel.1 N<Mc:e operatIonS on June 16­
July 15, and August 18, and Exua opera·
lIonS dUring I .... CI-,.nd Hamf..t , Sep­
tember 23rd.

OSL ear'" llk:lurlng t.... Cod .nd
NO",RS .tation will be Mtlt out confirm­
Ing III cont.cts, • specl.1 8 x 11 cenlfl ·
eate will be •••II.b1e upon req.....l with
OSL conllrmlng the lwo-W. y contaet and
$1.00 lor handling .nd post.ge. 5end .It
OSLs to WOlIRZG.

The USS Cod is on pefm.nent display
as. wa r memorl.1 to hOl\Of the men of the
Silent Senrice and Is loe.ted at Ihe port of
Clewelend between Ent 9th Street pief
and Burke Lakefront Airport. Guided tours
given dally. So come on down 10 ' an hie·
toric vis it Into the put fo r . n adwonture to
remember.

BARC CERTIFICATE
A handsome new ameteur operaUn\l

cefllflcate Is no w being o llered by the Ba ,·
lIeswllle (Okl.hom.) Amateu, R. dlo Club.
The purpose of Iha cerllflc.te Is to focus
attent ion on the Inte<esting "Green COun­
try" rll'\llon of northeast Oklahoma. and
to emphasize t.... varied opef.ting activo
ities 01 Ille ne••ly 200 ama teurs within
that area.

The GrMn Country award Is available to
anyone making two-way a m.llleu H acllo
contaet wltl'l lhree I'lalTl$ In the Nowata,
o...oe. and/Or Washinglon COunlieS 01
Oklahoma.- All bands a nd mo:xleS are pef.
milled. The certificales will be nlfl'Aobe<ed
and I$$ued 5efially.

"PP/icants lor tile a ward SI'Kluld sullmit
elliS and pertiMnI detailS 01 their Ihree
QUIIlilylng asos, plus a $1.00 h.ndllng
I.",. 0SLs a'e not required. AppIlealions
'''Duld be mailed 10~NS AwardS M. n. ·
ger, 1800 Moonlight Drive, Barttesville OK

""'"
2000TH ANNIVERSARY

To celebrate bo th Ihe 2000Ih enni...,·
sary 01 the lOIlnd ing 01 Trle<, Gefmany,
and lhe 6011'1 a nnive.sa ry 01 lhe New Trier
High School ARC. a certilica te will be
a walded to any amateur contacling asIa·
Ilon In borh ruer a nd New Trie , Township,
illinois (includes the villeges 01 Wil me tte ,
Winnetka , KenilWorth, Glencoe, lind
Northfield ). Contacts must be made In
\984 , any ba nd , a ny mode.

Send OS U for both OSOs to New Trie r
H.S. ARC, W9EDC, New Trier H.S., wmnet­
ka IL 60093, a long with a la rge S ASE, 5<l
cen ts US postage, or 4 IRCs lo r li non­
lolded certl tica le.

To uslst a mateurs in ea rning th e
awa rd, s pecial_nt eteuene will be
operated simultaneously Irom Trie r
(DLI TR, OUlB SS) and New trier (W9EDC)
on June 30Ih a nd July 1st. Operallon wlll
be 80- 10 metefS (SSB a nd some CWl, 15

kHZ atxwe Gener.1 band edgeS. OltTR
and OltBBS will .lso go RTTY .nd
OSCA FlIO.

THUNDER ON THE OHIO
The TrI--51.te Amateu. Radio Sociely

(TARS} w+ll operate ••pecl.HIoienI .1.11on
In cooturocllon With lhe F,-xw.. FIISliva'
.nd Thunder on The 0I'l1O HyOropIai'\8
Aaces Outing lhe FOIl"h ol July weel<end.

The slallon will use the club een W90G
frN II Old Glory! which I• ....,. apprOPriate
lor July .th. Oper.lion. will begin on June
30. I9&'.•nd COOllnue dally through July
. , 19&'. HOu'" 01 oper.llon will be 10:00
em 10 5.00 pm COT In t.... loweI portiona 01
the NO¥I... and Genefal segments at the
10-, 1~, 20-, .co., .nc1 8Q.mete< bands. All
rnodM wlll beUHd lneluding RTTY.

An .uraeU.... 8 x 10 certificate will be
.v.llable 101 $1.110 postage 10 conhrm
conlacts with t.... "alion. Cer!ilieates will
be packaged Iial and be suit.tlle fOl frl ff\-­
ing. For IhoM ..-no do no l wish. certifi·
cale,. speci.1 OSL elrd will be senl con­
firming III contKtS. Please iroclude 20c
postlige for tile OSL c.rd.

Send OSO Inlorm.tlon to TARS Special.
Even t Stallon W90G, AlIn: "4 . G. Andef·
son, PO Box 32e.., Ewa nsvlll, IN 47732. For
addit lon. 1 Information on the special­
e went st.t lon contact me by phone: {812~

424·2306 (days) 01 {812f-0476-5572 (eve­
nings), or write as king to be placed on our
publicit y mallln\lllsi.

STEAM ENGINE
CONVENTION

A speclal.....ent slallon will be operat­

Ing July 1:J.. 1S fro m the Bourbon County
F. i,grounds In Bou'bon Counly, Ke n­
tucky, to commemorate tile annual sleam
engine convention. Tills st.tlon will be OJ)­

e<allng with tile call 01 WD. GPO, in the
Gener•• phone and CW porllon, wilh some
Nowic . aClivlty planned. All amateurs and

SWla worI<ing this Sl.lion during Ill,.
time can reoc:eive • COOlwnemor.l l.... OSL
card Imm tile F>;oneer Amateur Radio
ClUb 01 Winchester, KentUCl<y. send .n
SASE to Pete Clough wo.GPO, . 2S aetl
Street , Pa ris KY~1.

SPEEDWAY STATtON
The Adri.n Amateur Radto Club i. Ita...

ing a speci.I_1 slation, W8TOE, .111'18
Michiga n Intemalional Speedway <MIS)
on July 20. 21,.nd 22. The Irequent;;e$ WIll
be 28.625. 21.360, 1.2.co, n.co. 3900 :l:

ORM. The N<Mce bands up 10 kHl, 21.110.
7.110. 3.710. This Is 10 celebfate 11'18 Moen­
igan 5Oll1ndy·lype CIJ eece. A specl.1 C8f.

hlicate will be oIlered. Send a ••rge SASE
10 Allrian Amaleu. RadloClub, PO Box 2$.

Adrian MI . 9221.

DETROIT ARSENAL
The Tank-Automotive Command ARC

witt operate WBJPW on July 21, I9&'. ffOfT\

1300-2000Z to commemorate tile Cd
year o f the Detroit Arsene l, horne of the
the US Army Ta nk·Automot lve Command.
Frequencies: phone 7.274. 21.• 00, and
t .co.49 101Hz; and CW 7.~ I,om
15Oll-1700Z. Put your OSO numbel' and If..
Quency In upper·l elt corner 01 outer
e nvelo pe. Se nd 9" x 12" SASE for un·
fo lded certltlcale; otherwise, SASE to:
WSJPW. US Army Communications com­
mand, Altn: CC NCTAC·M, 28251 V.n
Dyke, Warren "41 48090 .

BERNE SWISS DAYS
The Adams Counly ARC will opelate

KCllTZIrom 14QOZJuly 27to 2200Z July 28
to commemorate Berne Swiss Oays. Oper·
at ion will be 15 kHz a bove the bo ttom of
the General phone bllnd on 20m a nd 4Qm,

a nd th e Novice band on 15m and 4Orn.
OSL to the ee/lbook addle u for. decor.·
II.... cernncate,

Flesher Corporation
P.O _BOX 976

TOPEKA. KS. 6660'

For more Information & sores
1·800·HAM·RTTY

SERVICE 1-91 3-234-0198

TRs-ao' Rm/CW G
a ROM-116 Interfoce lor model !, III,

IV (16K MIN). $275.00
• Trodemark o f TANDY CORP.

TU-470
a Fu ll featured RTTY to 300 baud 5"99.95

plus ON terminal unit.
a 3 Shifts, active M ers, remote control, xtot

AFSK. F$K,

Kit 5189.95
wired 5289.95

.­--
•

•

TU·1200
• Baud rates to 1200 ASCII &

BAUDOT
• m & RS-232C I/O
• Bell 202 compatible tones,

Kit $ 99.95
• wired $129.95

TU·170A
• Single shin RTTY tet"mlnal unit.
• Xtal AFSK, F$K, actiVe-filtet"5 a nd

more.

­••
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Engineering Incorpora ted

RS- 23 2 SERIAL LINE MONITOR

• Quick an d easy o pera tio n
• R e d / Gr e en L EO s s ho w po la rity

o f 7 mosl u s e d sig nals
• Co mp re he ns ive us e r s man ual
• L in e , p ow er ed , N O ba lte ry

$2 9 . 9 5 p l us $ 2 l o r P/ H

E s ot er i c En gin e eri ng I nc o r p o r a l e d
P o s l Off i c e Box 3 3602
Sa n Di e go , C A 92103

( 6 1 9 ) 569-70 60

ITS
INCREDIBLE!

Ma$tf'f code or upgrade In a mailer0I~,

CocH Qute'" 15 a unique breakthrough
whil;h S1mphlie$ Iearnmg Morw Code.
Inslead of a confusing maze of dlts olI'ld
dah&. each letter 'NilI magically begin to call
out 1\$ own name! Stop tortunng \/OUTwit!
Your amazing kit conl",rwng 5 power.
packed cessertes. VISU4I breakthrough
carc\$ and ongina.l man""" is o~ $J9.95!
~ cheock or money order loday 10
WHEElER APPUED RESEARCH LAB,
P.O. 80" 3261, City ol lr'ldu$lry, CA 91144
Ask lor Code Quiek . 103 , Cali/omlo1l
relSldenls add 6% sales tax.

O ne User Comme nts:
MFirsl new idea in code study and the darn
thing works! So much fun you don't realize
how much you're learning."

M.s. Greneo::la., Miss

Hundreds of satisfied customersl
Youcan't lose! Fotcweech simple step. You
must succeed or return the kit 'or a total
immediate refundl

• Cordless Phones
• Memory Phones
• Answerers
• Dialers
• Hardwa re
• Speaker Phones
• Call Oiverlers
• Fea ture Phones

Send $2.00 for
Complete Cotolog

Telephones & Accessories

AT LOWEST
PRICES

WA9TDD

$20.00/1000

4 Choices of cokx'ed card
s10ck

Send SASE fOf samples &
Ofderll tg information

Q uatty
5 ..._
L "" Price

this ~lication
is available in
microfotm

University Microf ilm s Int ernational

------ -----
300 NOfl hzeee Road
Depl P R.
Ann Arbor. M148 106
USA

18 aeotcrc Ro....
Dept P R
London. WC1R 4EJ
England

Horizon Pmtlng Co.
315 Soutto er_PI.
LorN:Ierd, L . &0148 dh"

NIQUE COMMUNICATIONS, IHC.
18' E lOflgv_ PO 80. S1:lo1

....... . .. >d.Oh'" " 90 '

'" T~9 "'91~_

R·390A HF RECEIVER
Famous miliWy rectiTer
covers 0.5<32 Mhz AM·
CW in 31 one Mhzllaoos
USiOil mect'Ia'*-al ciOilill
IlIiOil· 455 Khz IF; has
m Collins rrechanlcal
tners Iur ~bIe 2--4.

8-16 KhZ llarOwidfl. 1110 I(hz c.aJitTnlr. BfO. NoCOTefS .
115/Z3D VAC 60 Hz ; 10Yr.19x16¥.·, 95 1bs. sh.IUPS
in 2 pl<.g5 .). Used-rePilra~e $215. Checketl $335.
Manual. partial repro . . . . $15.
CV-1982flSC·26 SSB CONVERTER, campal'
iDle w,\I'I R-39OA and otter receivers wi\l'l 455 Kill IF .
Has J. VU Meter and lifo» melefS lor Carrierand SUl).
carrier 5Y.Jl1!Ix 16Y. · .29 lbs.sh. Used-feparaDle.$155•
RYCOM R-2174/URR, selectiTe yotlrnl!ter used
by militarr as 1.Q.420 Khz AM·LSa·USB receiver: 0, 1·
3·10 Kill selec tablebanltwidth. BuilHn speaker. 9x l!1x
r. 251bs , sh. Used·reparaDle $125. Checked $195.
R-1420/URR SURVEILLANCE RECEIVER,
uni t covers 3O·JOO Mhz AM -FM·CW in two bands .
Selectable 20 or JOO Khz bandwidlh, Same as CEI
905A; partial repro manual included , Meters and/or
knobs may not be original. JY'Jll9x15". 25 Ibs. sn.
Used-operatlOg ... , ... . . " .... " , . . $495.00
Pricn I'.O.B. Uma. o. • VISA. MASTERCAROAcc.pted.
Allow lor Slippi"U • Sind lor Nlw AlEE CATALOC ."

AdcItIn Dept. 73 • PlIo..: 419/m-6513

.. , ' ~ T_~'oo. ... ,to
00" Mob;l• • , oc ~ .t

ST-142
Free S9.95 Mob. Quid CIoor ge Co ble
We Stock ALL Santee Accessories'

ST-222. . .5299 ST-442.. .5319

KDK 220, 440, 6M-CoU-A...a ilability!

I'll U UPS Brown Shipp in'l . ...dd S1.6S fo r COD
N,C . R... ...dd 4 ' ' . '. Sa les Ta o. Sorr y No Card s.

J"'Ii'~ ,
wILL'iAMs.~:;~;~.~;. ~~~

600 LAK EDALE ROAD, DEPT. C
COLFA X, N.C. 27235

(9 19) 993-5881 Noon to 10 P.M. EST

73 does not keep subscrip­
tion records on the premises,
therefore calling us only
adds t ime and doesn't solve
the problem.

Subscription Dept.
PO Box 931
F8nn lngdale, NY 11737

Please send a descript ion
of the problem and your
most recent address label to:
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EJr~\C 4CXlO,OOJD/8171 with SK300 m:j SK.l3C6

SK300 oo SKl5UJ Inlv.

tttese are al l new not useo.: Limited Suolv.

$1200.00

s 350,0')

WI ELICIMI CS, uc . 'M' il/11-IFI ER PC ID'\ROS NID W TP."<NSI STOO KITS.

1'I:xl' I PA2-7LIl W mer tm nzens ct 1411 to Ilffl,z (XJ l(XJt zcens B.Sva: ct lll:JTPS.

~g.'fI sitn m to K sccrd illly $14.'19

MJCn PlllOl4CB RF coer imrt 10000tts ut 144 to 14l:11lz OJtDI.Jt l:o.utts 13.5\<1: ct ta ros.

S8'.l.?l witn rum PC Poonl ill ly S19,'19

GENEVA CALC ULATOR WATCH

This attra~tive wat~h has the fo llowing modes :
Normal Time Setting ,
Calendar Se t ting ,
Daily Ala rm Time Setting ,
Weekl y Alarm Time Se tting ,
Chronograph,
Calcu lator.

Featured i n Blac k Plas tIc $18.99 Featured i n Stainless Steel S2 9 .99

SILICON DIODES FEED TURD SOLDER RI' CAPACTORS

1000pf/.00Iuf +-1 0:t

470pf +-20:t

4/SI .00 or 100/S20.00 or
1000/SI50 .00

5/$ 1.00 or 100/$15.00 or
1000/SI00 .00

S2.00 each2708 1024xl

E PROMS

100/$38.00
100/S24 .00
100 / St 5. 00
1O/ S15.00
10/ $15.00
1O/ S40 .00
1O/ S80 .00
1O/ $120 .00
1O/ $175 .00
10/S250.00
10 / S20 .00
10/ S30 .00
roo/ $3 . 00

10/$5.00
10/$3.75
20/$2 .00

$2 .00
$2 .00
$5 .00

$10 .00
S15 .00
S20. 00
$30 .00

$3 .00
$4 .00

30/S 1.00

6Amp~

3Amps
2Amp~

15Amp~

25Amps
60Amps
80Amps

160Am ps
250Amps
400Amps

2Orna .
2Orna.

100vdc
100Ovd~

1000vdc
100vdc
200vdc
600vdc
400vdc
600vd~

300vd~

30Ovd~

15KVDC
20KVDC

signal

MR7S1
MR510
HEP170
IN3209
BYX21/200
IN2138A
DS85-04C
IN32 69
275Z 4 1
7-5754
RCD-15
SMFR20K
IN4148

FAIRCHILD 4116 16K DY NAMIC RAMS 20Ons . Part # 16K75 271 6 2048x8 S4,00 each

25 For $25.00 o r 100 Fo r S90.00 or 1000 Fo r $750.00 27L32/25L32 $10 .00 each

HEWLETT PACKARD MI CROWAVE DIODES

IN5711 (5082- 2800) Schott ky Ba r r i e r Diodes $1. 0 0 0 ' 10 1 0 ' $ 8. 50
IN 5712 ( 5082- 28 10 ) " " " $1 . 50 10 10< $10 .000<
IN626 3 (HSCH-IOOI) " " " s .75 0< 10 to< $ 5,00
5082- 2835 " " " $1 .50 0< 10 to< $10.00
5082-2805 Quad Matched " " " per se t $5.00 or 10 to< $40 .00

For Information call : (602) 242·3037

Toll Free Number GIl "J I
800-528-0180 ~ _~ e ectroIVCI
(For ordera only)

PRICES SUBJECT TO CHANGE WITH OUT NOTICE

" ,6. 11 paris m ay be ne w Or
surplus, an d parI s ma y be
subst il uled with comparable parts
;1 we are oul of stoc~ 01 an item."'
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"MIXERS"
WATKINS JOHN SON WJ -M6 Oo uble
LO and RF 0. 2 to 300MHz
Convers ip n Loss (SSB)

Noi se Figure (SSB)

Convers ion Compress ion

NEC (NIPPON ELE CT RI C CO. LTD.
NF Min F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz d8 4.3 Typ.

Bal anced Mi xer
IF OC t o 300MHz
6.SdB Ma x. I t o SOMH z
8.SdB Ma x.. 2 t o 300MHz
same as above
8.SdB Max. SO t o 300MHz
.3dB Typ .

$21. 00

WITH DATA SHEET

$S .30

Ft Gai n Bandwi dth Product at Vce=8v . Ic=l Oma . GHz 4 Min . 6 Typ.
Vcbo 25v yeeo 11v Vebo 3v I e 5Oma . Pt. 250mw

UNELCO RF Pawer and Linear Ar!plifier Capacitors
These are the farmus capacitors used by all the RF Power- and Linear Amplifier
manufacturers , and described in t he RF J::l:3ta Book.

Spf lOpf 18pf
5.1pf 12pf 22pf
6.8pf 13pf 2Spf
7pf 14pf 27pf
8 .2pf lSpf 27.Spf

30pf
32pf
33pf
34pf
40pf

43pf
Slpf
60pf
80pf
82pf

lOOpf
llOpf
120pf
l30pf
140pf

200pf 1 to
220pf 11 t o
470pf 51 up
SOOpf
1000pf

lOpes.
50pcs .

pes .

S1. 00 ea
$ . 90 ea
$ .80 ea

NIP PON ELECTRIC COMPANY TU NNE L

Peak Pt. Cur rent rna .
Va ll ey Pt. Cur rent rna .
Peak Pt. Voltage my.
Proj ected Peak Pt. Vo l ta ge my .
Ser ies Res. Ohms
Terminal Cap. pf.
Va l ley Pt. Vo l tage mv .

DIOOES

Ip
Iv
Vp
Vpp Vf= Ip
rS
Ct
VV

MODEL IS2199
9111;0 . lOTyp. llmax.
I. 2Typ. I. 5max.
95Typ . 120max.
480min . SSOTyp . 630max.
2.STyp . 4max .
I. ?Typ. 2max.
370Typ .

IS2200 $7.50
9min . 10Typ. lImax.
I. 2Typ. I. Smax •
75Typ . 90max.
440min. 520Typ . 600max.
2Typ. 3max.
5Typ. 8max .
3S0Typ.

FAIRCHILD / DUMONT Osc i l l oscope Probes Model 4290B
Input Impedance 10 meg ., Input Capaci ty 6.5 to 12pf . • Oiv;s;on Rat io (Volts/Div Factor)
10:1, Cabl e Lengt h 4Ft. • Frequency Ran ge Over 100MHz.
These Probes will work on all Tektroni x, Hewlett Packard, and other Osci lloscopes .

PRI CE $4 S. 00

MOTOROLA RF DATA BOOK

l istsa l l Mo t orol a RF Tran si stors / RF Power Am pl if i ers, Vara ctor Di odes and muc h muc h
more .

PRICE $7 .S0
For information call : (602) 242·3037

Toll Free Number
800-528-0180
(For order. only)

,,

" All parts may be new or
surp lus, and pa rts may be
SUbstituted with comparable parts
i f WI! are out ot stock of an item." PRICES SUBJECT TO CHANGE WITHOUT NOTICE,
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RF TRANSISTORS, MICROWAVE DIODES
nK ..,,, "". "" " nK PIl la: nK PRICE

~'1561 $ 25.00 asnsrs , '. 00 111134 $ 16 . 90 10:1821- 3 $125.00

~1a62 25.00 zsciras 20.00 """, t.se lB:l821-10 "".00
zxtesa 25.00 asci -eo 1.'0 ""'" '-'0 escaoc 40. 0:)

zsase L " asnsoa -1.00 """ ' .00 IN m"'10 200.00
~7J~mx 4 . 10 =- ~.OO ~"" '.00 """'" 50.00
2...:2857JA.';XV 4 .10 =- 40 .00 "'"" 11 .95 >=ro' 50. 00

"""6 13 .50 ascrsrc '.50 """ 11. 95 =mo, 50.00
""." 18 . X> ""'", ' 00 ""'" 18 .00 """"'" 40 .00

""." 13 .00 """00 '.50 omo 20.00 """''' 40 .00

""." ".50 2'il'?237 "' .00 ,em 20 .00 """"'" ".00
zcass 17 .10 ascsess 47.00 ."" 19 .50 """'D ".00

""'" L" "0-" 20.00 ....a ".00 1Nll'¥JJ1 50.00

''''''' ".50 """ ro.oo ""'" 16 .90 1tU!."lXl5 100.00
zcraa 11.00 "" '.00 """ 20.00 WT4150 11. -\0

2.'''3818 '.00
.,.,. 6. 00 ,..,,, s.as """" ""2N3866 L 20 , ..rca ' .50 aasooa ".00 1II":'i5OO/~ 00.00

2.'l:lIlffiJA.'i 2.20 "''' '. 50 ~''''' 10 .00 1fffi768/2l'Q768 ".00

"""" ,." "'= '. 50 ""'" 50.00 ,m<262 "":!." 3927 17. 25 "''''' ' .50 ""'" 50.00 ~XX!IJ6 2.50
:!/rJ950 25.00 """" LOO !.NIGH 10.00 NI:13783 ,m
2No1012 11, 0:) ""'" LCO loIl l 943/ 2."4072 LOO NE21889 ,m
2N4041 14. m urres ' .50 -- 5.00 sssvaas :; , 70
:!N40T.: L50 1!I"'T12 '.50 W3375A 11.10 Nl:73436 2.50
aseosc 1 . 53 1lfW16A '.50 W4429 10.00 n"
2.'i<l121 21.00 El1"W17 '.50 """"" 1. 15 """"'-" ,m
2.-..H27 L D """" L 50 """. 2.::KJ ""''''' ""2."<4128 L" ""'" 2.50 ....H " .00 """" ,m
' .....D 11. 80 Bf'X18 '. 50 ""'''' ." vrnss ""2<-';'1957 J AS usxse 25" '''''m 1. 01 ""'" ' .00
"",., 2 . 30 """" ' .50 1lRA2023-1. 5 42.50 Pl'4166E ''''asscso 13 .80 """'" ' .50 """'" 16.10 Pf4176D ""2.'6108 3.-15 """" '.50 ,.,...,,, 16 .10 1"T4 1116B ""2.'6100 r.ro ssxas 1.00 ..,.", 13.25 """" ""2.'6160 3.~5 .....n '.50 """'" 15 .50 P'T42OOC/56t5 """"on 21.62 BfY18 '.50 """'" 10 .92 p""" 2'1.60
eerrs I.'" .....is '.50 00= 12.'" P'T4570 ' . 50
zcaia "'.00 ""." '.50 ,.,...,., " .CO P'T4577 ""zessa 3 .-15 """ '.00 ""'" 3. 15 """" """""" '.n a,"" 15 .24 ,.,...,'" 13.80 ""6" ""zsssso 10.92 "'-""'" 15.2'1 """'" 17 .25 PT<62>< """..., 13.80 "'-""0 22.21 ."",,, ".65 PT_ """"'" 1.:;.50 BU ll1A '.9> -''2-17 ".CO PT,,"' ""a..... , 12. 42 ...rssca 13 . 011 "'"'" 43.45 """'" n o

"""'" 14 .03 e,,"'" 2 1.Xl """'" 33. 8 1 P'I5749 'U1

""'"' 15 .50 ..."', 10.00 """''' "'.22 """'" ""eeee 13 .80 BL.Y5I:>IlC/Cl' "'.00 """''' za."" """'" ""'-""6% 2O.m 01584>17 ".00 "'"''' "" """ 20 'U1
""'" 11.05 '""'" 20.00 "'"''' "'.9> 1"lll510 """""" "'.00 rmess 20,00 WRf t:ro 20. 00 """. ""2:\5764 2 7.00 uaiss 18. 00 WRf421 "'.., srseos .m
"""'" :1.45 UJ25.t5 25 00 mJ'422A 41.40 ""'6" rca
:!N5!l42/Wl607 11. 45 crcsoos 101.00 l.lRf"427 17. 25 """''' ,m
2N5849 20 .00 Dexce l QlA<; FET lol!lI-4211 ".00 ""'6" ,m
2N5913 3 .25 DXL.15OlA-VlmF 411. :10 ....,,, 12.07 """", ""216916 :16 .00 Fu.l i t l<U C.oa.ll.", ~r.;T ltlIlF449/A 12.65 ""'''''' ".
2N59'22 io.oo FSX52WF 51'1. (X) MHF450/A 14.37 I'TI:l709 ""2N5923 25.00 """"'" 2.50 r.tRF453/A 18 .40 P1'8727 29. m
21'15941 23.00 lfrP76 ·1.95 MHI'454 /A 20. ia IYffi7:l1 roa
2.'l5942 40.UO ><>=m 11..10 MRF455/A 16.00 P1'8742 19.10=- 1O. 3S iessxoa "' .00 1IRf'458 20.70 PT8787 """""' 11.50 ''''''''''' 10.00 ....", 25 .00 """" 16.50

''"'~
14.40 """"". 19 .90 ....", 1.m """'" aa.ro

"~~ 10 . 35 ,""""" 25. 00 ""'" 3. 10 ''M90 56.00
assoe 12.07 11:l'S301O 11 . 3-1 "".,. ' .00 r-rnsea ""zsscea 12.65 *,,"le t t Pacl<ard ""m 14 .95 sratssa """""" 13 . 25 ""TI2O< 112 .00 """" ".00 srarosa """""" " . 00 seaau "'.00 """"" I.'" """'"' ,m
""'" 11.00 """" :>2.00 """" 6.00 "'""""" 12.00 "M2J3F :>2.00 """" '.00 .""'" '.00

"""" 16. 10 3583U: K11 20.00 """'" '.00 ""'" 10. 01

"""" 2O.m ""''' 20.00 ""''' 10 .69 .""'" ' .62
~105 21.00 ""'. 50.00 ""''' '.00 ""'" 10 .00

'""''' 21.85 ""'" 50.00 ""''' '.00 ""'" 20.00

""'00 40.2'1 I>85JI: 71.~ ,.",. '.00 eoeso ,..,
"""" 50.00 ""'" "'.00 """" 20. 00 ."" 1 3 . ~

""'" 1.50 'l!'>i¥G- 4<.00 -''618 ".00 .",. '.50
2:'£159 18 .00 J«lR3101 ,.00 """" '.CO -Ioo.n 21.00
2.'i>567 10 .th H),."ffi3l(12 ,. '" """" 3. 45 .""" ,. ~

"""" 00.00 1rotl5101 20.00 """" 22 .00 ..... 1.00

"""" '.00 ><>m£,," "'.00 ""'om 29.00 .oon 10 .00

='" 7.50 ><>m£"" 31.(Kl """''' 15 .00 ""'" 00.00

"""" ,."' ><>m£'''' "'.00 """" 20.00 """" 2$.00
29::1018 1.00 J310 .," lIIlF9J1 (3) !Pad 1.(0 "",.. ".00
""'m' 12." "" lIRl'!lOl (4) l£'lld ' .00 ''''0 ".00
2:£1070 ,." ,,"000 10 .00 """" '.D ,.",.." " .00
2:£1239 1 .50 ,,"00' 25 .CO 1lRF911 '. 00 s:J).16 '.00
2.':l:.1.251 12 .()() -'»m, 25. 00 1IR1"Y61 2 .30 "m 5. 00
23:1.300 2. 00 !.kJt oro l a 0Jrm. \lIlFl!C01 2.10 s:.:A3.',22 5. m
2::L1J07 ,." M1131 11.50 MS261F "" SCA352:1 5 .00
2S0424 2 .110 Mll32 11 .95 ~a.:172Q-.-12 225.!Xl PRICE 00 Rl-1Ql!I::::iT • IUl

Toll Free Number "AU pariS m., "" new o. PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 s urp l us. '00 pariS m" ""
eJ\I~ electr0'Vcisubshl uted WIth comparable parts

(For orders only) ,t WII .'" QUt of slOCk 0 1an i tem'"

For Inlormalion call: (602) 242-3037

90 73 Magazine . J uly, 1984



~6 r96~ 'Alnr • au!ze6ew CL

3::>I.lON lnOHllM 30NVHO Ol103rOnS S3::>IUd

13ibO.l)3313 ~~
,,-wal! ue jO ~:JOIS jO IIlO o Je 0 '" l!
sIJed olQe,edwo:;l ~l!'" perruuscns
aQ ~ew sped pue 'Sl\ldJns
JO ", ,,u aQ ~ew sped 11'1/ ..

(AIUO SJlIpJO JO.:!)

08l0-8l:S-008
JlIqWnN lIlIJ.:! lI00l

l tOf:-Zt'Z (Z09) :lIe :) uOlleWJOjU! lO.::I

e<;llLH'I1
OOIHI'1l
9r.9CWrr
99L1H'Il

!:HIm
91011-ZllO"..dIl
6i.£C -eHQ<'.><Jll
GCOI;-?,Hfl<;<nl
oosa-zsocer
l:OC<; -~B()gdH

8001 -1:llQ<;dIl
SLCo-ZllO"..dIl
Zllo-~l

m'J 9f>-<:ts<::o
m'J 6ll-169(::O

"'ldlV se-scrazn
"'Id'l\' JLf'O'1l
"'Id'l\' SCC~I'J

""'-'\I 19TI1l
1p<lU''If w.n IXlV

OO?,ZSl
CIL<;N1
OO~

S/I'9HOO
S/I'<:HSKI

8<:'1lll-l.1:
L~lCh1:

z.ncn
ClLcm
OC~

1~1NI

;JSltNl
6t!"1
118WI
~

,,~

"""'"ll\:?h1:
3M11:l'.1:
m~

,~

~

00"
~,

~,

~,

~

W 'I
OC9
()(l "I
or." <;
~

~

oarr
Ot'LC
<;C'IC
~

~,

~,

00"
00'00
OO'OC
00"
SC C
.,;p,'t
";Z'\>
00"
00'1<;
OO't!
00'81
OO'Sl
00'01
00'<;,
00"
00'91:
00''''
00'0.
00.
osc
00"

00"
O\>'C s

. ....... . ... . . ................... ..... .. ... .. ..... =11 .I.Cti SI rrn~ 00;. .uNd '{Ill <II "1 ' ( If:) (f; ,,'lIl"'l SSC1'.'\II[) xms e-o •

(l)' ''~1 ICL9\NI'I IlJd H<;£6WW ..6'LC ;)()16W1~

Il.>:! . 8£U i'\'11 0CI:l ULH\'I'l 08'OC OOUWI'l
oc-cz l'XlLi'\'I1 0CI:l H'OLWI'i oora I'OI <;f'\'I'l
sor ZZ9tWl'l l[.>:! 6I/<;l;WI'l oo-as I'OO(;W\'I
ak! WLtWl'l I[Jd LlltlWll Ilk! llOXll-\li'l
lPl \fO':O~1'I'I OO'L uo,qLlJ:'J! I'D! lnl C?£ll-ZllO"..dI1
0CI:l \lB89-ll/O<;dH 0CI:l ~9W-~8CJ'><1H 0CI:l 6'OW-~"""1

00'1 W~C-<:l109<IH OO'~ 080l;-i:8lJ9<1H oosc Ow\:-VlIl<><fil
0CI:l WB~-~8Q<;d!l 00'1 <;eB;';-i:llQ<;dIj <;~'t soaz-zeosm
0CI:l L<:a-~8Q<;dH SI 'C~ rna-zeosar lD:l 969~-~t/O<;<lH

OL ' 0 1 ?;OC~-eKl<;&-l lfij t<;ee-eBO<;dI/ lnl ercr -zsossn
Ilk! lll:l<:}-eflOC'Jdll lPl IOI>()-i:8lJ9<lH lJ:Jd 98to-e8o<:&l

()(l'1lS OO:o-ei:iOS<lH OO'WI ~~W-i:8lJ9<lH 09-H H'W-ZllO"..dIl
00'<;7-1 ICIl~YtJ>9C&<I11 OO '()<; = l>tOLl::O Ot'Lt = Ot-l[)Zt:'IJ
Ot'Lt ZfY.) llll'-lC= se-re ZII!l ot-LO!n::o <;t'lt ZIfJ 6\I -?,091:1)
lD:l """'l.IJ~ lD:l "'ldIV 1'09f':Q,'ll 1»1 !!4d IV 7-W!UU
lnl "'ldl'O 9Cl!lOO l»l "'ld1'O Co<nJ lD:l "-<1 1'0 llLt'l91
lnl r.l{d1'O 1'iLij6f(j lO:l "'ldW 6%1<] ID:I 1II{d1'O 0061<]
lnl "'ldw G<;'11<] lnl 1II{dw 0001<] lfif 'IL) ~1'1]'O

oo-cr '3 '~ 1<J8dI' ~/t<II 00'1 ~11l1l 00'1 8<;0100
OO'W ozocra OoTW \l9;69llllH~hflOl\1ll 00 '1 6!~1
oo-sr 6611:s1 00'1 c009N1 OO'?, L91.'l!'<1:
oo-e NYr IILSIlI (WI ('lLSIlI W'L Wt9iI
OS' S L91901: S<;' t 8!1r,wISlll S~'t a!nf'l<;N1
\;(; 't H/V\;f'l911 S<;' t a/lftf'lSNl \;(;'t f1/VCtlSNI
'>l't ll/Ylf'lSIlI S~'t a/llotlSlll S<;'t 11/'0&:19"
00'11 SliLtNl 00'<;1 9OC1·tH OO'O~ 98tffil
00'0'1 crLtm 00 't1 lUUl1 00'0. llUtNI
00'01 91LtNI 00'91 <;1LDH 00'11 tUCm
00 ''11 <:1LtNI 00'<;1 O~1: 00 '<;1 <:t6mI
OO'~ tllOlNI OO'\> 0S6N1 00'01 crBNl
00 '01 9tffil 00'9 391ffi1 00'<; OOHNT
OO't J<;lffiI OO't Slffi1 oosr lI\'iO<;lN1
00 ' W; 1!R1lo1: 00' II?, llffiLNI 00"W; Qlll.Nl
00 '0<: VlIlNl 00'00 SLNI OO"S?' Il9lJo"l
W'~'" \ft<;N1 00'0<: &:"1 OO'OJ 6ml
ooer 1I11'li'JH ()<;'L gmr 00'" :ucrnl
S6 '~ acmI O~'C IIXmI OVC X<:J>.1:
00 '01 \Il:mI 00'<; ~1:Nl OIl'S !}l\11:l'.1:
00' .. .lli1!'.X1 00 "9 llll1:Nl 00 ' t ll!II1:I-.1:
Ot 'C s ;'Jlml ot'!: $ 1lll1mI Ot'C .; al1:l-.1:

• (N!"W'}[U.Wl\'A·~'!JUJCIt:::S '''ld '3AVKlDIK·lI3ll1lJV:) JJJI) s:KDH:l •

'a.l llkl' '''':-l.l Uld=a.lllld=

19<:las
<;t<;t(1S

t-scstus
~--«:gIClS

£-IIZ<;IClS
l--ile<;lm
t-=Iili
~-ocslm

1-66t1m
ll---lllltim
L---llllHCS
I ---llll ~ ICIS

WHlIS
L-tllHff>
9-I'lIHCIS
S--tlltt(~

lill'las
OHt lflS
IILtlflS
U!'lflS

1-t<;Hl\S
I -CS I'lfIS

00 'II BLMIlK
00'111 -1'-'\ ('.{lCC-ll!S
oo-ost L91':rnl!966L'O.L
00 '<;1. OWSNi':JLlltL'O.L
OO 'OIl ~1:6SN1':/=V.L

00 '001 II:Jll £OllZ9
OO 'OSt ' d -U 100000ol.'!XL
OO'W 'OllllUJ'l''I 6t6--il<;t

!to.Ll:Ql.OIl-1O
MllL azmeu
"~HL HOldl

arou
9fllilllN1611IS1,l.

\QI t6llllV.t
',<.Vi LWZ,-lllS
',(l'j t<:ll7JllS
',<.Vi W<:ZruS
' l <.Vi IILCi'.ruS
'1<-t\ g;,.!:?-ll!S
'1'-'\ LtlZ.{lIS
'1(1'\ \nOIJllS
'l(~ WU\IS

'1"11 HLI.-So'lS
I':)lI U 1OIS
~,~

'leti LS<;t,fS

OO'S I
00"
00"
S<;'C
OO'SI
00'00
OO'W
OO'Ot
00'91
00'8£
OO'~

OO'~

00'00
00 "
()(l' gl
00"
OO'<;~

..........................................................................................................................
·~Ol""pUO::>lU"'S 10 "<!IiJ. ~"'no ~"II P"II ""1t1p<.ft PI~q.\J1 's"I'O'<t 's~o.S!s""-'J. ,:1M 1_ oouaJaJ"ll 9S<J.l,1 UIQ '\1\

oo-oa e-essros oo-sr 1"'U<:1ff> oo-za llln($
00'(Jl': e<;HtE 00·0~ U<:1ff> OO'S 9111m
00'1l1 ?-lSHtE oosr t-Ur,tas W'<; z-snros
oo-st 1St-HE co-st e-ezzros OO·S c-stttcs
00'8(; I-QS~lm co-er wercs 00'1l a-ames
00'9 ll-~Hlm 00·<;1 1-t9~fIS OO'Sl 60IUlS
00 '9 HHtE OO·Sl sseros 00'" cones
OO 'Sl e~Hm 00'<:1 zseros oc-st S60lm
00 '16 IHlm OO'H i -H<:ltE ()()'<;1 <;-680im
00 ' OC lltHCS 00-st a-oeetos 00' <;1 L801CS
00 '0£ s-sc-tcs OO·~ aztos m-a tllOlCS
00 '0£ <;-KtlCS OOTl 91---B<ZllE OO'C s-osotos
OO 'St e-oc-tes oc-cr L---6<ZlfIS m-s \H)~JHE

ooet oo.ros ID:I e-ezercs OO ' t? e-azotcs
00 '''1 <:-&.tlClS 00'8i <;<ZlCS m' t 9-LLOlas
00 '<;1 C-6ZtlClS 00 '81 Ol-W:= oo-v t-LLOl lE
00 '''1 e-6Ztlas ()<; 'L II-=CS OO'Qi; szcms
OO 'CC ll~tlas 00 '91 s-eazrcs OO'S" s-uoros
OO '~? e-ea-ros ooa 6---Ql':<:1lE coea t-t,w'ltE
OO'OS 91HlE ooa O~<:1lE co-er e-ezoros
00'111 t-en-rca OO 'SI s-sraros co-st ll90lIE
00'1<; c-or eus OO'"l s-etatcs <;.L·t ssorcs
OO'Z:Z: on-irs 00' ..1 f>'-61<:lClS OO·~ C<;OllE
00'81 6OI-Im co-er srzrrs 00-" r-eotcs
oo-oe soncs OO'S rr-stzrrs SL -c croros
00'1 z-oectcs OO'g z-etztcs 00'01 r-csoros
00'1 C-Qij\:J(jS oo-e !JI -~?I<S 00 '<:1 _CWlrlS
00 ' , r-osrtcs 00' ~ et -<:1~CS 00' 7.1 a-ocorra
OO 'S' BLUCS OO·t lI-<:1<:1CS OO'SI SOOtrlS
OS'L s-szctcs 00'01 OO<:1CS 00'01 s-oanos
OS'L SLctClS (XI'Ol e-IOZICS 00 '<;1 vi -stores
{)g '?, ~IUS osr 00= OO·SI L'1lL01ClS
{)g '~ 1~las OO 't~ 61111ClS 00'<;1 9-llIOIUS
00 '<; 9-<;tnas 00'01 llllnClS 00' ..1 I-lllOlas
OO'C ~ctas OO'SI LtnClS W '''' S-9101as
00'01 LICltE 00'<;1 9~nClS {)(J'gl 910ItE
00'1 IIClm OO'C l~ttllClS 00'11 9-HOltE
OO'C SOCltE OO'L! C-tHlas OIl'II HOltE
OO'C lOum 00 '<:1 l-ttl'lff> O<;'CI L-tl0IClS
OO'C 9Ql;1f!S oo'SI ?,-91:11as OSTi C-f.IOIffi
OO'C l. -IOClm 00'''1 9CIIClS 06'6 ..- " lO WS
(X)'\; 00l:1<lS 00'\1 <;ellffi 06'6 C-tIOIUS
OU'SI l.-06ZI<S ()(l'C . -tclHIS 06 '6 7,W!rlS
00'''1 t-Cl6i:lm ()(l-tl 1-etIHIS 00 '<;. <;-no:'l1<1S
(X) 'SI l"'6Htlm OO-t\ crnc!S 00 '<;1 6UlIas
(Xl-OJ C8Zlm OO;; 'C L<:11US 00 '<;1 tfXlI(JS
(Xl '!! Z-l!!Zlas 00-00;; tZlHIS OO 'S SH{1S
OO'!! I$ S-IIL7-Iff> (X)' S ~ fHllflS OO'S $ SI-q;§

,,!'O 'fiMlll
100M:-ol ll<l

00 '00
OO '~

nru­
OO'\lI:
00·t\:
OO't~

OO 'CC
00'1l1
00'00
OO'W;
W·L?
()(J'~?,

oo '6C
, ()<; 'I

00"
00"
00"
00'09
OO'I?,
OO'lll­
OO·llt
OO·lll'$

• SlI1LSISlI.'\Il1L "l II •

":::>13 'S30010 13NNn1 's"e~



COAXtAL RELAY S~ ITCHES SPOT

Elec t ronic Spec ial ty Co ./Raven Elect ronics
Pa r t , 2~N28 Part # SU-Ol
26Vdc Type N Connec tor , DC to 1 GHz.

FSN 598 5-556-9683 $4 9 .00

Amp henol
Pa r t' 3 16-10102-8
11 5Va c Ty pe BNC DC to 3 GHz.

$29 .99

FXR
Part /I :JOO- 1I 182
120V~c Typ~ BNC DC t o ~ GHz .
FSN 598 S-S~ 3-122 S

$)9 . 99

'"Par t /I 300- 11 17 3
120Va c Ty pl' BNC Same
FSN s 985-5~ J- 1 8 S0

$39 .99

•

BNC To Banana Plu~ Coax Cable RG-58 36 Inch Or a~c to S Coax Cable RG-s8 16 Inch .

$7 .99 or 2 Fo r $13.99 or 10 For $50.00

SOLID STATE RELAYS

$8. 99 o r 2 Fo r $15 .99 o r 10 For $60 .00

P60B Hodel ECTlD812

PRICE EACH $5.00

5vdc turn on 120vac contac t a t 7amps o r 20amps on a
IO" x 10"x . 124 alualnu•• Heatsln\< with
sil icon grease.

Digls18 . Inc. l10del ECS~2Is

PRICE EACH $7.50

Gr igsby/Ba rton Mode l GB7 ~OO

PRICE EACH $7.50

svdc turn on

5vdc turn on

240vac con tac t 14a_ps or
lO" x 10 " x .1 24 alull inua.
s il icon grease.

240vac con tact li t Isamps
10 " x 10" x . 124 alum inum .
sil icon g r ..eae ,

~Oamps on a
Heatsin \< wit h

or ~Oamp8 on s
Heat s l n\< with

NOTE; • •• I t e ms may be subs t itut e d wi t h other brands or equ ! vBI ..nt mode l numbe r s .•••

" A ll par ts ma y Da ne w 0'
s ur p lus. a nd p arts may be
subshluted wit ~ comparable parl s
It we a,e out of Slock ot an item"·

z
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RECALL PHONE KEHORY TELEPHONE WITH 24 NUMllER AUTO DIALER

The Recall Phone Telephone emp l oys t he l atest s tate of ar t
communIca tions t echnol ogy. It i s a combination t e l ephone
and automatic dialer that uses premium-quality , sol l d· .ta t e
c; ~cuit ~y to a....~e hi gh- re l i ab i l i t y per formance i n pe~sonal

Or bus ineas applica t ions . $49 . 99

ARON ALPHA RAPID BONDINC CWE

Supe r Glue _CE-486 high s t r eng th
r a pi d bon dinK adhes i ve. Alpha
Cyanoacrylate. Se t - Time 20 t o 40
sec. , 0. ]fl.OI-. (20glll.)

$2. 00

l •

TOUCII TO:-lE PAD

' " j .'•

MITSUMI UHF/ VHF VARACTOR T~ER MODEL UVE IA

This pad contains all the electron ica to
p~od..ce s t andar d t ouch-tone tone8. Sew
vith data.

I ";'1. ' .._-­
•

$9. 99 o~ 10/ $69_99

INTEGRATED CI RCUI T.

Perfect f or thoSe unsc~ambler project ••
SI"W wit h da t a.

$ 19 . 99 or 10/ $149.99

I t o 10 llup

HC I 312P
HC13S8P
HC IHOP
HC1330AI P
MCnlOP
MCl496P
LMS6SN
LM380:-l14
LM I889N
NES64N
NES6 1N

Colo r TV Video Modulator Cl rc.. it.
I F Aap . ,L I.i ter , FM Det ect or,Audio Dr iYer . El ec t ron ic At t en ua to~ _

IF AIoplif le r
Low LeYel Vi deo Detec to~

FM St ereo Oe.adulator
Ba l anced Modulator/Demodulat or
Phase Locked Loop
2Watt Audio Power Ampllfle~

TV VIdeo Modu la to~

Phsse Locked Loop
Phaae Locked Loop

$ 4.(,,2
\ .00
1. SO
I. 50
4.29
I. 50
2 .50
l. 56
5.00

10.00
10. 00

$2. 95
' . 00
I. 25
L IS
3.30
1.2 5
2 .00
i . 25
4 . 00
8.00
8. 00

FERRAN TI ELECTRON ICS AM RADIO REC EIVER HOD EL L~414 INTEGRATED CI RCU I T.
Feat .. r e s :

1 . 2 t o 1.6 yo lt ope~a ting r ange . , Le s s than 0 . 5ma current consumption. 150KHz t o 3MHz
Fr equency r ange. •Easy to assemble,no alt!\nment n ece s s sry. Effective and va riable AGC ac t ion. ,
Will d rive an earphooe d irec t. Excellent aud io quality . ,Typical power gaIn of 72dB. ,TO-IB

acka e . With data. 2.99 or 10 For S24.99

NI CAD RECHARGEABLE BATTERIES

Gatea Rechargeable Battery Pack.

SUB C Pac k of 10 2.5Amp/Hr . $10 .00

AA Batt ery Pack o f 6 Theae
New.

12ydc a t 2 . 5Amp/Hr.
12vdc a t 5Aao.p/ Hr.

are Factory
$5.00

$11. 99
$15.99

MJTORlLA r·VlF559 IT TP.ANSISTOR
hfe 30min 90typ 2DOmox .
ft 3001rtlz
ga in 8db min 9.5tYD at 870mhz

13dJ typ at 5.121t1z
outPUt ooer .5v.l:Jtts at 12 .5vo::
at 8701tlZ .

$2 .05 or 10/$15.00

For information call: (602) 242-3037

" A ll parIS may be ne... O.
l u. p lus. and parts may be
$<IbSt,Iuted ",, 'Ill compao_ part s
,I ""e are OUI 01 Slock of an rtem."

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
Er MAC ruBE SOCKETS A." D OI I MX:EYS

•

SKI10
SKJOQA
SK400
51<406
SK416
5K500
SK600
5K602
5K606
5K607
SK6 1D
5K620
5K626
5K630
5K636B
5K640
5K646
5K700
SK711A
5K740
5K770
SK800A
5K806
SK810
5K900
5K906
5KI"20
5KI490

Socket
Socket For 4CX5000A . R,J . 4CXI0 ,OooD . 4CXI5 ,OOOA ,J
Socke t For 4-125A,250A, 400A. 400c. 4PRI25A, 400A.4-500A.5- 500A
Ch imney For 4- 250A, 400A ,40OC ,4PR400A
Ch l~ey For 3- 4002
Socket For 4-1000A!4PRIOOOA/B
Socket For 4CX250B ,BC ,FG ,R,4CX350A ,F ,FJ
Socke t For 4CX250B .8C .fG ,R, 4CX350A,f ,FJ
Chimney For 4CX250B, BC, fG.R, 4CX350A, F,FJ
Socket fo r 4CX600J ,JA
Soc ke t For 4CX600J ,JA
Soc ke t Fo r 4CX600J ,JA
Chimney For 4CX600J ,JA
Socke t For 4CX600J ,JA
Chimney For 4CX600J ,JA
Socket For 4CX6DOJ, J A
Ch imney For 4CX600J, JA
Socke t For 4CX300A,Y,4CXI25C ,F
Socket For 4CX300A ,Y,4CXI25C ,F
Socket For 4CX300A,Y, 4CXI25C ,F
Socke t Fo r 4CX300A ,Y, 4CXI25C ,F
Socket For 4CXI000A,4CXI 500B
Chimney For 4CXI000A ,4CXI500B
Socke t For 4CXIOOOA,4CXI500B
Socket For 4X5OOA
Chlaney For 4X500A
Socket For ~X3000A

Socket For 4CV8000A

SPaR
$520 .00

260 . 00
74.00
36.00

390.00
51.00
73.00
11.00
60 .00
60.00
66.00
10. 00
66. 00
34. 00
36.00
71. 00

225 .00
22 5. 00
86.00
86.00

225.00
40.00

225 .00
300.00
57.00

650 .00
585.00

JOHSS~ TUBE SOCUTS AIm CHIHSEYS

124-11I/SK606
122-0275-001
124-0113-00
124-llb/SKb30A
124-115-2/SKblOA

Chianey For 4Cx150B ,BC ,FC,R . 4CX350A ,F ,FJ
Socket For 3-500z, 4-115A , 250A , 400A, 4-500A , 5-S00A
Capacitor Ring
Socket For 4Cx150B ,BC,FG ,R, /4CX350A ,F ,FJ
Socket For 4CX250B,BC ,PG .R. /4CX350A .F ,FJ
813 Tube Socke t

S 10.00
(pair) 15.00

15.00
55.00
55.00
20.00

TUBE CAPS (Plate)

CHIP CAPACITORS

. apf
lpf
1. Ip f
1.4pf
1. 5pf
1.8pf
2.2pf
2.7pf
J .3pf
3.6pf
3.9pf
4 .7pf
5.6pf
6.8pf
8.2pf

PRICES: I to 10 ­
11t05O ·
51 to 100 •

10pf
12pf
15pf
IBpf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
Slpf
56pf
68pf
82pf

.99c

."".80c

101 to 1000
1001 & UP

IOOpf*
1l Opf
120pf
130pf
150pf
160pf
IBOpf
200p f
220pf*
240p f
270pf
300pf
330pf
360pf
390pf

.60e *

.35c

HRl , 4
430pf HR1, 3, 6 ~ 7
470pf HR5 , 8
510pf HR9
560pf HR lO
620pf
680pf
B20pf
lOOOp f I.OOluf *
18oopf/ .OOl8u f
2700pf/.OO27 uf
10 ,OOOpf/ .Oluf
12 ,OOOpf I. 012uf
15 ,OOOpf/.015uf
18 .ooopf/.018uf

IS A SPECiAl PRICE: 10 f or $7. 50
100 for $65.00
1000 for $350 . 00

$11.00
13.00
14.00
17.00
10.00

WATKINS J(ltNSON WJ-V907: Voltage Con t rolled Microwave Oscilla tor $110 . 00

Frequency r ange 3.6 t o 4 .ZGHz , Power Ouput , Min. IOdBm t ypica l , edBm Gua ra nt eed.
Spurious output suppression Hareontc (n fol , min. 20dB typical , I n·Ba nd Ncn-Hareontc , min .
60dB typi cal , Res i dual FM, pk t o pk, Ma~ . 5KHz , pus hing fa c t or, aex. BKHz/ V, Pul1fng figure
(1.5 :1 VS WR) , Ma x. 60~z , Tun ing voltage ra nge +1 t o +15volts, Tun ing cur r en t , Max . - O. l mA ,
mod ula tion sensi t iv i ty range, Ma x. 120 t o 30MHz/V, Input capacitance, Ma x. l OOpf. Osc ill a tor
Bias +15 +-0.05 volts @ 55mA . Ma~.

Toll Free Number
800-528-0180
(For orders only)
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TUBES
TY FE- -
2C39/7289
2E26
2K28
3- 5002
3-1000Z/8164
3B28/866A
3CX400U7/8961
3cxlOOOA7/8283
3CX3000FI/8239
3CW3QOOOHl
3X2500A3
3X3000Fl
4-65A/8 165
4-125Aj4D21
4-250A/5D22
4-400A/8438
4-4008/7527
4-400C/6775
4-1000A/8166
4CXZ50B/7203
4CX250FG/8621
4CX250 Kj8245
4CX250Rj 758QW
4CX300AjB167
4CX35QAj8321
4CX350F/8322
4CX350FJ/8904
4C X600J/8809
4CXIOOOA/8 16B
4CXlOOOA/8 168
4CX1500Bj8660
4CX5000A/ 8170
4CXIOOOODj 8 171
4CX15000A/8281
4CW800F
4032
4E27A/5-125B
4PR60A
4PR60B
4PR65A/ 8187
4PRlOOOAj 8189
4X150A!7034
4X150D/7609
4X250B
4X250F
4X500A
5CX 1500A
KT88
416B
416C
572B/Tl60L
592/3-200A3
807
SIlA
B12A
813

PRI CE

S 34.00
7.95

200.00
102.00
400.00

9.50
255 .00
526.00
567 .00

1700.00
473 .00
567. 00
69 .00
79 .00
98.00
98.00

110.00
110 .00
444.00

54.00
75 .00

125.00
90.00

170.00
110 .00
115 .00
140 .00
835 .00
242 .50*
485.00
555.00

1100 . 00
1255. 00
1500. 00
710.00
240.00
240.00
200.00
345.00
175 .00
590.00

60.00
95.00
45.00
45 .00

412. 00
660.00
27.50
45. 00
62.50
49. 95

211.00
8.50

15.00
29 .00
50.00

TYPE

1182/ 4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
5894B/8737
5946
6083/AZ9909
6146/6146A
6146B/8298
614 6W/7 212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
7213
721 4
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE

$500. 00
500. 00
310.00
84. 00

100.00
500. 00
P. O.R.

42 . 00
250.00
125 . 00
119.00
232 .50
232.50
140. 00
185.00
270.00
42.00
8. 00

60.00
54. 00
54.00

395 .00
95. 00
8.50

10. 50
17 .95

110.00
13 .85
23 . 50

325 .00
42 .50

180. 00
24. 00

P.O . R.
5. 75

540. 00
10.00
10 .00

160. 00
79. 00

5.00
22. 00

250.00
38.50

P.O. R.
100. 00
300. 00*
300.00*
135.00
34. 00

P.O .R.
13 .50
85.00
2.50

95.00
36.00

TYPE--
ML7815AL
7843
7854
ML7855KA L
7984
8072
8106
8117A
8121
8122
8134
8156
8233
8236
8295/ PL1 72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Met a l
6L6GC
6CA7/E l34
6C L6
60J8
60Q5
6GF 5
6GJ 5A
6GK6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6K06
6LF6
6LQ6 G.E.
6l Q6/6MJ6 Syl vania
6ME6
12AT7
12AX7
12BY7
12JB6A

PRICE

$ 60.00
107.00
130 .00
125.00

14.95
84.00
5.00

225.00
110.00
110.00
470.00

12 .00
60.00
35.00

500.00
35.00

130 .00
95.00

136 .00
75.00

100 .00
38.00

100 .00
70.00
83. 00

168.00
95. 00

465. 00
13.00
13.00

137 .00
25.00

5.03
5.38
3.50
2.50
6.58
5. 85
6.20
6.00
6. 00
8 . 73
6.28
6.00
6.00
7.25
5.05
8.25
7.00
7. 00
9.00
8 .90
3.50
3. 00
5.00
6.50

NOTE * ; USED TUBE NOTE P.O .R .; PRICE ON REQUE ST

"ALL PARTS MAY BE NEW, USED , OR SURPLUS . PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS I F WE
ARE OUT OF STOC K OF AN ITE M.

NOTICE: ALL PRICES ARE SUBJECT TO CHA NGE WITHO UT NOTICE.

For infonnatioo call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" All part s may be new o r
s urp l us , and parts m ay be
substituted with comparable parts
i1 we are out of stock of an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLINS Mechani cal Fil ter #526- 9724-010 ~IODE L F455Z32F

19 .99

19 ,99

19.99

19.99

455Kl1Z at 3.2KHz wide. May be other m::dels rut equivalent. May be used or new, $15 ,99

ATLAS Crysta l Fi lters
5. 595-2 .7/8/LSB, 5.595- 2. 7/LSB
8 pole 2.7KHz wide Dpper- sidebarrl . Irrpedence 8000hns 15pf In/8000hns Opt out .

5. 595- 2. 7/ 8/U , 5.595- 2.7/USB
8 po ke 2.7Khz wide Upper sidebarrl . rnocserce 8000hns 15pf In/BOOohns OpE out .
5. 595- . 500/ 4, 5.59S- .500j4jCW
4 rul e 500 cycles wide CWo Inpedance BOOohns 15pf In/8000hns OpE out .

9 .0USBj CW
6 po.le 2 .7YJ1z wide at sea . Irrpedanc e 6800hns 7pf In/3000tIns BpE out . CW-1599Hz

KOKU SA I ELECTR I C CO , 11echanLc;QLEllteL #IIF-455-ZLIZU-21H
455Kllz at Center Frequency of 453 .5KC. carrier Frequency of 455KHz 2 .36KC Bandwidth.
Upper s idebarrl . (ZU) 19 .99
1Dwer sidebarrl . (ZL) 19 .99

•• •••••••••••••••••••••••••••••••••••••••••••• ••• •• •••••••••••••••••••••••••••

S10 .00
10.00
10 . 00
19 .99

5 . 00
5. 00
5. 00
5 . 00

20 . 00
6. 00

10 . 00
10 . 00

CRYSTAL FILTERS
NI KKO FX-0780OC 7 . ar.urz
TEl.. FI:X:-I03-2 10. 6935MHz
SDK SCn-1l3A 11. 2735M11z
TAMA 'ff-31H250 CF 3179 .3KHZ
TIm/OJ 001019880 10 . 7MHz 2~le 15KHz ban:lwidth
MJIOR:)IA 4884863801 11. 7MIlz 2~le 15KHz barrlwi d th
PTI 5350C 12MHz zpcje 1 5KHz ban:lwidth
PrI 5426C 2104MHz zpcfe 15KHz barrlwidth
PTI 1479 10.7MHz Bpol e barrlwidth 7 . 5KHz at 3dB, 5KHz a t 6dB
CCHIK 'H Al0300 4SMHz Zpofe 15KHz barrlwidth
roc ERXF- 1 5700 20 .6MI1z 36KHz wide
FILTIOi 2131 CF 7. 8 25MHz

••• ••• ••••• ••••• •••• ••• ••••• ••• •• •• •••• •••• ••• ••••• ••• •• ••• •••• •••• ••• •• ••••• •

NIPPOO

CERAIm FILTERS
lIXEL 4F449 12 .6KC Barrlpass Filter 3dB bandwidth 106KHz fran l108-13 .4KHz 10 . 00
CLEIlITE TO-OlA 455KHz+-2KHz l::Bndwidth 4-7% at 3dB 5.00

TCF4-12D36A 455KHz+-lKHz barrlwidth &:1B min 12KHz, 60:.:iB lMX 36KHz 10 . 00
BFD45 58 455KHz 2 . 50
BFB455L 455KHz 3 . 50
Cffi45SE 455KHz +-S. 5KHz at 3dB , +-8Kll z at 6dB , +-16KHz at 50:.:iB 6 .65
CfM4550 455KHz +-7KHz at 3dB , +-10KHz a t 6dB , +-20KHz at 50:.:iB 6 .65
CFR455E 455KHz +-5.5KHz at 3dB , +-8KHz a t 6dB , +-16KHz at 60:.:iB 8. 00
CFU455B 455KHz +-2KHz OOrrlwidth +-1 5KHz at 6dB , +-30KHz at 40:.:iB 2 .90
CFU455C 455KHz +-2KHz bandwidth +-12. 5KHz at 6dB , +-24KHz at 40:.:iB 2 .90
CFU455G 455KHz +-lKHz bandwidth +-4 . 5KHz at 6dB , +-l OKHz at 40:.:iB 2 .90
CFU455H 455KHz +-lKHz barrlwi dth -s-ncra at 6dB , +-9KHz at 4 0:.:iB 2.90
CFU455I 455KHz +-lKHz barrlwidth -+-2KHz at 6dB , -+-6KHz at 40:.:iB 2 .90
CfW45SD 455KHz +-10KHz at 6dB , +-20KHz a t 40:.:iB 2.90
CFW45SH 455KHz +-3KHz a t 6dB , +-9KHz at 40dB 2 .90
SFB455D 455KHz 2 . 50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4 .5KHz -+-lKHz 5 .00
SFEI0.7Mi\ 10.7MHz 280KHz +-50KHz a t )dB , 650KHz at 20:.:iB 2 .50
SFEI0.7MS 10, 7MHz 230KHz +-50KHz at )dB , 570KHz at 20:.:iB 2 .50
SFGlO.7Mi\ 10.7MHz 10 . 00
IF-B4/CFU455I 455KHz +-lKHz 2.90
IF-B6/CFU455H 455KHz +-lKHz 2. 90
IF-Ba 455KHz 2.90
IF-C18 455KHz 10 . 00

mKlli CF455A,!BFU455K 455KHz +-2KHz 5. 00
W'I.'ISUSlllRA EFC-LA55K 455KHz 7 . 00

••• •••••• •••• ••• ••• •••• •••• •••• •• •••• ••••• ••• •• •••• •••• •••• ••••• ••• •••• •••••••

For Intonnat ion call: (602) 242·3037

8KV S'.l'AR"l'INJ VOLTAGE OC
$59.99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYS I CS I NC, noce I 088 HeNe LASER TUBES
PCX'o'ER CUI'Pl1I' 1 .6M1. BEAM DIA•• 75M>! BEAM DIR .
68K OHM lWA'IT BALlAST rooovrc +-lOovrx:: At 3 .7Mi\

RO TRON MUFFI N FANS Model MARK4LMU2A1
115 \lAC l4WATIS 50/6OCPS IMPEDENCE PROIa'IED-F
lOscm a t 60CPS THESE ARE NEW

~~ electr0'UCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2.7MR

88CFM at 50CPS $ 7 .99

" ,a..11 parts may be new or
su rplus, and pa rts may be
subslituled wllh comparabte parIs
it we are out of stock of an item."
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HEWLETT PACKARD SIGNAL GENERATORS

OOl-'!(I(ftl1 _ lI n -OOV features lncluO:ljng collO'Oled outPUt
and 0 I IOC1Ilollon crcrccterf strca. , 500.00

DLr~1 reodl"9 O'\d dLre-tt cootrol f ra- 1. 8 t o ~.2Gllz. Tile
H.P.\> liA feot ~res ' - l.~ colltlrOtO!G OUU'ut OCC\lracy t r..
-11270&0 10 'dl.-.11Ie OUloot IS dlreclh cenereree In _ICfO-
'o'Ol ts 00(\ d8II _ LI n cOOllnwus 1Ul1l0-rl!l9. Sll11(lLe ooerotlOO
IrO!GI,I!lI'lCY dloe! accuracy It ' - 11 ana stotlllllYU(~S 0.005: -
1 C <fO'I9t In ON:lll!!lt t_rOIUft. COllllrOlO!G ottenwtOr IS
. lI hln ' . 1. 5da over etll/ft OUtOllt Ixnd. SO or- l..eoJllCe lIlll
no, InttlllOl oul~ -odlJ 01100 _ Itn rl!O rete IItIrlotllt t r.. 'iO
HZ to ~~I!l.'.or l otl l t PIlJ _IdthH to lOuseclO'\d vanwie OlliSI"'
<JelavU to lOOusecl.hlelllOl -odlJIOIIIl9 thou tS lncreos eer -
saUllty. ' 115.00

1 750.00

12500.00

1 600. 00

112oo.00

1 flOO.OO

12100.00

1n oo.00

1'1200.00

El.Et1 ft(JlfI RICS [ ";-10 Rflf lll l II[(( IY'ER
lOOO f rtQJfllCy lnlhztr coverlng 20Hz 10 5OKrI. freweocy
fl7l9t ,£Xlenr;llll le to 500 (HZ In _llletuld 1KlOt.

t.llre l:k!'YJjI!'S fi eld In{fflslty "ete r.
IlOS w· 1051 A,Rf -IOSfU, Rf .iovu.n -IOSIt2. "" -105111.
CO'<e rs l~<Voz to IClOCfI;z,

AU EQUIPI'OT CA~ ~Y A:SO QAY QJAAAIlTH.

EQUIPIOT IS *IT CAl.IJRATED.

see as oeove OUt ta t e r 1I(l<)e1.

,.! to 1.(,(,HZ rlJlQe, " 1l1l COl/orated autau l OOd selection 01
llIl se-f ~ or saoore ~ IlldY allon .

see os orxwe 011 1 ta ter 1I(l<)e1.

1 to UGHZ rQf'l9l'. _ lIh CallOrjtO!G OUtOUt 0'Id setectton 01
oulse· f ~ or sooore "Ow ..00 ctter.

s... os OOO~ OUt la ter-.Gel.

10 to l~z.lc.. outOUI PQooer _ lIh eeuereree OutDllt on<I
oulse-sOlllre lOQYf or f ~ IIOOuloUOO.

Synchronizer ust(J _n n &061,608F.'1Ie SJ'IIChrool.er IS j
ohose· IOC~ freouenc y stOlll uer ""'len prOVideS erys to ­
OSClllotor I reo..oency stOll/ In to ~3IJ'ttz In tile 608f Signal
_rotor. PIlOse IOC kl"'l e 1_lnotes _ICfWlOOles OOd dr llt
rl!'Sultl"'l In e xcellent I reouencl s tOllll Jt Y.11Ie &108A includeS
o ~ml,r "" len COIl t oroe l lle re ereece 0",1110 tor over a rtn\le
01 . -(1 . 251 ee... ltllhQ Ireouency settablllty to 2 POftS In 10
to the seventn, l'rovld1!'S 0 W'ry SUlli e Sl'il"Cll ttct sallsfles
IOIY efilleol lKlClllcotloos. '<" 00("lIh tiP 606B or &ll8f1 1 .....

(wnrooutl , ~50 . 00

sise
6188

1If- 10Sf

"'..

eisc

"..
"'"
""

[1'(-10

U JOO . llll

, ]50.00

S cs.oc

1l~50 . 00

~;o...12J(ftt1 .o.luV-O.5V InlO 50 B'JIS.collbrOlecl OU1Dut.

5O~HI to !>5I';z In 6 Danos ' -I1 , llIJ l pul level ooju H<XlleQ.lu~
10}~ Into SO B'JIS.8<Jl lt-ln " fuel ceuere ree. eoo -1000Hz
rrOOulO lion. S 650.00

SCnl! as «lOVe but hO$ f reQUt!l(Y control fea ture to 011 .,..
OPeration _li n HP 8700 SynchronIZer, $1100.00

1(ft1 1 10 '<8CJIHz.O· luY·lV Into 50 OI'nS,AIUIt.or Dulse 1IOCl-
ulotlon, collorOttd otlenw\or, S SOO.OO

l Cft11 10 '<2f.ft<1 c.rcv-e.w Into 50 oNlS · -0 .5t occuracy,
Dullt-In crystal cetrbrcrcr , A'HWor Pul~ outPut.

IlllfovrO vers ion 01 ~lar mC.lJlI to rv outPUI.l.,rovea
$IQ1l11I IY.looo res]().J(J] Fl!.

lCflHz to ~S!At1 In 5 DanOS '-1: I recluetlCy occu'OCy _a h
tlY l lt - ln crystal collorol0r.Cl;rllll! use<! . lt h >f' 81ll6A
S)'Il(nronlltr. Out"", tontlnuoully QdjustaDle f'(II . JuV 10
.5Y 1ntO 50 0IWl$.

"'"'IS510

""

soee

612"
,,~

...

uex 1.J1I(1IAIIllIES 116-2 FlDIOJ't~.

rrese reccset s OTI' " l tn one to IlXIk o.D to 0 Ja:tI renee em =1Y otrer ('!l.H:T81t .

ee-rect so: AlrPla-e$. iencexes • /tll l ie fUJiOS. or.ust tre tetecoe.

rrese Are Foctory ~ In Sealed eces. LImited s..wlv 011v $69.95

$ 6 9,95

I

_...-s""'_CDD ..e:-c.......__...._u• • ... e--..Doo<o."""
c.o . " _ .. _ .. e-. ..~.co_. __....
_ ___ _ _ ... CO O... C'O D..__ _

~-- ...--- ::c&,.-- ..--.-------:-L: .. .. .=':- .. ':' .......::--=-_-=-:;':':::'-- "':::-"':'"-=:_ ."':.':------....""..- ... .....rtOll;ANl.-....., _OOC-_
....,.IMI.". .. _ ..._ .. ... _
Ol'IC1MI ...TaMAU _ oo__30,..,tS __ .. __"'_---_ _ __ ._.._-_.__... --_..__00_- _...._........_.. .._ _.... .._- -,.._..__ .._.._~ ..----_ _-_ "_ _ ,, ,,__,,. __" __ "'dO ""' _ - r"'_
....----DlLNI"." ......... ... ..... ...., . .. _ ..
____.. _ .._.-o oo__-.Oor_=-_ u...- _ _,_."'. ,..__ -.--.........._-_ ....-
~_.. .. .. _ _ .c.or--o """"" .. .. u • ...-__•
__ ....... " .0 0. .. ... _ .. .. .......... _ '--_.._..-
_ _ ·_rUI "".,O,._ ·..·· _
__c.,__""' __. 'oo.oo _ . ""'OO,..- D..U....__ _ .....
_ , . _ .."',._" , ..."" _ .. . .. 00 ... _ .. _ _ __ .....-""••occ"""""" ..._ _do _ __•

DOD"'o-e" _ """" ,.,.. __ """" ........... , . ....."", __ """" ....... ... ...._ an._ ,
PARTS: W. rn _ I.,. 'Ighl 10 .u~1Itut. 0/ " plIO' I ny tt_ ...ith I Plrt ot oqu ll 0/ CO!'J'>I'I'"l>I'
0_ll'0I11on.

POSTAaE: Mi nimum o~I PlHnv 0'>11 ho'>llllhQ In tn. U.S.,C.""do, . M I,l• • k;o I. $3.00 10/ g'oun<l -,>Ip­
...,,1., oil Ol~.. counUI....~-50. AI, " t.. lro 101 11.1>10 "' 1.,.11"" of}'OUr order. Atl foreign order.
01.... Inc lllClO 25.... ot 1'" ordered o""",nl fO/ I n'PlH nV.nd ~o'>lll lng. C.O,D:. or• • hlwo<! AIR

~"
PREPAI D ORDERS: OrclOfo mu.t be oceompon;O<l by 0 o_ k

PRICE$: "'"'"' .ro oul>jOCl '0 ohlnge ~' houI nolle•.
I'lJRCHASE Ofl DElII, we _ QUfChlM or<lorl (O\jy _ , hoy If' oo<:omponlOd by 0 _ .

RESroe~ CHARGES: " pori'''" 'Olomo<l '" 1,l!iZ ELECTRONICS. INC. duO 'OOlllt_ _ , thl
01111_ tt be hold ' .........11>10 "" ott ,_ 'ncurro<l . n<1 ~lt til ct>aroo<l • 15% RESTOCII
CHARGE 'tn ltoI _1_ tn CAf-O!T ONLY. TllI _ ng ......t aocompotIy ony murn;=. •
our w-.. m"", .utl....Il. UO/I n""- _ h muol be _ ..nod pno.- to lllippl"'ll ,n. II
_ , Rot............, be _ ~,_ ,a DAVS<If _ pi 01 porcoI. Rot _.,\011-.con
til __ by COllOng l802I ~2al't at """ lyIng III by pool CI1<I, Aol horiz.tiOftO wlQ not be
Vi_ out on"'" t!OO __,

5ALES TAl.: AIIllONA_I ......1_ t .... _ ' ax,..- 0 ........ ARIZONA _ ' ax COtIl
'0 0Ufr0nl1y~ til" ...,In III.....t ordorO ll'l_ by '" 4RIlON.... boll dol....., 10 _ '
__ "' ARIZON A _1<lOlOd lO_ t .... ..... 'ax .

SHDllTAOt: DR D_AO~ ....I ....._ lor __ Of dow' . •M _ tII"'- wit !> DAYS.01
r-.pl 01 potOII. ClIomo _ M'II:I\IdI 0 lXlPY <If .". _ *"'U .rth 0 _ ___ "'*"" con til Obl_ by _.et,ng .. " 1l102I 24lallll at _ 0 _I conl. Aut_
_ ~ be on "'" t!OO _ , ....., til -"I QOCko<L " ~__ - "'-'"
PK'*I ............ 10 conto<:l _ 10 I..., rtxoy .,.., """"" OUI _ "-" - pooco_ -
~ ......_ to III.CIIIl"""'" "'*"" oiO __ltv III__b_ o-lod _ be ...... _ ­
""_....... _ .. .... ..... corI_tho_~.,

OUR t!OO _SER IS STRICTlV FOR~RS OHLY lllOOl ~fIO , IHFORMATKlN CALlS ARE
'AM H OH 1l102I 2<02-8e" at Il102I W -3031.

PRICES SUBJECT TO CHANGE WITHOUT NOnCE.

z ,..
e1eelr0'l!Cii

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 15015

.. ,t,n Da'IS may ~ ne.. Dr
Sl,l'D ll,IS , . nd p.'IS may ba
subs"lul"" .. ,In COfnl)afabia parts
if "", .re (lUI 01 Slock of." Item,M

.....
=-~

Toll Fr•• Number
8O().S28-t1180
(For ord.... only)

For Information ca ll: (602) 242-3037

73 Magazine ' J uly, 1984 97



•
r

ADVERTISERS . ...... (:CInUlC1 "- 0id•• 11 .... dllec:ll,.
To rece ive lullinlormat ion from our advertis­
ers please complete the postage-paid card.

..... Pev- R.5.No. .... R.5.Mo. ....

•

•

121 Advaoced Computer Control s
· 107

480 Advanceo Compu ter Controls

· , 8 1
AEA/Ad_anced Electronic
Applicalions ,23

20 All Electronic. ,22
A"",t"",. Communicahons, EIC.
· •.•....................... .69
Amateur Electronic Supply ••••• 11
8;IIrker& Wllllamson 19

3C6 Barry Electronlca .•.•.•.•.•.•. 33
• Basil Edueat ional S. .ices. Inc.

· .............•...•.•....... 16
• BillAshby&SOn .••.•.•...... l07

S ilch Hill saleS ..•..•....•... _S4
alacks~ Gfoop .........•• _22
Bunernul Elecl tO,lIct 1~

462 CES,lrlC. . . . • . . . . . . . . . . . .. . . 1M
111 CeCoCommunlcations 25
479 Cynwyn ........ ..... .•... . . .81
471 ColoAadlo Research 80
14 Communications Concepts, Inc.

. .. . . . . . . . . . . . .. ...... 107
15 Communications Specialists. IrK:.

.... .....•.. ,.,., ..•.•.•..... 9

168 COmmuniCillions Specl. l l. ts. IrK:.
.. .. . . ... ...........•..... . . 6 1

• Comp" ter Tradet 87
279 Continental Satellita Systems 5

Connect Systems. Inc 69.8 1
C.umt.onics _.........•...•.. 73

481 C.umt.onics •.•.•.•.•.•.•.•. 80
346 Oa" 8ervice . . . . • . . . • . • . . . • . .n
276 Diflil., Audio _ 63
" 25 OOpplerSystems 105
482 EtIC(lO'r'Wn 62
29 EtoterleEngineering ..•...... 87
22 F RadioS8Ies 87

W Fuscan ............•.••...."7
23 Fiftha' Co<p 86
88 Fox·Tango Corporallon n
269 GlB Elect.onics ...•.•.•.•.... :U
28t Glen Mat1in Engi.--ing "
31 HaH.onlx :u
271 Ham Ma.slerTapea 29

Ham RadioOutlet 3
33 Hamt.onics, NY 112.11 3
303 Heath Co, 57
• Horizon p . lntlng Co , •.... . . .87

123 Hust le••IrK:. . . . . . . .. . . . . . . . . . .. •
27" ICOM cccu

ICOM , 80.82
39 JanCrystals . . .. . . . . . . . .. . . .•. 15

KLM Elect ronics , .... . • ,
Kant ronlcs , .. . . .. 103
Kenwood ., 7, CoY, lV

" 76 M ,usul inter flll tlooal Corp 80
9 MFJ Ent",priMS 6001.~

48 MHz EleC1ronics 86-97
282 ldadi$OO'lElect fOl'llea ,68

M"'lIlIiOte Electronic Labs ......• 79
54 ~Oi.l.ibutOBoInc. 22
.t9 MICrO COntrol Speclalist• . . . . . . . l e
51 Mic;n;lIOQ CotJl. 35

Mi.age Convrulications ..•• , .•. 19
MoIet Mterna •..... .......... 80

" 78 Natlona l Corrrn- GrouP 81
"'2 NemaI Electronics ..........•..n
137 NlJfa & VoJts ......... ......••.12
• Orbit Magazine 50
• PC Elect,onics ... . .. .. ...•...• 19
" Parsec CommunicatiOtls 71
212 Plpo Comm" , , , ,72
2n AF Pnxlucls , 73
61 RadioAmal8U. Calibool<. lnt , 107
268 RamseyE~t.onlcs •• , ..• , ..•. 109
62 Ramsey Elect.onics . . ......•.. 111

RUN Magazine 5 1

sec rs
Advertis ing 101
Back Issues 68
DealerAd •• .• . . , 99
Mamng Ust ............• , 71
Movlng , ...• , 99
Subscriptions , 18.87

• Smith SottwafeSystems 12
68 SpeclrumCorrrnunlcstions .. ,52, 53
<&J6 Speclrum lnlemaliOt\al. Inc. 16
• Spidet Anterna 69
32 TE Syslems ................... • 7

T"...Tec .•....•...............59
63 TheAnternaSpeclaI'sts 15
• The Harnsha::I< 39
1001 Tf\onyl<.IrK:.•....•....•... • . • . .40
166 UnadillWRa,co'Inline ••..•••....304
1"9 UniqueCorrrn-Corp 87

UniYef5ily Micro/ ll rns 87
311 Vangua,d Latls 73
• W9INN Anlennu . .. . . • . . . .79

Wesl ech atectrcotce.mc. , .•. . .72
80 Weslern Rad io Electronics ..... 77

Whee le. Applied Resea.ch Lab
.•......................... .87

• Williams Rad io SaIO$ 87
83 VaesuEloct .onics COfp CoY.1I1

BOOKS, etc.
To Order

Comple1a the postage
paid card, or Itemize your
order with payment or
complete credit card in­
formation (Include post­
age and handling) to: WG
Books. ATTN. Retail
Sales., R1• • 101 . nd Elm
S~ .,..~ NH
03458.

SHIPPINQ AND HAN­
DUNG: $1.50 lor the first
book. $1.00 for each addi­
tiona l book lor US oetiYery
and loreign sut1ace.
$10.00 per book lor for­
eign airmail. Orders pay­
able in US dol lars only.

­10.95 - - --'= = '---- -
10.95
12.97
24.97
14.95
29.97
14.95
24.97
24.97
24.97
12.97
10.95
12.97
34.97
10.95

."'"'2.00
1.50...
125 ...

Shelf box-1
Shelf boxes-2·7
Shell boxes-8 and up

SHELF BOXES
Clitalog'
BXl000
BX1001
BXl002

MICROCOMPUTER TITLES
c.talog' Item
BK7384 Annotated BASIC Vol. 1
BK7385 Annotated BASIC Vol. 2
BK73llO Inside Your Computer
BK7398 Introduction to TRS8) Data Files
BK7386 Kilobaud Klassroom
BK74().4 Mach. Lang. Subroutlnes lor CoCo
BK7400 Prog. lor Electronic Circuit Design
CC7-400t l BK7-400 with Apple disk
CC7-400 t 2 BK7-400 with IBM PC disk
CC740013 BK1-400 with TRS-80 disk
BK7368 The SelactricTlol lnterface
BK7311 Some 01 the Best from Kilobaud
BK7394 TR&8Q as a Controller
BK7395 TRS-8OIZ8O Assembly lang. Ubrary
BK7382 Understanding & Prog.

Microcomputers7.95
6.95
5.50
595
' .95
6.95

1595
1.95
1.95
1.95
' .95
2.00

BK7310
BK7302
BI<1351
BK7J68
SG1357
SG1358
CI IDJ
LB7360
LB7361
LB7362
LB7:l65
BK7315

AMATEUR RADIO/ELECTRONICS TITLES
c.t.Iog' hem Price
~307 Behind the Dial $ 4.95
CT7J05 5 WPM Code Tape 4.95
CT1306 6 + WPM Code Tape 4.95
errata 13 +WPM CodeTape 4.95
CT7320 20+ WPM CodeTape 4.95
CT7325 25+ WPM CodeTape 4.95
CT7394 Code Tapes (any lour aboveI 15.95
BK730B Contest Cookbook 5.95
BK7321 A Guide to Ham RadiO 4.95
BK7322 HoOOy Computers Are Here 2.49
BK7393 Uvlng on a Shoestring 7.97
BK7312 The Magic of Ham Radio 4.95
BK7340 The New Hobby Computers 2.49
BK7383 The New Weather satellite 8.95

Handbook
Owner Repair 01 Radio Equipment
Propagat ion WIZard's Handbook
SSB••• The Misunderstood Mode
VHF Antenna Handbook
Study Guld&NO't'Ice Class
Study Gulde--General Class
N<Moe Study Tapes (Set of 3)
Test Equip. Ub. V2-Audlo Tester
Test equip. Ub. V3-Radio Equip.
Tesl equip. Ub. V4-IeTest Equip.
Test Equip. ue.W-Vols. 2, 3, & 4
Workl Rep$al llt" Atlas

98 73 Magazine · July, 1984



DR. DIGITAL
,

Fig. ,. U~ne"" .1'1 Apple , AllOWS indio
cere scre ws 10 remo...

Robert Swirsky AF2M
PO Box 122
Cedarhurs t NY 11516

BITS AND PIECES
I have an old Apple II computer , Ae<:orG­

illQ to t ile dal••tamped on the ci,cuit
boafd. it was ITIAnulacluted in lat. ,g79 (l

P\II'CflUed il in eatty 19801- In the lou.
YN~ I ~ve IUId il, il has pertQm'led I la._
lessly-unhl jus' recently.

The P and the l keys , ta il ed 10

1001 tna t Ihe code teet s hould have been
d,opped a nd Ihe lech nica l leSIS Ind 'uln
beefed up to keep wilh loda y's mode' n
l!IChno logy. The FCC 'eels Ihe same way.
but it seems that t he 'I had to lea,,,, tt, so
you should, 100' alli lude Is Ie ' 100 com­
1TIOf'I . I ooo't kllOW who David Byrne is , but
he m. y be right . . . "

TIle eere-eece to David B.,.,-ne is 'ega.d­
Ing a quote I used In tile April column '
"WI ICh OUI, )lOU mlghl get whal \IOU're
.fler." FOI those of you who don" walCh
MTV land I eenainly don1 IIoId lhel
ilIlJilIifl$l you), David Byrne is a ""w·w....
muSiciill'" whOSe group The Talking Heeds
s ings thaI line in one 01 their songs. Nex l
lime 111 know only to Quote well-known_.

WI'Iile I'm on the subject of ma,l, I ..
ceived a number 01 inl",esting ideeS ,1'1 .
Ietf... f rom Cha,1es W. c.eny III (whO _

g lected 10 gi... his calls ign) eoneem,ng
IIle~ for a compul", oper.l ing SyslllllTl
de5igneo:l for a mateur ••e-o. fNlures IhilI'
such a n operal'ng system m ighl incorpo­
rete a 'e conversion "0fTl one COde fa
.noll'lef (ASCII, Mu" a y, E8COIC. AMTQfl
elc.) and .eal·lime control o f ilImaleu,of.­
ee hilItdwa,e tl, a nsmillers. r_Wln, .""
I"'lna fOlors~ One could program .ma·
leu'ofadio a ppl iCilll ions in the hi~

I. ng ....ge o f his CIlOice and pef!orm .ny
tIe8ded ' unc tion wilh ca lls 10 IIle operll ­
ing sySlem. Such prog.ams. could be

made machlne-independenl ; tile ooer.l ·
ing sys 1em. cuSlomized fOl • particula,
eompul.... would ta k.. ea.re of ha'dwa'e
differences.

The conce pt of ilIn a ma leuH adiO ()ptH'­

.ting s ystem is an inl,iguing one. II ilI"'y­
one has implemenled a n)'!hing .Iong
thes.. lines. I WQUld like 10 hea, .boul II. I'"

tile meanti me. l lhink 1'111001< a l Ih.. leillSl.
bilily and prilletiCilllity of s uc h a sys tem. I

WHO'S WHO IN
NEW·WAVE MUSIC

I ,ecely8(\ • post c.,d ' rom WIlbu, T.
Golson W4AV 'fl1).,ding my April colum n.
He said : "Re: 'The End 01 Amale ur Radio' :
I ilQrflfl w,1 1l your lhOUghlS one hundred
pe,cent. but the majOli ty 01 hams eee't. I

and note Its Ollenta tlon (you'll be pulling
Il baek late,I).

Afler you have disconnected Ih.. ke y­
boa rd connectOl from tne ma in boa rd , you
.'e .eady to 11ft the boUom o U eomple tel y.
Set It dow", in a sa fe pl.ce (whe<e no one
Is likely to slep on It).

Nell. 10 remove IIle keybGa 'd f.OfTl Ihe
ca.., simpl y ,emove IIle screws a l e.eh 01
IIle four COfnefS of Ille bGa.d. If \IOU' Apple
is • •• ifly ,ecent one. you will no tice Ih. 1
tile keybGard has • "pi~k" bGard
connecIed to iI. Remov-.I o . IhiS piggy.
back bGa,d Is • bil Ificky, LouIe tile lwo
wIlile plastic pos" tl\,l l e . lend thtough i\.
You will not ice 11\,11 IheM poslS _ to
IIoId tNo bGa.." logefher l)y means oIl Iny
plnlle . xt>and,ng 1.1:>*. Wilh • ~I.

lION pli",.. Iq.-ze lhese la b$ tOQ8lI'1ef

10 unlock Ille posts from Ille bGa.d.
Ca,efully HPll'l le file bGatds, I.king c.re
10 notice lhel • 2!>-pin connector muSI
.ISO be MQa•• tee . To replace Illis bGa,d,
IIrsl Il ign all 01 lhON 25 I' . gile pins Inlo
lhe proper l1olell.nd lhen OUall IIle bGards
logelher firmly 10 lock IIle plntic POSIS.

ThaI 'S . 11 lhere is 10 d lllllssembling ilIn
Apple. TIle procedu.e Is f. ifly s imple;
.boul Ille only I,icky fhing Is removing tile
piggybKk bGa,d 1r0000lhe main keybGarcl
WI'Iile \IOU ',e inside your eomOUI"" you
might wa nl 10 g ive Ille insides. tllorougl'l
tiNning. You'd be ama.zed.1 IIle amounl
01 dUSI , d.rt, "-If, and nllOfled t>articles
Ihal find lhei. way into. compul",!

"bounce" Sometimes I would Q81 1W(l or
III'" ~ or ls ....hen I only wa nted one. I
,.n O'<'tlf to • local compute< ,epai, .!lOP
and purchaHd 2 keyswllenes. Whoefl I re­
lumed home. I I'lad to figure out how 10
'.I<e the Apple . parl to get at t ile key­

board-a ' asll thai l.n1 100 difficul' if you
know """'ich llC'_S to remove' To $live
you 'rom possible agg,a wation il !he need
_ arises 10 l ake your Apple apart . t w i ll

de$(;ribe how II is 00rle. Please note that
tl'ti. in lorlNllion only applies to Apple II
computet.; Apple lie computers ..,. ceo­
structed diff""ent ly.

Start try diSl;QnntlCting lhe POW'" eord
' rom tile eomput.... Pop t ile lid a ll and
CArefully d isconnect I II 1M pef iphe<a l

cards. d llk connector cabin, etc. Unplug

anytn ing you m ight lUI"" P''''OOOO in the
ga..... port or 1M rf mo,h.lalor SQCkel.

Look alllle diag.am In Fig. 1. Tum \IOU'
eomout", O\'t!f and ~I il downon a prcKec·
Ii..., surl~. AerrIo¥f only IIlO6e sc'ews
Ih.1 are marked wilh ilIn ilIrrow In 1M di. ­
",.m! You should t>il... removed s ix lIilIl·
Ilead Phillips sc,~ a nd lou, round.ne.d
Phi lllp$ sc,ews. Put IIle sc'ews aside so
\IOU dof'I'lk>$e t".".,..

A"", IIle sc' ews ilI' e out. carefully Ii fl
lhe end I.belled FRONT In IIle di.gram up
• few inches. It SllOuid hinge open. You
witt not lee a DIP connec lor Connecllng
tile hyoo.ud assembly to lhe mal'" as­
sembly. USi",g ex t,eme tillrs. gently un.
plug this eeeoeete- f,om tee mai n boa,d

• •

•

o Co ..•

• •

•

•

•

•

T T "'i" T

•

.. .. .. ..
'~OflT I KU eoARO s'otl
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If you h.ne flU tooct n ondy, prmt 01.0 l1ddreH here .

Name _

Zip _Sta te, _

"'/1/1 ,\ I. II ' l1ddft .}} "n(" .-
Cily, _

Ndme

Address _

Address, _

o ht{'nd my su bscrip t ion one additjonafvear for only SU,'l7
o Pavment enclosed 0 Bill me

C.n.<b .. Moo,oeo S:lO ~1!1 vu. onlv US f urwh d ' ·n on us bonl f "'e'Kn Su.-I.t< e
i1SOOll ye.' only us Fu"'" dt.wn on us honk f", n "'"m. ;I. pie.'" lnQU..e

I
I
I
I
I
I ',
1=!
1-
"-I:::

I "
I
I
I
I Citv Sta te Zip _'- J

l et us know 8 weeks in advance so that you won't
miss a stngtc issue of 73.
Attach old label where indicated and print new ad­
dress in space provided , Also include your mailing
label whenever you write co nceml ng your sub­
scription , II helps us serve you promptly. Write to :

l~
Subscri ption Depar tment

Amateur Radio's P.O. 80 _ 931
(!\ Tect-nicalJournal Fa rmingda le NY 11737

MOVING?•

80 Pine Str..t P.t~h. NH 03458

800·343·0128

Selling 73 wi ll
make money for

you, Consider the facts:
Fact 1: Selling 73 increases

store traff ic-our dealers tell
us that 73 is one of the hottest­

sell ing amateur radio magazines on the
newsstands,

Fact 2: There is a direct correlation between
store traffic and sales-increase the number of

people coming through your door and you'll Increase
sales.
Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which
means more money for you. And that's a fact.
For information on sell ing 73, call 800-343-0728 (in New
Hampshire call 1·924-9471) and speak with Ginnie
Boudrieau, our bulk sales manager. Or wr ite to her at
73, 80 Pine s i, Peterborough, NH 03458.
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can s..... the value of sueh an Opefating
system for applications other than ama­
teur radio. Many computer intefface prob­
lems are due to a poor communications
Interlaca, and computer-to-computer
communications OVel media other than
ham radio Is a rapldiy growing field.

CONNECTING A COMPUTER
TO THE OUTSIDE WORLD

In some of the mail I've rece ived, I have
noticed I common problem in Interllc lng
a computer to another device. Much of the
conluslon Is focused on the computer's
end of the Interlace-most hsms know
how to interconnect ham equipment with­
<)IJt too much dltliculty.

Most home computels use TTL logic
circuitry. These components work with
two voltages: + 5 valls (or a bit below It)

and 0 volts (or slightly more). These two
vollag.e levels are used to represent the
zeroes and ones that s computer thrives
on. As you probably know, comcute-e rep­
rewnt numbers and symbols with binary
numbers. A binary number is a number In
base 2 Ind is written using only ths sym­
bols 0 and 1. As with the mare familiar
eeee-to numbers, the value of a particular
digit depends on its place within the
number. For example 0101 would be the

number live In binary; there Is a one in the
onss place snd a one In the fours place,
adding op to tive.

What do binary numbers have todo with
computer Input and output (IIO)? Every­
thing! Remember that the ones and ze­
roes are represented Within the com­
cuter's hardware by the presence or eb­
sanee 01 electrical current. By connecting
special circuitry to look lor specific pat­
terns of current on a computer 's internal
data lines, devices can be controlled with
computer commands. It is this principle
that Is the basis lor all computer Inter·
tacing.

Let's look at how the built·in 110 ports
on an Apple II computer work. The 6502
microprocessor In an App ie II has 16 "ad­
dress lines" and 8 "data lines:' These
lines are simply connections on the micro­
processor Chip that are used to signal a
particular mtlmory address or B·bit data
item to the other components of the com­
puter. By having different patterns of on
and all VQltag-es on these connections,
dillerent memory addresses and data
items can be specilied

Usually, the add reas lines are decoded
by the memory ch il'$; when the circu itry
associated with the memory chips sees a
particular VQltage pattern on the addrsss

lines, the date contained at the location
specilied by that pattern Is fed Into (or
ts ken f rom) the 6502's date lines.

Memory chips are not the only compo­
nents which can Interpret the Information
contained on the address lines, however.
It Is possible to have other circuits
recognize certeln addresses, The de­
signers of the Apple II computer used this
principle to control the four output lines
and three input lines on the computer's
"Game 110 Connector:' Circuitry Inside
the Apple looks lor certain voltage pat­
terns end uses the presence of certain
ones to switch the four outputs on or off.
For examp le, placlnll the binary pattern
1100000oo1011000 will turn output num­
ber 0 oil; the pattern 1100000oo1011001

will turn II on.

YOU're probably thlnkinll, "How am I go­
ing to IltIt the 6502 to put that bi t pattern
on the address lines?" The answer is re­
markably simple. Just have the computer
execute any statement that releren-ces
that address.

It so happens that the two binary bit
patterns mentioned betore correspond to
the numbers 49240 and 49241 In the more
familiar base-lO notation. So, il we exe­
cute the Bas ic statement Q", PEEK
(49240), we can \lip that output all. Sim;­
larly, the statement 0", PEEK(4924t) will

turn It on. Note that the value assigned to
Q Is mtlanlnlliess. It is simply the ff1fer­
ence to the memofY location that does the
work. Any variable can be substituted,
and the result will be the same.

The oftlon locat ions for the other three
outputs are: 49242/49243 (outpot t),
49244149245 (output 2), and 49246149241
(output 3). Outputs 0 through 3 corre­
spond to pins 12 through 15 on the game
port connector.

The Apple also has three inputs that
work in a similar manner. By using the Ba·
sic PEEK command for locations 49249
through 49251, a value can be obta ined to
Indicate II the Input is "high" or "loW" (0
or 1). For example, the command 0=
PEEK(49251) will assign 0 a velue less
than t28 il the input is high and a value
greater than or equal to 128 if the Input is
,~

Ceurlon: These Input and output lines
are designed to handle the special voltage
and current levels used by the computer
chips. Do not attempt to connect any de­
vice to these 110 lines withou t the appro­
priate interlacing hardware.

Next time, I'll describe how to properly
Interconnect computer 110 ports with
other devices. I'll a lso cover Atar; and
TRS-80computer 110 ports.

FUN!

T",. FIII8

Match the names In column A with the
Inventions in column B.

ELEMENT 3
TRU E·FALSE

LAVOT
ROSEM
SLATE

01 radio andUnscramble these names
electronics pioneers.
RAMINCO YARAFAD
RETZH HOM
PRAMEE YARAFAD

Elemanl3;
l _True From the call 01 the comoany'a

launder, E. F_ McOonald 9ZN
(orig inally ZN-ith RadiO Prod­
octs) ,

2-True The experimental stations run
by Armstronll in New York and
New Jersey.

5) During World War I,
the US Navy's primary
school for wire less op­
erators was located at
Harvard University.

8) At the ume he discov·
ered radio, Marconi
wes only 29 years old,

n Lee deForest went
bankrupt at the age of
aa.

8) Regineld Fessenden
was an adopted son
01 Thomas Edison.

9) Michael Faraday, 01
unil 01 capacitance
fame (the larad), d ied
In 1967.

to) The coulomb-the
uni t 01 electricalquan·
lily-Is named aller
Charles Augustin
Coulomb (1736-1806).

THE ANSWERS
Element 1;

1-2, 2-4, 3-1, 4_2, 5-2, 6-3.

ELEMENT 4
SC RAMBLED WORDS

Element 2:
l_E, 2-F, 3-K, 4-J, 5_0, 6-S, 7-Q,
8-1, 9-G, 10-A, l1-U, 12-N, 13-0,
14-H, 15-B, 16-T, 17-M, 18-C,
19-L, 2O-P.

,
A) Radar
B) Television
C) Teleprinter
D) Radiotelephony
EI Triode
f') Diode
G) FM radio
H) Magnet ic detector
tj Transistor
J) Bakel ite
K) Helerooyne
1I Radio beacon
M) Tape recorder
N) Photoelectric cell
0) ceccn breaker
PI Multlgrld tube
0) Ac transistor
R) Static power
S) Coaxial cable
T} Cascade tuning
U) Microphone

A

1) deForest
2) Fleming
3) Fessenden
4) Bael<e land
5) Hilliard
8) Allell

Epensched
nStanley
6) Shockleyl

Britta inl8ardeen
g) Armstrong
10)TaylorlYoung
11lBeriinel

recei ver
12)Elster
13) Poulsen!

Fessenden
14) Marconi
15)Zwork in
16) Ale .andefson
1n Poulsen
18) Morl<.ruml

Kleinschmidt
19) Donovan
20) lanllmulr

ELEMENT ~

MATCHING

1) Zen ith, the famous
electronics company,
derives ue name tram
an amateur ca ll.

2} The clllsillns of the
IIrst two FM broad­
cast stations were
KE2XCC and W2XMN.

3) Oavld Sarnolf, launder
of RCA, first rose to
national attention by
relaying distress
messages tram the III­
fated RMS Lusi tania.

4) The first US broad­
cast radio station
was WPW in Albany,
New YorI<.

ELEMENT 1
MULTIPLE CHOICE

llW\lich of the loi lowing devices was an in·
veeuco 01 Sir Hiram Stevens Maxim, father
of AARL founder Hiram Percy Maxim
W1AW?

1) Radioscope
2} Self-regulating QIlrHlrator
3jCarbon resistor
4) All at the above

21 W\llch of the loilowing men first pro­
posed naming the two electrical poles
"plus" and "minus"?

1)Thomas Edison
21 Henry J. Fa. ton
3) Michael Faraday
4) Benlamln Franklin

3) English pIlliosophef and chemist Joseph
Priestly:

1)Proposed the Inverse square law
21 Invented the l)llivanic jar
3) Discovered the unit of quantity
4) Developed the practica l ntcad cell

4) German pIlyslclst Thomas Johann Sea­
beck orscoeeeo the "Seebeck Ellset; wt1lch
eventually became known as'

1)Radiation
21 Thermal elsetromollvtl force
3) Electricity
4) Static discharge

5) Samuel Morse constructed his Ilrst tele­
graph from:

1)Aluminum
21 An old picture frame
3) Bits and pieces of old newspapers
4) SCrap iron

6) Name the two actors who portrayed
Thomas Edison In MGM movies during the

"""1) Spencer Tracy, Don Ameche
21 Raymond Massey, cecnc Hardwlcke
3) Mickey Rooney, Spencer Tracy
4)Wll llam Powell, Homphrey Bogart

John Edwards KI2U
PO Box 73
Middle Village NY 11379

RADIO AND ELECTRONICS
PIONEERS

It Is natliral Illat 0Il(I slloold wonr1f!r
wllether the wlff1IeSS telephons Is des lined
to dlsplece our present apparellis (Ie-Iegra·
pllyJ This does not seem et all probable. In
llIe first place. wlrolass lete-plH.my is now,
end probBbly elways will 00, wry expen·
sive, Wlleff1V8f tile wire will do, 1/ is tile
more economicel... Millions 01 messages
going in all dlrecfions, crossing and re­
crossing one anolller, es Is done every day
by wire, ere probably en impossibility by re­
dia letephony. Weird and Jlltlf"-undetstood
conditions 01 the ether, slatlc eleclrlcity,
redia dis/lJrbBnces, melfe wireless INOrlr un­
certeln, and Slicl! e thing as twenty-four·
IIoor service, seven days In tile week, cen
probably never 00 gll.9ranteeo",-Walter
Kellogg Towers, Mesrers of Space, 1911.

Don't you lust love the predictfons 01 so­
called experts? Every time I read a newsPl'­
per erticle or see a television report predict­
Ing the future 01 the electronics looustry, I
think. of the preceding quote.

Fononately, the sublects 01 this month'S
column-radio aoo electronics piOllOOfs­
dldn·t hold the same beliels as Mr. TOWf!rs.
These were men who were willl"'ll to take
chances on a dream. They didn't ca re if
their goals meshed with the expectations
ot society. If they did, our shacks would
probably coosist at little more than paper
cups and strings, (I've got a Dix ie HW-l0l,
how about you?)

So let's learn a IItt la bll about the people
who made our hobby what Ills today. Aoo
let's all remember how they bucked the ad­
vice of the experts. Ham radio could use e
little more of that atti tude today.
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3_F.l&e It was the m.nIc.
• -False KDKA In Pitt5burgh, ~y1­

v.nia-
5-True H......d wu • malOl' tr.Ining

center for the W •• o.p.rtment
during the G.eat W••.

8-F.lae He was only 22!
7_Tfue But he mace up 10 . It later.

8-F.I$fI Hardly. ... lOIn tl'M' lIOn of. Ca-
nadi.n mlni,ter.

II_F"$fI 18117.
10-True ThoI or.- and on'Y.
El«Nrlr 4;
(ANding lrom Ielt to rlllht) MARCON I,
EOISON. VOLTA; HERTZ, OHM, MORS E;
AM PERE, FARAOAY, TESLA.

SCORING
E~" :
Four POints lor ucn corr&et __.
E~t2;;

Two POin.s'or each match.
E~t3:

Two .nd one-hall points lor each ccnect
.nswe, .

E--., 4:
Two POints lor ucn name lIMCf.mbIed.

1-20 poInts_SUll'n th& O.rIl Ao-s
21-40 POints-Communicator
.1-80 poInls-A.ldlo Cllde1
81-80 poI nt, _Ae.d&mielan

8' + points_Son 01 Ihe plo nee••

HAM HELP
tt&lp! I am • Mowk:e Ilnd I r-:l "'"

""""" jor • copy) lor the HelIth mod8I
HW-18 and any /TlOdIfl(;,lli(ln lor HW·16, and
a1100 tl'M' .....-. jor • copy) lor ..... Hell....
VF().I . I wi111liadly pey postiloll& and copy.
1"11 oe»ta.

many o«ers of help, IncIudIllII Iong-di.
t..- pI'aone call.. Since tIl&n, I hiIIwI helped
-.Iot~ uai"ll you'~

Iotll.clrnl»n:I WIWE}iS

200168 "--'"'­
nn 11Joo..... Fl32t3S

I n&ed I scIlernallc.nd any t&ehlllcsi I,..
lormalion on '11 SSE S8-1" I_t....
e<ys.s.k:onl.oll&d l.snaceiYer. I will PiIIY any
and . 11 copying.nd postage COlliS.

Old< Aoull. HU.ED
25Go_" II~om.

,. .loII C'NH03lJ6.I

H,,/p ! I now own • working Nc.109
g&ne'II-eovefIg<l '&eelver. I need Inlorma ­
tlon about it so th. t wh ell It 1lO 101lge .

wo.kS, I can lind out why. (Also, I may
w. nl 10 p&florm modl fle .tlons to II.)

Also, I have b8erl h.ving a t....,.I>I" time
trying to eonnecl • Weslem EI&etrle
.1035C3A-Iype louchlone1lll pad 10 •
500-type telsphon" Nt. Any help.I.1I wi ll
be lI'eatly ",ppr&e•• t«l_

Tl\s.llk, '" lot.

Anclfew W. G.unt
52 "'i W..hlnglon 51rMt
Newburypor1 MA 01' SO

EcIonrdMoll.« KA2tVD
4378 CoolIdge Ad.

CoIemln M.48818

I r-:l .., oper.lIng or lechnIesl ma......1
lor. Nems-Cl....." Spectrvrn [lispl.y Unit.
Il'I(Idel 2CJO.3. ThoI ",,11 I. '" narrow.wnoj.
wIdIh lIpsctf'U'll at'IiIIIyzer, .apparently used
by the mllllatY '0 monolor the JO.MHz 1-1 out·
put of UHF or mitrow• .., ~ers. I will

pey _bIe eopyjng costs.
My lhillnk$ to you lor YOU' aeMe". I hillve

utillzsd "Ham He4p" once bercee .nd got

I have beerl a subscriber to 73 lor OY&I"

lwenty )'IN,a. I now ha.., • problem whlcl'l
you mlghl be able to help me wilh. I .m
lookIng 10 Ioe.st" • pubI'shed .rtlele or
oth&l' Inlonnatlon concerning the &lIed 01
radio lrequency transmissions on .n 1_
pl.nted heilrt~k• .

Your help will be IIrNlly appretle.ed.

MIUflcI J . H'ndln MEUY
10411 lit Cont" A__
l~~.. CA 1002.

r r

SATELLITES CORRECTIONS
RS -5 RS -6 RS-7 RS-8 The .dd.ess lor the SW ,tation In Norway, pege .9, 73 lor April, 198<4, should be: Rilldio

UTe EQX UTe EQX UTe EQ X UTe EQX Da te Norwa y, OSlo 3, Norwa y.

•••••••• .. .. ..... • ••••••• ......... •• •• Roger N. Pet......
01 42 172 0006 154 0028 I SS 00 44 153 1 New Cana.n CT
0136 172 0150 lB2 0019 154 0041 154 2
0131 172 0134 179 0009 153 0038 155 3
0126 173 0119 177 0158 1B2 0036 156 4
0120 173 0103 175 0149 1Bl 0033 156 5
0115 173 0048 172 0139 lBO 0030 157 6
0110 173 0033 170 0 129 179 0027 15B 7
0104 173 0017 16B 0120 17B 0024 159 B
0059 174 0002 166 011 0 177 0021 160 9
0053 174 014 5 193 0100 177 00 19 160 10
0048 174 0130 191 0051 176 00 16 161 11
0043 174 0114 1BB 00 41 175 00 13 16 2 12

Have you placed your0037 174 0059 lB6 0032 174 0010 16 3 13
0032 175 0044 lB4 0022 173 0007 164 14
0027 175 0028 1Bl 0012 172 0004 164 15 vote for 73's b st adver-0021 175 0013 179 0003 171 0002 165 16
0016 175 0156 206 0152 200 0159 196 17
0011 175 014 1 204 01 42 199 0156 197 lB tisemenf of the month?0005 175 0 125 202 0133 19B 0153 19B 19
0000 176 0110 199 0123 19B 01 50 199 20
0 154 206 0054 197 0 113 197 01 47 199 21 To do so, simply turn0 149 206 0039 19 5 0104 196 0144 200 22
0144 206 0024 192 0054 195 0142 201 23

to the reader service0138 206 0008 190 0044 194 0139 202 24
0133 207 0151 21B 0035 193 0 136 203 25
0128 207 0136 215 0025 192 0133 204 26 card and fill in the0122 207 0 121 213 00 16 191 0 130 204 27
0117 207 0105 211 0006 190 012 7 205 2B
0 112 207 0050 20B 0155 220 0 125 206 29 company name and0106 20B 003 4 206 0146 21 9 01 22 207 30
010 1 20B 00 19 204 0136 21B 01 19 20B 31
0056 20B 0004 20 1 0126 21 7 0116 20B I reader service number.0050 20B 0 147 229 0 117 216 0113 209 2
0045 20B 0131 226 0107 215 0110 210 3
0039 209 01 16 224 0057 214 0108 211 4
0034 209 0101 222 0048 213 0105 212 5
0029 209 0045 219 0038 212 0102 213 6
0023 209 0030 217 0028 212 0059 21 3 7
00 18 209 00 14 215 0019 211 0056 214 B
0013 209 0158 242 0009 210 0053 21 5 9
0007 210 0142 240 0000 209 005 1 216 10
0002 210 0127 23B 014 9 23B 0048 217 11
0 156 240 0 112 235 0 139 237 0045 217 12
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73 INTERNATIONAL

10 t.. ntlIIed is thlIl undef the strong """"
...... and ...-:tkln ollhe amatllUfS, the Po$t
and T~lions t,I" 'Wstry (MPT),

tIU Warmly invited Ille " RI direclOfS IOf •

I1lendIy ..~ ol opiollioils fof me hI'S!

lime In Italian r~l.,..".history; open.
Ing 11. golden docn 10 r..ms. it tIU .......
deecent lrom III throne. reoei¥ing lhej,
,eprellOfltatl_ and diSCU$5ing their prot>.
lema In the pr.sen<;e of the Minister of
Post •. Sf>NIlor GaVI. a nd the MPT general
manager, Dr. M OI\lICCl.

Togettw with bNuti ful words on the 1m.
port'nee 01 the amateuN adio !lel'Vlce, on
lIs locl al ~aI U". etc ., words which we'. ab­
solutely uolleard before, as a lirst step the
M PT ffllellSed the 16(kneler band, the 16­

and 2"MHz bands, and promised the
1<).MHz band 'wllh $Of1'"oe f,equency limits,
lklns) In I ¥elY $/'lort lime. Mof_. the
MPT promised to authortze in ¥elY shan
lime tile '~p repeatef oetWOfk. the
f'ee t....,_ ol s'atlons, and motlile
OP"'ation.

The~ ognt,owersiaI mall... """,,,111

10 l:1li ,.. 1!l-MHz band. as ee MPT pro­
110M' lor ......,_ use only a !MI!l"*'1 of
100 _Ht. A ¥elY important and pe<!'Iap$ do­
ci1Mt "'-ling bel_ me ARI and tile
MPT ....11'Ike cue. $001\- I hope to be able
to amounce a oool~e smal_ YiclOl"f in
the ..., OOIl.Wln

The me.t Im,'o.."n! ~tion lO'hictI
ahould be ...... On IhiS ~1l .Ii.n Altair" ta

that In I ' ,ee and <lMnocr..tic country, the
~ ......teur'1 COIfVT\Unity, even II l1l\I.11,
likl Iny other citizen'l community, can

..tllll.... '" II I own 'ights while lighting
against forces wh~h, at fl'Sl, coul" be
Judged nof auitable to be anacked, like
powlll1ul government a genc ies - tejecom·
municatlonl, military, e tc,

The klilian lUTISleo.n, who had beoln iudlIed
w,",k 1Inc! lnoflensl"" by ttle a dminl, t' l lion
(Inc! jUll for that ''lawn were ~epl for
decadeI in I substandard position). soo­
denly ,.,sed I l,efOII .nc! st,ong PfOlNI

wIletI Ifloe 3.~MH.z band was p<actically
CIOMd. The blnle st.rteo;l lrom Ihis po;nl
.nc! wlS edWldolod 10 the 0I1le< contfCM!f'
sllllfUlllk. _te<s. mobile opeIations,..~~

Open disc'.'ions on t_ .....lttn __

kepi: on t.....i'. a~ sI\aIp p<O!esl 19oI'nst
t.... MFr• • "" t.... ARl. ..nose action was
Judged WNI< end inelll!llC'li¥e, Ihen lIarted
wnlmg in the lechnical megazines. GfQucII
aA ......1..... a"" I wu lIlTlOflg ttoem.
st.fled 10 OIg1nlze actions Ihrough ,acjio,

TV.~ end _Iy megezi.... A
pet'lion WIth tlloo.lllnds 0/ cards. tel&­
gr.ma.end lell... was di'ected to the PI_
ldent of t.... Republic. Sandfo Peflinl. The
echo 01 Ihis big noiM filtered through the
MPT w. lIs , . nd t.... MPT. surely feafing rMllr
• 11"" public ~nion, suddenly changed Its
OWn beI'olIvlOl In such a way tha t it was the
firs t to cont.cl the a ma teurs in orde' to
mod ify the clamor thll)' were 'al s lng ,

At present, we are strong ly believing that
Ilmost.1I our ta ' lIlIts will be hit.

I think tfllt the ~llalian Aflalr" will .....ke
hlstOf)', .nd 'Iso I belilMl it should be
studied ON(Jly wf'lefever $imllar p<obIems
Ill.. in 0I1l11r count"".
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JAPAN

Roy E. WI'"~ W9POH
Tomigly. Gr.fld-301, 2-19-5 Tomjpsy.

S1>it>uy"'<u
To/fyg 15f
J.psn

AN INTERVI EW WITH
SHOZO HARA JA1AN

(JAI,I,N II Pretii~1 o f J ,I,RL- I/II Jlpsn
Amll~r Radjo Ltl l gU9. Inc.1

W.llt1: How many members do9s 1/11 JARL

Ittlva til prel""/?
HlIr•. We ha... 131,000 memberl. And here
In J a Plln . 1 ptesent there are 5&>,000 lma·
t_ st,tions.

Q: I know l!ttI f J'pllnls now numbflt _ jn
,,,. .,..",., In I". numbflt 01 • __-ndIo
_afol1:. Are'''' _ben 01 fhlJ,I,RL I~

<:tN-mg 'l"r t1y '!Ht? Whtlt is ,,,. ,/W'Id?

A:. Y-. tllllra i, a gradual increaM.

Q: la If. IIrge 1nI;:rea$l'? AbolIt will/ I. ,,,.
lJM'C*I'tIfJtI 01 ,,,. '1"11)' inctlN.. it! __
bfItIJIIp?
A:. Until now the)'Nfty increase has t.M
tia••1dOu$, but teese da.,., the increue In

".,,,-Ship has~ slowing dcMn.

Q: TIIroughouI th/J yell$. ,,,. JARL Ill. '"
compIll!*1 m.ny. _ny tiling• . 000Id you
wlI /ell u••/Jout • f_ 01 ,,,. __ Irnpot·

111m scoompIltihmen,s? For it!srllflOCe. I

know Ih. ,IIM JARL WCC9«JtKI III rIII"'",,'
-.w'-·al.1803. ThaI "'e . due to lIIe J,I,RL
ti ffOff', Wllln 'l il? WINI, do you Ihlm __

'he mOil imporlalll eccomplltihmenls?
A; Let's ta lk about frequencies , In 1952,
wtlen amat""r rsd io was aga in ,eopened
a!te r the war, the JAAL succeeded In get·
ling pe ,mlss ion to opera te on 14, 21, 28, 50,
and 144 MHz. On 40 mete<s we WIIre g iven
only two c hannels, whic h _ re 7,050 and
7,067.5. Then in December 01 1956, 40 I'llII­

ters became Ileal band and wecould then
opeIatll from 7.0 thfough 7.1.

0 : W_ you ,,,. J,I,RL /NHidt!n, ""'1"9 I". '

"""""A; No. At tllat time I was a director,

0:1_,
A; In 19!i6 we got 3.5 101Hz. In 1956 we got
43S 101 Hz .nd 1.8 101Hz. YeN by .,... t....
JAI'lL succeeded in otll:ail'ling ITlOIe f,.
quencieI. About ten '!Hrs ;lIP we otIIained
the ......indow· It 3.803 whoiI;fI you .......
tioned eanle!.

Q.- SO ." of rIMt$l' c.me 'fIIP t1y .,• .
A' Y... Atta tllal we got 1200 MHz. And
ll\etI ~ GHz. 2 GHz, and Olllefs. All aA U'_
came graduelly.

Q: No.... trIO¥j"9 to more _, scoompIls/>.
m«tll, _ of tIM lhings Ihal COIflt'I to

mind la repHle<t>peralion.
A: Yes , we finally oat governmenl permi..
slon in ' 962. a nc! re peaters Ilrst appeared
lISt year, 1983. We had been worl<ing on
thlt lor 20 \'fIars!

0: Why wtlS I' SO difficult'o get governrrlfln,
approval for repulen;?
A; In J llpan, domestic communication, are
contlolled by NTT a nd international com­
munlcalions by KDD. No one other tflln
thoM two enlitles was .11owed to opeI.te
repeaters. But we succeeded ;n hiving lhe

Interprel ahon ot the rules reined some­
wtlal In Ofdet' 10 ltCCOfTVTlOdatll .mat_·
,adio operal ion o f ' epeaters.

0: How mll"Y limN did you viSi' ,,,. MI~

I"ry 01 Posis lind TlIecomtrnIff/CIIl /oil '
(/rIPT) r#ore you t intl lly~
A:. On the _ age. I visited t.... MPT once a
-. At the~ time, ther1t.,. 150 ...
peet., on the ... in Jepan. And u.. _
290 _I.. applications on hie whoiI;fI will
be acted U(IIOn. So somelirre lhill r- It'lM'e
.-ill be II'I(lftI tlWl 3000 repeat_ in OPM"a­

,""' ....
0 : T/Ioate Is • jIImmlrlg ptobIem on IN ,.

PM"'" If leas t ....... In TOI\')'O.
A:. Yea. Well. especially )'OUl' club. TIARA.
hu p1 0blems because)'OUl' repe.at.. ill l0­
cated on top 01 HoI'" Oku,a, one of tile
hi~t po;nts in Tokyo. The queslion II,
wtlat ala _ going 10 do aboul all the lrou­
ble we ha... been having with this repealer?
I flI"" talked 10 the MPT a bout this . What
we ere Ihink lng is to add some repeaters
around the hotel 10 cover a lmost the aame
area, 10 that lhe number 01 use rs on each
repeate< wou ld be somewhat di luted. The
TIA RA repeate< gets out so Ill' a nd SO well
that It a Ufacta a lot of u.....

Q, WtI gel Ille impren/oil ihel oeceUStl we
.re .peaking Engli$1t on ,hll _ ,,,, _

aredelibfNs,e!yilllmmea., c.n11_~""Ila
.......lIual/oil jnA~.•/thoughl". ..
_rd ",.." are some jIImming problem.

Ir-., 100.
A:. Well. it's true thet the TlAAA repeat.. is
flIvirlg more t'ouIlle then OIhef repeal....
And while II is lrue thai Enghst....p..J"ng
hems on tfllt I'e(l8lIt. do atlfeet some
IfOJbIemake<s. it Is not the main reason fer
the lroubie. The main reason is If\It It il
rIgh1 smack in the middle of Tokyo. probe­

bty lhe ""Ol"Id'a most populous city. ham­
"';se. It least. And it is at tile~l paint
in Tokyo. SO it 00¥efS a~ wiOe ..... wa
think thosl if a Iol more 'epeaters go on t....
.ir in tl'l;' area, most 01 t.... troubles will

disawee'.

0; Did you heII r a boul ,,,.. ;nr;jr;lenlilltl olher

nlghl ...hIre emplor-s 01 Holel OI<urtl tI.,.

luslly .pprellendf'(/ e fsx ic8b driller fIfHj'

lila /tole! who was jemmlrrg lila mpH'''?
A: Yes, I heard about Ihat. We know about
IflI l enc! other Inc idents , as wejl. We Intorm
the MPT about sll 01 these problems ,

0: Lei '. '1I1k aboul Ihe progress in ' '''' recip­
roca/licellse f ield.

A; We really thought we could eccompllah I
reciprocal agftlllfTlflflt will'l the US in ..fly

1982, but her& II is 19l1A and weflI-.l sue·
c--.cl )'III. The plan ia to begin by hiving
t.... lilSt Japanese reciprocal egreanent
witl'l America Saneho..- or DIlle< we
ha~l b8en able 10 !lettle cert.in matI....
SO we donl ha"" anything ret.

Oc I Ill.. IINrd IMI fhI lMH is on IN US
side now Is 1/ttII rigIII?

A:. wet~ llClually I.... ,••_""•••• is her1t In
JepIf\. In tl'Iis 00Ufl1..,... we flIve. sepalala
11.lion license. _ate OPM".to(. I~

cenM. stalion Inspection. and oompllcaled
.ppllcatiOfl procedures. In AmerIca. you
donl hos'le to contend with .11 01 tl'loM
thIngs. In J ilpan, 10 go on t.... ai', thertlls.
mounlain of bufeaucflHc ,ed tape to Qtlt
tl'lrOugh. In America, it's rel.tiWlly simple.
as it is in Germany, too. This is a -r dif.
tlClJ!l ptoblem to o-tIlcome,

Q.- Do you Ihink I' Is arrogent 01'Ile US '0 jn·
slst on Japan chenging lis ru les 10 mtllch
Ihe American sirJtJ?
A: No, I don't. Rec iproca l meanl ....me...
Same rules and procedu re'S, So WII',e trying
to come up with a way to simplify the pro­
cedu.ea. The la w was changed in t.... Jap­
.nese PlIrtiamenlln 1981, 10 the stage has

t.M l1li. The problem now Is how 10 'p(lIy
t.... law.nd to work out details of epplytng

lor pennias ion and ,.'ations Ind rest rlc·
ti<ln$ that will apply.

Oc SO when do you ' hiM '" c.n lI~pec, 10
... . reciprocal .g' ..... ,.,, ' with ,l,menc.?

A; I had~ ttop;ng lot' MercI'I of lhis year,
but some people ate ..ytng it wonl come
unl:~ June or July.

Q; No... on to 0 '''''' I,..".. ", ISI50l 1M Ii­

""'sing .tr1ICl'........ ~nved drII_'·
ally In J.psn rlritlt t".lnlroduction 01. 110'

code ell ThIs .... '" eccompllrJtment 01
,,,.JAR!. SIIlff?
A:. In 1982. when hem ..,;0 __ aoain Ill­

lowed In Japan ,tt.. t.... w... we hed only
lirsl· and $OlCOf1lk:Ia" ,tations, ....th (lOW&'

hmited to 500 end 100 Walla ,espectl¥ely.
SotheJAI'lLcame upwith. plan, in 195T,10
add two new classes, wllh~ limited 10
10 Watts. One was a phone. no-eooe
licenstl. a nc! Ifloe other wa a • CWq>ly
license. This was a pproved by ,he goyem­
men l in 1958.

Q: Did you play It pert In Iltl' , Mr, HtI,.1
A: Yes , I was th& ma in 'orc a beIlinc! lha \.

Q: When did you becorrlfl pretildenl 01 Illfl
JARL?
A:. Well. I was alrN!dy Involved with the
JARL In 1941, a nd In llU6l was worl"ng at
lhe head oH>ce, .Ilholql il Is misleading 10
uy "worI<lng; IS I didn'l recel"" .ny pay.
AI that lime __e working on getling

permission 10 he... ham rlldio restored in
Ja pan. I became a director in 1952. 'Iic:e­
president in 1964. iII'lCI p<eaidenl In 1970.

Q: So you bfen~' now for 14
'1"15. I. If ,I.fyjng job b8<fItJ presodM,
01 'I1eJARL1
A:. Yes. I enjoy ;1 ~ mucn, altroougn it
keeps me -r busy.

Oc I know you .re .Iready Nt)' busy It .,.,­

.ubishi HNVY Industries it! )'OUl' reguIe' 00­

cuPI,/oil. WIlI' is J'OIK job the<tI?
A; My tilla is CtJ;ef Eng;_. S/'Iipl)uiktong
and Steel Structures H&adQuarters.

Q: SO t *OUkI j_~ne ,,,., /fila job keeps

you .ery OO$y.
A; Yes.

Q: Ho ... do you find lirrlfllar Ifill J,I,RL tlCII..
/lies?
A; It seems tha t I am on the go lrom m0rn­

ing until la te a t nigh\. Aa lor the company, If
there Is nothing s pecial going on, I work
from 8:00 a m in the morning until 10:00 pm
at night. DfJr;ng lhosfI hou,s I squeeza in
J ARL afll irs . The comPIIAY is cloMd on
SatUfday, buIll there la noll'llng for me to at­
tend to a t the J ARL, I go 10 tfloe Milsubishi
Heavy Industries oll>ce,

0: Do you go to /fie JARL offK»tIWry aay?
A; No, I don't but I em in freqo,enl contact
with t.... JAR!. olIici.l, IS _"..,...

0: ,. /I true ' ...., mos' 01 ,,,. drf'llCfoI1: tire,..
lired lIPT~? J hNrd • rumor
aboul ,,,., __ ti.... •~

A:. No. Not true. There ere 20 dofectCQ, but
not~ one i$ lrom 1.... MPT. Among "'­
20 di'ectOfS we have one pres;dent, two

'floe.p<esidenls, a generellllCfe'lery. end 16
ot"'" dorectOl'S, 10 ol whom reside in t....
outlying call .rees. 'T"IW other sl. reside in
Tok )'O. Also then! is_ audilor.

Q: Do ,,,. dlfIIC1or-s~ • $l/1I..,..?
A; No. Nothing.

O' Am YOU. Mr. Hartl, p111d for your tillfYjceti?
A:. No. Nothing at all. In fecI. I sometimes
flI"" to spend some 01 my own fTIllfltIY.
Even when the JARL hold' a pa rty, I ha.. to
pay the ad miss ion fee like everyone e lse.
The di'eclors Sra VQIUntOO'8 a nd don', '.
eei"". aala ry. But we ha"" 140 employeea
in the headquarters he re in Toleyo who a re
paid a salary.

Q; Am them any .tliarffl(/ emp!o'!"l in ou'­
lying tl ffHlti?

A; In the JA2 a rea the<e a'lI tllfee; In t!'le 3
a,_ the<e are tJ91t: In Ifloe • srea lhertl lle
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Nlpkov dls~ In action.

Instructi ng and testing applicants for an
amateur license. The president and hla 01·
ficers are very generous with their ti me and
wil l achedule an examination for 0fIfI per.
$011 II tre need arises! Whatl6<llf thll case
may btl , when an applicant has passed the
examlnatloos, thll exam papers with the
grade are sent to the Ministry along wit h a
letter recommending that thll applicant be
glVllfl his uceeee and call letters. and this Is
usually done within a day.

In th is country, thefe are only two
classes, the Novice and the General. The
Novice class has plivilages similar to the
Novice clns In tile States-with one n0­

table exceptioo. Here, thl! Novice may oper.
ate phOI'\ll at 7.060 MH!; thla Is the fre-­
Quency used by thll West African Net and
so allows the Novice to take part in the net
activit ies. In Liber ia, this becomes very 1m­
~ant because the net Is a vehicle for
pasSl1lQ messages from one part of the
country to another.

The General clns has all tile prMlages
which are allowed to amateur radio in Re-­
gloo I. There Is no hlljher amateur license In
liberia. It is a fact, however, that when a U·
berlan General l icensa is presented for the
equivalent A!neflcan license under lhe re­
ciprocal agreement betwaen the two coun­
tr les, lt I' the American Genel"ai license that
i, awarded, not the Extra.

There are many Americans who come to
Liberia and establish residence for tWQ or
three years- or for much longer. The great­
est number of these are missiooaries, but
there are also Peace Corps ~unt_s and
businessmen as well as members of the
diplomatic sef\<ice. Many Of n-eee people
look to amateur radio n a means of keep­
Ing In touch with home. This article should
be a reBl help to tnem On a much broader
spectrum, chances are that American
amateurs will enjoy Just knowing how it Is
done In another country.

Shou id anyone wish furthe< Informatloo,
please fe&l free to write to me personally at
the address given above.

THE NETHERLANDS
HM~ Meerman PDODDV
Zandvoorlerweg 33
2111 GR Aerden/toul
The Nallreriande

In the December, 1983, Issue of th is mag­
azine, I told you about the NBTVA (the Nar·
row Bandwidth Televlsloo Assoclatloo~ a
Club with only a handfUl Of enthusiastic
~bers wlth two things In common: ham
radio (moat 01 tne NBTVA members are
hams) and a desire to construct mechan­
Ical televisIon equipment.

The parts thaI they use are Nipkov disks,
mirror drums, motors, ete. As a member Of
this ass.oclatloo, l medea recant ~slllo the
~t ing that they hold once a year. This
year the meet ing WII6 held In the eoetrem
pan of my country, In the ci ty of Eindhoven.
I'll give you a l ull report of what there was to
.~

On the 18th Of Marcl'l, some fellow hams
and my Yt and mYSel f, of course, drove by

car to Eindhoven. Becaullell was on an ear­
Iy Sunday momlng when we staned, it was
very Quiet 00 the roads and that's why we
had a safe jou rney to Elndtooven and the
club where the meet ing was. All we had
was the address, but, as promised. a fri end­
ly operator was listening for any visitors,
and when we gave a Shout on 145.15 MHz,
we got an Immediate rasponll8 from
PAiPWA, who talked us to the right spot.

In the poet office building In Monrovia. II is
open l6<ery work ing day and fhefe Is always
someone there to give se...lce or dlrectloo.

tf the person who is seeking an amateur·
radio license Is In need of Instruction, he
may go to the Minist ry and make known his
needs. They will direct him to a place whefe
Inetructloo is avallabl8. and it Is Iree. There
are two organized classes In amateur radio
in MonfO\lla each I"'ar, and Individual in­
structloo Is available lor anyone who Is not
able to attend one of the classes. Like
courses are beIng organized In some of
the other ci ties.

In Uberia, the amateur..aero assoclatloo
has been entrusted with the tas!< of

elactronlcs, natlooal and Inlernatlooal
regulatloos concerning amateur rOOio, and
common amateur practice. In general,
treee tests are very Simi lar to those given In
the States.

Regulatloos and p<ocedures for obtain­
Ing amateur licenses diflllf from ooe coun­
try to another, and II Is noI surprising that
some countries rest nct the prMlage of 0p­

erating amateur radio to thair own Cltlz""".
An expatri ate simply cannot obtain a lI­
cense at all. It Is necessary, thflrefore, for
any given country to Investigate tile require-­
ments of thaI country.

The Office of the Minist ry of Post and
Telecommunicatloos Of liberia Is located

A. Meller and homemlJde geer.

LIBERIA
Bro/her Donard Siel/es, C.S.C.
EL2AUW88HFY
Bro/hers of the Hofy Cross
SI. Parrlck High School
POBox 1005
Monrovia
Uberla

AMATEUR RADIO IN LIBERIA

It Is not dlHicult for an American to oc­
tain an amateu....adlo license In Liberia. If
he holds an A.rTIerican license that IS Cur­
ren\, he simply presents It attne Ministry of
Post and Telecommunications and
receives tile equivalent Liberian license.
Under normal circumstances this can hap­
pen within twenty-fou r hours. If he does not
hold a current American license, he will
receive his Liberian license upon having
passed examinations In Internatlooal
Morse code and In amateu....ad io theory.
The theory examlnatioo consists of basic

tWQ: In the 5 area there are two: In tne 6 area
there are three: and so forth. Those people
recelvea salary from theJARL Total lor thfl
year Is about 400,000,000 yen.

0: One 01 the recent accomplishmenls has
be&n in the BreB of Bmateur examinations
gr.en In this country. If used to be the f Ja~
arlese could te~e the exem only twice e
year. &if fheJARL succeeded In expending
lhe exem schedule. Old you pley e pert In
Ihel, Mr. Hare?
A:. Yes,l did. I suggested to the Ministry that
they give thfl examlnallons every (ley In­
stead of twice a year. But they said money
was the p<oblllffi. Thereatter, a separate en­
tity was established called thl! "Examina·
tlon center" to which the JARL contributed
100.000,000 yen. This was established In To­
kyo only, but soon there will be examination
centers like that thrOU\1>Oul thl! country.

Q: On e dltferent subject, I have heard Ja~

eneS9 es well as loreign hams sta re thaf
one of the problams h""" is the largf! num­
ber o f Novice plIoflfKiless hams and lheir
bed behavior af fimes. Whaf do you fhink
abouf Iha f?
A: I don't agree with that at all. It dePends
on the individual. not merely on the class of
license they happen to hold.

Q. Mr. Hara, when did you Ilrsf become In·
terested In ham radio?
A: I l irst became inte<ested in ham rad io In
1938 and I became a ham in 1952, wil h my
present callslgn. JA1AN.

Q; May I as~!tow old you are?
A: I am 51: I was born on September 26,

'92<
Q: Whaf bends are you acli~ 011. Mr. Hara?
k Well, l 'm too busy to be ""'Y actlveoo the
air, but when time permits , Ilike to get 00 6

and 2 and 430 MHz.

Q: Are there any olher hams In your family,
Mr. Hara?
A: There certainl y are. My wife , Yoshlko. Is
JA1ECQ, my daughter, Hlsako, who Is mer­
rled and has a ch ild, Is JG1QIK, and my son
Keiw is JG1WTK

0: Do you ha~ any hobbies besides ham
radio?
A: Yes, I am an equestrian. I like to ride
I\onIes and I ~ong to a riding Club, and I
ride wllenever I can lind the time.

0: On behall 01 13 magazine, I'd li~e /0
fhan~ you for faking tne time 'rom your
busy schedule to telk with us today.
k Thank you. It was my pleasure.
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When _ ent""ed the bulldll'lll, _ got a

warm weIoomefrom M•. "" MelJer,lhe pnlSI.

clent of NBT\IA, and hi. wit.. He had
twought llOtnll nice gear: a earner. and sap­
ar"e monitor, bottl with Nlpkot disks, all
homan'\adIeI and all in W(lI1dng condllion.
Most membels Nlpkor disks made by

Malt SChouten P tr.Y5.
Mart, wI'lo In daily lit. Is a mac;:hanIca.I'"
~, makes u... Nlpkov disk with .......
moat l.rtlelitl¥able a<:euracy. He _ alu­
mInk.m tor less ....t. Si~ It Isallall of •
t to mal<e a good NlpkOV (11"'- moat 01
the IWS knock on MaIt·a doOt 10 buy

_from him.
Mart l:If\::Iul1IIa Single monitor (I....1lonl

with an antlQulHll}IIe """""""", eatIlnet and a
oombirwKl cameraImonItor which w.. a ...1
piece 01 craltsmaosNp. We al.o had a
chance to _ a part 01 the ortot,,*,1 eqouIp­

mlIl'It as used in the _r1y days 01 TV by
P.....OXy. PAIOXY made brolldcasta with
,,*,ilQWbend TV In 1935 and 1936. Be/ore_
wen, homEI, I got good advice lrom Mart
abou t how to Improve my equipment, end I
bought 01'\8 of his new..:Jeslgn disks.

THE EVOLUON

Bejng in ElndI1o¥en, _ took the oppor.

tunlty to vlsl! rte EYOluon. EYOluon Is the
name of a bulldil'lll 'IIIt>ere a permanenl ",lit­

IMUon Is held about aclence. camrnunlu­
t lons, computlll'S, en«gy, and rnathamat·
Ica. When 'l'JU visit Holland, It Ie a musl to
_ it. It gI¥es 'l'JU a good axatr'lt)le 01 Iha
Slate 01 tha Dutch electrone. Induatry 10­
day, and It Is presented In a pop'.. way ao
thai _ minors can anIoY It.

The Evoluon Is owned by PI'IlIIPt Corn­
1*')', the wetl-AAown rnanul.:t~ oIalc­
tronlc equipment In Holland. II ..... II. own
_t..-radio station with the c.al1Slgn
PE2VO; II Is actiw on most of !he ......

""""'-
AfI"" this Yi:sit _ dl'o¥a home, arr!YIng.1

&.00 pm. We looI<ed l:W:l< on. -, Inl_l·
Ing.nd nloa day, altfW)ugh _ ~.II. li t·
tie IMt llrad beceu.. _ had .n ...-ty atart.

NEW ZEALAND
ON Cha~nZL2VR
43lI K,~n«Jy Road
N."..,
fHwZHland

SIX ..EfERS DEADl
SUNSPOT CYCLE 21 QOfoIEI

That'a ........t -rona ...... aaylng, but
afl"" the ZL IIUfTVT8 "lIUI(" -.on. &Ix .....
I... Is IIIl" from from dIllId, _ if .-pol

qeI<a Z1 ha:s gone. From KMry ZL2TPY,
New Plymouth, Itli. report on llOtnll of !he
lIIx-mal"" .:tMty <MIl" !he I*tod rJ'IId.
Oer:::eIW to the .., of Fetlr\ary __
lhat II was -, .:tlwl ln thllI ar_

Within that P""iOd. KMry ""Ol"kad abOut
no 0S0a with Just <MIl" 200 dill....,. lit.

lions In 211 oounlnes. which IncI\dIId Vl<s 1

through II, 8, and 9, JAs II thl'OlqlT, FI<8,
FKI, H44, 3D2, YJ8, ZLB, ZUIC, and.1I ZL
Districts. All the con tacts _e worked _
Ing 10 W."S USB Into. homa-tIrew !J.eIe­
ment yagl, 50 leet up on • hill, _ mile f.om
the sea . 1New Plymou th.

New P1ymoulh, on rne _t coasl of ZL's
North 1. land, .ppears to be the " HawaII of
the SOulh" tor ZL·VK COl'lIact.. (It rTMJ.t be
the Iron sands or Mt. Egrnonl a".actlng the
Ilg,,*,la.) Many VKs ......1.1.. lled lhal
Zl.2TPY wu tha f irst and rul slgnal heatd
.-:h day on II meters lrom ZL .nd 00-. of
lhe .Ironge:slstatlona heatd kl many years.

The sama location appelll"'ll io be fa'<'Ol"aIMe
.lllQ lor 2 meters .nd 7l) cm with 0\IlII" 50
VK2 .nd VK-& 2-ma1. SSB altr\Cllflx contacta
notchad llQ far.

As this """"POt cyclll 21 """ away,S/»
radileoE and F. __ tI'Io\qIl to I...,..,

which -.... to be borne out by this~.
-..... actMtlea, and ZL1MO, _ of 01.­

Iong-etandlng lknaI"" anthulIIata, w,..
It'. u... mtXIt 1n1__ aporadIc-E "'"""'*
he's known In 30 yeartI of lknaI"" "IIOIk.

Some 01 the hIghIlghIli of Kafry'. sum­
.... actlYille$ Included ""Ol"klng bIId<.

tea""" ~tlon on __ ooc••1ona
with VI( and ZL lItatlOna; u... QRt.4 and
pileupa on SU MHz with JA __ juiIt

abOut unbel l..'SbI1 about 2lI tlfMe WOfM

than a ex Field Day contMI on HF. 01 the

back-eca""" contacts, Kat'Y wort<ad
VK2DFW, txlth beaming 280 °, ~-5Iil

.Ignala tor abOut 10 mlnulM, no alg,,*,l. at

.11 beaming direct, .nd on • coupla of oc:ca­
lions made conlact. west to aa.t coa.t. of
lhe North Island luling about 45 minutes,
III slatlons beaming 30°, again wllh no
dl.ecl-path slgnala whalsoever. On .nother
occasion, back-ecatler wllll lound In all
directions for mora th.n IWO hours, and
Kerry was abI11 10 work ZL1BXH. Kallal..
aOOut 400miles tothe north in a direcillne,
both alatlona beaming north for a OSO
which Iasled .bout 2lI mlnutat.

As KelTy says. -A mtXIt .'''~Itlng .nd
unpredictable~ II mat.... lind It' . not-yo<-

Anothef PQSllitlIll fIrSt doling all thlll
lknaI"" actMIy ...... u... Z1JVl( YL~o-Yl

OSO wilen Mary ~PZ. ~on,

a.-llIIand, .....:ned c.rot ZL2VQ at
Ka'r(:s OTH In New P!ymouII'L AnOIhar &.
mal.~ from Bill ZL.2CD, a ~Ime
lknaI. man. conllrma Ka'Ty'1i information.
Bi_~ Iha -.mar'a aporadIc-E MUOn

.... one of his bellI tor many .,.... with u...
~anoa of aoma 'are ex lItatlonL The
large runbar and the ln1...ty 01 the opero­
lnos made the band rl'l(;Q IIka 20 than II ..
,,~

In .11, during Dacember. Bill wor1<ed _
meroua VKs on 2. of the 31 days In lhe
month, es .....,11 as the loIlowll'lll OX .,.llona:
VI<II (McQuarrie Isl'nd), V1(9 lNorlolk la·
land), ZI.AIC (Chatham Illl.nds~ FI<ll, P29,
..., JA, and FOIl. Tha moal common VK
beacon tha t am zt.2CO In Wel\il'lllton could
copy .Imost every day In Dacember was
VK2RSY, S2..f2 MHz, a wetf a. lhe VK lela­
vision sound on 51.14. 51.15, and 51 .16

" "'-
And stilt with lhe """y high lrequencles,

another old ZL Ieconl was broiIa'l on J.n­
uary 15, 1984, wtlen tha 1~old1UMttz
QlI08II Ieconl changad handII.~N,

westport, South 1lIIand, made contact with
H.USR. Malait.. Solomon lalano#, • 0;.

la~ of37ell km 1;2341 mllM), tIout t>afora
the raconl can be~11ied. conllrmatlon ha:s

to be receiwed oItha OSO.

BITS "N' PIECES

By Iha lime Ihl$ COlumn 00- to prM8,

the h.il KannaOac DXpadItlon wi ll
be hialorleal-.t. They are !hera atlha
tlma 01 this ",,",-ing and "- ZU 1~
8AMO (Ron), 19QD,6BQD {Roll", 1..v.s1
lIAAS {John~ II/'Id ZLJAJW~ OIherw1..
known as 'N6REC {Daane AUllherman, wflo
wa. Invited 10 take VI(9NS'. pi_I In the
OX taam. From the sound. on the banda,
they are being made 10 wor1r. hard .nd long,
but lhen tha!"a wtlal OXpedltion. ate .11
aboul when lhe counlry I. ec sought .ller
by arnateu~ all OYer the world. I did hear
that 01'\8 member 01 lhe taam Iell asleep
dUl1ng • personal OSO wllh home, and as
\'00 can imagine, lIlat didn't <lo down 100
well with lhe XYL But all was 1'llCI111ed with
a phone call the next day ......, he was
relraehad II/'Id awake.



ElICh Shippln9 Tolil

$19.95 $3 .05 $23.00

oForeign Callbook 18.9S 3.05 22.00

Order both books at the sante time for
$41.95 Including shipping within the USA.

Order today!
NEW 1984
RADID AMATEUR CALL8DDKS

Known throughout the world for accuracy,
the 1984 ceueooks are a better value than
ever before. The U.S. Callbook contatns over
433,000 listings; the Foreign Call book has
over 4 13.000. More than 100,000 changes
have been made in each edition since last
year. Special features include call changes,
Silent Keys, census of amateur Ucenses,
wonc-wtee QSL bureaus. international
postal re tes, prefixes of th e wOrld. and much
more. You can 't beat this value! Order your
1984 ceueccks now.

o U.S. Call bOOk

1984
CALLBOOKS

\

Order from your dealer or directly from the
publisher . Foreign resrdents add $4.5S for
shipping . I ll ino is residents add 5% sales tax .

Keep your 1984 Callbooks up to date,
The U.S. and Foreign Supplements contain
all activity for the previous three months
i ncluding new licenses. Available from the
pUblisher in sets of three (March 1 , June 1.
and September 1) for only $12.00 per set
Including Shipping . Specify U.S. or Foreign
Supplemen ts when ordering. illinois res­
teems add S% sales tax . Offer void after
November 1,1984.

RADIDAM~E: IIbD D k INC.

~
. Dept. 6

. 925 Sherwood o-., Box 247
Lake Bluff, IL 60044, USA

Tel , (312) 234-6600 :Ei E8

... 121

Model 335A
K it $69.95
Wired & Tested $89.95

Our products are backed by prompt lac­
tory service and technical assistance. To
become familiar w ith our other fine pro­

ducts in the amateur radio
market, call or write lor our
free product and small parts
catalog.

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROMs
personalized lor each purchaser. Re­
qui res only single 8-10 volt 'It amp power.
1 year guarantee 01 hardware/solt­
ware/AX.25 standard RS232 serial ASC II
at any user baud rate. RS232 HDlC lor 202
modem used lor A FSK or direct t o RF
equipment lor FSK.

Custom Syst em s Custom Programming

BILL ASHBY
_ANDSON-.I

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

r.:.Y:TICommunication
~Concepts Inc.
~ Nort" A,ogc<l A.... Do","" DnlO4542C'I~n> 291·1 4"

PAGING
Ever want to tum your radio off to cut out the chatter on your busy repeater? Now you

can and still be available. While you're at work or with the family, you can be "on calf' with
the RG-S50 Repeater Controller and a pocket pager.

"About 20 of our users have pocket pagers", says K1 DR. "Carrying a pager is more
convenient than taking an HT everywhere. And we don't have to monitor the repeater all
the time. When someone wants us, they just activate our pager and we can get on the air."

The RG-S50 controller can activate pocket pagers retuned to amateur frequencies in
response to your Touch-Tone commands. Two-tone sequential signalling, including group
call tones can be generated that are compatible with lots of low cost surplus tone and
tone/voice pagers. Now, our Version 3 Firmware supports the five tone sequential tor-mat
as well, opening another wave of low cost surplus pagers compatible with your system.

And if you're looking for the ultimate in convenience and high technology, the RG-S50
controller also supports display paging, using the HSC tone signalling format, compatible
with any existing repeater system. Display pages allow you to leave a telephone number,
or a time and a frequency, or any other numeric message in a triend's pager. Even
repeater generated messages, such as the site alarms, can leave messages in your
display pager.

Paging - one 01 the innovative features of the RG-850 controller that'
changing what repeaters are all about.

The Model 335A will deliver 35 watts 01
power using the latest stete-ot-the-ert cir­
cuitry. The amplifier will operate SSB or
FM and is compatible with
most h a ndhe ld trans­
ceive rs, including the
TR2400, TA2500, IC-2AT,
Yaesu, Santec, and Ten­
Tee. Only 300 mw input will
deliver 5 watts out; 3 watts
in wilt deliver 35 watts out.
Maximum input drive level
is 5 watts.

acc='.:'.:'
Call or write for detailed specifications controls,inC.

10816 Northridge Square _ Cupertino, CA 950 14 • (408) 749-8330--

The RC-850 Repeater Controller's autopatch­
ACC's solutions to old problems with innovative
state-or-the art technology.

CALL LONG DISTANCE ON YOUR HANDHELD

PAC/NET board only $80.00
AssembledlTested. No iC s. 90day warranty

Package 01 all IC s except 2·2716
EPROMs $80.00

\1;11111 f
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved digital
tormat STANDARD used on amateur pack­
et radio networks.
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DXp«1IIIOII ro Serle" " . Isl.nd. CTfBL From IeII, lw C74NH, P.uJo C74UW, eomm.r..­
PIl'ricio,."'" P.w. C TlAf N. REP'.~I

PORTUGAL
I.uiz Miguel de Souu CT. UE

eo ... "
s. JOItO do E. rorII
2165 P&11J(J1l1

onz. THIS IS CTtBL
BEPl EHGA ISlAND, 0f'Z

As we said before. REP "_.m'w....
CT1AFN, CT4NH, If'ld CT4UW were Klive
trom 8eo1enga lel.nd. we just .eceioed .n
updale report abouI thaI _ .

H. oing our WIfY ."oce,nh.ol~
tionS wllI'I Ille PonUQUe9ll Navy If'ld IoCII
t. II:' " ' . "uniCaliOl'lS autrlofiliea. we got
the neces$lry pemllSSion 10 oper.'e Irom
Bertenga Is land (I fIIIlu,.1 ._ """'"
one can lind lhousandS 01 seagull., ..I>
bila, one donkey-known 11$ Gerus.I­
. nd 11$ la vorlle food.. WIfY ra'e specimen
ctntue l\oWefsl wlltl Ille apecial (YeoyI cal~

lign, CTI B!. It " as a$Signed lor lhe fl~t

lime ever , 10 "'11$ a new one tor everybody:
al lO, Ihe Isl. nd "'11$ • • lid lor the IOTA
Award, .. ith IOTA's relerence number being

''''''.
8erlenga is lhe bil)(je1l1 01 a group ot

Islands (Arc hlpelal1> d.I05 8erIengas j 10­
ca led 8 miles on Ihe ..eal COI.I 01Portug.a l,
al lhe location of Ihe e lly of !'9nlche (50
miles nortn 01 Li sbonl. II I. tamoua lor the
s urround ing tra ns parent waler$, maklllg It
lhe Idea l spot for unoerweter explorallon ,
there are mon umental gronos like ceme­
drals 01 rock Iha l In some case. crosa
IhrDUgh the lala nd rrom one eree to lhe
other . II la 800 melera tong and 300 wide,
with the highesl point al a bout 80 met",a,
'OIfIlefe a lighthouse is IoCIled, under Navy
jurisdlcllon.

Paulo CT4UW. Paiva CTl"'FN.•nd I,.nd
FfiOale COr'nmcInder P. lriCiO. repleos""I,ng
our sponsor (lhe Portuguese NllV\'l. lefl lor
Berlenga In .n okI llshing boal, lhe Ilh. CUI
8erlenglI. In bad _lher_ 11 wlS ' I ,ning.
wilh high winds, and 1M AII. nlic 0C6In
",as WIfY hungry! All. lin hour of It...... _

laced the problem of Clf'fl'ing .11 box..
bigs. masta, anl8fVllS, cables, ete., ""0
miles 10 the lop of the iel.nd. Fonun.alely
tior usl, Genaa the '.1donkey, Slopped for
• 'Nhill 10 eat ll'lose 'I.e lIowefs and helped
us "";11'1 tlllt job.

Very soon .It", our .......... CT...m and
Patnc;o were erecIIng our TH3JP on !he top
01' an ex i.IIng 40' .Iuminum loooer, .1111 ......
del' strong "";nds If'ld rain. In lilt n-...
_Ie. I put up.t(). and 8O-<nef:. hall...... dl­

poles, hanglng tlBn lrom the top 01' the_.....
On March 1., .t da""" Ollff'IITIemOlllong

our first --.lng on the 1Iland, _ experi­

enced • terrible storm .nd • ligNntng hot
directly on the lop 01' the IigtlIhouse, exact-
ly oW milt from the ¢aoa _ were sleep-

Ing! Fon leIy. all rigs were IaI1 dollCOfl-

Ilrst -cl.ss licenses withoul IImllation 01
power. The Inlervals belwaen 17~ .nd
1800 kHz. 1810 and 1830 kHz..nd 186O. nd
1930 kHl can be glV<lfl II serlou.ly r,.
quesled by lntlllested IndMdual•.

Licenses are being broughl up to date In
greal numbera .Ilhough lhere . re some
cases of reIus.Il• . The mllln Verlficallon
Board . 1 PRM look _ the lunct ion of Ap­
pea ls Commillee

WorI< on a ffl'Oision of .rticles 101' PAM...-
The Presidium 01~ hal Inlli.led

preparations lor elections for the Nal lonll
Congress of PAM.

I
S
3

•

Crysl.1 relONlIOl'll fOO' d ltlerenl Ireq uency
c lllnnels. During _.1yw,ra 01 FM activi­
ty, Polish radio .mllteur. established many
IoCII conlacla ullng nondlr ocl lonal .nlen­
fili i ",lth v«t ical poI.rizahon_ They haW!
been ualng .ldiolelephones lIS .uxlll.ry
fMlfIII 01 communicalion Hying 10 work on
ON .nd SSO, 100.

To nol ha... too mllny Irons In IIltllre,lhe
gr..t..1 number of ~s IOf avery
tr. nsuIYlII Is _,..-y. some .Ilempl.
with ..rl.ble-tl'llQUltlCY <*clIl.lon or tre­
quency aynlhllllzeoS IIIW! been made. But
,I PflIIerlt II it nol -. poeIible 10 in­
<;rNM lhe number of ehIf\Ilet, by reduc­
lion of II'lIQUItICY SPlICing lrom 2!) MHz 10
the EUfCJlUn SIItld&rd, l Ui kHz, by reuon
of too t:woIId QUIrtz-crystill teIOOIIlon or
IICl< of "*"'" ThI PAM II going to repeal
!he Ofdeo lor cryall" tmm DmIg to lmprooe
!he SlIuallon In __ -...... FOf thl lime

IleiI'lG. only _ '*Y ""1Of'1, SP9E. work·
Ing on PO~ (Input 1-'5 MHz, output

145.& MHz)...... I_ ....... to If'ICf'8ll&&
!he range, of their COtfW'fIUfliCIlion on !he
14ot-MH:; c.nd- Polish ......... IX.-::t INrI in
the future they will be IlbIe to get ..-eo­
lyplII of rMliot11 ;t ...... and QUlrtz-crysl..
I'lIIOf\IOlon lor 10.7 MHz, with h--.cy
~ng.t lUi kHz, Thi, -...oukl ereAle..­
poesibilit-.

HEWS HEADUNES

SI.te Radio Sur'Yei11vloa Informed PAM
of lUles of oper.,!onIll uN 01' lhe lIfO\Ileur
band, 1.8 MHz, Thllnleoval bef_ 1830
.nd 1860 kHz I.....Ilatlle lor holders 01 the

FM IN POlAND

Very popl~ar In West Europe is • de­
oeloped .ysl... of relay-slation cornrnuni­
calion on ull r&-ehon w...... Phase6<lul
profflUionll USW equipmenl ...... ly get.
10 hama. PadloIelephones .-orI<lng on 1.....

MHz Ife no longer tal<en 10 pieces but Ife
rMumed and used as local oommunicI­
to. ladl'''es. The USW CorwlIIllion in
~ allocaledf~ of the

FM subbIf>d 1..... MHz 10 Nch prornnce of
Pol..-c1 This enabled directionlll .ntennas
for Illllfflllls .t lllng-d;slance oommunicI­
lioni .nd redoreed lhe number 01 rlldo­
IrllQUMCy inllrl.eoooes.

The Pol'sh linn Omig prodo reed, and
PAM (Polish Radio AmalllUfl1 Associllllon)
dia lributed, _a1llundred sets 01 QUlrtz·

POLAND

Old-TImers ClUb 5O-year certificates were
Issued recently to O. W. Mart in ZL20Z 01
D.nnevlrl< . a nd C. J . Oarnes ZL2QH ot
Maalerton. ma rking mllestone-s In II'>ei. re­
.pocllV<! amat9tJ. ca reer•.

J.ay Slymcl••
78-200 a../ogIlro
Buczk. V3....""

But, remembel , U you Il lled 10 wOOl thia
Iil"oup, don1 fOO'gel Wl rwlck Zl..8AFH Is rHI·
dent on Raoul U • meml>IIf 01 thl Milt Sl..
tlon team loc.led there, .nd, work IoId pel.

milling. hi will be operltlng IS cttee ee he
can for _Ill months \,et. We III hope his
I'ig tfOUbles reported in thl Austr. li.n c<*

UfM In lhe A,pnl 13 III"" been resoIWId,

The Kem>Idec tel.nda 1111 ellualed IbOUt
&00 mills norl'-st 01 ZL and apa.rt I.om
!he MeI.oIogIcIl SI.tlon. I'e .n uni_
Ited Nall11'e Flor. and FIUf\I, P ... IfM

IO'nlniSl",ed bI' lhe NN' ZNland Landa
and Surwy Department The IlfliJ8Sl
northerrHnoe1 1.1.nd, PIoul IsIIfId, thl
IocItion 01' thl Mel SI.tlon. I. 111'10 known
u SYndI\' Island (72lIO KOIII of ¥OIeIfIi(:

origin wllh • \IfgII cr.l. occupying muo;fl

of it......T1'Ioul1I thlh~ poIn! It only
17eO'. it. kri_ Is brokItI b\' deep .....­

and rock\' apura IlIIt and III thl_ .. II...,
eli".. which make landing • -V di"ir:ult
operltlon. The Mel SI.tion II _ """"'d~

...... )'WI' b\' boIIl 101' main st~ lie., but
trrer. .... periodic: aerw:;"", of Ihi ""ion
with mail and QtlRIUfT\KlIe .Iorllll by Iff

drop tmm an AI. FOI'QI T.-por1~

ThI OXpedlilion group Ir.....1Id 10 !he
Kem>Idec IsIIndll IboIfd the 1S5-m1l.

}'KtIt,~, e.pt.i<"«I b\" .... EngllIM\M'I,
John T.'fIOr. On' lei !he _I..... lnent
were live lICienli.t. lrom Auckl.nd l.lnI¥«.
iiI\' on boIlrd lid by Or. John Crllig, wI'rO in­
lended 10 <:aNY out acienllllc .1udirM; on
Raoullllllnd. Unding.t Raoul 1.1Ilnd I••1­
w'l'S elrtrtmllly di"lcutl bllcIuIe there II
no sale bucll .rM, IheIl., or lflChorage,

but only rocky steeP eI'''s right 10 the
w.I. '• .:lgI Ind d,lfieult _ twelll ITlOllt

01 the time. " Is poeIlbie 10 land only In
good _ Iher condltionl. All. unlold,ng
is completed, lhe c,ew at lhe boal must
Sl.\, IboIrd . 1 .Il li~ In order to IfICJWI the
boat out should lhe _Iher det",lor.la.

Afaw dal'S .11", the part\' had Irrlved and
esl.bllshed II...lf on PolIul, lhe _ Irw­
caused lhe \,.Cht"S capl.ln 10 move lrom
the I 'ea nea' lhe Mel SII1!on .round 10 Ihe
IOUlhwesl",n COIal 01 ee Isl.nd 10 Iloal
Cove 10 shell lll. However , lhe wind .nd
seas Increaaed and tOO'ced the SIIIM' cote
lhe rOCk. a t Boal Cove. The c ,e w wlS a ble
10 land . a tal y, bul lhe SIII'"''''a terrocoo­
crete hull was bs.dly ~ed and the y.chll.
now • wrll&Otl.

Plan. have now 10 be mllde 10 &vacuala
lhe yacht'. c raw, trre team 01 llelentl"•.
. nd the Imlll!lUr DXpedlUon lrom the 1.land
wilen ••ultable _sel l. a .ailable to be di·
v«ted to Raoullal.nd to "'Ieet l!'Ie rescue
operation.

0¥IIf lhe yellr. Irw-e ha"" been amllleur
operatOl'll serving with the Mal St.lion
team, but lhe IIr.1 0CCIIi0n 11111 Raoul I..
lind wu put on lhe Ill' wu In 1947 _
Lew ShllffT\ln ZL2lC at N. p;.-, l hen Zl.1TZ.
the Poll Offici rlldlo oper.lor ""th the .'..
tion leam, f,fed up lilt ."Iion ON tllflSfflit·
1111 on 80 .nd 40 mIIt_ Lal., .ft. ponder­

Ing now- to get on phone ""Ih • ON-(JIIIy

IrlnM'lill., Lew tound • "'Iy to .- !he
modulator of the Iong-w_ phone Ir_
min. sitllng '-' 10 the HF ON "II hi "'U

uslng to Illloolrr him 10 oper.,e eo phone as
well. The mllthod uMd (nol ,.........,.,.ded
flOfTf\&lly, 01' COUf'IlII ",as to ooupIe !he HT

tmm the ON trwwmift. to the ITIOdlNlor

of theLWtr " ..... twin power~
and • w.Ier Iell and 10 ITIOdlNle the
ON I,.".mill. ",ith lhe LW rig ', rnockol..
lor. Lew hid ITIIlny enfoy.bIe oso. I.om
April to the end of lhe )'WI' _ hill tour of
duty on PIoul Island «oded. He "'lIS fol­
lowed b\" another _I..... In lhe 1M I.....

-.hen Geofge 8ol.me ZI1lUO .u Il.t*"'d
on the lalMd, but George ...... nol -V ac­
live dUf'lng hill lour of duty.
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NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE
Unsurpassed qua li ty at an unbeatable pr ice, the Ramsey oscilloscope
compares to others costmc hundreds more . Features include a compo ­
nent testing c ircu it thai wi ll a llow you to easily test res is tors . capacitors.
d ig ita l circuits and d iodes . TV Video sync 1,IIer • Wide bandWidth &
high sensitivity . internal qratrcufe • high quality rectangu lar CRT
• front panel trace ro ta tor . Z ax is . h igh sensit iv ity x-V mode . very
lOw power consumpnon e regu lated power supply . bu ilt-i n ca librator
• rock so l id tr iggering . high quali ty hook-on probes

$39995 "'9",",Ii',
hook·on probes included

Rehab le, accu,ste d,g Ila t
m easurements at an amaz­
rngty low cost . In-Irne COIOf
COded p us h buttons. speeo s
rang e se lect ,on • lObs p last>c
lil1 Sland • rec essed ,npu t
jacks . o>'erload pfolectlon
on all ranges. 3 '1.> Oig lt LCD
(j,sp lay w rth auto ze ro . auto
polarity & tow BAT. rnd icalor

teol leads and bane'y
Inc luded

RAMSEY 0-3100
DIGITAL MUlTIMETER

_ ..- ..A compact easy to use un it
designed to ope,ale l ike a p ro
Feahmng • 3Y> d 'g 'l LCD . low
BAT Indicator . al l range over­
load prot eCl ion • overrange ,nd, ·
cati on . aUlo-pola rily • Trans is­
to r lester . d ual· slopt! ,nl<!qra ·
t lon • v inyl carryi ng case

h FE le.t lead• • baU ery & vinyl
carry,ng case inc luded

RAMSEY 0-2100
DIGITAL MUlTITESTER

C ompac t and re l iab le. d e­
si gn e<J to ServiCe a WIde va,,·
ety 01equ ipment. Featu res ,n­
crcce • morrO' bac k scal e
• doub le-Iewel ed preci s,on
mov,ng con • double over­
lo ad protect ion . an 'deal lo w
cosl un it to' l he beg,nner or
as a spare back·up u n'l

RAMSEY 0-1100
VDM-MULTITESTER

t..llead. and beltary
InclL.ded

CT-70 7 DIGIT
525 MHz COUNTER

CT-90 9 DIGIT
600 MHz COUNTER

CT-l25 9 DIGIT
1.2 GHz COUNTER

- >

•••--
CT-50 8 DIGIT
600 MHz COUNTER

La b q uahly at a breakth rough pnc e
Fealures • 3 l req uency ranges each
w,ttl p re amp . dua l seleClab le gate
t ,mes • gate act ,v lly ,nd<cato r
• 50mV (OJ 150 MH2 typ ical sensl t ,v lty
• w,de lreq uency ra nge . 1 ppm
accuracy

A 9 d igit counter th aI w ill ou tpt!'fo,m
units costing hunOredS mOre , • gale
",d ,cawr . 24mV @150 MHz lyprcal
sensrtivity • 9 d ig'l d isptay • 1 ppm
accuracy . d>splay hold . dual inpul S
wi th preamps

$16995
wl..d

C T-SO k it . . , , 5139.95
RA·j reC" ..er a<lapler ' rl , .. . 14.95

A versal ile lab beocn co unter wl l ll
opl ional rece.ve frequency adapter.
which turns lhe CT-50 rnto a d i9' t31
readoul lor most any reCeiver · 25 m V
@ 15O MHz typrc al sensrl,Ylt y • B d ig it
d.sp lay . 1 ppm accuracy

. . . . B.95

wired Includes AC Sdapla'

BP ·4 n icad pack ., ....

TM most ve rsat i le to, less IMn $300
Features 3 sel eClable gate t im es . 9
0 19 ,IS • g ate InOlc ator • a'sp lay nOld
• 25mV (;'" 150 MHz typ,c al senslt iv<ty
• 10 MHZ "mebase l or WWV c al,bra­
t ,on • 1 ppm ac curacy

$1499 5
wired includea AC ada ptar

CT -90 k lt. . , ... " . $129.95
aV-1 0 1 PPM Oven timebase. 59.95
BP-4 n,cad pack, . . . . ,. 8.95

599.95
8.95

wired Inc lude. AC adaptet

CT ·70 k'1 .. .. , ..
BP-4 n,cao pack

OM-700 DIGITAL
MUlTIMETER

PS-2AUOID
MULTIPLIER

~"" '" ...." .....
,, ~~ ,

._-
PR-2 COUNTER
PREAMP

PS-18 600 MHz
PRESCALER

$49.95

wired includes AC adapter

PS-18 ", I .

E~t ..nds Ih e ra nge o f >,our present
coun tef to 600 MHl • 2 slage preamp
• d lv'de by 10ClrCUI try • • enS<! lv,tl'
25mV ,u', 150 MH2 • BNC connecto,s
• d rives any counier

$34.9 5PR-2.,t

wl,..d Inc lud es AC adaplsr

The PR·2 '" 'deal to r measuri ng weak
sognals from 10 to 1,000 MHz. fl 31 25
Oh gain . 8 NC cooneClOrs • 9, ,,at to r
sn, fl ,ng A F • Ideal , ece,ver/ TV
p reamp

$39.95.........~
wired

The PS-2 os hanOy 10< n igh res olul ion
aud iO reSolution meas urements. mul ·
l,pl >es UP on f req uency. great to< PL
l one meas urements . mult ,ptres by 10
0< 100 . 00lH2 resotu tl on & bUi lt- on
s,g na l p reamplcond lt,,:mer

599.95
. , . 4,95

p,o less.o nal quahty at a nObby..1
price Fealu res ,nclude 26 d'l1e rent
ran ges and 51unct ions • 3 '1.> d ig it. 'h
oncn LED d,splay • aulomat lc deCimal
p lacem enl • autom at>c pOla" ty

$11995
Wifed includ.. AC adapIer

DM -700 kit
MP ·1 probe set
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necled from antennaa and power, ao we
had no da mage, conlrary to what happened
In the lighthOuse where all the e lectric
cablea and motors _ e burned.

Due to tile tact that we were authOrized
to use the CTIBI call only on Ma ret'l 16, 17,
and 18, _ spent two days vlslling the Ia­
land with lis marvelous landaca~ and
fishing snd finIshed final detlils in our
shKk, located In the eHadio room 01 the
Ilghtl'W;luM

Our riga (FT,'01M, FH)X~, FT·!01E.
Orue VHF gear, etcJ looked '*Y inaignlfl.
e&II( ....t 10 the Ml rconi Illnamltlers Ind
respectiWl power tuPOI_ Uke l)lg retrlg­
.ators, Il'ley ""Iook"'- It our V_ gear
witn I g1lrQ of IoUPIrIOrIty.

Teating 40 and 80. ... nolll:od I tw;Jtl
Slltic IeweI~ ettect in III COlo cabIea)

which '-l UI to ,educe our actmty on thoM
bands, r.oIding bumout of the "nail, aa-..
lng troem fOf the ot"., 3 batlaL

Ouf ,.... _e a.plaIodod wal_ our
fnend, Corrrnander Patficlo,.as dellnit~

Iy allUl* coo:*! Dish of the day. bMna.
At ooסס Friday the 161h, _ beoan CTt61

operation. The liral OSO on 40 ... with
CTl"l.F.

To be on the Of"'" aide of lhe pileup l&
.--tion II..-dy ...parillo oced by the
aulhor during Ql)I'l!..ta} .as a ... ....
pelillo iCe IOf tile ot"., two 'ellOw$. CT«HI
Ind CT1AFN. '"l*II¥IIIy on HF and VHF.
wtlenl thlry prO¥lId to be k." operators.

Beong called by "TlOI ox~ tlke HV3$O,
T71V. and UVI on 40, pillS being asl<ed
about OSL InlonnatlOf'l ... It'a to(l much!
We made 4011 OSOe, '152 of them .Itn US
hams, a lICOfe lXlIPlbIe due only to the IKI
lhet tna,. feally _e YMY good operllors.

The nice OSL caro. _e gr.clOuSly 01­
tered by Ille Municipa lity of Penk:he, and to
end tile $lory, I would like to thank Fonsecl
CT1COO, wflO helped us from lhe begin­
ning.

OSL inlormatlon fOf CUBI: CT.NH Ind

"'-Abraoo.- OSL card has been published
by the Portuguvae Na tiona l Touris t Omce,
to be di'lributed h... to licensed hams In
this country . The f'ont ccvee shows us a
portfa lt o. ''1 .nt lque ma p, as background,
.nd a n old Portuguese c lraVllI 01 the
15Ih_17lh century peflod. This oolor Clrd
hu . very !lne look ,.nd we' re really hoping
lor a $e<Xlnd Issue. Another effort ot REP
.nd PNTO.

SWEDEN
Rurte Wande SMfCOP
f";a"agen 10
S-ISS00 Nyham
S_

WSlFl VISITED SWEDEN

TOQeIhe! ...Itn othe! ..tronaut 001­
lea""ea, Of. Owen Garriott ~L .....iled
S,...... early inF~ h .as • itI'IOf1
stlY ... tl'lOut PUbliCIty, tluI Radio S,......
"'t_tional l\.cI • brief inl&Mew with Or.
e>.mon on the OX PfOlIII'am. "'5""'" ceu.
Ing DX..,~ onF~ 28. SCOX II .ired
--rT.-day as a reguIaIand '*Y popo~..
DX PfOlIII'Im on itI'IOf1.__

Owen Gamon l\.cI~ in S,...... once
belore, in 1953, .,..., he ... in !hi N""Y
aboard the VI'_...... On both OCCIlIons,

W5LF1. and Henry SM$WK trill NCh Olhe!
in Stockholm. 0- 30 yeaf1l\.c1 paSSad be­
~ 1_ 1'110 mNtings. F,lendship
tnrougI'Il'Wn radio! Ian, It fant.Slic?
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NRAU MEETING IN STOCKHOLM

The member societ ies Of the Nord ic Ra·
dio Amateur Union, NRAU, lire EOR ()en.

mark, FRA FlifOe Isla nds, IRA lcel lind,
NFlRL Nofw.y, S RAL Finland, I nd SSA
Sweden. Thl, lime SSA hoalad Ifle meellng
held In Stocknolm on Mlirch 11 .nd 18,
1984. II is of IIreat "alue togettogeth« and
to be able to d iscuss <XIfTVTIOfI matters on •
personal basis. We _e especially happy
that .110 Ma rtin Husen OY7ML a nd Krist·
J.n TF3K8 .....".e a ble 10 triMll lhi• •., to pal"

tiCIpate in lhe meeting.
Beside the Nordic matler"" like rfNiew of

the fUIM lor the Non:1ic~ip in
Amal_ Radio Direction Finding (AFlOF)
and c:oordi ....Uon 01 2-met. repeat. chiln­
..... IOf repeaters Iocaled do8I to national
boo dt", most of the Ilme wu spanl on the
hu'loads of motions lrom Region 1 rnern­
bar 1OCietie$ 10 the Int_lionaI ",",t_
Radio Union cont....en:;:e in Cetafu. lilly,

rnId-Apri I.
The ,..;,:je wariely of topics; inclU<Jed • fTl()­

lion from the Radio Sports FtideraliOf'l, Sc>
wiel Union, "'Compulsory 0/ hosting na­
tional hags and playing anthems atlhe cer·
emony of .....-ding~p "'"fW'ItIfS"

in eontr..t 10 !he one from Radio SocieIy 01
GrNt Britain IbouI unilormity in""~
_I and present.llon 01 perfonnarQ
dallon 1fIIll1&u' HF leoe;_,~!

ARDF NORDIC CHAMPIONSHIP

The Finnish SRAL is holdIng its .nnual
...........-camp Field-Oay week in Kuop;o,
FInI. nd, which i, in Ille OH7 call ..,ea. ThiS
lime the Nordic Championship in Amateur
Radio OifllCtion Finding wilt t.ke place d...·
ing thaI e'>'ef1t on J Uly 21-22, 1984.

ANNASODA MEETING 19M

VHF_UHF_SHF enthusiasts he ve their
summer get·together in Anna boda• • few
mil" W" t 01 the cily of Orebro, Beside$
lhe fun 01 eyeball QSO;ng. lhere .,e e tot ot
.ntenn. projecl ectl"ilies. The antenna­
g.in competilion is very popul.r. Thi8 )'8Ir

there will e'>'ef1 be fox hunting lAROF) on 10
GHz. Usually lhere.re vlSItOfS coming etee
from the ott\« Nord iC counlrles and West
Germany. Thl8 year II might be • little too
earty 'Of the toufl'" .s lhe dates I(W the
..-ling are Juna 8-- 10.

TRINIDAD AND TOBAGO
John L W. '" llY4J W
CIb Daparfm.n/ 01 SoH Sc/enoe
~Ity 0111.. w.., JnaIN
5'- A"""",j".,.....,
W"'~

llV lIC ENSES FOR NONRESIDENTS

We oIlan _ asl<Id by IfIIlltMn plan­

fling to lIiaft TOnidId.nd Tobago.bout the
poe.slbltlty of ~ing IllVI~ 10 .11ow
mem to operate during tr.e;, sll.. shall It·
I8fTlClI trli$ tnonII'Ito outline t Is lI"""'ad
and mentlOf'l tftll pOOle"" flOld

At tNa time, the AepuOIic ot Trinidad and
Tobaqo his fllClproclty with Ofl/y one othe!
country in the world-till USA. PtiOf to
l1176,!he year that Trinidad and Tobago be­

came • AepuOIoc, 'eciprocal ~_,"
_e in effect .ith III membef count'ies 01
ee Bfitislt Commouwealth (IJK, Au!ltrllil.

Canada. ate.). Alt. 1976. tn.. Igf......"

-. automatically cancelled. Unlortunal.
Iy, the gowernment here has not yet found it
poe.lble 10 r..- these IO'...-ts, and
Ihle hll$ complicated the I$lue 01 amateur·
'adio licenses to ....$illnQ flaml. E4>ch appl~

calion from a non-lIS h.m i., therefOfe,
Iru ted Individually.

The TTARS h.s tried on _.1 ecce­
810na to !\ave the matler rectified but has
had lillie succeu. Thl. I' IPPl'r""lIy due 10

lhe lact t tiat lhe new TelecommuniClltions
Act I' bei ng prepared.

Any US citizen vis iting Trinida d . nd To­
bago a nd . ishing 10 ccerete here ,hOuld be
prepared to su bmit bona lide proof 01 US
citizenship, along . Ith both the Oflglnal Ind
photocopy of tr.e;, US amateuHlllio n,
ceeee, to the Telecommunications Ofhcer
in Port-of-5plII\, lhe capllat city. Only Gen­
eral<:lass Of higher US licenses .re aubmlS­
sible. h is not poe,lbIe to .pp1y IOf • tioenM
vii mail, prior to arrival, U lhe inlerealed
party must a.ppIy In penon 10 lhe offICeI' t(W
the license.

tf !he Telecormlunicationa Otficef ap.
prowes, the appIicInIis gi'*I. letl. to be
laken 10 !he Wireless DMaion of tftll De­
partment 01 Cusloms and excise wTlO wi~

then issue the license I,Ipl)I'l payment of till
ap(lf(lprtate lee. A 9V lioenM ca."
m 14 -SO iOf about USS5.951 *'*' flf1t is­
sue::I and ls I"'''' ed ........11y on Itt ann;..
..,.,..,. dat.. at • QOISt of TT$9.60 lOt IIlOUt

llS$ot.OOI. Visitors will be issued only I por.
table callsign. i.e., home call1'9V, .......
they can p'CHide proot IfIllI tf'lly will be reSI­
<lenl in the counlry 'Of I period of one ,-.

~-
Any non-us amateurs lIisiling Trinidad

and Tobago who would like 10apply IOf .IlV
license are advised to twing ...th tholm .lit

possible document.11on to prr:we "'*' QUI~
ification" e.g., City aro:! Guildll RAE cert,fi­
cate, in addilion to their local lioanse and

paSS(lfJfl '" mentioned befcq, NCh caM
is dealt with on lis ""''I fTIIfl" and lhe
n ARS is unable to .ssi" in Iftll matler.

There Is.. ho...e..... more serIOuS pr0b­
lem encounlered by the vI,itlng ham whO

wishes to enler lhe country ...,tn amat...,·
radio equipment. Unless the "i,itOf fla8 •
".11d 9Y license, the Cu.toms Department
al lhe port Of entry ...iII not .11"", the equip­
ment to enter the country,.nd it . ill be de­

t. ined until the licen$8 I' Obtained Ind pro­
duced. When the Ilcen$8 Is pre"""ted to
Customs, the delalned equipment will be
,elea$ad only eilher upon payment of Cus­
toms dulies (30%. of ma rket "alue), with
Purchase Tax of 45% payable on ceriein
items such as line.. amplifiers, Qf by po.t·
ing a bond which Is refundable after lhe
eq uipmenl ha , been e xport ed Irom Ihe
cou ntry. There a re sever.1 catches relaled
to the posllng 01 the bond thlt a re worth
noting:

(ill The paperwor\< Invot"ed ta kltll .n av­
....ge 01 ten days to complete.

(b) l he services of a Cuslom" broker .re
requited to prepare tile necessary doc­
umenta.

(CI The broker muSI be paid IOf hl8 ser·-(d) h takes. minimum oIlhree mont!\a,
after lhe eQUipment Is e Xpof'led. befcq lhe
bond is ,efunded.

(et Refund 01 the bond cannot be made
through the mail.

Unfortunately, the TTARS i. unable 10 as­
sist in this process . t this time. although in­
dilliduaJ amateufl may be able to lend li~

ited assi$lance if contacted and ."....
men" . re made sufficiently in ldY.rQ of
the .ntiCIpated arrtYal.

NEW EXECUTIVE ELECTED

The Annual General Meeting of the
TTARS was held on Monday. M. rcn 12­
1964. The ft;llowing rre'flbeIs -. elected
10 otIice 10 _IOf the lllS*otl5,-.: Pfeal­
den1. ~NiCl< ~ Percl.1I llV.Np;~
Ident, Ian Hart !1VollH: MCfetary, Bemarll
~ 9V46A; trea5Uf., AI Christopher
llV.LF, a nd comminee u*1'beot, "'Tony"

Lee Maclt 9VoU.L. Neil Wilson !1V4NYi.
Frank Brook« 9V4VlJ. Amim Rudder
!1VoU.R, (:I()(lpted. and Ectori'd H.y and

Oeni$e Lee. &MOO.tas.



$24.95
$2 9 .9 5

CLOCK KITS

SATELLITE TV KIT

You< _ I. ............ _ "t",n Oft< 7.000 SoIII lO D. ..
e. _ o, _ O '~" _,.

Supt, SItoutll
A Su per sen• •hv••mp l.·
I,e r "'''.en .,, 11 poc ' ui> I
po n <lf09 at 1~ 'Hi' Gt.,..,
10< mon~QO'J "9 bal>Y'S
tOO'" ()I ., ~_., "", .

pose Impl,!,., f ...., 2 W
""" OUlpu t. "il" QO'J 6 to
15 Y()jl . ,,"". 8-.5 ohm
"""a.e'
Compoe le . '1 8 1'.1 ·9

15.'5

Ton. Decod,,' ~-
A com pi..... ,,"'.. " "':0 · 'Ii!
de ' 0 '" a . ....91.. PC
tloard Fe.lu'''' .all .
~ Hl adIU". I>I.. ---:::
, a"ge " a 20 lu,n pal \f01I .o" ''''I'' '
laloon 567 IC US@lul IOf lQUen ·
Ion" bu ' ", d"'Khon f SK ..tc
Can also be u""", as . " . l>l"'Of'le
encOd.., Ru.... on 510 12 vOll.
Compl.. l .. ' " TD· l n ..

St, .... lUI
f'oOdUCM u p w . '" "nd dow...... 'd
watl cNUK le-<" loC 01 a PO!OC"
s" en 5 W pe"• • ""'''' Oulput 'u....
on ].1 5 'tOIlS u~ 3·.5 (111 m
5I"'ao".
ComP'E'le 0 " $ 1,1·3 U .!lS.. ......... .­,,-,_, .,.0<. ••~ ,_ . , ...... ,
~"- ~< ...... . '. ' " " o.·e '.,,, It "" "

¥_ "'_....
Coo>_ Oft , TV '0 ~<Mo_,t", s.-<
... _ . ...._ OW<'< <" ... R "", _ , _

'"V O«~...o ...._.'9"ao Ilnl "ft.,_
............. Co_• • ' YD·' .. ..

Lfll 8 li..t, Illt
"- O~" ,,'enloon Oe! ­
I., " '" c n allemale ly
"a~ 2 ,u<'t'I t><:> LEO!.
use !of name t:>aOge$
tl u ll 0 " , .. " .. ,n o
P'I~ l>gIll• . anytl\< ng'
Run . on 3 10 15 -<:MI.

Com pIeH! . " BL· l
12,95

CPO· l
Au ... on 3·12 Vd c 1 wall ou l 1 KHZ oood II" CPO
" I,, ' m " u" ,o O. c.,I.,o, Compl. ,. " I 52 95

Whi.IW' U gh l Kil

An ,n le ,..Slo ng . '1 small m, . ..
p«.. u p soundS and ccov..,'S
,nem 10 IIgn , The lou d e , lh..
soun d Ih e b"9"'e' Ihe "oh '
Includ ..s m ' . .. . con1lol. u p 10
300 W. •un. on 110 V"-C

COm pl.. ,.. 0.1 Wl · l
S6 l1S

CoIot O' oa"

see musIC come
, h e' 3 d ,fle ' en l
hghls rloc .",' ... " "
m" , 'C One IIg l'l l
eec e tor n'9"
m,d -''' '',!! . 100
IO ",~ EaCh ,n ll,­
. ,d uall~ adJusl ·
able and droves up
10 300 W runs on
110VAC

Com p l"l . k,t
M L· '
SUS

"'0-1 Mol

P.otlu,:<,. LOUD N' "'''''''''''9 "nd
""....' ''''' 9"n.nq ... ' .... " '" .........,
C"n WPD', up ro 15 " " " , ot
0I>n0 . ....... ..."., R...... on 6-15 VOC

fIJI·:? ' " $4 .95

f M ·3 II "
fM ·3 W" . d an d hOled

FM
MIN I
MIKE

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

" SUpe. h'9~ _ 'Otmlnce FM .."e·
fen m.... . ,t- "an,,,,,,, ,, "Ib'"
••gno, up 10 JOO ~ I 'd ' .. ,tn .. . cep­
MhO ' " " 0 '0 qu, "' ~ I>~ "'... ns 0 1 ,I.
Duoll ,n . ''''' ' '.' "" ' . 11 .1 ' ''e lud • •
ca." mlk. On·O Il . .. ,'<1> I nl. nnl
I>llle, y1M .up.' 'n, I, ,,cl,ons ln"
" In" ',n"" un" "."I!>I.

u........... T_ It ~

"'... ..,.... I". De"" De'" and PCDna,,' '0<1""'" 10 "'... _ a .....'c..
0' ",M_ ,,,.. ,....... .M ""'""
_al..,.. UW10 555 I"...... IC _
,nc,,,,," " 'anq.. 0 1 ","'" ..,.. .......1

"m.no n.....n
U T·5 K" 5595

h"n. m" . up 10 300' 10
a ny f IJI tI' oadcasl , ,, .
"'0 u~. an y Iype 0'
m,o. Run.on3 10 9 V Type f lJl ·2
nas add"'" ......1.... m,'" p'..a mp
\1ao"
n .! ·1 • •1 U M

PARTS PARADE
IC SPECIALS

$59,95
$"'.95

---4' ,. ,~--
600 MHl

PRE S CALER

Exte nd tne ranq e 0 1 yo u r
c o u n te r 10 600 MHl WOl k s
w ' t h all counters Less t h a n
150 mv sens lt,v ,ty soec.tv ­
10 0' - 100

wtredfested PS-IB
KIt. PS -1B

30 W.II 2 mlf PWR AM P

S,mple C la s s C DO",,,, r amp fe at u re s 8 l im e s DO",e, g a,n 1 W on
lo r 8 0 u l 2 W ln l or 15 0 uI , 4W ,nlo r 30 o ul Ma. Ou tp u l o I 3 5 W ,
,ncred,bIe va lue. complele WIth en parts . less case and T-R ' e lay
P A-l . 30 W pwr a mp t .1 $ 2.'"
TR - l . RF sensed T-R re la y t ,1 6 .95

"-udiO
P,e . c . le r
Mak e h'9 h resctunco e eo-c
measu,ments q reat 10 ' mus,cal
Ins t' ument Tu n in g P l l0 nes , etc
MUIIIpi,e . a ud ,o UP In 1' 1'0 uen cy
se lecTab le . , 0 0' " 00 , g ives 01
HZ rescrcnon ... ,rh 1 sec Oa le
l ime ' H,g h Se nSllo vlly c t 25 mv 1
meg ,npul l a nd b u ,U· ,n h ue" ng
g ives g,eal pe, to,mance Ru"s
0" 9 V ban .. ,y . 11 CMOS
PS-2 t 'l S 39.95
P S -2 ...,,"" S . 9.95

IJI AF·238 ,' . .... '.101 as ....., '" p" · 1
$- 10<11> !l• •n 150 ,.,nl 511 .M

51.SO
1500
1500

,, ~

U ~

U ~

_ CU aoooc:
0' · .. ..1'. 1- "-"--'-"--'''-.:.;;:.''-''-.:.;-''--''-" ;;;::;:''';;;;;;;;,,. - - - - -'''-''-1
00"" " "'... . ....... .. .

AC Du....
P...... "'au...' .. ,In l ea",

. ,51 00

Coy.,. I,

3 5195. 5 "'HZ
.c ccccc "'HZ
~ Na800 "'HZIUD

_......~,-."",,, 0...._ •.,., .., ~ 08 _
0"'1'''' on , ·'2 0« .' ' 0·30 ""~ TT L
0..... . .... .. I ' SCI

&l.U _ _

,,,,, ~_

'_ ",• • A-.., • •
l«I.. l\IIO A. .. • ..

' ' ' .
"' A_ .

TTL
a soo •..
7.. 1 • ..
HIS •~,,~ 5 ,50
7.'96 5135

S P EC IAL

FERRITE BEADS.... . ,n,.
0__- 0".

LINEAR.''"­'",..,
'""'"....­•••
M'

M"
M"---• S".".
~

l1C90
10116
rzce

1--- - - - - - --1 7207"
72160
7107C
53'"
5375"8 G
'00'

READOUTS

'OC> _. cc . ' .
' '''' '''' '''' ' C· .•
"A" " "'''. '" Co ••
"''''' '''·c o I.

8 P, ..
,. Pon
16 Po...
2. 1',...

" e ". 0 Po ...

Soct"l_
10' 1200
10IS2 .00
10IS2 .00

. /12 00

. '12.00
3/12 .00

OC·fIC c.."._
., _ -... PO"'" II ""' ... JOoonA
•, _ PO""""" "~ ""'.)!;.... ..2S

~ 20 T T' ..". 11 00
, . 10 1 , Pol • .SO

c.ramoc IF 1' ,,,......
M.... S· ·OLO 0 01 , . H,e w ... ... .. so ••

RF ac tuated relay senses RF
11Wl a nd c lo s e s O P O T relay

For RF s e nsed T . R fe lay
TR-l 1('1 $e .9 5

$ .SO ••.
$1 .00 ••.

7$12 1100
7e15 11 00
7905 s u s
79 12 I U s
191 ~ 51.25

MI" I TO-U Heal SIn..
, "0''''"'.,,8'..... I I.. 1'.00
T.·220 HNI ~" ~ ... 1 >.011

cot __
......'_ . __ ...... "'n< 4'SO '"
- ) .

I U S
IU~

. ~
I U 5
51.00

7e"'G
79~G

'""'''7805

O p to Iso la tors - 4N28 Iype
Octo a euectors - P h OIO ecce • LEO_._._ ",-
... ,. l'A' """".. II 11 .•

S hrln~ Tu" ."11 Nu".
"'C' P'"",ul po;" . ' ' "fon' "'. ! ' , '. '

. ,,,,,,. ,. .... (i' N' 'Of .....<.. IOoill00

1,1...., RG· l l . eo..
10 II. I.... $1 ,00

,v"", • •_, c",,"
" '<o 'O u"" " <"1>O 1 "" " DO
'"-- Au. ... G'o"""",, 10"" 11 .00

'-_ 01. lOy 22011 XI pf __ COl> n-to I'f . T"" _ ...... ."'_ ..",.•
a.- . , o u' cho'<• . pole"...pee."
lJI,n, Fled. Jumbo fled. Hogh Imen..I, Reel , 1I1um.' ,llo.- fled ' 151
M,n, y" IIO.. , JumllO ' ''HOW, Juml>O G,een IIS l

Co• • CO.. ..ao:lor
Chu. " mou nt

BNC type $1 .00

Coy.'. """',op""'"
Sm.,1 1" " ,.meW "." tn,c"
C ' ~ S!. ' m,U ca " " " 9" 5.75

........0..' ., ,n.,.•• <l. t< .... " ,,, '''',,0< ,"0"."0<' 0_ .. 'c_<••••0<

... ... 1'... ...' ,•• '" ... "1Ol "" ' II ..
25AMP

l 00V B rid g e
$1.50 each

Moni-Bfld g e SOV
1 AM P

2 for $1.00

Diode_
5 1 V Ze"", 201SI .00
1NOI . Type SOISlOO
l KV 2.o.",p IISI.OO
l 00V l "-mp 15/SI .00

TRA NSISTORS
,...,..,._ c·' .
""...,. .... c·, , .
_ _ _ C" , ,,, • •

"""'. ..... C·, ,,, , . ..

_ .'. 'HC·' .'" . ~---~-,;;,;;--i~~~~~£iB~~~~:~i~~~~~~~~~H--J~~.,,.,,~~"'o_--~~~~,.."'~~""'.~~~_~"",..." ..... C·, II""
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""'''" '.'' ..... " .._ '''__ 1'1'"- '''-- ...,.- ,"',.- ..
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_ ,.. T_ ' .A ""_- .._ ""T 1<'1:0 .
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Also 8V9ilabl6 lor remota site linking. crossband. and remota beSE'-

CALL OR WRITE FOR COMPLETE DETAILS.

•

"

•
,

..

•

-- .-------------------. --
•

•

•

• SENSITIVITY SECOND TO NONE; TYPICALLY
0 .15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12 KHZ. HELI CAL
RESONATOR FRONT EN DS. SEe R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER­
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FR EQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY TUNE TRAN SMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PAl.

FEATURES:

$880

$980

WlredfTestedKit

'680
$780

JUST LOOK AT THESE PRICES!

Band

10M,6M,2M,220

440

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)

----- - - - - - - -

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

TH E MOST AFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
o

REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• COR KITS With Audio mixer, epeeker ernpn­
fier, tail & time out timers. Kit only $38.

• CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones" , e.g., repeater and autopatch.
Use with main or aux. receiver or wi th Auto­
patch. Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patc h, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• HELICAL RESONATOR FILTERS available
separately on pcb wJconnectors.

HRF-144 for 143-150 MHz $38
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $48

• A16 RFTIGHT BOX Deepdrawn alum. case
with tight coverand no seams.7 x8 x2 Inches.
Designed especially for repeaters. $20.

TRANSMITTERS

• T51 VHF FM EXCITER for 10M, SM, 2M,
220 MHz or adjacent bands. 2 Wattscontin­
uous, up to 2¥. W intermittent. $68/kit

• T451 UHFFMEXCITER 2 to3 Watlson450
ham band or adjacent freq. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Useon
either FM orsse. Power levels from 10 to 45
Watts to go with excrtars a xmtg converters.
Several models. Kits from $78.

• R144/R220 FM RCVRS for 2M or 220 MHz.
0.15uV sens.; 8 pole xtaurrter & ceramic filler
in i-f, helical resonator front end for exceptional
selectivity, more than - 100 dB at ±12 kHz,
best available toda y. Flutter-proof squelch.
AFC tracks drift ing xmtrs. Xtat oven avail.
Kit only $138.

• R451 FM RCVR Same butfor uhf.Tuned line
front end, 0.3 uV sens. Kit only $ 138.

• R76 FM RCVR for 10M, 6M , 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kit s only $ 118.
Also avail w/ 4 pole fi lter, onl y $98/kit.

• R1 10 VHF AM RECEIVER kit t,orVH Faircraft
band or ham bands. Only $98.

• R11 o-259 SPACE SHUTTLE RECE IVER ,
kit only $98.

HIGH·PERFORMANCE
RECEIVER MODULES

112 73 Magazine· July, 1984



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

MODEL TUNES RANGE PRICE
VHF MODELS

Kit with Case $49
LNG-28 26-30 MH, $49 Less Case $39
LNG-50 48-58 MH, $49 Wired $69
lNG-144 137-150 MHz $49
LNG-220 2100230 MHz $49
LNG-432 400-470 MHz $49
LNG-40 30048 MH, $64
LNG-t80 150-172 MHz $64

Antenna
Output
144-146
145-146

50-52
144-144.4
220-222"
220-224

so-sa
144-148

28-31)

28·30 432~34

26-30 435~31

50-54 43 2-436
61.25 439.25

14 4-148 43 2-436'

' Add $20 for 2 M input

Exciter
Input Range

~8-30

26-29
26-30

27-27.4
28-30
50-54

144-146
50-54

144-146

For UHF,
Mod el XV4
Kit $99
Wired $1 69

For VHF,
Model XV2
Kit $79
Wired $ 149
(Specify band)

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a mult i mode rig for each band? Can
be Iinked with receive converte rs tortransceive.
2 Walts output vhf, 1 Watt uhf.

Receiver
Output
144·148

2&-30
144-148

26-30
28-30

21-21.4
28-30
50-54
28-30

14 4-148
144-148
50-54
26-30

Antenna
Input Range

28 -32
50-52
50-54

144-146
145-141

144-144 .4
14 6-14S
144-148
220-222
2 20-22 4
2 22-226
2200224
222-224

Models to cove r every practical rl & if range to
listen to SSB, FM, AN, etc. NF "" 2 dB or less_

*
Hamtronics Breaks
the Price Barrier!

FEATURES:

e Very Low Noise: 0.7 dB VHF, 0.8 dB UH F
• High Gain: 18 to 28 dB, Depend ing on Freq.
• Wide Dynamic Range forOvenoad Resistance
• Latest Oual-gate GaAs FEr, SlableOverWide

Range 01 Conditions
• Rugged, Diode-protected Transistors
• Easy to Tune
• Operates on Standard 12 to '4 vee Supply
• Can be Tower Mounted

No Needto PaySBOto$125
for a GaAs FET Preamp.

• 1m
•

•....
,.

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

VHF & UHF LI NEAR AM PLI FIERS. Use with
above. Powe r levels from 10 to 45 Watts.
Several models, kits from $78.

LOOK AT THESE
ATTRACTIVE CURVES!

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

TypicB Sal9/; ty
of RecltiWlf5 BOO

H6/icIJ/ R8S011l1tOnl.

1. Largest selection of vhf end uhf kits
in the world.

2. Exceptionel quality and low prices due
to large volurne.

3. Fastde livery; mostkitsshippedsame day.

4. Complete, professional instruction
manuals.

5. Prompt factory service ava ilable and
free phone consultation.

6. In business 21 yeam.

7. Sell more f9peater modules than all
other mfrs. and have for years. Can give
quality features for much lower cost.

28-30
28-30

14 4-1 48
50-54
61.25

--

432~34

43 5·431
43 2'43 6
432-436
439.25

-

FM-5 PC Board Kil - ONLY $178
complete with controls, heatsrnk, etc .

10 Watts, 5 Channels, for 2M or 220 MHz.

UHF MODELS

Kit with Case $59
Less case $49
Wired $75

SCANNER CONVERTERS Copy 72 -78,1 35­
144,240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $88.

Cabinet Kit, complete
with speaker, knobs,
connecto rs, hardware.
Only $60_

OUf traditional preamps. proven in years of
service. Over 20,000 in use throughout the
world. Tuneable ever narrow range. Specify
exact Iraq. band needed. Gain 16-20 dB. NF =
2 dB ar Jess. VHF unilsavai lab le 27 10 300 MHz.
UHF units available 300 10 650 MHz.

• P30f(, VHF Kit less case
• P30W, VHF Wlre<!(Tested
• P432K, UHF Kit less case
• P432W, UHF WiredlTested

ECONOMY PREAMPS

Our lab has developed a new line of low-no ise
receiver preamps with helical resonator filters
built in.Thecombination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides inc reased sensitivity
while reducing intermod and cross-band inter­
ference in c rit ical applications. See selectivity
curves at right. Gai n "" approx.12 dB.

Model Tuning Range Price

HRA-144 143-150 MHz $49
HRA-220 213-233 MHz $49
HRA-432 420-450 MHz $59
HRA-( ) 150- 174MHz $69
HRA-( ) 450-470 MHz $79
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J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759
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July

PROPAGATION

EASTERN UNITED STATES TO :

.u~. .... " " .. , , , , .. " " " "ORa"m" o " " " .. , , .. " '" '" '" ""USf" OC'A " " .. " " "
, , ,

" " '"e A"AC . ..... " " .. , , , .. " " " " "
'NaCA ND " .. , , , .. " " " '" ". '"HA_ .. " " '"

, , , , ,
" " " ","D, O " " " " " " .. " .- " " "~.. " " '" " " " " " ". .- " .-

"'XICO " " .. , , , ,
" " " '" "..., U..,NOS , , '" , , , " " " tz, """' " f O "'CO " " .. , , ,

" " .- " '" '"
sou.... A'"'C A , , , ,

" " " " '" ". " "U, 5. S . R , .. , , , ,
" " " '" '" " "WfS f COAST ". '" "

, , , ,
" " " '" '"

CENTRAL UNITED STATES TO :
AC... .... .- " "

, , , , t .. "AAG..... HA " "
, , , , ,

" '" '" '" "Au<' " AUA " " .. " " "
, r r " " "

OAHU ZO'" " " .. , , , .. " " ". '" "'''C LOND " .. , , r , .. " " " ". "MAw.... " " '"
, , , , ,

" " " "IHOIA " " .. " " " " .. " " " "~.. " " " " " " " " ". " " "MOX,eo

" "
, , , , , r " " " ""',U",...S " " " " " " re ". .- " " """E " 'O ",eO " " "

, , ,
" " " " '" "kUftMA F R >t:~ , , , ,

" " " " " '" " "U. S.S, " .. , , , ,
" '" " '" " " .-

WESTERN UNITED STATES TO:
ACASXA

" " .. r , , , ,
" " " "A"C>HTIHA " '" " " r , ,

" " '" '" "..<JSfAOCI.. '" ". " " .. .. , , ,
" .- "<:AHA< Z"", " " .. , , , .. " " " '" "EHGCA~O " .. , , , ,

" .. " " " "HAWAU '" '" " " .. , , ,
" " " ".NOI O " " " .. " " " .. " " " "~.. '" '" " " ". " " " '" " " "M'xIOO " " .. , , , ,

" " " ". "...."..,.... ". " " " "." " '" " " " "I'U EUO " '00 '" " .. , , , ,
" " " ". "

SOU.... A' AICA , , , ,
" " " " " ". " "u . 5, S, A, " "

, , , ,
" '" " " " "U$TCOOSf '" '" "

, , , , , ". "

A:: Next higher frequency may also be useful.
B :: Difficult circuit this period.

First letter = night waves . Second = day waves.
G = Good, F:: Fair, p:: Poor. • :: Chance 01 s o la r flare s .
it = Chance ot aurora.
NOTE THAT NIGHT WAVE LEnER NOW COMES FIRST.

_SlN _~_ n..e wro nu
!6-~-7-"''-

r~2 3 '4 5
GIG FIG GIG GIG F/F FIG FIG

8 9 10 11 12 13 14I F/F I F/F FIG FIG FIG GIG GIG

15 16 17 18 19 120 21
GIG FIG P/F F/F GIG I GIG GIG

- ~, ._- - -- . . _ . 28-22 23 ,24 2526 'E
F/F PIP P/F F/F GIG GIG GIG

29 30 31
1- GIG GIG FIG

DEALER
01RECTORY

Culver Ci ty CA Ann Arbor MI
J....., EI""""""", 391& s.vw,..... Blvd. , CuI.er See w; lOT product.! li\;. Ten-T..,. II. L. Drake.
Ci ty C A 90230. 39(1.8003. Trod.< 463-1886 S~n o."Tron and many""''''. Op<'n Monda y th"",gh
Dlt1Co, 827-~732 (II""" NVI. Saturday, OSJO to 1730. Wll8VGR , WBllUXO,

""D80 K:O;, and W8RP b.hioo tho ""un'". hr_
Fontana CA <ho., lIadJo >uppJr. 327 E. Hoo••, A,.. " Ann

COmpl.... ,,- lCOM. DffiTron . Ten_TO<'. Arbor MI f1I100l , 66/1·8696.

Mira ge, Cubic. Lunar. ~" 4000 el""'roo'"
Livonia MIproduct> ro, hobbyisl. '",hoiolo". experi .

""""" -
A),,, CB rodin, londmobile. F""lona Complete phol" ....,I'oio oy;tem._ Amo'em radio.

Elo<t ronico, ~U Sierra Ave.. f on"'". " _""'...tellit., .nd rornf"J t.. ol'l'li<otlons!
9:l3J5 . 822-71 10. CO> ,." WD M IIO . •~",-"n Photo.oltoi<>•

21000 Sohool«oft R""d, Livonia "' 48150,

San Jo<le CA 523 · I!lSO.

Bay' . ,.".', r••,,,,"" omal<tJr ra dio >lo'e. :0.;".,
• -' omateur 'adi" -,- • "''''j''''. w, lIudson ~H
leo."", Kenwood, lCO\t, Aroe n. Yaesu , T",,- Lookl _hom. , SWI..>. ••• e.prtim,,·n'eM '
T"", Sant<c 6< many ffi<>Te, Sh.,", Rodi~. Inc., port>. .......... ""a,. an'""n"-.. 'owen , Call lor
1775... s Wi""""'• • BI' d .. Campbell C, quo'es, Pnl""ri ', ELECfROS ICS CES n:R,
9:1008.370-6665. 611..<>... 11 Rood IRn,,"'3A). Hudson NH 03051.

8113-5005,
:'IIew Ca-.tle DE

factnry Au' oorized 0..01..1 Yo.,.... . ICO M. T"", Albany, New Yorl<
T"" W K. Azdm. AEA, " ontronics. S"',b~'. ful l
line 0/ o='6/iO';" . 1'0 ....1... 'u In 0,,10"""'. One UPSTATE NEW YORK
mBe nff 1_95, Delo",o", Amol«,. S.pply. 11 " ,", wood. lCO M, T""-T",,. Belden. C...r.c,-oh.
M....lo.. ROOKI. Sew Co-'OIle BE 19720, 3211-7728, La"""" Hustler . ARBL. liy.Goln, MW, MFJ.

Mi'a#, . :-;. ...nd u'O'<! .. Iuipn.....". >e"'inR the

Boise 10 omo'eYl rommunil)' .- 1942, "'d;,..,"""';'

Bocky Moon' oin ore", new"" ham de.I",. C .1l n""" """". I"".. 1991 C.n"ol "' ''''''''''. Albany

RJ M Ii'" f",. ...~~ A. Azden, KDK, Tffi_T"". flul ·
:-''Y 1220S. t 56-0203 (one mi l. ",..., " f Northway

ter nut , Cu.shcfOlt. ood mo..1 RI M U...~""''''',
...i' 21',') .

t 204 O' . rlanod . J\ni,. ID eares. J-j]...j018.

Columb.... OU
P..,.,ton 10 Tbe biRI:"" .nd be>' hom >10'-" in the Mid",..,;

Ro•• WB7H Z h.. the lor l:"" _·1 0/ . m, " ' " feo'"dng " ffiw", od ' nd ",he. ' Iuoli'~' products
1l""r in ,he In'ermoun'oin Wes' . 0<1 tbe best w'ilh workinRdi'P!oys, W. 5<11 only ,he Wst, Au·
I'd"",. Call me 10. all l'OU' ham n...d>. R055 thorized Kffiwood 5<'f"iOO', l; ni, . ",,1 "'0' 0"" "
DinrihotinR. 18 So, , ttl<, P"",,,,, lD 83263. R. di.-., I"", . 128Cl Aida D , .. Reynold>ho rR (Co-
11.';2-1)11]0. Iwnbw) O H flOO8, !lGG-4267 .

Littk'ton MA
Da llas TX

The ,eli obi. hom >lore "''''ing sE, full line of
JCOM 6< K. n",uox! , Yo",.. liT... P ,,". Doi,.,o. IBM "''' kit> , .upplies. ""I'0n<lon "~
MY.' ",-""","" ies, Curti. 6< Troe keyen. Lo,,,,n. ucts, " idd'l re;lOlef kit5 10, pa~' TV. C.~TV.

Hustl... T.I~" lJy_C .in prod"'-'" Miralll" ..,.Ili'. "'~>bl·t.t" d,d''''';'' proj<ct kit5loW

amI".. M"m P" .. Alpha ~.. p.,>toct<,,.,, ""'"", More ' han 9000 parts in nock, ....-o iooo·
...RRL I< Kan" ",, '" 1f\51'uct!on aid> . I'':histler ducto,.,. ,~. di>ere\",. , 'i"",,. .,.,u,,,.,';..,
radar d.toctors. '"' Ii"" ., ro. littin~, "",I•. o.,dl<>. ou,omotive, cohi""". rompuler

TEL_COM Elecuuoic Communi""........ 67S p"'ipheroJ•. PI."", w,i '. lor ~'ou, f"", 6(l.pa R'
Co ...., ". {R" 119). !.ittl.,,,,, "' Ol t 6fl. eo,.lo~ : Sobct ElodroniC'. 131\50 Floyd Rd.•
4~6-3tOO I30tll. Sle, lot . Dalla . TX 752t 3, 783·t95O Ilormerly

I.E,).

DEALERS
Your company name ,,'" m..,....' ''ge
coo contain op '0 25 word. fo, a ,

little "' ' ISO yearly (prepaid), m

m P'" month (prepaid quarterly).
No mention of mail-"Order business
or area code permitted. Diredory text
and payment must reach us 60 days in
advance of publication. For l>J\ample,
advertising for th" October '84 is<;ue
must be in our hands by August ".
Mail to 73 Magazine, Peterborough
NH 03458. ATrN: Nancy Ciampa,
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