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Now you can move ouf 01
the crowded 144 and 440 MHz
bonds into the wide spectrum 01
1200 MHz: becau$8 !COM gives
you the opportunity fo explore
the spectrum from 1260 to 1300
MHz . . . 40 MHz ... with all the
features found on popular 2
meter and 440 MHz rigs plus
some;

Mlmort... Six memory
channels plus 2 'IFO's provide
storage of most used
frequencies in this wide ccoo.
Each memory allows memory of
frequency, offset d irection, offset
frequency, and tone encoder
frequency. Internal memov
backup available.

Iconnlng, SCan the
memories, scan all 40 MHz or
p-ogram a segment to be
scanned, All scanning has the
option of scanning for a busy or
open channel.

Duplex. Be able to work
diffSfent repeater onsets, with
ICOM's programmable offset sys
tem. os they become available.

3 Tuning Rates. Tuning
increments of 10 KHz, 20 KHz Of
1 MHz are available fOf rapid Of
slow tuning of the band.

RIT. RITon FM? ves. !..5 KHz
on e ither side CIt the transmit
frequency cuows vou 10 tune
signals caset from veers.

R.adout. Four d igit green
LED readout for easy visib ility day
or night,

The ICOM 1C- 120 g ives yOU
a ll of th is plus a very Quiet PU
c ircuit. with excellent siQnol fa
rcee ratio, high sensitivlty and a
stabilized po....t8f amplifier to
provide tun power (y,/er its
tempera ture and voltage
ranges, and the IC-120 is small,
only 2"H x Sh'W x 8"itD,

Compl"'your
......mwtth .... lc
RP1210~.r .

- PU rreooe-cv
selectiOn \ 198
channel, 0 KHz
steps, DIP switch)
- High stability PlL
(Q.5PPM/-3O" to
' 6lYC) - Repeater
access via CTCSS
- DTM ccotror
functions
- Seleclabie hang
time _ Hrer.

K:OO Amefica,1rc.. 21 12-1161hAve N[ De/Ie-.\.Ie, WA 96004 (206)454-a155 / 3331TONe'f'NClCd Drive,5UfeoJ07, 00I1as.1X 75234 (214 )620·27&0
All~~ .. OIl!' opproo;"'CI'" and~ 10 d'o~ ""Ihcr..lt~ 01 ctlIi9Jroo' ,. All KXlM rodIos lI9"lICIOI ilt).' IO'-"Cft'd fCC~ ImjMg -IP-fIO'Ao~
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NEWI
FT·980

CALL FOR
LOW PRICES

ON
HAND.HELDS

and all
YAESU/YEMS
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FT·208R

YAN NUYS, CA 91401
6265 Sepulveda Blvd .. (213) 988·2212

San O,ego F",y .1 V,ctory Blvd

NEWI ~
MIL.SPEC 1030~6/gns/jDne.

Generl ' coverage , lQ1o;Hz-30MHz.
Power output: 150W PEP.
Built-In . AC/ OC, speaker,
RF clipping, Pre -IF adjustable
noise blanker. Synthesized
passband luning. IF notch filter.

Ask lor details, Seven digit reeooct. Much more.

8 ·108 REG. $179.95

SALE $159.95
8 ·235 REG. $89.95
SA1.E $79.95

W·51
SALE $799

W·36
CALL FOR PRICE

LM.470D
CAI.L FOR PRICE

BURLINGAME. CA 94010
999 Howard Ave.• (415) 342-5757
5 m',,"s soutll on 101 Irom S F. A,rporl

YR·2500/
YR·3500

SAVEl

SAN DIEGO, CA 92123
5375 KearnyVtll a Road (6191 560-4900

H",y 163 & Cla"emonl Mesa Blvd

PAK:ES ARE FOB CAliF.
HCEPT FOR CERl...IN

COMBINATIONS
PLeAse l'lOlJIRE

KLM
KY·34A

SALE S299

KY·34XA
SALE $459

B·3016 REG.$239.95
SALE $199.95

8·1016 REG. $219.95
SALE $249.95

pJ~~~800854-6046
9:30AM to 5:30PM PACIFIC TIME.

OVER· THE· COUNTER, 10AM to 5:30PM.
MONDAY THROUGH SATURDAY

CAt/FO RNIA CUSTO l,l fRS PLfASf P HONf OR VIS IT I.ISTfO STO RfS

ANAHEIM, CA 92801
2620 W La Palma,

(714) 761·3033 (213) 660-2040
Between D,sneY'ana & "'''''lI s Berr y Form

KENWOOD SPECIALS!!
SUBSTANTIAL

SAVINGS
TS·430S

Check our low prices and don't
forget Free Shipment UPS (Brown).

CHECK
LOW,LOW

PRICE

OAklAND, CA 94609
2811 Telegraph AV8.• (415) 451·5757

Hwy 2~ Downtown . LeU 2Ttll oft.ramp

tf illICOMI

LIMITED TIME ONLY

TS·930S w/Antenna Tuner
Plus 3 Free Bonus Items

1)-SP-930 SPKR. } Reg. $2029 Value
2)-MC-60A MIC. $1799
3)-YK-88C-1 FILTER. A $230.00 SAVING

Free Shipment UPS (Brown).

IC·740 w/FREE
EX·238 Power Supply

Plus

ALL ETD ALPHA
SPECIAL

SALE PRICES
Example: 76PA

$1699.95
---=~~~
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• Learn the truth about your
your antenna.

• Find its resonant Frequency.
• Adjust it to your operat

ing frequency quickly and
easily.

It there is one place in your station where
you cannot risk uncertain results it is in
your antenna

..

INFO
Manuscripts

Conlrtb\JtlOll S in the torm o t manu
SCrtpl$ wtth drawings andlo. photo
graphs are welcome and wtl l be con
, tdered for possible pub licat,on , We
can aSSume no .esPOfls,bi lity for loss
or damag.e to ally mate.i.,. Please
enclose .. stamped, selt·.dd.es sed
ell...,kWe wtth each submission. P..y.
ment tor l~ use 01 .ny unsollC,ted
mater,. ' . ,11 be made uPOn .ccep.
' ..oce. All COIllflb\Jhons SIlOuId De d~
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Advertising Offices:
Elm St.eel
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PIlone: 603·924·71ae

Circulation Offices:
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Pete.bo 'OI.Igh NH 03458
Phone: 6CJ3.924·9411

Subscription Rates

Elsewhere:

Subscription
problem or
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Please tnc lude all address label
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renew or change
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73: Arn.. /eu, R..dlO 's 7echmc.r Joum..'
(ISSN 01<l.5-OfK)Xj is publi shed monthty
by W ..yne Gmeo. Inc.. 110 PIne Streel.
Pe1erbJrougll NH 030t58, SecofId class
postage paid at Pe1ert>orough NH~
and at add'tional mall"'ll otllOeS- EnIO'e
conlenlS copy'ight t9a3, W.yne
Green, Inc. All tigI>Is <es4If\Ied No IWl 01
ttloS polfllicatoon may be repoMl!ed Of

OII• • tse~ . '1!IOuI wnnen
petrI'l<SSOOtI Irom me pubhIw. Mocro
...... Ed,hon-Un.-s<ly Mcroh..... Ann
Arbor loll 48 106. Post'""-'ller Send ad
diresI c;l'Iange!Ilo 13. $utleCnptoon Se<.
,,'ces. PO 8 0x 931 , F. ' m....gd.. ,e
NY !t737.

III the Un,ted St..iee ..od I'ossessoons;
One Year 112 tu uesl 5.25.00
T*O veers (2-4 t5SUe'S1 S38.00
Tl'ltee Ye... s 136 lu uesf~.OO

W"l'" to 13. Subsc.iption oepaf1n-.l,
PO 80. 931 . F... m'ngd.. le N Y 11737
For r--.....ls and cl>anges o t add.ess.
lnetude tl>01 a<»reu l.beI f,om you<
most ,eceot issue Of 13 For g'lt $W
scnptoons, inelude your name and ad
dress .s wetl as those 0 1 g,lt .eci
p;ents

C. nad...rKl M",..co _ S27.97It ye...
o ll ly, US, funds , Fo.e,g ll sw tace
m..,t_ $44.9711 year onty. U.S. turKls
drawn on U.S . b.. n ~ , Fo,ei.. n ....
ma,l - please illquire

""I
t: I

/

AL·432FD

AL-460F II

'"

I

Al-144GF

.' .,
• 'UGF

- --
"
""
"
"'"

i VISA I-

Why work in the dark? Your SWA meter
or your resistance noise bridge tells only
half the story , Get the instrument that
really works, the Palomar Engineers A·X
Noise Bridge , Use it 10 check your
antennas from 1 10 100 MHz , And use it
III your shack to adjust resonant frequen
ces of both series and parallel tuned cs
CUlts . WoO<.s better than a d ip meter and
costs a lot less

The pr ice is S59.95 in the U.S. and
Canada. Add $3.00 shi pping /handling.
California residents add sales tax.

The Palomar Engineers A-X Noise Bridge
tells you it your antenna is resonant Of

not and , if it is not. whether it is too long
Of too short, AU n us in one measurement
reading And it woocs lUst as well WIth
ham-band-only receivers as with general
COllerage eQlupment because it gives
perfect nul readlflgs ellen when the
antenna is not resonant . It gives
resete-ce and reactance readings on
drpoles , Illllerted veee . QUads, beams,
mulilband trap ocoee and verncess . No
stereo is complete without this up-to
dale instrument.

Palomar
Engineers
Bo)( 455, Escondido , CA 92025

Phone: (6 19) 747-3343

Send lor FREE catalog describing the
R·X Noise Bridge and our comptefe
llne of SWR Meters, Preamplifiers,
Torolds, Balun" Tuners, VlF Conver·
ters, Loop Anlenna, and Keyers_

4 73 Magazine. J u ly , 1983
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FOR A TRADE-IN QUOTE
We Trade

on New or Used Equipment
(Check for prices on available used equipment)

In Missouri Call 1'314-993-6060
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THE DAYTON DAZE

Two of the manu facturers ex
hibit ing at Dayton were in a
heated argum ent as I passed by,
with one holding that the Ham
ventton o ff ic ials were lying
through their teeth about the at
tendance ... that there certainly
were no more than 27,000 hams
there instead of the 30,000 oru
cia l count at that t ime. Well, dur
ing the rainy early Saturday
morning, I'll tell you this: You
could hardly move from one
place to another.

Once the sun came out, the
hordes poured into the flea-mar
ket area and eased the pres
sures a tad. It was st ill c rowded
inside, but et least you cou ld
move arou nd.

After trying to communicate
with a packed roomful of people
last year , fighting the thunder
ous noises from the two adja
cent meeting rooms and what
seemed like 100· heat and hu
midity, I wasn't even going to try
this year. But the Hamvention
people suggested I give it anoth
er try in a more isolated room . . .
and at a more isolated time. So I
got up there on the podium Fri·
day afternoon, before many of
the brethren had yet arrived for
the hamfest, and did my stint. It
was better, but still marginal.
Next year, I'm told that there will
be some new meeting rooms
where we'll have quiet.

Since many of those present
indicated that they preferred a
stiff code test as part of our
amateur entry fee-never mind
what the lack of growth has
done to our country, with the
loss of one consumer etectron
ics industry after another, a loss
getting up into the dozens of
billions of dollars a year ...
and never mind what this is do
ing to us in the way of military
weakness (it's better to lose the
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country than acknow ledge the
changes in technology and cope
with tnerm-c-keeornc that in
mind, I came out strongly in
favor of Morse code and was
met with great enthusiasm.

Fine ... let's by all means go
with what everyone wants, no
matter how destructive it is.
Let' s make it so that we put our
licenses where our mouths are
... if code really is important,
then let's make sure t hat each
and every ham has to requalify
every year and prove the ability
to copy.

None of this silly f ive words
per minute. That isn 't code!
That's baloney. The ability to
copy code starts at 13 per, so
that should again be made the
irreducible min imum . That
should be the starting speed.
But then, remembering that we
are now agreeing that code is of
high importance, can we bon
estly support anything o ther
than a new " incent ive licensing"
plan which will move us on up to
at least 35 words per minute?
Any ham really worthy of being a
ham should be able to get to
that speed in a few weeks . . . so
let's set that as the ticket for
ho ld ing your license.

Many of those present were
nodding eagerly in total agree
ment , licking their chops at the
thought of being able to knock
90% or more of the hams out of
the hobby and back into CB
where they belong. When I sug
gested 50 wpm for everyone,
they were wildly enthusiastic .
That could easily knockout 98%
and QRM would be a thing of the
past. Good grief, we might even
have enough room so that we
could go back to spa rk!

A couple of spoilsport wom
en, obviously too lazy to really
care about being hams, got mad
over this and stormed out of the

ro om. They probably never
learned the code anyway .. .
being licensed by a good friend
who overlooked that litt le re
quirement.

The talk was fun.
In looking around the ex·

hibits, I not iced that good old
Bash was there, but everyone
was giving this booth a wide
berth. There were even some
chaps talking about a "trash
Bash" move to stop this prosti
tuting of the ham ticket. And not
a few hams came to me won
dering what all the fuss about
no-code was when with the new
Bash code tapes one could pass
the codetest wi thout even being
able to copy the code. I had a
good friend who got his Extra
ticket that way . He had only
slight ability to copy code ...
and virtually no theory under
standing. He just wanted to see
if one could Bash one's way to
success without knowing a
damned thing and was greatly
surprised when he walked out
wi th a lovely one-letter call
suffix.

The development of ever
smaller Morse-code readers has
brought us to the t iny hand-held
decoder. With that, anyone can
copy code at almos t any
speed ... ce rtainly up to around
100 words per minute. If we can
take that in with us for the
license exam, that should solve
the whole code problem ...
right? Oh, I can hear the purists
bitching .. . "Yes, but what if the
battery burns out?" We heard
the same complaint when kids
started using hand calculators
instead of learning their multi
plication tables. The answer to
that is so simple: solar power.

They have inexpensive so lar
power cells which can run the
decoder just from the glare of a
Morse-code fanatic's eye. So
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• Noise blanker built-in.

• Large front mounted speaker.

• Tone control.
• RF step attenuator. [0-10-20-30 dB .)

Four step attenuator. plus antenna fuse.

• AGC switch. (S low-Fas t .)

• "5" meter, with SINPO "5" scale .
.100/120/220/240 VAC, or 13.8 VD C

operation (with opt. DCK-l cable kit].

Other features.

• RECORD output Jack.
• Audible "beeper" (through speaker].
• Cart-ytng handle.
• Headphone tack.
• External speaker jack.

Optional accessories:
• VC-1O 118-174 MHz converter.
• HS-4. H5 -5 . HS-6. HS-7 headphones.
• DCK-I DC cable kit.
• YG-455C SOO-Hz CW filter.
• HC-1O World digital quartz clock.
• AL-2 Surge Shunt
VC-lO suqject to FCC approval

More information on the R-2000 is
available from all authorized dealers of
Trio -Ke n wood Communications
1111 West Walnut Street
Compton. Callforma 90220.

,.. peceseuer in amareur radio
KENWOOD

• Ten memories store frequency, band,
and mode data.
Complete Information on freque ncy. band.
and mode is stored in memory. assuring
maximum case of o perauon. Each mem
ory may be tuned as a YFO. O riginal
memory frequency may be recalled.
AUTO. M switch for automatic storage of
current o pe ra ting data. or. when off. setec
nve storage of data us ing M. IN swltr-h.

• Lithium battery memory back-up.
[Est. 5 yr. life.)

• Programmable memory scan.
Scans all memories. or may be pro
grammed to scan specific memories.
HOLD switch tntcrruprs scanning. Fre
quency. band. and mode are automatically
selected In accordance with the memory
channel being scanned. The scanning
time Is approximately 2 seconds
per channel.

• Programmable band scan.
Scans automatically within the pro
grammed bandwid th. Memory channels 9
and 0 establish upper and lower scan
limits. HOLD switch Interrupts scanning.
Frequency may be adjusted. using the
tuning control. during scan HOLD.

• Fluorescent tube digital display
(100-Hz resolution) .
Buill-in 7 digit fluorescent tube d igital
display Indicates frequency or lime. plus
memory channel number. DIM switch pro
vtded. The display may be switched to
Ind ica te CLOCK-2, FREQUENCY, CLOCK-I .
and timer ON or OFf<" by the front panel
FUNCTION SWitch.

• Dual 24-hour quartz clocks. with timer.

• Three built-in IF filters with NARROW/
WIDE selector switch. [CW filter opt.)
6"kHz wide or 2.7-kHz narrow on AM.
2.7·kHz automatic on SSB. 2.7-kHz Wide

R-2000 FEATURES:

The R-2000 is an innovative all-mode
5SB. CW , AM. FM receiver that covers
150 kHz -3D MHz, with an optional VC-lO
VHF converter unit to provide coverage
of the 118-174 MHz frequency range . New
microprocessor controlled operating
features and an "UP " con ve r s ion PLL cir
cuit assure maximum fleldbUlty and ease
of operation to enhance the excitem en t
of listening to stations around the world.

SSB, CW, AM, FM, digital VFO's, 10 memories, band
and memory scan, optional 118-174 MHz coverage ...

-2000

• Covers 150 kHz-30 MHz in 30 bands.
Uses Innovatlve UP-conversion digitally
co n trolled PLL circuli. UP/DOWN band
switches U"MHz st ep). VFO's continuously
tuneable across the band a nd from band
to band .

• Optional 118-174 MHz co v e rage.
Through use ofmnovattve mtcroprccessor
technology. frequency. band. and mode
data of stattons in the 118-174 MHz range
may be tuned. d isplayed (full frequency.
te.• 146.000.OJ . stored in memory.
recalled. and scanned. using the R-2000
fro n t panel controls and frequency dis
play, allowing maximum convenience and
ease of operation.

The optional VC-1O VHF converter unit
may be easily Installed on the rear panel
of the R·2000.

• All mode : USB. LSB. CW, AM. FM.
Provides expanded fle xlbility in receiving
va rtcus signal types. Front panel mode
selector keys. with LED indicators.

• Digital VFO's for best stability.
50-Hz step. swltchable to 500-Hz or 5·kJlz.
F. LOCK switch provided.

SpcC(f(C<l ti(l()S a n d prie"" are 5ubj ..ct to d lang{' wUhou t ,,,, ' ice (l r obhqalion,



aSL OF THE MONTH
ThiS eye-<:alching card from Lsrc Sanlos HK3EOJ in Bogola. Co lombia, aesll YOUl shined

Ihe compel il ion 10 win IhiS monlh 'S aSL card contest. This color/ul card le",l ures a
modern istic shack resembling Miss ion Conlrol. a moti f which is reinlorce<:! by lhe larlle
diSh in Ihe background and a lluad anlenn", which lilerally sparkles. Furth..- back. Ihe
Sl ars Slime over a haloed sun MIll ing into the Andes mounlalns-a !Kene wl'ltCII would
be beaul ilu l from any shack.

It you would li ke to enlet' 77a OSL 01 the Montl'l Conl asl. enclose yOU ' ca.d ,n an
envelope .nd send It to 73. Pine Sl<eel. p.,lertx>rough "' .... 034511. Att n; OSL oll1\8 Mooth.
Ent ries Wil hout . n envelope or book clloice will nol be conside<ed

let's stop worrying about the
code, okay? It has turned out
that kid s do just fine without
memorizing the multiplication
tables. Those calculators don't
wear aut much .. .a no solar
power keeps 'em charged.

Speaking 01 the code, for
those who think the code can be
fun, AEA has a new gadget
which will drive you crazy. They
showed the fi rst version 0 1 it last
year at Dayton and th is li ttle
bugger simulates a CW contact
with you. Now they've updated it
and you' re in there fighting wit h
a bunch of other sta tions tryin g
to work some ra re DX... all
done by computer. I see this as a
great gadget lor hamfests to
use for simulated OX contests.
Hotsho t OX cps can sit down at
a DX simulator and see wha t
kind of a sco re they can make in
ten to twenty minutes of coer
ating. That shou ld be a ball.

Wit h more and more of the
CW cps using keyboards and
code copiers, unless we st ress
the fun of the code, we may f ind
that few, il any, hams are actuat
Iy able to copy the code any
more. Almost all of the high
speed CW you hear on t he
bands these days is computer
ge ne rated and -coorec. Th e
Novice bands st ill have a few
peopl e hanging around chirping
out ha lf-hour COs, hoping t hat
no one will answer.

OTHER DAYTONIA

Out in the outer fringes of ex
hibitorS,1 was surprised to find a
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booth run by the CIA. It seems
they are pepping up their corn
munications facilities and are in
need of technic ians. I've got
some pretty good fr iend s who
went into this kind of work and
they've certainly had interesting
lives as a result. If you're the
kind of person who likes to trav
el and see unusual places, this
might be worth checking out.

Icom was wo wing 'em with
their 12QO.-MHz repeat er. II's set
up for FM use, but I' ll bet if they
modify it a bit so that it will han
d le telev ision, they' ll have a
bunch of customers. Ham televi
sion reall y should be up on 1200
MHz and not crammed onto one
channel on 420 MHz.

And bot h Ke nwood and
Yaesu had new rigs which were
sncwstoccers. You'll be seeing
reviews 0 1 'em here as soon as
we can get our mitt s on the rigs
to check them out. Ten-Tee had
a nice litt le 2m HT which I sus
pect is going to be very popular.
We've been promised one o f
those soon, too .

The Hamvent ion is always a
seething mass of hams going
around the exhibits and then
scouring the enormous flea mar
ket lor bargains. If the show
gets any bigger, I don 't know
where they could put it . The poor
old Hara Arena in Dayton is just
p la in overwhelmed. Cars f ill
almost every neighboring f ield
and the huge lots at the arena
and line the stree ts for almost a
mile around. The people in the
neighborhood are uptight over

the cars, but when about 30,000
hams descend on one place , it
takes a lot of parking to han
d le 'em.

There was some sort o f has
sle over the flea market not be
ing opened on Friday and a good
deal of flak went up over that.
And just to make the situation
worse, the opening on Saturday
was accompan ied by a deluge.
It cleared off in the afternoon
just line, but there were an awful
lot of very unhappy f leas for a
wh i le.

Ohio has a new law aimed at
gett ing tax payme nts on sales
by nee-market exhibit ors . Th is is
mainly for the few professional
ttea-market sale speople who
make a living at it and have been
thus avoiding paying the sti ff
Ohio sales tax. The Hamvent ion
crew shelled out S5 each for the
tree-mereet exhibitors to keep
the authorities o ft their backs. I
think they remembered the prob
lems at Rochester, where the
police came in and vi rtually
closed down the f lea market ...
and the regular exhibitors, too.
That disaster almost ruined the
Rochester Hamfest, which has
been struggling to get back to
st rength ever since then.

For a show o f its size, the
Hamvention went very smooth
Iy. It's th ree days long and it
takes you that much time to
really see just the inside ex
hibit s, much less cover the f lea
market . . . which had about 600
exhibitors this year , I under
stand. Nine in the morning until
eight at night is a grueling job
for t he poor exhibi tors, but
perhaps it's worth it so that
everyone has more of a chance
to see everything. II's only once
a year.

REAL HAMS

One thing the ma il about the
proposed code changes has
made crystal c lear is that there
sti ll are a sub stant ia l number of
Real Hams around, despite the
decimation o f our ranks by what
the communists ca lled "incen
tive licensing."

For instance, the Rea l Ham
does not use sideband ... that's
for wimps. The Rea l Ham sticks
to the Real Ham ccmmumca
trona mode: CWo Oh, the Real
Ham gets on two meters , too,
but no Real Ham signs his call
more than once every half hour
or so. After all , the Real Ham
only talks to damned good
friends .. . other Real Hams . __
and everyone knows who 's who
by the voices, so who needs an

10? The more e tten you sign
your ca ll , the more of a wimp
you are . And no one but a leap.
ing faggot would prissily de
mand that the breaker identify
himself.

Real Hams, when they devel
op Parkinson 's Disease, which a
growing number of them have,
and can no longer make that old
straigh t key talk, do go on
phone ... but you can be damned
sure they go on AM, not wimpy
sideband with the ducks and
other fruits.

Real Hams have a key in one
hand and a six pack of cool 807s
by the other. They eat pretzels
while hamming and steak and
potatoes for dinner. Pringles?
You 've got to be kidding ! You
ought to have your keying hand
mashed in the door for even
t h ink ing such an obscene
thought.

DANGEROUS DXING

Alas, I didn't see any mention
of amateur rad io in the news
reports of the ill-fated Spratly
DXped itlon. You've pr oba bly
read about it. It had to do wit h a
grou p of German DXers heading
to Spratly on a catamaran. They
unfortunately managed to lind
the islands and were shot out of
the water by the Vietnamese,
who killed one of the DXpedi
uone rs. The other five drifted for
nine days in a dinghy, with one
dying of dehydration before the
rest were picked up.

As I recall , the last bunch o f
DXers who tried to get Spratly
off the endangered OX list got
shot at , but not wi th quite such
disast rous result s. You'd th ink
that OXers would take a look at
history before going to Spratly.

The fi rst ham to put Spratly on
the air , back in the 60s, the chap
who invented the 1S call (much
to the annoyance of the ITU),
f igured out how to get all the
contacts he wanted from there
without all that danger. As far as
I know, he did his ent ire Spratly
exercise from up in cen tral
Thailand, the same place he
used to make his Burma and
cambodia exercises, I suspect. I
have the cards from those oper
ations and they are acceptable
for oxec.

DXpedit ioning used to be a lot
easier . . . and more fun .. . when
the ARRL didn 't put hams in
danger of their lives. No one
reall y gave a damn whether the
DXpedition was exactly precise
ly where it claimed to be or not.

Continued on page 124



CLEANL_NESS~c.iI
a unique CORSAIR virtue
Cleanliness in the TEN-TEe CORSAIR mea ns unusual spectral purity of both
received and transmitted signals.

In Receive mode , even with the d . preamp in operation, the 3rd order
intercept (at 20 kHz tone spacing) is +5 dBm. With the preamplifier off, the 3rd
order intercept rises to a superlative +18 dBm and remains constant even at 3
to 6 kHz away from the pass-band.

In Transmit mode , if you look at the output of the CORSAIR on a spec
trum analyzer, you note an almost complete absence of phase noise-a phe
nomenon which plagues most PLL transceivers. At 20 kHz from the carrier, the
generated phase noise in the CORSAIR is a spectacular - 148 dBc/Hz. and at
1 kHz it is - 132 dBelHz."

This breakthrough in circuit design , using proven crystal mixed oscillators
with the latest USA solid state technology, is setting new standards of cleanli
ness and purity of signals. All of which means enhanced reception with less
fatigue, lower noise floor, no overloading and more DX worked. And your sig
nal will be a bit easier to read under adverse conditions. Compare.

Other virtues of the CORSAIR include:
• All solid state. broadband design . All 9 hf bands • Triple conversion re
ceiver with 0.25 IJ.V sensitivity on all bands and better than 90 dB dynamic
range . Variable bandwidth plus Passband tuning . Dual range, Triple mode.
Offset tuning . Variable Notch filter . Built-in Speech Processor . Built-in
Noise Blanker . 200 W input, 100% duty cycle . Dual-speed QSK (full or
semi) • Many operating conveniences including headphone attenuator, cw sig
nal spotter, 5-function meter, WWV reception, adjustable ALC threshold
lighted status indicators , selectable AGC, adjustable pitch and volume of side
tone, complete interfacing. • Full accessory line including remote VFO, keyers.
microphones, power supplies, antenna tuners, ssb and cw filters . • Reliable
American manufacture and service, fully warranted.

See CORSAIR at your TEN-TEC dealer, or write for full details .
TEN·TEe, Inc., Sevierville, TN 37862

"Specifications measured by independent laboratory
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MFJ RT I ASCII I CW
COMPUTER INTERFACE
Lets you send and receive computerized RTTY I ASCII I CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari , T1-99, Commodore 64 or most other personal computers.
Uses Kantronics software and most other RTTYICW software.

1m
MFJ RTTY CW

COMPUTER INTERFACE.... .. .-. lIn , .... ....... 1liI000M ___

~ ~... ow

• •.... ,... .... · IIiM1T

• • • • ... ow
"'OD£L M'J ·121'... - .... IFt .... II£V "

.~fl'"

• Copies on both mark and space tones.
• Plugs b e tween rig and VIC-20, Apple,

TRS·80C, Atari, TI-99, Commodore
64 and most other personal computers.

• Uses K antronics software and most
other R TT Y/CW software.

$ 95
MFJ-1224

AFSK tones and Rny/ ASCII/CW recepuee.
Aluminum cabinet. Brushed aluminum front panel.

8xl Y.x6 inches. Uses 12-15 VDCor 110 VACwith cp
tinnal adapter. MFJ-1312. $9.95.

RTTYIASCII I CW Receive Only
SWL Computer Imerfece

~$ 69 95
MF.I·l22$

Use your personal computer to receivecommercial,
military and amateur RTTY/ ASCII/CW trall ic.

The MFJ-l225 automatically copies all shifts (850,
4Zl, 170 Hz shift and all others) arc all speeds.

It plugs between your receiver and VIC-2D, Apple.
TRS-8OC, Atari , TI-99, Commodore 64 and most other
personal computers.

It uses Kantrooics software wtlict\leaturIK CW re
ce ive 5-99 WPM , RTTY receive 60,67,75.100 WPM ,
and ASC II receive 110, :nJ baud. plus more.

An automatic noise limiter helps suppress staue
crashes lor better copy. while a Simple 2 LED tuning
indicator system makes tuning fast, easy and positive .

In addition to the Kantronics compatible socket, a
general purpose socket provides Rny out, RTTY in
verted out. CW out, CW inverted cut. ground and
+ 5VOC for interlacing to nearly any personal
computer with most appropriate software,

Audio ln.speaker out lacks . 4'l1xlVlx4V. in. 12-15
VDC or 110 VAC with adapter. MFJ' 1312, $9,95.

TO OROEII 011 FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647 -1800. Call
601-323-5869 in Mississippi and out- ~
side continenta l U.S.A. Telex 53-4~ . ~

MFJ ,.
MFJ ENTE RPRISES, INC.

Box "94. Mlllillippi State, MS 39762
'--- - -------'

c astes for tener copy.
A Normal/Reverse switch elimlnales retuning

whi le slepping tnru various RTTY speeds and shifts .
The demodulalor will even maintain copy on a

slightly drifting signal.
A + 250 VDC loop output is available 10 drive your

RTTYmachine. Has convenient speaker output jack.
Phase conllnuous AFSK transmitter tones are

cenerateo by a clean, stable Exar 2200 function gen
erator. Standard space tones 01 2125 Hz and mark
tones 01 2295 and 2975 Hz are generated. A set of
microphone lines is prOVided for AFSK out, AFSK
grOUnd. PTI oul and PTT ground .

FSK keying isprovided for transceivers with FSK .
High ytlltage grid block and direct outputs are

provided lor CW keying 01your jransmrtter. A ew
transmit LED provides visual indica tion 01 CW trans
missioo. There is also an external hand key or
electronic keyer input }aCk.

In addition to the xantrcecs compatible socket, an
exclusive genera l purpose socket allows interfacing to
nearly any personal computer with most appropriate
sctreare. The tol lowing TTL compatible nres are
available: RTTY demoo oul . CW oencc oul, CW·lD
input. +5 VDC. ground. All signal linesare buffered
and can be inverted using an internal DIP switch.

For eumple, you can use Gallo software with
Apple computers, or RAK soltware with VIC·2O's,
Some computers with some soltware may require
some external components.

DC voltages are IC regulated to provide stable

ORDE RANY PRODUCT FROM MFJ AND TRYIT-NO
OBLIGATION. IF NOT DELIG HTE D, RETURN WITH
IN 3D DAYS FORPROMPT REFU ND(LESSSHIPPING).
• One year uncondiliol'llli guarantee . Made in USA.
• Md $4.00 each shipping/handling . Call orwrltt
lor Int cata log, mr 100 products.

This new MFJ·1224 RTTV/ASClI/CW Compute,
Interfue lets you use your persona! computer as a
computerized tun featured RTTY/ASC1 I/CW station
lor sending and receiving .

11 plugs between your rig and yoor VIC·lO. Apple,
lRS-SOC, Alari, 11,99, comcoocre 64. and most
other personal computers .

It usesthe K.nlronlCI software wblch features split
screen display, 1024 character type ahead buffer, 10
message ports (255characters each), status display,
CW·ID from keyboard , Centronic type printer
compati bili ty. CW send/receive 5099 WPM , RTTY
send/ receive 50, 67, 75, 100 WPM , ASC II send/
receive 11 0, :nJ baud plus more.

You can also use Il'HlSt ather Rnylew softwlre
with nearly any personal computer.

A 2 LEO tuning Indicator system makes tuning
fast, easy and positive. You can distinguish between
RTTY/ CW withOUt even hearing it.

Once tuned In, the interface allows you to copy any
shift (170, 4Zl , 850 Hz and all shifts between and be
yonc:l) and any speed (5 to 100 WPM on Rny/ CW
and up to:nJ baud on ASC II).

Copies on both mark and space, not mark only or
Space only. II either the mark or space is lost the
MFJ-1224 maintains ropy on the remaining tone .
Thisgreatly Improvescopy under adverse conditions.

A sharp I poleac1lve Iltler lor 170 Hz shill and CW
allows good copy under crOWded , lading and weak
signal conditions, Uses FET input op-amps.

An automallc noise limiter helps suppress static
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the antenna specialists co.

.. _..~~////
• membe, of Th<t Allen Group Inc.
12.t35 Euclid Avenue, Cleveland. oree 44106
E;o: porl 55 Main St.. Freeport. NY. 11520
Canada: A. C. Simmonds & Sons. ltd

we design sol~tions.

• DURA·FLEX neoprene elaltomer
sign ificanlly advances antenna shock
absorption techno logy.

• Eliminate. RF nol.. in duplex rad io
systems from metar-to-rnetat contac t in
conventional steel springs.

• Or••tlcall)' eute whip ..Ibration which can
damage or break antennas with steel
springs o n h igh-vibration vehicles.

• Solid bra.s adaplorl m olded into neoprene;
braid totally isolated through center cavity.

• FIeld-proven against heat , cold, humid ity
and abrasion extremes.

• Models l or rool. trunk or mag netic
mounting. 2 mete r, 220 MHz or UHF.

-FLEX'·
unts silence
rated RF noise.

OUR
shockm
•spnng-gen

•

Husfle(s new 6-BTV Six
bond trap vertical fixed
stcton c nteroo otters
0 1 band operation
with urvnatched con
verserce. The 6-BTV
offers 10 , 15, 20, 30,
40. and 75/80 meter
coverage with ex·
ceaent bandwidth
and low VSWR. Its
durab le heavy
gauge alumlrum
construct ion with
fiberglass tree
forms a nd stain
less steel hard
ware ensures
long reliobity.

Ttwty
meter kits
(30-MTK)
for 4-BTV
and 5-BTY
are also
available.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

$15DTMF DECODER

LJ M2RC . nd o ..... kll InCIUde-l molded c.....peeke' .
Inpul u bi• . • • .55 plu. $1 .50 .hlpping ,

Fo' 'n lo, m. lion .nd 10 o<der _II"

LJM 2RK d. coder kll Incl ude. a ll c o mponenl. "lay . • nd
P.C. Boa .d, • . . $15 plu. $1.50 I hlpplng.

AClual see 3"x3'" . Shown Assemb led

Th. LJ M2RK dKOde-r kit conoe, ' . " .... . , . ul.., 11'110'
. peci , ! ' K .I• •• 0 ' conl. ol. Wilen . uU'- l el ec ted tlm.
lone c om bln 'lIon i' .ecel.ed . tile output p.o.ld. , •••,."
co nl..., 10' . c llu li n<;l Ipu ke.. o. olhe, du!cu ,

INPUT ' Audio I. om I•• nle .... e•. ,e. nn. ,. etc .
OUT PUT: SPST (N.D.) ,et. ~ .

FEATURES: 5 11'1<;11. 0 ' du.llonel .diu.,.bl. .... . ' th.16
d i<;l il Toucll T..... . . ng e • Ad ju.t.bl. , . ,pon.. 11 m• •
Rel.~ OUlpul • M. nu . 1O' .uto ' u . 1 • Si ngle Ion. O N
I. tch lng ...,h d lrt".nl .ingle tone , e..1Of f . Op...,"
on 12VDC • Inl.,Iaclng 0 1mullipl . b""d. 101' mulll_digll
uquetI lI" ",11..110 1'1 . nd . e eel

APP\.ICAnONS: C..I....p .~.Iem. Repe. te<o<com..... .
eIal conlfO" • Etc• • miled only 10 you, imag,n. hon •

$15

THE METHENT CO RPO RATIO N
L__ un".. 0''''. MedII IN 47250 ....~

MODEL M2

HIGH CURRENT
SHUNT

MODEL P1

X10 HIGH
VOLTAGE PROBE

• Measures up 10 10,000
volts

• 90 Megohms in probe
works with 10 Megohm
mete rs to d ivide voltage by
'e.

• 1% accuracy
• safe operation with insu

la ling probe of high impact
plast iC

MEASURE MORE
WITH YOUR DMM

• Measures to 400 amps Intermittent ly.
50 amps continuously.

• Mangan in alloy lor stable 1% accu racy
• Measures AC and DC currents
• Direct reading .001 ohm shUi'll each

millivolt read by DMM is one ampere
• Meter p robes plug Into racxe in the

shunt
• Shunt attaches to binding posts and to

car batte ry terminals "" _

ORDER FROM

SCIENTIFIC INSTRUMENTS
3379A Papermill Road

Huntingdon Valley, PA 19006
ADD $2 FOR SHIPPING AND HANDLING

$14. 50 .../

'"

$12.50

~. ~,........ c._....

Don1 miss our 30 meter excitement.

HUSTLER -
sna THE STANDARD OF PERFORMANCE.

(jfjl~~R)
3275 North "8" Avenue

Kissimmee. Floficla 32741
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You Can Build
This Code Trainer

More than a mere code-practice oscillator, this CPU-controlled
trainer features burned-in practice groups.

Flick a switch and you have a keyer.

"'•

'"""

<EYEA
OUTPUT

Persona l com puters ar e
fa r better. However, the ir
cost is a pro blem. es pecia lly

right speeds to practice at.
They are e ithe r too fa st o r
too slow.
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trating expe rience. It' s diff i
cu lt to concentrate when
you have to keep sto pping
and rew ind ing to the begin
ni ng of a particul ar practi ce
group. Also . tapes a nd rec 
o rds never seem to have the

""..
• •,, ..
~

•

The uni t can be built in
one evening. This m akes it
ideal for the t ime-pressed
person who would ra ther be
invo lved with amateur radio
than w it h computer tec hno l
ogy. V irt ually everything is
contai ned on the chip ex
cept the dot clock and the
tone generator. These are
built around the low-eost
555 timer chip.

l earning Morse code using
tapes and records is a frus-

e cwr

•

•-

. ,

. ta---

::~~
•

--; ,.....

" .

I f you are a ham who wants
to upgrade or a ham to

be, or if you know someone
who wa nts to be a ham,
there is now a low-cost.
single-chip microcompu ter
for you. It is cal led the CPP1 .
The ( PP1 is a single-chip
m ic ro compu ter that co n
tain s copyrighted software
for teac hing Morse code.
It al so doub les as a n
elect ronic kever (iambic) for
added versatil ity,

Photo A The CPP1 circu it board.
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Fig. 1. Schematic.



O N " -S~OT INPUT ., '00

C~Y STAl , , ffiRf
C.YSTA L , " ""H~ - CA S ~ ,IIPuT

iiESE'f • " " H ER "" ' NPUT

'"
, " ,~, ENABLE/ "EYER OUTPUT

STOP • " ONE -SHOT OUTPUT

" "
, " '"CP P ,

• " m

• • m
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Photo B. The inside top panel o f the CPP1.

GNO '0 "

'. ., N/C
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Fig. 2. Pin description.
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S2C closed
? 2 V3 4 A R

S2F closed
Z7 0(J98 :Q ,

52F closed
Z
7
o
•
9
8

Q

--..--

shot (lC2) It witl then test
pin 1 for it to time out. This
is one dot time . For dashes,
it will do this three times.

The tone is gene rated by
[C3, a simple 5OO-Hz tone
gene rator. Pin 36 of the
CPP1 will go to a high level
whenever the tone is on; it

Table 1.

•

51 Open

S28 closed
T NO B 6 - K Y

52E closed
LWPJ 1. "

-.. -

S2D closed
o --- -
C

Practice Groups With Morse Code Pattern

52A closed 528 closed S2C closed
E T ,
I N 2
S D V
H B 3
5 6 4
U A
F ._-. K . A

Y - .--

52E closed
L .-..
W
P
J
1

M
G

X
I

S2A closed
E I SH5UF

S2D closed
OC; X / - - M G

[ - hyphen; ? quest ion mark; () parentheses; ; sem icolon; I fraction
bar; -c-break: _period; " quotat ion mark; : colon; , comma 1

S2G closed

E?LTZ 12WNO SVP07 JOT1A H3BCJ 654.X KUAIO YFR"M ,GVK9
A;JQ- - IOO EL :- ZBI Z07JX OM9- - L ITNOC .1 "KO EBLWP 84ARV
J~Z?2 V35UF G;8-E ISH6K Y,AI: XLCOP V2FEK :J-- OK WR?U
6/79N " LAZ5 8HAMQ T184(J 3;5 ,Z 0 1.EB JVGtY

S2H closed

Electronic Keyer Opt ion

Upon determ ining which
subgroup has been se lec ted,
the processor will sta rt send
ing at the ra te of the dot
clock, IC2. All t iming is based
on the dot clock,

The processor will send
out a short pul se from pin 35
of the CPP1 to fi re the one-

reset ci rcuit that holds the
processor In a known state
until power is stable . The
ch ip must stay rese t for at
least 50 milli seconds. This is
accompli shed by ca pacito r
C3 on pin 4 of the CPP1 .
When power is applied , the
capacitor wil l hold this line
low. An interna l pul l-up re
sisto r will then start charging
the capacitor. When the ca
pacitor reaches a high leve l,
the processor function will
sta rt.

The processor at thi s time
will set the I/O ports up per
its intern al program. It will
then sta rt testing the sta rt
button fo r a closure (pulled
to ground). When a va lid
switc h closure is recognized,
the program will next test
switch 51 to see if it is open
or closed.

Sw itc h 51 de term in e s
which ta ble is to be exe
cuted (see Ta bles 1 and 2). If
switch 51 is open, Table 1
w il l be se lected. If switch 51
is c losed, Tab le 2 wi ll be
ut il ized .

Next, the processor will
test switch 52 to de term ine
which subg rou p to run.
There are a tota l of 8 sub
group s pe r se lected group.
Seven require that one of
the pins, 28 th rough 34, be
pul led to ground through
switch 52. The e ighth group
is se lected when a ll e ight
pins a re open.

if you r budget is tight. In ad
dition, most people do not
have the technical or soft 
ware knowledge to make
thi s approach viable.

The CPP1 solves both of
these problems. The chip
con tain s 15 practice tables.
They a re organized to pro
vide for ease of learning.
When a particular table is
se lected, it will re peat until
the user decides to move on.
Speed is vi rtually unlimited ,
howeve r; with the compo
nents ca lled out later, the
processor will se nd perfect
code from 2 wpm to over 40
wpm. Fi na lly, it is simple to
use. No need for a degree in
com pu te r sciences to use it;
just se lec t and go .

Circuit Description

The heart of the code
traine r/kever is the CPP1 .
Conta ined in th is 40-pin
package are 128 bytes of
RAM, 2K of ROM, an 8-bit
CPU, a reset c ircuit, a clock,
and predefined I/O ports. It
is a true system on silicon.

To get the CPP1 to fu nc
tion requi res a simple crys
ta l/capaci tor ad d it io n to
pins 2 and 3 of t he processor
(see Fig . 1). The crysta l can
be from 1 to 6 M Hz. A 3.57
MHz colo r-burst crystal is
recommended because of
its avai labi lity and low cost.

In o rde r to ensure prope r
sta rt-up, the chip co nta ins a
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Fig. J. Circuit board, foil side. Fig. ~ . Circuit board showing parts placement.

goes low to turn it off , To
stop the seq uence. pin 6 of
the ( PP1 must be pulled to
ground through the stop
button. (It should be noted
that the start and stop but
tons can be either normally
open push-buttons, as shown
in Fig, 1, or toggle sw itches.)
A t thi s l ime. the processor
will start testing the sta rt

Operation

The CPP1 IS extremely
easy to use. Apply power.
Set switch 51 to the appro
priate pract ice table. Set
switc h 52 to the desired sub
grou p. Press sta rt and ad just
speed . That's it !

Your se lected prac tice
group will cycle unt il stop is
pressed. At this time, anoth
er practice group can be
se lected. Speed may be ad
justed any time.

To use t he kever funct ion,
set both switc hes 51 and 52
to the open position. Then
press sta rt . You are now in
the kever mode .

When pin 37 is brought to
ground, a se ries of dots will
be sent. When pin 38 IS

brought to grou nd, a series
of dashes will be sent. fi 
nally, when both pms 37

This stabilizes the power to
the chip when the tone is o n,
If it is left out, it is possible
that the internal program
will jump out of sequence.

Cu s to m t ai lor ing t he
CPP1 to your parti cul ar
needs can also be done.
Some examples are:
• replaci ng the speed con
trol with a rota ry switch with
fixed resistors,
• replacing R9 with a poten
tiometer for to ne control,
and
• add ing a volume contro l,
These are just a few of the
many variation s possible.

lPJ1W .WI1J

95Q62 13467

.80:0 :9090

2,...

Construction

Assembly is very straight
forward . The circui t can be
ha nd-wired in about an hour
o r two, or a simple single
sided PC board can be used.

The crystal should be lo
cated as close as possible to
the CPP1 . This is standard
for any microprocessor.

C7 must nor be lef t out .

.-:- -, ·0,,·

24RAV RRVV? 43?4A

GXCM - - OMGXO
M;fOX

Z08,9

TBDKT YKTND - 6KYK

FEl H5 SUl5F UEFH E

Q:78Z
807,0

13579

A23?3
?RV42

OY60
K6NYT

P1 "Pl
W.1J P

CGM-- X
CXM--G

El5S5
USEFI

3A?V3
V4R2V

51 Closed

96821

:; - -.?

,0Q9Z
OZQ:9

BKNT
YBTNO

15SFE
FEH51

;co--x
GM/;C

Ta ble 2.

53709

L1JWP
1PWJ l

MIXM-
--X;C1

TYNKO
D6YTK

24VA?
AVR?2

USH5H
HEFIU

09:,8
sozze

pin again. except in the key
er mode.

In the kever mode (switch
51 and 52 open), when the
sta rt is pressed, the chip will
ente r the kever mode. To
leave it. the power mu st
be turned off. This IS to
e li mina te any chance of
the keyer going out dur ing
transmiss ion.

- --...

lW l . 
".JPL

49628

Z0087
0 .9:Z

OXGCM
MXCGM

H5EIF
5UESH

- KTD6
6- KYO

A?VA3
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S2D closed
X;QGC I- - MXG
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S2E closed
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S2G closed
92837 4651lJ
53751

S2B closed
B-VTO N6KBY
BN-TS KYTDN

S2C closed
V4R2A ?3R42
V?A23 RAV42

S2F closed
II:,ZO 7980:
lJ7l0 , ZOO9:

S2A closed
HEFSU 5lEUH
FUI5E SrFHE

S2H closed
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Photo C. Adding a key turns the CPP1 into an iambic keyer.

and 38 are held to ground,
alternating dots and dashes
will be sent

• • •
cPP't

• •
• • •

•
•

• ..." . ..... ••
• .. .. .... y ..... ,..,. • .... • •

A final operati ng note
concerning speed: Selecting
the proper speed for prac-

t ice may be done in one of
two ways. The simplest way
is counting dots. This is
accomplished by sett ing the
CPP1 to the keyer mode and
pressing sta rt. Hold the dot
inpu t line low and count the
dots for one second . O nce
the number of dots per sec
ond has been determined,
it is a simple case of cal
cu lating the speed by the
following formula: speed
(wpm) =2.4 x dots/sec . Fo r
exa mple , if 5 dots a re
cou nted in o ne second,
then speed =2 .4XS dots!
sec = 12 wpm.

The second method is
based on a known fi xed re
sistor va lue. Since all t iming
is based on a dot time, it is a
simple matter of using the
following formula for deter-

mining the one-shot time:
dot= 1.1 X[R6+ R7jXC8

Conclusion

l earning Morse code, or
increas ing one's speed, has
been a problem since the
ea rly days of ham radio.
l earning Mo rse code should
be fun and easy. However,
t rad it io na l m eans usi ng
tapes and records generally
ma ke it less than desirable.

The CPP1 puts learn ing
Morse code into the comput
e r age without the hassle.
Using the CPPl makes lea rn
ing code fun and easy. Usi ng
this device 15 or 20 minutes
a day, fo llowed by listening
to actual ham conversations
for about t he same amou nt
of time, will make code learn
ing exciting and rewarding.

'wlll be selting completed
units in addition to kits.

Radiokit
Box 411
Greenville NH 03048
$47.00 (ki t)

aTY IC.
1 IC1 CPP1 code practice processor
2 IC2,IC3 NE555 timer

Capaci tors
2 C1, C2 22 pF ceramic
1 C3 1 uF, 10 V dc
3 C4, C6 .01 uF
2 C5, C8 .1 uF
1 C9,C7 100 uF, 10 V dc

Resistors
9 A1·A5, R8-R9 15k, V. Watt
1 R6 220k, V. Watt
1 R7 2 meg potentiometer

Miscellaneous
2 0 1,02 1N914 o r equivalent
1 81 SPOT toggle sw itch
1 82 s-poernon rotary switch
2 S3, S4 normally-open push-buttons
1 crystal 1-6 MHz (3.57 MHz nominal)
1 speaker B-Ohm speaker

Keyer Option
1 R12 4.7k, V. Watt
1 Q1 2N3904 or eq uivalent

Parts List

The CPPl code practice processor chip is available from Mi·
cro Digital Technology, PO Box 1139, Mesa AZ 85201, for
$19.95 ppd., PCB, $5.00. Checks, Visa, and Mastercard ac
cepted. On credit card orders, please include card number, ex
pi ration date, telephone number, and full name. Fo r phone or
ders, call (602r897·2534. OEM and dealer inquiries welcome.
Complete parts ki t s available f rom the following distributors:

Greenbrier Marketing Chaney Electronic s
Internat iona l, Inc. PO Box 27038
509 S. 48th St., Suite 105 Denver CO 80227
Tempe AZ 85201. (303)·781-5750
Price: $49.95 post pa id.

Circuit Specialists
PO Box 3047
Scottsdale AZ 85287
(800)-528-1417

Gigatech '
9520 Chesateake Dr.
San Diego CA 92123
(714)-268-8131

"KEEP IN TUNE WITH THE WO RLD" ILLINOIS ' OLDEST HAM FEST

Deale.. Contact: G. R. h ely, WD9GIG
7 36 Fe llo....' St....t
St . Cha rle" II 60174

Sponsored by

iiI!)r .ll'nx ilinrr ilabin ijragUl'
Sunday - AuguJl21, 1983

Kine County Fairgrounds - St. Chlrle" I L

Commerctat Exhibits . Flea Market . ARRL Booth

• Contests » Demonstrctlons « Hot Food

Tickets: $2.00 ill edvence - $3.00 al gale
Send SASE: G. Frieden, W9ZGP. I 50J Mo!ilor Road. Aurora. J/. 60505

.... 159

**PRODUCTS AVAilABLE:

·asKk.yl"'ll
.vox
·Po_. l upplles-[m. mory keep 111"'1

'All lbo¥. clreulll tor $Clld Itlle equlpmenl

(((
I I/I/I..~t~n\\::\~\\\))
III \\\\\\\\\\\~~'.!JJJJ;!!I'IiiIitII ~

COr'V1r'V1L....Jl".JICA TIQNS

**TECHNICAl ASSIS
TANCE BY F.C.C. L1.
CENSED TEC HNI·
ClANS USING THE
FINEST TEST &
ALIGNMEN T
EQUIPMENT
AVAILABLE:

"ef>al..
' 1lIllnmen1l
'modlUclllonl
.Inltlnilion of CUl tom cirelll1l 12325 Mldonnl Of. Llnll"'ll. Mlchlgln 48917

• (517)627·2650(8am-5 pm) Ge U N8CE I VISA I
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ofexc

nmad
ptional

-5 year

RF Am lifiers ~d Watt SWR
alue an performance.

a rranty - pr mpt U.S. s \ ice and ass stance

ters

• pea or average reading
• dir SWR reading
MP-I ( Fj 1.8 ·30 MHz
MP-2 ( Fj 50·200 MHz

$ 119.9

430-450 Hz ALL MODE
024 2W i - 40W out $199.95
OW - 25Wj

01010 10 'n " l ooW out
llW-25W,2 " SOW) $31995

I dealers througho t the world. ;- _

PUFIER
TE CONTROL $ 4 .95
tes all switches , 18' cab

220 MHz ALL MODE
CI06 W in-60Wout 199.95
OW-I , 2W - 30Wj RX pr amp

CI OI lOW in - I 20W out 89.95
(2W " W, 5W "90Wj RX p amp

C222 in - 20W out 89.95
(useab in: 200mW·5Wj

$S9.95

$179.95
preamp

$279.95
preamp

t $239 .95
preamp

R5-ALLMODE
in =30Wout

(us Ie in: 100 mW·5Wj

BroS lOW in - SOW outn -15W, 2W - 30Wj R

IJ 016 lOW in -160W
f1,W -35W,2W-90Wj

B3016 30W in - I 60W
(useable in: 1545Wj R
now-roow:

RC-I
REM
Dupli

______-+__ Available at 10

P,O Box 1393, Gilroy, CA 95020 (408) 84 -1857

COMMUNICATIONS aUIPMENT,rNC.
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The SUNKY DIPOLE" Antenna
A broadband, lowSWRdipole that really works in apart
ments, small yards. attics, anyv.;here a small antenna is a
must. Indoors or out, you can work ANY HF BAND, in
cluding J0 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.! Complete kit and instructions,
plus 50 ft. of coax. Easy to set up and adjust. More
information available - just call or write.

Blacksburg Group
Box 242 Suite 500
Blacksburg, Virginia 24060
703/951 -9030
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S67.95 postpaid (in U.5A.1
Money Back Guarantee
Virginia reSidentsl.( j
add 4% sales tax t

V.,)-,

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY! ,320

812-238-1456

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803



JDL Leads Again
The Satum·15 XHP. an engineering break
through from JOL laboratories. has new State-of
tne-Art technology never before incorporated in
amateur band general microwave receivers. This
technology increases rece ption f rom distance s
never betore achieved. By designing tot ally new
circuitry, and using new ultra-sensitive compo
nents, coupled wit h a prec ision tuned 30 inch
receiving dish, a sys tem gain o f 58 deci bles
makes the setum-ts XHP tne leader in micro
wave receivers. In field tests, the Saturn-15 XHP
received clear, c risp pictures, where other units
tested were snowy. Dur ing th ese tests the
saturo-ts XHP's high ly sensi ti ve oownconverter
probe was able to receive a co lor picture wun
out a dish. No other unit tested could pass th is
test.

Free Mories for You
ThaI's right! Free mov ies, sports, and special
events, 24 hours a day and all commercial free.
The Saturn·tS XHP super deep fringe mtc rcweve
receiver can be used by homeowners outside
the service area of local over·the·air pay TV
stations (ex. HBO, Showlime). Yes, if th e local
pay TV station installs microwave rece ivers on
homeowners TV mast , you too can receive
those unscrambled signals free by installing the
Saturn-15 XHP on your TV mast in minutes. A
signal can be received up to tOO miles,
depending on the height and power of the local
transmitter, and the installed height 01the
Satum.ts XHP.lf you have waited to own a
microwave receiver. or own a low power unit.
call and order your Saturn·15 XHP and own the
most powerful receiver available today. Free
TV-yours for a call. Nof. 0-.. miaOw." __
eannoIM _ _'""11 __ ......... "'" c... t"-l pOco.

"lI ""'"c_ TV y~.

A Total Unit
The Saturn·1S XHP comes complete with a 30
inch prec ision tuned receiving dish. advance
design cownconverter. power tuner, 60 feet

"'AVE RECEIVER
MiCRO..

coaxial cable, necessary adapters, mounting
hardware, and installat ion instruct ions. A Six
month parts and serv ice warranty covers the
Saturn-15 XHP.

Infonnatlon for your Area
By calling our Informallon number (916) 454·2190
and talking to one of our trained technicians, we
can help determine if the Saturn·15 XHP will
work for you.

A Very Special Introductory Offer!!!!
As JOllndustries has and continues to provide
the very best in products and customer service,
we want everyone to be able to enjoy our new
system, satum-ts XHP. The regular price for the
Saturn·15 XHP is $285.00. Order C.O.D.• pay only
$260.00 and save $25.00. Trade in your old unit,
from any manufacturer or home buill, working or
not. with your order, pay only $235.00-save
$50.00. Or if you own our original Satum-f and
wish to upgrade to the Saturn·15 XHP, return
your unit and pay only $210.00-a savings of
$75.00. We also acce pt Visa and Mastercharge
at the regu lar price , $285.00. Sorry-no personal
checks. Shipping ($9.50) and 6% sales tax lor
Calif. res ident s not inc luded. Trade-in units
become the property o f JOl lndustries and
cannot be returned under any circumstances.

Call our l oll free number for placing orders only.
Information Is not available at th is number,
1-8CK)-824·7927
U.P.S.- C.O.DN o lume prices on request 
(9t6) 454·21 90

INDUSTRIES. INC.
4558 Auburn B/vd., Suite 208, sacramento, CA 9584 1

!""_'~ p _ ......_ ..- ' --. ""_.-
...' _ , "' . l'''' __ <"*V<
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Kirsti Jenkins-Smith VK9NL
PO Box 90
Norfolk Island
Australia 2899

The True Story
Behind Heard Island

Fighting bad weather, shady ship owners, and bad press,
the HIDXA expedition forged its wa y to the DXer's dream.

But getting there was only half the battle.

,

The idea of a possible
DXpedition to Heard Is

land came to Jim VK9N5
wh ile he wa s st ill P29J 5 and
living in Papua New Cuin
ea. Heard Island. in the
so uthern Ind ian O cean. is
s it ua ted in one o f the
world 's stormiest seas, unin
habited, inhospitable, and
not real ly "en route" to any-
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where. So the onl y way to
get there would be to catch
a lift or charter a vessel for
t he voyage . The vesse l
would have to be sturdy
and su itable, with an experi 
e nced skippe r for those
waters The cost fo r such a
lengthy trip would be high.
but if the money could be
found, such a DXped itio n

Preparing for departure.

could take place . So the
Heard Island DX Associa 
tion (H1DXA) was formed
ea rly in 1980, a nd the long
and stormy road to Heard
Island comme nced .

Assi stance was asked for.
and many a n amateur con
tr ibuted . Jim, in hi s dealings
with the authorities, met
with goodwill and interest

from all concerned. A set of
guide lines wa s formulated
for private expeditions visit 
ing Hea rd Isl and . and he got
permission to vis it, pendin g
a firm proposa l. Li cense for
Heard Island wa s issued
- VK0JS

Meanwhile, the hunt for a
suitable vessel wa s on. and
word was out for interested
operators, The season for
visiti ng Heard Island is wry
short, invo lving Januar y
throu gh March of each veer
A vesse l was in fact found
for the 1981 season, but the
e normous co st invo lved
cou ld not be met a t the
time, and this very suitable
cha rte r and experienced
skipper had to be aban
doned .

Unfortunately, H1DXA
was now led astray by prom
ises regarding a West Aus
tral ian shipping firm who
said that they intended to
send a fishing-su rvey ship to
Heard Island waters in tilt'
1981 season and would take
a group of amateu r rad io
operators along for a rea
sonable sum of mo ney. This
proposal sou nded just too
good to be true, and of
cou rse, as we all kno,v , it
turned out to be just tha t



•

Equipment and stores in the hold of Chevnes II. Jim and Tom VK6MK in A lban y.

Months of not knowing and
being put off with " we wil l
know for sure next week "
persisted unti l the season
was over. During 1981, i t
wa s a cont inuation of " next
week for sure: ' regarding
plans for 1982, until it be
came clear that " next week"
would never com e. We
heard that Dr. l ew is m ight
be go ing to Heard Island on
the Dick Smit h Exp lorer In

1982 and we had berths
booked on tha t shi p should
they be headed that way . As
it turned out, they went to
Anta rct ica instead

So the hunt for a vessel
for 1983 went on, The prob
lem was m ainly fina ncia l.
People do not really want to
give money to a p roject
which is not 100% guaran
teed . M oney might be prom
ised after the exped it ion,
bu t shipow ners want pav
ment in advance. So we
were really faced w ith a sort
of " catch 22 '-

Now came the surprising
news that IOXF and NC OXF
had pledged $20,000 in
order to send 2- 3 operators
along w ith a group of moun
taineers who were planning
an expedi t ion to Heard
Island to climb Big Ben. A t
the same time, co ncent rat
ed efforts to di scredit
HI OXA and statements that
Jim wou ld never go to
Heard Island and had no in
tention of even t rying began
to appear on the bands. Jim
had always sta ted that if the
expedi t ion d id not take
p lace, he wou ld refund do-

nat ions, Four out of 300-odd
persons who had donated to
H IOXA a sked for their
money back; so it goes to
show that m ost people do
not take as gospel truth
whatever they hear on the
grapevme.

Soja VKOSJ spent Easter
o f 1982 on Norfolk Island .
He and Jim spent long days
working on the Heard Island
project. Soja proved himself
to be just what we needed
most-someone with know
how, interest, and " get up
and go." He went back to
Tasmania and started look
ing for a vessel. Jim was
reluctant to go on the aIT
and say " we are going in
1983" unti l he was fairly cer
tain that this time it would
happen. So it wa s not unti l
earl y September of 1982,
when the cont rac t with the
ow ners o f the ex-whale '
chaser Cbevnes fI had been
signed, that we cou ld really
start o ur public ity cam
paign. We sent out masses
of brochu res, "stut ters." and
letters. Now that the vessel
was secured , it was smooth
sai l ing ahead. The beauty of
thi s contract wa s that the
vessel wa s b ig enough to
take up to 20 passengers. So,
i f we could find even 10-12
people with other interests,
and 6-8 operators, w ith al l
o f us paying $3000 out of
our ow n pockets, we could
pay nearl y the whole char
ter cost.

U n ivers it ies w e re in
formed of thi s chance to
visit Heard Island and adver-

usement s were placed in
several Aust ralian newspa
pers Gradua lly, the team
started to take shape. A firm
proposal to the government
was drawn up. This was sev
eral pages long since It had
to include detai ls of all per
so nnel, equipment, landing
gea r, supp lies, etc. But once
submitted. it did not take
long for the official blessing
to come through in writing.

M eanwhile, on the bands,
word had it st i ll that we
would never go and were
just daydreaming, that the
ship was a floating coff in, it
wa s no good, etc. Some of
the OX outlets took the t rou 
b le to print some of the ma
ter ial we had sent along, but
others must have f iled it
straight into the wastepaper
basket since their publ ica
tions were quite innocent of
any ment ion of HI D XA.
IDXF and NCOXF, on the
other hand, were never out
of the news!

There was tal k of " the
race to Heard Island" in
those publications in which
we d id rate a mention. It was
of course never a race. It
wa s a matter of two groups,
with different o bjec t ives,
going more or less at the
same time. We were just
cont inuing what Jim had
sta rted in 1980. No doubt
the moun taineeri ng group
had also been plarmmg for
so m e t ime, but without
amateu r-radio involvement,
the world of ham radio
would not know. Heard Is
land was high on the " want-

ed " li st and you cou ld pro b
ably put f ive success ive
groups o n t he island, all of
whom would work t remen
dous pi leups. For goodness
sake, we work endless pile
ups from Norfolk Island
where there are 6 licensed
resident amateurs! So this
" race" idea was a bit sil ly.
One p u bl icat io n topped
that by advis ing i t s readers
to " p u t t heir money" o n
IOXF/NCOXF, as if we were
horses. It passes all under
standing, for sure.

W e got a lot o f support
from individual am ateurs in
many countries, and we re
ceived a lot of encouraging
letters with the donat ions,
so we knew we had the sup
port o f t he ind ivi dual ama
teur. Som e of the sm all OX
clubs also contr ibuted, but
the big clubs d id not come
forward: an approach to
NCOXF proved futile. The
lack o f publicity left many
in doubt as to our intent io ns,
When we received $100
from l IOXA, it was w ith a
stern req uest to send the
m oney back should the ex
pedition not take place. We
had already paid $6700 as a
deposit on the Cheynes 11,
but they received our mon
ey-back guarantee in writing

The cost of an expedition
to suc h a place as Heard Is
land is immense. Apa rt from
the rem ainder charter cost
w hich was pa id by the ex
peditioners them selves,
HIOXA had to find money
for fuel , landing gear, food,
generato rs, tents, tarpaulins,
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Do we go on or don't we? Chief Mate and Skipper make the
decision.

Battling headwinds on the way to Heard Island.

Peter Vk6VR, Walter OElLO, kirs fi Vk 9NL, Solo Vk()SJ,
Bernie Vk6k/, and \Valt W 7SE af Albany.
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gas cookers, gas, and a num
ber of bits and pieces. A suit 
able fi rst-aid ki t and supply
of pharmaceuticals had to
be provided. Rigs and anten
nas were most ly on loan, but
with a gua rantee to return or
replace them if lost. thus re
quinng expensive insurance
tn addition to the freight
cost. It made me wonder
about certain people's sani
ty when I heard inane re
marks about " going on an
exped it ion to get rich" The
idea that a green stamp w it h
a QSL card is clea r prof it
and it costs nothing to mai l
a card back is fondly be
lieved by some peopl e.

life became very bu sy
f ro m Septem ber t hro ug h
December. Jim lef t for Tas
m ania in November to be on
the spot for al l the last-min
ute arrangements that had
to be made. [ rem ained on
Norfolk Island to handle in-

coming correspondence and
ho ld the fort. We kept in
touch via radio or te le
phone. but w ith everything
else on our m inds. we both
forgot our wedd ing anniver
sary on December 5; 2 years
- you would think we had
been married for 20.

I arrived in Tasmania on
December 29. Those last
few days before departure
were very hectic. W hat w it h
the holiday season and all
the festi vi t ies, it seemed im
possible to organize the f i
nal deta il s. and departure
had to be postponed for a
couple of days. The rest of
the team had alread y ar
ri ved . We were 17 people,
includ ing 5 scient ists, 5
mountaineers, a journalis t.
and a cinecameram an. A
mixed group for su re, but as
i t turned out, a very ba l
anced group. We all got on
well with each other. Maybe

the fact that each and every
one of the expedit ioners was
required to pay $3000 en
sured tha t no o ne who was
not ve ry strongly motivated
and did not really wan t to go
to Heard Island was includ
ed in the exped it ion. We
could have f i l led the ship
with people who wa nted to
come for nothing, but our
policy did not permit any
fr ee lo ad ers w ho might
cause arguments and back
biting if the going got rough.
A very wise move as it
tu rned ou t .

Our troubles should now
have been ove r, but this was
not to be. We departed
Hobart January 4 and st ruck
a strong gale immediately.
After batt l ing ahead for 24
hours, the sk ipper advised
that due to the high rate of
fuel consumpt ion and slow
progress, we should return
to Hobart to awai t more rea
sonable weather. Turning
around in those mountam
ous seas was a frightening
experience. The Cheynes II ,
w hich had been tos sing
around violently for hours
al ready. now la id over mo
mentarily to a 40° angle
wh ich sen t e very th in g
crashing and broke the lash
ings on the two dinghies
stowed on the foredeck .
During the night, a wave had
shot up under the boa t deck
and knocked a 3" plank
c lean ou t, so it was a slight ly
battered Cheynes /I that re
turned to Hobart the fol low
mg mommg.

We now had three days of

hanging arou nd Hoba rt ,
impatiently wait ing for the
weather to improve. It did
improve somewhat, but we
st i ll stayed with no explana
tion forthcom ing. Final ly,
we were scheduled to leave
on Sunday morning, but Sat
urday evening we learned
that departure had been
postponed once again since
the skipper/owner had de
cided not to come with us. A
new skipper was found. and
on Sunday afternoon, Cap
ta in Laurin MacEwan ar
ri ved and we were off again.

The southern route was
abandoned. We took a west
erly course while the sk ipper
made himself fam il iar w it h
the vessel He soo n found
that the fuel consumption
was alarmi ngly high. It bore
no relationship to facts and
f igures quoted on our deal
ings with the company. In
fact , Capta in MacEwan
found that we could not go
to Heard Island from Ho
bart The ship just did not
have the range, in spi te of all
the expert advice and calcu
lations which had bPen done
by professio nals. The only
thing to do now was either
to cancel the expedition or
go to Albany, in western
Austra lia, to refuel and
make Heard Island fr om
there. Naturally, we all
agreed it wou ld have to be
A lbany. There was no ques
t ion of the ship not having
the range for that d istance.
The mystery of the fuel
consumption tollov...ed us all
the way. Tanks were dipped
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OUf home on Heard Is land. VKO/S shack.

The day the sun came ou t; Big Ben.
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were many, and I think we
had all reached the stum
bling stage by the end of the
day . It rained; the black vol
canic sand stuck to every
thing and the path wa s
rocky and uneven Finally,
the beach was empty and
we could think about get
ting a rig on the ai r and see
about sleeping space and
something to eat.

It was d usk by now. Our
hut d id not have a door. In
sp ite of the ra in which now
came in torrents, the icy
..vind in the doorway, and
the cramped conditions in
side the hut. we got our
se lves into some sort of
order. Bob go t o ne of the
genera tors going and WIth ,1

vert ica l ante nna he was
re ady to o pe n up fro m
VKQJ S. His first QSO wen t to
Z56 1\V He worked some
Europeans, but wit h the ram
pouring down onto the un
protected gene rator, there
sudden ly was a power surge

right away. Plans for landing
equipment and personnel
had been made during the
voyage. All gea r and food
had been wrapped securely
in plast ic and sea led, so off
loading went smoothly. We
had had breakfast at 4:30
am in order to make an early
sta rt.

Now began a back-break
ing day. We had two Arbec
hu ts for ou r use. The scien
tis ts a nd film crew settl ed in
to the one closest to the
beach, a nd the hams had the
other, smaller one up the
hili , These hu ts are mere
she lls o f unlined metal .
They a re complete ly devoid
of furn iture or amenities,
But, thov were wa terproof
even if somewhat d rafty,
O ur hu t was about S{Xl
me ters away and every bit
of equ ipment , a nte nnas,
food , gas, cooke rs, gene ra
tors, et c .. had to be hand 
ca rried a ll the way from the
beach , The trips to and fro

now was to call in at
Kerguelen Islands to take on
water. This would cost us ex
tra fuel which we could ill
afford Arrangements "ere
made with the owner that he
wou ld meet us on the way
back with the necessa ry fuel
to take us back to port in
Australia .

Thus, we made a stop a t
Kerguelen, The French were
kind and he lpful. It seemed
to us tha t we had been at
sea fo r a lifetime, whe n in
fact, it had bee n just two
weeks since Albany. We had
a lot to learn yet! The
Frenc h invited us all as hore
for lunc h, a nd we savo red
eve ry morsel of that meal.
The re was of course no
cha nce of opera ting from
Kerguelen. It was an un
planned-for port of ca ll, and
the necessa ry license cou ld
o nly have bee n issued in
Paris, we ll in advance. In
any case, we stayed only a
few hours, so time wou ld
not have pe rm itted oper
ating from the re.

O nce again the expe
dit ion nea rly carne to a fu ll
stop The Cheynes II d ragged
anc hor and we could ha rd ly
believe our eyes when we
di smally observed her d rift
ing onto the rocks. It was
very fortuna te tha t nothing
vital was damaged and we
were able to continue on to
Heard Island ,

Finally. o n Feb ruary 5,
there it was: Heard Island.
We arrived in rain and mist,
but it was reasona bly calm,
so unload ing commenced

and charts consulted. Noth
jog seemed to add up. It was
a worry for several days be
fore they thought they had
the problem licked.

We continued our voyage
afte r re fueli ng in Albanv.
and for some days every
thing ran smoothly. We set
tled down to a routine for
shipboard life. A ll expedi
tioners were fostered for
duty in the galley or on the
bridge. Three would do the
cooking, wi th cooks cha ng
ing each da y, and no rm al
4-hour watches were kep t on
the br id ge, a rou nd t he
clock . The expedi tloners got
to know each ot her and the
crew of 8, and with so many
people with different back 
grounds and experiences.
the re was a lways a 101 to
tal k about.

U nfortu nately. o ne of the
o p e rato rs , Wa lt W7 SE,
found it necessary to with
draw from the exped ition in
Al bany. By the n we wert> al 
ready so much delayed tha t
he just cou ld not risk further
delays which would make
him late back for work. An
other scientist joined us in
Albany so the number of
people rema ined the same.

It now became apparent
that we did not have enough
water on board for the
boilers. This was another
mystery, but nevertheless a
fact. We were supposed to
carry 170 tons of water, but
in fact , had only about 80
tons, another reason whv
the vessel did not have the
range. The only thing to do
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Tarpaulins made makeshift sai/<; for the Chevnes II .

va nced years, of course.I
So we worked . The sc ien

tists took samples from pe n
guins, cou nted them, mea
sured temperatures on rocks
and under rocks, collected
sa mples of this and that, and
genera lly had a ve ry suc
cessful time on the island.
The mountaineers climbed
their new route towards the
summit of Big Ben, keeping
in touc h by VHF skeds twice
daily. The film crew filmed
everyo ne a nd everything
and will have an excellent
documentary of the whole
fantastic voyage and stay on
the island , to be re leased
on Australian TV in June!
July, 1983. It is expected
that this film will a lso be
released overseas in due
course.

We had hoped to extend
our stay a few more days,
bu t due to the preca rious
f u el si t uatio n o n t he
Cheynes II , this could not
be. 50 we we re due to de
pa rt February 15 at 1bOO. In
preparation for this, we start
ed to carry some things to
the beach, intending to keep
one rig on the a ir till the bit
ter end. However, the wind
was qu ite strong, a nd by
luncht ime, a full storm blew
up . This was the Heard Is
land we had feared. Atla s
Cove boiled; sea spray was
blown fa r inland . As hore,
the black vo lca nic sa nd
whipped and blasted The
Anaconda /I operators lost
their beam, the mast jus t
buckled effortlessly. It be
came clea r tha t depa rture
was impo ssibl e and we
made our way down to the
beach to make sure the gea r
al ready the re was secu re.
Here , we found that the seas
were rising and everything
had to be moved further
up-an enormous task in
that wind Gusts we re rnea 
sured up to 80 knots and
some of us were literally
blown off our feet. At one
stage, I was sent flying and
ended up underneath the
tarpaulin which we used
to cover the goods The
Cheynes II had to get up
steam to keep from drifting

ab le, but we kept wa tch on
the bands a round the clock.

We were now jo ined by
Walter DE llO, who had
been helping the mo unta in
eers get started on the ir
c limb up Big Ben on a new
route from Mechanics Bay.
With the poor band condi
tions. we were more than
e nough operators, and some
of us actua lly just sa t id le
most o f the day. Solo was in
charge of a ll RTT Yand SSTV
gea r a nd made the fi rst QSO
ever from Heard Island on
these two modes. He a lso
made the fi rst satell ite Q5D
from Heard Island 50, by
making use of every little
opening, the number of
Q50s crept up VKOJS made
about 12,400 Q5Ds, with
VKONl making about 2lXXJ.
This was not a bad score in
poor conditions .

The Anaconda II opera
tors were a lso active. This
meant that only one of our
sta tions could operate on
whateve r band happened to
be open. If VKOCW was on
20 meter s CW, then we
could o nly be on 20 meters
55B instead of ha vi ng one
station o n CW and one on
55 B. This, of course , applied
to the othe r group as wei I.

Bob took cha rge of the
gene ra tors. He kept them
go ing, se rvic ed them, re
fueled , and did some re
pa irs. Non e of us got a tre
mendous lo t of sleep. The
shac k was noisy, cold, and
c ra m ped . But t he d ays
passed quic kly. We we re
more or less self-conta ined
in our hut, being able to do
the bas ic cooking the re and
not having to leave the
bands to turn up for meals in
the other hut. Not very
sociable, but time d id not
a llow for socia lizing. In fact ,
when the other three ladies
of the expedition were in
vited aboa rd the Anaconda
If for dinner one evening, I
was not even asked. At least
I li ke to think that this was
because everyone knew the
hams were too busy to so
cia lize! (It could have been
t hos e shapeless oilsk ins
com bi ned w ith my ad-

•
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was put up to hou se the gen
e rators, and inside the hut,
Jim hung othe r tents to keep
some of the draft out, the fi 
nal one be ing hu ng in the
doorway to ac t as a door.
We had four rigs ready for
use and had brought spa re
ri gs just in case.

A so la r fla re made rad io
cond itions extremely poor. I
suppose we were lucky it
d id not put a fu ll stop to
propagation fo r the d ura tion
of our stay, but it was very
unfortunate that it had to
happen at all. We worked.
One of us would monitor
the ba nds and ca ll CQ regu
la rly. If there was an open
ing. we knew about it and
made the most of it. Open
ings sometimes lasted on ly a
few m inutes, bu t after a few
days, we found that 20 me
ters was usua lly open to
America in the ea rly morn
ing hou rs . Eur o p e was
arou nd in the evenings, and
Asia a nd Paci fic at odd
times during the day. Night
time was a bit un pred ict-

",

..
I.

which put a stop to opera
t ions. Wp all retired to our
sleepi ng bags Being utterl y
exha u st ed . we slept ex
tremely wel l

I was the f irst one awake
the next morning Jim, Soja,
and Bob looked like three
blu e e lephant sea ls in the ir
sleeping bags. It had stopped
ra ini ng, and soon we were
al l busy putt ing up more an
tennas, making the hut more
li vable, and getting properly
organized. A j-elemem ten
meter beam and a Lelernent
15-meter beam were un
packed and erected without
any trouble. We had brought
a Minooka Specia l for 160
mete rs, but unfortunately.
even wit h all exped itioners
lend ing a hand. putting up
this huge vertical proved
too much in the strong wind .
She bent beyond repair and
had to be abandoned . The
TH3 tribander was the last
one to go up, complete with
ro to r. The other beams had
a hand-operated turning a r
rangement. One of the tents
24 73 Magazine . J uly, 1983

,



II

STORE HOURS
Mon - Fri 9-5:30; Sat 9-3
Order evenings! - Call
Toll Free 1-800-558-0411
'til 8 pm Milwaukee time;
Monday thru Thursdays.

ICOM Handhelds
The Transuivers. The IC·2Afeatures
lult coverageol the 2meter ham band
The IC·3Acovers 220 to 22499 Mhz.
and the IC·4A. 440 to 449 995 MhZ,
Each comes with 8P-3 rechargablt
battery. AC wall charger, flu antenna,
earphone. wr ist strap. and belt clip
Accessories are In terchangable. Shde
on. removable battery pack alklws
Quic k change and may be challed
while removed Irom transceiver

2 m eters: Recular SALE
IC·2A .15/l.5w2m HT/batt / wa ll cgr $ 239,50 214"
IC-2AT .15/ 1,5w2m HT/ batt/ cgrtnP... 269,50 219"
110 MHz:
IC-3A 220 HT/batt/ wa ll cgr 26995 229' 1
IC-3A1 ,15/1.5w220 HTlbatt/cgr/ TTP zgg,95 239'1
440 MHz;
IC ·4A .15/l. 5w440 HT/ batt/ wall cgr ... 269,95 229"
IC-4A1 ,15/ 1,5w 440 HTlbatt/cgrtnP 299,95 239"
Hilnd-held Acce,mr;es: Relular
8C·25U Extra lS-hoUf wall charger $10.00
8C-30 l/ I~hour drop·in charger for Bp·213/5 69.00
8P-2" 450 mao7,2v lw ex t. time battery 39,50
8P-3 Ed,a std. 2S!lma 8.4v 1.5w battery 29.50
8P-4 AlkalIne battery cast 12.50
8P-5" 4SO mao10 8v 23whi· power battery 49,50
-Be -3Drequ;rf'd 10 charge BP-2 & BP-S
FA-2 Extra 2m flellble antenna 10,00
CA-2 Telescoping "'·wave 2m antenna 10.00
CA-5 '-·waV! telesalpmg 2m antenna 11.95
CA-3 Edra 220 fleX ible antenna 9.12
CA-4 Edra 440 fleXible antenna 9.12
CP-I Cigarette hghter receptacle chgr for BP·3 9.50
OC·l DC eperanon module 17.50
HM·9 Spea ker/microphone 34.50
LC-2A leather use Without TTPcutout 34.95
lC-2AT Leather case WIth TTP cutoul.. 34.95
Ml-I 2m 2.3/ 1ll'W HT amp, (Reg. $89).. SALE 79.95
ML·25 2m 20w HTamp, (Reg. $199'&) SALE 179, 95
IC -M I2 12 enMarine hand·held .. SPECIAL $199.95
M i.lc. aCC('S50r;('s: Relular
24-PP 24·plO accessory plug $ 4.00
BC-10A Memo r ~ back-up; 551172017301740 .. 8.50
BC-20 Nlcads & OC-DCcharger for portables.•. 57.50
8U· l Memor ~ bec k-u p: 25AI290A/490A 38.50
EX-2 Relay box w/ men er: 720AI7301701.. 34.00
HM·3 Delu xe mobile me. specify radiO 17.50
HM·5 Noist canx mobile microphone. 4 pin .. . . 34.50
HM·7 Amp li fied mobIle mic ro phone. 8 pm••.••. 29.00
HM·S Touch-tone me: 255A/260A. 8 pin 49.50
HM·IO Scan mIC ,; 255AI260A/29OAI25A 39.50
HM·ll Scan mIC.; 490/25A/29OA 39.50
HM·14 SCannlng/TTP mit; IC·25A/ 45A 49,50
SM·2 4·pln electret desk microphone; 5510 39.00
SM·5 g-pn electret desk mit_; 25IA/ 451A 39.00
1I0bile mount. specify radIo 19.50
OC-4 World clock 99.95

VHf/VHf Multi-modes : Recutar SALE
IC-25lA 2m FM/ SSB/ CW XcVl / AC ps ... $749.00 569'1

550 Factory Rebate un1ll 7-31-83

Shoffwave receiver Relular SALE
R·70 looKHz·30MHz dIgital reeewer ... $749,00 649"

EI·257 FM UOlt... . .. . .. . .. . .. . .. . .. . .. . 38,00
IC·7072 Transceive interlace. 720A 11 2.56
Fl-44 ssehiler {2nd IF} 159,00 129'1
Fl-63 250 Hz CW Mer (lst IF) 48.50
SP·3 External speaker 49.50
EX·299 (CK-70) 12YoptlOO .. . .. . .. . .. 995
M8-12 Mobi le mount 19 56

IC-55ID 8ll'W 6m Xcvr $699,00 59991

PS-20 20AsWitch ing ps/ spkr 229,00 199'1
CF-I Cooling fan 'or PS·20.. . . . ... . 45,00

EX-I06 FM adaptor 125,00 11291

IC-45IA 430-440 SSB/FM/CW Xcvr/ps 899,00 769"
IC-451A1Hilh 440-450 MHz Xcvr / ps 899,00 769'1

AG-I 15 db preamp. IC·45 IA/ 45A ... 8900 7911

VHf/VHf fM: Relular SALE
IC-25A 2m,25w. up-d n-ttp rmc, grn leds $359,00 31911

IC·25H as above, but 45 watts 389,00 34911

IC·25A '82model: 25w.lip me. redleds 349 00 28911

IC-45A 440 FMXtvr. 1ll'W. TTP rmc .•... 399,00 359"
IC·22U 1ll'W 2m f Mnon-diglta l Xcvr.... $29900 249lS

EI·199 Remote freQuency stlector .. 3500
VHf/UHf Mulri-modes: Recu lar SA LE
IC-29OA 2m FM/ SSB. TTP mic $~9 oo 389"
IC·290H 25w 2m SSB/ FMXcVI'. TTP me 54900 489"
IC·560 10'IIII 6m SSB/fM/CWXcvr 489 00 439'.1
IC·490A lOw 43Q.440 SSB/ FM/CW Xcvr 649 00 579'.1
VHf /UHf Ponables: Relular SALE
IC-Z02S 2m port. sse Xcvr. 3w PfP $279 00 249"
IC-505 31IOw 6m port. SSB/CW Xcvr 449 00 399'1

8P-IO In ternal mud battery pack ... 7956
8C·15 ACcharger 12.56
£1-248 FM unit... . .. . .. . . .. .. . .. . .. ... . 4950
LC-IO Leather esse 34,95

IC-3PS Power supply........ ... ... ... .... 95.00 89'1
IC-20L 2m amp, lll'W PEP or FM 98,00 89'1
IC-30L 432 amp. 1ll'W PEPlno1.. 105.00 94"
New model.l! Rel ular SALE
IC-120 1.2 GHz FMmo bile.. ... ... ... ... . TBA
RP-1 210 1.2 GHz. lOw repeater.. ... ... . T8A
IC-271A zm, 25w mul timode .. ... ... . .. . TBA
IC-471A 430·450 MHz. lOwbase. ,... .. TBA
RP-3010 440 MHz repeater.. . ... TBA

Hf r r ilnSCe;\,en : RecuI" SALE
IC-740* 9-band 200w PEP len $ 1099.00 94991

*p lu s FREE PS·740 Internal power supply &
550 Factory Rebate unliI7-31-83

PS·740 In ternal power supply $159,00 149"
EX·241 Marker uni!.. ....... . .. . .. . .. . . 20,00
EX-242 FMunil. . .. . .. . ... .. . .. .. . . .. . . 39,00
EX-243 Electronic keyer un it 50,00
FL·44 ssefilter (2nd IF) 159,00 129"
FL·45 ~o Hz CWfil ter (l st IF) 59,50
Fl-54 270 Hz CWfilter (l st IF) 47,50
FL·52 sonHz CWfil ter {2nd IF} . . .. . . 96.50 891\
FL·53 250 Hz CWlil ler {2nd IF} . .. . . . 96,50 8911

"B·12 Mobile moun!........ ... ... .. . . 19.~

HII·IO Mo bile sean microphone.. .... 39.~

IC-730 8·band 200w PfP Xcvr w/mit ... $829,00 649"
FL-lD sse !lIler (passband luning).. . 59.SO
Fl -44 SSB hiler (2nd IF) 159.00 129'1
FL-45 500 Hz CWfilter 59.SO
EX-19S Marker unl!.. .. .. .............. 39.00
EX-202 LOA mterfitCe; 730I2KUAH-I 27.56
EU03 156 Hz CW audiO filte r 39.00
EX·205 Transverter switching unit . . . 29.00
H11-10 Mobile seilfl mitrophl)llt!. . .... 39.SO
118-5 Mobi le mounL.... . ... .. ........ 1950

IC-720A 9- band Xcvrl.l-30 MHz Rcvr $ 1349.00 99991

FL-32 500 Hz CWhller ... .•... . .. . .. . . 59.SO
fl-34 5.2 KHz AM hiler 49.SO
118-5 Mobile moun!... . . ... ............ 19.5O
IC·7072 naosceve in terface, R·70 .. 11 2.50

New Model! Recular SALE
IC·751 9·band Icvr/.1 ·30 MHz Rcvr ..• TBA
Internal power supply.... . TBA
FL-52A 500 Hz CWuter TBA
FL-53A 250 Hz CWfi lter TBA
FL·33 AMhlter. TBA
HM·12 Hand microphone .. . .. .. . . .. . .. . .. T8A
SM·6 Desk mic rophone T8A
Externa l 'requency controller..... ... . .. .. T8A
High slablli ty reference crystaL. ... . .. .. T8A
Accehorie.l: 720/730/740 Relular SALE
PS-15 Ixtemat 20Apower supply $149,00 13411

EX-144 Adaptor; CF· I/ PS· 15 6,SO
CF-I Coo!lngfan lor PS·15 4500

PS-20 20A SWitching p$ w/ speaker 22900 199"
CC-I Adaptor; HF radio 10 PS-2O 10.00
CF-I Cooling fan lor PS·20.. . . .. . .. . .. 4500

S" ·5 8·pln electret desk mit. ... ..... . .. 3900
SP-3 h ternal spea ker 49 56
Speaker/phone patch lsPeofy radIO) 139 00 129'1
AT-lOG lOOw 8·band automatic anttuner 34900 314"
AT·SOO 500w9-bandautomaocanttuner 449 00 399"
AH-I ~band mobile ant w/ tuner 28900 25991

Hf linear Amplifier h,ular SAU
IC-2Kl !60-ISm/ WARC scjd state .near 179500 1299
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In a i/skins and mittens, doing the dogwatch while under sail.

The Saxon Onward takes us in tow.
26 73 Magazine . July, 1983

Incredibly, we inched our
way a head , I think the worst
of it a ll was the bitter, cold
wind and the dark , The die
se l generator would run for
3-4 hou rs each evening to
charge the batteries on the
bridge. This was the high
lig ht of the day when I
would rush to our ca bin and
switch on the bed lamp in
the hope that t he wa rmth
from the globe would per
haps yield a bit of wa rmth to
the pillow before bedtime.

After 13 days of this, the
boilers were fi red up and the
engine resta rted, since we
expected to meet the owner
with the promised fuel and
water in a couple of days
time. However, afte r two
days steaming, we learned
that the refuel ing ship had
been delayed . This was a
great disappointment. An
other 3 days of sailing, and
at last, after Bss nautical
miles under sail, we made
the rendezvous. Another pie
in the sky; there was no
refueling-we were to be
towed home, A 1000-foot
line was attac hed, and we
continued our col d and dark
existe nce for yet another 7
days although we did not
have to stand watch on the
open deck.

For reasons best known to
himself, the owner now in
st ructed the skipper to fo r
bid ama teur radio on
Cheynes /I. He "did not want
any ta lk about what was go
ing on" was the comment
we heard. No other reason
was given , I am not sure ex
actly what it was he d id not
want us to tal k about, but it
seemed pretty silly, since
anyone could make a Rad
com call and ta lk h is
mouth off to anyone, And
the news media were inter
ested, They even hired a
plane to come out and see
fo r themselves, a cou ple of
hu ndred m iles off the coast.

We had started to run out
of some foods. The variat ion
in mea ls was not great in the
end, but we were not in any
immediate da nger of sta rv
ing, It was a matter of look-

back some day, but on a
gua ranteed vessel -guaran
teed not to run out of fuel
and to be unsinkable. The
Cheynes /I is probably very
c lose to unsinkable. She
p ro ved that she could
pe rform so me amazi ng
feats -standing up on her
hind legs and laying over on
her side, all in one quick mo
tion , But. there was the
fue l/water problem. I was
dim ly awa re of tal k of sails
and so fo rth but had been
too busy to think about it.
Now it had to be faced.
Afte r two days steaming, the
engines were shut down and
sa ils were hoisted on the
fo remast. The "sa il s" were
actually ou r ta rpaulins
which were made fast to
yarda rms welded together
on board from bits and
pieces. With no engine, we
had no electricity , so the
emergency steering gear on
the open afterdec k came in
to use. The wheel itself was
enormous; it took two peo
ple to turn it before the
grease wo rked it s way
through, A compass was laid
to rest on a lifebelt inside a
drawer which was tied in
fron t of the wheel. A sma ll
wind sock above indicated
how the wind was in relat ion
to the sails (which we could
not see), and appropriate
chalk marks on the tiller fl at
showed how muc h helm we
had. Thus, 400 tons and 160
feet of iron steamship be
came a square-rigged sailing
vessel!

We were still far south
since this was where the pre
vailing wind and current
cou ld be used to our advan
tage. Sometimes the speed
was less than 1.,5 knots, but
at other ti mes, we reached a
stunning 4.5 knots The alba
trosses settled down to pad
dl ing in our wa ke, and we
kept studying the foam a
longside to t ry to guess if
we were moving or not. It
was very uncomfortable,
cold, and dark, with watch
keeping done on the after
deck more freque ntly now
since two of us had to be on
duty each period.

Heard Island is a unique
island, bla ck and white with
a bit of moss covering some
of the rocks, There are no in
sects to speak of, just a
wingless fly and a wingless
moth. Seals and pengu ins
are the permanent residents,
and there are many birds.
We found time to go for
short walk s and see the
sights. One day when the
weather was very mild with
sun breaking through, the is
land look ed beautiful in its
own stark way, But the cli
mate is miserable. As I had it
explained to me: It is not
that it gets so cold, it is just
that it does not get warm
enough for things to grow.
There is wry li ttle sun 
mostly rain and mist. With a
summer temperature around
+S° C, onl y 8 vasc ula r
plants and some mosses and
lichen represent the growth
of mil lions of years .

I wou ld not mind going

onto the rocks, and the skip
per told me later that he had
never before seen the wind
actually blow ing big holes
in the sea the way it did
that day.

Things could have been
worse . The storm could
have lasted until the
Cheynes 1/ was out of fuel
for that matter. As it was,
she burned up a consider
able amount that day and
the next, but the wind did
abate and we were finally
able to get on board on the
'loth at lunchtime.

It was a hurried, cold, and
blustery departure , The is
land looked extra miserable
with sl eet and snow settling
on the black hill s. The ride
out to the ship was bumpy
and frightening for those
who cared I did not ; I was
exhausted and retired to my
bunk and refused to come
out for the remainder of
the day!
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,,,"'earl y home and relaxing in the sun: l im VK9N5, Kusti
VK9NL Walter OE1 La, 5010 V/«l51, and Bob WA8MOA.

ing at the bright side. For in
stance, without butter, mar
garine, or cooking o il, wash
ing up in seawa ter became
mere child's play since we
had no greasy dishes. And
with not mu ch to cook, the
cooking cho re became fair
ly simple. As the trip was
supposed to have lasted a
maximum of 42 days, and
we had eaten well for 72
days, I would say that in this
important area at least
calculations had been liber
al Even when we finally
berthed in Albany , West
Australia , there were baked
beans, tinned tomatoes, and
packet soup left over. We
could in fact have spent a
few more days at sea but
were certainly happy not to
be obliged to do so.

During all our trials the
group stayed together The
mood in the mess room re
mained lighthearted and
cheerful, and no one al
lowed him/herself to show
any short-tempered ill ft'el -

ings which so easily could
have jeopardized the easy
going comradeship which
reigned In any case, any
short temper wou Id have
been caused by minor irri
tations and would not have
been worth showing off. We
were literally "a ll in the
same boat" and knew it.

The whole expedition had
been an uphill batt le with

problems arising one after
another for months before
we even left Hobart. To top
it off, we found that evil
tongues had been wagging
on the amateu r bands while
we were batt ling our way
home. " The y have lost the
logs" was the cry . Was the re
no e nd to it all? Jim took the
unprecedented step of hav
ing the logs sighted by Tom

VK6MK, in Alba ny, as proof
that we had no t lost them
To m subsequently advised
W IA that the logs were in
tact. How ca n anyone stoop
so low as to star t suc h
rumo rs? Espec ially someone
sitting snug and comfort
a bl e in hi s safe home
thousands of miles away
fr o m Heard Is la nd or
Cheynes fI1 Ho w do they ex
plai n their " kno w led ge"?
The only explanation I can
think of is that someone is
determined to discredit
HIDXA at any cost-even at
the cost of their own honor
and credibility. Whyl What
are they afraid of? Is ama
teur radio a hobby or has it
become big business'

The He a rd Isla nd and
Cheynes II experience was
no pic nic. We did it because
we wanted to activate
Heard Island and had said
we wou ld do so. And as my
gra nny used to say: "What
does not kill you wil l make
you stronger! " .

•

MICROWAVE TV ANTENNA SYSTEMS
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step up to the best•••
• •

HIGH rOWER? Our r A-7 5 power amplifier i s the
cham pion! Rugged ly built to give years of dependable
opera rton in cont in uous duty repeater serv ice .

Mark 3C repeate rs and co nt ro l lers have no
equal in per fo r mance. Both unit s feature
auto patch. reverse auropatch. autodlal . 13
Morse messages and a total of 39 tunc-

(ions. Bo t h fea tu re microprocessor control
and both have been proven in the field from icy

Alaska to rr oplca! Brazil. A M ark 3C supercon troller
can make any rep eater a super per former. The M ark

3CR repeater i s in a class by itself. I t com b ines superb ly
designed RF circu itry in one handsome packag e . It i s

w ithout doubt the w orld 's mo st advanced repeater !

LINKING? The LR-l is also avai lable with
con H oi ci rcu itry for Li n k Tran sce iver
o pere r ton . Now lin k repeater sites with the
flexible con trol capabili ty you've a lway s
w a nte d .

Without doubt l R-l Is the repeater value leader! Compare It s
ou t standing performance w it h any re peater -- the n lo o k at
its pr ice . LR- I featu res Incl ud e individual d ie-ca st sh ieldin g
o f receiver and transmitte r plus a separately sh ield ed
e-stage rece iver prefilter for peak performance In
harsh RF environments • Fron t panel mete ring of
all vi tal functi o ns · CW id ent i f ie r • Symmetric
hard lim iting for clean natural audio • low
power MOS control logic • Ev en t he
cabi net is incl ud ed -- jus t plug in and go!

...St>e L,U 0 / Arher/,se,s on Piloe 'r. 73 Magazine. July, 1983 29







More Stable Than a Rock
An Honorable Mention winner in 73's

Home-Brew /I Contest, this 1O-MHz genera tor
is a sure cure for the drifting frequenc y blues.

The circuit in actual operation, with the ferrite antenna on
top of the counter. Output frequency is 10 MHz, phase
focked to a selectable A M-broadcast station.
32 73 Magazine · J uly, 1983

Fig. 1. Basic concept.
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to take advantage of precise
reference signals generated
elsewhere but which are al
ready easily available in the
ham shack.

The Basic Idea

In almost eve ry populat 
ed area of the country, at
least one AM-broadcast sta
t ion in t he 450-1 800-kH z
band is availab le wh ich is
strong enough to be heard
even in the basement of a
building or in the concrete
jungle of city centers . All the
care necessary to maintain a
stable transmitting frequen
cy has been taken at the ra
dio station already, so there
is no need to start all over
again.

Usua lly, the rad io stations
maintain a stable frequency

l O_ ,.. "

j nuu
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frequency stability on the
order of 0.' ppm. However,
they lead to an increasing
uncerta inty about the ac
tua l accuracy due to the ag
ing process in t he crys
ta l-and they cost 50 dol
lars o r more.

O n the other hand, pre
cise frequency reference sig
nals are delivered more or
less free of charge to our
shacks by the National Bu
reau of Standards or by
means of TV signals syn
chron ized with a cesium
standard.

It is not to everyone's
taste, however, to deal with
fading signals from a distant
sta nd ard-f requency trans
mitter o r to hook up a TV set
to a frequency counter. So
there mu st be another way

you ever wonder how to es
timate the drift of your own
frequency counter w hen
making frequency-drift mea
surements on your new rig
or project just finished !

O f course, the re a re va ri
ous m eans to overcome
these problems. Tempera
tu re-eontrolled ovens as an
option for your f requency
counter, for example, are
read ily ava ilable. They will
give the crysta l in you r f re
quency counter a short-term

Ralf Beyer OIJNW
Oplf'fkamp 14
JJO() Braun5chweig
Federa l Republic of Germany

H ave you ever foll owed
the conversat io n of

two guys on the same fre
quency using identical sev
eral-thousand-dolla r trans 
ceivers but read ing off dif
feren t freq uencies fro m
their d igita l d isplays? O r d id
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Fig. 2. Schematic d iagram.

by mean s of a crysta l oscil
lator whose frequency is
regularly checked against
a nd al igned w ith a reference
freq uency f rom the Nat ion
al Bureau of Standards o r a
secondary so urce of a refer
ence frequency of simila r
accu racy. Even better. the
ult imate step has al ready
been taken by phase-lock ing
the rad io transmitter fre
quencv to a re ference fre
c ue ncv of the Natio na l Bu
reau of Sta nda rds.

The tra nsm itting freq uen
cy of the Deutschlandfunk
(DlF), phase-locked to a fre 
q ue ncy sta nda rd ge ne ra ted
by the PTB. the German Na
tiona l Burea u of Sta nda rds
(Phvsi ka l isc h-Te c hni s c he
Bundesensteltl, is one e xa m
ple . The PTB tra nsm issio n
on 77.5 kHz has a frequency
sta b ility of bette r tha n 10 - b

ppm per day (10 - 11).
Due to varia t io ns of prop-

agation, the freq uency of
the signa l received 300 km
away from the transm itter
st ill is acc urate to better
t han 0 .01 ppm (10 - 8) o r
0 .001 ppm (10 ~ <j) for me as ur
ing periods of 1 a nd 10 sec
ond s. re spe c t ively . ' Bu t
while a short-term sta bili ty
of sta t io n DlF o n t he o rder
o f 0 .0001 ppm (10 - 10 ) is
a chieved by a we ll-regula t
ed c ryst a l o scil la to r, t he
sma ll va riations of the re 
ce ived re fe re nce freq uency
are filtered out by a very
slo w response of t he fre 
qu e nc y-c o nt rol ci rc u it re
su lt ing in a long-te rm stab il
ity in the sa me order of the
broadcast-tra nsmission fre 
qu ency.

Most frequen cy co unte rs
a nd seconda ry freq ue ncy
sta nda rds use a 10-M Hz
crysta l osci ll a tor a s a master
cloc k from which other time
signa ls o r frequencie s are

derived . And many freq uen
cy co unte rs and signa l ge n
era tors a lrea dy have a pro vi
sion fo r synchro nizat io n or
t riggering by an external fre 
que ncy sta nda rd .

My basic idea, therefore,
was to bu ild a 10-MHz c rys
ta l oscillator. phase-lock it
to a n AM-broadcas t t rans
mitter of high freq ue ncy sta
bility. a nd use it as a virtual 
ly d rift -free frequency/t ime
signa l generator o f high ac
curacy for frequency count
e rs. c a lib ra t io ns. etc. Some
of t he design spe ci f ic a
tions were :
_ The uni t should be pro
gra m ma b le to accommo
dat e the AM-broad cast fre
qu encie s of inte re st.
_It sho uld be small e nough
to fit into exist ing equ ip
ment without em p lo ying
large ex terna l antennas,
thu s mainta ining portability
of the equipment.

_It s ho u ld gene rat e a
10-MHz TTl signa l w ith a n
accura cy similar to the a c
cu racy of the AM-broadcast
t ransmitter e mployed, l.e..
with a short-term stability of
at le a st 0 .01 ppm (ten times
better t han an oven-stabi
lized crysta l oscillato r) and
a n even higher long-term
stabi lity.
_ It sho u ld be programma 
ble fo r the 10-k Hz raster o f
AM-broadcast t ra nsmission
freque ncies e m ployed in the
US and fo r the 9-kHz raster
a lre ady in e xistenc e in
Europe .

The basic conce p t IS

show n in Fig. 1 . A sim ple re 
ce ive r picks up a signa l o f a n
AM-broadcast tran smitter in
the 450-1800-kHz ra nge . The
ca rrie r frequency is isol ated
from the modulat ion a nd
fed to a frequency di vider
with a programmable d iv i
sion ratio of 1:45 to 1:200.
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counter accept the respec
tive digit number in BCD
form, If these pins are in
logic state 1 (i.e., connected
to Veel their contribution
to the digit number is 1,2,4,
and 8 respectively. If they
are in logic state 0, they do
not contribute at all.

Fo r example, if the carri
er f requency of station WJ R
on 750 kHz is to be div ided
down to 10 kHz, the num
be r to be programmed is
075. In this case, the logic
states of pins 15,1,10, and 9
are O, 0, 0, a for IC5, 1, 1,1, a
for IC4, and 1,0,1,0 for IC3,
in that order (0 X 1 + a x 2 +
OX4+0X8=0,1 X1 +1 x
2+ 1 x4+0x8 =7, and 1
x1+0x2 +1x4+0x8 =
5 all together corresponding
to 075). As the three count
ers are wi red as down-eount
ers, the number 075 loaded
th is way is reduced by 1 for
each cycle of the incoming
carrier signal.

If number 000 has been
reached, an output pulse at
the output of the counter
cha in (pin 13 of IC5) is gener
ated which is used to reset
the counte rs to the state
prog rammed init ial ly (075 in
the example). The very short
output pu lse is stretched to
approximately SO nanosec
onds by one of the monosta
ble multiv ibrators of IC6
and applied to reset pin 11
of each counter. '

Because on ly one output
pulse is generated for 75 in
put pulses, a division of the
carrier frequency by 75 is
achieved. The other mono
stable multivibrator of IC6
which follows stretches the
length of the 10-kHz output
pulse to about 50 /1S for fur
ther processmg For the
European raster of AM
broadcast stations, the same
considerations apply. The
carrier frequencies are mul
tiples of 9, however, and a
reference frequency of 9
kHz is obta ined by division
of the carrier frequencies by
integral numbers from 50 to
200 in order to utilize AM
stations in the range f rom
450 to 1800 kHz for the
same purpose.

the signal of the AM-broad
cast station received by the
ferri te antenna, l1 , to about
4 Vss at its output .

The very eff ic ient gai n
co ntro l accom modates a
wide range of input -si gnal
amp litudes and ca n cope
even w ith very strong signa ls
of nearby broadcast sta
t ions. Furthermore, the t ime
constant of the gain control
is kept so short that it also
compensates carrier-ampli 
tude variat ions due to the
modu lation. M easurements
showed t hat an amplitude
modul ation of the ca rrier
freq uency of more tha n
90% is reduced to less than
5% by the ci rcu it, resulting
in an almost steady carrier
signa l at its output.

Most AM stations modu
late fa r less than 90%, how
ever. The output signal of
the gain-contro l led ampli
fi er i s ac-coupled to a
Schmitt-trigger inverter, IC2,
which is pul led down at its
inpu t by resistor R1 to a lev
el of about 1.3 volts.' The
value of R1 should be ad
justed so that the rising edge
of the sinusoida l carrier sig
nal t riggers the Schmitt trig
ger at or near its zero-cross
ing point (see Fig. 3). Thereby,
the m odulation of the carri
er is removed almost com
pl etely, resulting in a jitter
free fall ing edge of the
Sc hmi tt-t rigge r ou tput sig
nal. At the output of the sec
ond Schmi tt tr igger, IC2B, a
ji tter-free rising edge is ob
tained which t rigge rs the pro
grammab le divider w hich
fo llows.

The prog rammable divid
er is a chain of three binary
coded decimal (BCD) up!
down counters, IC3-IC5,l

Generally, the inco ming car
rier f requency can be divid
ed by any integral number
from 001 to 999. However,
as mentioned earlier, only
the range f rom 045 to 200 is
needed. The "ones" of this
number are represented by
the fi rst counte r (IC3), the
"tens" by the second count
er (IC4). and the " hundreds"
by the th ird counte r (IC5).
Pins 15, 1, 10, and 9 of eac h

•

nal is applied to a va ractor
d iode in the vxo to pu ll it s
frequency up o r dow n as re
quired. This dynamic pro
cess comes to a rest when
both frequency and phase
of the variab le frequency
from the vxo and the (co n
sta nt) reference frequency
co incide on the 10(9)-kHz
level , w hich in turn pro
duces a steady cont rol volt
age for the va ractor d iode in
the vxo.

Any tendency to leave
this steady state due, for ex
ampl e, to a change of ambi
ent temperatu re and it s im
pact on the vxo f requency is
immediately balanced by an
ap propriate change of the
amplitude of the erro r sig
nal , thereby keeping the vxo
o n phase and freq uency
with respect to the refer
e nce f req uency (ph ase
locked loop). An "unlock"
ind icator signa ls if phase
lock has not been achieved.

The Circuit

The comp lete schematic
d iagram of the circuit is pre
sented in Fig. 2. The simple
AM-broadcast receiver con
sists of t he integrated circuit
(IC1) designed for the f ront
end of AM!FM receivers,
Various types of app licable
ICs are on the market. The
TAA991D chosen here oper
ates from a 45-11 -volt sup
pl y; it has a voltage gain of
90 dB and an age range of 60
d B. I The TAA991D amplif ies

----,,

•

,,,,, ,
OUTPUT "
(I C2•• PIN 41 :'

__ _ _ _ __ _ _ _ _ _ _J' -' Ou TPuT Of SECOND

I L JrJ---- ---ILnun ~N\~~~~;TRIGGER
IiliF -"-'.!n 00 J IT TER U

JITTER J ITTER J ITTER

Fig. 3. Operation of the two Schmitt-trigger inverters. (a)
W ithout a pull-down resistor, the input signal resides on the
high input level o f the firs t Schmitt trigger. Both edges of the
ou tput pulse o f the second Schmitt tr igger are jittering due to
the amplitude modulation of the input signal. (b) The high in
put level of the firs t Schmitt trigger is pulled down by a
resistor. Triggering occurs at the z ero-crossing point of the ris
ing edge of the inpu t signal result ing in a jitter-free rising edge
of the output pulse of the second Schmitt trigger.

For the 10-kHz raster of AM
broadcast frequenc ies em
ployed in the US, a range of
div ision ratios f rom 45 to
180 is se lected to y ield a
10-kHz signa l at the output
of the divider. For example,
fo r stat ion WJR in Detroit on
750 kHz, the d ivis ion ratio
would be set to 75, and so
on. For the European raster,
a range of division ratios
f rom so to 200 is selected to
yield a 9-kHz output signal.
A rat io of 84, for example,
divides the carrier f requen
cy of station D LF on 756
kHz to 9 kHz. The 10- or
9-kHz output signa l is fed to
a frequency/phase detector
as the reference frequency.

The desired 10--MH z signal
is generated by a va riable
crystal osc illator (vxo) whose
output signal is frequency
d iv ided in a pre-divide r by 1
(US) or by 1.1 11 ' .. (Europe)
and then d ivided again, by
the main divider chain, by
1(XX) to yield an output sig
nal w ith a frequency of 10
kHz (US) or 9 kHz (E urope).
This var iab le frequency is
fed to the frequency/phase
detector, too, whic h pro
duces a correspond ing erro r
signa l if variable f requency
and reference frequency do
not coincide regarding fre
q uency and/or phase.

The error signal is passed
through a low-pass fil ter in
order to remove the 10-kHz
(9-kHz) components, The dc
component of the erro r slg
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Fig. 5. Power supply.

of down to 1.5 volts or up to
5 volts in the contrary case.

This error voltage is ap
plied to the varactor diode
of the vxo which pu lls the
crystal frequency to achieve
zero frequency difference
and a very sma ll but con
stant phase difference. At
pin 12 of IC14, negative-go
ing pu lses are generated
whose duration is propor
tional to the phase differ
ence of variable and refer
ence frequency . They trig
ger the Schmitt-trigger in
verter, lC2C, which turns on
an LED in case of a wide
pulse width indic ating that
a no-lock cond ition exists.

The Power Supply

In the power supply, two
regulators are used. One
serves the most critical com
ponent group, i.e., the fre
quency/phase detector, the
vxo. and the vxo buffer,
lC8A/B. The other serves a
group containing the re
maining components. All
ground-return leads in each
one of the two groups are re
turned to thei r common
ground-and a heavy wire is
recommended here. Fig. 5
presents the general arrange
ment of the power supply.
Regulator #2 needs a bit of
heat-s inking, At Vin = +12
volts, regulator #1 has to de
liver approximately 50 mA
to component group 1 while
regulator #2 delivers ap
proximately 330 mA to com
ponent group 2. Total power
consumption is 4.6 Watts (12
volts at 380 mA).

Construction

The whole circuit was
mounted on a perforated
board of 68 x 100 mm (2
5{8" x 3-7/8") size w ith sol
der eyes and O.l--inch spac
ing, The discrete compo
nents were soldered directly
on the board in an arrange
ment which min imized the
number of additional inter
connecting wires. For the in
tegrated ci rcuits. w ire-wrap
sockets were used, and this
part of the circuit was wire
wrapped.

Miniature binding posts

of pulses (0) simi lar to the
signal of the vxo with the ex
ception that for every 10
pulses of the vxo one pulse is
m issing. Therefore, 9 pulses
are generated at the output
of gate IC90 for 10 pulses of
t he vxo. constitut ing a d iv i
sion by 10/9 =1,111

The frequency/phase de
tector, IC1 4,· checks the fre
quency/phase difference be
tween the reference fre
quency and the variable f re
quency, i.e., the AM-station
carrier frequency and the
vxo frequency, respectively,
both divided down to 10
(US) or 9 (Europe) kHz. 10(9)
kHz pu lses appear on pins 5
and/or 10 with a duty cycle
corresponding to the differ
ence. These pu lses are fi l
tered by a low -pass filter (R2,
R3, R4, C2, (3, l -mH choke)
and buffered by transistor Tt.

Any sma ll signa l transis
tor is applicable here provid
ed it has a gain high enough
to meet the following speci
fications: no frequency/
phase difference generates
a voltage of about 3 volts at
TP2; a higher frequency or a
leading phase of the vari
able frequency (vxo) with re
spect to the reference fre
quency generates voltages

t
CO"'PONENT /'- CO'"'PONE NT
~ROUP • ~R OUP 2

I C I~
.,. FREO , ." Ic ,a

780~C PHASE • a 8~F
'80~C

RE~ #, OETEC TOR
00.

RE~. # 2

." ALL OTHER
10, . COMPONENTS

a e,.. 00. 6 e~F

• ." •
BUFFER

",' '- / '""

lOC IO.PIN~ ?I .r---I _

IIC9 C.P IN ;)------- - - - - --- --,U---

"(ICIO.PIN 121

" ,
(lC IO.PIN 141

Fig. 4. Operation of the divide-by-1 .111 ... module as ex
plained in the text.

and it s output terminal (pi n
11) is in a low state. Conse
quently, the output of gate
IC9C remains high constant
l y , enab ling gate IC9 0
whic h passes the pulses
from t he output of gate
IC8B directly to the input of
the chain of decade count
ers. No frequency division
takes place in this case (divi
sion by 1). However, when
pi n 2 of the decade counter
is in a low state (grounded),
the counter is operative. It s
act ion is explained in Fig. 4.

The counter contains a
chain of fou r flip-f lops with
designations QAfor the out
put of the fi rst and QD for the
output of the last fl ip-flop.
For the arrangement shown
in t he schematic, the first
flip-fl op is triggered by each
negative transition of the vxc
pulse sequence. QD assumes
a high state after 8 input
pulses and is reset to a low
state after 10 pulses. This
consti tutes one complete cy
cle of the decade counter.
The logic combination of
outputs QAand QD by gate
IC9C produces signal C at its
output. And the logic com
bination of signal C and the
signa l of the vxo by gate
IC90 generates a sequence

The vxo consists of a low
cost microprocessor crystal
and one CMOS gate (lC7,
same pinout as IC8l

) as the
active device. The double
varactor diode, BB104
green, has a capacity swing
from 35 pF at 3 volts to 14 pF
at 30 volts of reverse bias.
Any other varactor diode of
similar characteristics is ap
plicable. For a voltage swing
from 1.5 to 5.0 volts at TP2,
a frequency deviation of ap
proximately + 6O! - 95 Hz
from the nominal frequency
of 10 M Hz was measured.
Initia lly, trimmer capacitor
Cl is adjusted so that an er
ror voltage of about 3 volts
is measu red at TP2 for a
vxo output frequency of
10,000,000,0 M Hz.

Several inexpensive crys
tals were tried out with ap
propriate readjustment of
Cl, and they gave similar
good results. The CMOS lev
el of the vxo signa l is con
verted to TTL level by the
combination of one low
power Schottky gate (ICBA)
and a 560-Dhm pul l-down
resistor at its input. J Another
gate (ICB6) is used for buff
ering the 10-tv\Hz signal. It is
further buffered by TTL
gates IC9A and IC96 and
passed to the 10-tv\Hz out
put terminal.

As the 10-tv\Hz signal is
going to be checked against
a reference frequency of 10
(US) or 9 (Europe) kHz, it
must first be divided by 1 or
1.111 .. . giving a frequency
of 10 or 9 MHz. The chain of
three decade counters (lCl1 
lC13 J

) which follows divides
that frequency down to 10
or 9 kHz and this signa l is
passed to the frequency!
phase detector as the vari
able f requency together
with the 10- o r 9-kHz refer
ence frequency from the
AM-broadcast rec e iv i ng
branch of the ci rcuit.

The alternative division
byl orl .lll · " , respect ive
Iy, is achieved by the com
bination of decade counter
IC10 and gates IC9C and
lC90.J If pin 2 of the decade
counter is high, i.e., at Vcc
level, the counter is disabled
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voltage stabi lizes else
where, ad ju st C1 of t he vxc
to achieve an indicat ion of 3
volts.

Finally, ad just ( 1 so that
an error voltage of 3.2 volts
is indicated. This finishes the
alignment of the ci rcuit.

Performance

The performance mea
surements were made with
the same test equipment al
ready used for the align
ment of the circuit. First, the
frequency counter together
with the 10:1 test probe was
checked. An undesirable
sensitivity of its intern al
clock generator to TTL sig
nals at its input could not be
found. However, it was sen
sitive to heavy line no ise, so
a 12-volt car battery was
used to power the f requency
counter.

The frequency counter
had an internal voltage regu
lator for 5 volts, but no drop
of battery voltage occurred
during the time of measure
ment. After wa rm-up, the
counter was connected to
TP1 of the circuit and its in
terna l clock aligned for a
disp lay of 10,000,000 Hz for
a measuring period of 1 sec
ond. Then it was aligned for
an overflow to(1:0,000,000.0
Hz (representing 10,<XXl,<XXl.0
Hz) using a measuring peri 
od of 10 seconds. Using this
test setup and applying a
YOM to TP2, the foll owing
performance measurements
were made:

1) The frequency counter
d isplayed no other values
t han (1)0,000,000.0 (over
f low) or 9,999,999.9 during
more than one hour of mea
surement and for consecu 
tive measu ring interva ls of
10 seconds at room tem
perature.

2) No other va lues than
(1 »,000,000.0 (overf low) or
9,999,999.9 were displayed
for intermittent shorts of the
10-MHz output term inal to
ground. Also, the error volt
age of 3.2 volts at TP2 re
mained constant in this case.

3) No other values than
(1)),000,000.0 (overf low) or

tronics model 861 0A fre
quency counter with an HP
10006 A 10:1 test probe (14
pF!10 megohms), and a
smal l pocket receiver to
check w hether the broad
cast station to be uti li zed is
on the ai r.

First , t he rec eiv e r is
al igned by measuring its agc
voltage at TP3 and tuning
the inpu t and output circu it
of the receiver for max imum
age voltage. The negative
age voltage should be at
least 0.6 volts and may run
as high as several volts de
pending on the strength of
the AM station received .
Th e compone nt values
shown in the schematic dia
gram were chosen to receive
a station on 756 kHz.

With the frequency count
er at TP4, one should obta in
a stab le indication of the
carrier frequency of the AM·
broadcast station selected.
If the display is not stable
within one bit of the last
digit of the fr equ ency
counter, make sure that the
counter is not d istu rbed by
residual modulation of the
carrie r, l ine noise, or other
signals.

Next, program the appro
priate number into the three
count-down counters (IC3
IC5) which follow to obtain
a 10(9)-kHz read ing on the
frequency counter at TPS.

Now connect the f re
quency counter to TP1 and
the YOM to TP2 and ad just
C1 so that the frequency
counter displays 10-20 Hz
more than 10 MHz (if t he
YOM indicates more than 3
volts) o r 10-20 Hz less than
10 M Hz (if the YOM indi
cates less than 3 vo lts initial
ly). A llow the frequency!
phase detector up to 30 sec
onds to recover from satura
t ion and observe the YOM.
The error voltage measu red
at TP2 should stabilize at
about 3 volts within 60 sec
onds with the unlock indi
cator turned off and the fre
quency counter displaying
10.000,000 Hz, 9,999,999.9
H z, or an overflow to
{1»,000,000.0 Hz depending
on its accuracy. If the error

-r-r--vcc t
-GND

-VCC2

IC'
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installed d irect ly into ex
isting equipment. In case of
a metal cabinet, t he ferrite
antenna must be mounted
externally.

Alignment

The test instruments used
for alignment were a YOM
with an inte rnal resistance
of 20k Ohms/volt. a Sab-
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were inserted in t he perfo
rated board where needed .
The whole ci rcuit board
may be mounted in a minia
ture cabinet 71 mm long X
102 mm wideX28 mm high
(2-3/4" X 4" X 1·1 /8") . In this
case, both regulators are
mounted directly on the in
ner surface of the cabinet.
However, the board may be
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on a eer

CP-l Computer Patch™ Interface
The AEA Model CP-1 Computer Patch" interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with the appropriate software package (see your dealer), the CP-1 will patch
most of the popular personal computers to your transceiver for a complete full -feature
RTTY/CW station . No computer programming skills are necessary. The CP-1 was
designed with the RTTY neophyte in mind , but its sophisticated circuit ry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capabil ity in addition to fixed 170 Hz dual channel filtering .
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak
signal conditions.

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and
minus (-) output jacks are also provided for CW keying of your transmitter. An opt ional
low cost RS-232 port is also available. The CP-1 is powered wi th 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1 .

•

Hwy. 24 Oowntown. Left 27th oft ·ramp

VAN NUYS, CA 91401
6265 Sepulveda arvo.. (213) 988·2212

5 miles south on 101 trom S.F. Airpo,t

SAN DIEGO, CA 92123
5375 Kearny Vitia Road, (619) 560·4900

FREE PHONE 800·854·6046 (o. " ,•• cen•.o. ,,)
ANAHEIM, CA 92801 BURLINGAME, CA 94010 OAKLAND, CA 94609

2620 W. La Palma 999 Howard Ave., (415) 342·5757 281 1 Telegraph Ave., (415) 451 ·5757
(71 4) 761·3033 (213) 860·2040

getween Disneyland'" Knott's Berry Farm

Hwy. 163 & Clairemont Mesa Blvd. San O;lIgo Fwy. at V;c tory Blvd.

Prices and specifications subject to change without notice or obi igation .
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cy counte r, the following
co nclusio ns were drawn:
_ The circuit can provide a

10-MHz reference frequen
cy with a short-te rm stability
of at least 0.01 ppm and a
much higher long-term sta
bility.
_ Its accuracy and stability
are directly dependent upon
the qua lity of the AM-broad
cast signa l used as a refe r
ence frequency. Most AM
station freq uencies are ac
curate to this and even to a
higher degree.
_In contrast to a vxo in a
t he rmostat. t he c irc u it
needs no wa rm-up period,
it has no drift due to aging.
it provides at least one order
of magnitude better stabili
ty, and it does not cos t
more.

_ It a lso has a ll the provi
sions necessa ry to accom
modate a 9-k Hz raster of
broadcast frequenc ies if the
FCC should go along this
way in the futu re.

Use the circuit as an ex
ternal re ference, install it as
the main clock in the exist
ing space of you r frequency
counter, or use it as a cali
bration standa rd for your
sta tion. In every case, you
are bringing a degree of fre
quency accuracy and stabil 
ity to your ham shack which
is maintained for you by
other people day and night
and brought to yo ur home
free of charge. Enjoy it!.
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the output frequency of the
c irc u it were cou nte rbal
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different sign of the frequen-
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IC sockets
4 Wire-wrap. 16pin (Quest Electronics)
10 Wire-wrap. 14 pin (Quest Electron ics)

Resistors (all 1/10 Watt)
1 5600hm
3 1k Ohm
1 5.6k Ohm
2 8.2k Ohm
1 10+< Ohm
1 12k Ohm
3 15k Ohm
1 47k Ohm
1 120k Ohm
1 22megohm

Capacitors
(15 V except where Indicated)
1 10pF
1 22 pF
1 160 pF
1 680 pF
1 560 pF
1 1 nF
8 10 nF
1 10 nF/SO V
1 22 nF
1 .68 uF
1 1 uF, electrolytic
3 6.8 uF, electrolytic
1 6.6 uFI50 V. electrolytic
1 10 uF, electrolytic
1 47 uF, elect rolyt ic
1 220 uF, elctrolytic
2 Trimmer capacitors 1Q.80 pF

Other
1 Ferrite rod 115 x 8 mm (R3J.05O.4OO)
1 Perforated board
1 Miniaturized f ilter (l2) (L-43-1)
1 1·mH choll;e
16 Terminal posts for board

Wi re, solder etc.

Parts list

Integrated Circuits
1 MC4044P (Motorola)
1 SN74LS221N (Quest Electronics)
1 SN7414N (Quest Electronics)
1 SN7400N (Quest Electronics)
4 SN7490N (Quest Electronics)
3 SN74192N (Quest Electronics)
1 SN74COO (Quest Electronics)
1 SN74LSOON (Quest Electron ics)
1 TAA9910 (Siemens-Ref. 2)
2 7805C regulators (R F. Electronics)

Crystal
1 l()..MHz crystal (Quest Electron iCS)

Semiconductors
1 lEO, red TQ.18 (Quest Electronics)
1 Transistor BCl70 or equivalent
1 Varactordiode BB104gn or equivalent
1 Diode1N4148

Conclusions

As it was considered un
likely that during the perfor
ma nce tests variations of

9,999,999.9 were displayed
for ambient temperatures of
30 C (refrigerator) or 500 C
(s to ve) . No sig n ific a nt
change of the error voltage
at TP2 was not iced. (The
measurements were made
qu ickly afte r the 1-hour
cooling/heating procedure
o uts ide th e re fr igera tor/
stove si nce their metal cabi
nets prevented the circuit
from re ce iving the AM
broadcast stat ion.)

4) No other values than
(1».000,000.0 (overflow) or
9,999,999.9 were d isplayed
fo r a change of Vin in steps
of 10 volts in the range of
7-27 volts.

5) If the circuit is operated
employing the Euro pe an
raster of AM-broadcast fre
quencies, phase modulat ion
of the 10-MHz signa l may be
expected due to the quas i
period ic/aperiod ic o pera 
t ion of t he d ivid e-b y
1 .111 · · · module. However,
due to the long time con
stant of the low-pass filter
following the output of the
frequency/phase dete ctor,
ac components of the error
voltage are filtered out to a
large d egree a nd a low
phase modulation of less
than 4% peak-to-peak was
mea sured with an o scil 
loscope.

6) The output frequency set
tled to a di splay o f
(11),000,000.0 (overflow) or
9,999,999.9 with in 60 sec
o nds afte r power was ap
plied to the circ uit.

7) The circuit is sensitive to
heavy li ne noise which in
severe cases requires addi
tional li ne filteri ng in front
of the power supply. It also
is sensitive to major distur
bances of the AM signal. For
exam ple, duri ng a th under
storm the freq uency of the
10-M Hz output signal
d ropped by some Hz several
times but recovered within a
few seconds. A complete
loss of the AM signa l causes
a drop of the outpu t fre
quency to the lower bound
of the phase-locked-loop
capture range on the order
of 100 Hz below 10 MHz.
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SATISFACTION GUARANTEED
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"'-'-- WHAT'S IN IT? ------
To make a regular UHF tuner in to a GILCO HIGH GAtN TUNER. each and every one of

the following steps is painstakingly taken by a ceoseo technician:
1. The first thing GILCO does is change the standard diode to a hot C.rrier diadl
2. The nmer's output is tnen measured on our JERROLO field strength meter and com
pared to a computer derNed chart from which we determine !he correct va lue coil to add
across the IF output for maximum pfl"p6Iked gain
3, The tuner is then feda standard l Odb 300 ohm antenna input and whilemonttoringthe
output on our HEWLETT PACKA RD spectrum analyzer, the tuner is tuned to !he desired
channel and ns oscillator is offset for the desired output frequency as follows:

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We ca ll this step peaking because the tuner's output looks likea peak on our spectrum
analyzer and the hlghesf po int of that peak is actua lly adjusted lor the oesired output.
4. The last step is cne more measurement on the field strength mete- ween is again con
pared 10 our penormance chart to calculate the correct value of the second coil which is
added to the «oers internal conoecucns.

This procedure was developed by GILCO and it is our computer derived performance
cnarts !hat make our tuner better, that's because almost eVBI)' luner gats • difIBflnt valuf
coil teore it' s peaked and again adifferent va lue coil after it 's peaked The comonaneos
are endless and the way we def8mrinfl the valuas Is aur secflt. . .

G1LCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with GllCO

High Gain Tuner
- Requires NO Modification to

Your Television
• IndividuaHy Packagfld and

ubeled Parts SaVll
Guesswork

• The only tools required for
assembly are: screwdriver, socer
ing Iron , voltmeter. Nodrilling is re-
quired 10 the PI C board 1'ra.f1ritJad, P""SCfBBned, plated throogll the
_ ThiS ktt was desigil6d to takeac- holes PIC l1oaro. A'harowa"" confIBCflIrs, 22
vantage of the GILCOhigh gain luner fUga It/uSU.tsd IIIslroction trIInWlI, & GiJco Ny-
whk:h means its circuitry is simpl6r Gilm tunar. Kit ass,mlhf8s III just 4 haurs.
and mM , ffic ient than those circutts that recuire inferKlr varaoor tuners.

FREE 22 Page Instruction Book included wtth each PIC Board or Parts Kit, This in
struction book Will gU ide the builder through every step of the assembly. Nearty evel)'
page is muslTated, With th is Instruction Book. estimated assem~y time is 4 hours

Part No. 821 Prjn::~~'c~n~:~ ~~~ . ~~. ~~~.~ .~ I.l.~~ .. . . .$1700

1. This Printed Circurt Board uses only one res ist. This prevents solder bridges.
jumper, others USB nine. 4. NBWl/stAdditirm: l hG PI Cboan:l is plilllld
2. TIHI compooem l8yaut Is scmen printed through !til boles This allows lor easier
on the conpcrent side of the PIC board. and more positive SOldered contact between
3. The solder side of the PIC board is ee parts and the PIC board.
covered with high temperature so lder $8000
Part No. 822 Complete Electronic Parts Kn ,
All resistors (30), pcteotcmeters (1 ·5K, 3-10K). Panel Mount Potentiometer (10K), Eec
trolytic Capacitors (5), Ceramic and Mylar Disc Capacitors (35). Variable Capac itors (4),
A1llnte9rated Circuits (7). VOltage Regulator. Heal Sink , ucoes (4).IC Sockets (4·8 pin,
3·14 pin). Power rransierrrer (24V , lA), COI l Kit with No. 26 wire (4), Speaker (4" .
Ser.} . Standoffs . Coaxia l Cable, All Miscellaneous Harware . Etc . All parts are indNidually
packaged and ialleled,

All components inclUding theWire, Hardware , coaxia l Cable and Haat Sinks are includ
ed in the parts kit. This means your assembly l ime trcm start to finish is just 4 hours.

--- GILCO ACCESSORIES & AMPliFIER KITS --=.
I A02 New 2 stage. low nose. 28dbgain RF amplifier krt
I A03 New 1 stage. iow nose. 14db gain RF amplifie r,

------------- OILCO ORDER FORM-------------
1820 GILCO Hy·Gain Ml)Ijnied Tuner , , , . . . '15":-=====
1821 GILCOPredrlllld,ScrlflnPrinllld,Clfcuit8oatd .. , '1~_

1822 GILCO Parts Kit (Less PIC 8oard) .. . . , ... . , . , , '80"~~===
1820, 821, 822 Camp•• PIC 8aan:l and Pa rts Kit (1II lhrlfl ) . . '11000

IAD2 Two stagl , 28 db ~iq , Amplifier Kit , , . . . . . '1810

lA03 Onutalli . 14db gain, Ampllllet Kit , , ,. S10_H-=====

-- -~ -•.•..; •.

Whether you're a repeater owner.
cont rol op. o r use r. the RC·SSO
cont roller offe rs you capabilities
you've only dreamed of . Like natu ral
sound ing speech syn t hesis . . . easy.
remote Touch -Tone programming . ..
talking meter readback synthesized
remote base o pe ration a nd a n
autopatch with features you have to
hea r to believe.

Ask anyone that owns an RC·8S0
controller. Or ask us for our demo
tape. so you can hear for yourself.

Most Important of all. upgrade
through software. prevents obsoles
t ense. Which lets us bring you new
features. like our sc hed ule r. fo r
automatic changeover of repeater
status by time and day of week ...
And our mailbox. for leaving
messages f or your friends. Plus much,
much more!

We're changing
what repeaters
can do , , , for YOU!

NOVAX Interllces your IlIndl rd 2 mellr; 220: 450: Itc. 81M
IlIlIon I nd IIllpho".. Ullng I hIgh lpeed IeIn I wltchl"" Iect>
nique 10 thl l you c:ln direct dOll from your I utomoblll 01 with
your HT from l tle blCkyan:l or poolalde - Automl uc:llly EIIy
Inl llllllloo Irln_i... 'I, ,-turi"" IOlid Ititl IWltchlng. off bIIt
'9",ltI ... ",vl lllbil inllrfaoed wltl'lln lCOM 22U.

NOYAllII

The
RC-8S0 Repeater
Controller-The
New Standard in
High PerformanceI

acc=:: Call or write for detailed specltjcanons
on t he RC ·8S0 Repeater Controller.

... 124

10816 Northridge Square • Cupertino.CA 9S014 _ (408) 749-8330

NOW TWO MODELS TO
SERVE YOU BETTER

YOUR OWN PRIVATE AUTOPATCH

'IATull" _ AA' NOVAX II

_ 3 mln. c.J1 1tJ........ tl.... m ves
• Up to 45 Me. ecIMty . i..... m m
•Si'" d igit ....",.. Control '" .,
_ DTlol F IT_ TonoJ· phon.-,lon '" '"_ 4 60;01....",.. eontrol ., m
_ r oll _ ., '"_ LED Digltol DlIploy ., '"• Vlnvl _ " urn. _ 01.. 5". e". r' ,O'·.. r .. ,."
• oo..ctIv ,..-_ "-"" ., '". "","","~ Sy...... 0.... , lMld......n ., YEI-''()ptlan~

• " "" _ C_ ou-"",J .•Opt..... , ~. ." YEI-Wlrwd

" T_k ITT

eo. 182 · TueI....nRd.
_......-. N.Y. 1348D
or PIIone 316-ll28-2te5

...S"" L,st 0 1 AfJrer!isers on page 114 73 Magazine - Ju ly, 1983 41
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M'CROLOG
-

SPECIFICATIONS
INPUTS: Receiver audio, in & out phone
jacks for easy speaker connections.
Hand key input allows code pract ice that
reads you r send ing and drives the trans
mitter keying outputs.
OUTPUTS TO TRANSCEIVER: Positive
and negative switching lor CW & FSK key·
ing, solid state or tube type transmitters,
AFSK lones at microphone compat ible
levels, T/A(PTT) transmitter control.

PRINTER OUTPUT; Uses standard VIC
printer fo r " Hard·Copy" of both receive
and transmit da ta regard less 01 en-the
air mode. Also has hi voltage tran sistor
switc h on board for driving current-loop
type printers.

DISC & TAPE INTERFACE: Uses stan
dard VIC DI SC & DATASET for recording
oft the air and making long " brag tapes."
Another handy feature is the abili ty to
save and re-Ioad your " here-is" memo
ories easily. Since th is lunction is also
compatible wi th you r VIC disc drive, it 's
espec ially nice fo r quick start-up.
VARIABLE MEMORY UTILIZATION: A
unique Microlog feature allows you to
select the size of your text buffer and 8
" HERE·IS" messages from the available
computer RAM. It automat ically takes Into
account any memory expansion car
trldges you've added. The unexpended
VIC has about 3000 characters for you to
allocate. You could for example choose
eight 300 character messages and a 600
charac ter text buffer. If you don't tell It
otherwise, the system will default to
eight 100 charac ter " HERE·IS" mem
ories and a 2200 character text buffer.
The expanded VIC will have different
defau lt memory sizes, depending on the
amount of added memory. The proqrarn
mabie " HERE·IS" memories can be load·
ed or inserted in to the tex t bu ffer lor
t ransmission at any t ime.

TEXT BUFFER: Allows you to type ahead
while receiving. Text entered Into the
buffer is visible above the split -screen
l ine for correction befo re sendi ng.

AUTO·START: Inhibits t he display of
non-artv data.
TUNING INDICATORS: On screen visual
t uning aid and audio (pilch) referen ce
tone lor RnY and CWo(Audio Is heard
thru your tv or monitor's sound channel,
just l ike any other VIC generated audio.)
W R U (Who Are You?): Automatically
responds with your call sign when a user
programmable sequence up to 15 cner
acters is received.
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SEL-CALS: Two 15 character user pro
grammable sequences. Receipt of eetcet
1#1 enables the printer, disc or tape.
Receipt of 1#2 disables these outputs lor
unattended message store (mailbox).
FULL SPEED OPERATION: Transmit and
receive Morse - 5 to 199 WPM , Baudot
- 60, 66, 75, 100, 132WPM, ASCII - 100
& 300 baud.
MORSE SPEED TRACKING: Automatic
and speed lock modes, keyboard selec
table.
vIDeo DISPLAY: Color keyed display
makes optimum use 01 the computer 's
color capabili ty. Uses standard VIC tor
mat of 23 lines of 22 characters.

SPLlT·SCREEN: Displays text buffer In
put above and receive/real-time transmit
text below the split line.

TOP LINE DISPLAY: Constant display of
Time, Mode, Speed/Code In use, and
status Indicators.

TEST MESSAGES: Quick brown lox and
RYRY 's in Baudot, U·U· In ASCII , and
VVV in Morse.

SPECIAL SYNC·LOCK MODE: Allows im
proved ASCII operation and "Paced Out
put" In Baudol RnY.

T/R(PTT): Fully automatic control of your
XMTR via the Push-to Talk line in both
RTTY and Morse.

UN-SHIFT on SPACE: Automatically
shift s back to " LEnERS" upon receipt
or transmission of a Baudot space.
Keyboard command on/off.

SYNC: Transmits "Blank Fill" in RnY
and 8T in Morse when the text buffer Is
empty and unit Is In transmit. Keyboard
command on/off.

OUTPUT MODES: CHAR - outputs each
character as typed. WORD - outputs
full word when spacebar is typed . LINE
- outputs tun line when carriage return
Is typed. BUFFER - outputs full buffer,
on command.

REAL·TIME CLOCK: Uses the VIC's in
ternal c lock for constant on screen
display of time whi ch can be inserted In
to text buffer on keyboard command.

WORD WRAP AROUND: Prevents split
t ing words at the end of a tine. Works In
receive as well as transmit.

MORSE TONE DETECTOR: Single tone,
800 Hz center Irequency, with effective
bandw idth of 300 Hz. Pitch reference
regenerated audio tone for easy tuning.

CMJTP\Jno
T11A~S..m ER
A'SKTO~ES AUDI00lI1I'\JT WlOE!~'"ROW

6 P.T,T. ' OS"EAKER ",'FT

RTTV DEMODULATOR: True dual tone
computer enhanced demodulator circuit
on standard 2125/2295 Hz tone pair com
patible with HF Rny and VHF FM opera
tlon. Switch selected wide and narrow
shift.

CODE PRACTICE: Random five charac
ter code group generator sends at any
speed you set via the keyboard. Hand
key Input for sending practice and
manual morse transmission.

CW ID & NORMAL ID: Two Independent
16 character memories for either 2 call s
or one normal and one with auto-CW 10
for RnY.

MECHANICAL: Printed circu it board Is
G·10 epoxy, double sided with plated
thru holes. Board Is solder masked and
silk-screened with parts locations for
easy troubleshooting. Size is 534~ wide
by 4Y2 W deep by 34 ~ high. Fits directly Into
VIC expansion port and Is compatible
with popular expander boards In use.

NO EXTERNAL POWER REQUIRED: Unit
is completely powered by host computer,
eliminating the need for outboard power
supply. (Ent ire system; VIC, Microlog
AIR-1, & video monitor can easily run from
12 vee power for remote or emergency
battery operation.)
CONNECTIONS: All inputs/outputs are
convenient 1/. W 3 circuit phone or RCA
phono types. Mating plugs are all provided.

Note: VIC, VIC·20 and DATASET are trademarks 01
Commodore Eleclronlcs. ltd.

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION



Connect your
computer
to the air!
The "AIRWAVES" that is, thru the Mlcrolog AIR·1, a
single board terminal unit AND operating program
that needs no external power supply or dangling ex
tras to put your VIC-20 computer on CW & RTTY. And
what a program! The famous Microlog CW decoding
algorithms, superior computer enhanced AITY
detection, all the features that have made Microlog
terminals the standard by which others are com
pared. Convenient plug-in jacks make connection to
your radio a snap. On screen tuning indicator and
audio reference tone make it easy to use . The sim
ple, one board design makes it inexpensive. And
Microlog know-how makes it best!

There's nothing left out with the AIR·1. Your VIC·20,
America's most popular computer, can team-up with
Microlog, America's most successful HAM terminal,
to give you an unbeatable price and performance
combination for AITY & CWo If you 've been waiting
for the right system at the right price, or you 've been
disappointed with previous operating programs,
your time is now. At $199, the complete AIR·1 Is your
answer. Join the silent revolution in AITY/CW and
put your VIC·20 ON·THE·AIA! See it at your local
dealer or give us a call at Mlcrolog Corporation,
18713 Mooney Drive, Gaithersburg, Maryland .
TEL (301) 258 8400. TELEX 908153.

Nota: VIC·20 Is a trade mark 01Commodora Elect rol'llcs, Ltd,

MICROLOG
INNOVATORS IN DIGITAL COMMUNICA nON
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William B. Jones KD7S
1081 Sierra Avenue
Clovis CA 93612

Build the
Billboard Keyboard Keyer

Get perfectly-timed CW without a buffer.
Then join the crowd at 60 + wpm.

Fig. 1. Schematic of the "Billboard" keyboard keyer. Integrated circuit Q1 is a CD4oo1 B
and Q2 is a (D4011 B. Although not shown on the schematic, pins 14 of these chips should
be connected to + 9 volts and pins 7 should be grounded.
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Amid a flurry of activ ity
to make modern ama

teur radio equipment ex
treme ly so ph isticate d,
there are some indicat ions
of a welcome trend in t he
oppos ite dir ect ion. This is
evidenced by the po pulari
ty of direct conversion re
ceivers, low-power trans
mitte rs, and, in some in-

stances, keyers. Magazine
ed itors a re begging for man
uscripts describing equi p
ment the average amate ur
can bui ld withou t a labora
tory fu ll of expens ive test
gear o r an e nginee ring de
gree in so lid-state physics.

O ne area whic h has not
fel t the full impact of this
simple design philosophy

has been tha t of the key
board kever. Some attempt
ha s been made in thi s d irec
tion, bu t it has fal len far
short of most people's ex
pecta tions.

O ne ea rly exam ple of a
rather uncom plicated de
vice appeared in CQ a few
years ago.' Unfo rt unately,
there was a flaw in the de-

sign which wou ld have ren
dered the unit inoperab le
had the builde r not seen a
fo ll owing article describi ng
an add-on memo ry wh ich
was published in a subse
quent issue of the same
magaz tne. ' The same au
t ho r mo re re ce nt ly de
sc ri bed a fa irly simple key
board kever which appears
to have whetted t he appe
tite of ma ny home-brew art
ists, judging from the num
be r of un its heard on the ai r
rece ntly.J Even so, this most
recent design req uires some
fourtee n integrated ci rcuits
whic h wou ld intimidate the
less expe rienced bui lder in
most cases .

Desc ribed he re is a key
board keye r which requires
only five commonly avail
ab le CMOS integrated cir
cu its , It is capable of ge ner
ating all lette rs, numbers,
punc tuation, and 2£.ecial
cha racters such as AR, 6T,
SK, and AS. The keys are
e lectronica lly disabled dur
ing cha racter generation,
whic h el iminates dis rupting
tha t character once it has
been in it ia t e d , Fu rther-



Fig. 2. Placement guide for d iodes in the d iode matrix. The firs t column refers to the
CD5422 down-counter. The second column is for the CD4021 shift register. A dot indicates
that a d iode is to be placed in the appropriate l ine. All diodes are sil icon switching types
such as 1N914s or 1N4148s. The use of germanium diodes such as 1N34s is not recom
mended.
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the appropriate input line
and strobing pin 9 (load)
high. As t he clock input of
the shift register (pin 10) is
pulsed, any logic zero pro
grammed will eventually
work its way to the output
and cause a das h to be sent.

Integrated circu it Q5 is
a p rog ra m mable dow n
counte r. It is pre lo aded to
o ne number higher than
dots or dashes in the appro
priate Morse character. The
purpose of this is to keep
the keyed dock (Q1A and
Q2A) running for the add..
tional time necessary to
comple te the automatic let
ter spacing. The counter is
preloaded in identical fash
ion to the shift registe r.

Cate Q1C enables the
ou tput gate, Q1 D, in a ll
cases except whe n the
counter has reached the
numbe r o ne or zero so that
the letter space will not ap
pear as a code element.

The other half of the
dual-D flip-flop, Q3A, per-
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Circuit Operation
A diode matrix is used to

encode the kevswuches to
information which the elec
tronic circuitry needs to
form Morse code charac
ters. Some designers prefer
to use toroid transformers
for t his pu rpose. It is a moot
quest ion as to which meth
od is superior as both have
advantages as well as d isad
vantages . Diodes were c ho
sen here mainly fo r t he high
degree of reliability they af
ford . They are widely avai l
able and inexpensive as
well .

Integrated circuit Q4 is a
parallel in/sf'r ial out shift
register. Its output (Q6) is
used to control Q2C, Q2B,
and Q3 B which comprise a
dash generator. Any t ime a
logic zero is present at pins
1 and 2 of Q2C, a dash will
be generated . Othe rwise,
only dots will be formed.
l o g ic ze ros a re pro
grammed into the shift reg
iste r by placing a diode on

87"5.ij, 3.21
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deceptively simple design
which works poorly o r not
at all . The author was deter
mined that this device not
fall into that category. For
that reaso n, schematics and
parts lists were circu lated
to selected amateurs who
represented a cross-section
of bui lding abilities and ex
perience . Each was encour
aged to bu ild his keybo ard
as he saw fit. In each case,
performance was identica l
to that of the two originals I
built. A defective capacitor
ca used one unit to operate
erratically until the culprit
was found and relegated to
the garbage can. Another
builder used integra ted cir
cuits of dubious heritage
a nd experienced some
problems when operating in
high ambient temperatures .
Barring thi s so rt of trouble,
others building this key
board keyer shou ld have
absolutely no d ifficulty in
getting it to work, perfectly,
the first time.

more , automatic lette r
spacing ha s been built into
the des ign so that send ing
machine-perfect CW is no
longer a rich man's game.

The las t two features,
keyboard lock-out and au
tomatic letter spacing, are
extremely important con
sidera tions when you give
some thought as to how
they are used. Take the
co mbinatio n "CQ" as an ex
ample. The operator mo
mentarily depresses the "C"
key and that character be
gins. He may then immedi
ately depress the "Q" key
and ho ld it down until the
letter "C" and the space fo l
lowing it have been com
pleted. Then and only then
will the lette r " Q" begin, a t
which time the operato r re
lea ses the key and a perfect
"CQ" will be generated.
With very little practice,
this method can be used for
a ll words transm itted, thus
reducing o r el iminating al
together the need for ex
pensive and complica ted
buffer memories .

It is my o pinio n that buff
ers do no thing more than
compensate for poor typing
ability in much the same
way some o perato rs use lin
ear amplifiers to compen
sa te for poor operating
pract ices. If yo u are loud
e no ugh, so me body wi ll
surely answer yo u. If the op
erator is willing to practice
fo r a bit with a bufferless
keyboa rd, it is qu ite easy to
fool other keyboarders into
believing yo u actuall y do
have suc h a buffer in
sta lled . Enough sa id.

Finally, no provi sions for
a utoma t ic word spac ing
have been included, as it
was not felt necessary .
Most operators can simu
la te near-perfect word
spac ing by ear. Again, this
resu lts in a meaningfu l re
d uction in cost and com
plexity.

Design Philosophy

Simplicity by itself is
worthl ess unless cons idera
tion to reliab ility has been
given. We have all seen the
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forms the keybo ard lo ck
out function by presenting
a logi c o ne to the common
terminal of all keyswitches
during charac ter gene ra
tion. O nly afte r a character
and its space are completed
will the Qoutput go low, al
lowing another cha racter to
be sta rted .

All th is may seem rather
complicated at first, but a
couple of trips through the
logic shou ld bring every
thing together in short or
der. Consider each section
sepa rately instead of trying
to visualize the action si
multa neo usly. There are a
lo t of thi ngs going on at the
same time, which may tend
to confuse the reader who
tries to understand the ci r
cuit as a single un it.

It can be seen from the
sc hematic tha t everything
is used . Tha t is, there a re no
unused gates laying around
doing nothing, no flip-flops
stand ing idle. Nothing is
wa sted, which is one reason
this kind of performan ce
can be had with on ly five
act ive devices.

The add ition of a side
tone generator is left up to
the individual bu ilder. Most
modern t ra nsce ive rs a l
ready have them buil t in.
On the othe r hand, it is use
ful to have some method of
monitoring your progress as
you prac tice send ing with
out the rig being activated .
In my latest version, a Ra
dio Shack Piezo Buzzer
(part #273..()6()) was d riven
by a 2N2222A-type trans is
tor and served the func tion
of a sidetone generator sim
ply and inexpensively. The
singular drawback to this
device is that the pitch is
ra the r high for this applica
tion. Alternately, a 555 tim
e r wired as an audio oscil
lator could be driven by a
transistor in a simi lar man
ner to the Radio Shack de
vice. Whatever method you
choose, remember, the d riv
ing capability of CMOS in
tegrated circu its is limited
to extremely high imped
ance loads . Consult the
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CMOS Cookbook by lan
caste r for additio nal info r
mation.

Transmitter ke yi ng is
best done with a transistor
instead of a reed relay to re
duce the overa ll current
dra in. Since t he entire kever
is capable of operating fo r
extended periods of time
from a single nine-vo lt tran
sistor ra d io battery, it
would be a shame to throw
this feature away in order to
use a relay. My rig is all sol
id state and requi res keying
a positive voltage to
ground . Again, the 2N2222A
was brought into play and
performs the task well.
For those rigs which re
quire keying a high nega
t ive vo ltage to ground,
something similar to the cir
cuit used in the CMOS ver
sion of the Accu-Keyer
should do well.' A rece nt
paragraph in QST described
a system which is designed
to key both kinds of rigs
withou t worrying about
switch ing and could prob
ably be adapted to this key
board with littl e effort. ' In
any event, conside rations
should aga in be given to the
lim ited current-d riving ca
pabiliti es of CMOS integrat
ed circ uits.

Construction

Due to t he si mp licity of
the design, it was decided
tha t no prin ted ci rcuit
board layo ut was neces
sary. Instead , t he prototype
mode ls were constructed
on perfboa rd using point
to-point wiring. This meth
od has proven most satis
factory in this and other
pro jects I have designed .
One lo ca l bu ilder used
w ire-wrap , w hich a lso
worked out well although it
was slightly more expen
sive.

Sockets were used for the
integrated circuits to aid
the builder should trouble
shooting become neces
sary. The small additional
cost is usually well justi
fied, as many years of build
ing experience has borne
o ut.

The d iode matrix is easily
wired by run ning " lines" of
numbe r e ighteen bare cop
per wire horizontal ly on
one side of the boa rd and
vertical ly on the other . The
author terminated the verti
ca l wires with miniature
flea clips pu rchased from
the loca l Radio Shack store.
Wires from the individua l
kevswitches were then sol
dered to the clips, resulting
in a neat and orderly pack
age.

Some number eighteen
wire may tend to be springy
and difficult to handle as it
comes off the spool. By
placing one end in a vise
and pulling on the other
end, the wire may be
stretched slightly which will
cause it to go limp and per
fectly stra ight. Try this trick
and you will be pleased
with how well it works.

My unit was housed in a
ca st-off computer key
board enclosure garnered
at the lo ca l surplus empori
um for a cost of under five
do llars. An earlier version
was built into a home-brew
box whic h was not very at
tractive but quite function
a l. It is diffic ult to justify
putt ing a twe nty-doll ar ci r
cu it into a twenty-f ive-dol
lar box with my limited bud
get. If t ha t sort of thing
doesn't bother you , there
are some very mce com
mercial enclosures avai l
able . l ust remembe r to
make it meta l fo r shieldi ng
the ci rcuit from strong rf
fields .

The actual kevswitc hes
were pu rchased from lame
co Electronics of Belmont.
California . They come as a
unit molded into a plastic
base thirteen inches long.
Because I had need for only
forty-four keys instead of
the sixty-three supplied, the
unit was cut down to ten
and one-half inches long
prior to wiring. This modifi
cation allowed space inside
the enclosu re for additional
circuitry which will be de
sc ribed in a subsequent arti
cle.

As with a ny project, the
finished unit is o nly as good
as t he pa rts which go into it.
Cutting corners usually re
su lts in compromised oper
ation. If a silver mica ca
pac itor is spec ified, use
one. The same applies to
tantalum capacitors . They
were chosen for a reaso n.
Also, whereve r possible,
use " 8" series integrated
ci rcuits as they are more re
liable and better suited for
this application. The erratic
operation in high ambient
temperature environments
discussed earlier was cu red
by switching from " A"
series to " B" series chips
from a reliable vendor .
Nine-volt transistor radio
batteries a re ideal power
sou rces for CMOS designs .
However, one should take
care to get a quality unit.
Don't waste your money On
t he dimestore c heapies .
Don't rob the one out of the
kid's handle-talkie. Buy a
fresh alkaline cel l for best
resu lts. It is money well
spent.

If t here is a keyboard
keyer in your futu re but the
family budget won' t a llow
the severa l hundred doll ars
a commerc ial job requ ires,
consider rolling your own.
You will be the winner all
the way around in dollars
saved and pride of using a
piece of equ ipment you
built you rself. As an added
bonus, most keyboa rders
find thei r code speed in
c reasi ng stead ily and rapid
ly. Pe rhaps the " Bill board"
descri bed here is the key to
an Extra class license for
you.•
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ALL ITEMS ARE
GUARANTEED OR SALES
PRICE REFUNDED.

PRICES F.O,B,
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT
NOTICE.

ITEMS SUBJECT TO
PRIOR SALE.

Houston COM·VENTION '83
The 1983 ARAl

National
Oct. 7-9, 1983

Astro Village Hotel

BELDEN COAX - WIRE

BELDEN6

COMPUTERS + RADIO
= RTTY/MORSE

ROBOT SINGLE FRAME
COLOR SSTV

400C S5TV Converter Call
1200C High Resolution Converter Call
800C RTTY/CW TX /RX Call
Update C Kit 400C /800C $155.00

HYGAIN TH 7DX $369.00, 103bas $59.00,
105bas $119.00

153bas $79.00, 155bas $1 79.00 ,
203bas $ 139.00

CUSHCRAFT A3 $179.00, R31A4 $229.00,
204CD $239.00, 154CD $109.00,
104CD $89.00, 402CD $279.00

Big LCD Clock
GMT/ local twin display, black frame with

large. easy-to-read display (.6 " high)
Batteries included. $29.9 5 -+ $1.50 shipping.

HAM TAGS
$12.95 + $1.50 shipping

DON'S CORNER
New Program: We can have our computer
specialists ca ll you at no cnarqe for complete
" hand -hold" help to computerize yo u r
operations after yo u purchase your system
from us. Remember, the new MFJ Interface
compatible with the xantron tcs software. Note
from Tang ... one of the big four in Japan hasa
new 500 Walt rig for HF. II's the ??1030s. Keep
watching!

IF IT'S
NOT LISTED,

CALL ME !!

#1 Kantron ics VIC-20 HAMSOFT
VIC-20 Computer

AEA CP-1 Computer Patch
with Cables to match your
radio. $325.00

#2 Above w/KANTRONICS
HAMTEXT $375.00

#3 VIC-64 + HAMTEXT + CP 1
+ cables CALl!

8214 RGB foam 39¢/ft

8237 RGB reg u la r 36¢/ft

8241 RG11 regular . , 36¢ / ft

8267 RG 213 mil 46¢ / ft

8268 RG21 4 mil $2.50/ft

8235 300 Ohm kW twin 20¢ /ft

8000 14GA ant wire stranded 10¢ / ft

9405 Heavy rotorcabte 46¢/ft

9888 ObI. shield RG8 foam 69¢ /ft

8448 Rotorcable 27¢/ft

8216 RG174u 19¢/ft

8240 RG58u 13¢ / ft

8241 RG59u 13¢/ft

9258 RG8x 19¢ /ft

NYE MB-V 3000 Watt Antenna Tuner
wIant switching
List $485.00 Net $435.00

We WIll opel'l a od iospect
all eq uipmel'lt at your
reques t Acces sories
purchesed will be iostalted
aod rested without charge

VHF
SPECIAL

KENWOOD TR79501
TT Mike .... List $399,95 - Call
TR2500 -+ PB25H
battery 289.00

ICOM lC25H 349.00
IC25A Green 309.00 Red 279.00
IC271A New Call

YAESU
FT208RA /FT708RA
Handle 269.00
FT625RD (limited) 600.00

CUSHCRAFT 3219 79.00
61768 179.00
2148/214FB 69.00
416T8 " 59.00

SANTEC
HT1200 w /battery &
DC Charger cord 250.00
ST7T , , , 230.00
ST440JiP , 299.00
ST144JiP w!free
DC cord 279.00

KDK 2030 FM 259.00
TRIPPLITE Re9ulated

20Af 12V DC supply .. . . 100.00
DB ENTERPRISES
New Quads Call

AEA MBARO 269.00
MBARC 399.00

VIBROPlEX 10% Off List
Cases stocked

TOKYO HYPOWER &
WELZ 10% Off List
ETO Alpha 77DX $3785.00
77SX (export) Call
Alpha work and all mods by
authorized factory technician

DRAKE TR5 639.00
RV7 VFO 269.00

ICOM IC740 949.00
$50.00 rebate -+ free AC
supply thru 7/31 /83

ICOM IC751A
Top of the line Call

YAESU FT77 - FT 980 Call
FT ONE -+ Accessories 2300.00

HUSTlEA 6BTV 139.00
HAL 5T5000 225.00
5T6OO0 649.00

ALPHA DELTA &
SHERWOOD . .. . . 10% Off List

TOKYO HYPOWEA HC2000
Tuner or HL160V amp, .. 299.00

1508 McKINNEY
HOUSTON, TEXAS 77010 ~.,

' CALL FOR QUOTES
713-658-0268

We Ilock what we advertise, and much more.
TOll FREE· ORDERS ONLY

1~800~23 1 -3057
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Construct the Lead-Foot Key
I f you like your CW in the fas t lane, you'll love this key.

And it is guaranteed not to slip - at any speed.

Editor's Note: Melling lead can be dangerousl Not only can you get burned, but the fumes can be toxic, too. Use caution and plenty of ven·
tIIation.

The finished model with glass-epoxy paddle arms, which
give it a "hard" feel, like the commercial paddles . Pheno lic
arms are more flexible and give it a "so ft" feel. If you like a
really so ft feel, make the arms an inch fonger. He y! If you
don't like sardines, you can get smoked d ams or oys ters in
the same siz e can!
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Fig. Z. Keying stanchions. To
begin, gap the points a t
0.010".

too ... it we ighed fou r
pounds .

A litt le later on, I found
that it was also very adapt
abl e for mounting the key
ing hardware . All I had to
do wa s d rill pilot holes
through the can and into
the lead c asti ng - very
slo wly . If you don 't have a
hand-drill or variable-speed
electric drill , use you r regu
lar elec tri c drill, but turn it
on and off repeatedl y to
keep it from running fa st . I
used a #4 drill. 3/32" in
diameter. and kept it oiled .
Now I was able to mo unt
the parts with #6 x 1/4"
sheet-met al hex-head
screws. Neat.

The Paddle Arm

The biggest cha llenge I
found in making the paddle
a rm was find ing the right
materi al. I wen t throug h the
usu a l list of leaf switches,
hacksaw blades. etc ., on ly
to f ind out t hat those

pane t o rch . The meta l
cl amps floated to the sur
face where I picked them
off with pliers. The sludge
al so floated to the surface,
and I scraped it off with the
lid from the can. (A friend
of mine used le ad p ipe and
melted it in the can over a
kitchen range burner. But,
before tha t, he drilled a
hole in each end of the can,
and pu t a sheet meta l sc rew
th rou gh it, thi s to ho ld the
lead casting and the can
secu rely together .I So far ,
so good.

Afte r the lead-fill ed can
cooled down. I washed o ff
the traces of sardine o il
with solvent (yo u can use
lantern fuel, paint thinner.
acetone, etc.I then roughed
t he surface with fi ne sa nd
paper, and gave it a coat of
pa int. Not bad . The upside
down can was smooth and
nicel y contoured . He avy

Fig. 1. Paddle construction.
Clamp glued ends together
until cement has cured. Use
same technique for tin-plate
ground contact.

--

eating some sardines, I was
about to throw the can
away. when I took a second
look and got a great idea.
Why not fill the sa rdine can
with melted lead and use it
fo r the base ?

Thinking about it fo r a
while. I could find no flaws,
so I sc rou nged some used
automobi le t ire-ba lancing
weig hts and melted them
into the can wi th my pro-

Have you ever consid
ered bu ild ing you r

own keying-padd le, only to
be stopped short by lack of
a heavy metal base? Me,
too . Then , o ne day after

J. H. Owens W5JQE
Rte. 1, 80_ 21lJ.T
Pottsboro TX 75076
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a ll of this work to bui ld a
paddle? Well , the problem
is that the manufactured
paddle is iambic, and I am
non-iambic, That's incom
patibility. I just co uldn' t
avoid closing both the dit
and dah contacts at the
same time, too often in the
wrong order. Mistakes, mis
takes, mistakes . So, I decid
ed that t he "sq ueeze" sys
tem, as we ll as the sq ueeze
paddles, were not for me.
Unfortunately, I cou ld find
no no n-squeeze, non-Iam
bic padd le o n the market.
So, I built my own . Maybe
th is art icle will st imu late
some manufacturer to take
a ste p back ward. Anything
to cu t down on the keying
mistakes on the air wo uld
be a blessing.•

...

4 '/4 ' -

o

•

urethane foam . This is the
st uff used for cushioning
fragile items for mailing. It
al so is used as weatherstrip
ping tapes. It worked , beau
tifully . Dime-size pieces ,
about one-qua rte r inc h
th ick, glued to the lead
base, did the job. The final
c ho ice was t w o st rips ,
about a half inch wide,
glued with rubber cement
a long each underside of the
base. This stuff works on
the co mme rcia l paddles,
too. Just slip a little piece
unde r each o ne of the rub
ber feet to ma ke co ntac t
with the desk surfa ce. I
know, because l awn o ne of
those co mme rc ia lly-bu ilt
padd les, a fine piece of
precis ion machinery.

So, why d id I go through

Fig. 4. Top view of the completed key, The dimensions were
measured on one of the models, but need not be exact.

Hardware for the key. The contact stanchions were made
from a second terminal board (same as the one on the leh)
cut into two pieces. The angle brackets for the contact stan
chions shown had pierced-and-threaded holes. but their
base ends had to be cut off to leave only one hole. Ordinary
112" x 112" angle brackets would serve as well. The sink
faucet washers may be glued to the base to raise it higher if
desired. The sheet metal screws for the terminal board
have to be 112" to 5/8" long to account for the standoff
spacers.

finer co mmercial mode ls.
No big problem with the
stanch ion contacts-6-32
nickel-plated brass sc rews,
about one inch long, worked
OK. I made the stanchions
by cutting a termi na l-strip
into two pieces, and mount
ing them to the base with
half-inch angle b rackets.
See Fig. 2.

The common, o r grou nd
contact, on the padd le arm
was a little trickier. The best
thing I co uld find was shiny
tin-plate, such as used for
Crisco and other hydroge
nated vegetab le-o il cans .
5-0-0-0, I raided the refriger 
ator and tra nsferred the
cooking grease fro m its
container into a plastic stor
age box . The n I cut off a
piece of the can ma ter ial
about a half inc h wide a nd
a n inch long, cleaned a ll t he
grease off it, bent it around
the padd le arm, and glued
it in place. See Figs. 3 and 4.

Next, I soldered the flexi
ble ground wire to the bend
point. Fina lly, I sprayed the
contact surface for lubrica
tion and corrosion resis
ta nce WD-40 o r TV tun
e r spray works well . Voila !
Soft -to uc h co ntac ts . Not
gold, but so muc h much
better than blued stee l.

The Non-Slip feet
One thing I ha d n ' t

planned on was a 4-pound
paddle slipp ing around on
my operating desk, even
with rubber feet on it. I
talked with some other
hams and they told me that
they had the same problem
with their bugs and paddles .
Some glued them to their
desks, others drilled holes
a nd sc rewed them down.

Well, I kept tryi ng dif
ferent things until one day I
hit the jackpot with poly-

••••••

Fig. 3. Details of paddle-arm assembly.

P 'le[ Of'
CRISCO CAl<

springy gadgets have minds
of their own ! They keep on
bounding back and forth
after you want them to
stop, and good e lectrica l
contacts they ain 't . So, after
many trial-and-error experi
ences, I got down to some
basic reasoning .

What I really needed was
a lightweight material. hav
ing low mechanical Q , o r
high damping factor , some
thing rigid in one plane and
flexible in the other. But
what? Then it hit me. How
about a st rip of pe rfboa rd
or, better still , two pieces?
After some experimenting, I
ended up with two st rips of
3/64" (0.0468) glass-epoxy
board, about 5/8" wide and
3 %" long, glued together at
t he last half-inch on each
end with epoxy ceme nt.
You al so can use cvano ac
rylate cement. See Fig . 1.

This assemb ly provided
the desired damping factor,
and more. Let me explain.
When you bend the arm,
one of the perfboa rd pieces
is stretched and the other
one is compressed, and the
friction between the two
absorbs the sto red kinetic
energy quickly . If you want
to test this, clamp one end
in a vise, and flick the other
end with a finger . li sten
closely, and note the time it
takes for the vibrat ion to
stop. Now try this same test
with a hacksaw blade and
you will find that the vibra
tions last ten times as
long . No minor d ifference
here, but a major improve
ment. OK?

The Oit-Oah
Electrical Contacts

Still another c ha lle nge
was finding a satisfa ctory
substitute for the precious
meta l contacts used o n the
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Phil AndfJr50n WQXI
3005 W. 19th Street
Lawrence KS 66Q44

The $2 Infinite-Memory Keyer
Take a break. Your cassette recorder

will send any message for you.

Fig. 2. Schematic of keyer system.
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Fig. 1. Cassette memory keyer block diagram.

casts, the usual ( 15, (30, o r
(60 ' cassettes cou ld be
used .

Code can be p laced on a
cassette by using an aud io
osc illator or you r transmit
te r sfdetone . Best results
a re obta ined if the code is
t ransmitted direct ly from
the oscil lator circuit to the
mike input of the cassette
tape recorder rat her than
reco rded by microphone
pickup . Too much back
ground no ise results from
the latter.

Demodulation
Be fore prese nti ng the

cassette keye r, let's look at
the gene ra l demodu latio n
process . As shown in Fig. 1,
it consists of fou r steps: lim
iting, peak detecti ng, low
pass filtering, and slicing.
The limiter is used to
ampl ify the cassette CW
tones and to prov ide suffi
cient drive for the peak
detector. Also, the li miter
will smooth out any sma ll
va riations in the amplitude
of the tones . This process is
similar to FM detection ex-

t rt,
OUTPUT

=

presented in this art icle will
conve rt the CW to nes from
the tape player into keying
sig na ls to drive the trans
mitte r.

For repeti tive messages
suc h as CQ CQ DE.. _, you
can use a continuous cas
se tte tape. These come in
1/2-, 1-, 2-, and 3-min ute
durations. The tape in the
cassette is looped back on
itself a nd the reby forms a
continuous tape. For code
pract ice o r message broad-

dollars. The ide a is to p lace
your CW messages o n cas
sette tapes a nd play them
back to key your transmit
t er . T he d em odul a tor

CASSETTE OUTPUT
, , ". P[A~ l OW-PASS

--... II , r DET[CTO~ F'Ln~ • ~L' C [ R

-0 VOlTS-- \ O\oQlTS

x VOlTS - B, AS LEVEL AT U'. PI" l

,
F ROM '- . \
CASSETTE ~

I f you have a cassette
tape recorde r a nd like to

operate CW, you can add
an infinite memory kever to
your station for about two
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cept that the filter o r d is
criminator is d iscarded .

The peak detector is set
to convert the limited tones
to positive-going pulses. It
acts as a half-wave rectifie r
bu t re ta ins the pos it ive
peaks fo r a short du ration;
hence, the pu lses have a
slight ri pple pattern at thei r
tops . The circuit ignores the
negative-going portions of
the tones .

The low-pass filte r is then
added to remove these rip
ples. The system will work
without the filter as long as
input tones a re clean and
st rong . It aids operation,
however, when tape output
is marginal.

The slicer converts the
peak-detec ted pulses into
TTl-compatible signals that
go from 0 volts in the off
state to about 3.5 volts in
the on sta te.

Ci rcuit Sche matic

Now, let's examine the
circuit sche mat ic, Fig. 2. Al l

of the signa l process ing IS

done with a single opera
tional ampl if ier c hip, an
LM324, which contains fou r
separate op a mps. The cir
cuit can be operated from a
5- o r 9-vo lt dc supp ly. All
resistors a re 1k, 10k, o r
100k, with the exception of
one 47()..()hm resisto r.

Circuit Opera tion

Cassette tones enter at
the left and the TTL-com
patible outpu t is at bottom
right. The circuit can a lso
d rive a low-vol tage relay if
it is substit uted in place of
t he 1k output resistor at pin
14.

The limiter, U1 , has a
gain of ten and is biased at
pin 3 to one-third of t he sup
ply vo ltage. This bias a lso
sets the dc voltage level at
pins 1, 5, 6, 10, and 12.

The peak detecto r, U2 ,
charges capacitor C1 to the
peak voltage of the tones
that appear at pin 5. When

the vo ltage at pin 5 exceeds
t he vo ltage o n C1 a nd
he nce a lso at pin 6, U2 fo r
wa rd biases d iode D1 and
further cha rges C1. When
the vo ltage at pin 5 d rops,
U2 tu rns off and (1 holds
its cha rge un til the bleeder
res is tor, R1 , d ischarges it.
( 1 and R1 are set so that the
ri pple at C1 is sma ll but the
pu lse fo rmed from the code
signa ls fo llows the code
q uick ly; this is always a
comp romise.

The ripple is t he n re
moved by the RC low-pass
fi lter. It does a suff ic ient
job and frees up t he fourt h
op amp in the LM324 Ie to
be used as a tuning indi
cator.

U3 and U4 work as slic
ers, o r comparato rs, and
conve rt the pulses from the
peak detecto r into TTL
compatible signa ls. A dc re
store c ircu it could be used
here as an al ternati ve . The
advantages of the slicer are

that it cleans up some rip
ple that may st ill remain
a nd generates sha rp and
c lean rise a nd fall edges fo r
the keying ou tput. The bias
fo r U3 a nd U4 is set about
o ne volt above the bias for
U1 a nd U2. Therefo re, when
a pul se is generated at U2,
the vo ltage crosses over the
bias vo ltage of U3 and U4,
generating positive pulses
at their o utputs . That is,
when the vo ltage at pin 12
exceeds the b ias vo ltage at
pin 13, p in 14 will have an
o utput nearly equal to the
supply voltage .

The o utput of U3 is used
to d rive an l ED indicator.
This makes tuni ng and c ir
cuit verif ication of proper
ope ration easy. The c ircuit
as a whole could be used
fo r rece iver CW demodula
tion if a CW fil ter is placed
between U1 a nd U2 . You
may want to consider that
when planning circu it con
struc t ion. Happy cassette
key ing! •

Thesolution to most •• ."_., .., '"
- .~-

interference, intermod, and desense problems in ,.
AMATEURand COMMERCIALsystems. - .~-
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Typical rejection:
:':: 6CQ Khz@144 Mhz: - 2adB
:':: 1.6 Mhz@ 220Mhz: - 40dB

" Mhz@450 Mhz: - SOdB

- 40 to 1000 Mhz - tuned to your frequency
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- 8 dBgain - ultima te rejection > 80 dB r
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• For trensce'vers & repealers, , , , ,

- 10 to 15 volts DC operanon , , , , , , , ,
• Automatic operat ion

- Size - 1.6 x 2,6x 4, 75" exc. connecto rs "" "., • Adlu~ta b le speed & amplilude
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Price - $79 95 bi pola r w/RCAjacks , • 8 ~electa b le . r. prog'ammable
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messagelsl

and ~ynth"slZer. fo r amalaur and com me rcial use,
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6065 Mission Gar e Rd. -#66 . San Oiego ,CA 92120

Ampersand
electronics

Oscilloscope Probe Kit

This passive probe incorporates a three
position slide switch in the head and has
a cable length o f 1.5 meters.

Bandwidth :D.C. to 100 MHz.
TO ORDER : Mail Order Only. check or money order.
Add 6% sales lax on California orders. Add $1.20 per
probe shipping & handling. Other models available

starting at S2700, Model SP100.... $ 39.95

Don't Be Left Out in the Cold
with the Russian Wo<Xlpecker

GET A
MOSCOW
MUFFLER™
Another first from AEA. The
Woodpecker Blanker, WB-1 really
works. This un it effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are
available. the WB·1 for use with corn
munrcauon receivers and WB·1 C tor
use with all popular transceivers.

I
I

This extremely useful accessory i::.
designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EfFECTIVE
than LF. type blankers and requires
NO MODIFICATIONS to your receiver!
The unit operates from a 13 VOC ± 2
VDC power source at less than 575
rnA. (AEA AC wall unit AC·1 will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in
terfered with by a woodpecker. coo
trcls on the front panel include; four
push button switches, a synchronize
control and a width control The WB·1
also features a low-noise untuned
broadbanded 6 db gain pre- amp which
can be selected with or without the
blanker enabled. The WB-1 C uses the
same circuitry but includes a carrier
operated relay (COR). This provides
protection to the receiver section duro
ing transmissions from the attached
transceiver.
Prices and Specifications subject to change
without notice 01 obligat ion.-

TEN·TEG

YOCOM PRODUCTS

:160 COOSAI R '. 8 - 30 MHZ IoEW TEN-TEC • • • • 1035. 00
P'lA I 14 ATT SSB /CW 10- IIOH ANALD6 • • • • • • 4 :lB. 00
5 45 200 WATT SSB/CW IO- BOIl ANRL06• • • • • • 73E!. 00
:lB0 DELlA 200 wATT SSB /Cw ' O- ,bOH 0IG • • 7':>5.oo
4 44 HERCULES. KW ~ w/ POWER SUPPL Y•• 1659.00

S-I 2 " TR . SV '!. 143-1 47 I'IHZ • • • • • • • ~5.00
SI -T 2 HTR. llYN. W/ TT PAD. . . . . .. 271 .00
S-I~ 2 " TR . 5 WA TT HIH 140-150 P'lHZ. 2b5.00
8- 1511E XP 2 HTR. 5 WA TT "1/ "1 1:lO- l bO ....Z.307.00
5 - ':lT S_ AS 5 - '5 WITH TT PAD• ••• •• 293 .:lO
5 -1:lTIlE~ PSAI'tE A S S- 151l WI TH TT PAD•••• • 3 22.:lO
ACH- 15 AC ~I CK CHARGER FoR 8-15 ·5• • • • 5 4.00
CC-15 LEAH1ER CASE FOO S I5·S••• • • •••• ~.00
BP-15 SPARE BATTERY PACK F OR 5- 15'5• • 30.50
I-I'l-I:l SPEAKER/ " ICROPHllNE • • • • •• •••• • •• 3b.:50
8 -30 30 WATT POWER AHP.FOR WALKIES • • B4. oo
5-BO BO WATT POWER Af'IP . F OR WALKIES. 14 B . 79

TEMPO RADIOS & AMPS

11-23 144 -14B 2 IN 30 OUT•••• • • ••••• •••• • 711 .:50
e-j oe 144 - 148 . 0 I N 80 DU T• • • • • • • • • • • • • 15 7 . 00
"'- I O l b ••4 -148 10 IN 'bO OUT • • • • •• • • • • • 244. oo
11-30 Ib 144- 14B 30 I N I b O ocr • •••••• • • • • 203 .25
O- t O I ON 4 3 0-4 50 10 IN 100 OUT :ZOO.'5
0 - 10100 430-450 10 I N 100 OUT •• •••••••• 2Ilb .9:l
""- I NA TTI'IERE R H/F . . .. . . . . . . ... . . . . . 100.00

MIRAGE AMPLIFIERS

P'IF~ - ' 02 12/24 HOUR CLOCK • • • • • • • • • • • • • • • • 30.':>9
P'lF J - 'Z02 RF NO ISE BIR IDGE • • • • • • • • • • • • • • •• • 52.00
HF~-262 I KW DR Y DUHHY LOAD • •• • ••••••• •• 57.2:l
HF~-30B 8 8AND SW CDNVERTER• • • • • • •• •• ••• B7. 40
HF J -3 1 1 .54-I~Z CONV . FOR 2 " SYN •• •• 4 3 . ao
HFJ - 4 E! 1 I'IEIIORY KEvER :50 CHARAC TEIl I'tES S • • 7 9.00
I'IFJ ~4 9. SUPER KEVBOARD 50 CHA/lAC TERS••• 245 . 5O
P'lFJ - 4 9 6 suPEIl YEY1l4JARD 2:Sb ~ACTERS•• 2"7 .oo
I'lFJ -722 Sl..F£R CW/SSII F ILTER"llPTI"l l EIl" • • 6 1 . 00
I'lFJ - B 2 :lfB3O SWIl / PEI< lIA TT !"IETER Wf B 30 ••• 104.00
P'IF~-94 I C ANT TUNER f SwR !'ERE TER 1, 4 BAL • • 79.00
HFJ - 9 B9 3KW TUNER L DADE O• • • • • • • • • • • • • •• 289.00
P'lFJ - lbOIO RAH DOI'l WIRE TUNEP •• •••• •••• • •• 3 4.'JO

MFJ PRODUCTS

MACO POWER SUPPLIES
2 00':> S /L a AMP I I I,. b AHP C/L 4 AHP•• • • • • 4 B . 00
20 10 S/L 12 AHP I II,. 10 AHP CfL b AHP •••• bl . ~O
2020 S/L 24 AMP I I I,. 20 AHP C/L 12 AHP • •• 73.BO
2030 SfL 3Q AMP III,. 3 0 AMP CfL 'B AHP • • 1 15 . b 5

2 I'IETER 5/2 NAVE CDLL I NEAR • • •• • 3 1 . 00
2 I'IE tER lXILLlNEAR ••••• • • •••• • • • 30. 7 5
Io-BO PLUS 30 I'IETER VERTICA • •• 110 . 00
SAI'lE AS ABOVE/S/'IALL ER PACKAGE . 12 7 . 00
HO l bO METER ADD ON KIT•• • • • • •• 4 5 . 00

2CO~-2W 2 I N 25 OUT 2 f"IEtER Al'Pl.. I FlERt .b9.9B
2ClI5O- 2 W 2 I N 50 out 2 I'IE tER Al'lPL I F I EIl . 10 1 . 3 0
2CI00-2/~ 101 I N 80 TO 100 WA TTS OUT ••• • 170.00

HY·GAIN
TH70 XS 7 ELEI'IEHT TIl I _ O BEM ••••• • • • • 3b9 . 0 0 WILSON BY MACO
TH~3 3 ELEI'IENT TR IBAND BEAP'I••••• • • • • 2 18 .B::i
TH3.:J IlS 3 E L E!'ENT TR I BANO BEAP'I• • • • • • • • • I~. :50 SV-33 3 ELEI"IENl 101520 I"IETERS •• • •••• • 207 .B7
HIl--2 10- 15 - 2Of1 HV...-o BEAP'I :m<J'. OO SV-36 b ELEI'IENT 10' 15'20 !'ETEIlS • • • • • • • • 285 . 3b
TH 7 KIT FOR THbOxX UPDATE••• • • • •••• • • • • 13 7 . 00 33-~ AOO ON 4 0 AtTE~S TO TR I8ANOS•••• • BB.50
V2-S 2P'I VERV l CAL CDLlNEAR BASEW f SS "If 101 •• 38 . :50 ell-I GROUND KI T FOR WV- I A • •• • • ••• • • • • • • • 2 7 . 00

"""-IA 4 llANO TRAP VERTI CAL 10- 40 I'IETERS. BB . :50

HD- 7 3 ALL I ANCE W/ I'IETEIl USES be CAIlLE • ••• ' 9. 00
RG213(RGB H !l-- SPEC I CAIlLE PER 100 FT• • ••• ze.cc
U ' OO ALL I ANCE W/ AU 1 0HATI C D I AL SE l ••• • • • 45 . 25
HDR- 300 HYGAI N DELUXE 0IGI 1 AL •• • • •••••• 4 3O . !I9
""'22X L TELEX AUTDl'lAT I C IlELL ROTOR•••• • • • bO. OO
C0 45 1 1 TELEX I'tETERED 1lO1OR••• • • •••••••• 10 3 . 00
"1M IV TE LEX I'IEREREO WfWEDGE 8IlAKE•• • • • 19'\1. 75
T2X SI..IPER OUT Y I'IE TERE O • WEDGE lORAKE • • • 248.b9
B CONOUC1 OR IlOTOIl CABLE PER ' 00 FT • • • •• • 17. 00
B CIJNIIUC TOR ROTOIl CAIlLE ALL B BABE. PER F T • • 33
100 F T RaB Sl..F£RFLE X Wf PL2:l9 INSTAU.-ED• • 29.80
"IN IATl.IIlE RG8(RtiB~ l PER 100 FT • • • • • • • • • • lb.OO
RGI I 75 OHP'I CADLE PER FDOT • • • •••• ••••••••••~

CUSHCRAFT

CS-201 2 POSIT I ON COA X SW ITCH••• • • • • • • • • 21 . oo
CS-401 4 POS IT I ON COA X SWI TCH•• • • • • • ••• • b2 . 9::i
CN-52O I . e-ec ""Z S-f PiJlolER OIE1 ER•• • ••• • b9 . 7 5
CN-:540 50- 148 .,..Z SWRf POI'EIl 1"IE1ER•• • • ••• 77.25
CN-b2O-B I.B-'50 P'lH Z SWR/POWRE P'lE TER• • • I08. oo
CN-b03 140-4 :50 "",Z SloIfl/PiJlolER I'tETEIl••• • 129. 80
CN-720-D ' . B- ' 50"",Z S-/POWER l"IETER••• 155 .00
CNIOOI A AUT~l IC ANT ENNA TUNE R• • •• •••• 31 1 .00

DIAWA/MILLER

BUTIERNUT ANTENNAS

A 3 10-15. 20 "",Z 3 ELEI'IENT BEAP'I • • • • • • • 17b.9:l
A4 10-15 .. eo .,..Z 4 ELEI'ENT BE AP'I ••• • • • • 228.:50
A 3SK f A4SK Sf5 HARDWAIlE FOR A3-.A4 · S • • •••• 4 1 . :50
A32-1 9 144- 14b "",Z 19 ELEI'ENTS • • • • •••• • • 83.00
AV-4 10- 15 -20 -40 " 1 /4 WAvE vERTlCAL ••• • E!3. 00
AV - 5 10-15-20- 4 0-80 " 1 / 4 WAVE VEIlTlCAl. . 'JO. 7B
'O-3CO 2B "",z 3 ELEf"IENT SKV -":ER BEAN.7b .:50
10-4CD 28 .,..Z 4 EL EI'tENT SKV -.YER BEAP'I.90 . 00
!:i-JeO 2 1 P'lHZ 3 ELE!"IENT SKY __YER BENl.97.00
15- 4CD 21 "", z 4 ELEI'tENT SKY -.KEIl BEAP'I I04.:50
20-3C0 14 "", z 3 ELEI'IE NT SK Y WALKER BEMI74 . :50
2O - 4CD . 4 "", z 4 EL EI'IENT SK Y WALKEIl BEAI1242. :50
AI"IS- 14 7 ' 4 ,:>- 14B "", z I'IlIIIILE I'IAll ,·,•••• U •• • • 2 7 .9:l
ATS - 147 14b - 14E! "",Z f'lOII I L[ T~ l'lOUNl • • V .9:l
A 147 - 1 1 140-14B"",Z I I EL EHENT BEM •••• • 3II .00
A1 47 - 2 0 T 1 ~ 4.147 P'lHZ 2 0 ELEI'IENT BENl• • •• 63.00
AR X-2B 134 - l b 4 P'lHZ IlIJNllO R-XR• •• • • • ••• 34. 95
A1 4 4-1 1 14 4 "HZ II ELE!"IENT IlENl•••• • • ••• 3II.00
A' 4 4-IOT . 45 "",z 10 ELEflENT TWI ST •••• • • • 44 . 98
A IU-'ZOT .45 ....Z zo EL EI'IE Nl TWIST ••••• • • ':>9 . :50
2 14 11 144- 14,:> "", z 14 ELEI'IENT 1IIllDI'£1l .. . .. . b 9 . :50
2 14 FB I ~ ELE!"IENT IlDD"ER••••• • • •• ••••• • • • b9.:lO
b l 7 - b ll b !"IETER b ELEI'IE NT BlJOI'IER••• • • • •• 180. 00
MANY OTHER AN TENNAS I N STOCK A T SAVIGS

AZDEN MINI·PRODUCTS

ROTORS & CABLES

KDK 2 METER RADIOS

PCS-3 00 2 I'IE TER _ OHEL O•••• • • •••••• •• 2B5. 00 Itll--I . '!NI A TUR£ 4 _0 QUAO••• • • •••• • • • • 132.00
PCS -4OOQ ~ WAt t " 1 (;R[>-~EIl ••••• • • • 2'8:1 . 00

<'"CV- 5
z ecv
~"H"b V X
TEIR-lbO

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Smyrna, GA 30080

(404) 432·8006
1.80lJ.241.2027 , m

AEABrings you t he
Breakthrough!

•
•
~1

(512) 733-0334 COD Avelleble

(Toll free number 800-531·5405)

2 I'tETER SYNTHESIZED RADID••••• 293 . :50
CALL FOR QUOTES ON
OTHER RELATED PRODUCTS
F08 0RIOIN

Rpp-liance E'~';~~':::'
& Eaui~ment :-:::::.:::

Company inc. 2317 v:::::~ Rd.
Sen Antonio TX 78213

Hours: 8:30 a .m. 10 5:00 p.m. Monda, thF\1 Frtda,
9:00 a .m. to 2:00 p.m. Saturda, . CST

Prleaa Subject to Chang. without notlc• .

F ,,:ro30
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INTROD UCTORY
OFF ER!

shipping & handling
c harges included

$89.

Custom Systems Custom Programming

~~\~~O~~
K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

PAC/NET SYSTEM $240.00
Sys tem Tested 4.5 x 6" board comple te

with a ll IC s and programmed EPROM s
persona lized fo r each purchas e r. Re
Quires on ly s ing le 8-10 vctt V2 a mp power.
1 ye a r g uara nt e e 0 1 nerewerersott
wareJAX.25 s tanda rd RS232 s erial ASCII
at any use r baud rate.RS232 HDlC lor 202
modem used for AFSK or di rect to RF
equ ipment lor FS K.

To order, send check or money order to:
DEPARTMENT " K"

mSPEEDCALL
WCORPORATION -,
1010 "'.,_ .......... . H......." Cald"m•• ~s..tS.,s78 3 S6 11

(California Residents add 6% Sales Taxl
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Qlj1Plo!t : Single open eonector output. 200mA.
l:!:ut Signal aanse. 20m V to 6V (flat input).

~e..CllPo\C.l1Y : 3 to a digit address plus select
any 01 the 16 toucn-tcoe digits as d es ire d ..'ller)' Il2I.Uqe.' 13.aVOC Nom. (9 to 16VOC)
lito OmA nominal on standby.
Asambj~im: 3/4" H x 2-1/a" w x 3-3/4" L
WlthTnclosure: 1 R H x 2-1 /2 W x 4·5/8 R L

Kit with E nclosure,
Reset Push Button
and Buzzer •.. $104 .

Speedcalrs new DTMF L.._":"':'==~

commercial-grade kit lets you take control !
Now it 's poss ible fo r individuals and repeater groups to have a personal (or emer
gency) com mercial-qual ity DTMF system, at very low cost. Speedcan's new 312K
decoder kit easily assembles into a compact , high-performance uni t . Features
include a vir tually unfalsabte "Wrong Digit l ockout" circuit which permits only
correct signals to be accep ted as valid. And the 312K decodes all sixteen digits,
permitt ing expanded flexibility and special contro l applica tions.

Commercial versions of the 312 K are used to perform selec tive calling of mobile fleet
operations, on-off control of remote facilities (such as power, valves, pumps, etc.],
and to rece ive the status of single func tions (repeater site failure or int rusion, equip
ment vandalism, power failure, valve or compressor function change, e tc. ] Speedcatt
Corpora t ion manufactures a complete line of DTMF signaling and control systems.
For more informa tion write or call gpeedcatl at 415/783·5611.

PAC/NET board only $80.00
AssembledlTe s ted. No ICs. 90day warranty
Package 01 eu ICs except 2·2716
EPROMs $80.00

\larll
ASCII-USAJAX.25
HOLC CONVERTER

USAJAX.25 iS AMRADfARRl a pproved d ig.
net format STANDARD used on amateur
pa cket rad io ne tworks

• t:-==::

GET H UMPIN '
OROERmOA Y!

Ttdn Oaks As.sociates is a
part ners hip oj mental hoohh
projessionau u..ho are hanu in
terested in helping o lhers co
lea rn C Wo Tuin Oaks has de
ve top ed Ih ree M a n e co d e
teaching systems on rape u..h ich
re present the careful applica
tion of psyc hological princi
ples to learning. T hey help
students learn to recognize and
co py Mo rse characters at a t'ery
high speed.

The ftrs r set o f tapes is called
Syste m J1 © . It is designed jar
the ham who may hat'e a No t'ice
or Techn ician cla.!is license but
can 't "get oeer th e hump" 10
pass the General class code rest .
System 11 takes studen ts past 15
words per minute on jit'e care
full y-slructured, snccesstve-de
mand, 60·min ute ccssen es .

The second training program
is called Syste m 14© .1t assumes
thaI th e slUden t is able 10 co py
com jorw,bh at 9 or J0 w()rd.~

per minute bUI would lik e to go
alter the amateur Exira c te ss
hcense. Thi.~ t'rogram is on five
60-minute cassettes and ca rr ies
th e slUden t pa.~t 30 words per
m inute .

T he third teach ing sys tem,
th e Syste m J1 A lpha bet Book ©.
is design ed jor persons «..ho
k now a bsolutel y nothing about
Morse code. h may be used,
howe ver, by persons who are
not Ihoroughl)' co m jortable a l 5
words per minute. and it is use
ful jor either classroom o r sel f·
instruction.

Each program, o r sy.u em.
comes u; th its oeen care full y
u-ru ren study guide. SYlli tems
11 and 14 cost $30 each, and
the System 12 A lphabet Book
costs $1 5.

TWIN OAKS ASSOCIATES
ROlJTE5,BOX 37 ~'"
KNOXVILLE IA 50138.

WITH TWIS O" "S C W TRAINING PROGRAMS

':::=:;:;- •
CWTEACHING

SYSTEMS



Robert Swirsky AF2M
412 Arbuckle A venue
CedarhurSf NY 11516

Apple, Morse, and You
Simple software and cheap hardware make for a great CW

keyboard recipe. Just add one operator.

Fig. 1. No parts values are critical. "Any small switching
diode can be used.

POK E a mach ine language
subrout ine whic h will en
ab le the App le to send the
CW th rough the interna l
speaker. The va lue POKE d
into dec ima l loc ati on 768
o n line 70 determi nes the
pitc h of the sidetone.

line 130 gets a single
c ha racter input from the
keybo ard . This c ha rac te r is
the n c hec ked to see if it is a
control c ha rac ter used for a
spec ia l pu rpose on line s
140 to 160. In t his program,
the cont rol c haracters A,
B, Y, a nd Z a re used for
specia l functions .

The sub rout ine a t line
200 is what ta kes the Mo rse
data from the proper loca
tion in CO DES a nd gener
ates the Morse signal from
it. The Morse cha racter can
be he ard o n t he Apple
speake r. Also, t he annun
ciator TTl output number
o will be toggled o n and off
in Morse code. This signal

case A. The 1 30 means
didah. fo llowed by a short
space to keep it f rom ru n
ning into the nex t letter .

W hen the progra m is run,
the computer w ill ta ke the
data listed betwee n lines
1000 to 1460 and lo ad it in
to the stri ng matrix CO DES.
The locat io n wit hin CO DES
is the ASCII va lue of the
c ha rac te r; in o ther words,
location 65 in CO DES con
tai ns the data fo r the Morse
le tter A. When c ha racte rs
a re sent to t he compute r
from th e ke ybo ard , the
computer c hanges the le t
te rs to thei r ASCII va lue (us
ing the BAS IC ASC(S) com
mand) a nd looks in CODH
«ASC II va lue of lette r»
fo r the Morse data . The
Morse d a ta is then d is
sected character fo r c har
acte r usi ng th e BASIC
M ID$(XS,X,X) comma nd .

Lines 80 to 90 a re for the
CW sidetone. These line s

rII};:."",,,,,
~ H Y J A C~

REEO
RElAY

.VOLlAGE FOR
REEO ~ELAY

Li nes 1000 to 1460 con
t ain the Morse data . The
data line s cons ist of t he
ASCII value fo r t he charac
ter fol lowed by a Morse
re pre se nta t io n. A 3 sign i
f ie s a dash, a 1 stands for a
dot, and a 0 ma rks a space.
For example, line #1110
says th e fo ll owing:

1110 DATA 65,130

The number 65 IS the
ASCII code for a n upper-

'"eron
IN91.

2 N2222
IN91' •

'" Hon

ME 1/ 0 1
rTL G~O\lNO

(P IN e ON GA

GAME lIO
P IN'~ ~I n oNPUT
rrc ANOI

Have you been looki ng
for a CW keyboard

progra m in BASIC fo r you r
Apple 11 compu ter w ith Ap
pleso ft? The program pro
vided here will enable you
to use the App le as a CW
keyboard with s idetone
a nd speeds adjustable from
a round 5 words per minute
to about 70. The program is
easi ly modified to prov ide
fo r a ny specia l c haracters
you might wis h to have.
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4 20 .0 ' · "
. ao REru"N
' I " O~T A ' 9 ,1 33aa o
' 1' 0 D~ T~ ~0, "33a .

' 120 O~ T~ ~ 1 . 1 11 33 1

10a i DATA ~1 . 1 1 1 ' 3 '

, '41 DAT A ~a .l l i l l

10SI DATA ~4 , 3:"1

10AI DATA ~S , 33'"

1'7 1 DAT ~ SI , 33a11
' Oe l DATA ~7 ,33aa ,

1" 1 DA TA ' 0 , a 333 3
" •• OATA 32 ,' 0"' I OA TA "~.'3 0

" 21 o~ r ~ 0' .3""
1130 oArA '7 ,3 1311
".. OOl~ 0•• 3 " 0
I 'SO DATA 0' .11
" 0 ' OOlO 70 ." 3"
" " OA TO 7 ,.aa100" a. OoT~ 7 2 , 1"'0
"O~ OOTO .7,31' 310
' 191 oA' O 73 , 1' "
,~ •• O~T o 7. , 13aa l
'2" DOTA 7~ ,3'3"

' 221 OATo , ~ ,'3 ' "

'23' O~To '7 ,'330'I," OOTA , 70 , a 10
12S0 O~lA 7' .1333.
12•• OAlO .0.13310
127 1 OA'A 01 .33'30
12.' OATO 0 2 . ,a"
1291 DATA . 3 , ' 1"0
1311 OATO 0', 003' 0
' 31' OAIO 0~, I' 3"

1321 OAlO 00, '"3 '
' 33 . OAlo 07,' 3all
'341 OA I~ ea ,3 1130
13~1 DA TA 09 ,3 133'
'3~' DATA .' ,33 '"
'371 oATo 4~ ,' 31 3 ' 3

' 3el OAT A 27 , " 111"1
'3 ' 1 OAlo 13 ,3" 13
'"01 DAl A 11, a 311aa
'" '0 DATA n , 10 111
' .20 O~TA 45, 3 " ' 3
1.30 OATA ~ a , 3 1 3 11 1 3313

, • • • ooT. '3."33"
I .SO DATA 1•• l a' 3 '
' . "0 OAlA ~'. - '

please include 5 '10 pOSlage

same fundamental program
as long as your BASIC con
tains st ring man ipulation
func tions. The sidetone and
keying of t he rig will va ry
greatly on different types of
computers. •

***NEW***
FOR THE TRS·80·

COLOR COMPUTER

MORSE CODE
Here's a way to turn your Color Computer into a complete CW
Morse Code terminal.

-KA9FSa CW MODEM Interfaces the computer to your
transceiver via the ROM-PAC slot.

Cartridge: $50.00

-Three CW programs to choose from.

-KA9FSQ TRANSLATOR (Mach ine language)
TX programmable from 5-60 WPM, AX to 60 WPM. Features
split screen operation, a 255 character keyboard buller, and
automatic CO using you r own call leiters.

Cassette: $24.95

- W9AV TRANSLATOR (Extended Color Basic)
TX programmable 5·50 WPM, AX to 30 WPM. Includes 9
message memories, and a CW practice mode which sounds

over your TV. Cassette: $14.95

-W9AV aso ROBOT (Extended Color Basic)
TX programmable5-5O WPM, RX to 30 WPM. Use the keyboard
or Auto Mode. Makes complete CW aso's without human in
tervention including exchange of calls, RST, QTH, and names.
Also keeps a log. Cassette: $19.95

For additional information & programming , write to:

Mike Rice KA9FSQ

IMITRONIXI 5953 N. reutonra A,e.
, Milwaukee WI 53209

Program Listing.

-Trademark Tandy Corp,

This is needed to accom
modate the longer das h
character.

I hope you will enjoy us
ing this program . If you
own a mic ro other than an
App le 1[ , you can use the

I o~ . PEEK '4~1 40" ~ lw TU~w x w I T T ! .~ o~~"

~ ~E w , ,,",TTEN BY "OBE~T O","Ok l
' 0 OI w CODl ."20'
20 0« 10<[
n I wrUT " HESSA~[ - - -)"; w.

'0 IF H• • •• " TH!w H. . .. ..
~ . HOMl , ,wPU T "OFEE O" , S ' I ' 0 • a > 1~ ~ To< [ N ~ O

60 w!STO~t

70 FOKE 7U. ~1

7S wEM :SIOET ONE
01 POK!. 7'0.173: ~OKE "' ,.0: PO"E " 2"." FDkE " 3 ola.. PO" E " 4 ,2oa , f O. E

"S.~ ' f OKE " " .2. '" POKE "'." POKE 718.a , f O" l "~.24. : r Ol:t 70 ' , .
, "0.[ 701 ,202

• • POKE 702, 200' POKE 703., .~, PO". 78. ,1'4 ' Fa KE 7 0~, 0: FOkE 70", a ' ~ OKE

707 ,~6 ' FDKE 700.2 : FOkE 709 ,3 : POKE 790 , 9. ' POkE 791 ,0 : ~ Ok E 7.2, '
100 " Ew
11. COSUB alO
121 O<OW'

" . GET ~ o
I " I F AOC '"0' < 3 To<EN COSUB a7,
'~I If AOC '"OJ _ 26 TIlE N ~o

I . ' I' AOC ,"., _ 2 ~ THEN 20
'7 1 o ' ASC ,w.,'0. ~OSU~ 111
' 91 tOTo 131
21 1 r o~ x • I TO LEN '[ooE5'o"
21' co - wID O 'COoHllP , '.1>
22 ' " VAL ,GO, • ' THE N GOTO a~o

23. f'O"E 769 ,'S . , V~ l 'G OJ "
n~ .~ . eEl K '492 41>
,. . C~lL n o
2 '~ . 9 . eEEw '.9 2'"
2~0 FO. ", " To 3 : NUl
260 NU T
211 " Uw T " 0'
2aO FO" x l • I TO S • , . a , wExT x,
191 " tT U" N
3U E"O
au "EOo' , ~ O

32 ' IF" -, THEN "E TU"w
3a . l ET tOOEO' F ' • FO
341 GOlD 310
34~ "Ew : SPACE
3~ 1 FO" x , - , TO 0 • 1 .7, wEx T
UO COTO 2~'
a 7. FOR 0< , _ I TO LEN ' 0< 0 '
ao , LET ~O _ wIOO , wO. N' , I '
a • • 0 _ ~sc 'R O'
... cosua 2. 0
41' wUT 0< 1

is the CQ key. To add a spe
cia l function to any key of
you r choice, all you must
do is determine t he ASC II
value of the character and
put it on a DATA line fo l
lowed by the Morse re pre
sentation of what you want
sent For example, if your
name were Joe and you
wanted the computer to
send you r name whenever
CTRL N was pressed, you
would add the follow ing
line:
DATA 19, 1333003330010

The line number ca n be
any unused one, as long as
it comes before the end of
data marker at line 1460.

Because of the structure
of this program, it is quite
easy to make some useful
changes. One thing that
wou ld be quite easy to im
plement would be to have
the program output Ameri
can Morse instead of In
ternational Morse. To get
the longer dashes used in
Continental code, use a 4 or
a 5 instead of a 3 for the
dash character. This wi ll
lim it the top speed number
that can be entered in to a
51 . lt also would be neces
sary to change the end of
line 50 to read:
IF S • 5>255 THEN 50

can be used to drive your
t ra n s m itte r through a
suitable driving c ircu it The
circuit used must take the
TTL outpu t and use it to
drive a reed relay which, in
turn, keys the transmitter.
An example of such a cir
cuit is shown in Fig. 1. The
lines whi ch turn ANO on
and off are located at line
235 and line 245. line 240
is a ca ll to the machine
language sidetone routine.

Using the program is a
sim ple procedure. When
the program is run , the
sc reen will clear and the
foll owing will appear:
MESSAGE->

After thi s prompt, type in
a message for the memory .
This message can be played
back at any time while in
the keyboard mode of oper
at ion by simply pressing
either CTRL A or CTRL B.
The message may be up to
254 characters in length . If
the message contains com
mas, enclose it in quotes.

The next thing to appear
on the sc reen IS:

SPEED
Type in a number be

tween 1 and 85. Note that
85 is the slowest speed. The
fastest usable s pee d is
about 6. At speed s fa ster
th an thi s, the transmitter
does not key accurately.
When set for a speed of 7,
the code speed as measured
on a Kantronlcs Field Day
II code reader was in excess
of 75 words per minute.

After the above two
items are entered in, the
program will operate as a
CW keyboard . When a let
ter is typed on the key
board, it is sent through the
speaker and AND in Morse
code and displayed on the
monitor. If you want to play
back the pre-programmed
message, hit co ntro l A or B.
To reset the speed, use
CTRL Z. If you want to
change the message, hit the
CTRL Y keys.

I gave the following keys
spec ia l functions: ESC pro
duces the Morse error code
(e ight dits), and the colon (:)

...See Lis ' DI AOver,isers on P"'Je /1. , 73 Magazine' July. 1983 55



Micro McElroy
Is Pet BASIC fast enough for sol id CW copy? You bet
and this program will work miracles with a sloppy fist.

I . U t Mike de la Delte VKJBHM
79 Bedford Road
t.w RingwocxJ. Vic. 3135

....u5lralia

tamed o n versions of BASIC
which employ a co mpiler
rather than an interp reter.
Armed with the BASIC list
ing and fl owchart, anyone
reasonably fa m il ia r with
thei r ma chine's assem bly
language in st ru ct ion set
should be able to write an
eq u ival en t m achine-lan
guage program, if speeds in
excess of 40 wpm are con
templated.

The memory location in
my Pet for inpu t/output IS

at 59471 (decimal). W ith a
key connected between pin
l on the user port and
ground, the value obtained
by PEEKing th is location w ill
change f rom 255 to 127.
These va lues are set in line 5
of the list ing. Variables U
and 0 give the va lues for
key UP and key DOWN re
spect ive ly and variab le P
contains the input port ad
dress . You will need to
change these three variables
to match your com puter's
arrangements.

Variables F and T deter
mine the receiving-speed

Most cw reception pr?"
grams are wntten In

assembly language to opti
m ize speed and efficiency .
This is a good idea, but
makes conversion of the
program to run on another
computer very d ifficult and
t ime-consum ing. Al so, while
m any people are very profi
cient in h igh-level languages
such as BASIC, not everyone
IS prepared to devote the
time required to program di
rectly In assembly or ma
chine language.

Hav ing written a routine
in mach ine language to de
code CW on my Commo
dore Pet I ,"'. it occurred to
me to t ry a di rec t transla ti on
into BASI C. Woul d it work ?
Surely BASIC would be too
slow and ineff ic ient.

The results were very sur
prising. The routine is very
short (under 500 bytes) and
handles speeds of up to
about forty words per
m inu te. This limitation on
speed IS im posed by the
BA SIC interprete r in the Pet.
Higher speeds could be ob-

..""Y""'uc••
""

...

...

••,,", , n

Flowchart.
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123" S 671910 VJIOPI. · 11f...I JU I _ n .......
f'OWflllN PUTINWNTS VJ'II'OWUSWJItU5 1.ll0 1$1·'

POWER CHART op,;,;.. USA...,

VISA, MASTER CHARG E, M.D. or C.O.O. • PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506
SERVING THE ELECTRONICS INOUSTRY SINCE 1965

PLUS SHIPPING
$139.95*

• flUOUf lCV ' ""II' 144 · 148 MIV
• o,uu,no l f . .. SSI (""",",Ie" ton••, Qui "81
• IIf DlIlVf 1 III 30 _

• If''I' If .,...,n ",til """ ....'" rNYI
• SSI _._ boilI • dlity
• 'OWEIIEOUIIlUltITS rn-ttl l 0 ..m ..... 13 _ ill 13. WC
. IDU _ 20 ...
• .01ILI .. flUD __

• mUl' l 'OI "'~~
• 10lSE flGUIlE loa ... 1 5 01
• 1'llUII' lfT'I' · '; • ~ ......lIII..,. FIF .b.... ......,.
• COISTlUcnol ..., .-.I .b 1'''1 ... 2 ,...

JIll ..... ....
• SLlI r ltol • ' - 11I11 3-"1- wnGHT J . 1 9 III
• I.IIIUIAH SH"IIIEIT

SPECIAL OFFER $99.95*
Matching Power Supply PLUS SHIPPING

II A.' sum, .. 13 ...... '~Itol . 5-(~ I .'·td)

1• • EDlATl $HI...EIT
...u 'lin .... 0 WDI W"'''lUo.TEO DIE fUll YEAIl

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90Pl
FOR ONLY

FACTORY DIRECT

POWER MEASUREMENT
Al"138VDC

0
•0

0 •

0
,

•

,

' .~ I

••
V-J

100

9-••"•-.g 50
~

0 ..•i 30

2 "..

Program listing.
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1 RDl THIS LISTING EXPANDED FOR READABILITY
2 REM DELETE UNNECESSARY S PACES WHEN ENTERING
1 0 N-O: 0 -1: P-2: T.3
20 P-S9471: U-127: 0-255
)0 AS.- ETIANMSURWDKGOHVFILAPJBX CYZQOO54t )FF? 2
40 AS.A$+·I. tl •• •• 16-/ • • • • • 7 • . • 8.90 .. . . .•..•• U.?
50 5 =0
60 X-N : Z"'N
7 0 IF PE EK ( P) - O GOTO 100
80 Z~Z+Q : IF Z.T THEN X~X+Q: Z: N
9 0 GOTO 70
1 00 IF X_N GOTO 60
11 0 S-S * 2 : IF X<F GOTO 1 30
120 S",S +Q
1 30 IF S >1 27 THEN PRI NT -.-;: GOTO 200
140 X..N
150 IF PEEK ( p) .. U GOTO 60
160 Z-Z +O : IF Z. T TH EN X=X+O : Z=N
170 IF X>F GOTO 190
180 GOTO 150
190 PRI NT HI D$ (A$, S. O);
200 X- N
210 IF PEEK (P) -U GOTO 50
220 Z- Z+O : IF Z-T THEN X=X+O: Z=N
230 I F x> F* 2 THEN PRINT - -; : GOTO 200
240 GOTO 210

"window" and a re set in line
10, This gives a cente r speed
of approximately 20 wpm
on the Pet. As these val
ues will vary according to
the execution speed of your
computer's BASIC, I have
not supplied a conversion
constant or table. You will
need to experiment with dif
fering values for variable F
to obta in a constant wh ich
can be divided by the speed
requ ired to produce a new
value fo r F. The algorithm
used will decode CW over a
wide ra nge of speeds with
out a lte ring the se van
ables, but word spacing will
suffer.

If using a hand key o r
e lec tronic kever directly in
to your computer, place a
.1-uF capacitor across the
key contacts to smooth out
the inevitable bounces, es
pecially if using a re lay.

After trying things out o n
local copy, you will need to
make up a demodulator to

convert your rece iver's audio
into a signal which switches
between ground and +5
volts. A one-re PlL c ircuit is
a good place to sta rt and
will cost very litt le . If you
plan to use a RTTY demod
ulator, disab le the limiter
hard lim it ing will bring up
the background no ise to the
point at whic h copy is im
po ssible. Also. you will not
be able to use your receiv
er's CW filte r if the demodu
lator is set up to accept only
the standard 2125/2295-Hz
RTTY frequencies. This is no
grea t matter, but you will
need to se t your receiver to
a somewhat higher-pitched
tone than is usual for CWo
Ideally, a separate demodu
la tor with anti-noise ci r
cuitry, slow age, and filter
ing ce nte red around 1000
Hz should be used.

The algorithm used will
cope with odd dot/dash ra
t ios. " swing," and other
irregularities. However, like
most CW decoding systems,

it is easily co nfused by very
poor inter- and intra-cha rac
ter spacing. If the other
guy's CQ sounds more like
NNMA, then it 's time to put
you r headpho nes on and
switch over to the computer

Ted R. McElroy used a ll
those years ago. That's the
one with enormous memo
orv, fan tastic speed, and in
c redib ly complex I/O; you' ll
find it right under the head
phones !.



1. IC Davrr-s Vf 7DHD
~n~f of C~~~y

Un;ltt"l'~ily of Victoria
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QRP Kever for Misers
Get machine-perfect code with this ke yboard.

All it costs is 30 mW and a few dollars.

Photos by E. Grambart

Photo A. Complete kever with lid of case removed.
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W hat on Earth is a QRP
kever! A very reason

able question. If you run a
kilowatt, your kever could
draw five Watts, but if you
run less than two Watts, you
start looking for another
kever: a low-power, or QRP,
kever. Any kever you have
should be co nsistent with
the power of transceiver
that you are using. In my
case, being a co nvert to the
QRP doct rine , the kever
must be in the very low milli 
watt range. Specifically, the
followi ng design draws 30
milliwatts and has nea rly as
many features as it has
milliwatts.

Well , now that you are
reading about QRP kevers. a

word about why a low-pow
er kever was conceived.

The project was initiated
for two reasons: one, to have
a keyboard for portable and
vaca tion operation, and the
other, to have a good elec
troni c keyer to use for the in
struction of a Novice class.
My exper ience with teach
ing code using a computer
and seeing the advantages
of properly-sent Morse at
known speeds and interva ls
has confirmed me as a ke y
board-kever use r. The prob
lem was not that the re were
no circuits to do most of the
above, but that they each
had some good fea tures and
some undesirable o nes .

In reviewing the more re-

cent art icle s, severa l a re of
note, K1 GN 1 descr ibes an
exce llent keyboard unit
which inco rpo ra tes a n in
structor fu nction that is ca
pable of sending random
five-letter groups with vari
able delay between charac
ters. However, the method
of encoding the Morse char
ac ter with diodes is not ap
pea ling. Al so, the lack of
a ny ty pe-ahead buffe r
would make the send ing of
Mo rse fo r extended periods
quite t rying.

Ste be r's! Mo rse -a-Keye r
has ma ny more desira ble
features . It has type-ahead ,
it ha s a sim ple encod ing
scheme, and it was des igned
with read ily available parts.
The major drawback is the
use of a 1702A PROM to
convert the ASCII to Morse.
The ASCI I keyboard , the
PROM, and its a ssociated
negative vo lt age inverter
consume 95% of the power
req uired to run the kever.

K2Bl A' sl u nit offe rs a
good solution to the prob
lem of encod ing the Morse
characters-a scanned key
board . However, the limited
capability for type-ahead of
only two cha racters is hard
ly in the realm of a unit for
"a rmchair opera tion,"

After this survey of key
boards, several c ri te ria be
came apparent for a good

po r t a b Ie l in s t ru c t iona I
keyboard:
• it must be low power
• it must have a type-ahead
buffer
• it must have an accu rate
speed indica tor
• the buffer must ha ve a
usefu l ind ic ator o f " ho w
full"
• it must be sma ll in size
and se lf-contained
• it sho u ld have a sto re
fea t ure for preload ing the
buffe r
• it should have an Escape
ke y t o q uit operatio n if
break is requ ired
• it shou ld have an indi
cator for ba tte ry condition
• it should have switchable
stde tone

With this li st of "desirable
features ," the QRP kever
was attempted a nd the
following was the result.

The Keyboard

The keyboard is a surplus
unit with a ll the elec tronics
removed . (Simila r un its are
advertised in the $20-to-$25
range in this magazi ne and
other amateur journals.) The
keys, their mounting frame,
and the PC are re ta ined; a ll
excess printed-circuit traces
are cut away with a hob by
knife and pli ers, leavin g only
the keypads on the PC
board.

The push-and-lock switc h
es such as the shift lock and



Photo B. Logic card -located in top right of case.

10' ,., '0,
• " ,"

10 ->0
ko, b,1

$ ~
b.t

:,., ,

Photo C Control panel, speaker, batteries, and sidetone/
relay board.

Photo D. Key tops and meter (blad. keys have new tops).
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similar functions were moved
to the bac k row, as these
are useful for analog fu nc
tio ns which are described
later. After a ll thi s carving of
the PC board was done, the
keyboard was rewired with
small-gauge wire as outli ned
in Table 1.

Fig.1 gives details and ref
erences for the following
discussions. The keyboard
encoder is a 16-by-8 mat rix
which allows fo r all of the
common Morse characters
to be encoded. Addit iona l
wiring is req uired fo r specia l
c ha rac te rs a nd func tions
that are not encoded by the
scanned keyboard but are
essential just t he same.
These include Escape ,
Spa ce . Tune, Speaker,
Meter, and Store. The re
wired keyboard is mtercon
nected to the electronics
card by a Sn-conductor
cable. I used a length of sur
plus telephone switchboard
cable. (For a desc ription of
the operat ion of a scanned
keyboard, see Referen ce 4,
as this is the p roba b le
source of most scanned key
boards.) The QRP kever's de
sign extends the Lancaster
keyboard to a 16-by-8 and
also makes it a Morse unit
rather than ASCII.

Type-Ahead Buffer

A highly desi rable fea tu re
in a kever is the type-ahead
buffer, provid ing the ability
to type on the keyboard at

high speed and have the
kever send at a slower
speed. With thi s capa bility.
the timing of your letters
and spaces is not tied to
your uneven hu nt-and -peck
at the keys. The type-ahead
in this kever differs from
previous units in that it has a
segmented buffer. The 48
character buffer is in three
parts, each of which indi
cates on a meter. While you
are typing, the keyer keeps
track of how much space
has been used with each
keystroke. When you are
one-third full, the meter will
ind ica te one-third full sca le
and mu ltiples of o ne-thi rd
up to a fu ll buffer at wh ich
time characters will be lo st
if you keep on typing. The
16-character type-ahead
buffer in Refe rence 2 does
not give meaningful indica
tions as it on ly lights an LED
when the buffer is fu ll; you
are left to guess whether it
was the last key you pressed
o r one or severa l before .

I find that with the 48
character buffer there is lit
tle problem with overflow
of the buffer. In practice, I
type on the kever until the
meter indicates two-th irds
full and then I finish my sen
tence and wait until the key
er empties the buffer to o ne
third o r less and start typing
aga in.

The circuit for ind icating
the fill of the buffe r is
stra ightforwa rd. The da ta-i n

ready flag on the 40105
F IFO (fi rst- in, fi rst-o ut
memory) indicates whether
the particul ar 16-eharacter
segment is ful l. If it is full.
the flag line goes low and
this indication is fed via an
inverting buffer to a sum
ming network of all three
FIFO segments. The summed
voltage point of the three
FIFOs is fed to a meter. The
meter serves a dual purpose

{ ESC

[

si nce it indicates the condi
tion of the batteries when
the switc h is moved to the
Bat position.

The Kever

The heart of the kever is
the PISO section (para lle l-in,
serial-out). The PISQ takes
the parallel two 4-bit parts
of the Morse word from the
buffer a nd sequentially
shifts these bits through a



Photo E. QRP station- QRP keyer and HW-8 (the ke yer lid
was removed to make a base for the trstwceivert.

Table 1. Ke yboa rd rewiring. A = the 16 rows of rhe keyboard
matrix and 8 = the 8 columns o f the matrix. All like numbers
o f the rows are connected toget her and likewise all the col
umns, and then each set is connected to its appropriate
4051 scanner.

set of fou r dua l flip-flops
(ICs 10.1 5. 19, 23). testing for
dots. dashes . spaces, o r
whether the last e lement of
the word has been sent. The
space character is not. of
course, a Mo rse character.
bu t must be represented by
some unique 8-bit word that
can be stored in memory
like any othe r character. The
space is not generated by
the scanned part of the key
boa rd, but is a jammed char
acter. It is encoded by reset
ting the scan registe r (IC2) to
all lows and. Ilia gates ICl l a
and 11 b. bits 0 and 3 are se t
high which in effect gener
ates a space word . The space
has its own keyboard strobe
circuitry also; it is a part of
IC6. (It would have been
possible to generate the
space charac te r if a larger
matrix fo r the scanned key
board were used, but the ad
ditional logi c for the
jammed cha racte r was less
and therefore was used.l

The Wpm Clock

The QRP kever uses a
more com plic a ted clock
than previous un its. Most
common wpm clocks are in
terconnected gates which
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rely on RC time constants
and are predictably non
linear. The clockwise rota
tion of a li nea r potentiome
ter to control speed has fa r
too much travel on the slow
end and is cramped up on
the high-speed end. A log
control was tried. bu t the
improvement was not suffi
cient. I am sure you can re
member how importan t it
was to you when you were
learning the code that your
in... t ructor be able to tell you
exactly how fast he was
sending . Well . to this end I
put a better wpm clock in
the QRP keyer.

A voltage-controlled 0"'
ciltator was used for the
wpm timer; this type of 0"'
cillator produces a linear
scale and has nearly con
stent duty cycle. There is
some s1ight shift in speed as
the batteries age. but with
good batteries you can say
with some confidence that
you know the speed to be
over 10 or 15 wpm (o r what
ever) for a least a year.

Calibration of Wpm
The easiest way to cali 

brate t he wpm clock is to
prestore the word PARIS

Octal A e

E 004 00 0
T OOb >I 0
I 0 10 12 0

SP 0 >1 .p~c i. ,.t

N r r z 13 0
A 0 " " 0

" Olb '" 0

5 0 20 • I
D 0 22 • I
R 0 2< 10 I
G 02b >I I

U 0'0 " I
K 032 13 I

• 0 3< 14 I
0 oze '" I

H 0 40 • 2

• 0 4 2 • 2
L 0 44 10 2
Z 0 4 b >I 2

F esc 12 2
C 002 13 2
P 0.. 14 2

V ObO • ,, Ob2 • ,
0 Obb >I ,
, 072 13 ,
J 07 4 14 ,

five times with spaces be
tween each and time how
long the kever ta kes to send
the set of words. Afte r t im
ing, apply the formula : code
speed (wpm) = 300/T (sec).
If. fo r example, the set takes
15 seconds . your code speed
is 20 wpm.

Keying Relay and Sidetone

The re lay ci rcuit and the
stdetone generator are de
rived from earlier designs,
but a couple of features
have been added . The side
tone is now switc hable. This
a llows the sideto ne to be si
lenced when the kever is
used with a transceiver
which has built-in sideto ne.
The sidetone osci llator is
turned off at its power co n
nection to conserve power,
as the aud io sect ion of the
kever draws more than the
logic section.

Escape and Store Keys

The Escape key allows
you to abort sending if you
hear a break or if you want

Oct a l A •, 000 • •
b 10 2 • 4

AS 10 4 10 4
7 Wb >I 4

• >lb " 4

, 122 • ,
AA 124 10 ,
KN 132 13 ,
• I3b 15 s

4 " 0 • b.., 142 • b

, 100 • 7

2 170 12 7
I 174 " 7
0 17b 15 7

Er r a..- 200 0 0
? 230 4 I, 2 1b 7 0, 2b2 , I

SK 320 0 ,
• 324 2 ,

" '32 s ,
• 3<b , b

to change that which has
alread y been entered mto
the buffer The store func
tion allows you to pre-type
into the buffer, but not to
send its contents I lus is USt'

ful when you an > just finish
ing your copy of the other
sta tion and vou can pre-type
in you r ca ll signs while your
contact is st ill sending the
requ ired identifica tion

Physical Layout

The kever was built into
an old but somewhat e le
gant box which held a too l
kit for a chemical instru
ment. I ho pe you can be as
lucky and find someth ing
simila r. If not, a small at
tache case is ideal both
from a size and cost stand
point. A basepla te fo r the
kever was fa bricated fro m
1n 6" alu minum sheet. just
big enough to fit inside the
case. Photo A shows the
whole unit with the cover
o n. As you can see, the key
board is not enclosed. It is
o n spacer blocks (Y. ")which
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P.C. BOARD PRE·DRILLED
SOL D E R PLAT ED WI T H
PLATED THROUGH HOLES
FOR A MORE STABLE PIC·
TURE. IV'. VoJ !'

• •.. "2 / ~ 1 N oT' -rI!FtI>J ... .. •
3 M~ '91 TRMt"'~-STSR--
2 HP 2835 Diodes
6 .001 Chip Ca ps.
9 Resistors
4 Prewound chokes
1 Electrolytic Ca p.
1 Pre Made Probe

@@@@@@@@@@
* WIRED P.C. BOARD TEST·
ED, READY TO CONNECT TO
CAN WITH PROSE & CASlE
CONNECTOR ATTACHED.

pUS

PARTS

DOWN CONVERTER
•••••••••••••••••••••*•••••••••••••••

CONVERTER
KIT

$169 5

• HARDWARE

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
PO WER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DiSCOUNTS

Any Price in Adv.
10 1lCl' . 12'1& off
25 pel 18 % oil
so PCI · 25 '1& off

100 pes , 30% oN
1000 pc$ . 35% off

No M'n n. tor
Q...nt'ty D'scount

VARIABLEMHz

Converter P.C. Board
Plated through holes
fo r stability...•....$4.95

Power Supply
P.e. Board 2.95

MRF 901 .2.00
NE02135 4.95

~;;;;;:;;;--;;:;-;;;;~;-;;;--r.======::;12835 Oiodes 95Il ' .001 Chip
Caps 10/3.95

Choke Set of 4......1.95
LM 317 Regula tor 1.25
'F' Connectors
Chassi s 50

Wa ll Transformer
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Fig. 1. QRP schematic.

provide suff ic ient clearance
fo r the PC board on the bot
tom of the keys and its asso
c iated new wiring.
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The electronics is in three
part s: t he main lo gi c
board -a 4 Y2 NX6 Y2 N

44-pin computer-type card .

a small perforated board for
the keying relay and side
tone, and the con trol panel.
Photo B shows the logic

board and its connections
to the keyboard . The sma ll
16-eonductor cable whi ch
connects together the coo-



t rol panel, the ca rd, and
the sidetone board is on the
lower left side o f the card.
(See Photo C for exact p lace
ment.)

Photo C shows the con 
tro l panel which has the
speed control, the power
switch, th e battery/buffer
sw itch, the volume contro l,
and the m iniature key jack.
The pane l is mounted on
sm all standoffs wh ic h allow
the speed contro l to clea r
the baseplate. As is shown in
Photo A, the speed control
knob is just level with the
top of the panel. (In effect,
the panel is in a well cut out
of the cover.) Size C bat 
teries were used as space
permitted, and annual bat
tery changes are desi rable.

Photo D shows the spe
cial keytops and t he Bat/But
m et er. Th e meter wa s
mounted on a small p late
and f itted to cover the hole
for the o ld key board en
coder Ie which is not now
used. The meter's place
ment is not just cosmetic,

but also practica l, as you
can watch the meter easily
wh ile typing, as it is near the
space bar.

Keytops

The key top s fo r the
specia l keys are worth a few
words. I have made several
other keyboard cont ro l lers
and was always stuck on
how to label the spec ial
function keys effectively. I
have t ried pa inting the keys
and using press-en lettering
covered with several coats
o f lacquer, but this lasts on
ly several months. O n this
kever. I tr ied something
which is much better.

The original keys were
concave, and after roughing
them up with f ine sand
paper, a th in " f loat" o f
black epoxy was applied.
With a li ttle warming with a
heat gun (or hair dryer), the
epoxy c o n f o rms to the
shape of a keytop, sl ight ly
convex but conforming to
the top. After this was co m
pletely d ry, the keys w ere

labeled with the specia l
func tions using white press
on lettering, Next was ap
plied a clear "float " of
epoxy on the lettering. After
thi s wa s set and was lightly
sanded to remove any drop
lets or uneven areas, the
tops were po lished with a
p lasti c or fine metal pol ish,
and " pro fess iona l" keytops
of speci f ic des ig nations
were the resu lt .

A s epoxy form ulat ions
vary, t ry the whole proce
dure on a small scrap of
meta l to ensure the compat
ibility of the epoxy and t he
lettering. I used 5-minute
type epoxy and allowed 24
hours betw een coats, Anoth
er possibi lity is to use graph
ite to tint th e clea r epoxy,
but J found that th e cu ring
time for the 5-m inu te type
extended to 48 hours due to
the inh ibiting action of the
graphite. If you can wai t,
you can save some money

Using the Kever

When the kever is f irst

turned on, hit the space bar
and then a letter; this init ial 
izes the logic. I usually h it
an E, as t his gives the fastest
check that al l is well when I
hear the dit . If you hit the
Escape key to abort send ing,
repeat the above procedure
as this will ensure that you
are loading or send ing exact
ly what you intended.

Probab ly one of the most
im portant things to remem 
ber is to send only at a speed
you can receive. The temp
tation w ill be great to send
faster, but just sit back and
enjoy t he comfort of the
kever sending wh ile you
have a sip of coffee. •
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The Easy FIFO Keyboard
First in, first out means you type as fast as you want to.

It will send at the speed you set.

"AsHR RESET

Fig. 1. The Fairchild 3341 MOS FIFO buffer block diagram.

Ho m e-b rew keyboard
designs are now read i

ly avai lab le and const ruc
tion need be no more costly

it s f irst register position un
t i l additional data ente rs
the system and fo rce s the
previously entered data to
the next register position. In
the FIFO. data entering the
regi ster is im m edi ate l y
shifted to t he first open
position at the outpu t end.
This feature automat ica lly
allows bufferi ng between
two systems that operate at
d ifferent d ata rates. The
33 41 is async hro nous in
that data input and o utput
are com plete ly indepen
dent. The 3341 ca n also
contro l syste m speed .

Fig. 1 is a bl ock diagram
of the 3341 contro l logi c.

cha rac ter generat ion. The
opera tor must prov ide the
proper t im ing to maintain
a certain co nversat iona l
speed and rhythm. Thi s task
ca n easil y be left to the
key bo ard itsel f by the add i
ti on of a relatively inexpen
sive buffer memory.

The Fairchild 3341 first
in , f irst-ou t (FIFO) is a serial
memory that o perates in
basic ally the same m ann er
as a shif t regi ster. Data is
entered. is shifted to th e
outpu t , and is removed .
However, there is an impor
tant d ifference between the
two. Th e conve nt iona l shift
regi ster will retain data in

OUTPUT "EAO'

SHIn OUT (e lOe n

tha n a regu lar k eve r .
However, some home-brew
designs, wh ile effect ive, are
limited to the basics of

= ~-81 T :: ~~ e " A~AeTER f:::: ~ -8 I T f=
= ' ~PUT :: • ~-8n

r:::: OuTPu T
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Fig. 2. FIFO serial stacking to expand a buffer memory to
128 or more charac ters.

64 73 Magazine · July, 1983

TOP V' [ III

Fig. 3. 3341 connection diagram.



Fig. 4. FI FO parallel stacking to accom m odate an B-bit character. Logic ind icated is with cir
cuit at res t.
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character bits wil l cause a
low U1 output. This low is
inverted to a high at the in
put of U2A. When the 1R in-
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generator is 8 bits wide, re
quiring that two FIFO chips
stacked in paral lel be used.
The requ ired input logic
begins w ith U1 . A high pulse

Fig. 5. FIFO register content count. Logic indicated is with
circuit at rest.

that the input and ou tput
logic on each chip is ready
before charac te r t ransfer is
attempted.

Refe r to Fig. 3 for the
3341 connect ion diagram .
Note that both a + S-V-dc
and a - 12-V-d c power
source is required .

The typical home-brew
keyboa rd probabl y em
ploys either the diode ma
t r ix or the toroid transform
er method o f cha rac te r
generat ion. Both methods
generate several para llel
d ata pu lses, the num ber
depending on the spec ific
CW cha racter, whi ch are
fed into a shift register. The
shift register converts the
parallel data bits into seria l
d ata b its. These serial data
bits form the CW characte r.

The FIFO is inserted be
tween the character genera
tor and the parallel -to-seria l
shift register. System speed
is contro lled by a clock in
put to the FIFO to cont ro l
SO rates. A register content
indicator is an opt ion to in
form the operator when the
FIFO is appro aching full
mem ory status.

O ne keybo ard design , 1

recentl y avai lable as a PC
board k it, is an excel lent ex
ample of FIFO app licat ion
to the toroid transformer
method of character gener
at ion. Referring to Fig. 4,
note that the character

The main register con ta ins
sixty-two -t-br t characters,
with one a-bit characte r
contained in each of the in
put and output registers, for
a total of sixty-four charac
ter memory pos itions. In for
mat ion may enter the input
registe r on the DO to 0 3
inputs when both Input
Ready (I R) and Shift In (51)
logic is high. When data has
entered the input register,
IR goes low. Data remains
in the input register a preset
interval , at which time SI
goes low . Data is then
shifted into the ma in regis
ter . When t he transfer is
completed, IR wi ll go high ,
ind icat ing that the next en
t ry may be accepted. If the
main register is fu ll, IR wi ll
stay low, blocking further
entries. 51 wi ll now go high
and the next character is
accepted into the input
register.

Informat ion entering the
main register is immediate
ly shifted to the fi rs t open
data position at t he main
register output. Transfer of
a character f rom t he main
register to the output regts
ter oc curs when both Out
put Ready (OR) and Shift
Out (SO) logic is low. W hen
the transfer has occurred,
OR wil l go high , indicat ing
that informat ion is present
at output p ins QO to Q3 .
Transfer out of t he FIFO
takes p lace w hen SO logic
goes high. OR logic now
goes low, fol lowed by a low
on SO which aga in allows a
characte r to enter the out
put register. SO logic can
be control led by a clock to
provide an output speed
control.

The 3341 FIFO may be
expan d ed in six ty-fo ur
character steps by stacking
indiv idual ch ips . Fig. 2 in
d icates the serial stacking
method. No externa l logic
is requ ired . If characte r
data of more than 4 bits is
required , the Fl FO may also
be expanded in pa ra llel to
increase capabil ity in a-bit
steps. In t his case, externa l
logic is required to ensure
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puts to U2A from each
FIFO are high, indicating
the FIFO is ready to accept
data, the output of U2A
goes low. Thi s low is in
verted and appears as a
high at the 51 input at each
FIFO , indicating that data
may enter the input regi s
ter. Thi s logic ensures a co
ordinated fl ow of data into
the FIFO stack.

Characters stacking up at
the FIFO output are shifted
out according to the speed
control setting. When OR
goes high on both FIFOs, in
dicating a character is pres
ent in the output register, a
low will appear at the out
put of U2B. Th is low w ill oc
cur at clock speed as long
as information is flowing in
to the output regi ster. If 52
is c losed, the low is inverted
and places a high on the SO
pins of both FIFOs, and in
form ation may flow into
the parallel -to-serial shift
registe r. If 52 is open. the
low cannot be inverted and
the FIFO will fiJI to capac i-

ty . Th is feature allows the
operator to pre-load a mes
sage into the FIFO for later
transmission at the flip of a
sw itch. The FIFO can be
comp letely cleared by 51 .

A memory content in
dicator, while not an ab
so lute necessi ty, is certainl y
a worthwhil e convenience,
The previousl y mentioned
design also provides an ex
cellent example of one
method of memory count
logic. Referring again to Fig.
4. note th at up-count ,
down-count, and reset in
puts to the memory counter
are obtained at points A, B.
and C. Counter logic is
displayed in Fig. 5.

U3 receives and inverts
an up-count pulse from the
input gating. The low out
pu t from U3 inhibits a
down-count from U4 and
drives the output o f USA
high. A high appearing at
the up/down terminal of the
displ ay counter will in i tiate
an up-c o u nt, provided
clock and carry in logic is

low . The low from U3 also
appears at the input to USB,
whi ch causes the output to
go high. This high is in
verted and provides t he
necessary low at the cl ock
and carry in terminals of
the counter. Th is process is
repeated for a down-coun t
except that a low appears
at the up/down counter in
pu t. When the count in U6
reach e s it s m a xim um
count, carry out logic w il l
go low. Thi s low appears at
the cl ock and carry in ter
minals of U7, which init i
ates a ten count at the next
up-count comma nd.

A buffer-equipped key
board is trul y a joy to oper
ate . When se n d ing at
speeds below your typ ing
ability. ju st fill the buffer,
then sit back and compose
your next sentence. The
down-count will tell you
when to resume typing. You
can easily tell when you are
app ro ac hing speeds t hat
tax your typing ab ility. Just
keep an eye on the memory

count. If you cannot build
up a lead, t urn down the
speed control and give the
buffer room to function.
Q ui te often your contact
will sign his ca ll after each
tran smi ssion . This t ime can
be used to f ill the buffer
and be set to go at fi rs t op
portunity .

A ll logic for the example
design is readi ly ava ilab le
through advertisers in this
magaz ine. The buffer sec
ti on requ ires one each of
t he 74COO, CD4012. and
CD4078 logic in addition to
th e two FIFOs. Curren tly,
this wil l cost about $15 . The
two each of the CD4S11,
CD4029. and D l7S0. and
the three 74COOs in the
counter section w ill cost
about $10.

If you have a questi on on
t his arti cle, an SASE wili
bring a pro mpt repl y .•
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Yes, I want to subscribe to 73:

Amateur Radio's Technical Journal

D j'leese send me 12 issues of 73 for $19.97

D C heck enclosedlMO D MC D VISA D AE D Bill me

MAXJMIZE
YOUR

OTENTJAl
WITH 73!

73: Amateur Radio's Technical Journal
~

""""_=""_-;r~~~gJ~'v:es::yOU more easy-to-build construction
projects and circuit
designs than any
other magazine of
its kind. Informa

tive articles by the
dozens, on all

phases of ama
teur radio, writ
ten by hams for
hams.

/ , '.
"'.' .

• •

'II

73 always keeps you one step ahead
with .. .
«Scores of useful building projects you'll
enjoy by the hour.
• In-depth equ ipment re..-lews, guaranteed
to save you time, trouble and money.
e"73 International"-delivers all the
facts you need about licensing laws, club
news, contests, and awards all around
the globe.
• DXing- valuable tips for newcomers, the per
sonalities behind the callsigns, what's happening
on the DXpedition scene and much much morel
«New Ham Bands-c- timely reports 0 0 the new
\VARC bands, how to modify your rig to access
them, what to do about antenna'> ,
«Satellite TV- keep up with the technology and all
the latest developments in satellite communications.

Interbanks _

PLUS

• RTTY-the pnenomenon of over 30,000 hams owning mi
crocomputers puts RTTY in a very important place. 73 gives
you more articles on RTTY than all the other magazines
combined.
. "HAM HELP" -puts you in touch with other reade rs to get
hard-to-find parts, schematics and owner's manuals.
»Contests-c-rules and results keep you informed about ham
radio's competitive side.

Subscribe to 73 today! We'll keep you involved, informed,
and completely entertained. To order, simply send in the at
tached order form, the coupon, or call toll free
1-800-258-5473.

,I C. rol _

II Exp. Date _

I Signature _

II Name. _

IAdd ress - - - - - - - - - - - - - - -

I City State, ZZip'- - --

II c "",,,I,, /.- ,I f, ,,k<, $n .!l7// 'IF ,ml'l t '·\ f " ",I. 337F6

I
1"w', ip> ...rj'/ff $:19.97// 'IF ",,1'1 t Sf",,,I. ,I"" ,." "" {'S ,,,,,,1,
f ",..';p> airmail p""- in'I"'''

I I'InlM ,JItJII' 6-~' It.....'" f'" ,l,/i,'",!!

I 73: Amateur Radio's Technical Journal-PO Box 931-Farmingdale, NY 11737
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Tllese e ' e P.otessio..el "Comme.c ,e l Gr. de" U",15 -Des"~".d '0' f . ,.eme fn ."onme rlfS f - JO 10 -+ 60· CI.

All equipment assembled & tested. For 2M, 220 MHz & 450 MHz!

TTC100 Touchtone

SCT410 XMTR . ASSY .

SCT110 VHF Xmtr/Exclter Board
e 10 WIS Outpul 100"" D uty Cyc l,, '
. In llnl l" VSWR 0'0 01
e Tr u" FM lor e.c aud ,o Quall1y
• DeSigned sp"Cll ,ca lly '0' cont inuous 'p t, Ser

" c" Ve'y lo w 'n -- wh, te no 'Se '
e S pu roo us zo o e Ha lmo n,cs ·60 dB
e W, ln 0005% , tal
• BA·l0 30 WI. Amp boa.d & He.t S ink. 3 sec l.P

Filte l & 'el. pwr. sensol. 8A75 75 Wt . unil .Iso
..ailable .

PCB·1 Xmtr. Power Control Board
e FOf seT I10 o' SC T' 10 E,ci te rs
• Va"es B + to con l,ol Pw' Oul
e SW'lch'ble H' , l o w, 01 Med Pw' out, iocally 0'

.emOle ly Adl levell

· 3 d'g lt O N, 3 d ig,t OFF control 01 a s ing le re pe a le ,
function, Or (OPl iOnalj 2 lunClions 12 d,gds ONIOFF
eachl

• Can be used t o pUll in a .e lay. !rIgge, lo g ic . e lc ,
• Typ ,ca lly us ed for Rpt, ., ONIOFF, Hlll O Pwr PL

O NiOFF, Pa lch Inh,b itiReset. etc
• Slable a nl,·fa ls ing des ign 5s limit on access
• FO! add 'i lunclion(s), add a "Pa rlla l H C" toe-e

SCT110 Transmitter Assembly
e SC TI ro mount"d In ,,,,,,Ided " olls,ng
e Same as usea o n SCR lOOO
e Compiele ly assm bld. wIF.T caps, S0239 conn

~. 10. 30, 0,75 WI. un il

~SCT 410A UHF Transmitter Bd. or Assy,
• S,mlla r to SCT1 10, 10 WIS. no m.
• No w incilld e, "on board" proport ion al

Xla l Osc./Oven crrc",/,y 101 ..ery hign
S/dbilily!

• 8 A·4O "OW. UHF AMP. BO. & HEAT SINK.

PSM·l Repeater Power Supply Mod Kit
• Fo . SCR·l000 0' SCR...cJOO
• R'Dlac,s Darllnglon Pns T' ,_Ior Improvea

.-J'./Jlli/y
e lnc luae$ new o...""oi1age "Clowbtr"' ahut·

do.n cucon
e Co mple le kit. w,'a s semb led PC boa ,a $19 .50

+ $3.50 s h'p p'nq.iha ncl l,ng

Rspu'., Tone' Co ntlol Bd•. - FOI' SCR10001 4000
• CTC10llttD250 only
TRA·l " Cou rt..y Tone B..per" a08'"
• PuIS oul a lone beep ap, 1 sec alter RX s,g

a lops-thu ! a llow,ng t ime tOl bl ea ~ els

e seeete T 0 Time, .l1e' -eeec'

TMR·l " K..chunk.. KIIl.r' · O' " Tim. Oul W. rning
To ne" Bd .
• Fo, On. 01 above 2 tu ncucns
. " Ke re nunke ' K,lle ( ' p ,ovldes adl delay (O·tO

sec ,j 10' ""f,.1rp l' e ccess Aut o ,Reset al end o T
050

. T O W. rn lng Ton" pro.,d"S al" rl,ng ·'wa. llle
10n,, " ap' 10 . " c . 0810'e " l,me o ul .

Fl·6 Rcvr. Front,End Preselector

CTC100 Rptr. COR Timer/Control Bd,

• 6 Hi Q ResonalofS wilh Lo·Noise T,a ns islor Amp 12M 0 '
220 MHzl,

. Complete SOlid s tate cont ,ol 10 ' ,pI' COR, "'Hang "'
Time' . "'Time-ou t"' Timer . TX Shuldo wt'\lReset, et c

• Inc ludes Inpu lS 8. Oul puts la, pan,,1con lrolS 8. lam ps

e P,o-=d• • I..men<lou. ',),cuon ot "",,'·ot bend '" l,gn .1S
. I"",!", u,u. lloas' C,Jn o ll ~ n b~ used , n Sl ~ ~ ~ 0 ' large
e , pens,.~ ca..,l, Id'e's

e b uem<,ly he lpl ul II sues .,11\ many ne,Jrby VI1F I<~nsm "

<"S 10 1,ll<" ,oul reese 'out 01 band s ,qn~ ls

PRM20Q Power Supply Filter
CapiRagulator/Materlng Board

'As used in t he SCR1000 as ma in p.rt o f
13.8V0CJ8A Pw•. Sply,
. Inc lua,a 14,00CI ~F Flit". C,p, Reg. IC and D.I.e,

T'ans ., VII Maler shunts end cal pots ,
e ReQui,es Xf mr.. S, . Rect. Pass Tr.lHeat S"'k. (Op·

l iona l Mele n, 10' complet e supp ly,

10M ALSO
AVAILABLE

,A l so available In 19" Rack Mount
;CR450 UHF Receiver Bd, or Assy,

Prov'des III baaic aulOllllCh lu nCI,ons
Secu'e 3 Digil Accen. 1 Au. On-Otttuncuon,
Audia AGC; Bu;l1·in lime.s , etc Belul ,lu l Aud 'o '
0/1 ,nhiblt bel , alSO Ivaillble
W.ilelca ll 10' delliis Ind I dala sheel

SCR200 Receiver Assembly
I SC A200 mounted In ,hleklecl housIng
'COmple le ly , am bld & 19s 1" d, wlF T ca ps.
S0239 conn

' As use<J In lhe SCR1 000 . Rua<l y lo <l ,Op on to yo u,
sySlcm ' H ighly recommended '

'Simila, t o SCR200. h cepl 420__HO MHZ

RPCM Board
' USed wlSCAP boa.d 10 p'ov 'de ' Ae.e.se Pal ch"
and l a nd lone COM,ol 01 Repeale ,
InCludes land line ans we " n" , "cu ll' y

SCR200 &
SCR 450
BOARD

Lightning Ar rester For SCAP

• Gas Discharge Tube shunts phone l ine~

surges to ground

• Hand les up to 20,000 Amps ' ~

• The Best device ava ilable t o plOlect Au·
tocatcn equipmenl lrom lig htning dam·
age ,$1400+$iH

SCR200 VHF Receiver Boerd
• TOlell, Ne. Ad.encH o."Qnl
. 8 Pa le Front End FIl' -+ w'de dy namic
.a nge-.educ es cvenoeo. spu' ious Resp . &

iMs '
I Sens 0.3 uV/12dB SiNAD trp
1591 ece e 16 5 KHz. · l 3Od B 'it ;,3OKHl. (8

Pol" Cry sle l -+ 'Pole Ce..mlc Fll rs
" S Mete•.- Discnminator & Devia t ion Mt L Out ·

put s!
'E>.c . lud lo Qu. I,ly ' F.sl sQuelc h' wlO .(l(l()5 '1o
Cry" ll ( 'Sup" Sh,rp " I f fir •. , Is o 'VII I,)

Call. or
S.,.,d lor
Oata She.tslCORP.

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE ! .... 68
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"UP I
•

vide eme.gency .ad'o commun,catrons
S'nce ,ts ,"cepI.on. the AREC h"s ..,..
s.sled on hundreds 01 eme'gency SOlU•

hons .nclud,"1l ea.thquakes. flOOdS. I.nd
subsidences. a'.era" erashes, mounta,n
and bush rescues••nd sh,pp,ng dlllilste's
Th,s yea'-s Conle.ence was held ove' the
"fit w!!l!kend ,n Junelwhic" 'sa long 1'>01,·

day weekend ,n Ne.... Zealandl at DUfll!<1<n.
the main ci ly in Zl 4-lanll

Ne>t yea"s Conlefl!nce 's SCheduled 10'
Palmen>ton Nonh. a unrYef$"Y c'ly ,n me
center 01 the lowe, hai f 01 New Zea'and'.
No rl h Isla.rxl. The CIty has some wonde, lul
conle'ence laCli,lles. both ,n lhe c<ty usen
and at the un,ve.s iIV, and beasts o f pleas·
ani public ga,dens and .ecreal,oh.l tacrt
,Ues. o..-e.seas v,s,tors a'l! alwavs welcome
al OUr Conle.ences••nd we ha.e had v's
itors l rom VK, VE. W, and someol 'he PaC11
ic rstands ,n past years. So. il you a.e coo
templati ng a Zl ho lida y. wh at belle, t1meto
come to c ur la" land lhan at Conlerence
lime ,n June? If you a'e intefl! Sled. a lelle,
to NZART O. myse ll w,l l supp ly you w,lh the
necessary information. Even th ough ,f s
wmler time. a "e lY warm welcome awa,ls
you: the winte rs are .eawnablv m, ld ,n Zl
smce on ly the h igh co...nt .... areas and tne
mounta ins are snow areaS.

NZART NATIONAL FIelD DAY

NZART holdS an annua i F",id Day con
lest each yea ' d... "ng Feb'ua'y, when

Pnoro B VU2GX ,,"S<1''''"9 Pat /Il:YL ot VU2AUS-e.·VI<3KHUNU'I" 6-_g .... ,erm!!'/ofl
0'''__n VU2GSM, Math... (SWLA VU2RAH, .nd VU2UV

AS a .esult o f these eme'gency ope,a·
noes. the ama l eu, . 01 New Zea land saw
the nlH:ess ity 10' some lo ,m 01emergency
g 'oup to be aYa,l. bie at .ny time to pre-

PfIOlO A I~" 10 ''9''1) S.C. ro'" VU2/R. 3 SWLs, VU2KVR. VU2AUS. 2 SWLs. VU2RVS,
VU2RRN. VU2RO. SWL. VU2GX. SWL VU2GSM. IInQ VU2YZ fAoflfer ro" ram,I"'$ afI(J
VU2UV Fro", '0" VU2NRS. VU2USA. VU2KAX. SWL Vl/2RXZ. VU2RAH. VU2V,,"S. IIf'I(J

VU2V1Z

10> hunt on 2 mata'S. a moDole 'ally on eo
a.nd 2 mele.s. and. 0_ the past couple 01
y"a.s. se-ve,al t.chn,cal semlna.s and 10-
•ums as ...en as the usual "9<:"ewIn9
thaI al .... ys lo,ms pa'l 01 an~ "am get·
l0getneo-

Ttle venua-s 01 tl'lfl Ann ual Conle.ences

a'e set aOOUllWO yea.s ,n ecvaece SO that
tl'lfl b,andl .espons'Dle IOf the Ofganlla
uce of fhe Conle,ence has p~ty of I<me
10' the plann,ng 01 ,t The Conle,ence '5

held in a d< l1e,ent " ty 0' lown e.e.y yea.:
last yea. i t was tnetum 01 my hometown.
Nap ,e•• be<::ause ,t was Ihe 50th ann,.e.
sa.y 01 Ihe lormat,on 01 fhe Amateu.
eeoc Eme,gency Co.ps lAREel. our emer·
genc ~ communica t,on n,,'wo,~, The
AREC wa s born abo..., '2 monlhS aHer me
de.astal ,ng ea rt hQua~e whICh h " Napie,
and the su rround ,ng areU ,n Feb' ua.y,
t931, when se.e.a l amateur 'ad'o opem ·
tors . InClud ,ng th ree W'lhin th e de. as
laled a reas , mainta ined em e'gency com
monicat ion s fo r several days aHe r l he

Ji' SI shocks 01 l he ear tr-quake. As a ma t·
tel 0I'nte,e8 t. some 01th e emergency s'g ·
nals were recervec ,n the lIn ited Slates
and we'e Ihe su biect 01 an ar t ic le m OST
,n 1931 0' 1932.

- INSTALLATIONS

-EVALUATtONS

The weekend p.ogram al so inClude.
plen\y o f social- and .ad,o--o""n ted act,y·
,t,es_l.ade d,splays. t.adong tables to.

ham" and XYls .nd Yls. a d,nne' dance, a

NEW ZEALAND
Des Ch.pman ZL2 VR
459 Ken nedy Road
Napie,. New Zea land

June ,n New Ze ala nd is the month when
the shorles t day occurs Isign, l ymO the
middl e 01the the winte' season) and atso
'he mont h when the New Zea land Assoc i·
anon 01 Rad io Tran sm, tte rs INZART)
ho ld s i ts Annua l Con fe.ence and coovee.
t,on. it is the llme when tne members get
toge ther to att end tne An n ual Gene.a l
Meeti ng and disc ... ss Ine po lici es coo
cern ing the .unn,ng 01 Our Associati on,
AlSO held are the ann ua l meelongs of Ihe
va"Ous sections o f tne NZAR T: WARO.
the Women's Am ateu ' Radio O pe.ato rs.
OTC, the Old·Time,s Clu b, ARIEC. the Ama·
leur Rad io Emergencv Co, ps, and lo .ums
o f the VHF groups. the No. ice Rad ,o

T.a'ning Scheme. and the ox buns

Tt>e<e is no entry tee. True copy 01 a cce
lest log must be submllled w,lh sen!Je<'s

name. call. lKJ<jress. etc,

All ent...,,; to tt>e contest must t:>e posl·
marloed nol later tllan 15th Janua.... and.,;l·

d.esse<! to: Ttle Convenor. (i.,)'den C,ty
Contest. Ba.....a.."e Amateu. Radoo Club.
PO 80. 50!'>3. BangalOn!'-560 001. Ind,a.

The th.ee lOP scorers in each class ...,11

De a...aroecl ttle w,nn.ng ce<t"lCiIt". All
contes la.ntS sUbrn,lt,ng valid logs ...ill also
,__ ce<t,hcates 01 partlC,patlOfl

SCot,ng Points earned by VU2s fOJ ma~lng

complete conlact wlln Asoa. inclu<hno In

dta-l: Europe, Alr>ea . and Aus t'el';I-2:
North and SooJtn Amenca-3. OX stallons

SCOt" 1 potnl for I!'I'l!<)I VU2 ccetsctec.

ell/SSt'S of Entry Group A for YUh holding

grade I license. Group B for VU2s holdIngg._ I' lIcense. For non-VU2 hoams, no

group classi"calions.

-TESTS

-MODIFICATIONS

-REPAIRS

- ALIGNMENTS

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

··T~ _ _ by F .c.C.llceIll~ M:hiolo:l4oow .... tt. nr-t"'P"lr, lest.

and iilIgo w'." 1IIqIUIpi•••I 10 ...~ .......~ can COOoWIt on.

··F.C.C.~
_General AMI 1 I ....... . lahlp ..clel ..-.dofMdl

'SoIc:ooocl CIne Radl I g """ lshIP~"~, • 1 ' g """ ..ocla_
. ......_&... ClaA

E?Ai~;e¥:c'\\\\=' ~o//, , .. ,.llJl
C~.A.~S

1517) 171·2S50 (8"" 10 I~ 12325 Madonna 01', lansing. Ml 48917

1517)171·217t(8prnlOl0~.1l Gell NSCE ....

INDIA

Each month, 73 brings you
amateur rad io n ew s from
around the world. In th is collec
tion of reports from our foreign
correspondents, we present the
latest news in OX. contests , and
events, 8S well as k.eep you
ab rea st of the techn ica l
achievements of hams in other
countries.

If you wou ld Iil<e to contribute
to your country'S column, write
to your country's correspondent
O( to 73: Amateur Radio 's
Technical Journa l, Pine Street.
Peterborough NH 03458, USA,
Attn: Avery L. Jenkins WB8JLG.

The fl.a.ngalOfe Amat .....' Radio Club fold

,ts club n,ght on Sunday. March 12. 1983
ThIS annu.l luncl'on ,s soec1a.lly held to

",mg ham lam",es togelhe,. Th's yea" lhe
l...nclK>l1 co,nC'd"" ",<th ttle roth blfthday 01
OM O",m.)< vuzax He w's g,yen an auto
o.ap""" memento bv all the hams present
(See pnctos.]

GAR DEN CITY CONTEST

This is an ann...al CW contast JO ,ntly
o rganlled by the Banga lo.e Amal eu' Rad'o
Ciub IVU2ARCI and V" ves.arava Industr ial
and Technica l Museum (VU2VTMI. Th's
contes t is essent ialiy cond...cted to pre
mote the oxca pabilit,es o f VU2 hams. II,s

held m the th"d wee~ 01 pecember eve'y
year between 1200 GMT on Satu ,day and
1200 G MT on Sunday The trequencies of

ope'at,on used are 7 and 14 MHZ,

Messagfl Exchange: RST report W,lh a
th ,ee ·d ig it $\I.ial n...mbe, 01 contact
15990J9 ~ 39m contact>

EI<gIDIIl/y: Cont,", 's open to all hcenS&d
amateu's WOfldw,de

73 INTERNATIONAL
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res
OUf new crop o f tone equipment is the freshest thing growing in the encoder/ decoder
field today. All tones are Instantly programmable by setting a dip switch ; no counter
is required . Frequency accuracy is astonishing ±.I Hz over all temperature extremes.
Multiple tone 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 only model may be programmed for all 32 CTeSS tones plus
19 burst tones, 8 touch-tones, and 5 test tones. And. of course. there's no
need to mention our one day delivery and one year warranty.

,,-9COMMUNICATIONSSPECIALISTS
426 West Taft Avenue, Orange. Cali fornia 92667
(800) 854-0547/ Californ ia: (714) 998-3021

55-32 $29.95. T5-32 $59.95



NlART br..nc.... go porlilble in the tleld.
The ccotest is overtwodays. S~l1vrd ay and
Sunday. the operating periods being hom
I !500NlST to 24OONlST, Salu.day. and
OllOONlST to 1500NlST. Sufl<la,y. and l he
trequomeleS l'$tI(\ a' e 80 and ..a "",t_ ON
and phOne.

FieJd·Day slahons must operate Irom a
portable power svpply. in a lenl Of trailer

fl;a"....n~ Of some Olher porlable Iocalion,
e.g.• a ear or mot>ile h(>rne, on anlennas
Itfecl ecl lor 1M Field Day no e.rtie< than
1200NZST on Saturday,

Ou. Field·Oay con iesl Ihis year waS one

o f l he most successlvl IOf some t.me. In '11.
0Wtf 56 branch alations OPItfil led dU1,ng lhe
l wo daY', oul o f a po$511>1e 80 branches,
Con lacts are on phone and CW in each
flOurly pe. iod. wnh poinlS allolted IOf cce
lacls and ""'"lpl.... po,nlS lor l lIe number
of branches worked on each band and
mode. Some OYtIfSeaS conlacts are admls,
SIble, WIth sseuons in VK and some 01 tM
near Pacilic is land s only.

My local branch Sla\lon was set up an
1M banks o f lhe Tul"'U1i RiYet'. abOul 3
m,les !rom the Cenl er or lown. The stat,on
wa s set up in a tent and il mob ile campe•.
We used ta li popla.s abOvl 120 feel h igh fOf

anlenna supports. placing PlIOI lInes OWH'

the top 01 l he t._ WIth a 5U<f-easllng 'od
and line. We had llO- and "l).meler dipole, a l

about 80 feel. a della lOOP on 40 mele"'.
and a Iong.w"e abOut 500 mete,s long
8CrQs.s Ihe .i~1tf as OU' ot".. lllH'ne1e<

anl"'na

TI>8 leam h ad 1500 con l aclS. fo . 161
mu llip liers, gi .ing VS a to l al of j usl ever
1.000,000 OOlnl$: we did nol Ihin k Ihal we
were 11>8 wIn ......, as Ihe.e wera IWO 0'
Ih' ee teilms ahead 01VS ' The Itation Wils
operaled I rom the club's portable molO'
genera to., su pplying 230 .01lS to the tour
rig s used: a Kanwood TS-930S. a Yaesv
FT·101. a Va6 u FT-9(H . and a FlDX
.al_a n g On each of 11>8 mc)deS on 11>8
Iwo ba"llS used,

I hope to be able 10 Inclvde some ot Ihe
pllOlographs l aken at Field·Day locatIons
In • l ulure column 10 illuslrate l he s,milar

Ity t>el ween ou' Fie Jd ·Da y e-e' coses and
yours l wh..e....,' yov Iivel. IS hams aro vnd
Ihe world ha.e a lot in common concern 
Ing our hobby.

BITS 'N ' PIE CES

June was the d Iamond ,vollee for one o f
New Zea land 's o.iginal ham opera to rs.
Dan Wilk inson ZL2AB. wh o was allo lled
h IS callsign in Ju ne 01 19Z3, H IS was Ihe
th"d 10 ot gran ted. a"ll he shlll>olds lhe
..meo.iglnal cailloday. Who knows. tha i
could be some sort of a rec:on:l . Incidenlally.
Ihe f irSI ca ll was issved to Jack Orbell

3A A, and It wu 4AB. l he Ol'go Rad io
SoclSty. Anolher ea<ly call issued In 1923
was l AC 10 len Spackman. and he. 100.
. tilt I>OldS l hal same call.ign and is aCh ve
on Ihe Old· Timers Club Ne l , ec his d, a·
mond juDilee will be dua iate. Ihis year .
Oan Zl2AB i••110 hea.d regularly on me
Old-T.mera Nel on Sunday morn,ngs on.a
meters,

AREC PHilATELIC COVERS

A .mall Qvanl lty of special commemo
.at,ve philatelic eovers is available. Issued
10 eommemorate Ihe 50Ih ann,ve rsary 01
l he foundallOO o f lhe Amat aur Rad io Emer.
gency Corps. Ihe covers were pos l marked
W'Ih a special cachet In Jvne of lasl year .
al l he time 01 l he Annu.1 Conterence and
ConvenllOn. They are uneddresaecl .nd
will be senl vnder a separate outer cover
10 avoid damage.

Please send 6 IRCs lor one eev.. bY
relum 2nd class a"m.iL send .pplic.·
t ,onllo N apier Branch 2!l. NlART. PO Box
4030, Napier, New Zea land .
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e x NEWS

C"a ' ''am Ilflands ... Allen ZL2BKM has
OI!(!n opera llng l rom Ihe Cha tham Islands
lince Apri l and will COOlinue u nl i l Augusl

29. 1983. alt ba"lls . ON and pr.on.. Allan
is a radio ope.alor in Ihe New Zea land
Posl Off ice. and he is doing a lOur o t dv ty
al lhe Chatham Island cceet Radio Station
.vn b y the NZ Posl ctnee. A llan's r'g is a
TR~JOS. When he reaves Ihe Ch.thams.
he will be traveling 10 Ihe SI " l es wilh a
group 01New Zaa la nd h ams 10 att end Ihe
Seallie NEZCHEO gal·together over the
US LabOr Day weekend. Seplembe. 2- 3

IV ,... Is'and .. _Pet.. Zl21K has l aken
the POIIIIOO 01 Di'ec lOf o f Telecomm uni
caliohs, N Iue, a l wo-year tour o f dvty
whi ch sta rl ed in mid-May . Paler is a 160
bull and will be endeavo.ing 10 work
DXCC on80 and, i f II.s pouible. 160 dur·
ong h,S stay on NUle . He also * ill opera te
on Ihe OlherHF !)a nd s. H is fig is an le no;
he will be ZK21K

Also ope ra ling I rom Nvie at prese nl are
IWO Olhe< Zl operalors. Bob ZK2RS a"ll
John ZK2JS. both l elecommunH;a lions
l ech nic ians on tours of dvl y in Ihe Is·
la nd • . Bolh of these operal ors a re also ac·
t ive on Ihe HF band s. and when these two
are JOIned bY Pel er . Ihey p.obably will
ma ke QUlle In impact on tile OX "onl. So
Ihe OX boys will be sv'e of NUle beIng ac
I'.e lo r some l Ime in Ihe IUlure-atleast
until 1985 when Ihe p.esen l Zls' to vrs 01
dUly WIll finosh . Bul lhen let'a hoott mOfe
hams f,om Zl will t.ke l hei. places wilen
l hey relurn 10 New Zealand .

Penr" yn Isllfnd., .Warwick Z l 3A FH
has been ac tIve opera l lng from Penrhyn.
In the Nort he rn Cook 1.lands. as ZK I WL
He WIll operlf le vnli l some tIme around the
moddla of Ihl, year.

KOREA
J , /,I ic" a&l We" " en HL9KTIKH2AC
CPO Box 2961

Seoul, Kore"

In Ihe spring. a young ham'. tancy t um s
10 operal'ng pofl able ! Korean. a re natu
ral ou ldoorsmen and love 10 Climb rOC ks

and movntaln •• camp at Ihe seasho re .
and " enera l ly commune wilh nalu re. A
dream ",Iuation tor a yovng Kme" n h"m
mighl be campIng In lhe mountaIns *,th
hIS la'<'Om e . ig and perhaps YL Re.llzlng
Ihlf l dream, however , has been a d,tt'cull
thing fo r Korean ham•.

In the past, porlabll/moblle operat ion
reQuired permissIOn t.om t he MOC (Ko.e
an Mlnlst')' 01 CommunicalH)ns~ on Ihe
fo rm 01a special callslgn. bvl such opera·
tlon was possib le. An imporlan t restr ic 
lion waslha l operation was nOI permllled
In cenain areas near Ihe demlllta"Ze<l
zooe (DMZ) 'hal separales the hoshie
staleS of the Repub lic of Ko re . ..ee North
Ko rea, lo r ObviOus securi ly reasons, Wel l.
no matter where yo v go. Ihera is a " wrong.
way Charlie." and Korea is no e XC8illion.
VIOlation of IhlS laboO by a sIngle ham 'a
suned '" cance<latoon of Ihe poV11ege lor a ll.

EHo rt. to regain Iha POrlable/mobile
p.lvllege are ..pec tec 10 coma 10 I rUllion
sometime this year. VHF hand....talk ...s

ara popular t>ere but have been Proll'Dited
for vse oulsode the ShaCk. MOSI 2_le,
FM opera llon i. with Japanese mobile·
I ype trensceive.s , sc Ihe changeover 10
mobile Ope'atiOn would be easy. Along
w ' t h Ihe quesllon 01 perml lhng po,
l able/moblle operalion In Kore• • the MOC
is a lso eonsidering issu ing licenses for
repe ate rs. In Ko rea 's mountainous ter·

..In. repeaters .re. necessity 100- serious
mobile work.

When porlablelmobil e opera l ion is li·
nally a ..... lI fy. It WIll have been in nosmall

part becau se 01 the effOfts of Mr. lee Hae
Soo HL1BO. one 01 Ihe plOnllflr hams on
Korea and several·t imes d irec tor o T the
KA RL He has cevctec mvch 01 his lime

and ene.gles to 'egaining Ihose P"v~

1eQe8. He *as inslfu",-nlill in selling up
Ihe Korean Nal lOf\81 Red C.os. <egional
cne Sla t lon system fo, use in "me o f n a·
!lonal d islSler and inl rodvcing Iha con
cept 01 ama leu' rad io as a public service
,,,'her than a sell ing hobby. Much of
Ihi$ wo'" has ee to convInce the
Ko.ean aut ho. ille s of Ihe valve o f amaleu'

rad io to soc iety and encouraged Ihem 10
libe.alize Ihe rules ar>d regvl ations app ly.

ing 10 amateur opera lion. A 73 Interna·
ti"".1 salv te 10 H L1BO'

MuCIl con tvSlon rega.dlng aSl Bu·
reav s look pl ace when t tle Ko re an hams
changed o ver trom H M 10 loll preli xes as a
... u ll 01 the 19T3 WARC, Unlil l hal tIme.
only US Force$I\Jn l led Nat oon s Comma"ll
pe'sonnel used the H l prell • . To fvrtlle,
complicate l hlng s, al abovI Ihe same
lime. Ihe USFKilJNCOSladdress changed.

Follow;ng is Ihe cor~r In fo.mation;
Hl9 S1atoons_Amer ican Am..teu' R. d lO
CluD o f Mlrea. C/O Dependent Mili, Sec·
l ion , APO San F"nclsco CA 96301: a l i
ctnee lol l stalions 11 .2.3 ,4.5,8.0)_ Korean
Amaleur Radio league. CPO 80. 162,
Seoul. Korea.

One Iinal nole. .when Slgn'ng wit h a
Ko rean Sl al lon. II you rea l ly wan l Ihat OSl
card . "ever say Slf yona,,' Ko reans are
compiet ely din erenl people trom Ihe Jap·
anese. The correct larewe ll wou ld be A",,·
young!

W ell l hen. Ah n·young and 13 I,om Ihe
land 01the Morn ing Ca lm,

CANADA
/Re;lfIflIed 'rom 'h e CA RF Newa Service
Rad iO New. No. 7/83 b y perm,SSiOft 01 t"e
Can.d,." Am. tellrR."ro Fade,. 110ft. Inc.1

As me old sayIng QOf!s. yOtl wIn some.
you lose some. and here's some p rool.

The Slme P"vy Counc i l O llice whiCh held
up p,ooosed license increases 10 long
Ihal Ihey could nOl be Implemented IhlS
year has been sittIng on p.oposed revi·
slons to the amatev. regs since lasl May,
The p roposed change . wh ich surfaCed a
couple 01 weeks ago wera some 01 those
which resulled t,om recommen<lallons

made 10 DOC l Departmenl 01Communic.
tions) by ama leu rs a.lthe 1961 CARF Sym·
posium. Inc luded were re.isions wh iCh
wou ld lif t power .eslrlclions on tOO
met.... perm'l repeaters Oft 10 meIer• •
a llow European ama laurs 10 use all of the
two-met er ba"d wh,,. operallng In Can·
ada under a rec iproca l ope rating ag ree·
ment, and rede fine permitted bandWId ths
for AM . FM. FSK. and ATV, DOC roopes
Ihal now Ihat these dra t ts whteh i l had

svbmllled 10 the P" Y)' Covncil have been
lound, Ihey will be app,oved fa irly aOon.

Briti sh Co ium bla amaleurs were InVOlved
in a novel way in lhe .ecent Royal Tov' ac·
Ilv;l ... in Vancouve'. Ounng tile ce'.
monieS COftnecle<l wllh the vpe:omlng
I~ Wo.ld Expo\ ilion . he ld In the new Be
Place. lhe Oueen 's speech on March 9
was rel ayed by a -4!lO--MHz link 10 Van
couver repea ler VE7RPT and .atrans,

mIlled on 20 and -4() meIers, To ma'" Ihe
even t BC amaleurs we re allowed 10 use
Ihe prefi x XO. A specia l OSl ca rd is ava il·

-

able 10 listene's wroo reporl hearing t he
b,oadcas t. VE7 staliOns who used the XO
prefi x can oblain a spec:ial OSl card tree
f,om t"e Be governmenl.

TOWERS COLLAPSE

The WOfSt ice st o.m in Manil oba 'S
histo.y hit in ear iy March and pVI Brandon
and Baldy Mounl ..in repeaters out 01busi
ness w...... IIIe broadcast tow..s IlOldlng
theor anlennas COllaP8-ecl. M. ny amaleurs
10Sl Iheir antennas and soma had Ihe
lough luCk 10 lo se th eir lower s as well , ac
co.ding 10 VE4MG

CO RDLESS TELEPHON ES

The cordiess ,ele phone. li ke CB radio,
IS rapidly bec oming a tad. and like CB
radio. il alraady poMs p.oblems for ama
lau... a RM I.om these dev1ces is alnt"'y

showing UP f.om the" harmonICS in l he
4Q. and80·meter ba" d s ene some of I l'lem
are , ac cord ing 10 a US source. be ing
c f)'sl alled in l he 16().meler band , DOC is
currenlly wOfk lng 00 some .egulat'ons
cor>cemlng I llen'I. JuSI 10 complicate l he
scene. l he<e is apparen lly a 2!)-W all arn
p lil ier now on Ihe marke l. The phones

th emse lves operale dvp l... VSlng -49 me
lers and 1.6 10 1.8 101Hz. althovgh the liner
sIol is going tOlhe broadcast·bandhpan
sIan in a couple 01 years. These lh,ngs
work well . bu l the ConsumelS' AssOCla·
t ion o f C anada po inl S OUI Ihal wi l h some
models wh ich have dlal""l lacilliles. II is
po$SlbIfI lo access anol he. telephone lone

and rack up 10ll·lone charges on It_

BRAZil
Carlos V,anna Carne,ro PYICC
RlIa Alo"so Pena 49, Apt, 701
20270 RIO de Ja"eiro. RJ
BrazJI

YL FROM BRAZi l

Need a "'sure OSL"' t-ern Bral l l? Look
ing lo r a Vl contac t lo r your Vl award ?
Well. all you have 10 do IS cam. 10 14 248
kHz I'Ye<)' W ednesday Irom 1900 10 2100
UTC and joon Ihe BRYl A IB,azlll an Yl) nel.
Ttle nel has ..Isled sI nce March, 1976,
and Is d i.ec:led by Inge PY2JV. The nel at.
tracls Yl. I.om all ot l he Brazl l" n states
on bOlh SSB and CWo

Inge has held her IIcensa only s,nce
1970. bul She lell So in love wil h amateur
radio Ihat she now has 290 cOllnlries and
roolds Ihi. BRYlA net to stlmulale OX 0tI

e'ations with Brazilian Yls and 10 sp.ead
l he BRYlA Aw ard to all places and COOII
nenlS. 1!l9 of tnese awards hava OI!(!n sent
10 35 countrie s of Ihe 105 countries filed
by Ihe net ,

Usten 10 PY I Yl . PYtA1P. PVllMS.
PYlM F, PYlOVO, PT2ML. PT2SV. PT2lS.
PT2TF . PT2DC R. PV2A TL. PV20lZ,
PV2Fl, PY2JY. PY4A KL. PY4 Ml . PV4DY.
PV 4RA . PV2 ACR. PV!lBZN . PY7 A ... N .
PV7VBG. PV8SS6I7. P$8YL '''ll many
olhees on Ihe BRYLA net. and most of Ihe
'II<)Vlfements fo r Ihe BRYlA Awa.d will t>e
lvUllled,

The BRVLA Aw" d was c,elled by The. ·
eZI"lIa PT2TF. and .1 IS greal' ox sIal"""
mual prove a two-way OSO w,lh 12 VLs
I,om dl lf....enl count"es on three cee
tlnen l s, plu. 6 Vl . tation. from a raziI _ on

any band. any reoce. and all a sos Irom
1975 on Ifa valid

The log musl be cer"l<ed l>y a radIO
aSSOCiatIon and must 'nclu;:le l he station.
dale. l ime. mOde. ,epo rt , and band. SWl s
also m ay Quali ty. Send a Sls lor Ii les and



When ncomes to

ost,s •••

no sthe
ONLY BOOK!

•

I

I

I

US or Foreign Listings

~~lIbooks
Here they are ! The latest editions o f tne
w o r ld -fam ous R. dlo Amateur callDook
are available now. The U .S. edition
fut u res oyer 4 0 0 ,00 0 lI $tln~. with over
7 5 .000 c hanqes from lut yea r. The
Forei gn e d itio n nas o ve r 370.000 lis ti n gs ,
o ver 50 ,0 00 ch an ges. ElIch boOk lists eeus
and t he address Information YOU n eed to
send Q SL's. Special features Include can
cha nges, census of amateur lice nses,
w one-wree QS L bu reau s, prefi xes of t he
world , Intern ational post<lll ra tes, and
much more. Place you or de r tor t he new
1 983 Radi o Amateur ca ll bOOkS, availab le
now .

MG~144S MP-432HL

11'I

MP·144J

ORDERTODAY!

AL-144FL
AL-432FL

CM·144W

CM~l44WX

WL~28/21

WL-28
WL~50

TA-144VW

TA-50VW

TA-28VW

$19.9 5 $3 .05 $23.00

$18 .95 $3 .05 $22.00

SPEC IA LOFFER!
Amateur Radio
Emblem Patch

only $2.50 postpa id
Pegasus o n blue f Ield, red letter in g. 3" wide
x 3" h Igh. Grea t on Jacke ts and taPS .

Ord er b oth bOoks at the ume time for
$41.95 Inc lu di n g sh lppin<j .

..... AM';''': IIba a k INC.
~ Dept. B

~ 925 Sherwood Drive
Lake Bluff , I L 60044. USA

Order from y ou, dellle, o r C1 lrectly f rom
the publisher . All d i rect o rders add shipping
Char'}ll . Foreign residents ad d $4.55 for
Shipp ing. Illi nois r esi dents add 5 % sales ta x .
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10 IRCS 10 BRY lA, elo Z,za PT2LS, PO Bo.
07~. 70000 B'U III. , OF, Bralil. Soulh
America

On I t>e BRYLA net. you eel' lind EY..
PVZPE, DXec Honor Roll member, Tessy
P$8YL .nd Man l,. PHAKl . *1'10 Doth

h.... mo<e than 3OOCO!Jnlne~. Inge PV2JY

*lIh 290 count'_. ano PY2AOl "" tn 172
countrIes, Zila is 8 RY LA A...a'd "'" nager
w' th 'u,ndredS 01 "'51.(:18" ....ards in 
chXI,ng 5 BAYLA Awa,d S whic h we'l! en·
dors.ed all CWo

When pro p agallon is line. Ja pan,
Hawa ii, New Zealand , Aust, . lia, and

ma ny other first- clas s OX s l' lions a,e
avai lable

A general ca is ca l led .iming the beam
to South Afr ica, Asia, 0 ' Europe, and n at
hc is passed just l ike Ol her on te rnational
nel •. Each YLis l is led andonebyone they
OSO the orhe, partiCIpant•. No "chats"

are allowed dUring theM 1"'0 l'IOur. SO a ll
calla can be ans wered. Only. <:&11 and re

port will be giwen bye.eh I'L
A"Other very tUhhy .. ....rd " as created

b)' Ir>ge. tile Wal'L (Worl<ed a'ulh..n I'U
A.......d ...rid it has l>eeh olfered since the
II.st d"y of 1981. ", th t l'le II.st reques t
corrllng lrom South A' tl ca , Just cOfl tact 8
B.azlilan I'L s talions arid lo rm the ..ordS
"BRASIL I'L" using anI' one lene. I ,om
each surrix. One 01 the I'L s ta llons mus t
be a P1'2. Any band, a ny mode. The stan
dard log is req uited , IncludIng stanon
wo 'ked. da te , time, mode, repon, and
band. SWL ent, ies are also accep ted.
Sen d OSLs with 10 IRCs 10 ' 'eturn post·
age to Inl/e TobIas de AI/u ia, PI'2JI'. Rua
Texas 448, 04557 B'OOklln NoYo. Sao
Paulo, Brazil, South AmerICa ,

Ir>ge is SO en thUSIastIC lor radio. she
"as tile Iirst I'L to o perat e VHF I,om .. hot·
all bartloon tlYlng 0_ Sao P..ulo. on
August 18. 1974. SI'le "'as .. ,Th her hU5
I)a.rId Jose PV2JO arid Vllorio TtI,Il1l, boal

lOOn'st ..nd prOl'l".tor
She IISO paf!IClpaTe<! In t...o DXpedl

tlOns to Arroreoo Island ,n 1975 and 1980

Th,S ISland IS l he most beau tl 'ul small
Island in the ...o.ld ano is located at 46 "
to' W and 13" 58' S, t 16 m ll.S Irom R,o de

Jane iro. II waS deyeloped a nO m.. intai ned
by Fern ando Edward LIl<!,

There are hund,eds 01 birdS and fishe s
whi ch come from dist ant p laces to tM
Island. The is land also has the largest
w ind attem atcr in the ..crrc. a ligh thouse,

sola' wat e r he aling. a rainwate' 'eservoir
w ll h a I·million-Ilt er capllci ty, and coco
nut t'ees wllic ll g io. 12.000 I"en! Of coco
nut mill< eaCh yea,. T...... i$ 1Iiso II 7G-ton
Cra"" ...h,cll can .aslll' 1111 a 3--ton yachT
Into a specially..oesigneo tllnk. Para d Ise
on ElInh. says Inge

A new net IS beIng plllnr>ed arid sludled
lor 14288 kHl on Wednesdays lit 2330
UTC. It w i ll be beam,ng to...ard the USA
lind ClIn..d.. .

LIBERIA
Broth." Donllrd. S llIlIes, C.S,C.
EUAUWB8Hf Y
Brotl'lef$ 01 Ho ly Crou
SI, Pa trick H /9n Scnool
PO Box TOO5
Monroy,a, RepublIC 01 L,bMra

LiberIa 15 on I I'le ...eSTe,nmost pornt 01
the g,eat con finenl 0 ' AI , ielil. Mo st 01the
counTry is nea,ly at sea Ie-el. a ltho ugh
there are pan s 0 ' the inte.lor that ri se to
some...hat ooe' a thousa rld l ee l. For wna t·

eoer ' eason, The amateu'S In this count ry
enjOy excellent co mmu nica tions cond i·
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l Io ns with t ile United States, all o f Europe.
a nd In the dIrec tion 01 RUSSia during the
gre.. te, pa, t of tile year. It seems to be ...ell
''''''lIled geog,.. phlCally and it IS In \he
GMT lime l one ,

The .malB\lrs in the country number
less t"'n a hurldred ano moat are not
... t i..... The reason lor this IIt UllTion is
a,mply that AI , ieans hlloe had 11\l le opPQf'

l unity 10 I.arn amateu' ...dlo ano, l or the
most pan, they do "01 I'l.a'ltl the money to
pu.chase arid operate rlildlO equipment
Very lew 01 the cil les hao. elect,ical

po...er and those th.. t do ha'ltl i l '0' on ly a
part 01 the day.

The LIbe ri an Amateur Rad io Assoc ia·
lion ( LARA~, under the d irec t ion 0 ' Mr
Ben jamIn Walcot! , is dOing eoe'ytlling in
its PO... e' to ;eyerse !nose statistics
Rad fO Classes a,e being ru n In increasing
numbers and the response is oe ry g'atlty.
Ing.•n Mo n' oyia. .. COurM 'S beong taught
cu".ntly at SI. Pal ric k H og" seeeer, and
t!ltl turnout '5 oYer a Ilundred pet'SOflS O.
.. II ages arid includes bot" ...... ano
..omen. TI'leM classes opar.Te under
grelilT dl lllCully s.nce IUTbooks lire "Ot
"Yadable and l hings lIl<ecode ose,lIators
a,e rll". T!ltI students must ..lyon class
"Otes arid on duplic..Ted pages wh ICh a'e
prepared and Mnded out b)' t ile Inst,uc·
to r. Many 01 the peopl. haYtI ta pe re
corders , whIch are a g reaT he lp.

When Ihe students are licensed. th ere

is the prcbtem 01 equipment 10' them to
use. The assoc iat ion p la ns to gradua l ly
set up c lub stat io ns in strateg ic areas so
tha t those ..ho do not haye the i, o wn
eqUIpment may haoa access tOll club st a·
tlon. At l he presen l lime, the,e i.onesuch
Club $lahon in o pera tfOn. The equIpmen t
'o r T"_ Club stallons ...,11 haYtI to come
ftOITI amateur ! " enos ,n o ther parts o l lhe
..Of'\d The s tatIon ...hlCh '5 p••sently opeo-
allOAa' ..as donated b)' a 'ad'O Club In
8lIr'*ton, OhIo.

The TellICOttImunicatlons M,n,stry he.e
In Mo n,ooia has nei the' the pe.sonnel nor
the furlds to test and eyalu.. te applicants
fo' a ma teu r licenses. The government
".lIes on the LARA to do thIS job for th.m.
The LA RA Instructs pe,sons in teresTed in
amat eu, rad IO. tests them , and ...he n they
have met th e requ irement s , recornmands
Iflem to the Minist , y '0' li censing, Thi s
system is work ing remarka bly ...e l l and
the cost to the goyern ment Is minimal

Amat eur ,ad lo in lIbe"ll is p ,ou" 01 its
,eco,d ct pe,lormance in tImes Of emer
gem:y and d,saste., It measures up to Ihe

hIgh standar"s 01 amateur rall,O arourld
tile world. and it IS ttlft 11m 01the LARA to
exparld t l'ltl numbers 01 operalors. In

c'eaM amateur aCllYltl', ano at t l'ltl same
tIme maIntaIn ttlft h,gh s tanoa.da at whICh
It "Ow ' unct ions.

(Brol"., Oon anJ ;s s.c""'Y 01 1M
L,ba"an Ama,eu, Radro A•• oc;a
lron.-Ed)

GREAT BRITAIN
JII' l.IaynanJ G4EJA
' 0 CnufCM,e/ds
Wid.... WAS 9RP
cnl.It,,., Eng lllnd

The con tlnu'ng g ro ...l h 01 ,nTe'"t In
a mat. u r ralllO in the Un,ted King&)m was
eyldenceo .ecenll y ...hen the RadIO seer
ety o f Great Brita In IRSG S) held 1I N..·
tional Amateur Rad io COnyenTion a t the
NatIona l Exhib itio n Gente. naa' Bltming.
ham, The NEC is a prestige eXhib ilion and
conte,ence cen te, with it s own a l'port ,

""I...ay sla lion, and hotel comple x ,i tu'
ated mo,e 0' I.SS in the centerof Eng la nd
and ..ell se"""" by moto""ays I 'reewa ya)

I toad p' tI\l'iQus ly Yls lted NEC 10' t,ade
shows SUCh as Commun icaTions 63 arid
l he InternatlOfllll Bus,ness Show lno hall
lourld pa,lung .asy arid Queues minImaL
Not so .." h the RSGB. who. a lthough ...
ing ah.all O. aoequate sIZe. had ."angeO lor
only t...o t 'Cket counTe,s tc be open. Th IS
mean t a wa lt 01some I ...enly mInuTes in a
fresh b reeze ...h ich at le..s t sharpened ou'
minds fo' the coming , ray.

The ma jo , it y o f m ajor im porters we'e
exhibiting th a latest in Japanese mic,o ·
crocesecr-c omronec blac l< bo xes, I tr ied.
unsuccessfu l ly, to fi nd a new ri\) tha t per
fo rmed beuer tll an my FT·l01 rathe' than
just OUTdid it in num be rs or knobs, Th e'a
are no longer any indIgenous m.. nufac·
tUfers 01 H F gea' in the UK. Ho...e........ ...e
do haYtI some a ble .ep.esentatlyes In " 'e
specialist scane includmg M,c.o ..aye
Modules ano WOOd & Douglas. MM dIS
played ,ts range 01 t,ansYtln en lor 2
mete.s and 10 cent,meters, togeTIle' w ith
linear amplihefS lor these arid highe,
Dands. Perh ap s Ihe lt mosT in"Out,y.
product (arid one thaT always att,ac l s
attentIon) is the Mor$e Taike•. Tn ls mic.o
p,ocesso,·cont,olled d.... ice se"dS ran·
do m Mo,se ..I a use,-selec ted rate and

Ihen speal<S 1I'le lett ers sent tor th e p upIl
10 chec k hiS copyi ng . As an OptIOn , \l>e
modellwo wiil interp,et Ibut not co mment
uponl) pupil·sent Mo,se ,

Wood & Dou l/ laSexhIbited a rang e 0170
cm, 2·, 4·, and B·mete r l< ltS. an d mOOules
'o r the construc tion·mlnded operator. As
well as t raders, the e. ~iDltlOn hall ,ncluded

the Ya"OuS support groups sueto i-S the
RSGB (SI'IO...,ng 115 • • tensiye ' ar>ge 01

books). AMSAT·UK. selling the ""*'y-put>
Iished 1echnocal HanC1t>ook, Nary arid All
Force Amateu ' Rad lOSoc ielle!l.t l'le RadIO
Amateu' Inulld arid BedTast Club, ano
BARTG III'le Stills!> Am..Teu, Rad IO T...
prlnte, G,oupl.
Wn~ moat 0 ' tl'le st.. rlds 5 deep In e.·

c,ted people Clu tchIng lo r le aflets, It was
somelhlng o ! a relie' to take a br.all for
lu nc ll. Th is is an area on Wllicn we ~ aoe a
l illie 10 lea," h om the US. The cMice el
N EC was to queue lor ha l! an 1l0U' 'or a
oery soggy bee 'burge r 0' (as we dldl wa lk
over to t he att ac hed Met ro pole Hotel and
pay o oe, tn. OOdS lor an ave,age meal,

Many be lleye that l he intense mterest

on amate u, rldio is a sp ln-oU h o m \he
recen tl y I~alized CB SBfV;ce (21 MHl , fM,

4 Wallsl ...h,Ch many a,e II r1d"'g frus t.at ·
ing arid unin teres tIng tsurptlse, SUrptlM!j.
Lots 01ex-caers are l utlOU Sly study,ng tor
the ralllO amateu,s' ...am l"at lOn, ...hlCh
horoce yearty openS the 000rS tc thOU
""swenng the QuesllOnS correctly

Some early problems ... ,th C Se,s
sp",adlng In lo the tom band h..YtI now
larg ely dlsappell 'ed. My o wn local co'"
!lOy was dlscou,aged I,om usIng 2B. t 10 '
sse by some 2Ol}-Watt Rny Tests ' ran!
The re is , howeoa r, some worry Dye, here
ahou t the tOm band and ils lac!< 0' use
during Quiet sunspot pefiods. Moyes a re
atccr to encourage I'M a'ound 29.6 10'
mobile·to·moblle wo' l< ing (m any 2m re·
peaters ere ve,y busy indeed)

ChellP CB 'igs ($25.00 10 $50 ,00) II'. ba
ing snappeo up a nd conYtlrted l rom 27 to
29 MHl Qu'te easIly. Althoug h low in p,ice,
some 01these a'e I.om ..ell-l<"Own name.
SlJCh as lcom ano otter .. range of fac lli·
l ie s includIng 40 ch annels.

The RSG S lIerw;ourlgong lOrn uuge by

promot Ing a """ 26-MHz Counlles AWl rO.
Th is ' eq"' lfea conhrmed contacts on 10m
tany mode) WI'h 40 UK coun tKtS/ScOUISh

' ''il'Ons lrom the tola l 0' 17. COnlllctS
mu st be made alte' Apri l t, 1983. Tile
award is f,ee to RSGS membe,s and $3.00
10 others.

FRANCE
Claude Guee F ' OG I'
t ' Rue EmUe Lab'clte
28100 Dreu., France

2M FM REPEATERS

About 25 I'M 'epeaters are loc.. ted In
France. Placed o n 15 c hannels in 25-kHz
steps, they can be 'ound between 144.125
a nd 145,175 MHz, w ith a +6oo·kHz ottset.
ERP Is between 2(l W and 2OOW. Some a'e

ve'y busy.

1G-CM I'M REPEATERS

F,ance has a boul 10 01these repeate,s.
Present channels ct the machInes will be
tnOYed. but all haYtI a - 1600-MHl ollseT.

AWARD: OIPLOME V'LLE DE PAR.S

HI' l>arldS: Class l _ contact 20 .. rTOn-

dlssemenTs, Clas. 2_contac l 15 arron

dIssemenTs, Class 3_conTact 10 arron
d Issements . All contaC ls alte. January 1.
t946, A log book cert,hed by a n o lllcer 01
the nanonar O'ganization is required, Fee;
30 FF (IRC).

For Yl: 10 arrond,ssements, 0' 20 10'
-dmtome d'n ormeu r."

Oip lome manage, : Berna,d Louis F5BL,
15 Place d 'A ligre, 75012 Paris , France,

WORLD CO MMUNICATIO NS YEAR

Fo r tms eoent, F,e nc h station s are au·
t1>o,il ed to use a TO p,eflx.

SATElLITE ACTI VITY

RACE (Ra"io Amll tB\l r Club de fEs
pace) IS support,ng ARSENE tA".. ne RlI

dlO Am..teur Sil t."". Ense'1lnemenl Es·
pace). Th IS saterhte IS SCheduled to be
launched by Ariane IV Dy the e no 011!185
Two modes are planne<!: B and I' (2.4 GHl

and 435 MHl), The orDlt w i ll be an eQuato
,ial ellipse. Ttoe prfJSldent 01RACE is F8ZS
and the y ice presiden t is F6I'Y.

+
SWITZERLAND

Paler W. Fre y 11891.101.1

PO Box 1121
CH·S40 t Baden
S.,tlarJaM

AS In most o t..... Wes Te,n count"•••
repea te,s are a" Importllnt " spect 01ama·
te ur ra"l0 ,nSWluerland. Ho...eoe., on th.

tas t couple o ! yea' s , many amaleurs In
th is cou ntry hay. g ro wn i"c,e as"'\)ly
skepti cal about ...hat sOme call " \)arb age·
in·garbage ·out mactnn ee.'' They charge,
tor example-not ent l,ely un founded 
that repea le,s tend to p,omote bad ope"
at ing pract Ices and that The di ffe'ence
Detween wMt yOU near on 27 MHz and on
145 M Hz has become ra t ~Bf marglAal,
Mon i to , ing a 2·met.. ,epeate, li ke HB9AN
near l Uric to. The btgll"'St SWISS ci ly. lo r a
day can indeed be a l ' Usl , .. t ing a ',
paoence: 0S0a allOurld wilh C8-type lingo
arid t l'lf!i. con t...t " only too o ften in YlOla·
tlOn 01 the rules, IRemembef. lor example,
that third·party t,aHie o t I ny l< lrId ;s an a b
solute tlO-"O In .tmoat a ll o . Europe,)

So la' , ,epeate. jamme<s in Switletlano
hayen'l had to tear mccn i" terms 01 get
ti ng caught. Somelepeal ers, li . e H B9 F o n
to p 01 Mou nt SChilthorn (kno...n 10 James
Bond 007 mooie add ic ts as " Piz Glo,ia" ) in



• KENWDCC TS-430S D OCCOM] IC-74O VAESU ·NEW FT-77

• All aancs • Dual VFO's
• General Coverage • 8 Memories
. 200 Watts

• 1.8 to 30 MHZ . 200 watts
• Super Receiver • selectable IFf PST

Tuning

• Extremely Compac t . 3.5 t o 30 MHZ
• 200 watts • Inexpensive

ANTENNA SALE

LARSEN CALL AEA CALL

CALL " TOLL FREE" FOR ALL ANTENNAS I ACCESSORIES

CALL FOR HYGAIN TOWER PACKAGES.

BUTTERNUT
HF6V $109

KLM

CUSHCRAFT
A-3
A-4
R-3
AV-5
214-FB
32-19
40-2(0

$175
$226
$226
$ 90
$ 69
$ 82
$260

HYCAIN TOWERS
HG3755 $ 649
HG5255 $ 919
HG54HO $1429
HG70HO $2559
HG50MT5 $ 749

KT34A
KT34XA
144-14BLBA

$299
$449
$ 69

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816·741·8118 -".

UA5·( Elcilfi/ ModulalOl' S89.00 Pilei .
.....~eo:l and lesl«l fI1IIdIJ~ a=gl'lell to or PA5 10 ,",In
M'le.lf ~fI"4lIdoe< T!'Ie 100 Mill c~~ ' ee;I'j 1'1.I'
monocs OJI of r..t _s lOt "' . fli( ' voOeO lIlDOuli\Of
os I lui 8 Mill lor COIT"(>Ijle< ~.-pIlo(:S ~1'Id ClIO' Re
1IU"e5 , 3 8 'iOC reg « 70 I'II,l &II ..... OIltpul _
Tul'lt<l ..~n crySI¥on U9 ~. 434 01 4<'6 ~ "' 111
O",llfoquetH:, _ -.1III1lit , .. _S11500 ppll

PAS 10 Wall ATV Powel Ampilltat . 589 ,00 ppd.
The PAS will put 001 10 watts RM S pow.' on sy nc 11~S

\'IMn a"ven With aD mw by ttle l i AS .>Cller. 50 ohms
,n and OIlT plus b.i fldw ldt~ 1", 1M ",nol. band ..,tn good
,""""t>' lor COOlt .1Id SOUnd Roqu"" 13 8 VOC reg rjt
Jamps

FMAS AudiOSuburrier Genltalor . $29.00 ppd
Pl"ts _ on,ou' timela _IUSI.S tIf~ doeS
II 4 5 VII I P\I~ 00.01 1 V pop til <.-.... r U .5 'leQuofes
tMl e_l~tlI6000_'21018VllC@1!l1'll,l

WOr kS ""'" any lr.l\YIlIlIe< _ "" 5 Mil l ~ twnll'
-~"

r
-.'
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TVC-2 ATVOo wnconverter 555 00
St"pl, ne MRf 901 p,..,mp 000 doullle llalolnced m... r
olgs out In. weak ones and resets InTe,mo<I . no ave',
loao connects belween UIl F antenna 4nd TV WI QUI '
Dul cnannets 2 0' 3. u."cap lu"e' 420 TO 450 Mltl
~tQuo,es T2 TO18 uDC (jt 20 ma
SUlH'ru n$d"'. TVe 2L ..,t~ NE6_S3SPfump

1 9 dDM F.1 _._ ..•.. S69 00 p"

c.U 01 write 101 our o;omple.e cala1orol or s.pec",eat ,OIlS . stat"", setuP d'agrams.
and apllQlla! ac:CIKSOO'IK which ...c:lu<U!: antennas. modulators. IIKt generators.
c:arneras and muc:" . muc:h lTIOfe. see Ch. a 1963 ARRl Ha ndbook

TERMS: VISA 01 MASTERCARD by tele-phOf>e or ma, •. or CheCk or money order by
ma,L All p"c:es .re oehve.-e<l ,n USA. Allow til. " weeks al ter or(\ftr lor delivery ,

(213) 447-4565 Charge card orders only

P.C. ELECTRONICS 2522 paxson lane,
Tom W60RG M. ry. nn W86YSS Arcadia, California 91006

• Length oriv 88 leet.
• New Pofented ll'OP5--• Trop$ ond Antenna are

continuous wire. no con
eectcos 10 'a ll

• Inn oll as on Inverted V or
"at top dipole

• Antenna tuning is OCCOl'1">"
plj shed by slidIng a wife
ttvough ecc oncJ along
antenna wWe

• No....we tnmming Of-• Built in ... .....ave matching
lI9CtiOn. witI'l \ 8 a11$pooaf
center insulOfor terminated
'Wtth an S02JQ conoectol

• Antenna comploTe ly
assembled Inch.Jding 25 1991
nylOn guy rope on each BI"ld

• Po.wer ccccoew 1 lew I~I

• LOW~ at '8$CW'IOnce

SHIPPING AND
HANDLING ADD $3

PRICE

$4950

AU. OUR PROOUCTS MADE IN USA

~ BARKER &: WILLIAMSON
~ Q.JClIty~ P'roO.x::;h sece 1Q32

At yo.Jl' Disll1:lutors.lM1te or can-,al 10 ConatSll'eet BrIsfoI.Po. 19007 ~
(215) 18&-5581 ... 11 iIIiiIII

;..;;;;;......~~
-



F",lan" . The F'n nlSh amal eu, radIO Or
gan,za',OtI, SRAL. nas a somewllat d, ff"r
en t s l atus Ihan whal is common tn Olh..
eoun",,,s. n ,s millndalory 10 btl a member
olthe SRA L wnen be,ng a nam ,n F,nland
Your appli cat,on senl 10 Ine SRA L w,lI be
hand led taate- than it senl lIi rectly to the
licensing aUlho"ty. The address ,s Suo·
men Radioama loori li i tt o ',y ., Pos t,lokero
306. SF-OOt Ol Hels,nk i 10, Finiand

The app lication shall slate your com·
piete name and adllress. c, "zensh'p. "xed
slal'on address ,n F,nland, I ,me 09rOOd for
l ne stay ,n F,nlllnd. any rema rllS.llnd dale
iIlnd Slilnalur•.

A phol OCQ9y 01 y<.>U' licen... and P"'
sonal idenl,IIC.1I0n (pnOIOCopy 01 pass
port or s,milar docu menl) is requlled, F,n 
land requ Ires rec,p.ocal . greemen ts, Non·
Finnish cit,zens are p rohi b iled Irom wo,~·

,ng mobile ham radiO,
The fee is 38 F,nnlsh Mark~a (arou nd

Sll.50) and Ihe ncenee is sent COD.

No,..ay . Nor way also ,equires a recip.
fOcal ag reement, and app lics1ion shllil be
ma,led to N orweg,an Te l" comm Un 'CI·
tlOns Adm"" sn auon . Rad io Inspect lOA
Ollice. PO eo_ 670 1 St. 0111"" PlIISI,
N -OslO 1, Norway

Pre le,aDly, yoo should send 100 the" iIlP-

pl anning we ll in ad"ance. It yoo nhe no
Inlormation 0tI licens""g in the country

concerned, ...."'. to the" l elecommunica·
t ions aut l'K)fily 00 I"" amateur .alI lO ce
ganizalion ,n tllat counl ..,. lor ,nformation
Add res ses can bI! loond ,n h.m m.ga·
Z,nes and in the C&lIboo_. The eas..st

way, IIIOugll, 's to w"te to your own nll
t ,onal amateur r. d ,o organiza t,on l o r
,eciprocal l icens,ng Inl o,ma tion.

Generaily spe a~ing, t he fo i to wl ng
thlllg s are common in most European
counl ries;

• A 'ec:iproca l IIc. n..ng agr....men t be
Iween Ine Iwo eoun tries

• App licat oon .eqUlled
• ProceSSIng t,me, one 10 three monlhs
• LlCen... oslUOO lor a perIOd 01ma.,mum
three monthS eacn C.lendar yea r

. Ope' . ' ,ng p,,,,,lege5 ;n acco rd ance
w,th Ille class o f IIC....se in the coont..,.
yoo . ,s il which ,s escseSf 10 your own
license

• You have 10 follo w t tte reg ullltlOns in
the count..,. you .is l1 w" iclI can d itter a lo t
I,om what you are U8ed to bad 1I0me, es
peclally maximum power IIm, ts anll he·

quencies used
Tnere are some 'mPOrt an t d, lterencel

from count..,. 10 Coon l..,.. Tile l o llow,ng '10

culT....lly .alld l or eaCh 01 I na SCand,n.·

.,an tNO«lIC) count"es,

l>enma'~' An apphcatlOA with lhe 'o~

lowing data should be sen t to RiIldtO
I.kniske Tienste. Ti ll ade lsessek t ,onen.
Islands B..,.gg" 63 C. DK-23OO Ko fMInnill. n
S. Oenmark: Name and addreSI 01 apPIi·
cant, date 01 b ortn and lOwn, c ,h zenln,p,

ca llsign and class 01 I,cense, t ime pe"od
10' tne sta~ ,n Denmark, addre ss In Den·
mark, any 'emar~ I, and date and s,g·
nal ure,

A photocopy o f your license. cer" IIed
by twO persons, Sl\()uld be allacned 10
you, app l,cahon, Tn,s p,ocedu,e 's ae
cepted lor applicantS Irom Ine USA, can.·
d., BraZil , Aust,al ,. , Porlug. I , SW,,·
zerland. Franc., Soa,n, Lu xembOu'g, Bel·
g'um, We51 G..many, Grea t 6 " t. ,n, Hoi·
land. Ic"land. SWeden. Norwa~ , iIlnd F,n ·
land . Amateurs Irom olhe, coun l""S ha.e
to supply doc umenl S stat,ng tne reCiulle·
menlS 'or a ham license in th elt country in
adduicn 10 Ine li cense document.

The tee, 20 Oanlsh kroner (sround
S2.5O), shall be pa id when arti.ing in pen
mark. A special money ord er l orm ...nt
wilh Ihe ucense should bo u se<! . Tile 'illme
procedure applies for Ihe Faroe ISlandS.
pre ll x OY

SCA ND IN AVIAN HORIZON

"Do you a lways ca rry you r 'ad io with
you whelle.er ~ ou t ravel?"' Ihe customs
lad y aSked me al Logan A" por, in Boslon,
Massac husells, when I unloaded Ihe Iwo
4.O-pound boxes w,tll ham gear in adcli t ,on
10 OUr~~ family luggage. " Yes, I al·
ways do," I repllfKI. and lhe let uS pan
In,oogn,

MO$f 01uS hams Io ke 10 have 0'" radlOl
w,th Us wh" n we t,a~l, It sure,s lu n lo e.·
patience 1I0w tile Dand s sound at a di s ta nt
locahon from home. A 2·meler FM hand·
held can gioe you lots of opportu ni ties to
meet ioca l ham s d"'1II0 a vacat ion In a 10'
a'gn country. Many o f you Amerl can l
have been fortunate enough '0 be able to
u se hsm radio lar iIlwillY 'rom home WlI,le
,n the se... ice o~'...u. However, Only
some twenly years ago Or less, a C,I,zen·
ship '" III" licerts,ng Coonl..,. was reQ"lted
LUCkily. th,s has cllanged in recent years.

MiIlny couotnes now h..... lormal ,ec,pro
c.l.gr""",ents lor Cem POrill..,. licen...s 101"
lor.ign ";5iIO'S.

SWEDEN

A DREAM CO MES TRUE

You are plann'ng you, t'ip 'o SOme for·
e,gn counl ry and ~ou wou ld hkelo ope,ate
ham rad io while sta ~ i ng Ihere, Sta rt your

Rune W" nd .. SMfCOP
F~/a",gen 70
S· I55 00 NykYaftl

Sweden

•

OZSEDR

Tne EDR Copenhagen D,,,,s/on OTH

Tuesday we ha.e laboralory evening.
where membl!rs c an rece 've t"ch nicai
ass.s tance lo r Iheir probl.ms with sta
lions or conSlructoon prOl"<'ts or, as a
group. w. start some r>ew O<Ol"<'ls. Foo r
to I ,ve days e>te..,. week. e .copt 'Il lI.e sum·
me, I ,me. w. have ,ecll lllCa l courses and

CW courses lOr 11'10'" wllO wanl 10 have .
IIcen... 00 upgrade Inelt pre...nt license

In the clubhouse. Wit have a labo' ato..,..
li bra..,.. VHF/UHF shac~ , HF sh aCk. ,n
st ruc ' ion room. o f fice , dining room, thr...,
apar'mltnlS tor leasing to members. a
work shop , mate"ai rooms, and a newly
eslabllshed museum 1m ,adio amateurs ,

Outs'de Ih" hou se. we ha.e an antenna
maSt with HFNHFIUHF fMIams

Many weeeeee s we iOtn ,nto the d,ller ·
ent na\lOtlal and ,nternaliOtlal COtlUtSISon
botll CW and SSB. JOIn,ng ,n F,eld Oays

and the JamDol'ee on the "'It are also
some 01 our iIlCl,.;t,es. We also do a Iol,n
a ward hU",IIIg. ThaI special S'de 01 O"r
hObey lIasn·t been go,ng on 10' more tllan
4 ~ea.., bu t through many asos and a
line aw ard ma nager, we now have 1001 t(l4
d if/era nt award s decmaling 0'" wa lls ,
many Irom 73 magazine , W" have also
tounde d 2 awardS, The Copen hag en
Aw ard 10un(1ed many years ago , and th e
Ot Pr,, '" Awar(1 10un(1fK1 on Ihe occasion
01 l he 1982 tub,lee

Til. hOuse we own,s .e..,. old. h e..,.

....H kend some members wor~ on " as
tllllre '10 always someth,ng 10 do and we

are nol aDIe 10 pay wo'~ers Irom outs'de

It's.9f'y nICe. as a cha"man. to see Ihat
our hobDy. amsteu r .ad ,o . '10 l low. " ng . not
only ,n the Copenhagen Divis,on 01 EDR,
Dut "verywhere. I! any rad'o smateur III
the USA Should .is,t Copenhagen , you
wou ld be very we lcome 10 vis,t Ou, c lub,

•• .-,
•• • •.- ,. • •- _.• n
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The Copenllagen D,.,sion, O' as we call
,\, club, is tne D,gges\, w,tn 300 members,

We ha.e OUr o wn house bough ' ,n t914
The c lub was lounded in 1932 alld we ha.e
JUSt celeo raied Our 50th jub i lee.

DENMARK

In Oeftmark we are 8000 rad,oamateurs
slrong, and abOut 1000 are members 01
EOR (E.pe<' ...... t..ende Dans~e ~io

amat..-ell· Un<Ie< EOR w" ha~ &0 local
d,v,s,ons 01 .ary,.... s,ze.

Hanne Nielsen OZICID
H"ido",e.e/ 468
2650 H,,/do,,~

Denmar~

Ourillg th. week, we have msny aCliv·
il les, MondillY e.enings we have a Com
mon mael,ng w,th lectures upon d, lIa,ent
technical sides 01 00' hobby and aHe<·
wards comlonable lalks 0_ a cuP 01cot
,..., and __ ealaOIeS. 0 1 cou,se. III"

club staloon tS 0tI tne alt w'th lhe call
08EOR

th. Bern. ... Oberland Or HB9RW on top 01

' '''' Parpa""" Ro ll'K)fn in t ile SOU lr>eas,.",n
p,o rt 01 t"" count..,.. are S""ated w...
abOve 9000 leel. They ~er a great part 01
Sw,tzertand and conloderaDIe potIlQnS 01

""ighDol',ng COUnl".I, thuS ma~,ng rt a
ra tt>e< d, llIcult t..~ to iocare and trac~

down a jamm.r. On lOP 0 ' thaI , th. 'ad 'o
I"...emaoce peopl.ot me s w.ss PTT can' t
provide as muc h help as lha amateu rs
eo rn e ume e expac l. They are laci n g
enough problam l aiready in coping with
th e me ssy 27·MHz l ituatlon in th iS
coun l..,..

Fo r the o lliciall 01 the Swiss national
SOCiely. repeat... are a conSlant 't.m on
the agenda. 11'1 t r>e bus,ness 01 r.peater
coc.>rdmallng tha t somet,mes g'_ them
l>ead8C1'IeS, " yoo t!>Ought r&Peal ... coor
d,nat,ng waS d""cult ,n the US, "Tlag'""
iust I\()w ,t 'I to coordina te repeate. I ....

quencies wr>en soc,ehes and authO" t,el
01 some live count"es a re involved !

The 2-meter band plan 01 th. Interna·
tiona l Amateur Rad io Un ion Reg ion 1

(Euro pe. the SOviet Un ion. and Ahi Ca) pro·
. ides oniy for ten repeate r channe is desig·
na ted AfI to R9 w,th inpuls localed be
tween l " !>.OOO MHz and 1" !>.22!1 MHz and
outputs600 kHz "" gher. You don't noed 10
be a repealer-oCOYerage expert 10 _ Ihat

,t '5 close to ,mpoSS'ble to Cater to all
w,slIes w>th OtIty t.... Chan""IS a.a,laDie.
Therelore , '.peater prOblema ar. an
"......,.day f... lor Ihe VHF managers 01
Eur009'S nal,onal eccjenes

A lew y"ars ago, one could .v"n W" ·
neSs a '"repeater wa(' in Central Europe.
The French natIOna l soc iety un,la te rally
deCided to pu l into operation a coup le of
repeaters On fr equency pairS well apart
from the ,n,ernatiOna lly-ag reM·on Chan

nels and w"h ,npuls "ght,n the m,ddle 01
Ihe 2-meter·be&eon band. The AusI " ans
closely lollowed SU, I. Through a 101 of
neg<>l,at".g ae,o» coun l..,. DoI'detl iIlnd
shuffling arOOnd 01chan""IS. lhe problem
'S now ,n lhe process 01 boling _.

Howe>ter, wt>en you'ree'09"menhng w"n
HB9W. l he It.a·power (36 mW') S·m.'a<
Cai'brallng bl!acon 0tI Zu" Ch'SMoun l UIO.
you S',11 stand a gOOd chance that your
tast is randared useless because 01 con

atant in l a r' a rance . The in p ut 0 ' an
Au str ian rap.alar on Mou nt Va lluga jus t
across the border 's on e xactly Ihe same
freQuency
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satisfaction guaranteed or
full refund.

LISTEN
TOTIllSI

ll.2M is a F"M Transmitter
that plugs lnto the
phone j ad< of most H. F" .,
V.H.F". and U.H. F" .
rectos, You can now
monitor your favorite
H.F., V.H .F. or U.H. F" .
f requency I.4l to 100'
away using the lL2'<4 and
your H.T.

The LL2M is a XTAL
controlled F .M.
tranSlllitter built rnstoe
a s t andard I/o" phcrle
plug. The LL2M will
transmi t the audio from
your H.F., V.H.f . or
U.H.f. radio to your
H. To
The UL2M requires your
H.f., V.H.f or U.H.f.
radio to have 8 11."
phOne j ad< and OJtp;t
irrpedan::e of 3.2, 8 or
16 ohms. for radio
having an 118" headphone
JaCk, use a 1/8" to 1/4"
adaptor .

When order i ng specify •
operating freQuet'C)' of
your H.T.

Sand T Electronics ..259

1401 Rae Lane
Madison , WI 53711
For C.O.D. order call
Carol at 6081274·2599,

•
I

To order , send check or
money order t o:

ONLY $19.95

" /.-'"

AP-144DD
Ap·144om

IMPEDANCE

VSWR CHART

TU-170
• Single shift RnY terminal un it.
• low cost, AFSK. octtve-tnters.

$149.95
(Kit only)

Kil $189.95
wired 5289.95

TU-170A
• Single shift RTTY terminal unit.
• Xlal AFSK , FSK, active-filters and

more.

TU-470
• Full featured RTTY to 300 baud

p lus CW term inal uni!.
• 3 Shifts, ccnve fillers. remote

c ontrol. dol AFSK, FSK, p ius
much more.
Suggested retcn price .. 5499.95
Introductory otter $429.95
Offer Expires 9-1-83

kit $289.95
wired $399.95

TU-300
• RTTY term ina l unit 10 300 baud.
• 3 Shifts. ccnve-tuters. do l AfSK,

FSK. p lus more.

DM-170
• Single shift RTTY demodulator .
• low cost. ccnve-nuers. outostcrt.

$47.95
(Kit only)

SA-U S ONLY

1·800-HAM·RTTY
~ Flesher Corporation
f,,{Il P.O. BOX 976

....23 TOPEKA, KS, 66601
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pllca liOn lor", ..hiCh ineluoes a DouI the
u rne data 10 be " lied oul as lo r Iha OIlier
counlries. 1/ you inl""" 10 QJ>efate mooile .
lila regis tration number Of YOuf veh icle
shall be steted, II you InteMlo rent a car.
yo u ca n state Ihat . One Importa nI dilter·
e nee'a that yOl.l have to enclose a Car1l fi.
cale ot Good CotIdUCl isaued by you, lOCal
pollCa aUIIlOf,ly,

II you a ' e a lore ign e lhZ"" btll a reS'der'l t
,n No.....ay . you can a pp ly fo r alicenae one
ytllr at a lime. The prelix lhen is LA~ . Op·
ereucn e from Ihe Norweg ia n tenncnes
Jwe. J Xe. a nd 3Ve a re u nd e r sepa ra te
rlgull1l(lMS,

The fee Is SO Norweola n krone' (a ' ou nd
sa.OOl. a nd shall be Included ..llh lhe ap
pllealion.

S ..~en. Toget he r ....IIh Denmark, Swe·
dan Is ona of a ta .... co untr ies Ihal does nOI
raq ulra ra<;iproca l agraamanls. We ha.e
aoreements. ho .......e r. d ue 10 the reason
I" al othe .....l.. _ ....ouk! nol be able 10
ope'ate in counines ..her. I"ey reQuire
iWCh lormal aoreemen ts , Tile app llcal lOn
to'"' ,nCludes lIle 'egula' data a nd Shall
be senl 10 T"e S....edish Ta la<;o",munica ·
lions Rad io Depa rtme nl , Lice n.,no s ee
tion . S·123 86 Farsta . S....eden. The ap
plicallon Cln be .... ,itten In S....e era n.
Danish. No ,weg 'l n. Eng l,s h. F' e nch . 0'
German. A copy 01your .atld license and a
Cert,ficate ot Good CondUCI (ImP\lMy)
'SSue<! by thl poliCe lu l"orilles ,n your

nat,ve counlry ",uSI be ,ncluded. I" e..·
ta ,,, countrie•.•uCh I ear1,fica te eann.ol
be oblai ned. A ce r1ificale issued by ' ''e
a pp lic a nt's amateur rad io o rllaniza t,on
mus t the n be Included.

The lee is 80 Swedish kroner (around
S 13.SO~ a nd shI ll be senl a lt e r you hl . e
ree....ed your lempc><ary perm,t. Tiley
prele. nol to receive payments ,n ad ·
.ancl.

A"y fo ,e ig n nahonll w,'h PI,mlne n t
'esidence In Swed en fo r a conside rable
l ime (cunentl~ 3 years l ca n lIel a perma·
nent Swedish lice nse. II ho ld ing a lo re illn
license. the eQui. alent SWed,sh ueeese
wilt be iS$~ w,t!>oUt any lun he, .xams.
He-er. one ObSlacle 10QlII.ng " 'e r" gh.
est Class of Ik:ense. clasa A. is the code
pro"c,ency ' eQu"ements. Most count""
ha . e 12 wpm as Ihei, highest code speed,
A code e xam at 16 wpm .... ill ecwe thaI
p,oble m,

In bot h Finla nd a nd SWeden. you use
you' call lo tlo.-ed by IOH Of iS M and I
number staling lhe d,slriC t whe,. Ihe
' aclOO t,ansm,lIar is used Iltmpc><lnly.

LG5LG a"dSJllWL, Thestl lwo ca lls ,g ns
be lonll to tMe same slal,on loca ted o n the
bo'de, o! No rwa y and Swede n. nOI . efY lar
h o m Oslo. Ihe capital city c t No ,w ay The
place is call.,;l Mo rok ul,,,,, . a name com·
bo...., 01 t he word '"Iun" in IhQse 1...-0 lIn·
gualles . It Is nol a separll. OXCC counl,.,..
bul you can opera te til,s Imaleur station

..,lhOul any reciprocal all'eemenl• . The
OfIly re-Quiremanl is tha i you show you'
. alid ha m license whe n v,sihng the
s ta tion, You can ren t the house wilh Ihe
sIal Ion i1 you ....cure like to spend I lew
.acallon days there, Howe.er, If you want
10 rent. yOl.l afe adv ised to ma ke 'eserva·
liOns .

COMPARISO N WITH THE US

As a compa"SOfl . tha 'ec'p'ocal ncees
Inll fo r vis 'l lng hams in t he US is .e,.,. tao
. 0 ' aDle. Thefe is no lee . Ihe license is rs
s ued to, up 10 o ne yeaf et a time a nd is reo
neweoie. a nd the p,ocesslnll time i. snort
(usually sent by retum mlil). althQugh Ihe
application IOfm s la le s eo days. HO*ever.
j/ YOU' coun t,.,.lloes no t hive a ,ec ,p,ocal
license ag reeme nt w,lh the US and you
..ani to ope,a te troen Ihe ' e . you can take
th a examS It an FCC (Federal Communi·
ca tio ns CO mmission) o ffice. US ci tize n·
Ship is not required. and you can 110
th'ough all e xams al the same I.me ,I
ag'eed upo<! by Il'Ie local FCC ctt-ce. You
Stlrt "",Ih (e.g .) the :zo.""pm code and then
lake the comboned TechnicianlGeneral
class 7O--quesllon exam. tI you pass. you
Cln co nlinutl w, t h tM e AdHnced w" tt e n
exam and "nish wit h IMe Extra . The n yo u
just wa lt 10 ' tl'le ma il.

CONCLUSiON

If you plan 10 vis ,1a lorelgn counl,.,. . ap
ply lor a licen... a nd YOU lief a cnlnce 10

....,1 the people. ThaI,s much mo<. ,e
""ard.ng Ihan aU II'Ie tou" st a W ioCl lOns in
Ihe ...-orld,

WEST GERMANY
H,ns J , Sch,l~ DJ8BT
H.mmars~lold·Rin'1 114

o tIOOO F'a nkr" ff 50
W.sr Germany

FROM AMSATfDL

The ESA (European Space Allency)
"xed -as o f Ih is w' i1i nll- the launching
da ta lo r toe ARIANE !lillhl as J une 3. 1983,
Expected 10' this Ilillllt was the ca'ry,ng
o llhe Eu' ooea n commun,.;at,on ..tell,fe
ECS 1 a s _ II IS lhe AMSAT Plta...·IlIB
salall,le . Furthe, ARIANE sta'is are
sct>eoule<l for Aug us l and Novemba'.
1983, as wa ll as J anuary. I~

See bo. lor contesl ",suits.

ANTARCTIC EX PEDITION

Presently on I .is'l to tl'le Anta ' ChC is
loy Y« YK. He 'S scheduled to be QRY as
Y83A NT In the near ful u' e . Hisequ 'P",."I.
1...-0 transceivers wllh I5l).W inpu t Type

RESULTS OF THE 15TH EUROPEAN
OX CONTEST WAEDC 11182 RTTV

SIng" Oparalor 48 , SM5BRG " '" " 2538

Call oro O>c Multi "'~
411 EA30MP " c ., "'"t. Y39XO '" '" '" "'''''
eo . OL8CX .. c .. ""2. II TXO '" .., '" 140<100 51. VK2BOS ao .. oc "'"3. DKB NG ,.. ". ,.. 140385 52,OK5 KJ ao as ee "'"4. IT9ZW5 "" .., '" '26324 53 . YJ3UO " " ae 1344

5. S M6ASO '"
.., ,.. usee 54 YOll FR .. o " ""6. W3FV '" ". '" rceeeo 55. V22UL aa " " 11 '6

1. IC8POF '" '" '" 96192 56 , V33TA " " ta ''''
8.0H11J ,.. ... '" "." 51.0K41S aa e " '"9. DJ2VA '''' aee '" "'''

58 , VKBBE ia c eo zec
10.4Z4KB '" '" '" ezaee 59, VJBTT ta c " ".
11.IBJRA '" zao ". srsse eo, JA7KM • c a az
12. KB2VO '" "" '" 36942
13. V0 3AC '" '" " "'''

Multl ·Ope,alo,

14. 0 ElSNL '" '" '" 34149 1.LZI KOP '" '" '" 21136-4
15. DJ6OTICT3 ". es '" ",<5 2.120MI '" '" '" 189145
16 , V79:r:: N '" '" " sesee 3.0H2AA '" '" ", ''''''11.4N7NS '" '''' " "''' 4 GJUUP '" ." "" 1«572
lB. HC5EA '" " '" 24156 5, HG5A '" eoe ". 136110
19 , ONTKK ,.. c ,.. 23716 6,OH8TA '" ". reo 112320
20 , UV 3FD ", '" n 23716 7, EB1BM " 0 to '" ssaoc
21. EA3BLQ '" '« " 22815 8. Y03KPA zos soe '''' 55620
22 EAJOL '" o " "'" 9. UK4 LA M '" '" " oesc
23, YV1GU '" c '" "''''' 10. Y05KL K '" 0 " "'"24,OLSOP " ", es "'" 11 .DKIl)W " .. sc ""25, EAI AEB ". o '" ''''' 12.0K3RJB rs zs ea sese
26. DJlliR " '" " 12414 13, JA2VKA " '" .. ""27. DJ I:r:: T " '" ee 11984 14. J A6YO H 05 to oa ac
28. EABZZ " " " 11775 ,we
29 K1 LPS " " " ssoc

Nama '" O>C Multl Seo'.30. KJ2N " ee 60 0300 t . Stig Ka h' (OZ) "" '" '''' 136700
31.0K2BJT " '" .. ".. , AI"und" I. Yu'chenko (UB5) zaa ." 'OS 119295
32.DF1LX " '" " "'" a. Hans W~ le's"aal ~. '" '" '" 81837
33.0K2SPS ea '" "

...,
• Werner l Ud* '1I 10 L) '" '" '" 71430

~ K6WZ 60 " " 7410 s. Vacl a . Casak (OK) '''' .., '" ..."
35.DF6AI ee se .. 8724 e F'ans .an Oosle nDrulllle (PAl '" ee " tesea
36. DJ2YE so 0 " " 00 , Ja,oml , Marls ler (OK) '" " " 1321737.DF6ZV " '" " 6125 , Jlno,ic h Boze k (OK) " " " """38. F60 BY " 0 " "" , V. t Ye ' molen!<o (UC2) " .. " 1824
39. Y23VB " " .. ""&0. KP4BJ D " , n ..,
41. EA5(:VR " 0 " ""

Trophy w"',..rs. S"'gle Ope,aIOf-Y3QXO IEu'opel. mFV lNortn Amaroca).

42. SM6BUV " n " .", 424KB {As'I). DJ6QT/CT3 (AI,ical. HC5EA (Soulh Arne,,.;a). ..nd VK2BOS

43. WB4UBO " 53 .. """
(Oceania): Mulu·o pera to , -LZ IKOP IEu,ope). and J A2Y KA IAs,a) : SWL-SlIg

44. EA9JZ " 0 " "'''
Kah, ([u'Optl).

45. W3AOH " 0 " "" CheCklOllS; DE1KWD. DE4TTY, Oll VR. O K3JKF. KBC V. PE1HO R. Y43WK,
46. LU3DSU " ,

" 3723 Y55l F. YU7AM. a nd SWL·W8 John Ma the ws ConteSI manaller: OF7FB. tn . 10
47. EA1BBK "

,
" "'" D E8 B VS .
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Solution:

I Butternut's
2-MCV -5

" Super Trombone" TM
with patented

,'Trombone' ' I!>

phasing sections, an
unbroken 15.75 n, all
D.C. grounded radia-
tor , pre-set gamma
match, stainless steel

:--__ hardware and many
other features.

Name _

Address _

CHy _

Sl./Prov . _
PCIZ,, _

THE ELEGANT
SOLUTION...

I
I,

For more information, contact your
dealer or write tor our free catalog.

Problem:
How to get top dollar,
omnidirectional, performa
nce, lightning protection
and econom y on 2
meters? j

--------------

@ BUTTERNUT
: C ELECTRDNICS ce.

GAilY AIIlPOIlT 80X 3$U Ill• . 2
SAN MAIlCOS. TX 116M

D.P.D.T.
(on -on)

' .'.O.T.~(on -oil-on )
5OUlf.~ LUG
TE~"'''.U

:~ :,~.o.;'i.o ' ;
' 00 '000 ... 00

TRANSFORMERS

~~
... ...OU I -' 1'10 MA Po.
....0l.. " -'1M MA 11.25
11.' -' , ...- M .M
1' _ MA U .M
. . ...Ol." .. 1"MP $01,10
1.....C, T. .t 2 AMP $5 ,10
2. "'OLTS .. 2M MA l U G
N ...e T -' 1 " M'" "' ,SO
U "'.C.T. at 1,2 ....'" "'.SO

DC WALL
TRANSFORMER

~
.,

~. AU M f 111 ......e
l"LUO IN

• 'tOC .. ,. MA Sf...
. ...oe -' :l2I MA U.
1 C ......... U .M
17 e at SOD MA M .DO
n oe at 10 .... Sf.1O

'

13 VDC RELAY
, CO...TACT sp ... C

'0 AMP@,2OVAC
E...EItGIZE COIL TO
OPE'" coPoIU CT

COil.. 13 VOC MO OHMS
SPECI"'- PIlICE $1 ,00 l AC

L.E.D.'S
STANDARD JUMBO

DIFFUSED ~
liED 10 f Oil $1.50

GIIEE" 10 fDA $;2-00
TEU OW 10 fOfl 1'2-00

1'1 FLASHER LEO

~
5 "OtT OPERIorIO"~

liED JUM80 SIZE
$1.00 lloCH

BI POLAR LED
2FOR I'ro

LED HOLDERS
TWO PIEC E HOI.DEII e ft
f OR JUM BO LED g
10fOll~ 2OO fOl1 11000

s.•.o.T'j(on -on)
5OlOl~ LUG
TE~"'''Ac5
11.10 lACH
' 0 '001 "011 • I
' OIl 0001 ...

MINIATURE TOGGLE SWITCHES
All AAE AATED 5 ......PS . 125 WAC

S.P.D.T.

(O"~"J ~
• C SHe!
NON· r H"UOEO
8US><,..a
no U CH '.";
' 0 « )OI I' OIl

S.P.D.T. S.P.D.T.
( on-Oll -on~ (on-on)

p C l UGS
NON';"~ EAOEO , " ' R'A OI6 _
8us><'..O . 1US><''''''' .....
P C STYLE :.; fl.. ....C.. ""
no uc.. ...... ' OFOOO"OO
'0 '001 " 011 Ii " ' 011 ' 000 ... OIl

COMPUTER
GRADE

CAPACITORS
1100 mid. 150 YDC $2.00
2 lf2"' 01 ... •• :l-'.- HIGH n
3.600 mId.

4OWOC $1.00
• 3/8 " 01... . 3 - H' GH I
1 .400mld. '
60 YOC $2.54

1 3J!-- 01... .. " . - HIGH
1'.000 mId. 7$ YOC MOO
2 ''7 01" • • ' f2"' t<IGH
22.000 mId. 15 WOC
2- 01... . 2 ' 12' H'GH $2 ,00
22,000 mId. 40 WOC
2"' 0 '''' - e- H IGH $3.00
24.000 mId . 30 YOC
• 3J. " DO'" • • • HIGH h .54
31.000 ",'d. 15 YDC
• :l-. 01 '" ••• HIGH 52.54
72.000 ... Id. 15 YDC
r OI.A ••- HIGH $3.54
180.000 mid. -' IY
2 112" 01'" •• , 12- HIGH $I .a(!
C.......... '0 " . CAPoCI1001 ......

METERS
1 M4

2 S/ ' 0 "SOU"'''E G. ......n ...tTEII
",OU...TS IN . .
21 1! "HOLE
$.5.54 tACH

"'EQN ,"IC*CATOIl AATEO
120 V '" W lIoIOUfoITS IN
(,1" - HOLE liED tE "'S

75C EA CH
'0 FOI117 00

'00 FOfl 1M 00

POWER SUPPLY W I PRE·AMP
n·ns su""'"Y " 4$ USED yo f"OWt ll

"N 8 T"ACIUCAsst:TTE lJOOlT IT
WILL SUPfOU " _ 0 _ '8 vee .....0

INCLUDES " SM"'LL PRE, " MP TO
eooST SIGN...l LEVEL,
IIC'" PLUOS FOil LI NE IN/OUT

"',54 uct!

TOLL FREE ORDERS _1·800.826·5432
All . II,. C . Oil , II FOII MATIO N • (2 1 J I Jeo·eooo

MINIATURE
6 vee RELAY

~
' SUF'fllSM.....t

SPOT REt"'V
~~,

C(lfolTACTS
R..TtO I .....P "'T 3(1 voc.
H'OHLV SE NSITI VE, T TL
DIRECT DR'VE POSS I8LE ,
OPER..TES F"Qt,I . 3 TO
~ v, COIL RES no Ot<'"

'3-" 0- · 1:l13r · 1Jl~

AIlOMU 0 II$0.6V
$1 .$0 fACH

10 FOIl I13loO
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ANTARCTI CA

/Of P<>8Ihorl IS tleld by Giorgio GoggI 12"' '''G
t.om Pav,.. I c,ty close to M,iano. 12"' MG
has just been c'ed,ted .. ,Ih h,s country
3121318, thankS to 1M 8 Vt PK Clfd that was
h,S lasl m,ssinll o ne , and that p laces him in
t he t"st pas,t,,,,, "" Ihe OXCC "'onor ROll.

It'S amaz,ng to d'scover tnal 12KMG tlaS
been able to pet10rm SUCI'l an Ifhpresswe

Ieh"",e ..... ,t on tna I" and in the lab con
Itdef,"ll also thaI hIS QRl 's more ' han 200
m,les lfam h,s aT... and lhat he can de .ole
l,me to OX onl y du ring the "efl~endS

at the ne .. pa.llcles . rt has been sa,d
thaI ,t II not yet 100"'- p.oven tne~ .eall~

a 'e Ws. but tha t lhey ··...a lk Itke Ws and
Ilik I.ke Ws ": le t'S i'lo pe t hey w,1i no l ma ke
100 mUCh QR M dUflng pileups'

" ne.. I wa.d ..as Inlroduced in Ma rch
by the lIallin Ama teur ASSOCIII,on (ARII.
the lIalian ISlandS .....a'd . To obla,n Ihe
• ..a'd . you must .eaci'l 10 polntl ccruect
,ng dltte.enl iSlanoS ,or the ...me one on
d, fferent bandS!. Fu lldeta,1S on ti'l,s award
andothe.s W' II be madeava"aDleto you ,n
the lutu'e In Ih,scoiumn. II you have a car
IIcul a ' In terest in ita lian a..ard e. w,ite 10;
Aw••d Manl ge•. ARI, Vi a Sclflalli 31,
20I U MIll no, Italy

Ouflng the I"st quafle. ot Ill8J, most 01
the inle .esl of acI ,.e hams In th 'S counlry
"as devoted to Ihe ••"ous contes ts 
,n pa.t,cular . t he 73 40· an d 80·mele, ceo.
te s t, the ARRL OXcon teSl, and the WPX,
Big guns part,clpate In them. IIghling 10<
the '''Sl POs,t,ons , and small f"hes lake
ad.antage of tee Slluat ,,,,, to hunt ror ne",
s,ates O. 10< new p.ell .es

This year, p,opagatlon flas not been too
good on the higher banos, Dul good open,
,nllS ha ve been fo und on 40 and 80: W6s
and W7s i>ave been ..o rked eU'ly "" t!>oUI
too muCfl po",er or bIg antennas . Good
K o.es flaO(! been cla, med and some 'ec'
cec s su.ety will be bro~en.

Other eecc -cs are; On 432 MHI . I ~MN '

w,th 1520 k m ; on t296 MH z, 10SVS .. 'lh
1520 km: on 2304 M"' z, 11PE .. '11'1 267 km:
On 5670 MHI. IIRIP ",Ih \83 ~m: o n 10
GHz. tlSNY w,th 1166 km: and on 24 GHI,
I3SQV .. lth 73 km

ANTARCTICA

SPJ90&
nor .a...·~UI..,. n1DMTI"

Hafty A M,lls W4f D
Box 409 Bullard Roule
Dry B.anch GoA 31020

Gene Btllertdme W4A re
600 Hummmgbltd Of. Sf
Hunts . ,lle AL 3:;803

Brian Co mbs KA3JXRIK C4 con tacled
ul in m,d·Oclobe r, 1982. see~lhg a fllgh·
pe.'o.mance, 1o"'lngle antenna SUitable
lor Iong ·flaul amaleu' COmmunlcallonS at
tfle Souti'l POle Happ"y, the ConI'OIIed·
CUffenl O,stflbUllon antenna, (see Re 'l.
1.2.3), " h,c h has been in cont,nual devel·
opment by W4FO Since 1959. amply h ilS
Ihese .eQultementl,

Exc, tement 'an .ampant among the
th'efJ 01 UI. beCause B.ian would have In
outstand,ng antenn", . and our CCO WOUld
be in 'he spotlight 'or lfl" world to see
..ha t It can 00.

S ince B'ian's SChedu led depa,lu re llme
..as October 25. W4FO Immed iate ly lie·
g an Ihe Issembly o t three CCO dipoles ,
'0' 1, 14. and 2\ MHz, f aCh ",as ot very
'ugged eonst.uctOOh. neces...ry to endure
the load ot ttle ,ncessanl wes t .. ,nd, mal·
erve sno..sto.ml. and tempe.atu.es
..hich plunge to tOO' F belo w ze ro,

Sip le Sia lion is loca ted 81 me base 01

/

-

\

"""er Ihan tl\e American ones- Or..........ee
...... COUld end up buy'ng too many .'Os'

In lIaly. tfle oe.. WARC DandS nave no t
ye l been re leased, lhoullh we do hope to
get tnem sflO.tly, $Qme 01 us have been au
lhoflZed to use t60 mel\\r, du'i"ll contests
In 1982183. Clul no.. this " "lluency is aga,n
compIelely o n IIm,ts. We 00 not have .,..,.,
50 and 22D MH::. and as a relult. tl\e 2-metllf
band IS ,ncred'bly c.owded (only lwo 101Hz
are used , from 144 10 t16),

Re peate rs a re ..or~ ing ,n tM 145,5OD1
145.800 segmenl, ..un a 6OO'~Hz splil The
432·MHz f'BQUllflCy IS s tafl,ng to beCOme
qune common. and .epeaters are starting
to be ,nstalled ,n tl>e ma,n C,IIIIS.

We ha.e two ereeses 01 locenses, a VHF
one that does nOl 'eq u" e any ecce P'OIl·
ciency tesl and ancws you to use 114 MHz
and UP .. ,t h a max,mu m ,npul power 01 10
W. and an HF class .. rtn I code prolOClltrocy
lest 01 8 -..pm ..hoch perm'II use 01 a ll "e
qUIIfICies w,th a maximum input pOWer 01
:lOCI W As a result o . the _,ness to aD,..n
the fI. s t license. lhe.e IS a lot 01 acllVl ty in
the VH F sec to r, To g,ve you an idel, he'e
afe some 0 ' tl\e dist ance records 01 the
local VHF",s on 144 M"'z: 14EAT. 7788 ~m .

usong F2 P'OPIOIlOOh. IOA"' P, 3628 km. uS
ing sporedOC E, and l-4EAT. 2!'JOO km, uSing
meteor scatter

14 EAT has a pe.sonal record 01 57 COlOn·
tnes wo.ked, Ind 22 other ham l M.e ob
tained mo.e Iflan 20 co unl"es,

A .ecent announcement has been made
ilDoul the diSCOV"'Y ot I new elementary
poIlffocle. It 'S calle(! the W poIlrto<:le TI>e d,..
covery has been made In Geneva by a learn
c r 134 EU'OPIIIn and American scoent,SlS
headed by an Itahan. Many other ila lians
partic ipated in tflis W paf tlele projecI: a mao

-e-
-l ,

I -:Y .
Kons ta n/ ihOS O'oulse,en SV10E

•

,

\

ent .t tl>e d ,nner. He lhoOwed tMt1'l ttle b'O
com plex 01 antennas used and tl>e t.ans
millers and Ifle VO ltage llene.aIO,S tflal
~eep VOA ,ndependenl I.o m po wer hnes

Att ent,on, He,e is 'equired .ead,ng 10 '
Iny .ad,o amaleu.s coming ,nto G'eece
and br,nging tn.ei, gea•. It is agl,nst tn.e
la.. 10 b"ng a .adl() ,nlO the country ,f a
pe.m,t has not been 'ssued by the Minis try
01Commuhlcahonl. II caugn!. you may be
cha.ged .. ith illegal pos session andlor
ule 01 ,adio , .. ith up to two yea rs Imp ris ·
onmenl and lO, up to I $2 ,500 line as
punisflm"nl

/

,

MalJo Amblos, 12MOP

Via Sr,ade lla. 13
2(J129 M,lano, 1r81~

On Ap" , 20. 1963, Sin Ma.ino amateurs
Cnl"9l!d ll\eI, po-elix. TI\e new one 's ,n
You ..ilt IlSO ha.e tl>e POSSlD,i,ty to-..orl<
tl>Bm ""tn a T71 pre'" tbat .. ,11 be .eleased
only d u' ing contests and th,oulln tl>e ciub
s ta lion, 170A

The Vaesu FT·98D flu been r\\leased for
the Ita lian mafl<et II>e lIfice IhOuld be
_OUnd S2.coo. II)'OU are IntereSted In buy·
InlI somethIng l>efe, some 01the most c0m

mon pricet; ,n the fnI(~el a 'e : T5-930
$2200, TH70 XX_ $55D, 3·500Z-$ 1il5.
KlM 34XA _ $75D. and Callboo ~ s-$60.

Luckily for us. au . sa la ries a' e llene ra lly

ITALY

•
•

GREECE

The M,n ,s t. y o t Commun'cat,onl.
",hlCfl 's ,,,spons,Dle lor ,ssu ,nll licenson
tor ne", amateu.s. anl'lOUnced tflat 43 I'>OtI

by,sls ~Ised Ifle tuts ,n Ma.Ch Examl
are helll Iw,ce a yea' in Athens , du"nll
Ma,eh and Se ptember. Nego to a t,o ns be·
Iween .adio amateu.olT'eialsof Ihe Rad'o
Ama le" r As soelahon o t G'lMlCe (RA"'GI
and II\e M,nis t ry 01 CommunIcations are
tle,~ma4e SO that al leas t ot>ee a year " • .
ams a.e l\eld ,n nO<tIlem G'lMlCe tTtlessa·
10n,~,). Ne",eome rs to ttle hoDby are
,ssued a C Class ,; c~et wflich a llows them
to ope.ate wilh 50 WailS on Ihe HF and!;
WailS on tfle V...F bands. and th,s 's tl\e
only hm,tatoon . Tt>ey are f... to O\>IIfate
",ny f'''lluency In eu bandS and ,n any
moo,

Eleehons tor RAAG's new board o f d,·
.ecto rs we.e he ld ,n Feb.ua ry w, th a bout
loOO members. but only the 360 I, ee nsea
membe.s have Ihe fight to VOle The new
boIo'd ot d"eclorl IS as tOIlO",s· Evan·
lle tos Moust"'~"'1 SV1AN p.eS'dent ,
Kostas F"nerehs SV10"', voce P.eSldent
Kosta s Th",nopoulos SV1OC, secrela.y;
Mano l,s Oa.~ad a kis SV1IW. Ireasu.e.;
Oim il, ios Konst ant ,nou SV1 G L. member ;
and O,m,t"os Ale u nd . is SVI lL. member .

EleCt 'on S ",re held o nce .....ery t",o yea's
and cand,dates tor li'le bo.ard 01 dIrectors
must be I,censed rne-mbe.S tor at leasl 5
yea.s, Mem bers wUfl the "gflt to .ote
must be lice nsed an d flave at least one
yea r in Ihe associa tion

Mler a long ..a'I,ng t,me , Ihe ne.. 'e·
peale. R3 (1 45.075 ,no t45 ,675 oul l ..as
piKed al Hera khon, Crete ISland. Tl\IIfe
are some p.oblems w,Ih tile anlenna Iys
tem . but ti'lese .." I be sol.ed soon. S,m"ar
p'oblems, pluS inle.fe ,eneeih the Inpu l o f
Ihe R2 .epeale r m Alhens forced il 0101 o f
Ope.allOn, and <I is in the lone handS cr
O,m,t"os SV1Gl, BeSIdes Ifle necessary
so/ustments ana II\e placemen t 01 a
duple.e., he 's It"nk,no o t cha~ ,ng tl>e
' req uenc ies ',om R2 to R7,

xcetee SV10E, il qu ite an ac t,ve rad,O
ama te ur, o ne 01 t he Ie .. flams who a,e
..o.king RS l alellites, a nd li'le only one ,n
Greece "'ho makel moonDouroce OSOI,
...'s localOOh ;s close 10 Hymelus Moun·
tlln. abQut6 ~ ilomelers from lhecente.ol
Athen l , "" S snaCk 's compOsed ot Ken·
..ood and Yaesu VHF figs Ind i'le uses a
Kenwood transce ive r fo, HF, His anten·
nas ar" a leI o f lour (F9Fn yag is and eev
e .a l d,poleS 10. HF. "'e is .ct,ve on the
1196-M...: nets. USIng the yagl and a poIlr",·
llOliC antenna o t flis own eonSlfUCllon.
KOStaS Ifansmus tM A5 mode and h,s ;),0
pic tu.el we.e ,eal ly impressive. He's an. ·
10us to ..o.~ the Phase Ili l at e llile,

A viSIt 10 Ihe Voice ot Ame. ica insla lla·
lion ..al made by Ifle .adiO .maleu.s ot
G.eece , "'1 thiS VISI!. • demonstration ot
h'g h-pO..e. tranlml lle's and a nl" n na S
...as given al ttle I.ans mill e . Site 01 Xanm•.
G.ee<:e , Most o. no.the.n G.eece's rad'O
am aleu ,s a\l en ded. and Bad SVIIBK,
depul y d i.ee tor 01 Ihe s tat,on , ..a s p,es-

"Tecto", 215: ' For anlennaS-d,poles and
t..ed quads ,

TI\e CluD Slahon o f the WUt Ge,ma n
$Q ulh Pole e.pedit,on (OP0AA I is presently
nol OFW owinll 10 'liness 01 Ihe operator
OF3lK,

AnutastOs D. Panos 5VIIG
4 VoII<I"O" 51" N Il os mos
Athens 41 f

Greece
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Perhaps I cou ld work more slalions i f I
o"ly g..... RST reporlS, Buf I don't Ihink
fn.1 IS I.". so I spend some t,m... With
e.e ry OSQ.

" 1",xpeet 10 use otl-du l y I IITle 10< s tudy
or'g 10 fi ll the gaps In my kno" ledge. SO

Ihal I can take I he com........cl.1 examin. 
100" l or r.dlO lelegr.phy . nd ml"llme en
dOI'semenfl.nd Il>eexam lor tne.maleur
Ext.a

" The _alher SO f. r h.s been rema"'·
. bl y gOOd. We have gonegdeys wll h c lear
sunny sues. But . ery soon we w ilt be gel·
ling 5-6·d ay snows and Winds. Thai is the
" whileoul " that you hue hea 'd o f, when
you o lten can 't see more than a lew feet in
!ronf Of you; stitt, the'e is wo,k oul th" ,e 10
be dona. The Anl a ,c l ic is eas ily One o f fhe
mOSI be.uf l fu l places Ih. l I ha ve been.
The work is hatd and ollen long, bul we
.'e gelling a 101 done."

The leta humidi ty in Ant.'Cllca 'es"lIs
." vlOlftnl IIghlnlng and almO.pl>eroc diS
lu'Dances. a s we tt as .uror.1 e ffects .
WhICh .ubjeCt anl""" eS 10 "'any· lhou
sand·WOlt . tre.ses. For- thl ' reason , dr.,n

r""lor. Wete InSI.tted ac'ollS the capac
lIar. on Ihe laroest (1.MHll CCO dipole.

The hea'o'Y wind loading " a malor atruc
lural considera lion w hiCh was met by

• • sembllng each . nlenn a on • lenglh 01
5OO·pou nd·teSI monolil.ment fishing l ine
as a support ing messenger . Two JOO.
pound·les f monoli lamenl l in es were l hen
sp " atted around the ent i'e langlh o f the
antenna, in oppos ile di,eci ion . , With Ire·
Quent l ies, SU,,"lva l 01 If'le an lennas no w
d epends upon the mo"otil.menl Itnes ,e
malnlng fieXlbie and nOl cryslallzing in
fhe e xl,eme su b-zero lemperalu'es. End s
o f the 5Ol).pound·l " sl messenge. Ilr'It!. e x·
leno beyOnd lhe ant enna endS 10 Ie,,"e as
.n.u'alor• • nd . ISO 10 provide. means l or
anchoring

ldeatty. fne CCO dlpole.s fed by 300- or
45O-Ohm lrans-miss lOfl hne Ihrough a 1:4
balun localed dlf&ClIy at the lransm"'er
OUlpu l. Th iS provides Ihe eeet cutrenl ll. l 

eeee and bandwidth . a"d band-<:h.ngong
II Ihen only a m.lle, o f IU''',ng l he
Ifansmiller bandswilch, No malchlng nef ·
work o r t uner is needed However, at SI
p le. th e vio lenf wi nds d ic tat ed l he use 01
coaoar l ine. which ha s a beller Chance for
Su'v iva l Ihan even the heavy ccmmerctat
SIZe tw inlead· line Iypes. Ai. o . lheant enna
lower being Over t OO l eet away. a con
Siderab le run o f line is e xposed 10 POSSI
ble damage by nature'. elemenls

Th_ catt KC3AAD Will be used by
anolher Slall member .1 Siple SlatlOfl.
PI'lotIe P8tCl'>eS 10 fam il ie• • nd Irlends wl.1

De "'_ on 1" and 21 104Hz and have hrSI
1I'1OI.ly. Bnan asks only Ihat c. tters",a,t
unhl II'lIIfl a,e Cleared, lhetl general con·
tec ts Oft SSB and CW are welcomed. The
most reli able band .n llle Anl arc loC nas
been 14 104Hz, SO mare ac ll vl l y 'S ex peeled
l here. All contacts Will be con f"med by

B". ..'s a Sl upon h iS am.al home fo llow·
Ing Ine Hi·month fou,

A CCO anlenna nef wa s recen l iy fo rmed
by a group of enthUSias ti c u se,s III the
Oklahoma area. Anyone Ihte,e st ed in a
be lle, anlenna is inv'fed 10 jOin N6ATS
and the group On 7.203 "1Hz (3.8"3 M Hl, .1. 1·
lernale) .1.10100 UTC dally.

Fo r construction dala to, the "np'OVed
eco. send an SASE 10 el lher at the
au lhors

R. t...nc:el

1. H."y A. M ilt s W..FO . nd G_ B"..",, ·
d ine W4ATE, ··...nlenn. DeSign, some
Ih.ng New: ' 73. OctOber. 1978, page 282
2. H. rry A . '-I IIIS W4FO . nd Gene Brozen ·
dl"e W"ATE. '"The CCO Antenna_An·
Ofhe, LOOk," 73, July. t 98t. page 50
3. H arry Longe, ich W 4AN L, "'The CCO An
tenna Revi Slfed ," 73, May, 1982, page 40.

" Outlng t he Pfelen l he. 'o'Y wo rk sched
ule. sewefa l pl ans tor .maleur construe·
t.on a re be ing conSidered. The prob lem i•
ttl.f the condu ll C"-" ylng the coax ia l
I ran sm lss lon lines 10 fhe towe, is under 40
feet Of snow. The majO' idea at presenf is
10uillize the auro ra nu t to, a Shack. whe,e
we would Insfall a COtt"IS KW M·2 and Ihe
HW·8. Th is pian gives a re. sonab le ove,·

g'ound ,un 10 Ihe l owe'. A patch board
wou ld be ccnsuu ctee, 10 m ix and match
equipment

-oce 10 commercial schedules. we are
not able 10 mael the Sunday and weeees
day schedule. orogl".Hy planned 10'
amal eur Operaflng. We dO come up a eee
p ta o f I " nes pel week , alter 2000 Ilours our

11""'.011 the Ma"' lme MObI Il ~1 on 14.313
toIHz SSB (Ca lch uS ttle'e l o r any traffiC),
All our li nea rs are one k i lowaTt I had not
heard fha t 10 104Hz had opened up . We Will
I ry to fi nd a crystal fo ' Ihal band

" We did not e,pKllhe 7·M ....z CCO an
tenna wh ich you provided: i t should make
li fe ve ,y interesfing, ind eed . Fo'ty meters
ooeen't really open up tor us until sunsel
Ileglns. This 24 hours Of daylighl IS qu ile
tl"d On communicatlonl. Twenly mele,s
is our beSI Iland Ily fa'. It IS the on ly one
l hat we c,n counl on. Seve' al hams ha ve
asked me on tne.If abOullhe CCO anten·
" I; fhey all wanl to le.rn more abOUI u. It
.1>OU 1<I be an in l er""ng year'

" I h...... had my 1,," e . penenee with a
PileUp? For a newly-l lCfm sed ham who is
".Illrylng 10 "'.ster Ihe baSICS IlI ke mov
Ing I .om a r'lt!1 . nd I lnd.ng ttle Ol her sta·

lion), . pi leu p i. qu.le s.orr>el hlng, When "
happened. I had 10 Shul down betore giv
Ing e. ery Sla l lon a a so, Pallence seem s
10 be Ihe key to keep ing every l hlng rea
sona llly unde' con frol (per haps some Val ·
ium wouldn't Ile a bad Ide a, e l l h er).

J
" _ 1

•,

JIll Howell WB9PFZ

PO 80. 1'7
Milton KY 4Q00tS

H. J . Hilnn".n N 5EXI
PO Box ' 12

Sh,wn " O K 74801

Jf!

f

Tne p.e.1'Id ''' fet",••1 S'ple SriltlO<l. An'ilfCI~. , ,s used 10 rKl"'" r;1i1 ril f rom N'~ft

7omallil"'~ rod el' ',ufIClled iMo m e "'.gnefO'phiI,e (US Nil..., p/lf)IOQrlpIT~

" I am Iook.ng torooard fa uSing I tle Inlee
CCO.menna. , l exp&c110bean lllebinds
•egu larfy: .lso, o tne. members ol l tle . ta·
Tion Will be uSing l he equipment, so fh e
overall use s l10uld be quite high. because

the re will be "0 mall unlil No vember, 1983,
The ceo antennas a lso sound jusl right
for my QRP operations on ew around
21.t70 MHz, beg in ning around me end 01

Decembe'
"We have plenly a t coax and fitt ings Of

a tl SIZes ttl.l we ....11 h~el y need,

how to join will be inctuded. Also, please
indicate repeeter power. anl enna he ighl,
cove,ag e, and aulopatch exch ange. Lisl.
will be se nf to all who Conl ri bute, and
ct ne.e may receive il fo r an SASE and
copying cost•. I wou ld also li ke 10 hear
from olhers in Ihe EMS and forensic medi·
c ine lields (I .m • CEMT and Depuly
Coroner).

I need someone to de'lgn and bu ild iI

hequeney converter 10 con vert f,equen.
c...s In lhe m,le -eee .ange 10 tne fetnale
vOice range. I need to be my Own
secrelary

HAM HELP

Mertln E. McCoy WBITCZ/7
1365 N. 9th

Llrlmle WY 8207g

Ihe AnlarCllC Peninsula .1.175 " 55 ' $ ,83 " W

on ice and o vet 4000 leel abO. e sea IevtlL
s-eee tee ICe i l salHree, it Pro'li<.kts • really
1.1. 11 . nlenna·l uppo<t"'g insula lor.

....ere. 1"- Nalional Sc ience Foul'ldal lon

"'II conl.nue 10 in.eSl lgale I ". r"pense
01 t'" Earth'l magnetosphere 10 I'" injec.
l ion 01COhe<enl uifr..low-I rllKluency (\JLFj
....... In I I>e 2 -J.k ilol>ertz r.n;.e. Th il rl'
lpense onclude$ wave g'owlh, I p&cl ral
bloaden lng . d.....elopmenl o f I idebandi .

"igge"ng o f ULF emission. , wa.e COU'
piing, and p art iCle scallering. The eXISling
doublel fo r injecting Ihe ULF waves «es
on lOP 01 l he accumula led snow and il13
miles (21,4 ki lomel e,s) long. OU'ing lhe
present Au sl,a l summer, me eno,mous
anlenna will bfI ra ised abOve me . ud ace
and .Is lenglll doubled.

Ou " ng 1983, " an smi.sions will be
made 10 luch salel liles a. lhe Oyn.m'CI
bptorer· I , II>e I$IS-l, and tne ISI$.2 and
10 SUP(lOrf lheSEEPlSl lmulaled Em'SSlon
01 EO&fgel l(: Part lclesi expe-rimenl. Thil i l
an e.lremely bllel glimpse 01 l l>e "'nla,c·
IIC on....IIogallons under Ihe d lf&ChOll 01
sclenhslS II Sl anlord Uni....'slly. lhe Un.·
_ "Iy 01 '-I ,n....sol a. Ihe Unl..... lly o f
New Hamp.h" e, Bell Te lepf>one LabOra·
tone s. and Ulah State Unlverslly , in
cooperallon Wllh tne a,ilisn "'nla ' ClIC
Su,,"ey

Bfian KAJ,J XAIKC4 is age 32, ma",ed ,
and l he sOn o f a mlllister, He nas a g 'ea l
",fe,esl in QRP operating, fhe ou tdoors,
and bOal ing. On October 26, he departed
California fa, N ew Zealand, fa, f illing 01
Wlnle, c lOl h lno. H e Ihen went 10 McMu'dO
Ba... to awal l wealhe' su ilable for a late
land,ng a t Siple Sfation.

UnlllabOul ll>eend o l January, m.,1 ser·
. lCe IS In 'ough FPO, san FflncISCO. N ew
Zea lano. ano McM u.do Base FtOfh Ihete

II is dl.I"Duled 10 Siple and Soulh Pole
SlallO<ll by (;,130 alfcrall .

B"an " In (Nov. 3Ol: " We nave now
gone 0 a week wllhOul mall or any
planel , Howeve' , loIe ne re II nOI hard, We
a,e warm and comlortable, w lln plen l y o f

reee. wh lcn " all Inaf anyone could a lk,
Ou"ng l ne Aus"a l summer monfM, we
may have a. many as 40 people af fhe sla·
lion, do",g va,ious consfruc lion projec ls,
the maJo, one being 10 exfend Ihe ULF
dipo le 10 26 m iies . By the end of Janua'y,
on ly elgnl of u. who are slay.ng lo r me
win ler Will be le lT, 10 keep lhe . '-tion run·
n"'g on our own wllhout ou lside he lp

I would like lo gel in lauch With anyh.ms
knowledge. bie in using the Time~ISinclai,

1000 compute' for Morse, RTTY, and other
applicaf ions,

t! anyone c.n supply me w .lh I I>e man·
Ull ano schemallc fo r a Lafayelle HE-89
v fo. I ",,1I pay for I h<t c~ying and POItage

G~ Dick.....,., N~DBS
124$3 Northwood Ad.

Sav. n n, h G'" 3140e

I .m compiling a IiSI 01 aceess codeI
tor rape.let. , . nd I need inpUI from 7:r.
re.ders . "'ccell codes 10< open eUla
palche. will be lis l ed willi permi$$IOn; ee 
cesa code. 10' closed lmember-(lnlyi.ula
palches wil l not, but information abOul
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ve , ,11(, G /1drled.
\Ion ilOf In,(rumf'-nr,

PO 80\ /16. Ro..d>l'f\
Swim'l , _'tl/8
,"S\\ ,-llI , ' ralia

Colin Dol" ,011

t 1, '( IronIC' AU'I'dl,,1
PO Hm Ihl

Chippendale, lOO8
NSW AuMr<l l'il

-

Down-Under Depth Sounder
Get your feet wet with this Austra lian construct ion project.

We promise that you won't get in over your head.

Reprinted with permission from the November, 1982, issue 01Electronics Australia, PO Box 163, Chippendale, 2008. NSW Austra lia .

D epth sounder v on pk-a.
-u re cratt ,up prunanlv

used lor simpl\-' mr-a-unru;
ware depth, ,llthough ..o rm
mort' elaborate (.1IlCl p\I"'n 
"IVt') models can loed!" Ij<,h

or ('VI'Il produce ,I ...can ot
thl' ,(' ,1 bottom "'0 that f{'pi ...

and other su nken object s
can be loca ted l he umt cit'
scribed here fall .. into tht·
t ornu-r categorv and. ,1\

such. IS dt>sigm'd to tw Pol""

to construct and to operate
AiIN ,111 , what could be

easier than readmu a if'''
number v off ,I digital
dlSp!dyl

The curuu wav dovel
oped bv Svdnev vngmeer
Npvillf' Harteck \\ how com
IMOY, xtomtor tn vrruments.
(,10 ~LJpplv cornplotc klls for
thl' proioct we ,11 i tec 
fronin AU';fraliil vimp!v
assembled the u nit depicted
hNf' and prepared the- (on
suuc nona l df'lall c,

Photo A , he digita l depth -',ounder.
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Once a vsernbled. the kit
certamtv looks thr -part. Two
printe-d c rrcurt h(ldrds -,l
dtsplav board and ,1 main
board c-accommodate vi r 
tua lly <111 thp l'l(,( ironie s.
dod the-,e are housp(j in a
white molded plasnc case
Overall (",IS(' dirnenvrons art'
a compact 125 mill \\' x
140 rum D X S8 mm H

while the GISt' IS no t
watertight. it is reasonablv
weatherproof and should
stand up wl'll to the ngorv of
the rnanne environment. Its
compact size also means
that you should have no dif 
ficulty In finding a su itable
mo u nting po sit io n for th(·
device rpgiHdl pss of thp
tvpe of boat you own.
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Circuit diagram for the digital depth sounder.

Fig. 2. Block diagram o f the complete depth-sounder cirCU It. The transmitter/receiver is
based on a single Ie.
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Ci rcu it Description

O ur c irc u i t descripti on
starts with lC1 a. whi ch func
t ions as th e nmebase clock
Th is generates a 1-ms pulse
app rox im ate ly eve-tv 800
rns This pulse act ivates the
transmitter and reset s the
d isp lay and a larm fu nctions

lC1 a. part o f an 1'.1( 3401
quad op am p. is wired as an
astable multivrbrat or wh ich
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made by National Sem ico n
ductor . Thi s re. designated
t he l M 1B12, h as been
around for some years now
and great ly sim pli f ies the
design ta sk for a practi ca l
depth sounder. Fig. 1 shows
the block diagram of the
com plet e unit and should
be studied in conj unct ion
w ith the c ircu i t d iagram in
order to understand how thE"
instrument opera tes .

Fig 1. Basic sciveme for an utuesomc depth-sounder circuit.

water depth. ca n be easil y
calcu lated. Fig. 1 shows the
essent ia l el em en t s o f a
depth-sounder system.

First. the transm itter gen
era tes a short pulse o f
200-k Hz energy and. at the
same t ime, starts the c lock.
The receiver su bseq uently
detect s the reflected signal
and produces a pul se that
stops the dock . If the clock
is counting at the correct
rate, then the display w ill in
di ca te the water d ept h
d irectly in the appropria te
units (m eters or feet).

M ost o f the important
functions of the transmitter
and receiver c ircuits are
incorporated into a sing le l(

....t •• 'o.."
t "A .. SDUCH

Other features include a
bright 3-digit LED di splay, a
sensitivi tv cont rol, an ala rm
depth-set cont rol. and a
fee t/meters switc h mounted
o n t he rear pan el . A
If-shaped mounting bracket
allows the case to bE' tilted
10 prov ide a conve nien t
view ing angle.

The audib le alarm func
t ion is a part icularl y useful
fea ture. When selected. it
sounds whenever the water
depth decreases below a
preset level, thu s eliminat
ing the need for cont inuous
v is u a l m on itorin g . The
danger o f runn ing aground
IS never greater th an when
the fish are b iting, or you are
otherw ise preoccupied!

Basic Princi ple

The pr inc iple on which a
depth sounder operates is
qu ite straightforward. An ul 
trasonic sound pu lse is di
rected into the water and
the time taken for the signal
to be reflected from the bot
tom is measured. Since the
speed of sound in water is
reasonably constant. the dis
tance the sound pu lse has
traveled. and hence the
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Photo B. Virtually all the circuitry is accommodated on two PC boards.

Fig. 3. PC board for the depth sounder.
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for a detailed description of
this IC, as only a general de
scription of its operat ion
wi ll be given here.

The nmebase pulse from
ICla is applied to pin 8 of
le3 via a 10k-Q resistor. This
causes the transmitter to
"ftrevat a frequency deter
mi ned by the tuned ci rcuit,
the output signa l appearing
at pin 6. This is coupled to
the transducer via L2, a
parallel 33(X}-pF capacitor,
and a .01 ·JJf blocking capac
itor. The signal appearing
across the t ransducer thus
consists of a 'l-ms burst of
2oo-kHz energy of about
150-200 V peak-to-peak . At
the end of the 1-ms clock
pulse, le 3 reverts to the
receive mode.

Signals picked up by the
transducer are coupled into
the f irst receiver stage at pin
4 via a 100-pF capacitor. Fol 
lowing amplif icat ion, the
signa l appears at pin 3 and is
coupled into the next ampli
fier stage via VR1 , the sensi
tivity control . It is this stage
tha t is tu ned by the Le net
work on pin 1.

As far as the user is con
cerned, the signal is not seen
again until it appears at pin
14, and by this time it has
been ampl if ied, detected,
shaped, c lamped, and
cItpped so that we get a nice
clean negative-going pulse
from the supply voltage to
ground .

The functions of a few
other pins on le3 should
also be considered before
moving on to the next sec
tion. It will be noticed that
the timebase pulse is also
fed into pin 18 via a 3.3k-Q
resistor and series d iode 0 2.
This is done to inhibit the
detector during the transmit
t ime and thus prevent a
fa lse output signa l appear
ing at pin 14. The 47k-Q re
sistor and 0.22-jJF capacitor
connected to pin 17 provide
a measure of impulse noise
rejec tion.

The 0.33-,8 capacitor on
pin 9 is charged during the
t ransmit period and serves
to inhibit the second stage
of the receiver. As the

•

sonic transceiver le3. count
er le 4, and to the non-invert
ing input of le 2a which con
trol s the alarm function,

le 3 is the LM1812 t rans
ceiver chip referred to earli
er. Both the transmitter and
receiver sections share a
common tuned circuit, con
sisting of l1 and the .OO1-JJf
capacitor, which m akes for
easy tuning. Readers are re
ferred to the National Semi
conductor Linear Databook

1.2-megohm resistor into pin
3 of 1(1 a, When the voltage
on pin 3 goes low enough,
pin 4 switches high again
and the whole cycle is re
peated. The 10-megohm re
sistor between pins 2 and 4
provides positive feedback
to speed up the switching
transit io ns.

The output of 1(1a thus
consists of a train of short
positive-going pulses. These
pulses are coupled to ultra-

00
00

r'"
o

o
L

functions as follows : At
switch-on, both the non-in
verting input (pin 2) and the
output (pin 4) are high. The
'-J1f timing capacitor now
charges via diode D4 and its
series 3.3k·Q resistor. When
the voltage across the capac
itor (and hence on pin 3 of
lel a) reaches a cri tica l level ,
the output of lela goes low.

Since diode D4 is now re
verse biased, the timing ca
pacitor discharges via the



voltage across the capacitor
fa lls (at the end of the
transmit period). the ga in of
the second stage increases.
This has the effect of filter
ing out signa ls re ce ived du r
ing the fi rst few m illiseconds
after the t ra nsm it pulse .
Withou t this effect. echoes
from the boat's ke e l o r rud 
der cou ld fal sely t rigger the
d ispl ay c irc u it ry a nd cause
an incorrect reading.

The o utpu t signa l appea r
ing at pin 14 is coupled to
ICl c which funct io ns simply
as an inverter. The inverted
signal is then fed to ICld
which is connected as a
monostable and functions
as follows

Pins 9 and 4 of ICl a re
normally lo w a nd. because
of I ts 470 k-Q feedba ck re sis
tor . ICl d will bf' lat ched
Pltht>r hIgh or low. whe n a
timebase pulse occur.., pi ns
11 a nd 10 are force d hig h,
and the feedback resistor
Iatchev the device in this
vtate When an echo is cub
sequent lv received . It pro
duce.. a positive pulse at pin
9 wh.r h I" coupled to the in-

ve rtmg inpu t o f ICl d and
he nce forces pin 10 to go
low.

Thus, the time tha t pin 10
stays h igh is the time from
transmit pulse to re ce ived
echo. Note that pin 10 stays
low un til the ne xt t ra nsrmt
pul se, which means tha t any
echoes occurring after the
first ha ve no furthe r e ffec t
o n ICl d. Mult iple echoes
are thus ignored.

The signa l at pin 10 of
ICl d is d ifferenti ated and
the negat ive-goi ng pulse
coupled via d iode 0 5 to the
latch-enable input (pin 10 )of
counter IC4

IC4 is an MC1 4553 Ldigit
BCD counter wit h multi
p lexed outputs . The counter
is re se t to zero by Ihe
timebase pulse on pin 1.1
a nd the t r,l dlllg edge of thi s
pulse is used to enable the
la tc hes in the c hip (th us
d isp layi ng (00); i e .. the
tirnebase pulse is differen
nated by a .0047-tJf capaci
tor and a 10k-Q resisto r and
the resultant negative-going
pulse coupled to the latch
enable mput of IC4 via 01

As soon as the re set pulse
has finishe d . the counter
starts counting clock pulses
from ICl b. When an echo is
rec e ived. a negative-going
pulse is coupled through to
pin 10 via d iode 0 5 as
a bove, and the counter data
is tra nsferred 10 the la tc hes
fo r dec odi ng and d isplav .
The next tr ansmit pul se
agai n re se ts the counte r a nd
d isplay s to zero a nd the cy
cle is re peated .

Note tha t if no echo is
received . the displays wi ll
remain o n zero. This is be
cause a latch-enable pulse
must occur before data can
b e t ra n s f e r red to t he
latches.

ICS is a BCD-t o -7-segment
decode r/dr iver chip whi ch
decodes the binary da ta
fro m IC4 to dnve common
ca thode Z-segrnen t LED d is
p lays Smce the di splays are
multip lexed . t he con-e 
spending anodes are wired
in pa rallel and connected to
the outputs of Ie,> via
bBO-ohm c u rrent-lim i ting re
ststors Each di ..p lay cath-

ode is connected to the
emitter o f a BC327 PNP tran
sistor (Qt . Q2, and Q3l. and
these tra nsistors art> turned
on and off by signals from
the multiplexer In IC4

If you like , you ca n rega rd
the counte r, decoder, and
display circu it ry as a " bla ck
box" contro lled so lely by
t he timeba se p u lse, the
latch-enable pul ses, and the
doc k pu lses o n p ins 13, 10 ,
and 12 of IC4 respective ly.

Clock pulses for IC4 are
derived from ICl b which is
connected as a multivibra
tor and runs continuous lv.
Its frequency is controlled
by the .018·tJf capacrtor In

company w ith VR2, VRJ.
and the 27k-Q and 12 k·Q
feedback resistors Switch
Sl shorts o u t V.U and Ilw
27k-Q resistor, thu s cha ng
ing the osci lla to r f req uencv
so that the divplav can read
dnect lv in eit hp r ff't' t or
meters.

The clock frequencies fo r
1(1 b a re derived as follows'
Thl' speed of sound in water
IS aporoxrmatelv 1!i(X) m's
and I .. fairlv ronctant over

,
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Fig. 4. Parts placement for the depth sounder. Take care with component polarity, and note that 1(4 is oriented differently
tha n the other JCs.
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Photo C. Close-up view o f the completed PCB assemb ly.
Note that the seven 680-Ohm res istors ediecem to the d is
pla y board are mounted end o n.

NPN trans istor Q4 sim ply
funct ions as a buffer and
drives a sma ll loudspeaker
in its emitte r circuit via a
zz-Ohm resistor. The resul t
is a siren-li ke note pulsed at
the timebase frequency.

The ala rm ca n so u nd on
ly if an echo pu lse is re 
ce ived while the output of
monostable IC2a is h igh.
Thus, it is the monostab le
pulse wid th that determines
the a la rm depth a nd this is
disp layed by using the trail 
ing edge of the pu lse to tr ig
ger the latch e nab le (pin 10)
of co unte r IC4.

First. howeve r, the echo
pu lse must be di sa bled , a nd
this is do ne by setting t he
se nsitivity control (VR1) to
m inimum. The output of
monostable IC2a is differ
e ntia ted by the .0047-fJF ca
pacitor a nd the negative
going pu lse produced at the
trailing edge coupled via
switc h 52 (o n the back of
VR4) and diode 08 to the
la tc h enable of IC4. Since
the timebase simul ta neous
ly re se ts IC4 a nd enables
IC2a . the di splay will now
show the a la rm depth in the
app ropriate units.

Power for the c ircu it is
derived from a 12-V battery
(nor ma lly fit t ed to t he
boat). Diode 0 1 provides
protect ion agai nst reve rsed
supply pola rity, while O.l -fJF
and 1<XXJ-,.,F ca pac ito rs pro
vide su pply decoupfing and
filtering. Choke l3 is not
suppl ied as pa rt of the kit
and is not fitted unless
problems are encountered
with ignition interference
(see Construction).

Construction

Const ruc tion ca n begin
with the assembly of the
ma in PCB according to the
overlay diagram, Inse rt the
wire links fi rst, fol lowed by
t he re sistors, ca pac ito rs,
coils, diodes, a nd tran sis
to rs. Ta ke ca re to e nsu re
tha t a ll po larized com po
nen ts a re mounted t he right
way round .

The ICs sho uld be inse rt
ed last Note that lC4 and
IC5 a re CMOS devices and

•• ••
• ;j • -~ . ~• • • •• •• • •
~T: • • • •• • • •

3 X MAN 3640

Fig. 7. Parts placement for
the display PCB.

the osci ll ator sta rts at a
high freq uency. When the
ec ho pulse e nds, 09 is re 
ve rse biase d a ga in a nd the
1-J.lF capac ito r c harges to 
wa rds the positive supply
ra il via a 1-me go hm resistor .
As the vo ltage across this
ca pa ci to r rises, the d is
c ha rge current from the
.OOl -1J-F capacitor slows a nd
the output frequency drops
lowe r and lowe r until even
tuall y the osc ill a tor stops.

Fig. 6. PC board for the
display.

pu t is high, then both 0 6
and 07 wi ll be re verse bi 
a sed for the du ration of the
e c ho pulse (i. e .. for a s long
as pin 9 of ICl c re ma ins
high). This ca use s pin 3 of
IC2b to go high a nd the pin
4 o utpu t to go low . Since it
is now forward biased, the
anode of d iode 0 9 a lso
goes low, enabling osc ill a 
tor IC2c to sta rt up ,

IC2c is a voltage-con
trolled osc illator whose fre 
q uency depends o n tht"
voltage at the anode of 0 9.
i.e .. the cha rge o n the l -fJF
ca pac ito r. Initial ly, the l -J.lF
capaci tor is disc ha rged a nd

" .. ,.. 8 0 UO

u on RES' STORS

quite a wide range of tem 
peratu re and sa linity. It will
therefore take 1 second to
recei ve an echo in 750
meters of water, since the
sound pulse has to go down
and up. Thus, if the clock is
set to 750 pubes per second.
the counter will count up to
750 and the water depth will
be d isplayed directl y in
meters.

If we want the d ispla y to
read in feet then the oscil la 
tor freq uency can be found
sim ply by multiplying 750
by ).28 (the conversion fac
tor from meters to feet).
which gives 2460 Hz. Thus,
the clock must run at 24bO
Hz for fe et a nd 750 Hz for
me ter s. A fathoms d isplay
cou ld be achieved with a
clock of 2460,'6 = 410 Hz.

Finall y, we come to the
a larm function . The depth at
which the a lar m sounds is
set using front-panel alarm
set cont rol VR4. First, the
alarm-set co ntro l is pulled
o ut to di splay the al ar m set
ung. The contro l is then
rotated unt il the display
reads the required al arm
depth a nd then pushed in
agai n. The displ ay immed i
ate ly reverts to the water
dept h and, if this is le ss than
the a larm se tt ing, an audible
war ning is produced,

All alarm functions a re
co nt ro lle d by IC2 , an
MC3401 quad o p a m p. IC2a
func tions as a monostable
mult ivrbrato r. the period of
which is determined by VR4
and the 1-¢ timing ca paci
tor The monostab le is tr ig
gered by the timebase pulse
which is coupled in via a
l00-pF ca paci to r and ca uses
pin 9 10 go high, thus re 
ve rse biasing d iode 07.

If a n echo is received
while the monos ta ble out-

Fig. 5. Diagram show ing
how four of the 680-Ohm re
s is tor~ are mounted.
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Photo D. Front panel and display PCB detaifs. Note that the
spare switch po fe on the alarm-set control can be used to
automatically disab le the echo pulse (see text).

should be t reated accord 
ingly. When so ldering these
devices, ground the barrel
of your soldering iron to the
ground track on the PCB
(use a sma ll cli p lead) and
solder the supp ly pins (8
and 16) last.

The display PCB shou ld
be assembled next. W atch
the orientation of the dis
p lays and note that the links
must go in fi rst. The display
board is mounted on the
main board using six ti nned
copper-wi re links along the
bottom edge. In add i t io n,
four of the 68(lOhm cur
rent -limiting resistors are
mounted between the main
PCB and the display PCB
and, if t hese are ben t as
show n in Fig, 3, w ill p rovide
add itional support.

The front-panel controls
can now be mounted in po
sit ion and the red perspex
window cemented in place
using epoxy adhesive. Th is
done, w ire the cont rols to
the main PCB and tit the
D IN socket and feet/meters
sw it ch to the rear panel .

Co m plete the wiring accord
ing to the main w iring d ia
gram and Fig. 3.

Although not part o f the
original design, the circuit
can be easily modified so
that the echo signal is au to
matically disabled when
ever 52 is c losed. As sup
p lied, there is a spare switch
pole on the back of VR4,

and this m ay be used to d is
ab le the echo signal by con
necting it between pi n 2 of
IC3 and ground. With this
simple modification, you
won't have to fidd le with the
sensitivity control each t ime
you wish to d ispl ay the
alarm depth.

The loudspeaker is fi tted to
the top half of the case (over

the slots) by gluing it in place
with contact ad hesive. A
p iece of cloth is provided to
cover the slots , Connect up
the speaker, fit the trans
ducer D IN plug with a couple
o f flying leads for the pow er
connections, and you are
ready for the smoke test !

Apply power (12 V) and
switch on. All being well,
you should be greeted by a
chirp from the speaker and
the displ ay shou ld read 000
or 001 , M ake sure that the
alarm-set control is pushed in
and ful ly anticlockwise (i.e.•
alarm off).

Now set the sensitivity
control to mini mum (to dis
ab le the echo pu lse) and pu ll
out the ala rm-set cont rol.
Slow ly rota te the al arm -set
control clockw ise and check
that the disp lay shows pro
gressively higher numbers. If
this check is OK. operate the
feet/meters switch and check
that the disp lay changes by a
3:1 ratio. With the alarm-set
contro l full y clockwise, the
disp lay shou ld read a maxi 
mum of approximately 30

TRANSDUCER ASSEMBLY

The surface where the two wires emerge Is now the rear
face of the transducer . Now lay the wire from the rear surface
against the transducer and place the plastic foam disc In po
sition. Use more tape to secure it In place. The two wires
should now emerge from one side as shown and should be
reasonably well supported by the tape. Leave about 25 mm of
wire free and strip and t in 3 mm at the end of each wire.

Begin the transducer assembly by gluing together the two
plastic pieces forming the element housing. These are mold
ed in ABS, so use a suitable styrene adhesive. Apply adhesive
sparingly to the top edges of the " fried-egg",shaped piece
and then press the two parts together, ensuring that the
mounting holes arecorrectly aligned.Allow sufficient time for
the adhesive to dry.

The barium titanate element must be prepared next. Care
fully tin a small spot close to the edge of the element on each
side and solder a short length of hookup wire 10each spot. Be
very careful with this operation, as too much heat will burn the
silver of! the surface of the element. Wrap the circumference
of the element in plastic tape, using the tape to hold one of
the wires against the edge.

c~c.. .. ~"S T , e
""~E l ( .. c·~-II

Force one end of the coaxial cable through the hole in the
stem of the housing and strip and t in the ends01 the braid and
the center conductor. caretutty solder the coax to the wires
coming out of the transducer assembly and Insulate the
Joints with more plast ic tape.

The transducer assembly must now be pushed into the
housing, carefully pulling the coax down to avoid building up
a loop of cable behind the transducer.

Push the transducer down in the housing so that its fronl
surface is about 3 mm below the lip of the housing cavity.
Check the cable at the other end for shorts; if all is well,
put your meter on a low ac voltage range and tap the trans
ducer with a screwdriver handle. You should see the meter
give a kick, Indicat ing that the transducer Is functioning cor
rect ly. If not, check your connections carefully.

Support the transducer assembly face up, where it can be
lelt overnight. and you are ready for the epoxy resin encapsu
lation. Do not use 5-mlnute epoxy. You must obtain some
epoxy resin with a6-12-hour setting timeand ceretuuy mix up
enough to fill the transducer housing. Alter mixing, allow it to
stand for about 20minutes to allow the air bubbles to escape,
then pour It into the transducer housing.

Fill the housing right to the top so that the transducer ele
ment is completely immersed and keep an eye on it for an
hour or so, topping it as It runs down behind the element. Use
a pin to prick any air bubbles that emerge_ Take care here, as
any air bubbles can drastically degrade transducer perfor
mance.

On no account should you use polyester resin-you must
use epoxy. Epiglass 40 resin is quite sat isfactory.

Finally, fit the DIN plug to the end of the cable, and fit the
red and black supply leads.
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Parts list

1 printed circuit board, 111 x 100 mm
1 printed circuit board, 41 x 35 mm
1 SPST toggle switch
1 5-pin DIN socket and plug
1 plastic case, 125 x 140 x 58 mm
1 front panel to suit
1 B-Q loudspeaker
2 knobs
1 u -snaoeo mounting bracket
2 mounting knobs lor bracket
1 ultrasonic transducer kit
2 slug-tuned coils, L1 & L2

SemIconductors
2 LM3900, MC3401 quad op amps
1 LM1812 ultrasonic transceiver
1 MC14553 3<Iigit BCD counter
1 MC14511 BCo-tOo7·segment decoder
3 2N5819 PNP transistors
1 2N5818 NPN transistor
11 1N4{)()1 silicon diodes
3 MAN3640 z-seument LEO displays

Capacitors
1 1000 ",F116VW PC electrolytic
1 220 ",F/16VW PC electrolytic
2 47 ",FJ16VW PC electrolytic
3 1 ",F116VW tantalum
1 0.33 ",F myrerr
1 0.22 ",F mylar
2 0.1 ",F mylar
1 .018 ",F mylar
1 .01 ",F/250 V disc ceramic
3 .0047",F mylar
1 .0033 ",F/250 V disc ceramic
1 .0022 ",F mylar
4 .{)()1 /-IF mylar
2 100 pF disc ceramic

Potentiometers
1 100k linear potentiometer with OPST pull-on switch
1 10k mini-trimpot, horizontal mounting
1 5k mrnf-tnmpot, horizontal mounting
1 5k linear potentiometer with SPST rotary switch

Resistors ('/4 W, 5% unless specified)
2 10 megohm 1 68k
2 2.2 megohm 1 47k
1 1.2 megohm 1 27k
6 1 megohm 2 12k
3 680k 5 10k
1 470k 2 3.3k
2 390k 7 680 Ohms
1 330k 1 22 Ohms
2 150k 3 10Ohms
4 100«

Miscellaneous
Rainbow cable, tinned copper wire, solder, styrene adhesive,
epoxy resin

meters (VR2 and VR3 rough
ly midrange).

Now turn the alarm off and
the disp lay should go back to
zero. Turn the sensitivity
control fu lly clockwi se and
lightly tap the face of the
transducer with a screwdriv
er handle. The d i spla y
should f licker and momen
tarily read some random
numbers. If the alarm is now
set to m aximum depth, it
may be possib le to trigger it
by tapping the transd ucer
face as above. (It will trigger
only if you " hit" upo n an
echo reading of less than the
ala rm se tt ing.I

Calibration

If all the above tests
work, your depth sounder is
functioning and will give
readings if taken out in a
boat. However, it has to be
tuned and ca librated if we
are to ob tain maximum sen
sit ivi ty and if the read ings
are to be accurate. If you
have access to the appropri
ate test gear, this ca n be
done easily on the bench; if
you don't have test gear, the
o nly w ay is to take the in
st rument ou t on the w ater.

Assum ing that you do n't
have test gear, the proce
dure is as fol low s:
• Tuning. Advance the sen
sitiv i ty control unt il an echo
is o btained, then back it off
until the echo is just lost.
Now tune l1 carefu lly until
the echo reappears (display
readi ng), Reduce the sen
sitivity aga in and cont inue
the process until the op
timum setting is found for
Lt . l2 can be tuned in the
same way, but as this has a
low Q, it s setting is not so
cri t ical. M ost un its will tune
w ith the slug of l2 about
flu sh w ith the top of the
former.
• Calibration. Once the
tuning is done. the cal ibra
t io n can be set if you have a
chart. The prob lem is to fi nd
a known depth of w ater and
set VR2 and VR3 to the
known depth. Do not forget
to allow for the fact that the
t ransducer m ay not be at the
surface if it is mounted on
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the bottom of the boat; i.e.
the instrument reads depth
beneath the transducer.

I t may even be possib le
to resort 10 the good old
lead l ine to get an accurate
depth measurement.

First, set switch 51 to the
feet po sition and ad jus t
trimpot VR2 until the dis
p l ay shows the co rrec t
depth, Thi s done. set 51 to
meters and ad ju st trimpol
VR3. Note that V R2 must be
set f irst as it affec ts the set 
ting of VR3.

If you have access to an
oscilloscope. a sig na l gener
ator, and a frequency me
ter, the pro cedure is so me
what different:
• Tuning. Connect the os
ci lloscope probe to pin 1 o f
IC3 and couple in a 200-kH z
signal to l2 via the ,Ol -$JF
capac itor. Now ad just L1
and 12 for m aximum signa l
strength.

If no signal genera tor is
available. then i t is po ssible
to get a signa l echo in air,
Clamp the transdu cer to the
underside of t he w ork 
be nch and check that the
unit is over a hard floor (car
pet w ill not ref lect ult ra
sound). O nce an echo is be
ing received, sim ply tune II
and L2 for maximum sign al
st rength. (N ote: Because of
the much lower velo city o f
sound in air than in water,
the disp lay w ill read abou t
four and a half t imes the ac
tual distance.I

• Calibration. A frequency
meter connec ted to p in 5 of
le 1b will allow prec ise set
ting of VR2 and VR3 to 2460
Hz and 750 H z respectivel y.
Alternate ly, you ca n USe a
e RQ or a frequ ency meter
to set the periods to 406 $AS

and 1.333 ms respectivel y.
Once the unit is tuned

and calibrated. it m ay be
m ounted in the case. To do
th is, lay the top half of the
case (the half with the
speaker in it) upside down
on the bench and si t the ci r
cui t board o n the four
mounting p illars. Fit the
front and back panels into
the slots prov ided and fit the
la rge brass nuts into the cav-

it ies in the sides. Ensure that
the board holes line up with
the mounting pillar holes
and fit the bottom half o f
the case.

Thp two halves w il l fi t to
gether closely and the four
12 mm X no. 4 self-tapping
sc rews m a y be fitted
through the bottom holes
and sc rewed into the m ount-

ing pilla rs. The If-shaped
mounting bracket may now
be attached w ith the la rge
plast ic knob-headed sc rews,
fit the front -panel contro l
knobs. and your inst rumen t
is readv for use.

Operat ion

The transducer is the key
to satisfactory operation of



KITS AND PARTS AVAILABLE

The sale supplier of the PCB, a proprietary design, is Mont.
tor Instruments, PO Box 116, Rosebery, Sydney, 2018, NSW
Australia. Any of the following ordered, when orders are re
ceIved with payment, will be Shipped within 5 days. Amounts
are in US dollars.

Fully assembled and tested Depth Sounder-$l 80.oo'
Complete kit (add $12.00 for postage)-$ l38.00
Transducer kit (add $7.00 for postage)- $40.00
Molded plastic case/mounting (add $5.00)-$25.W
Set of circuit boards (add $5.00)-$20.00
Set of coils (add $5.00)-$12.50
Set of semiconductors, complete (add $5.00)-$25.{)(P

'Postpaid.
uncnoee front and back panels, control knobs. and gimbal
mounting bracketlknobs.
'Does not include the displays.

any depth sounder, and a
few tips on mounti ng may
not go astray. Many people
have m ounted transducers
inside the hull in a " w ater
box" and It is possible to get
satisfac tory results with thi s
method. However. some
sound attenuat io n will oc
cur and this will reduce the
range of the instrument. In
the worst case, it may not
work at all

The best mount ing meth
od is on the outside of the
hu ll, roughly in the m idd le
thi rd of the boat and as
close to the center l ine as
possible. It m ust be c lear of
any fittings and in an area of
clea r water flow . Turbu 
lence and bubbles under the
transducer will reduce its
performance . In yach ts ,
hull-heel ing under sail will
cause the transducer to fire
its sound beam out at an an
gle and this wil l reduce sen
sit ivity; if the boat heels far
enough, the echo may be
lost altogether. Mind you,
when this happens, the crew

is usual ly too bu sy to be
look ing at ec ho sounders!

Insta lla tion of the unit
shou ld be straightforward.
but keep the t ransducer and
all leads as fa r away from
the eng ine as possible to
avoid ignition interference.
If ignition interference does
prove a problem (i e.. the
d isplay read ing fluctuates
rando mly), choke l3 wi ll
have to be fi tted in p lace of

the appro priate link on the
PCB. This should be a power
supply choke of around 10
mH in va lue.

Because th is choke is no t
available from Monitor In
struments. it will have to be
purchased sepa rately. if
required .

The maxim um depth
range attainable with this in
strument w ill vary consider
ab ly and depends on anum-

ber of fa cto rs including tun
ing accu racy, transducer
mounting, water tu rbulence,
and bottom reflec t iv ity. Bot
tom reflec t iv i ty w ill be high
with a flat sandy bottom and
may be nil with heavy weed
growing over sof t mud.

A typical unit should give
a depth range of from
80-120 m eters without any
d iff ic u lty a nd possibly
more w ith caref u l tun ing
and insta llation .

Note t hat ap pa ren t ly
strange read ings can occur
w ith this type of in strument
because the d ispl ay is t rig
gered by the f irst echo re
ceived. For example, echoes
m ay be received from cold
layers in the water, undersea
c urrent s. prope ller wa sh
from other boats. and even
f ish. The usual effect o f this
is a steady bottom reading
of 30 meters, say, with occa
sio nal readings of much less,
e.g., a fish at 20 meters or a
salinit y o r cold water layer
at 15 meters, etc. .

(ACTlJ AL SIZE)

PROGRAMMABLE
CTCSS ENCODER/DECODER

•

~ ".

A.P. Systems "'!!!!'
Box 263 sm. -~
Newport, RI02840 (401) 846·5627
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14 Different Models, 100 pgs
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IMMEDIATE DELIVERY AVAILABLE
FROM NEW YORK AND CALIFORNIA
DISTRIBUTION CENTERS

For more information call TOLL·FREE
(800) 828·6884

NY: (800 ) 462·7242
CA NAOA 11161 88-4.3180 ...218

• All 37 EIA Tones $54 95
• Quartz Accurate _
• Universal
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PCS-Z800 10 M FM, ~' '''T ' '01 In,-o"Icc •••• , I •• • otc . on•• T, ."

Spec I•• dracount. - oall for quote

B. G. CARL ELECTRONICS
11128 Clo.,. A.... . ,'" N o rt hrid g e , CA 11 1328

Call: 1-213-363-12 16 (uyUmo)
Br , on
AGI R

73 Magazine · July, 1983 89



G. Gururdl VU2V/Z

8dnRd/ore Amateur Rddio Club
PO 8m 5053
Bangalore 560 001. India

The ROM-less, RAM-less
CQ Sender

Automatic CW can be yours for the price of a few diodes.
And you can reprogram without spending a dime.

(EE PROMs). However, for
each programming. a com
pl icated separate circuit ry
w ith different vo ltage sup
plies and UV l ight to erase
the contents are required
Many bui lders do not have
and cannot afford to have
what is required for this .
A lso. the EPROM s them 
selves are very cost ly.

Keeping all this in my
mind. I have designed a
" CQ Sender" w hi c h is
equivalent to E: PROM de
sign in operation yet uses
no EPRO Ms , PROM s,
ROMs. or RAMs. M y design
has got all the facil ities you
can get using EPROMs, yet
it does no t require any sepa
rate programming ci rcuitry
or the UV l ight for erasing
the con tents! At f irst you
may think that it is not pos
sible, but I did it !

The blo ck diagram o f
"CQ Sender" is shown in
Fig. 1 and the schematic
d iagram in Fig. 2. It consists
of t he following:
e Cloc k-pulse genera to r.
7400 rc
e A d d res s sc an (+25&
counter), 2 x 7493
. 4- l i ne-to -1&-li ne 74154
demultiplexer
• D iode matr ix - all1N914
diodes

o ry contents w i l l be
blanked unless there IS a
sta ndby battery connected
permanen t ly. Providing a
standby battery is not eco
nomical, at least for ham s.

ROMs (Read O nly Mem
o ry) are programmed by the
ma nufacturer according to
t he consu mer 's require
ment and cannot be altered
once programmed. But the
programming is permanent,
hence does not require a
sta ndby battery.

PROMs (Programmable
ROMs) are iden tica l to
ROMs except that they can
be programmed by the user.
The b ig disadvantage is that
the programmmg cannot be
al tered once programmed.
Hence it will become use
less i f the callsign o f the
user is changed. M oreover.
PROMs requi re a compli 
cated setup to program
The Ie becomes useless if
greatest ca re is not taken
w hile programming.

One is ab le to program
EPROMs (Erasable PROMs)
any number of times. They
d o no t requ ire standby
power to retain their memo
ry. The contents can be
erased by exposing the IC
to UV lights (UVEPROMs)
o r by electr ical ene rgy

-c
"'"

, I , I
, I , I
, I , I

'. TO I c'"[ ..uo

RAMs (Random Access
Memory) are used in the de
sign, the memory is tempo
rary. That means if the unit
is sw itched off , all the rnem-

'f--I
'f--I
'f-";

_ e C D

ADDRESS sc_"
I + l~li I

Fig 1. Block diagram o f CQ Sender.

The reprogrammable automatic CQ Sender.
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M orse code can be gen
erated automat icall y

by various methods using
memory chips like RAMs,
PROMs, and EPROM s. If



is given after the letter C
(the outputs of li nes 13, 14.
and 15 a re not used). In the
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code _ ._ . wh ich is eq uiva
lent to the letter C As per
convention. a 3-unit space

tiplexer. each of its o utput
lines will go low a nd rema in
there fo r a durati on deter
mined by t he clock fre 
quency.

The diode matrix : While
programming. each dot is
conside red as 1 unit , each
dash is considered as 3
uni ts . a c ha racte r ga p is 1
unit. a lette r gap is 3 un its.
a nd a word gap is 5 units.
Whenever a dot is requi red.
the out put from the a ppro
priate line of the dem ulti
plexer is taken through a di 
ode . If a dash is required .
then the outputs from 3
consecut ive Jin es a re taken
through ind ividu al diodes
and these diodes a re
bunched to gethe r. These
bunc hes (colum ns) of d i
odes are t he n co nnec ted to
the d ifferent input lines of
the 74150 multiplexer.

Referring to the sc he ma t
ic diagram (Fig. 2), the fi rst
d iode co lumn co ns ists of 8
diodes and the seco nd col
umn consists of 10 d iodes .
In the first colum n. the out 
puts of lines 2. 3. and 4 a re
taken to ge ne ra te a dash
a nd the output of Jine 5 is
not taken (for 1 unit space).
Then the output of line 6 is
taken for a dot, while line 7
is not used (fo r a unit
space). The o utpu ts of lines
8. 9. a nd 10 are ta ken
through diodes (for a da sh).
the output of line 11 is no t
used (for a un it space). and
the output of line 12 is
taken fo r a do t. This a r
ra nge ment p roduces t he

Fig. 2. Schematic diagram of the CQ Sender. p rogrammed to
Interior view o f the reprogrammable au tomatic CQ Sender. call "CQ CQ DE VU2ARC AR K. "
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. 16-li ne -to -1-l ine 74150
multiplexer
. Sw it c h in g tran si s t o r
Sll00 and re la y

The cfock-pulse genera
tor is const ructed us ing 2 in
ve rters (a NAND is used as
a n inverter). The clock fre 
q uency is va ria ble. e na bling
us to se t the CW speed at
any des ired leve l.

The address scan is con
st ruc ted using two cascad
ed 7493 chips (each + 16
mode). An add ress scan is
nothing but a -;- 256 count
e r. It count s from 0 to 255
(256 sta tes) a nd rese ts to 0
a nd sta rts counting once
agai n The clock ou tput is
fed to this counter's clock
input. This means for every
o ne clock pu lse (fa lling
edge) the counte r ad va nces
by one count. The counter
has 8-bit output li nes (to
repre sent 255 in bi na ry
form we need 8 bits). a nd
out of these 8 Jines the first
4 Ji nes (sta rt ing from l SB)
a re appli ed to the demulti
plexer IC and the remai ning
4 1ines tothe multiplexer IC

The 4-line-to-16-/ine de
mult iplexer accepts a -t-bit
binary output address and
has 16 output lines. If a a-bit
binary output address like
0110 is appl ied to it, the n the
corresponding output line
(no. 6) will go to the low leve l
leaving a ll the remai ning 15
output lines at high level .
Since 4 outp ut li nes of the
7493 IC a re fed to the "out
put add ress" of thi s demul-
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Fig. 3. Improved CQ Sender with dif ferent modes.

Fig. 4. Block diagram of the " improved" CQ Sender with different modes.
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second co lumn of diodes
you will not ice the letter Q
is generated, in the th ird
column again C (notice the
5-unit word space before
this CJ. and in the fou rth col
umn 0 is generated In the
fifth co lumn the word DE
is programmed and so on.
All these columns a re con
nected to the individual
input lines of the 74150
multiplexer .

The 74150 multiplexer
has 16 data-input lines, one
output line, and 4 input ad
dresses. If a 4-bit binary
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code is applied to its input
address, then the data-inpu t
li ne which is the dec imal
equ ivalent of the applied
binary input address will be
connected to its output
line. Suppose a bina ry code
like 1000 is ap plied to its in
put add ress. Then da ta-in
put line 8 wou ld be con
nected to its output line
(pin 10 of the 74150 IC), and
during this period, what
ever data is fed to this input
line would be made ava il
able at its output line (after
an inversion, of course). To

ma ke it simpler, this mu lti
plexer can be considered as
a s ingle-po le , 1 6 -wa y
(1 P16W) bandswitch As
soon as the unit is switched
on, the pole will be con
nected to its first "way"
(bandswitch in position 1)
and at the end of the 16th
pulse (from the clock), th is
bandswitch receives a co m
mand through its input ad
dress to change its posit ion
from the first band to the
second band . At the end of
the 32nd pulse , thi s band
switc h moves to the thi rd

POSition and so on. At the
16th position , the band
s w it c h rema ins for a
16-pu lse duration , then
swit ches back to its first
ba nd posit ion and t he cycle
repeat s.

The o utput of this mult i
plexer will be a co ntinuous
stream of Os and 1s. This
ou tput wil l then be app lied
to a switching transistor,
SL100. For each 1 the relay
will be actuated (ho lds) and
for a 0 the relay will not op
erate. The relay contacts
a re used to key the trans
ceiver (a lternately , a
swit c hing transi stor l ike
2N36% could be used).

An improved CO Sender
with d ifferent modes and
an inc reased memory (Fig.
3) will add eit her " OX" or
" test" to the call and will re
peat the c a ll sign three
times. The memory of the
modified sender is doubled
by the ad dition of a second
74150. a 7476, and an AND
gate to c reate a 32-Jine-to-l
line multiplexer. This allows
the callsign to be repeated
th ree times, a lthough it is
program med only once in
the diode mat rix.

A double-pole, three-way
switch se lec ts the message



2 Gill MIcrowave Rec8lvq Systems

BUY FACTORY OIRECT & SAVElll DfAlERS & DISTRIBUTORS

The new Micro-Sy stem features a machined 18 "
pa raboli c reflec tor for maximum eff ic iency, a l inear
feed-point downconverter with ceram ic h igh perfor
mance RF preamp lif ier t ransistor. a variab le 12 to 18 volt
regu lated power supp ly and 50' of 7511 coaxial down
lead , inc lud ing a 3 ' jumper and matching transformer.
The Micro-System includes a full 6 month warranty.
Micro-System (MS-021) ' 159"
Micro-System (MS-578) '169"
Micro-System (M5-645) ' 179"
Shippi ng & Handling: USA ' 4" AK. HI & PA ' 10"

612-636-9469

[ :0_1 ' MS4'

'CONNECTORS-TYPE N.
UHF, BNC, ADAPTERS ETC.

WRITE FOR COMPLETE
CATALOG OR CALL COL·
LECT FOR THE MOST COM·
PETITIVE PRICES.

~
P.O. 801 95-55 Mroad A".
GamertUl., Ne. M t0913

Rosevi lle, MN • 55113

Data 8e1'V1c8 Company
..30t6 3110 Evelyn Street

THE ONE STOP SOURCE
FOR:
' COAXIAL CABLE-RG·8/U,
213, 21 4 ETC.
"MULTI CONDUCTOR CA·
BLE -SHIE LDED & UN·
SHIELDED
"ROTOR CABLE-4. 5 & 8

CONDUCTORETC~

-"
(914) 947·1554·1555

(at 8 wpm) occurs befo re it
sta rts call ing t he CQ mes
sage once aga in. During this
8-seco nd gap the tran sceiv
e r will be in the receive
mode to rece ive a possible
rep ly. The relay output (nor
mally-open contacts) can
be co nnected in parallel
wit h a st ra ight key or to an
au to mat ic kever.

The power supply for this
unit was designed using the
7805 3-terminal 5-V voltage
regula tor Ie.

The programming can be
altered simply by rearra ng
ing the d iode positions in
the diode matrix.

The c irc uit was asse m
bled o n a PCB and housed
in a ready-made sli m meta l
bo x and was demonst rated
at ou r club meet ing and
also at the BEL ARC exhib i
t ion he ld recently in Bange
lore. The design was muc h
appreciated by the engi
neers and by many senior
h a m s lik e VU2 G SM ,
VU2GZ. and VU2I R. •

to be sent. As it is pro
gra mmed in Fig. 3. the e n
hanced CQ Sender will send
"CQ" five tim es, " DE," and
then "VU2ARC" t hree times
if the switch is in po sition 1.
In pos ition 2, the message
will be "CQ CQ DXCQ DX"
with the sa me sign-off. and
in position 3 the sender will
em it "CQ CQ TEST CQ
TEST," aga in add ing the
same endi ng . ln a ll three
modes, it will comple te the
transm ission with A'R" K.

(In the prototype, the
word Q RZ was a lso includ
ed as the fou rth mode .
l ater o n. it wa s fo und not
very important and hence it
is not shown in Fig. 3.)

Conclusion

With t he RC v a lues
shown for the clock osc il la
tor, the genera ted Mo rse
speed can be varied a ny
where between 8 and 15
wpm. After calling "CQ CQ
DE VU2A RC AR K" once, a
pa use of abo ut 8 seco nds
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450 10 ft ..ct lon
15AGU Illp u,t,on
BXlI 6 I q ft lO u
HSXlS 10 Iq It ..
HDSU8 II 'q f1 ..
F ~2 5 48 48 It foldow••
FKl511 II It fo illo• • •

CS- 201 2 wa, I ...> Iw,tet>
CS- 401 • w. , co.. Iw. Ic~

e M-520 HF SWRf Pow.r • • 1..
e M-5to VHF SWIl /Pow.r ••1• •
CM- 550 UHF SWR/ Pow. r ... t..

CN- 720 B HI/ VH' SWllfPow," • • t..
CNW-I II auto t I • • I• •
CII W-5 U l uto t I • • t • •

• 111 . 00
:146 .0 0
154 .00
612 .00
1'2] . 00

150 0.00
2]51 .00

]01'.00
215. 00
156 .0 0
1]4 .0 0
135 . 00
21'2.00
115 . U
114.00
11. 50
51 . 00
]1.50
11 .00

I 100.00
19.00
1'1'.00
68.00
18 , :10
I' •00
9 .00

12 . 00
I a. 15
14 , 1:1
!I . 15
H .OO
!I . U
14.00
'.00

5STV 80 - 10. w" 1"11
aSTV "'-10. , "11,,1

~-I"S 2. '0" w..llul
110- 1,2 H' . 01111 t.
RII - IO 10. r. l ona t or
RII -15 15. rt fl,nator
RII- 20 20• • n on.Io.
RIl -aO 40.. . n onalor
RII- 75 75••n onalo.
RIl-80 80...._1or
BII- I 8u.~••oun l
SSII-2 S.S . ball .ounl
HOT 'HutloU' .ount
5' - 2 2. 511 .obll. wtllP
Intlr' li.,. II f~r uw,ngl '

H y-0&1n A n ,enn• •
TH1DXS 1 . I • ••n l Ir ,b and b...
TlnH k2S 5 . I • ••nl t rlba nd bu .
TH3HM3S 3 . I....n l t r lband bu.
THHr S 750 WPEP 3 .1 Ir lband. r
TH211M3S 2 t l• ••nt Irlb. nd b....
TH6 to TH1DXS 'Olw.rllon lilt
2t5S AS 20. 5 . 1. ..n t °LOIIlJ J ""n
155S AS 15. 5 . I• ••nt °Lont JOMo
105SAS 10 . 5 . I . . ...t ' LOIIlJ J""n'
I,AVTf WSS 10 - 10. Ir ap w• • t"a l
I4AVQ / WBS aO- IO. t r . p w. r t ,ul
V2S 2. (ohn oun w,'lIu l
S N-865 S ount 1' 1 balun
lull h wail i bl. II b lOtl wInO"

H y O&in C r A nK- u Q
HG-U II T2 S, d. ,_t.d
HG-] 5 I1 Tl S'd. _t. d
HG- 501lTl Sidl _I.d
HG- ] 7SS Stlf-'_I ,ng
HG- 52SS StIf-,_I lnq
HG-54HD S.lf-SUllllllt"t lnq
HG- 10HD S. lf - ,uppor t ,nq
C. a nllUll ' frtlOIlt p• • pud In ,ontln.n t al US

Hya,lec
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Yasme and the Call of Abu Ail
It was just a speck in the Red Sea,

but it created pileups as big as a mountain.

LloydCoJ~;n ~\6KC

/r;" Coh-in \\ 6QL
) oI5fflf' founWfioo
8m 2015
Cavro Valley (A 9-J'Wf:,

Yasme was the name of
the boa t on which a ra

d io am ateu r named Danny
Weil went forth in 1954 on a
continuous worldwide tnp
devoted primarily to com
munication with other radio
am ateurs throughout the

world. He was the f irst per
son in the world to make
such an expedition. The Vas
me Foundation was fo rmed
a nd , over the last two
decades, nearl y 100 Yasme
DXped itions to rare and
sem i-rare countries have
been made with various
operators parti cipating.

This is the sto ry of the
December, 1982, Yasme OX
pedit ion to Abu Ail. wh ich is
one of the rarest OX coun
tries in the world. Prepara
tions and correspondence
pertaining to the trip were in
the making for three years.

Abu Ail (with Jabal At

Tair) is li sted as a separate
country by the ARRl. Thev
are both islands with a light
house and people on them.
Abu Ail is a 3S0-foot -hlgh
rock located in the Red Sea.
on the major water route
from the Ind ian Ocean
through the Red Sea to the
Suez Canal and on north to
the Mediterranean . The
island is wel l named (Arabi
an words meaning " Father
Ail") because its lighthouse
watches over and guides the
many ships away from the
rocks. None of them stop,
and the lighthouse keeper
stays there eight months at a

time without leaving the
lighthouse.

Abu Ail is an internat ional
island owned by no one na
tion. On a clear day, Ethi
opia can be seen to the west
and North Yeman to the
east.

Permission was eventual
ly obtained from the admin
istrators of the islands, The
Compagnie M arit ime Auxil
tare d'O utre-Mer in D j i
bouti - w ho are associated
with Red Sea Lights of Lon
don - to visit the island and
operate an amateu r radio
stat ion there, thus making a
Dxpedition to Abu Ai l possi-

•--
••

•

Lfoyd and Iris in the landing cove with a generator and some
Abu Ail and the cliff up which everything had to be carried. gasoline. The Fahnous is ;n the back ground.
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ble. We have been going on
Ya sme DXped itions for
many years and did most o f
the planni ng of the trip up to
this point . Add itional hell)
then wa s needed, and tortu
natelv. two French ama
teurs, Christ ian D umont
FOl CV and lean M ichel
Cabo una ud FbGBQ, were
recruited (Jbev are J28DP
and J28DL in Dj ibouti .)They
supplied generators and ad
di t iona l needed radio gear.

All four of us had to sign
agreements that we and our
heirs and assigns accepted
ful l responsib il ity for any
casua lty or mishap tha t
m ight occur. We agreed no t
to Inte rfere With the func
tion.. o f the lighthouse in
any way wha tsoever. we
agreed to take with us any
thing that we needed in the
way of food, wat er, genet
ators. gaso line, and anything
e !..e that we m ight u ..e.

Arrangements were made
for pas..age on t he r ahnom
(A rabi an w ord meani ng
" lamp"), the supply ship that
service.. the island r nonthlv
with food. w at er, and su p
plie.. We agreed to pay for
our passage and for the d i
ver..ion of the ..hip from it'>
regular route, putting u..
asho re on Abu Ail , continu
ing Oil to Jabal At Tai r. ,1Od

then returning 48 hours later
to p ick us up W t" ful ly un
derstood that the ship could
not remain anchored near
the island and that we must
be ready and wa iti ng to
board q uicklv when the ship
arrived .

\Vt-> made il list o f e-ssen
ti al s, ke-epi ng in mind that
tune was limited and that
everyth ing must be earned
up the steep cliff . The list in
eluded food and water for
48 hours, ..Ieeping bags. gifts
for the light house keeper,
and our rad io equipment.
convi..ling of two generators
(one 15 kW and o ne sex)
Watt s), gasoline, antennas.
coax. a Yaesu 707, a Ken
wood 520, a Yaesu 902DM
transc eiver. and ,1 Heathkit
2]0 ampl ifier

The good ship Fahnom
left Djibouti w ith the fo ur o f

u s and ou r equ ip ment
aboard at about 3:00 pm on
December 4, 1982. The seas
were ext rernelv high during
the night but w ere some
what calmer when we ar
rived at Abu A ll at 8:(Xl am
the following morning A ll
o f our eq uipment and our
selves had to be transferred
f rom the ship to a small
dinghy. The seas were st i ll
rough, and the dmghv was
bou ncing up and do w n
alongside the s tup as much
as b feet With each w ave
Both the loading of the
d ing hy and the l and ing
a..he re WNe dangero us and
t ricky. It woul d have be-en
verv easv to have lo st our
eq u ip ment or suffered in
[urv ourselves Fortunatelv.
the o nly rmvhap was 10 the
dinghy, wh ich hit a rt't'Tdur
ing the Ia ndmg. causing
some damage to its side. At 
ter landing, we sta rted the
a scent up the cl iff with our
equ ipment . giving priorit y to
the ac tual radio gt'il r 'l he
wind b lew cont muouslv.
making the trek up eve-n
more dif ficult

Bv about 10 am. GSACI
AA was on t ht' air, usmg I ht,
ve rt ica l antenna. the Y,l P SU

707, and till' smal l gener
ator. A little after noon, both
stat io ns wert' in operat ion
Tht' four o f us took turn s
o perat ing for sessions of ap
pro xrmatelv two ho ur.. eac h
At the same nme. work WdS

cont inued to bring the n'st
o f the suppllps up the hili
and to put up doublets ior
40 meters and t he new
JO--nw tl" b.md .

We encountered d num 
ber of m inor set backs a nd
delays The limited Sp.-l(t' .11
the l ap oi the rock made it
impossible to locate the two
..t e nons fa r enough apart for
bot h to oper.-l tt' on SOIlW tH'
q uenc ie s vim ult a neou .. l v
w itho ut int erference. l ilt'
guys for the JH ~ had to bt'
located over the-edW' o f th t'
cliff. which slowed the pro 
(t'ss o f erec t lIlg I he be.un
w e al so ran into some dsf
ficult ies in getting either the
YilPSU 707 or the Kenwood
520 on C\\' operation

Jean F6C BQ (left) and Llo yd ~\-'6KG erec ting an antenna on
Abu Ail. It is 350 ' almost straight down to water behind them.

--

•

The crew at G_'iACI A A . Lett to right. teon M ichel Cebourisud
FbGBQ Christ ian St'rlW Dumont I Ut n ', Umd Co/\ in
\\bKG .m d Iris Cohm H 6 Q L.
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All obstacles were even
tually overcome. We stayed
on the a« continuously, op
erating on 5 bands, both
phone and CWo We made
contact with over 4000 ama
teurs in 105 di fferent coun
t ries.

At about 6:00 am on the
m orn ing of December 7th,
we sighted the Fahnous ap
proaching. We began dis
mantling the stat ions and
putting down the antennas.
We bid farewell to the light 
house keeper, who said tha t
our visit was an exc it ing
change from his usual rou
t ine. The descent was some
what easier and faster than
the ascent. The gasoline had
been used up, and any ext ra
food was left behind

As we boarded the Fah
nous, we felt tired and ex
hausted - but we also were
very happy over the suc
cessful completion of Oper
orion Abu Ail .

A few observations and
recornrnendet ions to any-

one going o n a sim ilar D Xpe
dition are l isted:

1. Be sure that you obtain
proper authorizat ion and li
censing, in writ ing, well in
advance.

2, If possible, set up the
complete operation, includ
ing all equipment (gener
ators, etc.I at your home
base before going on the
DXpedit ion. We did this and
discovered and corrected a
number of nrne-consuming
problems on the test run,
These included how to solve
pro blems of guying anten
nas, wh at interference we
co uld expect to f ind. and
what frequencies to use
when simultaneously oper
ating several stations close
to each other. We found
that we could operate a sta
tion on SSBand a station on
CW simultaneously on the
10 ·meter ba nd- but this
cou ld not be done on the
other bands

3. If you are going to
climb a steep mo untain ca r-

ryi ng 50 to 80 pounds, f igure
out in advance the easiest
way to do this. We found
tha t the best thing was to
reduce weight. Do not carry
one pound of anything that
is not required!

4. Try to think of every
thing in advance, We had
small l ights to use for night
t ime operat ion, but we for
got to carry shades for the
days. We had to waste some
DXpedition time fabricating
makesh ift shades.

5. Don't forget to bring
earphones- we almost did.
With the noise from gener
ators and two sta t ions oper
ati ng at o nce, the use of
headphones was essent ial.

6. Remember to bring a
soldering iron. Something
will come up when it will be
needed. We used ours on
two occasions.

7. Figure out in advance
how you are going to keep
your logs. We were so anx
io us to get o n the air that we
got our log-keeping of the

two stat ions a little m ixed
up at the start.

8. If you are going by sea,
bring seasick pills and use
them. We had the pil ls OK,
but one of our operators
thought that he wouldn't
need them. He did.

9. If you have any equ ip
ment requ iring batteries.
bring along ext ras. Both of
our kevers and one flash
light required battery
changes.

We were very lucky as to
the abil ity of our operators
A ll four o perators carried
their fa ir share of both the
physic al work and the oper
ati ng. A ll operators were
t rained, experienced Dxers.
and the handl ing of the pile
ups was no major problem.

The Yasme Foundation
and everyone connected
w it h it w ish to thank the OX
operators of the world for
the general cou rtesy they
showed in stand ing by unt il
they could work the rare
count ry of Abu Ail. .

S284!J5
S26495
S239,95
St 24!J5
S tI 4!~~

701MB" 48

IWor 3Win
IOW,nput
tOW input
tW nr.1Win
JW inp'"

$63.40
76.95

$44 .95

MMT 50-144 $209.95
MMT 144-28 $199.95
MMT 432-28 (5) $299.95
M\tT 439-ATV $349.95
MMT 1296-144 $374.95
OTHER MODELS AVAILABLE
write for details

SPKlrum Inlun.lion.l. Inc,
POiI QUict' Bo" 10I4S
Concord . MI !o!i . 01742 USA ...~J6 (

Send 3M stamps for full details
o f all our VHF/UHF items .

Pre-selector filt ers Pre-amplifiers Antennas
Low-pass filt ers Tranwer tcr s Crystal Filt ers
varactor mplers Converters

POWER AMPLIFIERS
all models include RF VOX 6: Low Noi!;e RX Pre-Ampl.
(no pre-am p in MML432-IOO)
2 _n, IWW output MM LIoH-U"O- LS

100W ou,puI "1M l l4--l ·IOO-S
'lOW output MMll4-4-~S

3OW""tp"t M\-U.144·:JO. LS
2.~W ""Ip"t MMU4-4-2.S

lOOW O\Jtp"t MMlA32- tOO lOW inp"t
SOy,' ""tpu, MMUJ2·.'j() tow input
:J)W .... tpu, MMU32·:JO. l IW ' JW in

126S-12Y6 "lIb, Com... lOOn. W.kh , etrt.ik.

ANTENNAS (inc!. 50 ohm balun)
2 !>teter j-Bearns: 12.3 dBd gain
8 ever 8 Horizcn'l pol D8- 2M
8 by 8 Vt'rtk-al pol D8-2!>l-vert
1250-1:nJ MHz Lcop-Yagi I296-LY
70 cmIMBM 48 $75.75
70 cm/MBt\1 88 $105,SO

Add II lrans"mrr or convener 10~ou r r '''11n1l 10m, 6m or 2m equlpmrnlS.
Choo'>r from thr l11rll~t serecoon of module" a>ailabk Ior DX. OSCAR ,
EME, "TV.

TRANSVERTERS

WORK THE U.H.F. BANDS

$12.95

ALUMINUM CABINET
ANODIZED BLACK WITH BRUSt£[)
ALL HOLES ARE PRE-P'UNCHED

DISK Y AQI ANTBNNA
COMPLETE KTT WITH PVC m::::rrI-
AND MOUNTING BRACKET · I
POWER SUPPLY
VA RI ABLE" TO 1 5 VOLT S

K IT PC BOARD

ALL PARTS
DOWN CONVERTER

NOW77.90 Cl95

CONveRTER

BUILT ~~~~~8U'PlY

BUILT CONY BOARD $22.50
BUILT PIS a CABINET $34.95

COMPLETE SYSTEM BUILT~F.$~TT.90

ITFlION!=IXI~c ~=

2300 MHz
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21 15 AVENUE X
BROOKLYN, N.Y. 11235

(212) 646~300
(800) 221.()860
TELEX: 235125

I

HUSTlER ANTENNAS

~62~~ ga in $2395
Colli near
w/3 /B x 24"
Threaded Ba se

l'e l'o
COMMUNICATIONS, INC.

SF2 . "Buck Buster" 5/B" Wave
2 Meter Antenna w/3/8 x 24~

Threaded Base ·
3dB gain

HOT · EASY ON /OFF
TRUNK MOUNT

with 3/8 x 24" Swivel Ball
lor CG144 s 5F-2

661 44 - 6dB

2~r:n na $6850 __
671 44 · 7dB
Commerci al $9800Grade Base
Antenna

And many other Hustler Antennas & Mounts
BBL144 251~ MRK·1 1315

BBLT144 35 D~ SFM 24'5
BBLT440 24" THF 131~

HLM 1315 UHT·1 815

CECO STOCKS THE ENTIRE HUSTLER
VHF/UHF & COMMERCIAL LINE

DEA LER INQUIRIES INVI TED

* 10 Watts Output
·Standard Frequenc ies Available
•Broadcast Standard Sound
- High-reso lution & color video
-Regulated AC Supply Buil tin

TC-1 "runeebre newnccrwerter & Preamp

Connect to the antenna terminals of any TV set . add a good
450 MHz antenna, a camera and there you are ... Show the
shack, home movies, computer games, video tapes, etc.

FAST::
((-\j) '=SCAN [$39~

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

ATV DOWNCONVERTER
For those ...1>0 ",.,,110 see , .... ATV act IOn
before U>ey o;omm,l lo a o;omplel" ill a tion.
tn.e TVC-<l'1 lor you. G'ut lor public se< . •
. lee setups, a&mos. al'lCl galling .. bUCIdy ;
in le' ested . Jus, ..:kl an ."'en"aand a TV ~~ '_
sel luned loCH.2. 3.or.( .rKlpluQ in to lI7 TVC 4
volls a.c. $89,00 •

TVC-4L exl,a row-noise version . . .$105 delivered In USA
HOME8AEWERS: ASK FOR OUR BASIC FOUR·MODULE PACKAGE

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS, 51",lioo H I·
up di",g'lIms, lind opl ioolll .eee5lOries wllk:1I Il'I<: lude anlennn, mo<lulIlIOfS.
\SfIl ftCIOf' . I.-I gener"'IOf'. ellmerlls. etc . WE ARE A FULL·lINE SUPPLI ER OF
ALL YOUR ATV NEEDS.
TERWS: VISA Of MASTER CARD by le lsp!'lOf" OI ......l 01 chad< 01 money orde< by
mIli!. All prI<:e$ ". \SfIlivefed in USA Allow 1_ weeks IItt.. orde< 101 dell...,

(213) 447-4565
P.C. ELECTRONICS 2522 Pm.n Llnl.
Tom WeORQ Mlrylnn WlleYSS Arc.dl., C.llfornl. 91006

T54305 FILTER DEAL

Precis ion Quartz Crystals 70 KHz to 200 MHz. International is a
major supplier to the commercial, industrial, and amateur crystal market.

For superior perform.nee .t lower COIl , use
top- rated 8-pole Fox Tango cryl l al tillers to ti ll
tne op liona' spots In your rig . For example,
our 1800 Hz FT2808 equlv.lenl of l he YK88SN
hn • 6OI6dB . hape teeter 01 1.7 compared
wilh 2.0, a prlee 01 S55 VI $63, and squ. r, r
ahouldef$ .1 the lop witll steeper sk in, .11 the
way down to more than - BOdB.
For more pleasanf audio use our 2100 Hz lor
SSB and/or ou r 6000 Hz for AM. For CW, our
400 Hz unit II better than the YK88C, While OUT
250 Hz is IhtiPflf than tne YK88CN. The more
you buy, lhe more you savel

..IGGER IS BETTER!
Fox Tango Illlers ara better ceceuee 01 ttlel r
a/serale crys,.t (not monolltllle) ccnstructrcn .
Th ll makel them IHgll lly I. rger than YK filters
10 tlley are PlI1ched into the elrcuit with lhort
leng ths ot coax. Install . lion Is euy - no drill.
ing or circuit ehllnges. Order willi ecouoeece.

INTRODUCTORYPRICES - Com~t. KII
Any ONE lUI• • _... ••• • ••••••.•• m
Any TWO 111I Sl00(s. ,0}
Any THREE Illl.,..... • Sl4$(s.•• $20}

Includes . 1I nlllHocl C11IMn, PIIrts, de~lIed lito
.Irucllons. Specify lhe typell,de.lntd.
AM - FTU11 (8000 Hz lI.ndWldlh)
CW - FT2801 (250 Hz); FT2802 (400 Hz)
SS8 - FT2ao1 (1800 Hz); FT280ll (2100 Hz)
Shipping $3 per order. (S5air) FL Salel Tax 5%

ONEYEARWARRANTY

~
GO FOX·TANGO-TO 8E SVAEI

r , ~T """''''''"~T.''''''''.~ AUTHOAIZEOEUROPEANAGENTS
$<:Mdi_ I,IUCAOTEC _ .... :M

3200. &anoettord. NORWAY
Ot,..,.INGOIMP'EX, .....If.,~ 2••9
D-801ll, InQOl. I..,' , W,GERMANY

FOX TANGO CORPORATION
Bo x 15944 H. W. Palm Beach, FL 33 416

(305) 683·958 7

!OGGiJil

ILITY
~

For OOOI,,*,t.. onIon'nabon contad our ..1eS oepar1menl ,

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North l ee, P,O, Box 26330. OklatlQrna City. Oklatloma 73126 (405) 236·3741
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Make A Name
For Yourself

In
Technical PUblishing.

Wayne Green Books announces a
September 1, 1983 deadline for su b
mitting manuscript proposals for the
u pcoming publication list. Ideas for
book-length manuscripts about any
microcomputer system or area of elec
tronics will be considered. In addition
to payment and royalties, we offer our
distribution channels and the market
ing su ppor t your book deserves .

Send proposals or requests for a
copy of ou r Writer's Guide to: Editor,
Wayne Green Books Peterborou gh, NH
03458. Or call toll-free 1-800-343-0728.

•

Sell ing 73 Mag
azine will make

money for you. Consid
er the facts:

Fact " 1: Selling 73 Magazine
increases store traff ic - our dealers

tell us that 73 Magazine is the hot 
test-se il ing amateur rad io magazine on the

newsstands.
Fact *2: There is a direct correlation between

store traffic and sales-increase the number of people
comi ng 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 In fo rmat ion on selling 73 MagaZine, call
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 Magazine .
80 Pine St., Peterborough, NH 03458.

"7!:' Amateur Radio'sI,J leclricaI JolmaI._--
80 Pine Street Peterborough, NH 03<lSS

800·343·0728

", .
•r ..

I ",

With LIVING ON A SHOESTRING: A Scrounge Manual for the
Ho bbyist. Almost anything you f ind ca n be put t o good use if

- Yyou follow the techniques of a master scrounger. George Ewing
shows you how to :

• Fi nd electronic pa rts eLocate to o ls and o ther surp lus
• Sc rounge by the rules eRead up on scrounging
• Scrounge a vehicle eScrounge a place t o live

Cartoons and case histories of scroungers add a humoro us
touch . Wi th LIVING ON A SHOESTRING , you can' t always get
something for nothing, but you can certai nly get it for ..-- .-.: I
I $7 9 7 S f 7 9 128 I YES. I want to scrounge! 337B6L
ess. . a tco v e r , x v. pp . approx . . I Send me __ copies of LIVING ON A SHOESTRING . I

ISBN 0 -88006 -059 ·X • Enclosed Is $ 7.9 7 (BK739 3) per copy plus $1 .50 .

Call TOLL FREE 1-800-258·5473 for credit card orders. Or mail your I sh ipping and handling. I
o rder wilh payment or complete cred it card information . Include I u M....STERC....RD U<lnk' O VlS.... 0 AMlX I
S 1.50 for shipping and handling. Send to : I Card' b:pires I

Wayne Green Inc I Slgn<lture •
Attn : Bo ok Sales I Name •
Peterborough. NH 03458 I ....dd r~s I

A Wayne Green Publication Dealer Inquiries Invited I CilY St.'lte<lnd Zlp I
-----------------------~

MAKE SAVING MONEY
A WAY OF LIFE
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SOCIAL EVENTS
hoI and cold sandwlchea, and liquid f.
11••hm.nta '/11111 be ava ilabl. o n th.
glOOnda. There will be tree oYemlght C8rTl9"
Ing. h lk... on 146.94. For more delaila , In
Chiding a IoeaI map. wnte South M.Iw.......
Amal_ Radio Club, Inc~ PO Box 102,
South 1,1,1'1II........ WI 531n-0102.

OM and YL programs. conl.at .. a boat ·
anchor a uc tion, and overnlghl camping.
Food '/1111I be available . Talk·ln on 6.52 or
4 .711!).31 (W2RCX). For fTlOq In lannallon
Of ad'Y~ tickets (m a k. theo;ka paya ble
10 Balavla Haml"t~ wnt. c/o GRAM, PO
Box 572, Balavla NY 1402ll.

eN". Of! • 1,No:' •••i. tIM boIl4. n. fgJ

IooJr/fIg ln~f#OtI ahould l» /ncJuded In
~_t: apllIIISOf. _1,.,.,
lime,~ CIty, , ,.,., edm's.iIM dotl". (if

-nn ,.."""- ilia ... I-.qc r ICiM, Md "
_ 01wtlom 10COIll'Kr 101 fum1eF ../om!.
hott. A~,. mull t» ,- ''' fId t1y 73
M"lQIIDne by the Nm 01 the monlh. two
mon",. pno, 10 the monrh In wltkll""' _1
r....~. /tid to Ed/fot1#IIOffICes, 73M~
lllIoe. PirIe Sf. PrftelfJorough N~ 03458.

MAPLE RIDGE ec CAN
JUL 2~3

The Maple Ridge ARC will hold tte Hem
lest '83 on J uly 2-3, 1983, at the Maple
Ridge Fairgrounds, 30 miles east of Va~
COuvfll on HIghwa y , 7. The regi s tra tion
tee for ham, I' $5.00 and for non-hama
ove' 12, $2.00. F" lures will include •
swep and atlop, bunny hunts, ladies' and
enikl,,,,,', programs, and displays. FOOd
and Iota 01 camper apace ($OI1'Ie with
l'Iyd.O) will ba a.allabl• . Talk·;n on
146.21)".80 and 1'*6.3001I.1104. For regial.",tion
in lonn.hon (20% 0 11 lor Pf&flolli$lration~

contact Bob Haughton VE7BZH, eo. 292,
Maple RIOQe Be V2X 102, Canad..-

!U'lELL$V1LLE PA
JUL 4

n. H. n1tllv<1l "-dlo .......Ieur Club will
apon-or , .... annu.l Fho;rac:kcIr Hamle. ! on
Monday, July", 1983, al lhe Shellsvl.1e VFW
picn ic lllOOnds. b it 1127 (follo '/ll signa 2
m." 10 Shellavllle~ 1.81, norlh of Harrta·
burg. A<!m ln lon .a $3.oo,)(Yla a nd c hildren
will be Idmllted lree, a nd lhere will be no
charll'll lor la llgatlng . Thet. will be plenty 01
park ing, ahade tr..a, t.bl.., .nd. payilion.
T.lk·ln on .160'.76 or .521. 52 almpl.x. For
addilional d.tall. a nd t.bla reservati OM,
contact KA3HZW, 131 llYlngslon Stre&t,
S'/IIat.ra PA 17113, o r phon. (717)-939-4957.

SPOKANE WA
JUll-10

The 50atate ARRl North'/llestern [)Malon

Clorwotnuon will be held on July 8-10. lee3,
at the Spoil.- e-tlon c.m.., Sp0
kane W.a.. The SpokaM Swaplest lnonnally
In Aprll! will be com bln . d thi. yew with tl'le
coo,_.lIon .. will be tl'le I.... mart<el AeQ
latrllllon Ia 1S.00 and swap tables ate

$10.00. E t. will Include d isplays by ma~
ulactu and dea...... seminars on ant......
..... compul..... VHFIEME, '/IINthet. traffic
handlll>tJ, and repeal... operation. There will
be ARRL and adYIlIOfY comml".. lorums.
lad l..• progra",. '/11m Incl ude a luncheon
and a tyl. ahow. The SalUrday·nlght baln
qu.t will 'eatura Roy Neal, NBC new. eoe
respondenl, and lhe Royal Order 01 lhe
Woull Hong caremony will lollow at mid
nlghl ($l.dml.alon). The OX breakla.l and
c hurc h llftIVlc•• will be on Sunday morning.
CIon-In RV parking I••vall.ble . For addl·
tlonal Inlormallon. writ. North_l '83. PO
Box 3933, Spoka .... WA 99220.

FARIBAULT MN

JUL'

The Farltlault Amat_ Radio Club will
hold It. 2nd ............. awaplest on Saturday.
July 9. 1983, If'om 9:00 am to 3."00 pm. a l l!'e
RQ County Falrgrounda on the north...
01 Faribault MN. Genel'aI admlaaion I.
$I .ro. adn'llMlon and selling apace Is $3.00
(Indoor or outdoof), and lables (7·toot and
by pre.reglatra llon onlyI ate $3.00 eecl\.
l.unctl and tree parking '/1111I be lIYallable.
There will be .....teur radio and cornpu1l1f

gHI as we ll as electronic equipment dl.
played Ta lk"n on 1.a.19f.79, For more Infor·
matlon, conlact Donald Klier, 1118 NW 8th
Street, Farlbaull MN S5021.

OAK CREEK WI
JULI

Th. South Mllw.ukee Amat.ur R.dIO
Club will hold II. annu.l .waplest on Salur·
d.y, July 9, 1983, lrom 1:00 am to apprcxt
mat.ly 5:00 pm. a t the AlTllIfkan legion
Posl iN3<I. i327 Soulh Shepard AYenue,
Oak Crael< WI. Adm lnlon la $3.00 per per.
son and InchJda'. a " Ha ppy Hour"' with Iree
bev8fagea. Parking. a public picnic a rea,

STATECOlLEGEPA

JUL'

Tr. Nillany Amal....r Radio ClUb will
hold a tlamlast and compuler fa ir on
Salurday, July g , 1963, beginn.ng at 8:00
am, al lhe P.....nl Gap FI,.men'a Park.
Raule 144, PIea..nt Gap PA Uuat o ft
Roula 26, ...t 01 Sla t. Collegej. Tlckela
ar. $3.00; la lig a l ln g s pac...... lS.lXI,
Ta lk·ln o n 146.16f.76 a nd 146.251.65. For
ful1h.r Inlormat lon , wrll. Daya Buck·
wallerKC3Cl, 1835Clrcl.yill. Road, Stat.
COllege PA 16801, or pilon. (81 ....234-o15e.

MILTON ONT CAN
JUL 9

The BU~lngtonAmaleur Radio Clu b, mc.,
will host the nlnlh a nnual Ontario Hamlasl
onSatu ,da y, Ju1y 9. 1983, at the Millon Fa ir.
gfound• . For mor.lnformatlon, wrll. Bur.
Iingion Amalaur Radio Clu b, Inc.. PO Box
836, Burlington a NT L1R 3Y7, Canad a _

CROSSVILLE TN
JUl l-10

Tile PIaleau Amal..... Radio Clue will
hold Ille Ctoa.vllie Hamlasl on July 11-10,
l lli83. al Ille Cumbet1and County C0mmu
nity Complex, Highway 10 NOfIh, Cro..
ville TN. Adm laalon la $1.oo !Of adu lta . Ex·
hlblt and flea-mark.1 a pace will be aval ~

able on a Ilrat~ baala. Thef. will be a
DuICMreat d.nner on S alurday night.
Ta lk" n on 141.931.33. For lul1 h.. Inlor·
mal lon. conlaCI th. P lal.au Amal.uf
Rad iO Club, PO Box 2621. CronYI". TN

3''''
ALEXANOER NY

JUL10

Th. G.n.sea Radio Amalaura, Inc" will
hold Iha ARRL·a pp roYad lhl rd . nnual
Balayla Hamlaat on Sunday, July 10, 1963,
from 6:00 am to 5:00 pm, allh. Alexand.,
Firemen'. Grou nds, Ria. 96, Alexa nde,NY
III mil•• soulh o f Balavla ). Reg l.tratlon la
$2.00 In allyance and $3.00 al Iha gat• .
Features '11I11I Include a large axhlbit .f..,

INDIAHAPOUS IN
JUL 10

The~ Stala Amal_ R-'IO COn
~Ion, In COflIunctIon with tr.l~
0111. Hamfea1 and Cofnput.. Show. will
be l'leld on SunOay, July 10. lee3, at the
Manon County F..'Orounc)a at Ir. tlOUIl\
_em Inlersection 01 ~1" and~ Gal.
ticket. ate SA.oo and enlille you 10 aU ac
liY1t1ea. Therewlll be Inalde andoutakle llea
marI<eI.. a aeparet. comput'" ahaw and
I'" markfll , a commerCial Yendor 'a d lap lay
ar.a , techn ical foruma, c lu b ac IM II•••
ladlas' actMtl.s, and p rol••a lona l food ...·
Ylc••. Th.r. will be setup. atter 12:00noon
on Saturday, July 9th . Security will be pro
Yldad Salurday night and Sunday, a nd
ca mper hookup lacllltl.s will be a vailable
on the g round". For htrlller Inlormallon ,
conlact lndia n;opo!ls Haml. sl , 8<»< 11086,
Indlanapolla IN 46201.

DOWNERS GROVE IL
JU L10

The OuPage Amat. u r RadIo Club Ha m
l.allComputerlUI will be held on Sunday,
July 10. 1963, Irom It.OO am 10 ":00 pm. a l
Iha Ame rica n L. g lo n Poal gfounlla .
Dow.... 15 Grove IL Tlck.ta a r. $2 .00 and
will be ....ila ble only at l lIe gal• . Thet.
wtll be lood, dllnka. a nd plenty 01parking
apac• • a. well as a la rge OUldool Ilea
markal . Talk-lnon 1« .89f145.49. For IT"IOI'a
InlOflTlallon, send an SASE to W90UP. PO
Box 71, Clarendon HlUa IL 6051... or can
(312)-g71-1156.

MONTANA·ALBERTA CAN
JUL 15-17

The 49th Glacier·Walafton Internall onal
Hamfasl will be h.1d on J uly 1!).17. 1963, at
Wat.rton Homeslaad Campgro und, Jua t
north 01 Waterlon National Park anlranc.
on Highwa y 6 (AI barta, Can.). Thera wlil be
a bunny hunt, technical se.alon . , enl.r·
la lnment, and awap la blaa . For more Infor·
mallon and pre-regi."I.tlon , writ. PO Box
1048, Milk RIWlI', Albelta TOK 1MO, Can.

SWR and POWER METER
DPM-l

MACAWs DPM- l $WR/ PoWef Metef res a
frequency range of 1.8 to ISO MHz and a
power range of 0-20. 200 and IOOOW In

three ranges. The DPM·I IS compact.
lightw eight and measures SWR and pow er
Simultaneously. only $4995. FreIght Ptep<lld

Anywhere In U.S O rder by telephone
o r man

VISA
MASTERCHAIi'GE fl;MA

ELECTRONICS INC.
5355 Averuda sncnas , Dept B
Carlsbad. CA 92008 • 16 19) 438-2326

- no
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HAM HELP

CARY NY
JUL 18

The Cary Arneteur Radio Club will hold
lis eleventh annual Mid-Summer Swaplast
on Saturday, July 16, 1983, Irom 9:00 am to
3:00 pm, at the L1on's Club Sheller (next to
Cary Senior High SchOOl). Cary NC.Thare is
no admission or commission charge. Fea
tured wil l be an open aucncn at 1:00 pm.
Talk·ln on 146281.86, 147.75/.15. and 146.52
aimp le~ ,

SHEBOYGAN WI
JUL 18

The annual Sheboygan County Amaleur
RadiO Club Lakeshore Swapfesl and Bral
Fry will be held on July 16, 1983, from 10:00
am to 4:00 pm, at lhe Wilson Town Hall.
SOOlh 01Sheboygan WI,Tables an" free and
camping Is avallabla at Terry Andre Slate
Parll. There wi ll a lso be a public auclion.
For a flyel' and olhe' Inform ation, wr ite PO
Box 695, Sheboygan WI 53061, or phone
{41 4/-457-3203

AUGUSTA NJ
JUL 16

The Sussex County Amaleur Radio
Club will hold ne filth annual hamfeSI,
SCARC '83. on Saturday. July 16, 1983. al
Ihe Sussex Coun ty Farm and Horse Show
grounds, Plains Road, oU US Highway
206. Augusta NJ. just north of Newton,
General ragist'allon is $2.00. There will be
acres of tree pa rking and outdoo, nee
mareet space. Pre-registration for sellers
is $4.00 ($5,00 at the gate), There will be a
huge building for Indoor seners and pre
registration is $5.00 ($6.00 at the gate)
Talk·in on 147.90/.30 and 146.52. For more
information or registration , write lloyd
BuchhollZ WA2LHX. 10 Black Oak Drive.
RO 1, Vernon NJ 07462.

MAN CHEST ER NH
JUL 16

The New Hampshire FM Associallon
will hold an eleclronics I lea market on
Saturday, July 16, 1983, beginning at 9:00
am, al the Manchester Municipal Airport.
General admission is $1.00 per pe rson
Iselle,s. $5,00). Selle's should laiigale or
bring their own tab le. Commercial dis·
plays are welcome. Refreshments will be
availab le. Talk-in On 146.52 FM, For pre
regist ration, wr ile NHFMA. Inc., 30 Mead·
owglen Orl.a, ManChester NH 03103, For
fu'lher in formation , contact Dick oee
gosters W1KGZ al l603)-668-8860 or Doug
Aiken K1WPM, 30 Meadowglen Drive.
Manchesl er NH 03103, et (603)-622-0831 .

EUGENE OR
JUL 16-17

The 8th annual Lane County Ham Fair
will be he ld on July 16-17, 1983, at the

I need tne schematic and circuit dala for
the Comdel speech processor.

J. T. Maloney W28E
152 Hawklnl Rd,

Ctlntel'Hch NY 11720

Could someone pro. ide me wilh QSL in·
formation for 9J2DS and TYA1\?

Rick Todd N8CWXlDU2
PSC 112 Box 12956

APO San Francisco CA 96311
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Oregon National Gua rd Armory. 2515Ciln·
l ennial, Eugene OR. Regislratlon Is S4.00
and swap tabl es are $5.00 each l2 maxi·
mum). oece will open et 8:00 am both
Satu'day end Sunday and there will be a
potluck suppe' al 6:00 pm on Saturday,
Features w ill include a a-meter bunny
hunl, compuler demos, technical semi.
nars, swap lables. bingo, a Kiddie Korner,
and women's acttvrnes. An an-cev snack
bar and free parking lor RVs (no hookups)
will be availab le. Ta lk·ln on .521.52.
146.281,88. and 147,861.2e. For lickelS 0 '

swap tab les, send a check payable 10
Lane Counly Ham Fair to Tom lemby
W87WPU, Treasu,er. 3227 Crocker Road,
Eugene OR 97404. or phone (503}--689
1761.

PALMYRA Il
JUl16·1 7

T~e Quad·Co, Amete ur Rad io Club will
sponsor I~e 26t~ annua l Hamfest of tbe
Breaklast Club on July 16-17. 1983. at
Terry Park, 314 mileeas! of Palmyra IL Pre·
registration unlil July 7.1983. is $1.50 (at
tbe gate $2.00), Camping facili ties will be
open from Friday afternoon until Monday
morning, There will be games. con lesls,
goillng, f ishing, gea' swapping. and on
Saturday nig~t. dancing and movies.
Bring your own basket lunch; sandwiches
and son drinks will be available on the
grounds, Talk·ln on 3973 kHz from noon
Saturday untill l:00 am Sunday. Fo' more
informalion. writ e Hemlest. clo Quad-Co.
ARC, 602·0 East Walnul. Chatham IL
62629.

LAPORTE IN
JUL 17

T~e combined La Port e· M i c ~ igan City
Amateu' Radio ClubS will ~old t~eir Sum
mer Hamlest on Sunday, July 17, 1983, f,om
8:00 em 10 2:00 pm, at Ihe t.ascne County
Fairgrounds, Slale Road 2. west of LaPorle
IN. The donation is $3.00 attne gate. Good
food, cold drin~s, and paved outdoor park.
ing will be a.ailab le, For reservations lor in
door taores 14~lfool) , write PO Box 30,
teoorte IN 46350.

EDGEWATER PARK NJ
JUL 17

T~e 5th annual West Jersey Radio
Amateurs Ham fest will be he ld on Sun.
day , July 17, 1983, 9:00 am to 3:00 pm, rain
0' entr-e. at the Super 130 Drive-In Thealre.
Roule 130, Edgewaler Park NJ (2 miles
SOUI~ of Burlington , 8 miles norlh of
Palmyral. Regisl'ai ion is S3.00 and lall
gating is $3.00 lsellers must b,ing Ihei,
own lableS). Early setup for vendors on ly
is at 7:00 am, Talk·in on 147.751,15,
144.871.47, and 146.52, For further infor.
mation Or 10 order uckete. send an SASE

I am looking for the schematic for an SSE
rccce-ccre 40.

lisle T. Hines K20lA
"Ellwood A....

Cortland NY 13045

I need a source for a 1N23S diode used in
a General Radio SIOlled line 674.

Rudoll E. SI~ KA60BL
30725 Tenne.....

ROle. me Ml 48066

10 Mary Lou Shontz N2CLX, 107 Spruce
Lane, Roule 16, Moun! Holly NJ 08060, or
pho ne (609)·267·3063.

CANTON OH
JUL 17

The Tusco ARC (W8ZX) and tll& Canton
ARC (W8AL) will presentlhe 91h annual Ha ll
of Fame Haml est on Sunday, July 17, 1983,
at the Nlm lshlllen Grange. 6461 EaSlon
Street Louisvil le OH. Tickets are $2.50 In
edvance. $3.00 at the gal e, end child,en
under 16 wil l be admilled free. Flea·market
parking Is $2,00 and lables are available on
a reserved basil et $3.50 each. A check
must accompany reservations, There will
be forums. deelers, a flea markel. teed.
and XYL activities, Tatk-In on 146,52 and
147.721.1 2. For reservences or more infor·
mation, conlact Butch Lebold WASSHP,
10877 Hazel. lew Avenue, Alliance OH, or
phone (216)-a2HI794.

BOWLING GREEN OH
JUL 17

The 191h annual Wood County Ham.A
Flama will be held on Sunday, July 17, 1983,
beginning at 6:00 em, at the Wood Counly
FairgroundS, Bowling Grean OH. Admis
sion and perk ing are free. Trunk sales and
food will be available , Advance lable rent
als are $5.00 and are l or dea lers only . Sat·
urday will be available for selups untn 6:00
pm, Tal k-in on .52. For more in formal lon
Or dealer ren tals, send an SASE 10 Wood
County ARC, cloCraig Henderson, Box 366,
Luckey OH 43443.

POUGHKEEPSIE NY
JUL 23

The "I t. Beacon Amateu' Radio Club wil l
hold ilS annua l ARRL ~amfest on July 23.
1983, from 8:00am to 3:00pm, at the Arl lng ·
ton Senior High School , Poug~keepsie/La
grange, Dulchess County NY. Admission is
S2.00 lXYL and your children will be admil
led f,ee), l ailgating scece is $3.00 lincludes
one free admission), and a table space Is
$4.00 (Includes one free lable and acmrs
sion), Hot toed , be.erages, and free parking
will be avaIlable. There wii l be an acctton
beginn ing at 2:00 pm . Talk-in on 146,37/.97
and 146.52. For additionai information,
wr ite Art Holmes WA2TIF. 2 Straub Qri.e,
Pleasant Valley NY 12569. (914)-635·2614, or
Walt Sutkowski K20PL W. Reooubt Roa",
Fishki ll NY 12524, (914f-897·5158.

GLENWOOD SPRINGS CO
JUL23

The Ski Country Amateur RadioClub will
hold Its second annual swapfesl on July 23.
1983, at Colorado Mountain College, 1402
Sla ke Avenue, Glenwood Sp,lngs CO.
There Is no admission c~arge, Tables are
$5.00 eecn. Talk. in ,07/.67. For further in for·
mation, contact Frank WA"'SBI. Box 280, EI
Jebel CO 61628.

WELLINGTON OH
JUL 23

The Norlhern Oh io Amateur Rad io
Society will hold NOARSFEST on Satur·
day. July 23,1983, from 8:00 amt05:00 pm,
at t~e Lorain Coun ty Fairgrounds. Roule
18, 112 mile weSI of Roul e 58, Welling ton
OH. Donallons are S2.5O in advance and
S3,5O at tne gale. Children under 12will be
admitted free. Park ing for tne Ilea market
is $1,00 pe' Car space, Flea·markel setup
is f,om 6:00 am to 8:00 am. Plen ty of hee
parking will be aveuacie in a large gene'a l
parking area. Indoor exhlbil spaces with
an e-rect table are $8.00 each. Send cheCk
for advance registration to Don Winner
WD8RZG, 8927 Torrance Avenue. Brook·

Iyn OH 44144, or phone (216j-74!}.6594,
There will be ref res~ments and 807s w ill
be furnished by NOARS, Campe's may
park overnighl Friday at no c~arge but no
hookups will be available. Talk·in on
146.521.52 (K6KRG) and 14455/145.15. For
admission lickels, write NOARSFEST. PO
Box 354. Lorain OH 44052.

SEAn LEWA
JUL 2&-31

The Weslern Washlnglon OX Club
(W7FR) will host tne 31s1 annual North·
wesl OX cco-eouoo on Friday, Saturday.
and Sunday, July 29-31 . 1983, at the Dou
ble Tree Plaza Hotel, located near the
Soulh Cente, Shopping Mall and t~e

SeatUe-Tacoma Airport. There will be a
Salurday nig~t banquet and a Sunday
morning breakfasl , as well as speake,s ,
sl ides. sympos ia, and awards. Talk·ln on
146.40/147.00 (W7FR), For registration,
conlact Ruth Bennell WA7RVA, 6729
Beach Drive SW, seeme WA 98116. or
p~one (206)·932·1335. For l urther lntcrma
lion. con tact WA7RVA Or Roy Foote
N7AIF. Chairman, 3029 48th Avenue SW.
Seattle WA 98116, or phone (206)·935
8041.

OKLAHOMA CITY OK
JUl 29_31

The ceetrer Oklahoma Radio Amateurs
will hold t~e ARRL Slate Convention at
Ham Hol iday'83 on July 29-31, 1983, atme
Myriad Convenlion Cenler , Oklahoma City
OK. Pre-regislration is $6.00 (S7 .00 at the
door), Children age 12 and un"er wi ll be ad·
milled free with a parent . Every pre·regis
tranl may buy one flea·markel lable fOI
$1.00. In addit ion 10 the noncommercial
Ilea ma'ket, t~e'e wil l be displays, rorume.
programs, special group meelings. and a
buHet and dance on Satu rday night. Amp le
parking wil l be a.allable and hotel acccm
mceeucns with special Ham Holiday retes
are nearby. For further information 0' pre
,egistralion forms, wr ite CORA, PO Box
14268. Oklahoma cev OK 73113.

CUM BERLAND ME
JUL 30

The Slackstrap Aepealer Assocletlon
will hold the second annual Grealer "l aw
England Hamfest on Salurday, July 30,
1983, from 8:00 am 10 5:00 pm, at Cumber·
land Feirgrounds, Cumber land ME. Tick
ets are Sl .00 in advance and S2.00 at Ihe
ga te. T~ere will be 10rum s, exhibits,
meellngs. speakers. oeerers. and a giant
nee market. Food and free camping will
be avenabre. Tal k-in on 147,69/.09, \46.52,
3.940, and 146.131.73. For more in forma·
tion, call Ed W illiams KA1FZD at (207)
84S.35Oll,

ISHPEMIN G MI
JUL 30

The Hiawatha Ameteur RadiO Associa·
tion of Marquelle Counly, in celebration of
it s 50Ih anniversary, will sponsor I~e 351h
annual Upper Peninsula Hamlesl on July
30. 1983. f'om 9:00 am to 5:00 pm, at the
Michigan Nalional Guard Armory In tsh·
peming, Regist'ation Is $1.00 and lables
will be available for $3.00 each. Features
will include a compulel' cemoostrencn and
nel meetings . Talk-in on 146.16/,76. For
more Informalion. contact George Lehtinen
W8IOC, 100 N. Daisy, R2. Ishpeming "I I
49849. or phone (906)-485·5038.

ASHEVILLE NC
JUL 30·31

T~e Western Carolina Amateur Radio
Sociely will sponsor t~e WCARS Hamfesl
and Com puler Fair o f t983 on July 30-31 ,



1983. beglnnl"ll at 9:00 a m. at tha Bun
<:ombeCOunty FIremen ', Tra in ing Cenler.
A""'vll~ NC. F..t ure , wUl IlI(:l OOe an
ARRL booth and Mmlnar by Bob Grove
WA..PYQ, M<:E lroy Memoria l ON compe
tition . a Ilea ma.,..t, bingo, RV park ing
anc:l tree umplng (no hoo!<upl). a nd com
puler ha r(lwl re .nd to Nwa ... Talk"'n on
-31/.91, .61/.78. a.ncl.52llmplex. For licke t
inlorm;ot iOn, writa G.rI.nd l.;tnc;e NCliN,
ll50f S&ndl'l ill Road . AtI'IeYllle NC 28806.

OUV£A IC CAH
J UL.'1

TlIot 0I<an.0an Int.....Uonal Hamfest
will be I'leId on July 30-31. 1963. a t 01'
cent...nlal Pt.rt<, 01'- Be. Rog+strltiOn
will be at~ am (POT) on saturday. July
3OIh.nd the Ioell\1tla l wlll be from 1:00 pm
on Sf.turd.y through 2;30 pm on Sund.y,
YLI mly bring e r. NI. hobblal. In<! Ilea·
mlrl«ot Itamllor ..Ia or dllplly. There w il l
be I potluck lunel'leon on Sul'lday. a l well
as antana lnment and bunny huntl. Ta lk·ln
on Iha .JofI.9of rapaltar or .71l1. 76. For lunl'lef
Inlo rm. lIon lno adv.nea laservatlonl).
write JOhn Juu~An<le...n VE70TX. 8802
u.k",,1evr Drive. Vernon Be V1 B lW3 or
Loll Harvey VE10KL, se.- HNttler Road.
Penlk:lon Be V2A lW6.

AL.EX.AN OAIA LA
JUL.31

TlIot Canlrll Loul...... Armlleur Ro>dio
Club will hold • ,.....,'eat on S&tun3ay and
Sul'ldly. J uly 30-:)1. 1983. at l he Bolton
A__ Community Cenler, Alexandria LA

Sw8ll tablal will be availatlla.

lIELVlOEAE IL
JUL 31

The fleIvidara Amllaul A. d io AsSO(;i..
lion will hold ItI annual h. mlest on J uly
31. 19&3. at Ihe Boona Counly Fair.
groundl. Ro ula 16. Ba lvioera IL Admis·
slon Is 52.00 In advance and $2.50 a t the
door. Table, m.y M .ele",ed lor 52.00 .
Th....e will be plenty 01 lree Ilaa·marl<et

s paeas . nd . II II ra lnl , there will be Insloe
IP loeau. lI.bla. Theora will be camping on
Salurday night. Talk·ln on 1<46.52. For
mora Inlonnlllon, eonteet Bob Ande.ton
K9OCG. 9 10 Locust S lreel, BelvlOe.e IL
61008.

CEHTflEVtLLE MI
JUL :t1

Tha Amalaur Rad io Public Sa"'k:a
AMOClatiOn of Saint Joseph County MIwill
hold It. 5th annual , wap anc:l shop on Sun
oay, July 31, 1983. I t the saint Jo$epIl

County Fairgrounds, C&nt ......111II "I I. 000rt
will open at &00 am. Tlekats a re $2.00 In ad
vanc;e and 13.00 al tha gata. Indoor tables
are 13.00; Inlnk sales a.. Iree. Camping will
be a.all.bla on saturd..y night only lor
$$.00. T"k~n on .5.2. For mora InlormaliOn.
contact W.rren Ha,dar N8EOX. I..a20
B,o.dw. y Ro'd. Three Rive rs lol l "9093.

JACKSON WY
AUQ &- 1

Tha 11l83 ARRL Rocky Mountain DMs ioo
COnvantlo n. In eonju n<:llon with tha 51.t
WIMU H.mtas\, will be held 00 August 5-1.
1963. a l the VllQ lnl.n Mola l, J ackSOll YN.
T.lk·ln 00 lof6..221.82 a nd.3923 kHz. For ...
..... tlOnl. ull lhe Virginian" (307}733
2192. For mora IntonnatiOn, phone R. L
""-fa" Siull WB1AIolP . 1 (307}382-9032 01"

Dave G,aootY HYCOA at (301)-.875-532".

MOBERLY MO
AUG 1

TlIot NEMO ARC0 1 Kirlr.SYi l1e 1.10 and lhe
Trl--County ARCof Moberly 1.10 will hokl lhe
5m annual Nort h Iol,ssourl HamleSl onSun
doIy,August 1, 19113, al !he Moberty Iolunicipal
Aud llorium, lolobet1y 1.10 . Tha i1ud ilorium
has 12.000 Iquara teet 01 ai,-(:()ndi tiOnad
11*0& lor !he Inside I\e.a market and lhere will
be. Ilmiled number 01tables i1v",labie I'ee.
TIC kets .re $ I.SO in .dv..nce or 52.50 a t the
door.~will open !or the Ilea marka t and
d,strlbulors beginning at 8:00 am and lor the

hamlast.I,om9:OO am unfll3 :OO pm . Thefa
will ba lorufTlll. fi lms. saroawk:t--., and drW<s,
as wel l .. donuls a nd ccttee lor Iha earty
tJlnjs, T&I<..... oo 1"1.6&".09. For moralnrom..
lion .ndIor IIcke ts. con tac:1 Sam Fla<:he,
KA(U LO. PO Box 341. Moberly MO 65210.

ANGOLA IN
AUG 7

TlIot St....ben County Radio Amat_. will
hoIdlhai, 25th annual FM PIeme .nd H....
tesl on Sunday. Aug"" 1, 1983, II Crooked
u.~a, Angol. IN. Admission Ie S2.SO. F_
lur.. wlll ln<:lude picnic·Slyle BBO chick....
Intlde lalllaI lor e xhiDilor$ and vendorS, a
lerga eleclronlcs lIea m..rlr.e1, and ovemlgl'l l
camping llee charged by county park). Ta lk·
In on 1<46.52 anc:l l " 1.811.21.

AUSTIN TX
AUG 12-1of

The Austin AmateUf Radio Club and Ihe
Austin Rspaa tar Organlz ltion will epen
so , Auslln Summerlest '63 o n August
12.1... 1983. al tha Austin MarrlOfl Hotel .
tn terlla te 35 . 1 Hiahway 290. AdmlSl lo n
I' $5.00 In advance and $$.00 s t tna dOO,.
Sw.pl., t t.bles a,e ava il.b le on • tlrst·
coma, llrst·served baS iS, but 88eh seller
may .1110 rase",e one lable In ' dv.nce lor
$1.00. Summarlest '63 will combine lhe
Texas VHF,FM Society eon....nflon wlfh
lorum• •~llngs. an indoor s w.ples t.
dealer ax"illtls• • nd many OUlside acllv~

lie. tor Iha f. mily II Auslln'sannual Aqua
Faal ivaL Talk-inon 1<46.341_9<1. Fo< mora In
lormatlon, writa A" S!in Summarlesl '83.
PO Box 13of13. Ausl in TX 18111.

DUNKI RK NY
AUG 13

The Laka ErIe Inlernational Hamfest As
IKlClllion willhold its lillh annual u.ka ErIe
Intarnational Hamlest on Sal urday. August
13. 1963. beginning at 8:00 am, a t the cnau·
la"qua County Fa l' g,o unds . Dunkirlr. NY.
Admis s ion i. $2.SO In allvance and S3.oo at
tha gate. Each flea-ma rl<el space I. $1.00

ptus admission. The ra will ba Indoor dallier
a xhlbilS as well as a larga Ilea market. Talk·
In on 1'*1l.251.85 and 1<46.52. For mora Inlor·
mation. w, lla Lake ErIe International Kern
fest. PO Box of.55. Dunklrlc NY 1.tO'*1l-

POMONACA
AUG 13

The Trt--County Amaleu, Radio .A.ssocia-
lion will sponsor the TCAR"- 1311'1 AnnUilI
H..mla.1 a nd Picnic on Satu,day. Aug...1
13.1963. from 8:00 am to 2:00 pm,,, the
Los Angelas Counly FairgrOUndS In P0
mona CA. Tablas will be availabla tor
ham/computa, exhlb ils and dl.plays .
There will be s andwlches and ION d,inks
.v.ilable. For mo.e Inlorma tlon, eon t.el
Tony S kvarek W6ELZ, 11)U W. Missio n
Itl .. . Pomona CA 91766.

BURLINGTON VT

AUG 13.. '"

rne Burlinglon Amataur Radlo Club will
hold its a nnuallntarnatlonal Hamla sl and
Flaa Markat on Aug ust 13- 1". 1983 , a t tha
Old Lan te rn Campg rounds . Cha rlotta VT.
For both days, tic kets ara S" .OO. outdoor
Ilaa·milfkat spacas ..,a 52.00. and Indoor
sjl<lces a ra S5.oo. Food a nd drin k will be
. vailabla . Talk·in on .341.9of..01/.61. and
.52 simplex. Fo< lurther Inform.flon. <:01'1-
teet Frank WICTM. Burlington Amaleur
Rad io ClUb. PO Box 312. BUrlington VT

""".
WILLOW SPAIHGS IL

AUG 1"
TlIot Hamleslers Radio ClUb. lne~ will

hold lhair ..9th a"".....1 haml..1 and piocnic

00 Sunday. AugUSI 1... 1963, .t san" Fa
ParIr.. 91 Sl and Woll Road.WIllow SprIngt lL
(aoulhwesl o f CtliUgo). Tickett ar. S2.00In
IKlvllfl(;ll and 13.00a t the gata. Fealu,ad will
be Ille tlmouS swappert' row. There will be
exhibits lor OMs and XVLs. For ..,....nce
ticke ts. send a check or money order and
an SASE 10 H..mteetere. PO Box "2192.
C/llcago Il 60642.

FCC
1. In 1 97.1. paralll'aph (.11. reviled to

....d .. follow.:

..

•

aooo .. _

••

-

•

•

3. AI.o In 1ll1.61. In the table In
paragraph (.), ths row bestnnln, with
HU zoo..U 350 (\<fu)" Is revi...d by
begilUlini!he- row with ''1 U5C)-10f350
[Utsr 10 th.t th. e lltlte row Nlda ..

follow"

•

' 11.1 'r1v1lla.. ol~Ot";ln...
(al AmatelLf Extra end Adv&llced

Cl.... AU .uthorlud alD.telLf prtvtl....
lncJudina ucJualve frequency operallna
tuthortty In aC(;Ordance with the
rouowtna table:

1 11.1t IA",a' ~I n
:L In 197.61, In the l.bl.1n para.....ph

la l. the row bO"gilUlini with ''1~1GOO
(kHz)"' I. revi",d by beginning the row
wllh ''14000-1U50 (kHz]".o thet the
entire row reads .. follow.:

.=
~--._-...._'..'..._
._~._-

Aher • Ihr_ year bailie. I"" 2O-meter
~ eXjl<lnsion wanl inlO ellect on
M.y 22. The new lrequency allocation g . ...
General -cl.ss operators use 01 the I,equen
c les bal_n 1".225 MHz and 1"215 101Hz
Adva no::ad-cl. ss licensees ha...., pIlone prlvl.
leges batween 1".171) and 1".225 MHz, a nd
Extra-cla51 ticket holders are allowed to
oPllf&te phone lrom 1" .'50 to 1".171) MHz.
Tha Commiss ion's amendments 10 Part 97.
as p~ bllslled In the Federal RelJlste-r. a ra
s hown below.

lJl In Sec tion 97 .50 , paragraph. [ ~I

Bnd (bl would be rni...d 10 .....d u
fo llowo:

t ".$' LlC<Onaelar",.
['1 i\ ,.,aleut op",etor !J<:..n ta

nom...II) va lid lot a period of I ~·..e ....
Irom thf' d. le of i......n u 01. , "' .
modi fi ed or fene",.d liameL

(b l Am ate.., .talio" bee ...
norma ll) valid lor. period ttl I ) .......
lrono U.. dare- 01 ioo."...u 01. a _ .
modified 01" ren.wed ba-n..... All
. mal...... n.bon IiCO"" ..... ~rJlnattl
........ '".IIK WIll e"J'll'f' 011 the .......
da r• •• !be~'s a.... te ... operator
been...

PART .7...(AMENDEDJ

Pt.rt97 of tha Commlaalon', Rul.. and
Rqulatlo.... . 7 aR Put 97. UI am..nded
..followl:

20M PHONE EXPANSION

[b Ill. ]icl'nae II ..lIo..·ed to e~ pi'e.

~pphClllon lor ... ne wal m.. y be made
duri n, • pe riod 01 , race of Iwo )·... rl
an... Ihe exp lra ll,," da te. Durin, thil
two year perIod of ,rice. an expired
lken.e II not valid. A license renewal
du rIng the ,r..ce period wHl be dRIed
current ly and will not be backdRled to
'Ill' dal " rA ex pira tio n. An ar phcaHon
for an indlvidll al., ..1ion licenae Ihan b..
lubmiU...-l on f CC f orm 610. An
.pplic. tlo n for ..n .ma leur clu b or
milil " ·y recreal ion xt. tio n li...nse xhall
be IUbOl,lled 0fI fCC fonn 6 lO-a. In
eVety eue !be applOcarion .hall be
ae~mp..n ;ed hy the- .pplica,,". e~pl",d
IICIt'n..- o r a phooloc:op, lbero'-

durin,. period o f grace of two yean
• Ittr the • .,....11001 dale_Dorin, Ihi.
Iwo year period of , race. an ex p;M
l;ceRM II 001 v.lid . A hun......newed
d ur;", th.. ".ac. pe.iod will be da led
cum ntly and wiil nol be baddalO'd to
Ih. date of Ila .." p ita hon. Apphce""'"
fo . ... ..w. 1 thaU be I"bmi llf'd on FCC
f orm 610 and .han be- aceo..,...nied by
lhe .pplicanl'. expire<lliun....

IZ ) In ~fion !l7 of1 . par.gra ph lb l
wo uld be rev lH<l lo .... d II fo llowl ;

1 , 7.U _. _ lor of_t_lOI..tlon_.
•

1()·YEAR LICENSES
Hoping 10 save bolh lima a nd money.

the FCC has pro~oUd llIal lhe lengl h 01

arml leur llce'nM. be axt~ 10 10 year$.
wil h • 2·Y""g,_ parlod lor r_wlng ex
Pired liean.... In II. commanls, 1M C0m
miss ion noled IIIaI licanse ,anew. ls .
whk:h war a up 10 36.000 In 1982. woukl be
reduced 10 aboul 12,000 PIIr)'i:t&r. In "'CkI i·
lion. 1M number ollicen... whieh a re a~

lowed to I. pse lnadvertenlly would de
c,e.se. according 10 the FCC.

Ha,a I. the Commlsslon 'S pro posed
Part 91 amendman t. as II appalfad In Iha
Fedfllal Ref/ISler:

PART,1-fAM£NO£D]

Appendix

II i. prop l ed to a mend Pari 97 or the
Commlu io n Rut.-.. 47 CFR P. rt 97. aa
[,,!lowo:

I . In 1 9';'.13. p.r.,r~ p!lld l ..ou.ld be
..,viled to ru d .. fo llow o:

•

1 ' 7. / ' ",--'__ of
_alor-"• .

[d l l£a licen if, .UO...... to up;.....
..ppllcation fOl al Dlay be mad.
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BEST MAG

MODEM MAGIC

A DREAM COME TRUE

1'--__1
You're al....ys IlIIe<"led in new leenn~

ea.l ido!as. so '.en!!', one you ean thinll
about. Hooo about using OU' Siandard com
pule< tr\Odem$ owet tile aor a.-1 Slandan:tiz·
ing on lhe$e sh,h lreqUtIIICII!S too- com
I)tJler-t()-COI\"Ipule< communicalions?

A modem lor lhe V1C 20 ts a boul $100.
whiie commerc ia l Rm modems sla rt al
$150. The pflOne-line(BeII 1031 modems use
IreQuenc ies ot 101011210 ancl20251222'S Hz.
We cpuld s ta nda,dize o n tne ower lwo fre
Quenc ies , since lhey' re easily pa ssed by

receiver'S a nd It~nsmiller" and lfWI 2O().Hz
Shih Is ...ilhin Ihe FCC limlls .

The only cli 'hcullY i, thaI ...eu t>a..., 10
,hlh the modemS lrom llIe ORIGI NATE DO'
&ilion dunng Ir.......,110 llIe ANSWER post.
lion d urtng I_.e, A relay ooukl do tl'''s.
iIIIICl it see<ns to be .......11 price 10 pay 10
get one modem 10 _ double duty.

Anyone interesled in giYing it a tty?

JoNthan A. r_ KMOVK

B'acIlabur9 VA

On Ma rc h 30, 1963, Iwl lked inlO the FCC
tield cmce a t Syracuse, New York, with a
Technician~lass license, ....al ked OUI wilh
a General~la ss Interim permit. That pa,mil
is a dream come In;e a nd it ha s been a
21·yea' wall.

The reasons wily I passed lhe ccoe test
_e tM I .,tudied tile code eachday a"" I
used your "Back BtNl<er" (Cml31 code
lape. Aher two preriou' la ilures of lhe code
test, I decided to use you. ,_ . So. IhanIl.
you~ much 101' lhe netp. Please Ileep UP
llle good wort< a t 13.

(Re no.cOde Iic~ng: I'm dead agalnsl

"'

RunT_ KUlOW
Areadia FL

Your ed,lorl31and techn~1conslructoon
male,., al is llIe beSl I just 'ene...ed tor lWO

more yeafS'

Rigllt Olllll~. 8<JIl, /f you and IMve 10 W i·
/or, fMIl wil y slrouldll'l e verjOne?Aoo l/lin~

o( file mOllfly /'I/ /ose i l l l'ley pass a no-code
/icell se end my code lapes s,op seilinp,
Tlla f 1:J.per lape I. I lOu'}ll one... / made
(Ilel a lmos l impoSSible so fllal you'd Il il ve
cle-arsailinrJ 0IlCtI rou mlls,e-ed if.- Wayne.

' I

Ben A1. t»stro WA2!'XR
Franllfo<1 NY

alloc a ted '0 ' unillended operation o f
tlNcons on len mele<1 llete In lhe US, $0
some priol hs\ening ill"" coord'""tion i,
I»ghty 'ecommended be'ore pulling on •
beacon. Thl' 11$0 hold. tor Ollie< bands.

11m wil.onQ 10 acl asa cteanngr.ousot tor
US t>eacons, keeptng I lIte on acliY;"e• ..cl
otr>et intorrnahon. II anyone " p1annonQ to
put a tleaCOn on len. or Il nows o f ""yollI..
beacons acl've or planned. I ...ould appree~

ale llean"O a bout U.em. Please drotl me a
lIne, Than k, _y much.

W. Kaith Hibbert KA1YE
25 HlIIcte, l ROld
NI.nlic CT 06351

Hey! Do il e nd wrif••n a"'cle
'
And you pe0

ple in Nashua NH, rou w,ile or>e, 100'
Wllyne.

1__-----1

I

Cha rles E. Martin AB4'\"
80. 3310

Bowling G_ KY 42101

BEACON UPDATE

GUEST SPEAKER

1

Reception of the KA1YE a nd WAl lOS
beacons ha s been ,epo"ed in Great Brita in
in Ptael,ce ' ","" ",,'e s$ mag azine. In the Ma y,
1983, issue the re is • lis ting o f 19 beacons
world wide ""Ih aorapll displ ay,ng datHof
'~tion in the UK. The beacon. are lram
a ll cont,nents. ...,th VEZT EN be'ng IlIeonly
ot!let North ArnetlCilln beacon lisled.

A 1'5""'0 01act_ beacon' IS beong m.....
laoned byW,tli HE\9AV E. I ro.a.....-.I hom 1M'
inlonnallQA on my beacon, and I'IfI WOUld
apprtICllle " 'om'IIllOI'I f<om Oll\et ,"",vld...
ais and gtOUps OJltI"ahng 1.......,ler tIN·
cons. The<e is • limlled amount 01 space

You ment~ned In Ihe December, 1962,
issue the woetul lack 01 good speake,s at
ha mles ts . I would like to otter my se rvices
to a ny Inle'eSlell ha mles t/rad io ctu b. I am
the Kentucky . ta le coordina to< 10< the Ra
dio Amatoo r Sele llite Co<pora lion (AMSAn.
a nd I ha""~ aclivtl in amaleu, satelille
communiCillhon lor love years. I MYlt • H I
of slidles....:t I hllve I SImple non-Iechnocal
progtam whiCh ...,11 expla in tt>e paSI, pte$'

eot. and lui....' o lemat""" space aetiY,ly, I
also serwed I aMI IS lectonical editor 01 13,
and 1can la lk*bout ......t it' s like 10 WOtk lor
the bestlT\illOlllne in lmat_ eeec. II your
clu b has a ny aspinng autnors. Iean tetl you
...Mt makes.n llfllcle worth buying.

1...,11 Itavel a nywhe' e !t'e'e is a hillmlesl
0.- clu b~llng. The only lee lhal I,equi.e
is my ttavel e .penses. I ha.e acC88S to •
pri_ate pla ne 10 I can go anywhere In the
eastern USA.

Hete is iIIn uPdale on len......I'" beacons
lot tfWI .eade<s 01 73. The K" IYEIB t>eaocltI

in soulmoaSlem Connl!<:Iicut "a. been

joined by iIIl ...." t_ o thers In llIe US. They
are :WAI1000S ,n tl'>e Boslon area on 28.208
104Hz. and W3VorS in Laure l, Maryland , on
28.~ MH Z, I haven't hea'dlhe lOB beacon
he",. bu t W3VDIB c ar'! be hea.d on baC~·

scall,"r ,

1 1

{715l'8J4·1738, or liIIny Millman N9AUG.
Bo. 158, At, 5. Eau Claire WI SoC101.
{715j-874-M13.

Vietnam Vete<ans at Amenca 1$ I I'IOlI'

proltl COMlWlt Vl!1e<ans Otoa,nlUloon cert~

lied by 11'1II ConQren of lhe United Stalet.

Mike Kdy
~u CIaiq W I

I

. . . at last . . .
your shack organized!

A beaut iful piece oflumiture _ your XYL wut lcve It!

$184.50 5-F RADIO DESK
Deluxe- Ready to Assemble
Designed wllh a ngled rea' Shell 10 ' yo ur
vie wing comlort and ease 01 operation.

FINISHES : Walnul o r Tea k Slain. sq
F_Spoooa: 3... WidII by 30~~

_ ,,,ona l lnt.,.....lIon on Req.....t .

C/'Ie(; k., Monrt 0",,",., BanIlA_~rd

FOR VIETNAM VETS

We ",,11 be publi""'ng I ........""'1.. Ind
pa",Clpal,ng ;n Ille FltSl AnnUli Conven
toon for tfWI Vets 01 tfWI Era, in Wa""nglon,
DC, on NoYemoet 1_ 10.. II you ate Inle<eSled
In pa"lC,patlng. contact M,ke Ke lly. 2101
Crese"'l A.....oe. Eau Cla"e Wt SoC101.

An open leite' to a lt v,"t,",ans 01 the US
mlillary during Ihe Vietnam era wIlD a re
now amateur rad io op....aIO' . :

We a re ltying to lorm a net 01 rad io
ope,alOtS tor each slate 10 participa le in
communIcatIon with each olhe r and with
the nonprof it organizatIon. V,elnam Veler
an, of Ametlca. Our oblOCU"" il to ,each all
tile veil ot thaI lIfa and bind 10000Iher lor
tile putpOSll ct btolllerllood. bonetlt'. ill""
d'seus_ ot llIe euecrs ct chem~1 ...ar·
ta,e on u.

eallng. namely CWo Under Ihil sYSlem. the
highesl clan IIc~ INOUI(I be IDle 10
use lhe best po$5i ble mean ' 01 commun~
caling. up 10 a nd includIng CW. ...hl!fl lhe
~...e r claM liCfffisees ...ould be 'estrlCled
10 the less elhc lMt methods. i.e ., vol~.

Wha t co uld be simpler or la"er? Pitople
...ho can'l maste r or M.e no inte resl in
maslering CW wouldn·t be $add led ...ith it
while those ...ho do enjoy il WOuld hI.e the
added sanllaction of M.ing the "beSI:' 10
some e _lenl.r~ lor them.

James D"non N7£CC,_ AI

I

and "'asIa , O>a'9" Accap1e(l
AlSO A•• ,l allla F.O.S Cul..r C'ty. (In Cali!. Add 8'110 sales Tn.!

Floor SpICe $1" W,debv311"!>Hp ._DEALER INOUI RI ES INVITED __

$199.50 s·rAmQtrut Rcuho /rrncrl
4384 KEY STONE AVEN UE· C ULVER CITY, CALIF, 90230 - PHONE (21 3) 831·4810

E.T. FEEDBACK

THE ELITE MODe

MULTI-BAND SLOPERS'
160. 80 . and 40 meters

QuUl andm" ox I)erto,mance 01 s lol)e" is we ll known , No... you Can en,
'io y 20, 3 band BIG· $ IGN AL , epo'" 1 Automatic bands""tch 'ng · Ve r ~
lOW SWR -Co.. fe ed ' 2k... po...er • COml)aCI · G round or t ower l e e d
• Hanq I,om an y s up porl 25 ft , h'gh 0 < hill he ' • Ea.y 10 insla ll • ve ry
10 ... I)<o l , le • Coml) le le ins tr uchons · lmme d ' iIIle sh ipmenl . Ch e ck o~

3 BAND SLOPER 160 . 80· & 40Me te" 60 It . long S 43 2lI Irt ppd
2 S AND SLOPER · 8 0 & 40Mele,, · 41 11 , long S 302i 1<1 w<l
3-BAND NO TRAP ptPOlE, 160 . 80,& 40M·11 31t.1ong S 66 00 I" pfld
2- BAND NO TRAP DIPOLE, 80.640M _ &411 . long S 49 00 1<1 ppd

FOR .lOON L INFO on lheM a.-1 Ollle< _ . ,.... ..... se nd SA S E

W 91NN ANTENNAS
BOX 393·5 MT. PROSPECT. IL 60056

$1_pMn Wim...... WBIGGT

Raymond NE

11'.e soIullOl'l to the Que8hOfl or code or

no code can be enswe<ed 10 the eeteree
loon oll!Vl'tl)'Ol'le. The proponents 01 code
allf!< It>e ability to "gel IhfOl>llh ....ith cw
when voice is unIntelligIble:' n"rrowe'
bandWIdth, erc ., as prool U"t CW is the

ult imate skill that everyone should hav.. as
thei r goa l. The thing I don"t understand is, il
CW is 1IO damnad good, why isn't it ,e
served 10< th e se lec t ll'Oup thaI cen ma s te,
it end that have the technica l expertise
necessary 10 pass the Ad."nceoj. and Exlra
clasa tests?

Instead 01.ese.....ing CW lor those who
Ire IT\O$I deserving 0\ ,tl tantasl;C bene

1'15. the CW p,oponetIts pteter 'est'icl,ng
tllQSe least deserving 01 'IS bene/,ts to U5
ing only CW

It just pla,n seems bKk...atds. Whal
needs to be done •• to restrlcl NQy;ces a .-1
Techs to voice un tlltlley've eamed tile ng'"
to use Ille far supe.ioI metnod 01commun~

LETTERS

My ""fe and 11>0111 enlOY"" 1tle article On

"How £.T. Rea l l ~ Called Home." When we
saw the movie and ElhOl1 and E,T. set th e
communicator up, I sa id. "rM! looks li ke
lIOmelh,ng a ham wo uld bu,ld."lookS l ike I

wu righI'

1__1

IL..- I
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SWITCH-8ELECTABLE TONES FOR THE KENWOOD 795O/7Q3O.·
The TU-79 tone unit tor the Kenwood 795O/7Q3O provides for the se
lection of 3 preprogrammed tones from the keyboard. With the fol
lowing modification, the third frequency may be programmed by set
ting a DIP switch rather than cutting or soldering diodes. First, oro
gram the tones for Fland F2 and verify that they work. Unsolder the
cathode leads of the diodes in row F3 and position them as shown in
the diagrams. Then mount a p iece of stiff insulating foam over the
d iodes in rows F1 and F2, securing it f irmly in p lace. Orient a 6- or
r-oosnton rocker-type DIP switch so that the pole numbers align
with the diode numbers 1 through 6 on the PC board. Solder a com
mon wire to all 0 1the leads on one side o f the switch as shown in Fig.
1. Solder diode leads 1 th ro ugh 6 to the corresponding switch p ins;
solder the com mon wire to the hole wh ich previous ly held the cath
ode wire from 06. Be careful when making the moatttoetton: on my
instruction sheet, diodes 0 1 through 06 were shown in reverse or
der, but the mark ings on the PC board were correct.-Clinl Williams
KBBSY, Portage MI.

rig from its power source, snap
on a s-v transistor battery or
connect it to a plug-in trenu onn:
er-e-Paul Va n Bo lhuis W4ZBD,
Bradenton FL.

EAS YCOAX CONN ECTIONS: Much time and effort can be sa ved when working with large-diameter coax
such as RG·8IU by using a small, inexpensive tubing cut ter to help with the stripping. These cut ters can
be obtained at most local hardware s to res and are lis ted as y.. to 'f.·inch copper tubing cutters. Use the
cutter to score the jacket o f the coax and then simply peel ot t the jacket. Th is eliminates the nicked and
damaged bra id that o ften accompanies co ax work. When the jacket has been removed and the bra id ex
posed, use 8 soldering gun or high-wattage iron to quick ly t in the braid in p lace. Now, use the tubing cut·
ter to cut through the rigid braid just as if it were tu bing. Cut deep enough to rem ove the braid but do not
damage the inner insulation. The inner insulation can also be cut with the tubing cut ter but I find it easier
just to use a knife at this poin t. The re sulting job is very neat, virtually guarantees no nick s, and makes it
very easy to attach a PL·259 connector since the braid is already t inned.- Craig Crichton K7UKW, The
Dalles OR.

CIRCUITS
Do you have a technique, modi fi cation. or eesv .to-aupttce te cir·

CUl t that your tellow readers might be interested in? If so, send us a
concise description ot It (under IWO pages. double-spaced) and m
c lude a clear dia gram or schema tic it needed.

In exc hange for these technical gems, 73 offers you the choice ot
a book from the Radio Book shop, to be sent upon publication. Sub·
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submis sions not selected tor
pu blica tion will be re turned it an SASE is enclosed.

........ STIe
T .. . I S ..

MEMOR Y BACKUP FOR THE
ICOM 25A: To reta in the memory
in the Icom 25A when the power
is disconnected, slip back the
cover of the power p lug and wire
a s-v battery connector to the
white (positive) and black (nega·
tive) leads. When removing th e

COOO " O" 'IO(
01 ' '"'T".(5

A.OIO SH .C _
110" 55 2
'VOC U TH AY
(~""".TOA

t H IS

AUTOMA TIC TAPE RECORDING: Don 't miss the action wh ile you 're away from the rig. Th is circuit turns
on a tape recorder whenever the receiver 's squelch is broken. After signal loss, the recorder will shut off
fo llowing a s light delay. -Gary Anderson KE7H, Nampa 10 .
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MICROPHONE HOLDER FOR
MOBILE RIGS: Keep your oper
ating area orga nized and neat
when you are using a mobile rig
as a base s tation. This holder
wilf keep your microphone with·
in easy reach yet out a t the way,•
and the parts for it can be found
in almost any junk box.-Thom·
as Hart AD1B, Westwood MA.
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CALENDAR

CONTESTS

ENTRIES-

SubmjSllOfl ot IogI and 10laled lICOfllS

must De poslmiUlled no Iale' 1I'Ian Augul1 1
and submitted to : Contest Ma nage< . ,015
ATV Magalin• • PO Bo. H. Lowd"" IA
52255-04-08. Logs will be r"turned ., will
any pholoS. e tc . Some log 11'1",,1. a nd OX
counlry liSlS a<e avai lable from WBtoCO.

FREQUENCIES.-

Advance4Ie.I" _38-t5. 7220. ,.230.
2130'0. 2ll68O. 50,150 ,

Genefl l-3990. T29O. 143-40. 214M).
2ll6llO. 50. t50.

AWARDS:

First·plac. Winnef receives a )oyea, sub
sc ription (worth 560) to ,01 5 ATV Megazm.
with fronl-cover plclure plus a go ld cer
lllicate , second· and lhlrdil iaee winne,s
rec"lve one-year S<lbSCriplions and QOld
C<!f1lhcates. All ent"es regardleSS ot score
.eceive gold C<!f1lticales suitable lor Iram·
lng , RestJlts ",,11 be on the Novembe<._
01A5 ArV lA."az....

RESULTS
VERMONT aso PARTY-1983

Sial. Call A.... rd ,,~. Nam. Countyl
Provlnc.

" WB5Fl YB ae Johnson, B

" AK1J 8 Eliason. C.
C, N6CPQ , Kil ch e ns , J,

" K4 0 0 B 90 Earp, R.

" N4FBY " Mach. T,
u, W9QWM • SChrock. H

'" ""'0 , O,udge.O
«s NlCl V rc Gregory . B,
U. W5WG es Owen. W

M' KAIHFN " Harris. 0 ,
M. K1B... ,. Bacon. A
MO WA3EOP ,. Pyne. W.
MO W30YL • F'eidmann. D.
MO WBClSET .. Hawl"y. P.
MS W5UCY • .. Croysdale. L.

'" Wl 0 C '" Littlefield. N.
(multl·opl

NN AF1T as Clement, O.

N' N2CJ J " langston. R

N' WA2"'SQ • Hausleben. P
.M ,",00 , Ridley. D.., WB2TKO • ... Harooeck i. M., N2BFG 20 Moseson. R

0 ' .,.."V eo Maltls. A.
OR WD6EAW 8 Hamliion. T.

" KA30SW , Riegel. K.

" WA3JXW , Ch"S1lan.O,

'0 KClZU ee Kle",slIlIII . G

' N K04 PP 8 Challrn. D.
rx W5PWG • eo ShOfl, D.
rx WA50 TK " B'ewer. J.

" N4QTU ,. Frankland. B

" KF4lY 8 Tread..."II. B
vr W' ...IM aaaec Taylor. G Washinglon
vr WAI KPJ 29t12 Vanat. J. lamoill.
vr Nt BRT 26T21 Woodworth . F. Wast""illOn
vr W20MC/l • ,.,,, Cryll ..1 ARC Windham

(m uth -op)
vt KIH KI ,..... OIIlorgll . R "'....
vr KK1U "" NlIYin. O. Washlnglon
vr W1POB no Read. S. Windsor
vr W...1GYS '20 Me" ic k. K Orange
w. KN1l aa Parll"r. C.
W, WB1EMA " Culve" A.
W, KC1Q E " Su therland, W,
CO lU5AMF • Anselmi, H.

l ege nd :

.. 1" in "allllCOlJnly
•• .. 2n<l in ".'11
• .. .. 3r<t in ,1.1.

• "lSi mulli-op (VT onlyJ

SCORiNG:

Each SSTV two-way contect is worth 5
poinll wilhln the ..me country, 10 POInts
tor OX0<11. 01counlry. ConlKl!)OnUl poInts
ar. available as 10110...-' : Mug sho l s - l
poonl. slow spe00-2 1J<)Ifl1S. Quad trarne
3 poonll. motion SST'l/_4 poiniS. hogh
I8lOlullon- 5 poInts. and colol SSTV
(RGB)-10 points. A band multjplief of 3
can De cl."ned lor conlaClS on 40 a nd 80
met"'s, 2 for cantleta on 6. 10. a nd t5
met"'s, Stations with ov.' 25 OX count""s
wo,ked add 25 po inll, o""r 50 OXcoun t,ies
add 50 points . over 100 counlries add 100
poin lS!

~ are encouraged in ..,her 12&16.5- or
25llI31·aecond lime bHetI,CoIof work must
c:o<>I..n a minimum 01. 2-color avenay 10
Q....hly wllh Sl~d AGB ha.... Iransmi$·
soons. Motion SSTV must have a mInimum
01 2 frames senl ",,11'1 automallC r_WI
SWllchlng circullry or man .... 11y Ope<atecl
s Wl lchlng by Ihe lee.lving Operalor and
64)( 64 "Quad"nf' s lorage 01nO less th a n
4 S8parale picl ures with ,epla ys.

INTERNATIONAL WORLDWIDE
OX SSTV CONTEST

Start s: 0000 GMT July 15
Ends: 2400 GMT July 17

This i'th. lhi'd an nua l Ox SSTVcontes t
sponsored by A5 Maga l ine. Il is a 48.flou'
SSTV video eootest us ing 80 lho urg h 10
met" rs with in lhe recomm"nded SSTV ca ll·
inglO(lOl'a h ng freQuenc.... li.led below. To
IHICO<lrao- .ilband contesl uuge and pr0

motion, .m. !)Onus poinl.... grlrlled on
the 10-. 1~, 41)., ~ lIO-mtl.. band Ieg

"lflf"'. Song" and mult~l1or slalionl
are •...eogniad with CfOISbInd con lactS
no( pennilfad. IndiYid~ contac's coun'
only on<;e pel" band "" 11'1 r_',li"" mu!ti
band conlacls M;C" plable.

Ba rring any unforeseen Ch.ng"s Irom
lasl year'. rUI " s, call.ig n••nd vid""
r"ports m usl be in "vld""" lorm, Mugl hotl
o f lhe s la lion operator. fami ly, 0 ' Iriends
can couot o nly once. Slower cloc k-ra te

Log, mUSI show data~ lime in GMT.
Slaloon workad. reports e _changed and
." specl l'" numancal order. mUlllpilers. a nd
poinlS. Use d ill"'''''1 sI'leell lor .ach band
worked, InclucHI a S-e?"rat. summary shoot
show ing nam",s) 01 oo""lorjsl, call Sig n.
and address. Eac h pa rticlp anl mu s t in
cl ude $2.00 US or IRC "Qulvalent wilh Iheir
logs, Enl rl. , muSI be postma rklld no later
Ihan Augus l 15 lo r SSB a nd Septe mbe. 15
lor CW a nd s l'lOuld be addr.ssed 10 : RCV.
PO 8<1_ 2285, Caracas 10 10-.... Venezuela.

ope<a lor. mu lli·ba nd class. Certilica les 10
all slations in lhe Ame ricas wo,~ing 15 YV
sta llons and 10 dillerent count, les, all Euro·
pean and African slat ions work ing 10 YV
sla tions and 10 dille ren t count"es. a nd a ll
"'s ia and Oceania slalion, \IWO<king 5 YV
slatlO<ls 8I>d 10 dill",ent coun'nell.

ENTRIES:

Y ~.n WOfIdwId. Contesl-SSB
I AU Aad lospolt Cha mpionship
AS ".gui". SSTV OXConl..,
Brolh... a nd Sis '... QSO P.rty
V.n.~u.lan Worldwld. Co nl' s l _ CW
Arms dilio Aun
CW Counly· Hun".... Co nl• • l
AAAl UH F ContUI
A5 "8I1'ui". UHF FSTV OX Conl••1
SAATa WOfldwlcle ATTY Conl.SI
Occupallon Cont. 1I
OARC Corona HI·...I.. ATTY Cont..,
COIbi*llcul 0111.. FesU... I \
AAA C"VHf OSO paay

Cra, Yalley Aad lo Soc""SWl Conl..l
W..hl~tonSlal, OSO P.rty
Oregon 0$0 Party
AAAl QSO P.rty- CW
All ll l QSO P.rty - Phon.
AAll l Simul. '.d Em.rg.ncy Tesl
MF Ilu nd. SW Activity W••k.nd
Cl..a Ac·Dc Conl••l
Alllll SwHpelak.._ CW
DAIlC Corona 10-... 1« RTTY Conl'Sl
AIlRl S*HPIlakes_Phone
...lllll1flO. ... IH.. Con'"'
","lll 10-".1" Conl..l

Ju12-3
J ul ' -10
J ul 15·11
Ju123_24
Jul3p-31
JUI30-Aug 1
Jul30-Aug 1
AUf 1-7
AUf 1'-21
AUll2O-21
AUll27-2I....

r "'::,j'~-~",,_~~~~~~~~~~:::=)-~ lG--ll
s.p l G--11
s.p 11-1'
Oct 1- 3
Oct I- ll
Oct '-10
Oc1 15-11
Oct 22·23
OCI22-23
Nov 5-1
.~ .

Nov 1'-20.., ....
Dec 1G--11

SCORING

Contact. bell""" stations o! d,II.'ent
co uetnes COunt l WO po ints . Contacta w,lh
eteno ns within one"s own country dO not
count but a.e .alld 8. mult,pl;e.s to, Heh
~nd_ Coun t one multiplier 'Of each Vene
zuelan and USA cal! a rea and Heh coonlly
(includIng OWIII worked on each blind Use
lhe ...RRl OXCC counlry list. Final 1lCOf. is
Ihe 10la l aso poinlS Ilm.s I". 10lal
multlplief poonlS.

AWARDS'

Fo r sIal ions outsiOe veeeeoela I...... WIll
be a plaque pr.senled 10 th" h igh" sl scor" ,
in eac h ciIlS. Meda ls go 10 th" hlghesl
score r In each conline nt a nd among th"
Bolivarian count' ies (BoHvia. Colum bia ,
Ecuador, Pa na ma . a nd Pe ru) in the singie·

EXCHANGE:

RS(T) plus • Ih....-dlllll aso nurnDer
starling ", ,, t> 001.

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

VENEZUELAN WORLDWIDE
CONTEST

SSB-Slarts: 0000 GMT Jul y 2
EncIs: 2400 GMT July 3

CW-Starts: 0000 GMT July 30
Ends 2400 GMT July 31

The Radio Club 01 Venezuela ,nvOln ell
amateurs 10 palicipale in the 2181 veer o f
the Venel llel. n Independence WQMdwide
Contest. Use al l bandS, BO tll/ouOIl 10
metere. Op",allng classes include' , 'nllie
operator, one band I!O< each bandl: single
operator. mul!i.tland: multklper.tor, mlllh 
~. one tren.n"llo<; ."d mulli<>peralor.
multi-b<Uld. multH,."s,mil1er.
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BROTHERS AND SISTERS
aso PARTY

The Centr... Oregoro RadIO Amateurs
(CORA) .'e~ tl'le cotIlest tM t w~l
run lrom 06tl0 PST SlIturdlly. July 23, ..,til
1200 PST StInday, Juty 2., Operlltions w,II
be !rom WN700 0 in Bro thers, Oregon, and
N1CSH In Sisters, Or"llO<l, Phone Irequeo·
c ies wlil be 10 kHz up Irom Ihe bottom per
tiori 01 Ihe Gene,al banda, CW will be I~

kHz up I,om Ihe bottom portion 01 I he
NO"Ice baonds. a SL via CORA. PO So. 123.

Bend OR 91109 Enclose II business-size
SASE for retLll'fl OSL Clltds..

CW COUNTY·HUNTER'S
CONTEST

Starts: 0000 GMT July 30
Ends: 0200 GMT August 1

Ths CW Counfy·Hunter'S Net IMi tes all
am.teurs to particlpala in this yaar's con
tast. All mcbue and portabla operallon In

"'" .cti.... counties is welcomed and an·
eour-oell. Sialions may be wQr!<ed once per
band and .n il me stilioon has Changed

counf-. Portable or mobile stalions CI\arIg

"'ll counl_ during me contest IniIY repellt

contacts lot a:so poinls..

THE ARC LITE
NEWSLETTER OF THE MONTH

To creale a good club n awslett ar, you l!otl 't I\ a"" 10 ha.e lancy g.apl\ ics,
t ypeset ted. 0< prolassional wllt ers - just a deslra 10 Inlorm and enterta in you,
raaders and a Willingness to work at it. The Arc Lit• . ne wslaner 01 ths Garland
Amaleur R.dlo Club in Garland. Te.... Is a perfect a . am ple o f what can bedone
with simp le resources and a li ttle e lbow g,ease.

The Arc Llle Is nalther typeset fIOf pl lnted. but the li rst Impreasion you get is
that il ie "!lry clean. Obvious c, 'e hes been taken In Its I.yotlt. making the most
al!yant&980uS u se of wIl ite sPilce withoul c.eating an empty look. Each pag.e Is
bofdefed with II bI.ck line, andstoMsol special note-such es a .ee""'l iasue'e
news liaen 01 the expanded 2O-meter pIlone band-are boxed. givil\ll lhe

neW'SIe".. the .mt>tence 01. tablOid newspapel.
Each seclion has been p.sin"akingly I..beled wit h ' hlltldsome heildline lltld

when a story lumps l rom one PiIlI8 10 anothe'. you lite lold where it Me been
continued.

Oddly enough, Tile Arc lile'S con teots a,e not ,hat yariant lrom t he oU..,ings
01 most o ther newsletters . Minutaa 01Ihe last meeting, club newa, . nd Inlorma
lion on the club's ,epeater and stellon are ali standard I.,a, But there Is a dlf·
terence. The sente nces are comp leta . Misspe ll ings are rare. For newsletter
edi to' G.ry Eng leman K5HGL, the world 01gram mar and syntax isotlVlou ely not
uncharted le,,'tory,

In h is edl to<lal. "de: Ed itor," Gary notes that he ie selling adyert ls lng to halp
suppo<1 tM new Arc Lite lormat wh,ch he created . Gary has obviously seen a
need lot improvement and el\ll ineered a way to make the new idea wo,k.

11 yotlr club takes pride In ilS newslen .., 73 wants 10 see it. To eot.. In 73's
contest. aend II copy 01 tM newslett.. to 73. Plne Sireet. Pet..botough NH
Q3.t58, Att n : Newslelt.. 01 l he Month.

.ion.. OP8f.lil\ll wiNgeneoelly be restncted
10 20 met""'-

Enl ry class lor lhe Armadillo Run II
single operator In:m out 01Texas only. 00
....ors must opera.. lrom l heir own ...
l ion. Mobile <>per. t ion will o-slly be r..
"flCted to 10t055-10t0l~ MHz. Opa.-ation on
OIner bands will be In accordance wi.h the
Co unty·Hunta"a CW CoIltesl ecree. During
the contest, call CO TQXS on 1.050. 7065.
or ~ and a control stallon (W5DOZ,
K5N A/2, N6HUp) will ans_ yotlr ca il and
l ry 10 anaw., Question• . InlO<mation ..
gard,ng whicn stalion wil' aclivale specllic
oounllesmay ber~ by Wfi1ingorcal~

ing KZ5M tlefween 6:30 ItI(f 8 :00 p<n COST
al (113}-343--1060.

EXCHANGE:

So aa not to dist,act lrom tIM County·
Hunt..·s CW Contest. u se the SlIme e' ,
change &8 that required by In.1 eont..t ;
a s o nu mbe r; category (P-port sble. M
mobile); RST; stata, p'ovlnce, or coun try;
and county 10' USA statione,

SCORING:

Thll conle51 score will bI' equal 10 l he
tOlal number 01 Texas counl_ COI'ltactild
dunng the cotIlest~. Tiea 'Mil be
btokan by lhe T..as a:so count

EXCHANGE:

a:so nLll'flt>er; category (P 10< portable. M

lor mobile); RST; slal8, pl"0"......,or country;
and US counly, Stationa 0<1 counly lines
gi"" and nocel_e on ly one OSO number, but
eaCh coun ty IS _.l ld tor a multiplier .

FREQUENCIES:

351S, 10!>5. 1.cQ65. 21065. and 26065. 11 is
strongly requested I llat only p. 0< M-<:al ...

(IOfY stillions call CO Of ORZ on otO meters
below-1056..c1 on 2O...-ters below 1.cQ65,

_til all other st..tions 1P'eiIll"'g out " bO\'e
It\oM lrequencies.

SCORING:

asoa w,tn li .ed slatlOf\s a' e 1 poinl,
OSOs with porta ble 0' mobile sl at ions a'e 3
points, Mult ,ply the numbe, 01 a so poin ts
limes the numbe, 01 US count ies wo,kad,
Mobiles and portables calculate t halr score

on l he'baosie 01 10lal cotI lacta wit hin a stat a
tor l he' state cer1lhcate. and on all opafa·
toon ,I tMy operated !rom fI\OI"e lhan one
sl atll in compatrtlOl'l lor tl'le Htgt> Pottable
Of Hogll Mobile Tropny. •

AWARDS:

Gertilicatea wHi be awarded In th,ee

cat"llories:
1) Highest Ii.ad or Ii .ed port abla sts tlon In
eecn al ate, p,ovinca, and country, with
1.000 or more pointS,
2) Highesl station in il8Ch Slate opera ting
portatlle lrom a counly ..." icl\ is not I\iS nc)f.

mel paml 01 OPllf.tlQn, wllh 1,000 ot _
points.
31 Highesl station in ..,;;h sl ale oper.t'ng
mobile !rom 3 0< _ t;OU"lloes. WIth a m,n"

mLll'fl of 10 asoa in aech 01at "'.51 3coun,-
PlAQues will be . w...dell 10 the hlghe'''

mobil. and pool. ble ..at!ons in the lISA
who meet the abo_II reQuirements lo r certi l·
Ical es. Additional aW" IIS will be issued
where deemed .pprop,'ate .

ENTRIES:

Logs must ShOw catflQOfY. datM,me In
GMT, stalion WO<I<ed . band. e.changes.
oso po;nlS. location. lltld claimed score.

Alt ent r," with 100 or more asoa must in
cluda a Ch8'Ck ' heet 01 counties worked or
be d isqualilied " om reeeiying award. , En
ciose a large SASE il reaull a ere desired,
Log s m ust be postmarked by S<lptembe, 3
and sent to : CW County·Hunter·s Net . clo
Jerry Burkheild N60A, 7525 B"tic St.. San
DieooCA!l21t l .

ARMADILLO RUN

Starts: 0001 GMT July 30
Ends: 0200 GMT August 1

The Te.n OX Society announcea its coe
test to assisl CW operators In gaining USA ·
CA AI! Countias Award atatua. The TOXS
will aCII_ata all Texas countlea by d iapatch·
Ing mobile etetlons lrom Houeton and ectr
_aling these stations during the County·
Hun.er ·e CW Contest . Seye..l h . ed
stations will .Ieo be activated. To eescre
that the largest number 01eotr.n" f8C8iYe
IIQ...I OPPOfl..,rty 10 ""'Otl< the rnotMie sta-

AWARDS:

A unIQue plaQue .....11 bI' awarded to tM
station operator contacting the most Te.as

counties during the contest pellod. The
plaque winner will be !Iown to Houston 10'
th e t963 ARRL Natlon. 1 Con_antion to
receil/tl the award II he conlac tad OV6f 115
Te.as counties. Cert illealea will be award
ed to entrants contacting at least 50 coon

loea. Enoo<semenlS w'" bI' issued lor tM
foIlOw,ng county 1eveIa. tOO. 150. 11~ 200.
~ anll250. as _ 1as AII TII.&8Countoes.

EN TRIES:

To Qu.,ily lor . w.rd consideration. log
inlO/malion conte,ni"ll Te. ... stat ions
wort.ed, t,me (GMT). bend. and the coonty

the atation was operating 110m shall be
sent to : the Armadi llo Run Chairman. Den·
nls Mot schenbaeher KZ5M. PO 80x 82,
Thompeons TX n<l81 . Mail ing deadline la

Augusl 3t. 1963. Entrants may forward
OS18 10 the abO\'e add..... lor Te.as a soa
mIde d.-ing the conlesl penoo.The TOXS
wiN make spec;"1 ell0f11 10 en_e the!
OS18 <eoc1lMKl are ens_all'

AWARDS
Biff Gosney KE7C
Micro-8O, Inc.
2665 North Busby Road
Oak Harbor WA 98277

JORDANIAN AWARDS
Tloe At. blsn Knlghtl Aw.'"

Thla award la issued by 1M .....b R.d lo
Am.teur League (A RA l) members .nd
presanted by His Majesty Kin g Hus.ain
(JYlI 01JOfd an.

To Qual ily for Ih l s recogni tion 0 1
achievement. amateu" must have prool
01 hevil\ll cont acted at lusI teo Arab
countrieS. .nd one contacl must be wllh
llithe< JY1 or JY2. All con.acts muSI be

miIde on Of alt.. J.nUilry 1. UI11. on anr
authotlzed n'IOI:ie 01 e-ommunlcations.
T..... a.. no l-P8(:i.' endotlIements.

To .pply 10< the A.abian Knights Award.
the applicant muet prepare a list 01
clilimed con liICts In pl"ellx o<Oer. Each eo
Iry mual .Iso Include I.... d.te.nd lime In
GMT, lhe baond and mode 01 OC*atlon,
.nd t he sta llon worked.

00 not sand OSL carda. as photocopies
will be i1Ccepted. A s .n IIl1arn.tlve. you
may ha_e your list verlh6'd by two loe.1
amateurs, a 100.1 rad io cl ub aeere t. ry, o r
a no tary publi c.

Enclosa thIs Ilet s long wl lh an award
l ee 01 ten IRCs I nd send to the attent loh
01: JY1 Award Manag.., PO 80. 1056, Am
man, Jotdan.

Tloe RDJal Jonianlan Awafdl

To amateurs throughout I .... world who
Quali fy, JY1, HIs Majesty King Hu"'n I 01
Jo<dan, willissoe a very elegant .w.rd 01

•

achievemenl 10 .eeogninl one o f two .....
e ls 01accompliShment.

First . the SIlIItI' Award is oll..ed In r8(:
ognlt ion 01 haying worked si. dilierenl JY
prell..s. There are no band or mode re
strlc tlonl; how....e. , all cont'l)t s must be
on 0/ alte, January 1, 1911 , to count

TM secoM and p.o\Htbly t.... loughesl
awal d 01 all 10 (lIll aln is tM COral Award.
whleh ie inued 10 amateu.. who vlsil Jot·
den.nd make a esc l rom Aqaba. Simp le.
huh? Anrone for a chatter tnp this w lntet?

As wlln .11 aw.Rls aponlOtad by DU'
Jordan'an l riends, eppol ican lS mutt pre
pare a list 01 claimed conl acts made, ett
Inglhe u sual logbook Inlormat lon .nclud·
Ing RS(l).

Forward Ihle list, s tat ing which award II
Ie you are applying tor, alon" with an
award fee of l en IRC. 10: JY1 Award Man·
a""r, PO Box 1056, Amm an, Jord.n,

OX AWARDS FROM ITALY
A yary 000d OX lriend 01 yours and

mine, JOI'ln Pau l t8KOB, wrote a very com
pliment.ry letter aboul OIJr awms c0l
umn and ..ked lI\at ....... Sha" 1M awards

m
m

'"'"'"'"eN
N~n

""0 05
sr
su

""'".w

"on....
'".'"

ARAB CO UNTRIES

King Hun eln
Royal Jordanl.n
Family
Oman
Unllad A,.b Eml.at"

O.lar
a.lvsln
Morocco
Saudi Arabia
Djibouti
Jord.n
e-_......
Egypt
Syria
Iraq
Tuni lia
Yamen

Libya
Maunt.fIla
Sorn.11
South y_--Kuw.lt
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usr OF QUALI FY INO CONTACTS FOR OGM

SpaClllC '.g lon or elly

'0'
LISbon

'0.
' 0'e..~

'"''"''"'l ondon
~atholm Is l.nO
Wignt ISland

' 0.
' 0.
' 0.
' 0'_0"
' 0.
"~"
Fo ndal G. Ma,co n,
Torr. , Tigu llio Ma,coni
S' Cily
Sa'd lnia

'"'Buenos A,tes

'"'R,Od e J anetlo
Stoc~r>olm

GOIl.nd ISland
l ening,ad

'"'' 0'' 0'
Sydney

' 0.
Mn sach usellS
New York State
Ne.. Je'sey
M,n o u' i
illinois

' 0'' 0''0'
T"pe.1
Memor,a l SI"IOO$

p'OQ.am spon~ by Itle Assoe:'ll.! ione
Aad ,oteen,ca Ualoana IARI~ John Pa ul
noled Ihal Ihe lo llow ,ng gene,a l 'ules a p·
ply 10 alt HF awa'd s Inued by the AFII and
,ecommended that they be 'ead togel he,
w,th Ihe co nd itions gove rn ing e.ch Ind i
vid u. 1ce, 'ifoca'e

All ,nQulfies andlo' .pplic. t,ons Should
be '''':!'ene<l 10 ' he ARI Awa'ds M. n' \lB' ,
G,am~ N<>CClOt1I IlI KO a, Vi. F'.nca ...
l ano, 31-80121 Napall. Italy, and ,nclude 2
IRCs lor ."ma,I ,eply.

ARI awa,ds w,lt be 'ssued 10 any ama'
leu' whO s ubmilll a le ll e" d at ed and
signed, with ap p li can t's nam e, addres s.
and call He must cert"y Ihal he has COm·
phed w,th all 'uie. gove'ning amala u, ,a ·
d 'O In h,s country .nd ll>al I>e 1>.. ope,al·
ee w,lh I... play and good s.ponsmansl"p:
he must Include a complete 1'$1 01 OSLs.
"' ,Ih call''lln, dale, I,equenc y. ,eports,
"me, . nd Iype 01em,ss,on (CW, AM, SSB,
Rny): and he muSI aubrtu QSl s 10 '
chec~l ng. OSL ca.dll must bo . ubmill ed
wilhou t correc l,ons, e,asu ,e . , 0' add i
tions and musl be clea, 'y ,e.d.. ble; in
clude US 'l.lXl 0' , g IRCs 10 ' fo<e,gn a p
pIICan l', TM! Ma.con, A.... 'd '11'":only a
ma'ionglee 's cl>a'Q&ll.

To get an awa ' d 'n' spec,hc Class. 'he
ca'ds muSI SlIOw me corresPOnd,ng d a ta
in • clear lo,mal. Fo ,e ,g n apphcaOf$ may
avo 'd sending OS l ca rds by subm' llong a
ch ack list ct the caroe d u ly eeruuee by an
appemted or "'Ie<:fe<l ot/icia l 0' a oauonar
amale u, ·rad io -alh lo . Ie<I soc""y or club.
Th.ARI Award Manage , ,aserves ttle'ight
10 chec ~, on 'BQuaSI, one or mar,cla'med
con t""'tI. as net8'INry.

C.l1illcIlO Del M. clil. " . n.-o (COM)

The COM is luued to Ihose ama le u ' s
who ca n sho w conh,mal io n 01.. two-way
contact o n the HF bandS .Inc", J une 1,
1%2, with (a) one fl .eo SI.I,on in each of
a t I.ast 22 count"es 01 tM! hll SIlO..n be·

low••nd (b) al le," 50 . mate u' SI..tIOnS
Ioc.. ted ,n pen,nsula' Italy-.n aCCumu
I..ted tot..101 72 QSls.

The ume Stillion m.. y be ...or~ed on'y
once. T...o ct..nes 01 COM a 'e olte,ed:
m..ed lAM. SSB, CWo RTTYl o ' p ho ne o n iy
(A M, SSB). The min imum 'epo'ts a llowed
to Qu" ily are RS 33 .nd RST 338

Countrlas list Sp.in, e.. I". 'ic Islands,
Ceul••nd M"liII. , Morocco, F' . nee. Aloe
"., CO'sic... $a'd,n,•. SIC,Iy. lebanon,
Eg ypt . G'eece, Oodecanese IS'.nds,
Clete, Mo unt AllIO. , Tu,~ey, Sy"•• Yugo
slav,., Alba n,a, Ma lta , G' bllllar, Cyp'us,
Mo n. co . Tun iSia , and li by• .

Wo,k. d All n . lI . n p,o.lnCel (WAI P)

This p,ovince .ward Is iSSued to those
a mate u' s whO c.n SllOw con",m'1Ion 01..
two·w.y cont.CI on the t'lF bands since
Janu.ry 1. 1"'9, w,'h one 1..«1 .t..tlOO in
eacn 01a l least 60 p,ovinees 01 Itle lIah..n
Re pu bhc lor lor. 'g n .mateu'e. or one ,n
each 0115 p.ov inces 10' II..han .m' leu's,
The ••me sta tio n may be wo.ked twice 0 '
more II iI' s in a d,Ue rent p,ovince each
tim e. Min imu m ,eport . acceplab le are RS
33 .. nd AST 338 Slarting J .nua,y t, 1918,
th,s . .... re m..y a lso be endorsed lor s in·
gle band andJor lor .1195 p'ov,nces.

l ,. , 01 11..II.n provinces: Ag' iganto ,
AleSlIndfla . Ancon•. Aos U', A'euo, As
coli P,ceno, ASII, Avenino , e.". Belluno,
Benevento , Be,gama, BoIOQ n•. Bolzano,
B'esc i. , B,lndi . l, Cag lia ,l, C.n.nlsseUa,
Campobasso, Case , ta, Cat.ni . , Catano
la.o , Ch let l, COmo, COsenza, C'emon a,
Cuneo, Enna, F.rra'a, FI'e nle , Foggra,
Forti, F,o s inone, Genova. Go,l z,a, Grosse·
to, Impa".. lsetn'a. l'Alluil•• la Spezll,
lil t,na , leece, l ''tOfno. l ucc. , Macerat ••
M..n tov., Massa. Matell. Mess ,n•• M,la ·
no, MOdena. N..pall, Nova' a , Nua'o. O,ls·
tano , Padova , P. Ie,mo , Pa,m. , P,via, Pe·
'Ug ll , Pes.'o , Pes ca,a, Placenza , Plsa ,
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Cou nlry
Capo Ve,de ISland
Po'tuga l
M.dei'a Isl.nd
Mo,occo

"'m
I'el'nd
France
COrs,ca
England
England
Eng land
No , the,n I'eland
SColland
S.. ,tze,l..nd
V.t,can
IUlly
Ilaly
lIaly
lI.ly
Iia ly
na ly
Ualy
Japan
A'gent,n.
Belgium
B'll.!,1
S eden
S eden
USSR
Canada
Newlo und land
l .b,. do '
Aust'ah.
Bemluda
US,

'"",
'"",
Ind,a
G,b,a lta,
Yugos l.v••
l,tlya

'0.

P,Slo ia, Po 'denon" , Potenza , Ragu sa,
Ravenna , ReggiO Calabri. , Reggio Emilia ,
Rle t" Roma, Rovlgo , Sale ,no, S assa' i. S.
von.. . Sien., S"acusa, SotlO,io. Ta , . nlO,
Te,amo, Te ,n i. Tor,no , T•• pan" T.ento.
T,ev,so, T,_", lId'ne. verese. Venez,a.
Vercall', V..on•. Vicenz•• and vn.rbo.

OlplOlu G"9I~lmD M. rc:onl (DGMI

This .w.,d celeb,a tes In.. expa" ments
ca"led ou l by Marcon i In va,iOus pa,t. Of
the wo'id and brings them o nce again to
me ana ntio n 01 .adlo ama teu ,s. The DO M
w,fl be .... 'ded 10 thoM who ma o. ceo
t.CIS ",,'n 11'18 1OC..II I",S ,n which M. ,con '
once COft(JUC le<l nis e .pa".....,ts. To Q....~
,Iy, il is necessary to 10....'d 10 11'18 ARIall
delails 01 )'OU' ccotec ta .nd ' )~ OSls
cM ....n "om the Ii sl 01 conllClS 10 ' DGM,
0' b) 35 OSla c hos ,"", " om the hsl plua Ihe
QSl "om tne o ll ic ia l co mmemor a tive s t. ·
I+o n, 114FGM, .nd one I'om any o tne, G.
M. ' con l memo,i.1 sla llon, lor. tot . 1o . 31
cscs.

Wh e n .eQu"ed (i.e_, G _lo nd o n.
la .. BoIOQIlIl, ttle OSU must Indicate the
cl lyor 'eglOO 01 tne Iocel"y. Ttle DGM i.
made . va ll.ble 10 ' AM , SSB, CW, RTTY ,
SSTV, . nd mixed modes. The,e IS no b. nd
limitation: how eve' , .il contac lS mu s1 be
made on 0' aile, January I, 1913.

CRP INTERNATIONAL
Be'ng SOfTlIWhat 01. 1lH'nete ' ORP .

U' uSlut , uS'''g • tonvertad CB rig, I co....
I. ctad t'lugn Ae'ke' WASCNN. ..no h. p
pens to be the A..a'da Cu. lod i.n lor t"e
ORP Am..,eu. Rad iO Club fn te,na t,on.l,
.lite' he . , lng eva'yone on the band

PIIII.
D<C
en

'"'"'"",
ec
G
G,
G
G'
GM

"'"'"""IH FGM
IPITTM

".'""lU-A·B-C

0 '...,M
' M,
'"vr t

' 0'
'0'
'"",
W,
W,
W,
W.W,
vu
zs
vu

"'0'

cl .. imlng to ,un QRP 0' ORPp, I !t9u'ed
once . nd fo' alii would get the tru e delini·
tlon ot t"ase le,ma ' ,o m one o f the o rigi.
nators 01 an o,g.nlzed OR P g'oup, NOI
only d'd I g e t tnl. g,oup's POln l 01view as
st..ted in tnei, const, tutlon and I)y~....s.
but ..ree I bee..me tM! rec'Pl8nl o . a lull
p,ac~el 01 Inlo,m"llOn concern'ng ' ''e"
a"a 'd s p'og'am.

It .ppea ' s ,h.., Ih ia QRP Ir.te,mly ,
Jound ed In 196 t by K6J SS, set Ine ORP
Sl.. nda'd to mean 100 Watt s CWIAM o r
200 Watt . PEP inpul, As fo , OR Pp Sta tU5.
"e Io nd tr.e g'o up ,ecogn il.ng thl. pow."
only In tM! !>oW.tt or leu range. Now '''1$
i. not to be conlused ..rth stand"dS eet
by o tne , ORP soe:l8t,es, suen IS the Mich·
igan QRPp Club IniernatlOnal, ..h'c h a lso
delo nes QRPP u unde' 5 Watta outpul, yel
ORP i. muc" ies s th.n 100 W."a.

As 10' Ihei' awa rdS prog ram, ills p.coed
lull o f incentives , as you'll wueees by
' . ading on.

The m. in objecUve ot 1M ORP ARC In
te,nat ion. 1Awa' ds P'og•• m is to demon
s".1I the use 0 ' limited pow.. " "Icn
c'e ..tes less QRM on 1M! amateu. bindS,
..n ile $!l1I a llo .. ing uS to enjoy tne use lul·
neSS 0 ' the hol)b~. The club Inues t l>e
lo llowlng awa,ds whlc" a'a av.i l.ble 10
any . ma te u' meeting Ihe reQui,e me nts as
set 10.,h to' e.ch belo .. .

ORP·25

Thl.....a 'd '5 ..sued to i-ny . mateu'
work ,ng ..t lellSl ~ mem bers ol lhe QR P
ARC Intern.t lo n.l . Endoflem.nts a,e
issued 10 ' 50. tOO, 200, and every add, ·

t,on..1 increment 01 100. To .pply, send

cop,es ollogbOO~ d a ta, $T.lXl or 5 IRes,
.nd .. signed lIa lement tr.at you IIm,ted
yo u' POwe, 10 100 WallS Inpu t (200 w Ins
PEP SSB), Your list sMuld SIso inc lude
the membe,ship numbe,a 01eac" Slation
..o'~ed . The'e a 'e no 'est"ct ,ons on bind
0< mode 'ecognition.

WAC.QRP

Tnls a..a'd I' Issued to .n~ am atflj, lor
con"rmed conlacis ...nll 1O"-PO"8< s t.·
t,o ns in alt Si . cont,n"n ts. Powe' inp uts
again mu st be ca ' e Julty . dn"" ed 10 and I

s ta temenl mu . t be made ce ,titying the
po we, waS witn 'n ,ul es gove,nlng tne 1"0'
gram. Keep ,n mind a lso In.t botl> yo u'
own statlOO and tr.e Slal,on you a 'e cce
''''''hng mus.be using QRP 10 QUillily. You<
OSl ca ,d s 'ece ived mUSI Sl.. ,e lhe st.·
t,on's power used Fee .. $1.00 or 5 IRCa.

WAS·ORP

This WAS award is 'n ued to any
amala u' us ing ORP powe' who conta cts
sta tio ns, one in each 0' Ihe 50 US st.IIS,
..110 a 'e ..Iso USing QRP POwe' 01 less
Awa' d lee is SU Xl or 5 IRCs GCR ..ppl~.

DXCC.QR P

Tn" OX a"'lfd IS ,ssued to ..ny amateu'
wno ut,lIles QRP pewe, and conlaclS tOO
d, lle rent count,i es, eacn 01 whlcn musl
ereo be using low powe'.s must be atated
on the ir QS l c..d. To app ly, send lOll d a ta
'nd ' 1.00 0' 5 IRCs. GCR a pply.

kMlW l ()()O.lII IIe-Per·W.tt A....d

Tn.s .....rd is ,sSU8(l 10 .ny am"flj,
t'.nsrm tl,ng I,om or .ec8<v"'g 11'18 uans
m,ss,on. 01• 1o"-90we, s" 'lOn, sucn th.t
Ine Great C"cl. bea llngs between tIolh
sid es d'v idad by the pcwer input 01 Ine
low·po we ' s ta tion equa ls 0' exceeds 1000
miles per W'" , COntused? All, Irs nOI a ll
th.. lbad' Specl..1enOO'Sflments "eg'ven
tOl Slngle-band or mode .ch",vements. To
apply, ""nd cop'es 01 lull log d.,a ,....
Clud,ng PO..e. used on tIoth sodes. s,gnal
.eparts e xCh.nged, l)a,nd .nd mode, .nd
.peclhc loc.tlon 01QTH on tIoth s,d••. In·
ercce $1.00 0< 51 RCs GCR ap ply,

OXCC·QAPp

Is su"d to any amate u' 10 ' conll,med
ccetects ..,'h slalions ,n 100 OX coun·
tr"'s; pe_ levels ot 5 W.IIS 01 lesS mwl
be used by . tIe applicant Read,ng Itle
'ules cloMl~. I hnd no power ,est'IC tlon
on Ihe stallons you must WO'k , To a pp ly,
send IOQ'boo~ data , Includ,ng powe, used
and type 01 equ ipment used, Enclose
S1.00o, 5 IRCs, GCR app ly,

WAS.QRpp

Issued 10 .ny am..teu. lor con""n«l
cont acts ..." n e ..cn 0 ' 11'18 50 US stateS
wn,le Of>e<alln1l5 W.ns m",mum OUlllul.
To apply. lorward a ll pert,nent log da t..
and $1.00 0' 5 IRCs 10 Ine Awa ' d Man.ge,.
GRC apply. Applicat ion 10' the awa'd may
be made when Ihe tlrst 10 s ta tes neve
been wo,~ed, wllh lurthe, ,ecogn ltio n . t
tne 20, 3O,~, .nd, "nally, 50 levels.

As ...il" all . ...a 'd . otlered tIy 1118 ORP
ARC 1",......I'on.l. in orda< not to del.y
p,ocessing 01 yo u' .....'d. pleillle hlfnish
not o nly the d at .. , IJut also Ihe POW"
levels used 10' each ....a 'd . nd Ihe type ol
equipmen t used

All ......d appllcaHona s M uld be sent
10: Hugh Ae'~e. WASCNN, 5 K"'I11e ' D,lv. ,
S'- Alblns WV 25111.

My .pec,.1 t"an~s 110 out to Ade
WIIRSPIK8EEG , ORP e dlto . 10 ' CO
M"ga~"'e, wM ,ecenlty P'Ovided m. ..ilh
Ihe latest up·lo·date in lo'mation COnCe",.



ing some Ye<)I popular .w.rdS being 0 "
'e red by . ....teur Ir.tern,lle• .

DXCC.QRPp

This award . Inlh aTed in 1911 b y me
M!II,,"eU: Nelione l Journal 01 ORPp. ct.
ters a very di stinClive ch.llanga 10 dad"
c . tad ORPp sta tions lh a wortd o ver.

The award requires contaClS ,, '1 1'1 OX
Sll110ns In 100 dl fteren l counl"es 01 U>a

..orld wllh lhe .,d of IiSI· or nel· lype
oper.bor'ls. The rules cle.rly s tate Ih. t
power must De IIml led to f,..e wens or tess
output. To apply, the a pp lic . nl must sub
mil a log in i11 lph aDellcal order of c allSlgn
pre'" 01 the s ta tion worked , Indicating
d a le, lime, and frequency o f each co ntac t,
QSl cards muST ..c<;omp.ny yo ur liSl lng
and. signed d..:I.,afion must Demada as
to lhe rna..mum po..er.nd Iype of eqU'P
menl used, Appl~llon fee is $15.00 10
help defray the cost ot lhe I.rga Jl).1n<;1'l
engra..ell trophy

DXCC Milll..a ll

This award is also sponsored by the
Milliwatt: Nef iOllal Journa l of QRPp,
The sa me ' u les .pply for Ihi. ..ward as
for the OXCCORpp e.ce pl thai a ll in
di~lions o . power I_I thould read
"under one W. II output .'· Appl i~IIOO'

are the same •• 'or OXCCORpp.

T... Milliwall Flald Da y Trophy

InItiated In 1910. lhis tro phy is awarded
to fhs hlghest·s <;o ril'l g QAPp atanon in rne
AA RL Fie ld D.y evei'll held u <;h yea' in
the month o . June. To en le<, you must
suD,'"1 a n AARl .... mm.ry sheeT. p iu s .
IIst.ng o . the st.tl()(>S you wO<l<ed. band by
band. You muS I SI. le in your .ppl,cillTion
lhe po..er ....81 used. Ihe Iype 01 eqUIP.
menlo a nd your me lhod 01 me.su, ing out·
pU I powe r. It you use 1-5 WSllS, you may
mulflp ly yo ur sc ore by tou r.

Fo r powe r levels less lhan one Wa ll ,
you millYmultIply yo u' score by 5. In add l'
lIOn, ..nothe, 1.5 lunes you' Ko'e m ay be
84lled 'or opeIiIIllng YOU' ORpp s lation in·

dependenl of pawe< millins , Anol her 150
bonus poinlS ar. Htne<I 101 lull POrtillble
selUP iII"'iIIY I,om \'OU, OTH.

All t hr.... a ...iIIrds , the DXCCORPp. the
OXCC MIlliwatt , and Ihe MiIIi"all Field
Da y Trop hy, are o bla ina ble by mak il'l g ap
p lication to, Adria n Weiss WgASP, 63
Subu rban Estafes . Vermillion SO 51069,

XV WORLD JAMBOREE
MONDIAL

The C.lgary Ama te u' ~dlO Associa ·
lion WIll De ope'allng VE6WSJ t,o m Ihe
s ile o . lne XV Wo rld Jlmbo,ee Mondia l on
July 1_t 6 . 1963, The s ta lio n will o pe ra te
all bands and moda s. S ugge s t&d freQuen·
cies, 1.030 MHz CW on tne ha ll hour;
14,1 90 sse On l he l"IOUt.

NATIONAL
TOM SAWYER DAYS

The .... nnlbal Am.leu r Rad io C 'Ub , Inc.,
will inua a th Ird a nnu a l SpeCi11 Ce r·
tilicate f,o m the Nationai To m Sa wye ,
Day s ceteb-encn in Ma'k Twai n's boy
nccc nomeTow n, Ha nn ibal. M,ssou, i, On
July 3-a. t983. Hou,s ; 1500-2100 UTC
bolh dayS. F,equencies; pt>one-l.245,
14.290, 2 1.400. a nd 28.110-. CW_7.125 .nd
21 ,1 25 IolHl . Help ul <;alebtate' To 'e<::eive
the certll.clte. send • 'iII'ge 18 " 101 SAS E
a nd you, pe,sonal OSl card <;onl"ml ng
the ccotect to H.nn lba l Amate u, Rad io
Ciub , Inc " WgKEM, 2106 O,chard Avenue,
Han nib a l MO 63401 For turth e r in 'o rma·
lion. conl aCI Tony Mc Umbe, aTthe eceve
address or call13 1 4~22HI 1 99.

SPACE DAY '83
noe C• .c.ades Amlte u, Rad IO SOClely

lCARS), in conjunc lion WIth the MICh,ga n
Space Cent er in J l cI<son. Mi Chiga n, is 01·
fering a S pace Day certi fic a !e to all s ta 
tio ns whO work W86CSQ dU' ing Space
Da y ac tiY ll les . Loo~ tOf WBBCSO on 3,900,
1.235. " ,285, 21,360, .nd 28 ,510 lIartlng
atoooo GMTJuly9 11'lrough 11OO GIo4T July

10 . A one-<IOIl.r contributIon is a sked to
eo-.er CO$I 01 past..ge Ind mlteri..ls. Ma ll
you' log InlonnltlOn Ind $1,00 to CARS,
Spa<;e O..y '83, PO eo. 512, J ..<;klOn lol l
49204.

uss COD
H....ing Sla,t&d in June , members o t lI'Ie

Northern Ohio Amale u' R.dlO Socoety w,11
be oper.."1'111 d ..ify II'l ' ough labOt Day lrom
11\8USS Cod, a World Wa r II suD<na,ineon
permanenl dil pl .. y .t lhe PO'I 01
Cle..e lanO, 0 1'110.

Ullng tn e c allsign K6K RG, NOAR S
mambers wi li be operat ing in !he lo we r
pori ion o f meGenerai band on 6Ot hroug h
10 me te,s. Speci.1 No..ree operations will
beCOnduc t8(f onJuly 9 ..nd 10 ..nd Aug ull
2O.nd 21. On those dates. signalS Ifom
I'" USS Cod WIll be IOU nd ,n 11\8middle 01
lne NOVice band

A specl.1 6 " 11 <;emlrc.. " ...ill WO
a"iII,l.. ble upon reQuesl. Ple ase senO •
OSL <;onfi'ming lne contact and $1 tOf
hlndling al'l d pOSTage to WD6AZG, 6921
Toua n<;e Ave ., Brook lyn 0 1-1 44144.

ANNIE OAKLEY
SPECIAL EVENT STATION

Again , il is 11\8pleasure o . W6UMO, Ihe
T,elty Cily Ama le u r Rad io As sociat Io n.
Inc., to bring you the Ann Ie Oll.kle ySpecial
Evenl Sta tion 'rom Greenvil le, Oni O, on
Sa lu,da y, J uiy 30, and Sunday, Juiy 31,
1963 . We will be operating trom Ihe Ga'il
Museu m whic h houses IW O ,ooms o f
memorabilia. g"ns, TtOph,", and co.
tumes 01" l ltT la Sh..rpshool.','· lhe nama
g....n to Ann,. Dy Chle ' SItting BUll
Ope,a tlng t,mel w.1I be l 400to 0100 UT on
Sllu,d.. y and 1400 10 2200 UT on Sunday,
Frequencies will be 20 kHz up from tne
Gene" l l phone po'Tion of the 40- and 20·
me le , b.. nee. with e.c u rs io ns ;nlO the
No..ice segments 01 40 Ind 15 metefS.
You, OSl and In SASE to TCARA, PO eo.
il. G,eeMIIi. O H 45331 , ...,11 bring \'OU.

be..ull'ul certilicate and .. p.mphiet aboul
Ann.. O.kley.

DETROIT ARSENAL
Tne Tank·Aut omotive COmm a nd ARC

will ope 'a te W8JPW 0 1'1 30 Ju ly 1983 from
13O().2OOOl to commemorale the 42nd
yea r 01 the Det,oIt Arse na l, home O. Ihe
naho,, ', I" s t de fanH pl.. nl and the US
Army T..n~ · Au'omoll..e Comm.nd. s-e
Quencie" phon'_1,250_1.214. 21 400,
and " 6 .49 MH Z; C W-l.055 hom
1500- ll00z. Plene pu t your OSO numbe,
a nd Ireq uency on upper left·hand COrne ,
01 yoo' o ute r envelope. For an unfolded
ce rti lrca fe, send a 9" " 12 "' SASE to,
W6JPW. US Army COmmunications Com
m..nd . AlI n : CC NC·TAC· M, 28251 Van
Oy~e, W.rren 1.1148090_

BIX BIEDERBECK
The Dlvenport RaOio Amateu r Club will

opera ta WIIBXA to comme mors te fhe
great jazz p layer 81. Biederbec~ a nd the
ci ty o f D..ven porl durinll the 8 i. Bieder.
beCk Me mo rial Jazz Fe stiva l, fro m 16002
July 30 10 0300Z J u ly 31.•nd I,om 1600ZIo
2300Z on July 31, Ope<1 11On On pt>one"nd
CW• • II bandS a OOUt 10 ~Hz up hom lower
e nd o . General-elasa band edges. To
receive. <;ertili<;lte. send .. larlle SASE to
DRAC, C/o Da Vi d Johan nsen WeeFBP.
2131 Myrt le St ., Dave nport IA 52604

LINCOLN BOYHOOD
MEMORIAL

The P,ke Counly Amalaur Rad IO Club
will operlle sT alion W9ClH I,om The Un·
coin eoyhOOd Me mor Ia l, l inco ln C,ty. In·
dIana , trom 1100z J uly 30 to l1ool J u ly 31.
Spec ia l QSLs wili be Iss ued for yo ur OSl
and an SAS E to RiCha rd Bailey KC9VH,
80. 3t 1 RR 1, Winslow IN 47596. Frequ e n
cies WIll be: 3.925, 1,265, t 4.305, a nd
21.395 pl'lone; 14 090 RlTY; t4652 FM:
a nd 1.13300,

RTTY LOOP
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Fig. J. 8080 b/oc~ d iegram.

Iy behind Ihe 6800 as Ihe Ide al CPU . For
e..mp le . • ,

Howa,d Bussen W6WGB, Ak,on , Ohio:
"I qu it readi ng your col umn whe n you got
o ft on Ina 6800 kick , I wou ld sug gest lI'Iat
yo u lean tTIOIe tc ..a,ds the el cheapas
(like I'" color compu le<)."

Slephen C.r1er KIGV2, Rille, Cokn do:
"I I i.ltufy unlortun.te l hat lhe ma,ket dId
not I UPport tne 6fIOO.6609 mic ,oproces·
sors, because Ihey we,e easy to p'og ,a m
and had rea lly Qoite elegant a fc h itec ture .
However, reali ties bei ng wMt they are , I
suspecl lnll a ny art ic le based on I 6800
wOU IO h. ve a n e d remely limiled .udi·
ence. On the o tf\8t /'land , il you uMel lhe
Time.·S,n<; I. ir, VIC-20, Atatl, or Radio
Shack Color Compute<, lhe low pri<;e. o.

type on Ihem to get our mess.ges ac ,oss,
SO le t' s try '0 d o so comto,tlbly"

Waldy MOlla tt VE5NM, Regina, SUo
k.lChewan, Canad a: '"Please do n'l set the
6800 iIIs ioe. TI\tl,e .. ' a I lar ge numbe. 01
I..... ma<;hine . abou l iIInd mosl a 'e In I'"
hanel, ol~. th..1 li~e 10 gel into lhe
Inn.IdL TM 6800 on I'" 5-50 bus il lhe
1Oa.1 mach,ne lor the hobbyl. 1 Ihal w. nl .
10 linke , wilh h..dware I nd IOl1 wa re"

Joseph Ryan WB5LLM, Florence, MiS'
sisslppi: " Abo ut dropping Interest In
6ll()().based micros: Slop! Please don 't
g i..e up on 6fIOO.bas&d m ic ro l . 6800 IS·
sembly·lang~e progrlms een De C'aM
assembled 10 6809 language ."

Nick Hu lber1 KG5N. l ubCock, Te..s :
"T... 6800 . ,Ihlne 5-50 !lul l. an e.pen
mentsr's d",.m. A pef$Oft ...ho likes 10
bUild .nd aCId 10 his system can . im ply
pUI whatever he wants on tne 3O-pin ca ro
and plug II in, In tac t, If I wanl to go 10 tn e
6609 o r e ..en the 6502, t ca n get a CPU cafd
10 do this a nd p lug il inlO my 68llO m.in
I,.me. A la, CIY Irom ...1'1..1you Cilln do ...ith
some 01 1M 01f\8t mac hl.... (easily\. I'm
IIY i"1l10 say II\tlI lne 6llOO IlltO t dud . nd
lhe<• • ' e ill bunCh 01 un ill out tnere:'

J Ohn Da..ison WlZFN. KitllwOOd. Mi.
soufl: " I am veIY much Inte ,eSlotd in a ny '
thing you wanl 10 print on the 6800. II
might be dead , bul mine Is ..ery muCh
.1I ..e! It Is • [).1 MOIOfOI. syalultio n
boI,d ."

Thomls ....nd W[).It IUG, louinUIe. Ken
lucky: '"I iIIm Inte<esl8(f In . ATTY Pf09'.m
lor l he 66Ol).type cornpule<. I I'Iave ..n APF
compular whiCh I enjoy \'Of)' mUCh."

0 1cOUfse, 1"101e ..eryone i. so unl..ernl·

at s uch cornmenlS f'l.lve dr a ...n bul I luk.
Wlrm re sponse, but nol now! Wilh mo,e
reuers ,ecei ..ee thin on any ctner s ingie
topic in tha mere lhan s l. years of this cot
umn. ove' haif 01 lhe lette's pleadad lor
6800 son wa re, ... ilh the majorily 01 tha
o t hers b.cklng 11'1. 6 502·based Alarl
.-ootlIOll. l . l's lake I Iool< al • samplal 01
Wi'll! some 01 \'OU said,

P!'Iilip o.em K9PO. Indlillnapol i. , Indi·
. na.: " l e i me identily mYllllll as one O. the
very Inlerest&d 6! (people worldw ide inte , ·
ested In the 6800). I do, however, diaag,ee
that the6600 is adald ,yslem. This Is pee
s ib ly Iha on ly m i<;,ocompuler e ver o " e'&d
wh08<l purchasers h. ... been a ble to
make rel. li-.ety lne . pensive mods 10 r.
.....in currenl wilh t'" .'.te 011'" Irt."

Horaca H.lI W&4OGM, Peterson AFB,
COIol.do: " In respan.. 10 \'OUr 'eq..... 1lor
comment•. .. 1, lor o ne, wou ld cert. lnly
be inte,ell&d ! I feally don 'l think the 6800
is dead , though Ihe ham tfaternity may
wish to helt mora abou l the departmenl·
IIOfe compu le rs s ince I"'y are 10 ,eadi ly
a ..a ilable.nd the prices . 'e so good. 11.11
il IosI lor I'" 6800 a nd l he new depart·
menl'Slora cornpule<1 . 'e ...hal RTTY
h..ms .... 1"11 10 hu' a boul, I"'n al kNSI
Choo&e one with I n t>oneSI·lo-g<nh key·
board . Afte, '11, w. are going to hl..e to

Marc I. Leevey, M.D. WA3AJR
clo 73
Peterborough NH 03458

I'm liIoing 10 . ta rt out th is mon lh by ill"'
. we<lng a Quesl ion I ,aised last monl h,
one 1I'Ilt I'm SUfa f'I.I l been jull bu rning in
1M m ll'lllS o . many o . you. J l.Itt wf'Iillt don
104,. Fe<'all do wilh lIal ions l.cking. call·
.'gn In the i11lp f'l.lbehca.llistingsln h is new
Guk:ie To RTTY Frequenciaa1

Well , shortly I tter last month" Column
wss pu t to eee. I ,eceiv&d a fuii copy ot
Ihll new book, a.nd I now c.n ten you tM
.nS_- lt>ey . ' e no l in<; I\Ideod In the . 1-
pha.WOtiC.l-by II.ign liS!- Only lhose Sl.
lion. wllh c iOn. I"t ! ReY~;ng It'll
p.ges in the min ing s ig n.lu re a lSO
show. a.neal••hortl,ealise on c.Usign or·
igin. a.nd some o ther t ri..i. In the same
vein. Makes . gOOd bit 01 re.ding . The sec·
and edition Guide To RTTY Frequencies i,
a..aiiable Irom Gille, A.social.., Inc. , PO
eo. 239, 52 Park A..e nue, Pa'" Ridge, New
J e<sey 0 1656, lor $9,95. AI .t..ays , p lug
Ihil column when \'OU wflte. 01<1

"I ...., in all my . ,Ides t e.p«:I.ltOnl did
I .nliCiPllte Ihe ventable flood 01 ••
aponses 10 my o lle' 01. 6800 .ndlo, 6502
RTTY terminal p'ogr. m. In Ihe PSSI, seWH·
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01Ihe Moloro la 6800. which contains Iwo
accumulator•• an inde x reg i.ler. al ack
and progra m counl efS. and condition
COlle, (I( lIag. regi.l ....

Tile ne xlll'lO\'e was l ak.n by- _ al ex·
employ..s 01 "'otorol a . ho Joined lorces
wil h a e.k:ulalor Chip ma nul aclurer. "'OS
Technology. 10 produc. an .nhanced
6800. The Ind., ragiSler. a hlro-byt. point·
.r In lhe 6800. was broken inl OIwo "'ighl·
bil indft' r" g+'lefS. and new modes 01ad·
dressing w",ra added. The B sccumulato r
was diacarded. and other /.linements
we,. made 10 some 01 the inla'nal archi·
lect ure, The ' eau lt was lIle6502. U'e block
diag'am 01 which ia shown in Fig. 3.

The nel 'esult ia Ihillt ' ........e two .....
jof h imiliel.mong popular moefOCOf1'\pul·
e>$: t M 8080. wit h lIS enhanced veBion.
lhe Z--80, and l he 6800. 6502. and lalely l he
6609. an enh.nced 6800. serlea. Althou gh
impo rt an l d illare nces e. lal balwaan
mambars 01 Ihese groups, as a ru le pro
grams that are wrllten l or ona may ba
Iransla lell . 1'101 always dlreclly. Irom one
101M other .

Fig. 3 6502 blod r;1,agram,

I
I '.,..""...,..

" " ITU

COfIT.oo.
~"lI

6080, and wllhln two year. IhlJ microcom
pute••e_olullon was oft and ,,,nning,

The design ph;lO$Qptly 01 the aoeo ..as
an attempllOimplement a U le ula lo<-lype
. ri:!.ilectu•• on one chiP. l•.c:ir>g bad 10
lhe 4004 roo'l. Six ge....".al-QUfllC)!le regia
l e<1O••Iack .ncl P«>II ram eounleB, and a
il lig ''''lIlat., wOf!< with one accumula tor to
provide lnte""a' data manipu lat ions. Inpu t
and outpul II di'&cted 0"" spec ial 110
channels. A block diag"m of the In,el
8060 I, shown In Fig, 1.

A yea , a l"'1' 1M inlfoduc tion o r the
8080, MOlorola llfeS&flted Its version of
II'M! e ighl·bit mic toptOCK aor, the 6110O.
Ratllef It\an 1M regisler anenlalion ollt>e
8080. Itle 6800 la merno<y·onented. lhalla.
anv merno<y~lion e.n udal..
inSIru<:lIona. a regiMer, or n an inpulJ
ool pul deYic• . BV Ire.ing up Ih. organiza·
lion. 11ltl6800 Decomea . as i.r 10 program,
and th", mon, lI ",xibl", add r.ss ing allowed
t>V the 6800 m.~ea this &&rl"". and Onea 10
'ollow in thi, line. inh",ran lly mor", power·
l uI. Fig . 2 'howa Ihe aimpla organizaUon

•

aYiIlilillbiti . yalems.. lhe soll.are oll...ed ia
liIl' more imPQf1i1lnl than t". cen lral pr0

cessing unil. or CPU, whicn is .hat all
those numDera aboYa wa'a all abou!. But .
II wa . 111 be writ ing 8OIIware, wa are going
10 have to commit to a pa rt icular CPI), or
al least a . Imll ar group, Pe,haps a loo~ at
history wil l be rev",aling,

In I lltl beginning. tMra was no micro
processor, onty big compul.rS wllh l ubea
or disc r.t. solid·alal e devices. Alte,
much work. Hying to produce a general.
""'pose calculator Integ/ated ci'cuit. the
Inl el «lOa was born- Thi. loo/·bit handler
was the lorel ather 01 100illY·' microcom
puter breed. The next slep we. increasing
the dllta capacity to eignt bil s, and Ih e
8008 was born. I st ili remembe ' Ihe Mar~ ·8

computefS. home·brewed to uae this chip
In Ih", onrlv 1970s, An updated 8008 was
Introduced by 11'11",1 in 11173. ClIlied tM

"I OOf'''''f . ......, I

_ .... ""'"'''"I
" l iT!

..~. 00' 10' [_ I" llTl

''''' ''''''''011 IDIe""". " l>lo oU"S"'_ I•
I • .. 'on•

•
I ......""".- ••" ""00 • ACC"""U'OIt ~ ....

•••
1 " '0 ....... • ACCII" .... I TO• • .....••s

aL " " CO"O'''OI< Iecce
M

CO-ToOL
~".U

11>8.. compu ler-s would ma ke It INSibiti
10 buy one and dedicale II onl)' 10 hlIm ' ..
dio." I might pain! out to Steve Ihll' the
CoCo /1 6809-Dased.

Jamea The isan WB6REH , Gaylord .
Michiga n: " I am try inll l o understand mao
chine Code and hopa to wr ite or modily an
ex iatlng RTTY program l or t he Pet " Slay
luned!

Rich Gehle N~DPO. Nlc holas.Hle. Kan
l ucky; " II \'OU are conaillefing a ",og,am
lor Ala, i on RTTY. please go IOf il. The
",&-sent program Is ao '"tflctive and in
convenient. * e are looking IOf f11liet."

II OCCU'SIO me Ihal. to a la'lIe eX lent. a
good deal o t tne abo.e may be beyond th",
ken ot many reeeere. 6800, 6609 , 6502.
8080, z.ae-aeeee are the eubstancee ot
lI"icl es In Byr", or 68 Micro Journal. m ala·
rilll/a,el y consumed bV the avarllge ama·
teur. TM t'ut l> Is. lor moat commercially.

HAL·TRONIX

Mfg. Sug. Amateur price

$1.059.00

JUST SLIGHTLY AHEAD

TO OADEA OA
DlA INFO. CAl l
(114) 630-4541

NOW ONLY $949.50

1275 N. GROVE ST.
ANAHEIM, CA 92806

Cable: NATCOLGLZ

NOTE: P, ice. Spe<:ihca lioOlS sub jaCl 10 change

Without OlOlice and obligal,on

Model 101160 M

USB·lSB CW·W CW·N
4 Memories 2OQW. PEP(160M·12M)
3 Way Auto-Scan 100 W. PEP (10M)
Includes New Bands Buut-in Power Supply
a-step Tuning Speed AC·l20 VAC
IF Tune :1:.1 KHZ DC-1 3.8 v -erouno
Built-in Dual VFO External AlC & Aelay
Narrow CW fil ter optional RTTY, FAX, ASCII

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

....
"...
gU'

m"

....,.... . 1...H
'13t.Hea.
Sl2I.. ...

21()()'2500 MHZ
•HIoI~ COIoIPlETE UNIT
COfr,IPlETE SYSTEIoI AS SHOWI\l NOr A /(/r INClUOES
A PC 8 0AR D. PO WE R SUPPLY , CA BLES &.
CONNECTOAS-PREASSE M8LEO AND TESTED 24d1l
GAIN OR GFlEATER

t UNIT
2 UNITS
3 OR "'ORE UNITS

°MAM "'ICf'IOWAVE RECEIVER

PRE-5CALER KITS
(~I"" G- 10b<>lIrll ana .. '~";"'PO'"••_ "S1

lSamt .._out _lr'~
l~ G- 10b<>lIrll ana all Cf>1¥>e.lal

(.-as _ butW.II"~

PRE·AMPLIFIER

..................................
KALIClO AIPt'IE

"AL ·~"'·1I WIDE .ANO ..fIlE·...M..LIfIEI'l . 2·200 "'t1 l BANDWIDTt1 t · 3llB POI NTS),
11ldB GAIN fULLY "'$SEJiIlBLED "'ND TESTED SI.IS

HAL ·P.... ' .• WIDE ....ND PI'lE-AIiIlPlIFIEIII. to "'t11 TO 1. GHl t20B GAIN
FULLY ASSEJiIlBLED 1'2.ts

H""·P...·2.1GHr 2STAGE PIIIE·AJiIlPlIftER, DESIGNED FOR 230& DOWN CONVERTER
MADE TO PIGGIE·BACK ON THE 230& BOARD. OFFERS 20" 8 GAtN AlSO t1 AS AN I"'·
AGE REJECTION FtLTER S34.H
SHIPPING tNf ()At,lATI()Iot ORDERS OVER~ WILL BE. SHI!'f>EO POST P" IO EXCEPT
ON ITEIoIS WHERf: AOQITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
sz". PlEASE INClLCE AOClITIONAL 52 !IOFOR HANDLING AND "'AlliN(; CHARGES
SEND 201 STAMP FOR fREE FLYER • ~./,;

HAL.TRONIX INC. .~e ;,.~~• .
P.O. BOX 1101 ~=~ ~ . .. ' ... ~-SOUTHGATE, MICH. 48195 .._ .... IWIOl.D C Nowv.Ho

PHONE (313) 285-1782 .... 31 ""'lilt"

MAL noa Ml-il OOWI\l CQf\IVERTERS (f REO RANGE 2CIOC/f2!IOO "'l-ill
noa IIOD£L 11 KIT BASIC UNIT W,PREAMP LESS HOUSING" FlnlNGS . . 'II.•
noa IIODEL 12 KIT (wllI'I p-r1Iampl ,sa.•
noa MODEL" KIT (With I-iigl> Ga."pr..mp) ... , , ' • .15
MOOELS 2 &. 3 wtTI-i COAJl FlnlNG$ IN .. OUT AND wtTI-i WEATHEFl·PROOFED OlE
CAST HOUSINGS

8ASIC POW£RSUPf>l.V '1US
POW'ER SlJPP\.V KITFOR ABOVE wtTMCASf. I2UI5

ANnNMAS" OTHEIl ACCESSClIlIES AVAIV-Bl..E SEND FOR MORE INFO
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ETCO ELECTRONICS
DEPT. 590

I
M.lIlng list Control Center
Box 840
Ch.mpl.ln. N. Y. 12919

I
I Enclose (cuh OK):
Pleue rush postpaid

O 51 lor I ,Nt ,ubKrlplion to tha

I
world I.maul ETCO e.t.lot!.

O S3 C.".dlan & Forelgn 1 ".f
lubtc:tlptlon 10 Ih. ETeO eat.lot!. I

O 304 P'V' tI.Indbooll. " BUILD YOUR

I OWN EARTH STAnOfil " . (TA025) 110.00

O 380 peget. IIASTtR HANDBOOK Of I
TtLEPKOfiIES. (TA0011 _ ._ 111 .00

I
0 FREE· umpl. copy of the beltg.ln

pecked ETCO eatalog. (USAonl,)

~~:;'"~" ~~ICily

SUiII

",. U9

eoeN.=~"-
Ewannllle.1N 4n11

AU. Prlc.. and A.allafJIIIt, SufJjfl:lla ellanlla
CP·l lI_eompul.. ln l.,n..,'. , • . .• .•• .• . .• . . • . . ,c,n
Iol I A·AO _ .... . .. ......... . .. ..•••••• . UM.OO
n .1 T'.._ n .oo
ALlIANCE
HOn 110.1 "" ftJ _.0< 00
U-' OO Small -" 0< "'-00

"""""AS1A !S-1 Amp _ Supply 00
RSIllA 1,~10Amp _ Supply . • • , ••••••. . . . . .M .OO
,'lS12A '-12 Amp Pow.. Supply ,80.00
RS20A 11-20 Amp Po.... Supply ........ ••• ••• • ,88.00
RS20M 18-20Amp ..I"".... . . • . • . . . . . , •••••• . . lOB.OO
RSJe,II, :zs-.J6 Am,p .• .• • ..•••••••••••••••. .• . .13&.00
~~AITIP_." " " " " " " " " " " " ' .00
RSllOA 37..,., ' ' '.00
_ 31_50 _ I" 225.00......
PCS «J002Iolllcfr sao.Oll
PCS :JOO H__.••.•••••••• .• . .•..•. .• .•• . VS.OO...
FoIdtd Dlpol, lIO-lO 101' , • • " ,1131.00
.ENCHE"
I Y· I Pe.o<llt/8Y·2Ch S3e(lllll.4S.00
lA·I ·ABal 11.50
.UTTEJlNUT
HFIY 110-10 ""."__ 111 ' .00

"""""'"AJ TtI_3EL 111' .00
.... TtI_ilL :ta00
214FI _ 14 EL Fiol . • • • • • . . .. . •. . ... .. ... ,80.00
32·1Uu/>ll' _ l' EL210l . ..... ...... . ••• •. ,&3.00
ARX·2IRlnQO R,n~112M .. •.. .•. ... , • • , •• • . . ,3D.00
......
en~ 1,e--eo IolHI $WR/Pwr Mil... •. • •. . •.. •... &3.00
en-e208 IA-150 IolHl SWRIPW, Iollr 110.00.....
lR1A llcfr•..•..•.••.••.••••••••••••••.•. l t.375-.00
R1A Ate: ,-." .•.••..•.••••••••.••.••.••.•• . ''''''.00
Tie Xc...- .•.••.•••••••••••••••• .••..•.••.•• .111$.00
121_G_ Montlo< . . . . . . . . . . .. . .. • • • • • .... 135.00
ENCOIIIIII (SANTlC]
ST.14011oP . ... , . • • • , • • , •••• .•. . . . . . . . .• .• • . , •..CIIln.
AlP'" 18 , S2._.00

""DSJI(O'!IolPTiSTIlOOO , S2,82$.00
CTZ2lXVKll22OO _ .00

~~"UplOI'II' I . 1__. . . . . . . . . . . . . . . . . . • . • • . _. . .calI
THl0U 1EL T__•..•.••• , •.•••.•.••.. , SJ~OO

TH5 1ol K2S 5EL Trtbtl_ . • • • • • . • •. •.. • • . • .. •. 3" .00
V2$ 2 "'1" VttllC' l. , 3D.00
H, m IV 15 .Q , n,Rot'lor , •• , • . , • • ••. ..... 1M-OIl
T2X 20 "I, n, ROI.IO, , " 2.'.00
<0.
RXla..-&lea-o_~. , ,_ .00
720AGtnII',1eow.._llcfr.•••.•• .••.••.••.• . • .00
1<Cl X__ Supply I _te , lM5.00
7XI xc...- . . . • . . . . • . . • • . • • . • .. • • . • .. .. .. • .• -.00
2AT2MKIo_.........•.••.............. , 21 ~00

3ATI4AHI__. .. . . . • • • • . . . . .. . . . . . . . • .. 23500
:aA ...... d'"'lty' mle .. . . . . . . . . . ... . . . • • • • . .. 305,00
25I-U5W 1ol0bH, ,:M',OO
2IlOl'l 2M All _ 479,00
271.0. 2MAll "lOll' "'II

".
ItT3U 4EL T_.... -........... ......•••. .~OO

K1:MXAIEL T_llHm -.00
l ......'.IJl.1IA 2M l.OnO I , ......•....... . 79.00

ItAJIlTJIOMCS
1lIt Fan.ull<; InWl_ "" ON. RTTY. A$OI

satt..." ...I..1Ilt lor VIC 20. VIC Ii. APft.£, ATARI.
TRlIOC • TIOI Ctoll lo<_~ p<1<:1....

LAJiSEN
li LA· lloO·MM !IIII W••• 210l M.,1. loll.. . , •• , • .• . . . ,SJD.OO

.".)KW Roll"lnclllClo< Tu_ ...•.. ...•••••. .sao.OO

..l C 1_ ,al .OO
llOO T_..•..•.........•...... .......••... . 4 00
313 VHF eo...- lor HT.........•..•.••.•••.... .. JI.OO
IIIIJ1AGE
8 1011 2:31.00
8JOl• . • • • • • . • • • • . . . . . . . . . . . . . . . . . . . • • • • • • • 199.00
00"
25G .. , . . • . . . . . . . . . . . . . .. • .. • .. SOU.OO
SHUJlE
....0 0.... Iol lC •••.•. ... ... ..... . .. . .••••••• . $50.00
414.0. H_ "lie ..........••••••••. .•.•.... .. . .311.00
Tl"l-TlC
_ 2Iol H" Ml_ , .......••••••• ..••••... . .. ..c.l1
CcntOr F.....uIlC A1g 1" . . . . . . . . . . . . . . . . . . . . . .c.Il
DIvltal ........,. •••.••.•• .••••••••.••••••••• . $5JI,OO
2IIW Tw_ KIl , . , ..•...••••••... ........... . 1815,00
TOllY<! HY.JOWEJI
HLJOV 25W ""' " .. ,$63,00
HLI2V lKJW Amp 130.00
HLHIOV 1!lOW mp, , " .•. 288.00
HC2000 21\W Tu_ , . , , 281.00.....

_ In ,lOCk- CtMlor~

s..od SASE tot Out N,.' lINd E""IPI'M'" Lltl

PrJc.. a.. FO' f ••"'''''''

M_.

........

• SVf"E ~ Ill·PQUIID. 100-11,," ~Al IIl(;

II fT1C IIM T 'II ITH IIYL'~ $ASE

• sa WlVE f{I~ PHASE" SIGUl
• l NO •

• II. Wl VE fO~ ClOSE·11I U O RE -
ST ~ICT E O HEIGHT AR EAS

• INSU NT CHAII GE·OV1'R
• SUPERIOR Pf. ~ FORIIAIICf

• SIAllil ESS STE IL S"RI IiG AII O WHIP
• CHIlOlI EOtl 8R.lSSSASHXIMPAA£I
. 80TH ilIII TfNlI l S ARE ~IIE OUINCl'

AOMTABlE
• COIl PLEtE * ITH 17 FHT Of FOl ll

COU lli O PL·2 S9 CON II ECTO ~

• !IIA OE 'N USA

INTRODUCTORY PRICE:

COMPARE!
TWOANTENNAS FOR THE PRICE OFONE!

,M'TEUIt-WHOUsaU EUCTItOIUCI
88 17 SW 1291 n T,'" el lol ,. ", fiol'ldi33116

TMp/'olnI (30 51233-3631 - 1",. 80·3356
HOtJRS 9 · 5 lIoncI.ly thru F'''''1

• US DlS1R IBUTOR . DEALER IIiOUI RI ES INVIT EO

,'"

PHASE II
TWIN ANTENNA

The m odern multi-ba nd mobile antenna
- swit c h to 10 . 15, 20 or 40 m ete rs
withou t stopp ing to change reso na t o rs .
Features of the Spider ' " Antenna
• T he Spide r T .. Anten na is k "" than six feet high
and t he longest resona t or p roj ects an t from tho:
rne st 24 i nche~ . This gtves n slim pro
file, low height a nd lillh t weight . offu
jog litt le wind resistance and '\
e lim inat ing the need for a
sprin g mount.

• E ach resonator is tuned to ~"'''''~..' '
t he desired port ion of the band by
• t uning ,ke v," which slides ov..r t h"
out side of the resonator.
• SWR is a pp,,;'ximll te rly 1:1 at the
selected resona n t (."quenc", .
• Base impeda nce approxim llidy 50
ohms, ~uiring n O matrhir.g ntlv.ork.
• Id eal for u SC on va ns. campers.
motor homes, tra\'cl t raik rt ; also
in mob ile home parks. apart 
meot ho uses and condor" in iu ms.
The Spider '" Adapter converts
a n y mono·band antenna with a half.
Inc h mast into a modern four .band a ntenna.
The Spider' " M arlt lmer' " is t he ult imate fo r
marin .. USC'. M a d e o f non·mae netic stainl.-ss stnl
and nickel ·chrome "la t m bronze, usine regular
SpidCT'" r nonators and tun ine sle.-vcs.
Accessories - B u m per, ba ll , a ngle and stud
mo un ts. Q'Iick diaconnects . RG-58A{U coaxia l
cable and con nectors. Ground ra d ia l syst em s.
Cop per foi l a nd copper braid grO'lnd st raps.
F or furt h ..r i n formation . pric,", w ri t .. o r c all

MULTI-BAND A... ENNAS
713 1 OWENSMOUTH AVE NUE . SUITE 46 3C

CA NOGA PAAK . CAlIr. 91303
TELEPHO NE : (2 13 1 34 1-5460 ... 113

The Spider Antenna
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MOVING?
Let us know 8 weeks in ad va nce so that you won't
mi ss a single issue of 73 Magaz ine.
Attach o ld labe l where ind ica ted and p rint new ad
dre ss in space provided. Also include your mai ling
label whene ver you wrile concerni ng your sub
scription. Jt helps us serve you p ro mptly. Write to:

'l~
Subscript ion Departm ent

Amatelr Racio's P.O. Box 931
'i!dricaI..Jot.naI Farmingdale NY 11737

State__ Zip, _

print NE WlJ(ldrt's:> here:

Na me _

Add re,, _

Ci ly _

Name _

Ifyou haw no tabet handy, print OLD address here.

, , •

' lliJJ
MAKE IT

I IEASY
TO• ~

SAVE
your copies of

73 Magazine

o hlend my sabscription one ,1I(klition",1ye", r for only 519.97
o P",yment enclosed 0 Bill me

Can",da and Me.ico $22.97, US funds, Foreign Surface $39.97;
US funds, drawn o n US ba nks, Foreign A;rm.1il , please inquire .

I
I
I
I
I
l <;j
I :'i!
I ~
I :::
I -e;

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I Add ress I
I City State Zip I'-- .J

Daisy wheel quality
without daisy wheel

expense.
You 01.'('0 the quality print that a daisv wheel

printer provides hut the thought of buying o ne ma kes your
wallet wilt. T/u.. SeIt.'LlricTM Interface. a step-bv-srcp guide to

interfacing an IBM Selectric I/O Writer to your microcom
puter, will give you t hat quality at a frncrion of the price.
George Young. co-aut hor of Mimx.umfM ing magazine's
popular "Kilobaud Klassroom" series, offers a low-cost al
ternat ive to buying a daisy wheel printer.
The Sdcaric™ Inu:rfoce includes:

e seep-bv-srcp instructions
- tips on purchasing a USI..-d Selectricrv
e informat ion o n various Selecmcrn models. in-

cluding the 2740. 2980, and Dura 104 1
_ driver software for ZOO. 8000, and 6502 chips
e tips on interfacing techniques

With The Selectric Interface and some background in clec
tro nics, you can have a high-qualit y, low-cosr.Ietter-quali
tv printer. Petals not included.

337865

Credit card orders call TOLL-FREE 1-8CO--2S8-S4i3. Or
mail your order with payment plus $1.50 shipping and
handling [0: Wayne Green Inc. Attn: Retail Book Sales,
Peterborough , N H 03458.

Dealer inquiries invited, $12.97
ISBN o.&lXl6-05 1-4 128pages

_ _ __ _ _ _ __ _ _ _ 0 _

o Ye5, I want Select ric Int~rface (m;-i 388 l . EndOS«! ~ $12.97 per

copy plus SUO fur &hippirll and handling.

o MASTER 0 VISA 0 A MEX

Card , Expires _

Signature _

l\ame _

Add ress
C ity _

State and Zip

AI ......~U1'S.~.......~.S1_..

Your magazine library is your prime reference source- keep it
handy and keep it neal with these strong library shelf boxes.
They are made of white corrugated cardboard and are dust resis
tant . Use them to keep all your magazines o rderly yet avai lable
for consta nt reference .

Self-sticking labels a re ava ilable for th e followi ng:
80 Micro 73 Magazine Radio Electronics
Microcomputing QST Personal Computing
mQder CQ Byte
Desktop wmputing Ham Radio Interface Age

One box (BXlOOOl is $2.00, 2- 7 boxes (BX lOO ll a re $1.50 each,
and 8 o r more boxes IBX l002l are 51.25 each. Be sure lu specify
which labels we should send.

Call TOLL-fREE for credit card orde rs:
1-8 0 0 -2 5 8-54 73

Or use the order fonn in this magazine and mail to:

73 Magazine
Alln: Book Sales, Peterboro ugh, MI03458

o SHIPPIl\G AND HANDLING CHARGES S2.00 per order L
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Code Tapes
any four tapes for
$15.95! $4.95 each

13. WPM _ CT7313_ CO<le g'oups alla,n , al a or,S!< II
pel" SO you w,I1 be a t ease wl'\enyo u SItdown ,I' t,ont ot Itle
sleely-eyed 1l0\l&rnmeot ,n specl o' a nd tie st a , ts sendlnll
you pta,n language at on ly 13 per. You n~ th,s e xt'a
ma' ll,n 10 o_ come ttle pal'l(; ""'I(;n '5 ""'_Ht ,I' the
test Sl tua loons Wl'\en you '... spent yOUl rn<lIIe)' and lime
10 tlo~e the l&S! . \'01.111 tnlon~ Ilea__ \'OIl had 1"" 5 Dad<
or""" '''Q tape

" BACK BREAKER"

" COURAGEOUS"

"OUTRAGEOUS"

S WPM- CT7JO!>- n"s ' . the beg ' rw'I'''ll ,ape 100- people
...eodo fIOt know tile code at an. 11 takes them ' I>rough
ttle 26 ~tter • . 10 numberS and neeelaa.., punc' ualoon.
com pte te .. ,tn p'act,ce every st ep a t tM ...ay uling the
ne wesl bllt~ teach, ng tecn mques. It 'I a imOlIt m"8C·
utous ' In one hour man y people- including kidS OI ten
I'e able to mast", llle COde . Tile eaH 01 lea rn,ng !l'ves
ccenoeece to tleO'nne<s who m.gnl Ol"",*'H drOP 0111 .

BACK ISSUES- COmple te you, collection; many are

F.
' Im<! col lec tables flO .... Cla ssics In the Ijeld! A lull cor-

ecucn Is Invaluable compend'um 01 'adiO and e lec·
tronics kno ledge!
73300 73 BACK ISSUE- BEFORE J ULV 1980

" __ _ _ _ $ 3.00
733!>0 73 BACK ISSUE JULY 1980 THRV OCT, 1981

. ... . .. ........ .."..... .. $ 3.50
73350P 73 BACK ISSUE NOV, 1981 TO PRESE NT

"........................ ..... .... $ 3 ,50
7300!> 73 BACK ISSUE-5 YOUR CHOICE

....... ..". .. $10.75
73010 73 BACK ISSUE-IO YOU l'l CHOICE

........... ......".. .. .. $16.00
73025 73 e "CK ISSUE- 25 YOUR CHOICE

............ , _ $27 00
73125 73 eACK ISSUE-25 OUR CHOICE

........._ __• . $ 1• .00
St"IIP,ng : Please a~ $1.00 pe' magazine , Orders 01
t..... magaz,nes Of I..."nty·llve magilZlnes acid $7.50
per order.

"THE STICKLER"

" GENESIS"

25. WPM_ CT732!> _ Th ,s ' s lhe tap" 101" ttI.t small
llfouP 01 olle'ach,e ll,ng hams who wo uld n'l be contenl to
s ,m ply sal lsty the code ' &Q u<reme nls Ol llle E. tra Class
eceese It's tile toug hes t tape ....,·ve 1101 a nd ...e keep a
pe,ma""nl hte 01 hams ...ho have maslered rt Let us
~now when )'OII 're up 10 speed ancI we '" inscrot>e )'OIIr
name '" 73's CW "Ha lt 01 Fame."

, . WPM- CT7306- Tn.s .. tne praCllce la~ !of the
NO\I ,ce a nd Tecn n,c'an licenses. n '5 made Ull 01 one
solid hou. ot COde . senl at ttle o thclal FCC sianda ,d (no
Olner tape ..... eve hea 'd uses reese etenearcs. SO ma ny
people !lu n~ Ihe COde ...hen they a ,e suddenly-u""'"
pressu' e-Iaced "" tn c na , ,,,,le rs Hnt It 13 ...pm ancI
s paced loo- !> ...pm). Tn,s lape 's not memorila~. unlike
Ille : an y !> wpm ta pe. s ,nea tile <:oc.te O'oups are ent"e1y
'andom chlo' &oCt...s sent ,I' g 'ouPS at l ,"e

20. WPM_ CT7320 _ COde 'S whilll gets you ...hen yoo
go to r tne E.t'a Cl ass I,cense, II,s so emba rrass'ng .to
pa",c out Just because you d'd n't prepa 'e you'se ll ...,Ih
th .s ta pe. Though ttliS 's onty one WOl"d rasler. Itle ecce
groups a'e soddhcul t tna l you' lI al~1 1 alla sl"Il Copy ·
'ng tne FCC Slull by compa"son, Users ,eport thlltll'1ey
can'l DeI"""e !'lOw easy 20 polf , eally '5 w,ltI ttl'l lanl""C
ana nou' lape

'.

swi.. X

tlOVICE
LICE"SE
STUDY
GUIDE.._..-•

....~~.. ,

---KL7GQD

£.
•

11111

For Your
Ham Shack
73 Magazine

Binders

swr.. Y

a P,-.........e a nd prOlect \'01.1' COI t&<:toon tor a "'..1' .....
Onte< tl'>ese ......ndsorne red t>o'ldefs ... ,th gold le!l er,"ll
$7 50 to< 1. 3 tor $2175. 6 ' 00- $<12 00. (POlItpaoll w,ttI,n
USA. ptease aOd $2 50 per orde< OUtsflle USA )C~~ Of
money orders only. no (JIIO". or COD, orae,s 73
BlndenI , P.O. 8o> 5120, Philadelphia. PA ""1 ,

° /'llOTE _ A bon addJ",.•• for BLDde........,. .

--'._'- --
W2NSD/1

",~l'l_-

GENERAL
UCEMSE
STUDY
GUIDE

_ _ Styl.. w

'n/I

:::----

GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M. Daniel N8RK This is the
comp lete guide to the General License,
Learning rather than memorizing is the
secret. Thi s is not a quest ion-and
answer gu ide that will gather dust when
the FCC issues a new test. Instead, this
book wi ll be a helpfu l reference, useful
long after a ham upg rades to General.
Includes up-to-date FCC rules and an
application form. Order yours today and
talk to the world . SG7358 $6.95

e OSL CAROS - 73 I...rns o ...t a la ntn l 'CH '''S 01 OSL
cardS at a!lOul nail the co s t 01nall ,ng Illem done et se
...ne,e because they a'a'un as a I,lt·in belw"n p n nt '''ll
tlOOI<S al'l(l 01"" ,'em. m t he 73 P lInl Snap 2!>0 Sty le
W- OW02!>O- loo- S8 9!). ; !>OIl Sly le W- OWO!>OO- Ioo
$13 9!)· ; 2!>0 Style X_OX02!>O_loo- $8 95· . !>OIl Sty le
X-o xO!>OO; 2!>0 Style Y-OY02!>O-too- $8 .95 ' . !>OIl
Style Y- OYO!>OO- Ior $13.9!> . ' " l1ow 6- 12 wks to'
delivery

• NOVIC E LICENSE STUDY GUIDE- by TimoU"" M. Daniel N8R1'l He<e Is the most UP to <».Ia 0'I0'riCe
QII"" .....,IaDie. 11 is complete w,ll'I inlonnahon .bout learning Mor5e COde, Ms the latest FCC arT\illeur
regul."ons ancl llW current FCC appIbllQn 1_. This guiOe ;' not. queslion/...,_ memofIzatoon
courH but rather il emphnile$ tile p"8Ctical side of oetting. ham licotf'lH and P<Jtting. staliOl'1 on the
a ir. II reflects wn" the FCC .~pects. Novice 10 know without palle a ile' pollia 0 1Oull llleory, The most
current Inform_hon st, 11 a•• llable at las t yea, 's price. 50 7357 $4.95.·

• NOVICE STUDY TAPES - If yo u a ra lu.t ge lling ,!llned in ham . adio. you'll lind theM lapes indi_n
s.ilbla' This up.lo- lhe-m,nule ,.....'si<)n 01 , lie 73 Study Co!J'M IS \tie Pftrl&Ct .. . y to learn ""erytn'"11 you
need to breeze through the Nov.ce • •Ulen . _" m. TI'\eor)'. FCC regulaloons . and <>pet.long sk Ill' I r. aU
~. and )IOU"l!1le amazed a l !'lOw last \'01.1 Iea,n us<ng tnese la pes'

Once tne tll!'Sl '. be'''nd \'01.1. lhese llopes ...,11 00 "lI'" on betnlI uselut. eeeecse It>eyIo'e p""ked ...,t" lne
'al..' inl<>nnllloon on sell '"", UP l'OU' OWn nam slaloon. ancI geTI 'ng on lne a"

Tnouaands 01 people nave d ,sco_ed ho... easy Iel"n'ngl'om cesserre <:an be- on:Ie< flO... and _t",
lhe las<:lnlot'''ll*",ld 01nam .&doo ' CT7300 Sel 013-$I!>.9!).·

Sc,enhsls ha ve p,own thaI ~ou l&anl laster Dy IISlen,ng tna n b~ read ing eeeacse you <:a n pla ~ a cas
selle tape 0 _ and 0_ ,I' you' spa'e I,me-even w" "e ~ ou " e dlllllngr Yo u ge t mo'e and mO'e ,...to
eac" limeyou h.....' " You can'I prOil 'ess w,troout SOlid lunda men tllS. reese three tlou, ·kmg tapl!$ ll''''
you all lne O&SlCS ~ou'l l need 10 pass the NovIce e• • m .... s ,ly You'll ha ... a n u J'ldel',,' andlng 01me 0 10
SICS ""'tdI ....II0. mllaluable to \'01.1 100- ttle ' es! 01 YOU' 1I1e' Ca ... you allOO-d '0 la ke you' No..ee e .am
""I!\OUI 1" S1 I'sten'ng 10 1_ tlopes?

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

LIBRARY S HELF BOXES- 1't'>ne sturdy ...niIe corr...·
gated, d ,rt bo.es INCh hold • lu ll ye.. of 13. Micro<;(H'l'l
puring or tJO Ml(:rtI "'UA-top ComPUting. inCifHt, With
your Ofdel'. 'equest lIelf.shck'''ll I.bel. lor a ny 01 tile
followi""" 73, Microcompufing, 80 Mic ro. ca. OST.
Ham RadIO Personal COmputi"f' Radio Electron ics , I,,·
fe rlBc. Age. and Byle , Order - BX1000-fof $2.00 ' ;
order 2·7- BX2002- lo r $1.50 eac h · ; o rder 6 or mcre-;
BX1002-lof $1,25 eecn-.

I V\I Jlo BooKSHoP
73

license study guide and novice study tapes.

New, updated editions

of our famous novice

FOR TH E NOVICE

' Use tile OI'detc8ld in thil magazine Of itemiu you' oo-deron a separate piecaol pape, a nd ma il 10: 73 Radio Bookshop • Pelerbo,ough NH 03458. Be $ ...re 10 inc lude checl<oo
deta,led c ' eel'l ca'd In/orma tion. No C.O.D. O'de'll accepted . 51.50 lor the 11" 1 book. $ l .00lNCh add,Uon a t bOOk tOfU.S. del 'Yet)' and loreign lurface. Fa , loo-ergn .",ma" $10 ,00
PO< booIL Please a uo ... 4--6 week i lor del ivety. Question. regarding youroo-der? P1eaH ...,ite to Customer SeNIca.I the a Dove add',".IPri<:es $U1)jeC110 c nangiton boolls 1'0'
published by 13 Magazine.)

'---- - - - FOR TOLL FREE ORDERING CALL 1-800-258-5473------'
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._---
"* --~-

..:=:Q;.

WORLD
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,~~--..'"

FOR THE

CONTESTER
THE CONTEST COOKBOOK-This tlOOI< _I. the
MefetlOI lhal et'le group 01 QpIIr.IOfI who lop lhe lilt
"'hen U", conlesl fesulll Ife publ ished. II contllln,
deta iled suggeslions fOf lhe flfl t·lime conleslef as...ell
as tIpS for lhe advanced oper . lor. Clomflsl lc . OX. and
specially contests are 1I1i discussed, complele with
pholoo,aphl and diagr.m. showing tne l'Qulpment and
oper.llng aldl used by tM lOP score... FOf the serious
contell... , B1<.7308 $5,05,

THE 73
TECHNICAL

LIBRARY

RENCE /
NDBOOK

THE 73 TEST
EQUIPMENT LIBRARY

RF AND OlGlTAL rasr EQUIPME NT YOU CAN
eUILD- 8'"1~._RI oorsl . luochon. sqU,fe .... ve gen
",.'Of,. v. ...tI>Ie lttngl" pul,. g_.IOf._100 kHz
m.fker. 1·1. nd <1 s ..eep ge.......tors. • ud io OIC•• 11<1 .ig
na ll"'IICI()I'. 1.a MHZ. ynt/'rfliZllr, dlg lll l ••ldOula IOf
counle... Ievef. ' co u nle... pfelc.le•. mlc.o.... v.
mele., el C 2!'>2 pagel . 81<.1ll" $5.05. ' 11_ _ ..

2 NEW RITV BOOKS
WORLD WID E RADIO TELETY PE STATIONS IN FRE·
Q UENCY ORDER_8t h EDITION Compiled by unjver
l al Elec lro nic i . Inc . Cont.lnI 2198 Irequenc lel o f Sla 
lions Ihat hive been logged In 1982. Freq uency. call
.Ign. name o f statIon. ITU counl'Y symbol , lImes 01
recept ion and detailS a re 11lC1L>de<l. Ail lype. of RTTY
"Ilions afe lilled Including lIChedutes 0182 press lind
news a9"f'Cin ope<1I1'''ll on 637 IreQuellC"'S. IllCludes
n met~lcal stationlon 279 lfeqUllllC..... . cc-ees
a ll RTTY Ilalloni lrom 3 MHZ 10 30 MHZ. a«. rretro.
governrn&n1 . mllll.'Y, d lploml l.c . CQVefl . 11 serri<:es ,
This Is lhe moltlCCurllle RTTY Ilstlhe'" il a nd ' mUIII
lor the seriou l RTTY enlhuli.11. 81<.1270 $ 10 ,95.

WORLDWIDE RADIO TELETYPE CALL SIGN LIST OF
UTILITY STAn ONS- 81h EDITION Compiled by Unlvef'
sal Electronics, Inc. Contalnl more than 4000 ca ll
.Ig ns In alphanumerica l ofdef, Aillypes 01st.llons are
lilted. 183 ul ility s ta tion mnemonicl a lld name aeeee
vlat ions. Plu l abbrevllllioni fof re<;llonel ,Ulle. In
Au.trllli.. canedA.. US A . nd USSR All lTU Symbols
dellgnallng countrles.Of geographlClI! a fU I. Tatl>le 0 1
lilocation o f inlemallooalcallllgn ser..... . Re;rlsed
radio regul.lion. on IndenliflClliOn 01station• . 11'lC1ud
ing form. tio n o r c .1I I.gn• . All se"""c", Iisled.
8K1271 "".95

ALL THREE OF THE ABOVE
ON LY $4.95 ORDER LB7365

PROPAGATION WIZARD'S HAND800K- by J . H.
Nelson. When sunspot. fiddled lhe WQf1dwidll (lOf1lo

mu"'icallOftS ""twofks 01IhII 1lMDs, John Henfy Nelson
looI<ed 10 lhe p1anels for ... __. ThI _II .......
IIlOOfY at ptOPagIhon to<ecasling buId upon inler·
plInelllY l lIg..........! thal made the a ulhor lhe f11O!II ..
liable IOfaeater in Aft'Wlea Iodly. The boOk provides I n
...,lighlened l0oi< at communicalions pul, present, 'nd
fUlure. II ..e ll al leaching lhe .f! of propagahon
fOfecasting , 81<.1302 $695,·

SS B. .. THE MISUN DERSTOOD MODE_ by James 8
Wllso",. Single Sideband Tf. nsmlSslon, thousands 01
uS use II every d.y. yet II 'em.ins one 01 the leasl
und e rstood f.c,," Of Im.'eUf r.d IO . J . B. Wilson
",_IS _.' method l 01 s,oeband ge tion . • m·
ply iNUllr.led ...Itll chan• • nd iIoChemlt rc l hlcll ...iII
enable lhe ImtHhoul fe lde< 10 conlifUCI h'l own I Ide
!>InCI ganar. IOf. A mu.I I()I' lhe II!CMICI'Iy·sanouS h.m
8"'1351 $5.50.'

VOL IV IC TEST EOU IPMENT- Be<:ome , IfOUllle
lhooting ...iZard' H" f. aft 42"ame Con11fUC11on proj.
«ts fOf building lesl equipmen! to ....()I'k " ,lh )'OU. ham
stallon . nd In se,..." c lnj d,g, !al equ ,pment. Plus I
cumul. llve Inde o lo r 1I11 our volumel f()l' lhe T3 TEST
EOUIPMENT LI BRARY. LB7382 $1.95,'

VOL. ffI RADlO FREOUENCYTESTERS- Radio f,equen
cy ",aval. me common denomlnalor 01 ama.leUf radio.
Such iteml as SWR, antenna Impedance. Irne Imped·
ence. RF output. and field s t'englh:de lailed Inltrucllons
on lesling lhesfl ilem. Includes secnces on .Ignal gen
....alOfl. CfYIt. 1 calrbretOfl. grid d'p QlCIII. ,OfI. noise

l e ne rl l o <l , dumm y 10.dS , . nd muc" more.
B7361 $1.95 .'

VOL II AUDIO FREQU ENCY TESTEAS- J em--pacl<ed
wilh .,1 kinds at a udIO Ifequeocy 1...1 aqulpmenl. If
you 're ""10558. RTTY. SSTV.etc., Ihi. bQoO; il .musllor
)'QU ... • 1lOOd boOk IOf h~l , addICls and .~penmenlllf$,

100! LB716O $1.95. ·

TOOLS C&
TECHNIQUES

fOR ELECTRONICS

BEHIND THE DIAL _ This book ...pl.ins. In delail,
wh.t' l goi ng on on a ll the hequenc ies. Irom shorlwave
UP to eucre...ave. It gIves Ihe reaoe,. good Idea o f what
he Clln find lind ",here 10 "nil It, IIlclud,ng some olll!e
secret s la t,ons SUCh as the C,I.A d the F.B.I,
E"""fIh,ng Is ~ed short 01 fTIOClOW mon,'or,"O
Anyone lIl!erestllll In pufchaSing I short r&eelver
should l'IilI.... a copy at Ih,. llOOIL su.....,IIlIflC't. • latlOfl
IIYOUI conside<l"o n. an i...,,,.. . yslems, interlace. and
the e le CI.om.gn., lc spectr um. Ife inc lud ed
BK7307 "" 95

TOOLS " TECHNIQUES FOR ELECTFlQN ICS - by A A
WOCkl 's III Nly,lo-uAOefll.ncl !lOOk .."u..., !Of lhe
beg,nn,ng kll-bullder .s ",et l as lhe e.perienced 1'10(>.
b)"I!. It has numeroul PlClurll!l ancll!e'lCnplionl 01 lhe
",..1••nd COffI!CI ways 10 vs.e b.asiC Ind sPeCIalized 1001.
10< .leClfonrc protects, .s ..e ll al specialized metll·
work'ng lOOIS and lhe ch","lcal a ld. ",II ICh a '" used In
rep. " I M pS, B"'7:w8 Sol 95,'

70 YEARS OF RADIO TUBES AND VALVES- br ",""
Stokes "Grea t, 1M best boo!< 0f1 tile his to ry 0 radio
lubes that I'V8 eVlI' seen!" 'eyed 73', tecnnrcereditor.
W,illen by an ",_pert who has been in volved In radio
since '29, th is book will be 01 spectatln tares ttc "old
timers" and will provide tncee younge' hams with a
uni que sense or the history or their hobby, BKt212
$21.95

EVERYTH IN Q YOU ALWAYS WANTED TO KNOW
ABOlIT AMATEUR TELfVlSlON, (but ....hld to ..,
- By M'ke $1_ WEllIQCO. ThiS DooI< is • eompIele
guide to Mlling up your O'/Iffl .....teur ,ldio1~

INTERFERENCE HAN DBOOK- by Wilham Fl. Nelson. slalion. II eon"ill$- A h15101')'. wIlat MlU'pmel'lt you
W A6EOG_ ThiS t imely l'landtKX>l<~ ....ry ty pe 0 1 .-:l. '"<leo I"*"Y. carner...~ ligl'lling. $pOC;ial

THE NEW WEATH EA SATELLITE HANDBOOK _ by Of. RFI problem and give. you the solullons biased on ettecte. sound A1'V OXlng. mobile FSTV, ATV repNl ers,
Ralph E. Tagge rl W8800T, Here i. Ihe completely up- practicil experience. Cover. inlerterence to TV, radio, ATV grQl,lO$,l)ulldl"ll pro,eels . tll!ll equlpmenl , llH!efdi·
d. ted and revl."d "d,',on con laon,ng III lhe Inlorml' hi· Ii, te l"pllonl! , rad io amale ur, commerc i,,1 and CB reelory. I cumull tlve index 01 Q\l 1tf 1000 Irtic l.,. on .ma·
tlOn on lIIe mosl 10phlsTica led .nd eUec tive I pIC. equ ipm"n!. Power line Inte rfe rence is covered in depth teu r TV I nd much more . TlIl. II the new, 1M2 Itdltlon ,
cr aflno w in o ,b;!, Th' l boo k Serves bolh lhe eo pe ,, · - how to locale It. Cllre It, wo rk wllh lhepubllc . safely From the publi shers of Aml leur relevision M. gllllne ,
e nced Imaleur u telli le en th us, as t I nd the ne wcomer preca ullons. how to t r, in RFII invesll(jalofS. Written by BI<. 12U $9,95
It II In onlroduc tion 10 sa telli te "'at ch lng . p,ov ,dlng .11 an RFIe operl ", ith 33 years o f ...perlence. th ll profule·
lhe mlOfmll,on 'equned 10 construc l I comple te I nd Iy IlI ul lll ted Dook is p.Cked ",llh pnctic,' easy·to- WORL D PRESS S ERV IC E FR EOUE NCIES - by
'u g h ly e !lec ll ve ground Sil l IOn , SOlid h.rd"'I'e undl!r".nd Informllhon. B"'l230 $11.95 Thom.s Hlrrlnglon ClIn 'l "'I II 10 he.r Ih. ev.",lng
de.,gn••nd . ,1 Ih. ,nSlflK:I,onll'l8CeSSllry 10 ope<.'e ....."' s . Of . 'e you " Ondltfi"'g . boul Ihe ne", Ih l l )'OU
Ihe l'Qu,pmenl lI'e .ocluded F()I' • • pe<,menlltf. ..1>0 OWNER REPAIR OF RADIO EOUIPMENT- by F'lI nk .",n ·, he. ring? Reee '.... by Rad io Tele type (RTTY} .II
.f. ope<.""O ".I,onl. lhe booll dell"I. 1I PfOCedUfl$ Gins "'flRa. _e'• • bQoO; Il'IilII ....'11 I.aefI you . '" . p- lhe ....Ofld ....... 1 . nd 1' '''.llCi.' h.ppen ' '''g. from lhe
f\&C.ss.'Y 10 mod,ly aqulpmflfll I()I' lhe ""........"'s 01 "'OICh 10 IfOUblesI>ooI'''O ..,Ihoul • shick lull 01 lesl wo<1d c llP,loI. on. 2. I>o!.r• • d. y baS;• . Th•• tlOOI< g i....1
.~lCf.ft Am.,euf .... ealhe< " 'elhle I c tivlly fepf. flQu'pmIf'Il. WnU..., i'" .......1I11......~I .........., IC-' you lI.e Ifeq u&fl.Cles . nd I'mel 01 bfOIdc.11 01 l uch
Ienll I U""q"", blend 01 int"fes" tneomPISSlng elee· style.'1 ..til entOUfage)'QU 10 successlully fr.)'QU' 0 _ ne..s Ie,...,ic • • IS .liP. UPI. R.ule... TASS. VOA lind
1,0nICS. m"tflOfology .nd lll 'O"'l ul 'CI Join lhe p"vi. ng jIfOt>IIms eo 10 90% 01 lhe t,me. Even II )'QU dOn't Lonoon Press. Also Inctuded II . n int<oduChon 10
leged Ie ... In "'1I1ch,ng Ihe spect.cle 01 " a rlh n I lftn wMI lo fr• • you can learn a 101 aboul ho", lhi"Os "'Ofk RTTY ""Ih i",I()I'm.llon on . qui pmenl, "nlennas• • bbre-
I,o m Ipace on yOUf o",n mon' tor in g equ ipm. nl and I. iI Add to yo u. "bf. ry and person.1 Up"rl lle via llonl -evefyth,ng you need logel slafled ln RTTY.
8"'7383 $8.95 ' BK7310 $7 95 • BK 12Q2 $7 95 '
'Ul e Ihe order cafd In lh ls magazine o r Ilemlze your o rde , On a sepaf. te piece 01 paper and mail 10 : 73 R.dlo Book.hop • Pete rborough NH 034~, Be l u re to include check Of
dllla" ed credIt card Inform allon, No C.O,D. ordefl .~cepted , $1,50 fo r Ihe h'sl book. $1.00 each additional book lor U.S. dellve'Y /Ind fo re ign surtace , For lOfe ig n a llm.11$10.00
per book, Piease allo.. . -6 weeks 10f delive ry. Quelfions feg. 'd lng YOUf o rder? Plelle ",rile 10 CUltomer SIIrvICe ., lhe above addfell. (Pllces su bleel lochange on bookl nOI
pubhlhed by 73 Ml gazlne.)

'----- FOR TOLL FREE ORDERING CALL 1-800-258-5473----/

HAND BOOKS FOR
r\EWI THE HAMSHACK
AMATEUR RAOtO CALL DI RECTORY, 1182·11l83 Edilion.
Compoled lly: Jack A.~ N1BICand Ashok K. Anand
Her. it it. and 1I1 a pr;ea )'QU can alfor<t! A d"IIC!Ofy 01
over . 10.000 'edio amalMn In lhe Un,led Slat es (as
licensed b)' Ihe U, S. Gov'l). Completely upda led !of 1983
Easy 10 h. nd l" 8'/0 " 11 form.l. Bl<.t~ $14.95

THE TEN METER FM HANDeOOK- by Bob Hel' 1<.9EID.
This h.ndbook has bile'" published 10 help the ten metllr
...,thullall learn more aboul Ihll mllny mel hods a t cee
versionl .nd Iricks tn.t .,e used 10 m.ke eoliling unltl
work bener. Join the greal "Ilnke ,,,rs" of Ih. world on ten
FM lind ...,jOy lhe I. nl..llc lmount of fun In commun~

cating w,lh lmaleur 11.11on. WOI1dw,de on I.... melltf
FM 8"'"90""95.'
TME CO MPLETE SHORTWAVE LISTENER'S HAND
BOOK. 2n(! EDITION b)' Ha"'k Bennatl an(! H• ..., L
Hllimi. Thll compfl!llntl.... volume CQflI.i",.1oad1 01
ne... Informl liOn ffOfll . 11 0¥IIl' lhe wo<Id on lhe I. IH I
developments In $WL IlChnolOgy c'ubs. llSOCilllon• •
pI.cllces I nd st.honl. A Il'IOfoltgh gUIde to stalionl Of
the ...orld by g....ef. , con ll """, I., a ,,,. . nd frequency II
Inc luded B"'1241 $9.9!i

THE PRACTICAL HAN DBOOKOF AMATf.VR RADIO FM
REPEAT ERS _ by Bill Pastern.k WA61T F (.ulhor 01 73
M. gazlnn monlhly co lumn "looking Wnn Thill. the
book for lhe VHFIUHF FMItf. complied Ifom mllen.,
submilled by o oer • hu ndf ed i"'di vl d ual l. club• .
Ofg.""ZI Iion' I n(! equ.pmenl m...ulact ....... A "mul l
ha....... lOf YOUf ham sl'llCk shell. BI<. IIIl!'> $12,95,'
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nL COOKBOO K_ by Oon LancaSf." bplalns what
n L II. how II works. • nd how 10 "se.1 DISCUSses prac·
ncar .pp'ocatlOf\s. s..en .s • olg ltal coun ler .nd d.S
play sysl,,". evenls «lui'l l.....Iect,onoc slop.... lc".
digital voltmet.r .nd a d,g'I.l tachomele. ,
BK1063S9 5O. '

CMOS COOKBOO K - by Oon Lancasle'- Dela ils the
app llca l lon of CMOS. the low power logic family
SU itab le ror mosl applical lons p,esently dom lnaled by
TTL. ReQu"ad re.ding 'or every serious digi lal e. ·
penmente' ! BK I Ol t 110.50.'

TVT COOKBooK_tly Don Lancaster, Describes lfle
use or a lIandard l elavll ion 'ece,ve' as a mic.opro
cesSOf' CRT te.mln.l . E.pl. ,ns afICI desctlbes cnarac·
l er ge-nerallon, cursor conllol and in lerl ace .ntorma·
hon 11'1 IYP,c.l . e.sy·to-uflClerSlafICI ~ncasler slyl.
9K 106-' S9 95 .·

lC OP-AMP COOKBOOK _by Walter G Jung. eo..,rs
nOI Only I fle DaSIC tn.eory 01 me IC op . mp In great
dela,l. bul . Iso Includel over 250 pracloc.1ci/cul l ' p
p licat ions. li berall y Illustraled. 592 pagel . 5 '1> ,,8 '1t.
sollbound 9 Kl028St4.95.·

VMf ANTENNA " ANDBOOK_The ...... VHF Am.",..
H.ndbooll deI"l. ,,,. theoty, dnogn, and conllructl(lll
oI llunclre<la O. (I,lIerenl VHF and UHF .Neon.. _. i1
pract~1 book wnllen lor Itoe __age .....teut wl\O
t.k... joy in building, not l ui' of comple< formul'llor the
design engineer. Picked wltll laauio u. anlenna profect s
YQu can bui ld. BK731i8 55.95.'

CUBICAL
QUAD

_ .__..__.

--

HOW TO DEFEND YOURSELf AOAlNST RADAR- by Bruce F. Bog and James R. Bodnar, ' 'a...-yer and rada<
• • pert. This booI< gl.... you lhot ammunition to ctlf,ll&nga l hot ,. da' Idf!nce·· III" usually Inds to a speeding
com-ic!ion. Tl'Ie majOr part of the book details the In.... WOf1\;ngl OI.ada'-you 'll become mora Of an upert lha"
mD$1 pollcfl ofliUfs and jU(lge$. Tht' _11\det 0111'Ht boo!< 0\1111..... how 10 def~ you""",11ag.inst. s.peeding
licksl-I'" obse<'w.liOns. meuu..s and Inl imony you mus' obl.in 10 delend you...lf ...illloul I.,. .,.Ip 01 a
la\ftY'lM'. The pne- Is .101 less l han • l ine! BK12(11 $fl.95."

MICROCOMPUTER

THE WELL
EQUIPPED

HAM SHACK

•

Th~ (jl1aK'" uf
"Ham "Radio

.

BOOKS

1:1 OIPOLE AND LON G-WIRE ANTENNAS- by Ed .....'d
M. No ll W3FQJ . Tnl. I. 'h. I" al (Oll-.: lIon 01 ...I u. lly
.......,. type 0 1w i•• a"Iann. u Mod b y .milla"••. Includes
di ...... . ions. COft I'llutahons . a nd de"'1&!l COtIst,UCII()fl
da ta 'or 73 d iffer...,1 .nl~n. types Append.c..
deK,ibe I t>e con' l.uchon of I\OIlIe bfldoes, line IUne<'I ,
and da'l on "".'''''no 'esonant I'equency. ~e loc l t y
' a clOI , II'ld 'w._6'" 1016 $!,5(l •

BEAM ANTENNA HANDBOQI( IN_ Sth M lt!onl-by
William I, Orr & Stuafl O. Cowan. Vagi beam Ir.eory, ceo
structlon and ope..llon. tntormallon on wira beams,
SW~ curves and matching systems. A -rruet'' 'Of
se,lou l DXers. BKt197 $7.95.

ALL A80UT CUBICAL QUAD ANTENNAS (2nd edl·
lIonl-The "Clualc" on Quad dealgn, IhotOfY. ece
. truction, and operation. New 2nd edillon contains
new .eed and m. lclling .~I","••nd new data. 8 K1196
SU S.

THE RADIO AMATEUR ANTENNA HAND8OOf(_ AJI
IIboul .-i'" "'I~ beilmI.. l~. ~Iun• . COP.
'.ell.... SWR and lowers. CIeaI and complete Inf~
liOn. BKI199$7.95

SIMPLE, lOW-COST WIRE ANTENNAS FOR RADIO
AMATEURS_All new data and averylhi"ll )'Qu want to
know eoovtiow-coet. multi-band Intennas, Inexpensive
beams, " Invislbl,," . ntftnnu to, h,ma In "tough" loe. ·
tlon•. 8 "'1200$1.*

WORLD REPEATER ATlAS_ Complelely updated, CMIf
230 pages 01 repeal er hSl"'llS are ~lt8d try lOCation
and freqUllllCy, More than SO maps pitIpotnl 20lXI repeal·
er IoealionS I flroughOul the USA. Foreign listings in
clude &'ope, I'" Middle Easl. Soul" America, and
Africa. 8K7315 $2.00

THE MAQIC OF HAM RADIO- bY JeHold Swank
W8HXA. Under varioul call 1igne, W8HXR has been
hea/d on Ihll ham bands since 19t9, He hes ...etcned
amataur radio grow lrom lhe daye 01Model A spark colla
to an era or m'croproc'lssor. and sal el ilte communic.
lions. Jerry has responded 10 calls lor help 'rom eaMn
Qual<e-.atr1eknM~ua and lomado-r...lIlMd Xenia. Ani·
aretl<:a. one 01man s toneIles1 OUIpos1a. "has beer> a bll
less lonely. lhanks 10 Jerry"8Ii.eIess phonepalchlng el·
1or1s. Dr.wlng on hiS own eoIorfui e .perltnc:eS and
!hose 01 man~ oIher I\ama, Je<ry has compIlad lhil word
p;et .... 01 ham radio durlng 1M pUl 810 decll<1M
BK7312 $04 ,95

A GUIDE TO HAM RADIO _ by l.aIfy KaI'IanlIr WB2NEL.
Whar l Amale", Radio .n aboul1 You ean learn the
basics 01 Ih ls !asc inatl ng hobby with thll excellent
~inner's guide. It ans""",.. the meet lrequently asked
queetlons in an easy-golng manner. and It , hows the
beSI way 10 go aboll! getting an FCC license. A Guide to
Ham RadiO IS an ideal inlroduction to a hobby enjoyed
by people arO\ln(! t tlOl wortO. BI<7321 ~.Il6."

TEXTEDIT-A CGl'nplela Word PI Qc.aa'"9 S,._ 1ft
kllfonn_ by IrwIn RaD9lIPO'l. TEX7E0I7 .. an inexpen
sive WOld processor Ihal you ean adapl 10 sull your
.-..:I• . from w ril ing lorm lellers to I.rga le.ts. II is wfil·
Ian In mod"las. SO you ean Il»d and use only l hose pol.
l ion' thai you need. Included are modules l hat perform
rlgh l ju st il ical ion. ASCII upperllo...ercase con~..lon,
one-kay pllrase entering. complete edl toual lunc lionl.
and m uch morel 7EXTEDIT Is wrillen In TRS-SO ' Dllk
BASIC. and the modulee ara documented in lhe
author'ladmi,ably clear tu torla l ...rltlng I tyle. Not only
does Ir...ln Rap papol'1 e.plai n how 10 use 7EXTEDIT; he
also explains proorammlng technlquel implemented
in l tlOl l ystam. TEX7EOIT Is an Inexpensl~ ...ord P/o
cassor thai tIOllps you learn about BASIC program
ming, Il ls wri llen lor TfIS.8O Model l I .nd III ...ilh TRS
DOS 2.212.3 and 321<. " TfIS.8O and TRSOOS are trade
markl olltlOl Radio sn.ck l);vision o f Tandy Corpora
tion. 8K7387 S9,97

THE SELECTRIC INTERFACE_ by George YO\Ing. YO\I
need ItIOl <:lu.hty pnnl Il\at • d.isy wheel printer pr0
vides but lIle tflOuafll o t buying <:M-. makes your wall'll
...i ll. SELECTR1CTM INTERFACE. a IIlep-by·S1ep guide
10 ,nterfill; i"9 an IBM S'llac lric 110 WfIler 10 YOU' m icro
campulaf, w,1l gJ... you I llat Quailly at a fracl ion o f Ihe
price. George Young. co-autho. 01KIloba ud M icro com·
pUlmg magulne's popul.r " Kilobaud Kla,.,oom "
series. ollefS a jew-cost alternat ive to buying a daisy
10111&&1pl inl".. SELECTRIC INTERFACE Includes: step·
bY·llep roetracttcna. tips on purcllaslng a used Salac
«re. InlotTllation on vafiou s S'lle<:trlc modell. includ·
ing the 2740. 2ll8O. and Dura l1M1. driver soft.....e l or
Z80. 8OllO, and 6502 Chips. l ips on inlerlaclng lech·
niques. Wllh SELECTAIC INTERFACE.nd _ back·
gtOUnd in eleClron lCll. you can h..... higl>-quailly. 10...·
COIIt , leller.quallty prinle•. Pet.ls nol included. BK7388
S12.97

.cl COMPUTER GAMES FROM KILOBAUD MICROCOM
punNO- Forfy games In nina dillerent ealll9O'iel.
Gamel lor large .nd smatl systems, and a section on
calculalor games. Many versions 01 BASIC used and a
...Ide variety 0 ' systems represented. A must lor tile
sa.loul computer gamesm an. B1<7381 $7.95 '

CO MPUTER CARNIVAL-by Ric hard Ramell• . Your
child can become a cr. c kerjack compul erlal wll h Ihe
sixty TR8-SO Level II p rOQ/ams In CO MPUTER CARNI·
VAL. This large-I y~. spiral bound book l or beginners
is a ve/ilabla lunhouse 01 games. graphics. quizzes
and I)Ullles. Wriuen by 80 Micro columnisl Rich..d

KILOBAUD KlASSROOM -By Geofge YO\Ing and Pel. Aamella. Ihe prOQrafTlll are c hallenging enough 10 ....
SIa<l<. LNm'ng aleclronocs th«lly ...,thoo.rl practice ....·1 sure conlinued ....."Ing. yel sho<I enough 10 proviIH WORLD RAOtO TV HANDBOOK 1ll83, 21TH EDITION
NSY. And it's flO fun 10 build IlI'l electronics projecl illal yO\ll child ...llh I.,. Immediate dellghl and fe'llrard 01 - TlIis boo!< .. lhe bible 01 inlernational~I_

you canl UN. Kilobaud KJa~ I.,. popular __ maslerinG basi<: ooml)l,ll ing skills. A.nd l or e-oen gr...l . providing "'" only aull'lOritativll source 01 e.act inlor·
1,"1 published In Kilobaud Alicrocompuring. comblnes enjoymenl . gel I.,. CA RNIVAL COMPANION. e JO.mi· fTIlIl iOII about btoadcesling and TV "allons worIid
Ih«lIy ...ilh practice. This is a~t;r~1 eourw in dig"al nu le easselle eontalniflQ an lhe programs in Ihe booI<. \Wide. Th" 1983 odilio.... complelaly revtsed. giv-
electronics. n slans out wllh very ,imple eleclronic, Eliminele, liresome IYPlng and lell your child ,pend 'ng camprenenslve coverage 01 short. medium and long
proteets. and by 1M end 01 1M course you'll construcl more time enjoying l he prog•• m•. BK7389 SHI.G7 w.ve. 560 pages of vil al u pe"",s 01 world Iislening.
your o...n ...orklng mlcrocomputerl BK7386 SI.,95 CC7389 Book and ceeeeue $2•.97 BKl lBot S15.50
"u ee Ifle ordel t;.rd In Ihls ma9.zlne or itemize your order on a ee perete p iece or pape' and m all 10: 73 RadiO Booksnop e PelerbOrough NH~56. Be sure to Inc lude t;heckor
del a lled c recueerd Info/m allon. No C.O,D. orders accepted. St.OO l or the flrsl book. S1 .00each addltlona! book lor U,S. delivery and fo,eign sud aca, For 10Hlign ai/mali SlO,OO
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ASSOCIATED RADIO S1 3·381 -SSOO
B012 CONSER BOX 4327
OVERLANO PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1 .00 FOR OUR WHOLESALE LIST OF UN$ERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE - SAVE - SAVE V/S4'

"DIE PBOnSSIONAL roUCH
COXJ:S ro IMIDUB BADIOI"

"BEEPER III"

COOIlIWItICATIQNS DUIClN.IMC

<l..~

MORSE ONE KEVER

Communications Design, Inc.
1104 I . Tho_ at. - W••t M....phl.. "I' 72:10'...._7._.....

Iambic Operat ion for Squeeze Keys

Self Complet ing Dots & Dashes

Adju stabl e Volu me & Side Tone

All CMOS Des ign

Re lay Keying - Fast Act ing Reed
Keys A ny Rig

Stu rdy Black Anod ized Aluminum Cabi net

Self Conta ined Pow er Supply (9 v Battery)

139.95

"ADD rHE BEEP'"
· '1lP-3 A Ocmp_ Wlt/'l"""". <:able,

1'bn<l&r<l4-plnoonnO<XOnl ..... PP
IIp·3tl ....._ """"l'l without

wnnllClO.... AMyoul' Mm M.\lIlIpp
IW'~ ClrouIt-tulr<lV<mllOOlor

aualOII'lln«Aon.""" • .\lIlI PI'
All urulB -mblM '-...a OH l'08Iden\6
0<1<16'''' _ Tllx '·

--BP·3 . ucom.....1l7 p"'-a,...,ua hlCh r...
q_~14!,ha~ol_U'&nImI&
....., and a low _p at the end V1r\UoaIlJ OIIIm'·
...- ' W ........· '0... ·· !or up"'_,...
OO .!W'>CIOo ~v~ mOIl IUPP_' can be
d..-.cUJ' m \>UfO<*! 10 any~__ .hlch •
keyed b7 ,"",n<l~ the PIT 11M ,\he PIT \lrW
"fOllallO m_be p<»llJ". """~ Ulan 24
VOC. nor the "".......1 g...- Ulan 100 ma I
Work• • "" .1rtU&IIy &11 mcdern~ You '..
heard It, oo.)'OU ...n I>&... n....

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

CENTRA L NEW YORK 'S MOST COMPLETE HAM DEALER-

Call Or W,il. f or Fr.. (At. 1og Of 01"- COl Product.

ORAn TR' OR ' Y A U U "'0'

Featuring Kenwood, Yaesu , teem . Drake, Ten-Tee, Swan , Dentron, A lpha, Robot ,
MFJ , Tem po, Ast ro n, KLM , Hy Grain, Mosley , Larsen, Cushcralt , Hust ler, M in i
Products , Bird , M irage, v lbroptex . Bencher, Info-Tech, Un iversa l Towers,
Call book , ARRL, Astat ic , Shure, Collins , AEA . We service everything we sent

.;".... W rite or call for Quote . You Won't Be Disappointed . (-;-3
I ..J We are just a few m inu tes 011 the NYS Thruway (1·90) Exit 32 - ,

.• - Radio 11JorlJ -,, -
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DX

Lloyd W6KG and 1m W60L COI.m accep t Ihe i,9K2QL lic.nse in Ihe ollice 01ffleMino SI.r
of Communications in Ku .....a'f,

bands] wou ld be hlgh e ' . as lhi s Is whe.e
the demand extats.'' Jay and Jan mace
mO'e Ihan 4000 conl acts in the CO WW
SSB c ontest.

aSL ee-es to. FOGOJ (OSL via J an
K6HHOj and FQ6JO (OSL via Jay WOOO)
heve been sent out in ans_ to ca,ds '.
ceilt9d. If you hal'9n't lece,ved you's yet,
tfy anot tle . c.rd, 'tlCidentally. Jay and
Jen, who pUbl,stl a list 01 QSl managers.
11le W6GQIK6HH D List. got thei, FOG can
.,gns .....ftfsed in til. advance publicity.
No prOblem; OSL ..Ihe< call thfQVQh Box
TOO. R,o linda CA 95613.

Uoyd W6KG and I". W60L Colvin made
aootlle< Vaame-backed Oll:pedrt!On this
past yea'. h,ltIn.g. among Olller places.
Saudi A'abi... Qata •• afl<l Ku...eot, They
'aport:

saud, Arab ia HZ "We v,s,ted HZlTA
and HZlTC in Ille cap,!al o f R,yadh, which
is a la'ge mode," city. It I' unu,ual in Ihat
U is not uncommon to see $lo.es closed.
...it h many ilems Ihat they .ellle" ,n I'ont
01 Ihe slore ungu a ,ded. AlSO, s tores Can
occasio na lly be lo und open w,th'no atten·
da nt p.esen\. One .eason fo r th;, is that
rne people a,a Ita,y ' eiig lous, a nd second
ly. il a thie f is caught, his ha n(\ is cut o il!
We also Itlsiled HZIA B in Oha hran. The.e
a 'e 30 ope.alo" t ha,e, and Ihey ag .eed to
la t us make . Vas me e Xped'tion 10 ' ttle
two days of me ARR L Inte ....ational CW
OX ConteSI. 19~2(I Fe b.uafy. t963 We
made some 1500 OSCs in thel pe.iod,
..ith lo ul 0 ' Ihe ' egula., ope,alors helping.
All OSLs fOO" HZ1AB 100" these t..o da.ys
s!'tould 00 10 hsme, PO Boo 202S, lAst.o
Vililey CA 94546 "

Ku..811 91(2 ''Our na.1 stop ..as Kuwait.
_e ... were . 0t,emeIy lOf1 unate to ...

I

•

•

...
7

Talliti Fen Did you wo,k J ay o . Jan
O'Bden W6GO and K6HHO whils they op
erated trcrn Tahiti in t982? The hus band
and ...ile team rac ked up nea.ly 9000 con
tacts In lhei. two-week st a ~ In FO!) la s t
October, sponsored in part by the Inlerna
lio nal OX Foundation. AbOut ha lf of Ihe
tea m's contac ts "e'e with stalaside s t.·
tions . an d ano the' quarte' olthel' asos
came out 01 Japan. Ten mele,s .... s !he i,
most p,od uel ilte band. p .oduci ng .bOul
h.1I of Ihei. coniacts . The 9000 contact,
included 128 count'ies! The O'S"en, ,u.
vi¥ed a m'splaced anlenna .nd l (lO-k ph
winds d "n.g t!lei. OXpoId,toon . Jay .."tes.
" Had no! lost OUr 40- arK!llO-mrlter an-
tenn..s 10 t ile .....ind•• our totals [on these

NOTES FROM ALL OVER

soctattcne ne .....stette•. WeFf' , co lumn.
111'1 Preacller's Corner. credit s Ihe Sler·
Ilng.Rock Fa lls newsleffe" Anyon a kno.....
the aulho. 01 Ih lS deli ght lu i p,ece?

Se.iously, anlen na and es pec ia lly to...·
e r ...o rk 's dange'ous slull . Even a task as
simple as chang ing the coax 10 Ille anI",,·
na can lead 10 lil.th reaten ,ng conse
quences. So lake a lotl le • • ", car. the
ne ol lime you climb you. 10 _ . Remem
bel. the secret to OX sucea.. i'IOng...,ty.
no, ha ld.....a .e. li". to OX another day'

Some 01 you ha... asked wIla t hap
pened to the OX column tfle last IWO
months. A fi",ce ,elapH 01 the same
pneumonia .....h'ch cu rtailed my Atflc ..n
OX"ed, tlon to 9 Ll CA . C5AAQ, and
6W8MM laid me low .ecenlfy. Sorry .bout
not be,ng a ble to .., ite the column...nd
thanks 10 ' you. ca'd . and notes."" tfy to
h.ve some e . " a·speci., cotumn, in the
.es l 01 the yea•.

lop section 01 my ne" 8O-Ioot 10_.
When IlIaCI compt.led my work, I di.cov·
..ed that t had. ewer the cou.se 01_al
" ips UP lhe tower. brough l up aDoul 300
pQ<,IndS 01 tOOl. alld spa'. h..-d ..are.
RaHlftf tnan ca'fy th. no'" unneeded 1001.
afl<l m. t.,ial do..n by hand. I decided to
10..., the it. ms down in a small ban" by
u,ing ,pulley, ...hlch fortu nal.l y ...as at ·
lached 10 the gin pol. a t the tOll 01 tlla
Iowa '.

"Securing tha rope a t g,oulld l&\Iel. 1went
10 the top 01the to ..... and loaded tnetoote
and mala ,iel inlo the barrel. Then I wenl
back 10 rne ground and unl,fId tne rope,
holding il tightly to enSu.e a slo... eeeceet
01 the 300 Ibs, o f lools. You will nota In
block numbe, e leven orme acctoent-report 
Ing rorm lhat l weig h o nly t55 1bs

"Due to my smp. ise a t being je .kfld 0 11
Ihe ground SO suddenly. I lost my p,e..
ence 01 mind . nd to' got to le t go 01 lhe
,ope, Needles s to say, I proceedl'Kl . t a
'.the' ••p,d ,ale 01 speed UP tile "de o t
tne lo..er. In the vicin ity 01the 4O-toot ....·
... I met tile ba.... com,ng cc...n. TIl" ..·
pla,ns my t.ectu.ed skull arK! broken col·
la,bone.~ onty sI'g hlly. I contonue<!
my .aPld al(:""t. not stopping unt,1 the Io n-
11"'.01 my 'ignt narK! _e IWO knuck l.,.
deep ,nto tile pulley.

" Fort una te ly, by Ihi, "me. 1 hed ••
ga'n«! my pre-sence 01m,nd and wll able
to !'told on 10 tile rope ,n spite o t my p.,n.
At apProx,m..t" y Ille same l,me. !'to..._.
tile barrel 01 tools hit the g'ound ..nd the
bOl1Qm fell ou t 01 the barraL o."Oid 01the
we,g ht 01 Ihe tools. the b....er no...
.......ghed a pp rox im. te ly 2(1 pounds. I 'e le•
you aga in 10 my ..eight in bloc. numll8r
e l&\len , As yo u might Imag ine, I began a
rapid d escen t down Ihe ,ide 01lhe lowel ,
In Ihe vi c lnily ot the 40-1001 leve l, I met the
bartel coming up. This accccma 10' Ihe
two f,aclu'ad ank les and Ihe laca,ations
ot my lags and lowe' tlody,

"The enco unter wilh the harre l s lo wed
rna enough to les sen my injuries ..... hen I
le ll onto the pile 01 loola and . IOftunat e ly.
only th.ee vertabrae ...e re c.acked. I am
so'fy 10 .eport. ho.....e ve•• tll at as I lay there
on the tools on pain, unable to .tand. a nd
.....a tc hing tile empty ba..el 80 teet abo1te
me .. .1again lost my presence 01mind
I let go 01 the roce ."

So now you are 1000_ a lned! I came
acfONth,s gem in tile Kansas City OX A..

Chad Harris VP2ML
BOK 4881
Santa Rosa CA 95402

r .... middle 01 ' he summ.... P<'oYides a
' ''''e lor rell.cliOn and anticipation for the
OXe< _OXlng ,s al liS worSIo llhe yea,. w,th
hign elHlOrplion on 1M h,ghef bands and
stallC and no,se On the lowe. bands. So
the OXe. ,.UeeIS On '"the ones th ill gol
away" lest yea' and ant icipates the "exl
OX Hnon

In lact . the w e81htl' m ig ht eVlln be nle"

enough 10 e nl ice the OX., away from s ta t·
rc crasnes of me rig and outside lor a eritl ·
cal look at the skyhook,

Hav.you ever heard 01a OXe' who Is to·
l ally ntlltie<:l ...,th his antenna farm?
Summer bflnllS llloullhl s of a ",e.I" .".
lenn•. '" blQ one! Wouldn', ,t be great to
be knOwn as. Big Gun ... 10 be tust in the
PIleup.!

Alas. the lim,tat,OfIs of the lot. the
ne'IlI'lDQr" aM tl'\fl pocketDool< seem to
....Ie OIJt ,nala,,1 HQno< Roll statua. but pet .

hap. a lItI'Iall upgradlllg is in 00"08f , Alter
all . tile bands ar. only goin.g to oat WOfse
O¥e< tile neIt I.w y.ars. and there a'.
many more OX"... today than a l tile last
....n.pat m'n'm....... ,n 1915-6. Competl1lon
..HI Il8 intense. Mo<. antenna and r.line
ment ot operat,ng s.,lIs a'. lila onty da
le n . e . against det••io,aling sunspol
numbef.

"II you' antenna lasled me ..,nl.'. ,t
..asn·t b,g .nough,'· Ih. saying goes. Un·
lo ' t unat . ly. tneee a'a many a ma t. u' S
...hos. ant.nnas "'e'e inda.d la'g.
.nough fo, Ihis past winler. FOf th.m.
summe' b 'ings tha cho,e of .ebuild ing .
pe ,haps, 1I11 1e bel1• • th an belo,a, and on
a s t,onga r to w••. 01 course.

NO... thai .... ·' a a ll In the mood 10' scene
sa . lous antanna wo.k, I must s ha•• Ih.
lollowln g. Plc lu.e an amateu, s il1 lng a l a
daak. I,bo.lousl y w. illng a le tte . to an In·
svrence compan y:

"I am ...rit,"g In .esponse 10 you, ,..
qUM l 10 . addition al inlo.ma tion In blOC.
numbe, lMee 01 the aecident-<apo, ting
1000m I pU"poor planning' as tllacause 01
my accident. Vou sa,d in you' lene< that I
.hould a .plain more lully. and I t'ust tnal
tile lollo",ing detaila will be sull,cient. I
,m an .m'tau' ,edoooperstOO".On ,he d.y
o t lhe accident I..as wor\<,n.g ,Ioneon lhe

WAS YOURS BIG ENOUGH?
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oeive the special eall 9K20L This is the"...
Iy special call issued to vi$ili"O ..",ateurs in
along ..mile. The first few <;IlIys _ s t.yed at
the MlIfTIOIt HOtel , ..mie!l is • con~ed

0CNn line<. Slmil... to lhe a.- U illry in
I..ong a.c:1'I. The problem 01 oper.hng
Il'lefe wu t".1 trwr portholes COUld not be
e>pen«I ...., there was no way 10 get lhe
COlI> line 11'110 Ille s laleroom. we hn.t lly
moved 10 one o f Ille el'la let. ""fbV We
convInced Ille ll'I8flager Il'Ial OUr~I_I

beam would be a desirable add iliort 10 the
swimming pool a nd garden a rea of l'I is
5--star hole' ! We made 65OO contae t. wilh
amale u,. in 125 eoonllie s from 91<2OL "

O.r., " 0 . 1. ' is simi lar to aman be
caus.e il is a recenlly rich oil counlry wll h
Iremefldous new e >pansion. Allllough lne
Irealmenl 01 women he<e is mo<e libelal
Ihan in l he pall. on ly a ppro >im a te lyS% o .
the people,"" on Ihe s treets or in the
.eslaurant. o l lhe modem eily 01Ooh••re

women. The bigges t supe,ma.ke t in town
has one d a y HI ..Id e jusl /or woman a nd
. Ilei. lamities. II ia nol lelt a pprop.iale to
ha ve single men a nd single women 00
shopping loget her!

" For the lirst time ever, we t>P'f.!"ated
lrom a skyscraper bu ilding. Our a nlenn..
we'e located on top Of a 14-s lory holel
wilh • per1ectly eleillr vie w in a ll d i,ec·
liort• . The gre.l l'Ieig l'll ll8flfT>ed to l'Iel p us
Dotn on Iransmis s io n a nd ,ece ption; we

e ve,.ged eonsislenlty . boul lwo 0S0s
per minul e w!'Iile on lhe 'i','1'1 Il'Ir"" weeks
o t o pe,ating, we made 800lI 0S0s will'l
amale urs in 13S count,ies. on Doth SSB
a nd CWo10--40 me1811;

"Vi. iling personnel 01 . 11 kind s . espe
c ially radiO a mateur$. ... nol encouraged
to viSiI in Ine Arabian coun trie s . We a 'e
e . l,emely g rat eful 10 MIke A71AO .me
Il. s l'lelped us en ter a l'ld opera le 11'1 se......a l
Ara Dcocotnes."

CORRECTIONS
Tile Ii... photog.aphs in my afllele " BUIld Ih is Classic T.a l'l'' ''>l IIe<·' in the M. y. 1983 ,

lilLI'llwe<e laken by Steve FInberg WIGS L. It is WIlli reg.e l tl'lal InotICe due c redit was in

lIdver1enl ly oml\led I,om 1M publtll>ed at1ic le.

P.,.n CIow.. Wl BG
...1'lCloftr .....

Se gme nt d IC21-13 10 CO NN·13 IC21·13 to H2·.
H2·1310 CO NN·13

Se g me nt e IC21 ·91 0 CONN·12 IC21·9 to H2·S
H2·12 10 CONN·12

Segment I IC21~ loCONN- l1 IC21-6 to H2·6
H2·1l toCONN·ll

Segment g IC21·2 10 CO NN· l 0 IC2 1·2 10 H2·]
H2·10 to CO NN-l 0

S&gmenIO.P '1:25-1310 CONN·9 IC25--13 to H2-.8
H2·9 10 CONN·9

Scan ,ale 1C6-1S 10 .Cl·Jg (1 kHZ) 1C2·1 10 IC 1·Jg (100 kHZ)
Sca n reset IC1(). 11 10 1Cl-l (20 HZ) 1(;6. IS 10 IC1·1 11 kHz)
D.P. clock 'C2·7 10 IC l & l (100 kHZ) IC2· IS 10 IC1&1 (1 101 HZ)
No nJime 'eJ5-1 to GNO IC~ 10 .C35-7

IC27'" 10 1C20-4,S

11'1 me time SInce publica llo n 01 -ccmese.cns of a Counle . Evo lutiol'lary : ' in Ihe
Aug us l a nd Septe mber, 1982. ISIIues of 73, severa l erro rs have come 10 my attee tron .

Some correc tio ns were lis ted In Ille Oc tobe" 1982, is sue on page 142, The following is a
lisl o f the remain ing kno wn correc tions:

Tab le 1: ICIl).l l go es to iC I-l , not IC1·38,

The las l lo u....",ng c ha nge . a llefed troe o ftg lna l scan displa y c yc le to el lmlna le tn e
2O·Hz lIic ke r. The '" no name " Signal c roange resulted in lroe add ition c t anOlher g a le to
Fig . 16;

Fig . 7: IC1(). 11 should be 20 Hz to IC1· I, nOI 50 Hz,

FIg 7: IQ,S ac tually Wifed .. IC2·710 1014. 101 2 10 leJ·l , a nd leJ-l l to 1C5- IS.

Fill. l Ila): 1C24--3 10 IC1~ is cceecr. bul lhe con.-:tor is not " E" Delete " E".

FIg 13: " PM'" IC23--of eeeeeere only to ICt . ·12. nol lO 1C3&-1 a Ad not 10 IC2J-.12,

Fog 13: Gale omllled Irom schematIC'

~ i'f::::\!,
'CZ '-IO~IC""

Troan k you lor lIle le vo'a Dle responses , H lhere JI,e Olhe r e"o's Of problemS "e n·
cou nte red:' p lease wflle a nd I ... ill ma ke e ve ry etlot1 to reso lve lIlem,

D. N. (Nic k) EI. is WA2FPT
57 M.moria' .......

....ic. Sptlngs NT S750
"'us , rs lill

r

SATELLITES
Fig 16 ; lC36 ·1 should not conneCI to " PM", but 10 IC20-6, a s ecove .

Hete are lroe WIfI ng change. tor 11'1" (l••play·scan mod, hcal,on

1C2.·1.2.3 IS an unused g a le

Fig 23; ICt3 is a 74C74. no l a 40 13

Fig , 16: Input to IC18·1 s hou ld be IC3·14, not IC1·3.

,
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"uu
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is

""reu
"""aa
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• •••.......~
'"' l.5IIU U S
.nl 316
1151 337
'155 ill
11 52 339
un H t
'14' H'
1141 341
.141 342'1)' l U
'U5 l44
1132 144
11 29 345
112' 346
1l1l 341
1121 348
1118 148
1115 lU
U12 rse
1119 351
1116 152
.114 l 53
IlU 353
U 58 lSt
11 55 355
11 52 35 6
lin 357
n47 35 7
..44 35.
lin 359
n ll lU
.U5 1
al) l 1
1129 2
1117 I
lilt 4
n21 S
IIU ,
il l S ,
1112 7
1111 8
I U 7 9
1114 18
. 80 1 U

RS-7 RS· 8
UTe EOX UTe EgX
••••••••
lin H3
' 13' H 3
1129 H2
112. 331
1111331
.11. 32'
1151 328
nn321
1131 326
..22 32 5
1112324
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I1S2 3S3
1142 352
'133 351
1123 35.
.113 349
1114 34 8
11 54 H 7
1144 3 46
il l S 346
11 2S H5
. Il S 344
'116 341
115 5 12
1146 11
1116 11
1116 9
1111 8
11'7 7
n 57 7
lin 6
.138 S
. 12 8 ~

n19 3

"" 2.11. 1
.149 31
1139 29.ll. 28
11 21 28
IlU 21
I1U 26
U51 25
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••••••n
I ll ' 327
liSt 324
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1151 3U
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'115 338
liS. 3 U
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n19 331
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1147 U '
1132354
UU 351
11113n
. 14 5 341
l UI l 44
I ll S 342
11 58 9
l1~ l 1
11 27 5
.112 2
IIS6 •
nn H'
1126 US
nll H 3
.1S3 21
.13. 11
1123 16
11'7 14
1152 11
113' 9
n21 7
nl6 ~

lIn 32
lilt 29
1111. 27
1113 25
1147 22
II ll za
1111 18
I IIJ 16
B144 4l

RS-5 RS-6
UTe EOX UTe E{jX
• ••• ••••
n28 HI
n23311
.11 8 311
n12312
n87 312
. n2312
11 56 3 41
1151 141
. 145 34 3
1141 343
. 134 343
. 129 343
112~ 143
.11 8 344
11133 44
I1U3 44
11113 44
II S7344
1152 144
1146 345
len 345
I U 6 34 5'U' 345
1125 345
1121 346
n14 346

"" 346n.3 H6
1158 16
11 52 16
1147 17
11 42 17
1136 17
1131 17
.ll6 17
.12. 18
'llS 18
1111 16
'114 18
II S9 18
IIS3 19
lin 19
1143 19
1137 19
II l 2 19

Ana t eur Sate l l i t e Rer elence Orbitll

••••••••
.141 H

'14' "1151 97
11 54 98
II~' "
' 113 III
11 17 112
1112 113
1116114
U 2fl U
UH IU
U29 117
u n 118
.13 8 119
.142 III
11113 86
un 87
1112 88
11 16 B9
01 21 "
0I 2 ~ H
01 29 91
OI H H
llle n
.14 2 9'
.14 7 97
. Ul 98
11 55 "
lIn I n
UUll2'U' 11 3UUIU
1117 11 5
U211U
'12' 117
. 13 . 11'
1114 119
Ill' 11.
. 11 . 8'n.. 87
lin II
1113 89
1117 91
1822 H
11 26 92
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•t
••U

U

""U
rs
rs

"U
""ai

"aa

"as

""U
"u
ai
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••u

n
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OSCAR 8
Date UTC E{jX
••• •

, .• •
I I

•

MOD/FICA TIO'"
1C25-9 to H2·1
H2· 16 10 CON N·' 6
IC2S-6 to H2·2
H2·15 to CO NN· IS
IC25·2 to H2·3
H2·14 10 CO NN·14

••,,
IS " I. Il JZ II

l ll l l !

IC25·210 CO NN·"

AS PUBLISH ED
tC2S-9 10 CONN·16

IC2S-610 CO NN·1S

S/G ,..Al
S&gmenl II

Segmenl b

Par I I. page 107, COlu m n 1. itAe t I reads: "A 5Q.kHz slg n~ I I S pIC ked o ll llle TBOO cna.o."
Rep illce ", "tll ; "A l OO-k HZ signal.s pIc ked ott the T800 c haIn, Beclluse Ihe gate coetecr
ClfCU'\. F,g, 11(al, operates on a 50"- du ty cycle. the l(lO.kHZ SIgnal becomes. in enecr.e
5O-kHz clock,"

Segmenl c

Display ·SClln "oditiClltiOn

Aller. year ot heary U5e. Ihe protOlype WA2FPT counle . b le w II 75491 segment d"ve.
ChIP, 11 was replaced, bu l me new one taIled a lte r only. re... weeks . I d Iscovered e m·
plflcaliy IM t Teus Ins t, ume n ts b r. nd 7S<191 deVIces wo'k more .eha b ly in the pu bhShed
d ,splay scan c irC UIt (See part I. page 10$, Fill, 911han Na llo na l orin ch ipS.

Sound enll inee 'inll des ign pracnce should m inimize such lIend o r dependency fo r cl.·
cuu rel iabilily. SO I re lented an d ad ded e ight 10·0hm, 114·W rtls iSlo rs. e ac h in series Wllh
one c ttne e ill tlt se llme n l hnes to li mit Ihe curre nt from the 7S491 s e gme nt dri ve rs , IC2 l
and IC2!>

The .eslsto's ere mou nled on a DIP he ad e r. socke led di' e ctly be low IC3!> a nd
des ig na ted H2, S"" pan II. pag" S2. Fig , 23, The res isto,. a'e mo unle<! like Ihls '

T_s '0 WA1CSTn a nd K2$HL tor pOInlt"ll out _al 01 tile a bowl errors
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f lec lro nlc sold e" ng s ySle m Iro m Ung a'

NEW PRODUCTS

TET Antenna System, announces ,ts
model 50-61. Tne S""sa Quad IS a l"'c-.le
ment Quad ""Ill both elamenls d".en. Tile
elemenls and Ihe pllaSlng lin.. bel"''"''
lhem a ' e made 01 aluminum luDIng . The
la' ge ' di amete r 01 lhe tUbon g g..lIs 1m·
p'oved b a nd ",i dth o ve ' con. e nHona l wire
el ..m..nl Quads. The e iemen ts .,e sell.
supporling. tnus elimlnallng Ihe u'ual
supporl .trUoClu'e. Th" ma kea a logh l·
_~ht anl"nna "'l1h 10'" ""nd 'e!llslance.

The ga", " hoghflf th.. a 3 elemenl yagl.
but the lu,n,ng 'ad'us IS hall that 01 , yeo' .
11 is ideal when space IS ' ..stricted. Bolh
eremeots have trombone seet,ons so lhey
ere easy to tune to ta.o, a ny pa ri o f Ihe
b an tl. Both e lemenls a,e g,ounded to the
boom. giv'ng SlatiC d<scna'ge and Ilghlning
PfOlect,on. The leed system m. tChes
5O-Ohm coax,al cable will>Oul _ fo< a
balun.

FOf lurl""," inlOfmaloon. contac l TET
Anlennl' Sysr"ms. J942£ W. M,ss"", Ro-d.
EsCOnd'do CA Q2025. Reade< se""cenum.
be' 477.

HFfVHF ANTENNA LINE
T..n·Tec. Inc.. the amat.uflcomme,clal

'adlO t.a nse" ,,,,,, manulaClu'e' 01 Sevoe,·
.. lie , Tennessee. has lust announced ac
Qu,s, tion 01 tne Bassett antenna line. The
ne..... Ten·Tec anlenna line includes bOlll
mull,band I"ed·statlon and single·Dand
mob"e ... tenn;l,S

The r.xed,stallOfl trapped tI,pole ...r..n·
nas a,e oltered in 13 modelsol t",o . lh'ee.
lou,. and tove band syslems co.""ng 10
lh,ough 75 mele's. All modelS use Ilel,um·
lilled t,aps and baluns. s ta'nless·S!eel
ha,d ware . and ccpperwetc wi'e Eac h
mod ei ope,a les as a lundamenla l b,oad·
S'de d'pola, band change is automatic.
and nO tune' IS ''''luued to acnieve VS"" 01
1 5,1 or "'55. Powe, 'at ,ngs are 2 ~W PEP

The Single-band mobile "'h'p antennas
f..atu'.. netlcal '""uCIO's sealed .n hellum
lolled lo"'e' secl,ons ""tn Sla,nless·steel
top "'hips. MOdeis are available 10' ali
bands trom 2 lh rough 15 mete rs, Ave rage
weight is Just 6 0: ., yel they ' e maon verll·
cal a nd resonant at al l Il'ghway speeds
and a'e ,mpe... ious to weather. Po"'e. ,al·
,ngs a'e 750 weirs PEP

Accesso<",s ,nch.ode • S1ngllt-hole !lI8.
hbe'glass Mot"le Deck MO'JflI and a non·
,nducl,ve 5·Dand s"'lIcnable MOb,'"
Ma tc ne . 10 match 3·30-MH: mobile anlen·
nas to 5O-0llm coa x. Tha balun. wn <CIl tea
tutes a he lium·lilled high-e ffic iency alf
ec-e 'aled to 5 kW PEP. OS also a.a,iable
sepa,ateiy. as a,e the helium t,aps to' 30
mete,s

Th.. ne'" aCQu's'tlOn also pe'm,ts Ten.
Tee to supply cuSl0m c""'.......c'al mobtle
and fIXed'slatlOn antennas

Fo' complele into,mal,on. ",ru.. T.n
rec. Inc.• Sevle... ,lIe TN 37862.- 1615,.
453·7172.

,ng and tun,ng. and st.tlHlf·lhtt-arl v!OllO
demodulat,on COfCU't'y lis deS'gn ,no
CludeS a wllnut wOOd cabln.. t

G,lIasp,e and As soc lat llS. Inc.. e xpeel,
to be a ble 10 m anulactu,e 10.000 to 20.000
fece,ve, unlta a mon th by 11>.. e nd 01 1983
The prod uc t wil l be d,alr1buled ln roug tl
tee company', e .clualve diSl"Duto's
totor t h Amenc.n Satellite Anlenna ,n F'8$'
no. Cahlo,n,a, tote.ada Satell,te In Las
Vegas. tot ..vada. Satell.te Commun,ca·
neee Co'POfatoon in S,I'e< la~e, Kansas.
and Mulll. ,s lOn in Oak R'dge. Tennes·
see- anti a net",o,k o f 800 deale's.

Fo' add,t' o na l inlo,mat,on , contact Gr!·
las p,e and Associa res. Inc.. 3655an Aleso
Ave .. Sunnyv,,'e C A 94086. f408,.703-2500
Reade, Se....'c. numbe'~.

SWISS QUAD FOR 6 METERS

A TVRO ,ec",_ ",as mlroducfld ",eenlly
a t lhe Satelhte TV Trade SilO", Dy G,lIas·
p,e and Assoc iales . Inc" 01 Sunny.ale.
Ca lilo ,nia. The G illas pie 9600 comp ie les
the manulactu'er's u n iQuely·des ig ned
si .·loot s ystem package-tha II,st in th..
Industry to otta. a combtnat,on 01 Optl'
m,:ed components that a,e each clea,ly
delrned and made to worI< "'till each Olhe<

Tne 'ecei_ .ntroduc..s seve,al "" '"
lealu' e , . includ,ng an inl'a 'ed ,emole
conllo l channel eetectce custome,·
ollan ted controls. bUl lt·in pola "ly switCh·

TVRO RECEIVER

AUTOPATCH AND DTMF
DECODER MODULES

A un'Que 2·"'e te,-lo-lo.",et .., hnea'
translalo< ha s _ Int,oducllt1 by Hell.
Ltd. Th 's new P'oduc t a llows a t'ansc ....e'
co ve, ing 144,00 to 146 ,00 10 l,a ns mlt a nd
,ece ive trom 2B. 00 10 29,70 M Hz, The
t,ana la IO' is Iim'led 10 a l·Wall ,nput

The model 210 15 pllma'ily des,gned 10'
use ,n th.. 29.30-10-29.70-MH: FM mobile
band, uSIng. 1,W. 1l hand,..-Ialk,e 0< mo
b,le lranseeive. to< e .Cl1atlon. but ,t is
a lso usabieon sse. CWo AM .•nd Rny by
e .c't,ng w,th a n en-ecee 2·mele, IIl1. The
mocer 210 has m'ee SO·239 Connecto,s
on merear pane l- e 2·me te, I·Waft input.
a ameree a ntenna. ,nd a 10·m el e , an ten·
na. Wnh the f,o nl-pa ne l lunCl ion s w,tCh In
t he Out poSI1,on. the 2-mele' antenna 's
connecte<J 10 lhe 2·m..t.., t,anloCe,,,,,' 0<
hand,e-talk,e. S""tcn'ng to Ihe In POS,tlOn
"" II cause " 'e t••ns....rI'" to oPerate and
crccoce a s.gnal ,n tr>e l o.meta , band. The

'ece"e sens'flv 'lY IS .3 uV '0' 10 dB
qu ie ting . The output power la a ppro Xl '
ma tel y 4 Wart s o ut a l 29.60 MH:

Fo , mo'e in fo'mat,on. contaCl Hel!
Sound, Ltd.. HelllnduSlllifl BI.a" Maflsu
IL 62257. Reade. Se....ce numbe< ol8O

Ha mlfOnoc s ' ,ecenl ly re leased I1'O ne w
mccutes to complem..nl tlle i, hne 01VH F
and UHF repeaters . The Aulopatch Mod ·
ule p.ov,des lull telephone palCh and 'e·
ve'se autopatch lunctlOns 10< a 'epeat",
or duple. 'u'al .adlOlelepr>one .nstalla·
tlOfl. In add'tion , ' I allows pr,mary .epeat.
e' ccet-cr v.a pnone hne and secondary
control Via tl>e ,epeat", ,ec"'ve'. and 11 a l·
io"' s a control ope,ato, to moni tor lhe re·
peal e , recerver by te lephone even whe n
Ihe transm,tter is shut orr

The Auto pal c h I""tu'es a CI\O'ce 01 ei·
1"'" automahc answe, 0< on·a" ton.. ""il'
,ng when a parly cans the ' .......'se patCh
lunctoDn It IlSO lealu'es automallc lev..1
I,m't,ng. hme"'ul lime,. la pa-' lK" ' ''''' ' , ...
lay to, logging, and ace..n-<:o<le·tone
mul,ng 10' sec urlly.

Tile DTMF DecOde"Conlrolle r Modu le
can be used w'lh Ihe Aulo pa tc h. or il Can
be uaed alone 10 ' conl,OI 01 ,epeat..,s and
01r>e' dev,ces Dy 'ad'" hn k. It haa oulputa
10 conl.ol IWO onIorr tuncl,on, .noepen.
denll,. Typ oca lly. II '$0 used 10 conlrol a 'e
peal., 'nd a ut<>palc h. butlhere are IniII\)'

otn.., ,emoHK:ontrol jobs II can per10nn

in ,ad10. indust"al. mining, and scientilic
ap plica tions . The decode , uses a 10"r-(1ig ·
it OTMF co de. and seve ra i safety reatcres
a 'e prov,ded to' securily aga ,nSl la ls ing
0' t.mpe,inll· The unll rs all sohd·state (no
,elays) and uses commonly a.a,lableICs.

For mo'e ",Io'mat'on, aSk tor Auto
palclt Dala SIt.... ,nd a completel,ee eat
alog ,ncluding ,nto,matlOn on I,ansm,t·
ter•. 'ecei . ..,s. conveflers. ,epeaters, etc.;
con tac t Hamtronocs. Inc.• Il5f Moul Rd.,
Hollon NY 1 ~4 68· 95J5; (116,.392'9430 (Fo '
o .e'seas ma,' ing. please e neiose $1 or 4
IRCs,) Reade , se...,ce numbe, 482.

HElL TRAN SVERTER

CONTROL CHIP

Conlrol e ll' " I'om D,g"ifl ltA,crosysrems,
Inc,

DIgital M..:,o systems . Inc .• a MaS$a ·
chusellS,Dased h,m ",hocn nas bean ac
tive In me microcomputer and soh",a,,,
business lor seven yea's. lias announCed
a fa mity 01 Cualom·integ,a ted ci,cu,lS
ai med p,lma rlly a l the amaleu r an d Ilo bby·
ist ma,k..ts. The inl eg,aled Ci,cu ,ls make
use o f thll t"ast in soph,al,cated La'ge
SCaI.. Inleg'al'on (lSI) lecllnology. EIICn
IS desogne<l to be lallo<ed 10 Its appl~ ·

loon by II>e user through a ",'de ,a"O" 01
p'og'ammablll lealures. The I"st p,Oduc1
to be a nno unClld IS a alngle-<:h,p 'apeale<
ccotror CUCUIt designed to meet amateur
a nd indus m al needs la, iow cos t. n'g h ,e·
liab ili1y . a nd high pe rlo, ma nce ccouct o f
, ..pea te, stations. The n..", Chip "'ill be 01·
reree inulally In comme'clal and e.tended
lemp",alu'e ve'SlOns. A lull millt.ry de

voce IS planned
The SU"~l&-ChiP repeat.., connOl lea

lu,es cryslal-<:onl'Olied liming acc u,ac y
10' 10. tau. and hme·oull1me,s, Th.. p.WOd
01 eacn t,me' 's programmable by til..
use r. In add' t,on, each ch ip tea lu,e s a n
audiO g ene'ato, 10' general ing the repeat
e' station', callsign as "'ell as seve'al
use lul cont'OI m..ssag8$ auch as "TES T"
and "PF •. Tn.. cnlps a'''e<lu,pped 10 Inle<·
lac.. d,,,,clly ",nh Pl eeeeeers and also
tealu,,, a PL enable ,np-ut.

A""'t ",n a l leal ,,'es ,nclude a tune Inpul
10' hOiding Ihe t,ansmll te. on ",h"e mak·
Ing ad jus tme nts . a " fo,ce 10 " inpu l '0'
ma nu a l tllgge ' ct an 10 seque nce. use'·se·
leclable Mo, se code ,"nsm,ss,on ,ales.
and compal1b,hly ""th a planned aulo,
patch conl,olle,

Fo ' adl!,11on"lnlo.mal00n . contacl o.g
",1 M,c ros ySle ms. 'nc" 607 SudDury SI..
lI" 'boro ItA A 07752 , Read'" Sa....c.. num·
be, 484

ELECTRONI C SOLDERI NG
SYSTEM

Tne nil.. ElecltO""C S~Sll1m 9000 tem
peralu,,,·cont,olled &OIO,,""'g system
Irom Ihe Unga' D'VISIOn 01 Eloon Indu~

!fieS enables a l ip tempe'alu 'e 10 be
varied from 420 10 BOO degrees F with an
accurlleyol '" 10 d"il,ees.

Solld-!Ila!e ,,,cu'l'y. ,nclud,ng mlcrocir·
CUll ChIPS. sampl"s Ihe I ,p lempe<awre
120 lImes pet MCOft(I , LEOs on tl>e 'em
pe'.'u,e-conlrOIle< Instantly d,spt,ly eaen
2O<I~'ee temperature increment reacl>eCl.

e,,,allng an 'lIum,",I1"d bar cha., 1I>al
Clea'ty .epresenl$ t tl" l;p temperatu'e 10
witllin '" 10 deg ,ells F,

unya'-ll ,ecenl ly announced, Thermo_
dune M hlla t"'l1 element. wn'cn com.
bonn. h'ghly "ltoc,ent neater and sensi·
1'0" "tHemper"lu'" sensor. rec""ers tIp
tempe'8Iu.e alte' each soidel JOtnt "'leSS
tnan Of>Ol'nalt tne lune 01 Dine< systems.

The smalie. healIng element also ma kes
possible a mlC'O handle mal IS coole,
than ol he, mode ls

Elect ,on ic ci rculi ry in the contro lIe ' p,e ·
venia t lp ·te mp e , a l u re overshoot that
could easily cause taulty SOlde, lO,ms.

Tne cont'olle< can De cahb,ate<l by a
t'ont·panel adtuatmel'1l. us.ng ,oom tem·
pe'atu'e as a 'eletence. Fo' ul1'a-p'eclse
SOldering. any tempe,atu,e "',tn,n the
lemperatu,e ,angecan be callb,ated to be

accurete wltn 'n ~ 5 deG",es F.
Fo llowing the mOdula r concepl of Un·

ga r ilona. rne conlrolle r is sepa'a le t,om
me soldeflng·"on holde, assembly. The
COnt,olle, can be mounted on a "'a ll. Side
01 a bench. Ofothe, con.-enient local00n. A
I,ay. """luI to, hoId,ng parts Of small
1001s. 'S e xposed on lhe stand wnen tne
conlfolle, IS 'emoved. The uon IIOlde< can
qUickly be changed to tne lett 0' "gn t Side
o f Ihe st a nd

The sys tem IS elect ricall y co nduct ..e
h o m the li p 10 a g,ounded waii plug to p'e·
venl s lahc elet lrtCI ly damaga to mic,ocu·
CUlts

Furl"'" inlo,mallOn 's ava,laDle from
Un~a'. 100 W. Man v,lle 51.. Complon CA
90220:1213,.71~·~. InGanada' £l(1on In '
dus"'ltS 01 C"n"da, ltAa rkltifm. Onto L3R
IHS. C"fllJdif; (~16)--495 · 9~07. Reade' Se , ·
voce n umbe' 4B3
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Yaes u's FT·726R m ulti-mode /ransceiver - ;
FT·726R TRIBAND

MULTI·MODE TRANSCEIVER
49, Paramount CA 90723; al3t633·4007.
~ade, SeNice numbe< 479

New 'es l _01 from Non L,near Systems.

he lp to 'esis t inle rlace Cottosion on Ille
5.5"x 1.8" Coil.

Fa, ilIddlliooal iolo,mal lOn , coolac l 41,·
crowa.a Filler ComlNlny, inc., 6 743 /(mna
SI.• fUI Syracuse NY 13057; (BOOt4.a.
166$ ~ade< Service oumbef 4-61_

Mlctowave Filter ComlNloy's 3().me re r In·
renna co,i.

MIcrowave Filler Compan y has reo
leased liS KW·30 an la nna coil which a l·
Iowa t,apped dipOle cove ,ag e o f t he ne w
3O-meler ba nd. The ' flsonant Ir!'<luency is
deSigned 10 proVIde a pflrlecl nalt ·weve d i·
pole. The KW -3Q's pow'" ha nO ling capa·
billty ia 2 kW P EP. aM the tenSIle s tr....gtn
is 8lIO poundS, An acryl>e lacquer wat "'·
PfOOl co.atlng ano all·alumlnum ha,dware

3O-METER ANTENNA COIL

puse e, manu fa Cl ure r 0 1 acces so ,"" s for
list ening ,

The CPL·2 mu ltlcou ple , ac ts a s a signal
spll uer, p/ovld'ng eq ua l signal levels 10
two 'eceivers Slmultaoeously I,o m ooe
anleona

Oasogned la , Ual respo0le f,om 3-30
MHz. the inexpenllve splitle, comes
eqUIPped with inlerCQnoecting cabN:!S and
adaplers 10, dllle,enl types 01 lead-in
connecllons

A SC anne , verison o f the m ultico up l", is
a ls o a va ila ble as mOde l CPL-, .

Fo r furthe , inlormlt ion, contac t Grove
fmerprrses, 140 Dog Branch Road, Bress·

lawn HC 28902: /BOO}438-8I5S le.ce pt
NCI. In NC. call lro.rt837'2216 Rea"'" $er·
Vlca number 416 .

TEST LEADS
Two les t lead selS have recently been

plaCed On the m", kel by Non L"..ear Sys·
te ms , roc. Tney cOns OlI 01tlex ib le Silicone
rubbe, leads, 4ll tnceee in leng lh, wilh a
,al ed wo rki ng vol tage 01 1000 va liS ac rm s
a nd a m a XImum of 10 Am peres ,

Each Iype ia termioated at ooe eod with
,olulaled SlainleSS·Sleel prodl wh,c h may
be extended by mo'e tnao two iocnes. Ex·
leoslOl'l. ret,aclion , 0' Iockiog the p'ods is
eillslly accomplished by ,otahog a knuneo
"og 00 Ihe probe Irom left to "llht. TeSllng
io 'emolecircul l a'eills lIeasv th'ough Ine
exlendable-p'od fe illlUre .

PIN 5 ' -160 lesl leadS a re lerminated a l
the ot he r end with lIa nda rd ba nana plug s
fo r uSe wilh th" NLS To uc h Test 20 serie s
dIgIt al mu ltimelers Or o ther tnst,umen ts
with s landard banana-plug receptacles.
PIN 39-695 tesl leadS a,e le rm lna led wltn
mIni boanaoa plugs for U5l! wl1h NLS l M
type melers.

Both sets of leslle.,ds are avaIlable 0'"
llOI'Iw lde fra m local NLS elecl,onlCI dIS'
t" DuIOfS. Fo r addl llOnal loformation, can·
lacl No n Lm""t Systems, Inc.• PO 80x N,
Dei Met CA g2014. Re ad e r Se rvice num
be, 478.

RECEIVER MULTICOUPLER
Two ShOtlWlve ,ece,vers may be cper

ated f,om ooe aotenoa , thanks to a ""w
mutl,coupler jusl released DyGrove Enler·

VH'SIJ Elec lrooica Corpora llOl'l haa an
nounced tne aval~bility aline R·126R.
lne workfa forst amateur HFN HF/lIH F
transceiver ca~llle 01 lull dUPle x OPera
non IOf aalelli te wo rk,

The bas ic FT·726R comes equi pped fo r
2·me ter ope,alion on SSB, CW , and I'M,
Optional units mav then be plugged in, en
abling o peration on 10 Or 6 meiers,
43().<W) 0< «Q.4!lO MHz 00 70 em. The opo
h(""al SU·276 satelhte UnIt allows cress
band full duple . ope'ation. 10 ' Slfnullan.
001 uplin k traosm,t aod dowohok receive
ope<atlOo 00 amateu' satelhlel,

Controlled by ao e ig nl ·b,1 m,c,oproces·
ecr. the FT·726R fealures a dual vlo piUS
memory IreQueocy managemenl I ystem.
""ilh inde pendeot freQue nc ylmode s to ,·
age o n each vtc or memo,y: mode·i nve rt
ing sa tellite tra ns po nders are tnete tcre
covered with ease. The t'ansm't and re
cerve Ireq ue nCles millY be v."ed dU'ing
..teuue wor k to allow easy le'o-bailll ca 
pability willie 10 1l0 Wl ng Dopple, shIft.

EQUIpped wl'lh .........y featu'es Ioundooly
00 HI' t ra nsce,vers , IIle R ·726R Includes
an SSB Speech p'ocesso" ;·llhlll, v.,ia·
Die H ban d""iOth luo lng , i·f nOIse bla nke' ,
AI T, multi·mode SQueich, and a rece ive
audio lone co nl rol, A CW l ill"', OTMF an
cod ing m icrophone (V M.48l, d esk micro·
phone (MQ.l 88), e xte,nal spea ke< (SP.102j,
aOd cress unl la ,,'e an "vailable ill S
OptlOl'll.

1'0< more deU,,11 ilIboul Ihe FT.726 A.
conlact Yael" flfi:'fOntCS Corp.• PO 80x

REVIEW
VHF/UHF MANUAL

Well. oid c n;tp, b,ew up ill sPOI o f tea
al'ld setl N:! in YOU' ea l y Clla ... Tf>e VHFIUHF
MlnUI I ;s here f' o m tn e Aad io SOC iety o f
Greal Britain , and Quite a good read it is.

Edited by G,A, Jeslop G6JP, thIS is Ihe
Iou rth ed itIon o f Ifle maoual, aod it iocll>des
t.... latesl in lheory a l'ld ci'cuits for tne mod·
",n e xperi menter'a Pll'adlse. ThebooO; 'uns
10 a hUlthy 528 pages, wIlicn is llQmltWI'la l
"'pet I...... tne Iall edltlOl'l. Sub,ects'¥Ill"
from pfOll8!03.tion 10 space oommunic...
tlOf\t, " 'II "'ll tuned ClfCUltS, aol8flR8S. and
te llltQulpmerll along tne way,

T.... a ulOOrs begIn Ine book wltll a ge',
mene poiot-Ihll VHF/UHF comm unica 
lioo ! II no ionger tile a ,cane a, t Ihal mosl
amltau rs believe It to be. Indeed , tlley
sugge&1 Illat Ihoee I,equenc ies p rovided
the backbone 011lOf'l"le 01 Marconi'S earli·

e&t a Xpeflments. and tlla t on '924, tfle
magnetron made iMlO- MHz osc,lIallon
poss,ble.

By the '301, the basIC techo iQues for
tllese freQueo c ies lI.,d been de.eloped,
a nd etoee that time, the p'Ollre n 01 souo
Ita le equ ipmeot lias prov ided a mo re
comlonable en.i,ooment for VHFIUHF
e xpe'imentation. AI'ld wilh Ille p rOlife ra
tIOn 01 2.mete, eqU,ptneot. Illere it no
longer a n y ex c use fa< "maleur, not to
know lhe" wa y a,ound the ,a ,, 11"" l Imo
spne,e 011 . 4 MHz and "t>ove.

The chapt", 00 p,opillg ation leavel no
1I0ne uoturned in ifa co. e rage o f Ihe odd
twillS a nd tu,ns 01 VHFIUHF ' Igna ls ,
Since propagation here il dependent On
th e troposphere ra lhe r Ihan the io no
sphe,e, me teorOlogy comes into pl a y
wheo a"em pl iog to uod",slaod now Ine

VHF IIgnal t,a vels. 1'0' thos e not la m ilia,
with Ihe ways in wh ich weathe, iSllud led,
app rop riate concept i s uc h as dew pOi nt ,
adi ab.,tic c ha nges, a nd vapo' pre ssure
are e .plalneo. wilh pa rticu lar a llenl ion
p.,id to their euect 00 commuoicalions.
Tne mo,e biz.,"a lo rms 01 propaga·
tiOn _ sporad ,c·E, ""'Ieor tr.,il, aM au'o<·
ai-also a.e uplameo. usiog CUffent
Iheoty .

For1uoalely for the ,elder, It>e lulnors
ma ke !toquenl use 0 1 vis ual a idS aod in·
ercee rea l-wo"d eumples . This is an all , i·
bute I no tIced IhrOuOl'lOut me book. D,a w.
ings a re Iroquenti y pravideo in conjunclion
w,th tne sc lle m etics, p,oviding betle.
Inaignt.

Tne maoua l is not alil hoeClry. I'IOw_r;
in subseQuent secllonS, some good old
down·l~anh CQnstructiOn protecll are
detCtlbed. The conat,uclion-o"eoted
chapte.. m a ke UP tne bull< 01 Ihe DOOI<.
.,nd Illey cove, rece ..e.. a nd t ra nsm,lIe, s ,
conve rte rs, lilter, microwaves, and tes l
equipment. The aulho's' selection 01 ci r·
cu its ,uns a wide ren ge, f,om timeo ut l im·
"'S a l'ld simple tube conve rters 10 s ynt he·
siZed 2-meter eqUipment.

W,lh Ihe con tineol'a gene rally morfl
slrinoeot regulalions conce rni ng EMI , th e
c i,cu lIs c lled io the manual are cons id ·
e,ed to be fa irly c leao designs. Asa home·
b rewe,. I was a lso concerned a bout the
a vaila blillyo f lo re ogn componenls used io
th e c i'c u lts . But moll OIIOOIe included In
Ihe manual use slandard Europea n no
monelalure tor 1' 811 11110" . aod a con_·
SlOn Chan can QUIckly gIve you tne US
equ.. II .... I . Aod ' ega rd iess 01 wne,e you
afe , an Ohm is stIli ao On m.

Othe r p,oJec ts o lle,ed iocl uds SSB
equipment . ATV si gnll processors, Ind
111·MHz amplifie rs . 132-MHz gel, iliiso
we ll ,ep re sented. b ul beCluse 01t he Euro
pean focus 01 the book. rel a hvel y lew opo
pot1unlltes 1m t fle 220-MHz bull p'esenl
tnemMI_,

Tna manual's Ir....lment 01anlennas. lhe
laSI ",luge ol theexpenm..teron a budgeI.

is eQua l pans theory and conslf\JCtlOn;
some ..,.,nd design par amelers are o llered,
but you a,e not like ly to find any radica ld.
partu,es rrcm Iradition here,

S pice comm un lca lioos. which may
p.ove to be Ihi s decade 's mode las
2-mele, I'M waa In the '70s1, nas _0
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AEA', KT·2 keyer/tra iner,

WHAT DO YOU THINK?
H.... vou 'ecenlly pu'Ch.M(J, ne'" ptOducl ll>al hu _ .......",ed in 731 II

you ha~e, "'file ."" lell uS """ 1vou lh inl< aboul il. 73",illpuDlish you. comm... 's
so you can ll/'lare Itlem ""Ih OU'e< hams, 's pan 01 our con"nulng e!lotl to Dr,ng
you ttle beSI In ne", p'oducl ,n formaloon . nd ,eY"''''S. send you. Il'lOlIghlS to
Re-lie'" EdIIO', 73: Amareur RadIO's T«'lfllcal Joum.', Pele.!lO<OU\l" NH ro.-58

Pumping Iron

Coupled ""in tru ophon is 1M abilily 10
p.ogram the I<eyer to aulomallcally ,n·
crease Ihe coda speer:! du..ng a lflln",g
seSSIOn. Idubbed IhlS Ihe "pumping i.on"
lechnique amee il parallals tne method
used by protessiOnal body·builde.s to ee
.elop muscles. On power·up, Ihe t.a lne' is
sellO sta rl o ut al 5 wpm and acceterete to
20 wpm o.er 10 minules; as worl<ou ts go,
that 's nolhing to laullh at. Bullhroullh tha
keypad, you can adjust bolh the sla.tlng
and finishing speeds as wall as the dura·
loon 01 lhe MSSlOn.

More p.ogramming gi.es you lurther
ophOnS. II vou p.el., th. t.ad,t,onal
melhOd, hitling two l<eys on lhe pad wIll
glWl you the Code II e.actly lhe speed you
choose-no "ducad Intra-CharaCle.
spac,ng and no accaieratoon. Or if, Iil<e
me, you prefer to listen 10 2O-.pm ch.r·
.Clers sent at 13 wpm ""th no speed-up 10
overload vou, Ihal can Dot a"anged. 100.

R.ndomiza , Oon'l M.morin

Nine pseudorandom sequences may be
chosen, and no secveoce wlli .epeal ilse lf
until abOut 34,000 characle rs ha. e eeen
sen t, Even il you manage 10 memo.ize all
01 those without bringing you. code speed
upto where you wanl It, AEA has pro.lded
iln escape ... I.e. Sllrtlng a p.acllce ees
siOf'l with Ihe •• •a S8'Quence wIll randomly
S8l8<.:1 you. slartlng po,nl

The lenglh of *o.d groups may be ran
<lOrn O. 5 cnaracte.s per group, And il you
really "'ant 10 gel lOugh on you.sall, the
KT·2 is dr.ideCllnlo IWO Challere. sets-a
common SIt ",hlCh ,neludeS tne alphabet ,
numerals, ..nd SIx frequently-used punc·
luahon mart<s, and a second set wh,Ch in·
CludoeS CW aDDra.,.1I0nS and lillie-used
puncluation Those""Ih a'" inlensedesi..
10 copy apostrophaS aod pa,enlheSaS
won'l be lell out .

Though lhe seQuencesof keyS yo u ha.e
to press to progra m snd begin Ih e I'aine.
look comple. , I lound Ih at I had them
down pat alle, only' lew sessions, No ne
ol the commands taka morelhen four key·
strokes, and AEAIhough"ully p.o.ldes.n
easily-used I.. ble lor QUIck reference,

Anolher ad••nlage 10 uSIng the I(T·2 i.
Ihal. unlll<e 0'1·11...." pracllCe, you dorn
nave 10 guess ., the speed. Ttle I(T·2 Is
callDrated to be ax"emely accurate, USIng
1M PARIS melt.od . The word " PARIS" hIS
10 dolS. four dlShas, nin. ,nt'a-characte<
spaces, four inle . -charactef spaces , and
one wo.d $PICa for a tctar oj 50 cocIa
elemenls. In adlushng code speed-Io.
dltle,enl dot ·.pace and dash·space
.allos_PARIS Is used as a reference 10
determ ine the actual speeel of the code,

The Key er

The KT·2 is nO con leSI keye., bul nOI .,1
CW bull s are conleslers-.nd as a keye. ,
the KT·2 offe.s you I'" options you nead
mosl.

Fi.Sl 01 all , 'I c.n be used w,Ih an lam·
boc paddle,' Dug. O' a Slraight key. Wilh
tne laller 1*0, you ,.mply key Ihe dall/'l in

put and ttle I(T·2 produce, a "delona. A'
a ....It iamboc 1<..,.... ""S unIt sl>ines. Both
dol-space arid dash-&Pi1C8 1I110S C"'lltgh!'
ing) 81e adJu"able Irom Iha normal 3:1.
"nd ",hen you c"'r>ga Itle weighllng. 11>8
keye. ",ill adjust Ihe oUlpul aulomatic.lly
so Ihat you will Dot sen<lIng at p.ecisely tha
speed you sel,

The keye, sidelone (as wilh the tr.inef}
is adjuslable t.om ItS POwe r·up freQuancy
01111 1 Hz, and Ihl KT·2 also haa dot and

I.ainer 10send its random code al 10",pm,
while keeping tha cnaracter speed al 20
",pm. Aclually, tl>l tralher has I"e capabil·
Ily of sending Irom Swpm to9Bwpm, w,I"
a cha,aCler SP8lld 01 up 10 99 ",pm. Not
100 Dad for a hllla black boo

AEA'S KT·2 KEYERfTRAINER

West has paid a 101 01 allention 10 Ihe
psychological teeters of leam ing. His
breah a.. ",e ll·l imed to coincide wilh the
lenglh 01 li me mosl peo ple can concen·
trete. a nd his Info.mal manne r to a ce rla ln
exlen t oveecomee Ihe Impersonal ity of
lape-leaching

But in hIS a tlempl 1o make lhe tapas
compallDle wll" both slereo and mono
s~stems, Wasl has somewhal ",eakened
tile euect olthl$ l\O¥el lechniQue.

West 's coda tapas IIsl lor S39.9S for a
set of Iou•. For mo.e informal IOn. contaCI
Gordon we,", RaalO School, 2.'. Col·

lege D".e, Cou• .I.Iesa CA 92626: / 7I ./>
5<lS'-5000 Reade< seNice numba< 486

......, L. Jenkina WBaJLG

" SlI ll

OK, all you woul d-Ile Gene ral· Ind
Extra.c la ss hams ou t Ihe.e-you nO
longe r nave en y excuses lor not UPllrael·
ing, At least, not since the peop le at AEA
camll oul "" th Iheir KT,2 keye.lt.aine•. The
KT.2 Is a Il... ible unll ",hich eloubles as a
code-pr.cllcede.icelCPO) and a kayer , In
short , il will nOl Quickly oulli.e it s
usefulness.

As Quailly eQUlpmenl shOuld be, the
oulslde 01 AEA's lillie black Dox is deCflP
Ii.ely SImple, .,th only an on..,ff/'lolume
knob .nd a OTMF keypad as eXle",.1 eee
1.015. On Itle back. t!>ere a.e Jacks lor
headphones, a key. and out puIS 10 ",Ih"
c alhode-keyed or ll.,d·l<eyed t.anscal'''s ,
I-Io",e.er, tne many capabihh"s 01 lhe
KT-2 belle lIS plain appearance .

As a trainlnll un'l, Ihe KT·2 has se.e'al
speCial le al urea 01 note to the pe,$On lIy'
ing 10 move his cr her ecce s peed up to
Ihal elusive 13 wpm, One of these fee·
lu.es Is the opl lonaluse of the Farnshlw
method 01 p.ac tlc".

The Ferns"aw lechniQue has proven 10
be one of the mOSI successful ways 01
lea.nlng t!>e code. More COmmohly known
a s " fa sl" pracllca, the Farnshaw slyle
conSlllS Of sending the cha.acte~ at a
lasl SP8lld-uy, lS wpm_whllfl m"n·
tainlng alongflf IntaH :haraCl", s p..c lng lo
c.eate a lOwer O\'Ifatl speed. In Ihl' w'y ,
Ihe sl""ent dol' not ha.e 10 ..Iaa... tile
$Ound of Ihe ~"aract..s as he ad.ances In
speed You c.... , II>I.eJore, p.ogram Ihe

lis ten 10 and Ihe sc.ipl is dell.ared ,n an
inlo.mal, chally manner ,

Tha tapes may also be played on a mOno
au ra l sySlem, The on ly dillerenca will be
lhat both channels wi ll be played and you
cannot blank out the .oice..,.er as you
can wllh I Slereo cassette deck

I-Iowe.e., Ihis compat,bililY WIth bolh
mono and Slereo syslems is al$O ona 01
lha I.peS· d.awbillcl<s. Slnca nollil o l t tle
pllcllce MUlOnS a'e s Imultaneously .e
pealed on ttM YO'CI channel, ttM ..,••n
tag... o f Ihe slereo capabilily ara not uM(J
10 lu ll ad.anlage. Th' oughOul mueh 01the
tape, tt.. on ly dlll",ence bel"''''' II..
Wesl tapes .nd il Slilndaf'd mono lapa ' 5

Ihal you h••alo lum up Ihe . o lume olona
Ch.nnello catch lhe ans",e'sIOIhe p••e
tlce sessIon

Alte. sa....1 hours 01 use on bOlh
stereo and mono lape pla~ers, I lound Ihat
It ",a, atmost easie r to liSlen 10 the tapes
on Ihe mono cassette playe r, The ad.an·
lage 10 the separele channel, occurs
primarily when new fetters a re beIng In·
Iroduced

Another aspect 01 I"'" West system
",hlch I dId nol like was Il>e usa 01 ",o'ds
and sentances, Unless .andom code
groups are userl , II becomas 100 aasy 10
mem01lze tha Cha ra cle.S Delng senl
.allle< lh.n Imp.o.e you' recOiln,IlOn.
Alte< o nly a fe'" I1Ia ls on Il>e tape, I COU ld
p'ed ici ""th ,,," accur..cy ItM upcommg
cha, eele rs. Granled , I "'.5 not try Ing to
le . m 11>1 coda al tl>l same lIme, bul the
ume p.ocess ",ould occur at a s lo",e '
,ate ""Ih a beglnn,ng studenl

WeSI uses Ihe standard sySlem 01
leach",g the code, beg,nnlng ",nh Ihe
eaSleat characlels such as I and e and
p.og ressing 10 the mOfe dlll'cull ones
Repetltion-lhe key to successlul memo
orizatlon-iS used 10 g,aal ad.anlage
hera, Howe.e', he does nOI sand lha cner
acte,s Ihemsel.es at a higher speed $0

lhatlhe studenl Can get uSad to Ihe $Ound
01 lila coda al 10 Of IS ",pm. Time and
aga,n , It has been Sho",n tt,at thIS t«h·
n lQue provIdeS Itle best 'nullS because
ttM Sludenl eees nol ha to .elflarn ttle
Code aac;l\ "me he or ..,.anc... ,n.-I did nol l,nd I"at Ihe.e w..a any clear
ad.antag... to West 's slereo aystem, The
lapes a.. p.olessiona lly p'odu~ , and

GORDON WEST CODE TAPES

some"''''1 slighled as ",e ll, The m.nu.1
h.s p,o"ded Il>e eeee ,nlo,m.llon On ue
de<II.Adlng . l.ack,ng. • Ad deSlgn,ng .m
.Iau. Ulelhles, Dul 1I11la aboul I"e nul S
and Doltl 01 doeSignlng your o",n ullilne
Sill IOn . To IMi. C,"<hl. I"a aultton ,nclud
ed up-t~re inl()flTl/lhon on PIl.M Ill, and
lha rap,dly changll.g lace 01 sateurre com
munlclloonl m.y h..... lorced lI'... aulho.s
10 be sp.."ng In lh-ell luggesllOnS.

MoonDounce has been .llegaled 10 a
melll",o pages 0 1 lexl_"'hich is a.aclly
where it belongs, lor few hams ha... lhe
money, space, or time 10 fiddle wilh the
demanding reQui'ements o f EME,

o.eraii, th is book is I winner, whelhe r
you wan t 10 home·llrew your own VH F/
UH F gear or iusl underSllnd what goes on
inlide your Illack box. And as proof posi.
ll.a thl! this boOk is in luna Wlln Iha
lImes, many ollhe old lube CIICUIIS na.e
Daan la ll In, No con t. adiCho n here;
accordIng 10 11>1 e,,\IIor, tuDotS are abOul
100 tImes te ss susc&pIIDIe 10 damage
Irom EMP .ad,ahon_wl'llch IS one of l h-e
by.p,oduclS 01 an ~nomlc explOSIOn.

Fo, more inlorm.loon , conlacl th-e R.·
dlO Soc",'y 01 G"'II a"'a"', 35 Ooug1lly
S,., London WC1N 2"E. Engllnd. Reader
SeN,ce number a88

The ecocect 01uslnlllapes 10 leach Ihe
coda is almosl as old as Ihe Mo.se code
,IMII , .nd almost all 01 ttM .allallons 01
tape.taught code ha.e Daen I"ed. I
tl>Oughl I had seen tham .11 unlll I en
counl..ed Gordon Wears Aad oo SChool
Code casselles

Gordon Wesl WB.NOA has m.naged to
coma UP ""Ih a new""" _ h,S I.pes are in
stereo, ""th one cl>.nnel cons,sl lng on ly
of coda .nd Ihe 011>.. cn.nnel conlalning
a YOICe I.anslallon 01 what IS beIng sent.
ThIS is an inle.esl,ng Ida', p,,,,cularly fo.
Ihl begInning sludent whO needs 10 know
II he IS geltinll his charaClers sl.alllhl

The tapes I .e. iewed a.e 10' Ihe first·
time s tudent whOhas noknowiedge of the
code, The fo u. ·l ape se ries IS dl.lded inlO
an eQuel numDer of90-mlnute "modules,"
each represenling a hlghe' le.el 01
echle.emenl (0' dlillcully, depending on
hOWyou look al iI). Tne II.st two modules
Introduce tne sl""enl 10 all o f Ihe le ll e' s.
numbers. and PUhctuation marks in eom
mon usage . Tha remaln,ng modules ",ork
to",ard reinforcing ttle p...io\ls lessons

Wesl begins lessons by In l.oducing a
lew na'" Char.clen, .epaal,ng Ihem .......
..al hmes , ..,d Inen send 'ng • serIes 01
Ihe ""'" challct..s on one channel ""'de
Idenlllying Ihem In yoice on ItM second
ch.nnel. The purpose 01 Ihe Sle.eo is 10
.110'" you 10 listen 10 lhe code only and
than 00 back and check you' copy. 0" on
yOu, !lrs l round th,o ug h that lesson, you
cen listen 10 both cnannere until you leel
conliden t wllh the new ch.recle.s be lfl ll
Inlroduced,

Each lesson works gradually inlo mo'e
compl.. sequences, As mora cha.acters
.re inl.oduced, the stllngs of lell..s be
come words and Ihan sentences. Tne
longer strings and ...,I..-.ces are nol si·
mllll.neously t.anslalad on the yoice
channal , InSlead, Wasl i<J«ltl"es 11>1 end
01 each sI"ng ""th a perIOd. ThIS mark",
lel lS you to lu'" Ull lI,a otlle< Chan nal 10.
II'lfI voice tr.nslalton 01 ""'al was beIng-,

Bal",ean leSIOns, Wesl Idenlllles pas.
siblalfouble spots .nd etters. tips to help
beg,nne.s learn Ihe code, From the $Ound
.nd inf lecllon of hiS voice, II is ob.iOus
Ihal West has hlld IlroadCl8linll 0' an
nouncing expe rience, HiS YOlce te easy to

A• ..., l. J anl< lnl WBaJLG

" StIll
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YOUR SICK RADIO NEEDS US!
We 're the High Technoloqv Service Center and we specialize in
2-Meter FM transceiver repair. We have t he expertise . trained
staff, and equipment for t his because we have been the national
authorized warranty and non-warrant yAzden service center for
many years now. But now, for the first time ever, our service
facilities are open to other brands of 2-Meter FM transceivers.
Our expert staff of t rained tech nicians have been t rained t o
service t he models specified below. and all major replacement
parts for these models are now in stock. So don't hesit at e to
make your sick radio better . Send it to the specialis ts - High
Technology Service Center.

Mooels we are now accepting Service Rates

Kenwood Yeasu First hour is $ 39.00. Each additional hour IS

TR7400 FT-227R $ 29 .00. Shipping and parts are additional.
Radios with COflYnOll component failure wi ll

TR7730 not exceed one hour,Radios that we cannot

ICOM KOK
find a problem with will be sublect to a ten
dollar charge to cover the extensive testing

IC-2 FM2016 we will perform to t ry' to make the problem

IC-25A FM2025 show up, All repairs will receive a 90 day
warranty on INOrk performed. W e reserve

IC-255A the nght to refuse any repair for any reason
at no charge to you.

[ VISA )

High Technology Service Center

•
8825 S.W. 129 Terrace -".

Miami, Florida 33176
13051255.7660

PORTAPEATER6l

MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 Inch Quartz analog.

OUAL 24 HOUR LCO
MFJ -1G4

Two independant 24 nuur LCO displays! Read
both GMT and local times at a glance,

Six digit main display has seconds readout.
Four digit auxiliary Switch reverses main/aux.

Alarm plays 4 selectable melodies. Alarm
"ON" indicator, Snooze button.

Quartz timing. Svncnrcnizable 10 WINV.
Flip-top cover serves as stand .
Night light. Forward/reverse. last/s low set

buttons. Lock funcuon prevents mis-settmq.
Display main time only. main/aull:ihary or main/
alarm time. Includes battery, 4x2xl/2 inches,

$99.00 assembled
board

MIOOA
INSTANT REPEATER

·Worka with any

ANY BAND ANY MODE 'YP" ..dl~
· 4 Channel PROM
CW I Der

$179.00 a ssem bled
unit

CAll TOll FREE 800-647-1800
Cali 601-323-5869 in Miss., outside contmentat
USA. tech/repa ir info, Telex 53-4590 MFJ STKV

M~ •ENTERPRISESr.., INCORPORATED t

Box 494, Mississippi State. MS 39762 ....233

·Bullt In Teat
F..nctlona

· Complete Timer
F..nctlona

• 20 Page
Technical Manual

DOD _%_... .
~ r--.-- ,- ,.-- ,

CO NTRO L PR ODUCTS UN LIMIT ED. INC.
P.O. BOll: 10, Downingtown, PA 19335

215-38 3-6395 .... 25

The OMS 401 i. e complete eutomatic N ICAD cond~

tionar end rapid charger. N8Var before has t hi. been
oHered enyw hare at an y pr ice and it·s so good it ·. be
ing pa tented. NICA D memory cha racterist ics m ust be
dee lt w it h o t herwise your battery pack is not de liwring
ell it could. T he OMS 401 will a"tomet icall y erase end
rep id charge a ny type NICAD pack from 1 t o 10 cells.

--
~ f lh t

:az:- "' PORTAPEATER_.
-'"
/'
..-·VOX or COR

o pen t lon

·250 yolt
• • Itchlng
ca pa b ilit y

"An In at ant

Repeater (Fully tested. programmed. assem b led) ""302

W-S EN GI NEERIN G P.O. BOX 58. PINE HILL. N.J. 08021
(201·852-0269)

,.- - - - - - NICAO MEMORY ERASE - WHAT?7 ------,
• Complete automa tic opera tion
• Erasa• • Charga• • Chack.
• Rapid charge. in 35 min. (typically)
• Automatically rapairs .horted cells
• No dangerous hea t build up
• Front panel selects up t o 3 di ffere nt

packs
• Unlimited battery combinations with

program mod"le. luser programabkll
• LED status indicator.
• Supplied with un iwrsal EZ hook

wire lead.

Spllcif y Vo lt a!1l' of S attary Pack lsJ with o rder.
One program module included - optional

modules $2.25 each.

$89.00 plus $4.00 Shipping
l PA Residents add 6% sales ta ~)

Now Availabl. _ A comme rC ial ."rSlon Of t he GMS
401. D.51~ned to Charge UP to and InCluding t h"
C<lmm"rc l aI1~ volt NIClI d pack• . $ 139.00 plu.
... me .hlpplng and modu le co,t a. the GMS 401.

.... See l .sr 01 Ad.err.sers On page 1'~ 73 MagaZine e JUIY,1983 121



Bobby WK /'o N4GWQ
2903 Al.... Or.

Flatwooda KY .1 130

John Ackannann AG9V
GrMn B. y WI

I am disable d w,th a slroke, and '" Ihe
past two yea rs I ha ve had ca nce r s urge ry
three limes. Re . d i" ll wou ld he lp me re
lla,n my health.•"d il . nyo ne could sand
me some maglli~S. old 0< new, I aure
could u"'" tn.m.

t woukll'ke 10 lind lt'le pinQuI. anct any
otner inlormalion on ItIIl Amencan M O(;I'O'

.yslema S 2566 mythm generalOf,

Dl~kSpicef

W....... ....
Dumam CT 06422

unhappy wllh Ihe A3 o r wil h a ny sm.n
U'bander.

01 coursa. ,I you gel inlO lhe ba lllea on
20 phone 0< ' I you contest in. big w'Y.
you'lI need .11 lhe .nlenna you Can get.
but I Ih lnk Ihat moll o f u s can "v, qu' le
noeely wllh an an tenna like Ihll A3 _ pat1,c·
ularly when yo u co,,'ider Ihe cost 01an A3
and the mOdeSI tOw e r il takes to support It
ver sus Ihe cost c t a StaCk 01 mo no ba"d·
e 'S , a hug e rolor. and a heavy, guyed tow·
e L Tha t uillmatll d B is ve ry. very ex pen
a;vel

I haven'l la lk"" to many lo ika .,ho use a
ttlba nder w.tI,. 40.meler add-on. so I wa s
ve<y inlereste<l ,n hOw tne AJrA73 would
work lor OX,ng f.om the m,d_SI.' couple
01 thOUund m,les fu n he< Irom trle OX
trlan are \'OU tuckycoaStal lypeS. My o lhe •
.o-met.... antenna '. a haU-dellaloop 0_
• pretty good ground. 11 seems to work
_ery we ll. and I'_e worked a fa u a mo unt 01
DX wilh il

We ll, tOlka, Ihe A3IA73 beall Ine ha lf·
de lfa eve, y time . It hears less nois e and
seems 10 taik as we ll Of belief fha n fhe
o the, anfen"a The nullS oft the end 0 ' fhe
rolal able dIpOle are very nollce.Dle. '"d ,t
i. poss'bre to null Out Eu,opean tltoad·
casl"'s by 10 to 20 dB merely Dy rOlal'ng
Ihe a"lenn. 90 degree. a .... y from
Eu-rope.

01 COUfH. hav,ng ItIIl anlann•• at 10

tee' doe",, '1 hun any. and at a lowar
he,ghl . ItIIl d'POIe m'ghl well lose 10 the
hail·della. But in any installatIOn. tM
AJlA73 lias an advan tage because ,t pUIS
trle . ().m el e r anlenna up wh e re ,t can per
form besl. It will nea ,ly always be in·
s" He d a s high as It possiD ly c a n be, and
un" ke most wife d,po les. it w iil be in the
clear and a way lrom guy wne s and ol he,
an tennas. Under these cond,t,on• . a d'·
POle Can do an .mllingly~ job on trle
low.... b.nds. p.noeularfy s ince te ...er 01
the gang a'e U5lng beams on 40 meters

Incidentally , the A73 kll may llso be sel
up 10 CO""" Ihe ne... JO.meler Dand ,n$lead
o f 40. SO ,I's an ea.y way to IOd • M w
DanO 10 your . Iat,on w,IIIout • 101 01 has·
Sle il yo u already have a n a nle n n. fo r 40.

The AJlA73 a"le nna w,1I prcvrce 'e·
specta ble pe 'fo ,ma"ce 0 " 40 throug h 10
mete-s wilho ut unre asonable cost Or
complexity, lI'a agood c ho,ce for fhe ham
wh o has hmifed space an dlor fund a fo r an
tennas . yel .,hO wan ts 10 beablelOpu"ch
tllrDullh a pIleup no... . no aga,n

For lunl'la< Inlormation. ccmect CO/sh
crllft Corp.. PO Box 461J0148 p.,rmer.,
Ro;id. Ma nt;hlls r., NH 03108 Reader Sar.
wee number 489

HAM HELP

Mitchell Slaak
101ao~St.-_..

Canada H2C 3E4

Tr. cy Die... W20QK
~·14·8Alh St .

Elmhuf'll NY 11373

- -

r

I 'm inleresleo:! In salhng UP a ragul.,
Skeo:! w,lh Olher h.m, wno are inlereSleo:!
In wonu ng witll h.storocal photographoe
proce.ses sucl1 as Cart!<o. Bromoil. or 0,1
Tra nsfer

t~ a modulation tramsformer fo< •
JOhnton Viking V"ianl t'ansmiller. I wilt
glll<lty pay shipping,

The A3's s .... bandwllllh. moSI not,ce
ably on 20 a nd 40 "",Iera. liS much na'ro...·
e< trlan tn ..t o f a full"'leo:! ..ntenna . atlll"
the A3 's lune(! lor CWo \'OU 'd fleller "gure
on dIl.hng wilh a r.. the< high '.,r at Ihe top
01 tne phone band. On 40 met...... ,n fact.
tha 2 to 1 bandw ldlh re only a bout 125 kHl
Na rrow . wr ba"dwldt h n.ei! is n'l a se ,i·
oua problem un less you r rig won 'l load in·
to Ihe m,smalch- a nd tha I '. whal a nte n·
na funers are 10'. Ac co rding to C UShc ratt ,
trle A3 will hand le . tu lt kW if the Swr a t
Ihe anlenna (and not meaSuredlhrough a
I"nsmlllch) i. IlIs'lnan 3 to 1 An SWI trlal
hlllh sI>ould OCCur only on 40 melers

In usa. ttlll A3 is n 'l nohCNbIy inl"'IOtIO
• full'S'led a nlenn•. The gaon on 20 me
l"" m..y be a dB 0' two below Ihat 01 •
monoband...., Dut ,I '••toll a lot Ioudftr Inan
a d'POIe' I s De"d most 01 my operafnlg
lIme haunhng the bottom e nd 01 20 CW,
a"d I don 't feel Ihat Ihe A3 is a ha nd ,ca p. 1f
a pileu p is so huge tnat I can't get Ihro ugh .
it wou ld ta ke a tc r mo,e than a bigge r
an ten na to m a ke much e.ue teece.

My CW·tuned a " te n n. does ha ve lower
ga,n and f,o nU o -back ratio a l Ihe lop Of
20 Ih. n at Ihe bottom. Senong Ihe el".
men t. 10 m.d-Dand d,,,,,,,,soons wouI<!
tenCl lo ......n II1,ng. oul . bul a t some loIS
01 ON pertormance, T"IS IS "'''e<e the
monOb.nder ha. Ihe ""9". and w""'e an
opllrafor d emand,ng opllmum perfor .
manCe a CrOSS tne enlne Dand m,gnl De

AG!W's Slac~ · 2 x 7·e1ll46 M Hl 1l 61'. fh eCushc,." 143 a l 7Q '. 'lnd h ome·brew Drscone for
14412201450 II 80'. (Pho to by K9JOEJ

unt,l. • It...bOul 45 secono• .• t w.a back up
10 3 10 1.

A check 01Olher Danos snowed tnat 40
metBf' al$O was a lleeled. Dul 11'1111 10 a no
15 met",. we,e no t. This led to the suspi
cion Icon"rmed Dy a phone call to Cush
cralt) Ihar I had a Dad 40J20.me ter nap on
me dr ive" el"me"l. Analylmgl ne fa, lure .
it appea red thai Ihere had been an a-c i"
the trap , The fa ilure occurred o n a damp,
misfy n,g hl . and apparenl ly tM merst ai r
prOv'dll<l the eatn thaI began Ihe ere-ever.
Cu.hcr.tt ...!l'Pped up a mad,lIed set o f
IrapS ...,tn ,nc .e ased clearances Ihat
S/'lould eltm,nale a ny SUCh problems.

Once tn. wealher COOPll,alllO .nd we
gol the new trap. mSlaUIIO (tMse things
alway. seem 10 happen mine m,ddl e 01
." nte<!)......erylh,ng was b&cll 10 nQfmaL
Subsequenl misly nighlS have prewen to
De nO prOlllem. CushC ra lf has inlormed
me thai the se madi llc a t,o n . will be used
m lutme producf ion A3IA73.,

Now lor tne $64,000 Quesl+on-h ow
doea the A3 perform? Cons,dering tne
comp,omises fha t are inev'tabie m a mul·
I,oand beam. 1M answer ,. ""ry ...e U

'"-LeI'. IooIl at lhe compromlS'lS I,rsl ,
Th",e ... lWO problem, wllh a "",aU,
trapped beam. FirSI, traps .ren·1 100 per
cenleffocienl and lhey do ,nt"xluce some
loss. but more impo<t ,nt . Ihey shO""n fhe
el"menlS Dy , dding IndUC ta"cll to Ille a n·
lenna ei,euil. Of cour.e, In ,a has Ihe ao
vantag e o f e 'ea llng a s matte r a nlenna, but
it al SO meanS thai like mOSf aho rle ne d an
ten na a, the bandwidlh w,tt be reduced and
the Swr Curve will De sha'per,

SIleond. Ihe spacing bef ween e lemen ts
is a comp,omise_if Ihe elllments aren'l
100 w'dllfy space(! 10< 10 mlltelS, Ihey witt
be eloH-ly sp.ced lo r 20 ",-Ier•. Closely·
spaced elemenls lend 10 reduce gam.
Iront ·IO'l)f<;k ratIO, an<! bandw,d th ,

Ga,n atlll Ironl·IOOac k bandwidlhs usu
atty gel narro...e< along w,l h .wr band
widlh, ..nd pa"icularly on 20 mete rs ,
Ihe'" me••ure menl. won' t be near trle"
peak va lue" al Ihe e"d 01 Ihe Dand away
from wne ,e the A3 is tune d ,

These co mpro mises mo s t aflecl the
lowe"t 're q ue nc y band in u..,. a nd on Ih e
highesl band, per'ormance should bevery
CI01<ft to Illa f 01a ' ull-siled be. m . In practi
c.1 t",,"s . Ihe lradtt-<>ll. don'l make, tn
b..ndIlf lor In Ihis ca..... "Qull<lbande<'l
like tne A3.n in'eria< pe<fa<fTIIlf. andlhey
cefla,nly mult in a VIlfY pracloe" anlenna

de"on

Aqry l. Jenkina WBSJLG
73 Stilt

Afte' yea lS 0 ' help in g to bu" d (.nd use)
Ofhe r peo p le'. ha m s tat io"s, I li" a lly eet
tled dow" a nd 'ou nd a home thaI was
compat,ble w,t h hem rad IO. It dl dn'f la ke
long betcre 'lowe' ataned gro ...,ng "" fhe
blockya'd. No more sem,....en,c.1S .nd
Itllry rarlOOm wne. 10' me!

Bul having. lower meanllh ..1 I had 10
fond someth'''g 10 pUI on lop o f II-. nd
monobandera were ou t (a t leasl unt o! nexl
year'). I decodeo:! on file CuS/'lcraft A3 I,,·
band beam wllh .n A13 ~mete< .do-on
kit. The A3 ,•• threlH!lemenl beam fo r 10.
15. a nd 20 mete.., an d tM A73 kll acee an
ad ditional .pI 01traps and some lenglh 10
th e d, iven e le ment so th aI fhe anfen na
will wo rk a . a rcta tebre d'po l" fo r 40 me
lers . With rhe A3IA 73, I c an cover fo ur
bands with coe lIntenna and lell.)I,nll, and
Illal malle. des,gnong a " anfenn. fa,m a

lot eas'"' ,

The A3 •• a "".n .nlen..... w.lh. boom
.....glh 01 only 14 leel ,lIltllough the d..ven
IIlemenl (wllh ttlll A73 k.t ",, ' " 111101I.
abofJI 35 I_I long and uses • I,uss .nd
cord 10 rllOuce elemenl sag TtIIl be.m
we nt togelhe< ella,'Y, and lI\e ,nSlrucllons,
wn ich conalSt aimcst entnely 01 d, a·
grams, we ' e SImple 10 fol low, Elemen t d, ·
me"sion. lor uee 0" th e CW, pho ne. Or
mid-band sellmenl. ere g iven so Ihat th e
a nt""na ClIn be luned up in your la_ori te
pan of the Dand, I used fhe CW sett,ngs
for mone ,

The w'nd 10ll<l of Ihe A3IA73 's "94
souar" 1ee1 (4.63 SQ. tt if set UP lor 30 me
ler.). The .." I.nn. is well buill ..nd should
survive any reasonaDle wInO

All'" lI.......DIy. ItIIl Cfew llWO on Ihe
grOUnd and WA9SRW on Ihelowe" fl,p,SI·
ad Ihe a"te n" a up 10 'IS IInal reSI,ng place
at 70 feet w,thoul a ny tecubre. Some QuiCk
. w, cnecl<s indlca t"" Iha l every thi ng .,as
as il snootc De , a"d ot! I wenl fO wO,k Ihe
.,orld.

Abou l a mont h a lter the A3wll. in.ta lled.
d isaSter struck. WIlile o pe,aling w'ln • kilQ..
wall input on 2(kne1'" CWoI walct>eo:! wllh
I>oml< 1I.t t>e ..... rosa lrom il.U...... 1.1 10 I

up l03+ to l Ah.. lell,nglhlng.c:ooldown
• M. l lried aga,n. Ihis t'me using 100 Wan.
output .~ Itrat k-red. lhe . wr w•• nghl
_ e " should be. bul I coukl wa tc h it ri...

d'Sh memo..ee. The memor,e• • 1I0wyou
to ,nsen .dol ,n. s l"ng o f d.She. IOrv.ce
_sa) just by Iloqu&el.ng the .ppropr'Sle
paddle. W,thOul tru. leature. \'OU would
ha"" to .e lease Ihe dash paddle. SQueele
the dot paddle.•nd then key Inedash sode
aoa,n. BUI 'I you pret.... old ·style ...nd,nO,
yo u Can turn thIS oplion olt.

And for tu ne.up . Ihe keye, has a lock-on
pos ition which produces a saM lo ne
whi le you lidd le w,th your h na l. , Yo u Can
canc el Ih e lone by hill ing a ny bullon on
tne key pa d.

Tne ma nua l fa< lIle KT·2 is we lt_w tlffe n .
AEA prov,do an in,tial tll'St,ng procedure
10 ensure that your un,1 's operat'ng cce
,eelly. ..nd the apera t,ng ,n.ltucI,on. are
cse..r and CQnC,sa. In 'dd,toon. there ,a
• complete schemSloe . pa". b.l . and PC
board la.YOUI. The un,t US'lS a 12·V aupply.
. nd AEA .... 11•• wall-plug ada pUtr, ' Cllla ·
re lle hgn te< CO'd.•nd a noc.d pac k 10 'C'
com pan y' t.

At m e hst ptlce ct $ ' J9 . ~. even Ted
Mc EI,o y wou ld have boug ht the KT ·2.

For add ,t ,o na l ",IOfm al ion , conlac t Ad,
va"ced Eleclro",c AppllcallO"S, PO Box
C2 160, Ly" n",OOd WA 98036 . Reader Ser·
v,ce numt>e<.l87

CUSHCRAFT A3JA73
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Scanning
HlIndheids

becomB
Police/Fire

Scanners

~ .

""•
. .. ,., ... ,. • u •• " , ..•.-•., .. . ..•. . "
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CALL TOLL FREE ... 800·647·1800

MFJ-31Z, like MFJ-313 but for mobile 2
meter rigs_ Transmit up to 40 watts thru con
verter without damage. 50·239 connectors.
Mobile mounting brackets. Rugged. " ON"
LE O. Use 12 VOC or AAA battery. 3x4x1 in.

Order lrom MFJ and try u-ne obligation. If
not deligtlted. return it within 30 days lor
refund (less shipping) .Qnfl year unconditional
guarantee .

Oroer today. Call tOl l lree 800-647·11100.
C!large VISA, MC or mail check. money order
for amount indicated plus $4 .00 each shipping,

Hear police/lire/weather. Order now. ....234

Call 601 -323-58flI in Miss..outside continental
USA. tech/order /repair info. telex 53-4590.

M~ •ENTERPRISES,
r~INCORPOR"'TEO

BOil 494, Mississippi St"., MS 39762

New MFJ VHF converter turns your synthe
sized scanning 2 meter handheld into a hot
Ptllice/FirefINeather band scanner ,

144-148 MHz handhelds receive Police/Fire
on 154-1 58 MHz with direct frequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky .
Feedthru allows simultaneous scanning of

both 2 meters and POl ice/Fire bands . No mis
sed calls.

Highpass input filter and 2,5 GHz transistor
gives excenent uni form sensitivi ty over both
bands . Crystal ccnnonec .

Bypass/OFF switth allows transmilling.
won 't burn out if you transmit (up to 5 wans)
with ccovertee on. low insertion SWR. Uses
AAA battery . 2V.xl 'h.1 V1 in, BNC connectors.

Enjoy scanning. memory, digital readout, alt .
as provided by your handheld on Police/Fire
band,

220 MHz Converter for 2 M Handheld
MFJ·314 MFJ-314. like MFJ-313

$5995 but lets you receive 221 
225 MHz on your 2 meter
handheld,

Po lice/Fire/Weather Band Con
verter for 2 Meter Mobile Rigs.

MFJ·312

$599 5

Hear
Police I Fire

Weather
on 2 Meter Handhelds with
this MFJ VH F Converter.

••••••••••••••
.. HIIVII Yau Ever Ueed ..

.. Satellite.? ..

.. Let the Pathfinder ..

.. Serlee +

.. FROM +

• •• •Compute:"• •+ Appiiclltlone +
• •.. Milke It Eaey Far +
+ Yau +

• ••••••••••••• •• Pathfinder II •
+ A Satellite Tracking Package ..
+ For The Apple" Plus ... ..

• •• •• •• •• •.. Has a world AND a US map and can +
print BOTH on your Epson MX"" ..

.. printer. Tracks in real time w/ o

.. a clock. SYSTEM REOUIREMENTS: +
+ Apple II Plus , 48K RAM , DOS 3.3. +

• ••••••••••••
.. THESE EASY TO USE ANO UNDER· +
.. STANO PACKAGES ENA8LE YOU TO: +

(1) Track circular orbi t satellites in •
+ real time on a world map . (2) Print all
.. lables: (3) Rapidly predict specific or +
+ all orbits between dates you select . (4) +

Rapidly compute orbital cnaractensrcs.
.. (5) Maintain a disk resident data base ..
.. ot satellite reference data , ..
.. Pathfinder II is provided on a DOS 3.3 +

disk and Pathfinder III is on aTRSDOS
+ 1.3 disk . Both have a ccmpreneoswe +
.. users manual . +
•••••••••••••
: Pathfinder III :
+ A Seteilite Tracking Package +

FDr The TRS 80 Mod III '"• •• •• •• •• •samuncer III can track TWO satennes
.. smuntanecusfv'! SYSTEM REQUIRE- +
.. MENTS: TRS 80 MOD III. 48K RAM , +
+ TRSDOS 1.3, +
•••••••••••••.. taen package is only .... 222 ..

• $49.95 •
Please add $2.00 lor handling (In

... Cali tornia add $3 ,00 for sales la.) . •

+ Send Check or Money Order To : +
-+ COMPUTER APPLICATIONS +
.. 629 Arbor Ave .. Ventura . CA 93003 +
.. or Call (805) 644·9327 -m2"" ..

••••••••••••••

-"'""- - --.os.-,. ~o.ocv_,.

T• • " . ' .....

GARy A,'''O'(ltn BO~ 3~6 E "Tf ~
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on " .. __ ""'0<' oeo... ,oDe, 81' '60 ...... ....
<><>'''''' " va'_ now . .., "01" k"• •". ",,,,,, ,""'9 WAlK
band. C.o<no"\l.ao<> He ogh' 26 IV7 8 m",y,S; IIUV'''II
roo! "'Q"'OK! ," """" "'SIa""'",,,.

A . BU TTERNUT ANTE NN A S u ' ''''''''''' .'_
~..... _ .....~_to< _ F". . """",
0<>1_on..- .....,_ flUTTE RNUT P«>duCtto
........ tar ...... FREE CATALOG'

_ __ _ .;...;; z~_

~-

73 Magazine . July, 1983 123



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

from page 8

After all, what's the real dit
terence? Rad io waves go every
where, so from a radio point of
view, it is of tittle consequence
whether the operator is in Bur
ma, Thailand, or Sri l anka. For
thai matter. one of the best
DXpeditions of all lime, Heard
Island, was done from up near
Vancouver, Canada. Just think
of the trouble everyone was
saved on thai!

When you move the nxoecn
lion nearer the US like that, you
don' t let propagation or dis
tance screw up the contacts.
You save a fortune on boat
charges and have a much lower
chance of getting killed. You
save weeks of sailing, a bunch
of gas, and in every way cut
costs enormously. And your
aSl cards are as valuable as if
you'd gone 10 all thai silly trou
ble and expense.

No, tocev's nxpecrtroners
seem to have lost their spark of
originality and imagination.
Poor lloyd and Iris Colvin had to
go thmugh all sorts 01 trouble to
get into the Persian gulf coun
tries and get on the air. It cost
'em a bundle, too. And lor what?
Just to give a few thousand of
us a card from a new coun
try . .. one which would have
been infinitely easier to get if
they'd operated from some
place nearer home. All you need
is to make the contacts, provide
some good·looking cocumenta
non to the ARAL, and thousands
of hams are happy as clams.

The first truly imaginative OX·
peditioner Is still with us. I see
him almost every year at
Dayton. He set up and gave us
contacts from a bunch 01
Alrican countries while happily
sitting in Casablanca . Once he
broke the Ice, we saw many of
the previous DXpeditioning
problems solved. That did away
with quite a few arduous boat
trips, eased country restr!c.
ucns. eliminated customs prot>
terns for equipment, and so on.

Why take a chance on braving
the wild South Atlantic storms
when you can save tremendous
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time and keep out of danger by
operating from near Venezuela?
ThaI's where a pair of wen
known nxers did it. And, you
know, it isn't much easier to
blast through pileups to Peter
and Paul Rocks if they have
been moved, for convenience, 10
Venezuela instead of the Attan
tic. Those same Texas and Mis·
souri nxers are still in there
tail-ending for twenty minutes,
alternaling calls so no one can
tell if the OX station is transmit·
ting or not.

I say let's get more fun into
DXing by going back to the old
system. Let's get a nice Htne
DXpedition for Spratly ac
ing . .. with the spoilsport AAAl
chaps who are making people
get killed on the boat out 01
Singapore and the rest of us out
on Catalina Island running two
Watts to a wet siring.

DIGITAL PERSPECTIVE

Having galien bitten by the
digital bug some 35 years ago
when I got involved with arne
teur radio teletype, I haven't had
as much trouble getting into the
digital revolution as many of the
more conservative (tube-crt
ented) crc-ttmers. And now
we're reading about the marvels
of digital audio, the coming rev
olution in compact laser-playing
disks ... maybe even digita l
television.

As much of a fan of new ideas
and pioneering as I am, I'm not
yet totally convinced about the
laser disk idea. The basic idea of
digital audio is great. With this
technology it 's possible to make
recordings where you have zero
noise from the record ing medi
um. Yep, no tape hiss . . .zero.
No record groove hiss, snap,
crackle, and pop. The idea is just
fine. And the technology makes
it possible to extend the dynam
ic range of recordings from 60
dB out to 90 dB. Remember, if
you will , that every t hree
dB means a doubling of power,
so that extra 30dBwill buyyoua
thousandfold increase in power
capability. Whooey, thousand
Watt audio amplifiers?

Digital audio has some bene-

fits and some drawbacks. For
the audiophile, the results of DA
are so spectacular that he has
no choice but to go digital. But
this means a lot of expense, be
cause while digital disk players
will work with analog preamplifi
ers and amplifiers, a purist
would blanch at anything less
than digital right on through to
Ihe speaker. Digital speakers?
No, li ttle of this technology
has even been invented yet, but
it will be along. This will be a
wonderful area for small entre
preneurs to get going, working
toward starting megabuck cor
poralions on Ihe coattails of vet
another budding high·tech in
dustry.

The messy part of this whole
scam lies in that vaunted laser
disk. The problem is that we're
way behind on inventing storage
media for data. We're still horsing
around with round, flat records
which have to be spun .. . a hanp
over from the early recordings 01
Edison. You'd think we would get
the message on this when we see
$3,0Cl0 record players. And even
those aren't as good as the early
model laser digital players. look
at all the agonies we are going
through with Winchester disks
for data storage in computers!
It 's almost time to start seriously
working on a mass memory sys
tern which is not mechanical.

They're talking about being
able to put laser disk players ln
to cars. It's laughable. Do you
know that the silly record player
they've invented to play those
four-inch laser disks has to
change speed as you go from
the inside grooves to the outside
from 600 rpm down to 200 rpm?
And once you know that, you re
alize that the speed of the rec
ord player has to be different for
every single groove it plays. Talk
about a mechanical monster!

We may have to use some me
chanics to retrieve data from a
transportation medium, but
spinning a record at an infinite
number of speeds doesn't seem
optimum. Perhaps we can come
up with a card which can be read
as it moves by a reader. using a
memory cache to smooth out
the flow of data. Or we might
want to go to some sort of opti
cal/film data storage system
which might give us higher oen
slty of storage than micro holes
blasted in thin lilms of metal.

On the bright side, there's no
way that cassettes will be able
to handle the data storage re
quirements, so we may see a
drop in the copying of records.

These are wonderful days for
amateurs . . . and we should re
member that most of the really
important b reakthroughs in
tec hnology have historically
been made by amateurs. If
you've worked in any R&D firms,
you know why this is as well as
t •• •and I've done my homework
on this one, too. I worked IOf an
R&D lab at one time and saw
with my own eyes why virtually
no significant developments in
technology can emerge.

The key lies in the funding
process. R&D labs do not hire
people to do what is called basic
research . .. at least few of them
do. Basic research is expert
menting for the hell of expert
menttnc. with no commercial
product in mind. We used to
spend a lot of money this way
before WlJ\lII , but when the war
came we stopped this " waste
ful " spending and only worked
on projects where there was a
good potential for results.

It's still this way. If the lab
manager is able to convince
management that there is an
almost certain chance for a prot
itable product to emerge, the re
search funds can be found. IIfy
projects are tabled. The ama
teur, of course, with no one to
stop him, can work on anything
his heart desires. And il he
comes up with something Ian
teeuc. he's got it made. If not,
well, at least he's had the fun of
trying. This is why hams in the
past have come up with most of
the real breakthroughs in radio
technology.

II's getting time to experiment
over the air with some dig ital
audio. We might even want to try
some digital stereo and see
what we can do with it. A sam
piing rate of 10 kHz might work
out fine for our type of communi·
cations rather than the 44 kHz
they use for high·lidelity music .
That's a little broad, but, after
all, we 're just experiment ing . We
might be able to get that down
to 6 kHz and st ill have belter
voice communications than we
have now.

The objective is to get a maxi
mum of informat ion through for
a given band of frequencies and
a given time, so whether we find
it better to do with a 5O-kHz·wide
band or a 2-kHz band isn't as ret.
evant as the throughput. If we
can digitize voice and then sene
it in short blasts at high speec
with error-correct ing, we coufc
end up with a very etuciem
communication medium.

The world of digital audio if



Daytapro Electronics ,Inc.
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• Individually calibrated resistance range
• Bu ilt-in range extender
• Expanded capacitance range

impedances With transmatch and dummy load
Dnlllf from MFJ I nd try it- no obligation. II not

delighted , return it within 30days for a refund (less
shipping). This bridge is unconditionally guar
anteed for on. year.

To ereer. simply call us TOLL FREE 800-647 
1800 and charge it to your VISA or Masler Charge
accccnr or mail us a check or money order for
$59.95 plus $4.00 shipping and handling for
MFH02B. Order today.

Put this MFJ Nolst Bridge to work Improving
your I nt. nnl. Order from MFJ Dr se. your deater.

Call 601 -323-5869 in MS. outside conttnentat USA
or for tech.zorcer I repair info. Telex 53'~590 STKV.

MFJ ENTERPRISES,
INCORPORATED

~ "" 80_ 494. Mississippi Sli t. , MS 39762

I,."... ,••
•

MFJ NOISE BRIDGE
Adjust antenna for maximum performance. Measure resonant
frequency , radiation resistance, reactance. Individually
calibrated resistance scale , expanded capacitance range, built
in range extender gives accurate extended measuring range.

HEW FEATURE S: Individually hand callb/'Jttd
resistance scale. e)(panded capacitance range
(:I: 150 pf). built-in range extender gives accurate
measurements and much extencec measuring
range, 1-1 00 MHz, Simple 10 use. Comprehensive
computer proven manual.

TIlII Nlw MFJ-2tI2B Noise Brldgl lets you
Quickly adjust your single or multi bancl dipole.
inverted vee, beam, vertical , mobile whip or
random system for maximum performance .

Tells resonanl frequency and whether to shorten
or lengthen yOtlr antenna for minimum SWR over
any portion of a band

Wons with I ny rK.ivllr or l /'JnKllv.r. SO·239
connectors . 5x2x ~ inches. Use 9 vert battery.

Othlr uses: tune iransmatct r adjust toned
circuits; measure inductance. RF impedance of
amplil iers. teiuns . transformers: electrica l length,
veloci ty tactc -, nroecarce of coax. synth65ize RF
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NEW ELECTRONIC KITS

Send For
Free Information

SRT.JOOO

U"
$995.00

Introductory
Price

$795.00

Introducing The SRT-3000
RTTY Communications
Send-Receive Terminal

• Buil t-In demodulato r & AFSK modu lator for 170,425,850 Hz shifts.
high and low tone pairs . 60,66,75,100.132 WPM Baudot. t t o.3OO Baud
ASCII, 5-99 WPM Morse • 1000 character te)(t buller with BREAK
feature . Ten 80 character message memories with battery backup ·
Selectable display formats, 24 lines _ 72 characters (2 pages), 24 Unes
_ 36 characters (4 pages). 16 lines _ 36 characters (6 pages) • Split
screen operation . On screen status line displays a tUning bar, mode.
speed. Shift, tone pair, normal/reverse, USOS, WRU. SELCAL, buller
mode and buller count . cassette Interface for long " Brag Tapes" or
unattended message storage . Baudot and ASCII printer outputs ·
Bullt·ln audio mon itor a BuUl-ln 110 VAC power supply . Other
features-PTT control , WRU. SELCAL. sync Idle, CW 10, uses, auto
start, full or half duple_, scope outputs, weight control, intercharacter
spac ing , reverse video, R5-232, word wrap around a Compact eue only
13.3 x 10.3)( 4 Inches . Made In USA.
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HAM HELP

just getting gOing. It is going to
turn into an enormous business.
Are you going to be one of the
winners in this?

OENTRON

A piece in Newsweek. a few
weeks ago about a suit by Ron
Hubbard 's son to take over the
Hubbard Scientology empire,
claiming that no one has seen
Hubbard for over two years and
that he is presumed dead,
brought to mind a recent rumor
that DenTron had been bought
by Scientology.

Having more than a casual in.
terest in Hubbard and Scten
tology. I called DenTron to see
what was up. Scientology has
been gelling a lot of flak of late,
with exposes on television,
books exposing it. and so on.
Well, having been around when
it began and having personally
known Hubbard, I like to keep up
with what's going on .

Scientology got started back
in 1950 with the publication 01
an article in Analog magazine
(science fiction). I'd been read
ing the magazine for rnanyvears
and was particularly interested
in an art ic le on a new book being
published by Hubbard on nta
nencs. a new science of the
mind . I got the book, started
right In experimenting with
some of the techniques de
scribed therein, and had some
truly amaz ing experiences.

Hubbard's book was tternboy
ant and his claims extravagant,
but since the fundamentals of It
made more sense than any
other approaches to the mind, r
decided to look into it further. I
took a six-week course at the

I am loolung for the schemll1 K: ar>d In·
~ruction manual lor the Hewlett Packa.d
110A O$Cillo3cope I will polya ll costs.

John Goodyea. W8HVB
29&.5 sa.atoga sr.

Rlv.... ld. CA 92503

I ...-:l 1he manual lor the Knight G-30

g'Kk!ip meter. I wiN IUIY .lIJlfO(luction and
poslage costs.

J. E. Smith kS!'TC
2S04 eonnana

1...lng TX 15061

I wou ld Ilk. 10 use my A1a. l BOO com put ·
.. lor Rny. both Baudot ar>d ASCII. Can
anyooe n.lp me lind ;nlQ<malion and
ha.dwa,.?

Ron G,leaback WD9HDO
1112 .... Harriman

Appleton WI $4tl1
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Hubbard Dian elic Res earch
Foundation in Elizabeth, New
Jersey, and became an ac
credited Dianetic Auditor.

The school was fascinating.
There was the element of balo
ney with the Hubbard claims of
producing " c lears" who had
eidetic recall and were in most
respects perfect people. We
never saw anyone like that. But
the concept was a good one and
the techniques did produce the
most incredible results in a
hurry.

The story going around the
school was that the whole idea
for Dianet ics was developed by
someone else and that Hubbard
had come across the manu
script for the work when the real
author was in a hospital and
died. So the claim went that
Hubbard took the extensive
research as his own. adding
what he thought might result
from the therapy-clears-as
an eccompusneo fact.

Now Hubbard is, or was. a
very magnetic person. He was a
good writer and a persuasive BS
artist. But the qu ick success of
Dianetics seemed to distress
him. It didn't take long belore
there were many people using
the techniques from his book
with more success than he en,
joyed. Keeping in mind his enor
mous ego and the weight on him
of the success of the therapy
which he claimed to have drs
covered, I was not at all sur,
prised when he came up with a
new approach which was mostly
hi s own ... and which he called
SCientology.

It's emotiona lly d ifficu lt to be a
guru pretending something is

I am lOOkIn g 10 ' achem alica and
ope,atlng manuals 10' ' he l ollowing
.qu,pm.n!. a US .....y 4.0 - 21 .0-M Hl
RBCI 'I<:.,.e.; a Lak.shore InduSlries
"Band Hopp. ' " SSB .10; and a Cent,al
Electronics model ro·A muttl-phase e~ ·

Cite'. I will p.y 10' manuals 0' cop ying
cost • .

Pal.. Ooheny W1VOl1
PO 80> 291

Pm Townsand WA 93361

My flea ·market Eid ,ce t,ansmitler, mollol
SS8 100ML. manutact ured by Eldlce Eloc
1f000K:S 01 MIneola NY, did not come WIth a
ITIItIUlII or ClfC Ult dIagrams. I would ltke to
buy a manual !rom~ wllo has •
spar. sal or bot<ow some Ihat I COUld copy.

Alchard E. Downing W1TXS
18 Woodsld. T....ce
Springlield MA 01108

your own when it isn 't, so he
came up with his own. This was
cloaked as a religion, both as a
way to get around laws against
medical treatment by non-doc
tors and as a way of brain
washing the impressionable.

Having been at the HDAF, I re
mained on the Scientology mail
ing lists for years, gelling thei r
literature and receiving hundreds
of letters suggesting I come in
for updating. I kept answering en
letters with the question: If you
are able to really do such
marvelous things, please show
me one single example of a per,
son who has been so improved
by Scientology that he or she
now stands out in some way over
the rest of us. I never saw any ln.
d icat ion that Scientology could
even come close to Dianelics in
ettecnvenese. . . and so no one
seemed to emerge as outstand
ing in talents from the process.

large numbers of Scientoto
g ist s were used to write personal
letters to prospect ive recru its.
They had to write by hand . . .
sincere . .. and encourage the
correspondent to come in for a
" test run."

One of the resu lts o f just
about an y type o f men t a l
therapy is the feeling that one
has improved, Just as the sugar
pill placebo given by doctors is
capable of remarkable cures o f
some illnesses, the application
o f almost any psychotherapy
seems to make some people
feel better. Trading on this
response, the Scienlologists
qu ickly get newcomers involved
with their strange perception of
reality, and they find it d iff icult
to get loose.

Hubbard was able to build up
his Church 01Scientology Into a
mult inational organization, with
the headquarters at St. Hill, a
huge estate in England. When
governmenta l pressures from
some countries grew too great,
he moved his personal HQ to a
converted cargo sh ip served by
the eli te of his group. I remem
ber the glowing brochures asking
for volunteers for this. Golly. the
enthusiasm and excitement of
those brochures was fun and
almost too much to resist.

The church is now a large. rich
organization with branches all
over the world. And, I suspect,
judging from the DenTron ex
ample, they are investing in
bus inesses these days, not just
in their own growth. I was as
sured by the president of Den
Tron that the Scientoloqist who
had worked with them had

recently left and that there was
no more connection.

Gelling back to Dianetics .. .
I've kept in touch with most of the
better known psychotherapies
over the last thirty years and I
know of none which works with
the ease, speed, and thorough
ness of pranetrcs. I got to be
quite good with the techniques
involved and found that I was
ab le to discover the roots of most
problems people were having
and could help them substantial·
Iy In a matter of hours. But I also
found that very few people really
want to be helped. They've ad
justed to some degree to their
mental problems and are defen
sive about them.

Many of the basics of Dtanet
lcs were pooh-poohed by the
establishment back in 1950,so rt
has been interesti ng for me to
keep abreast of the develop
ment of these other schools of
therapy and see them gradually
accepting the very concept s
wh ich they fou nd so tota lly
rid iculous in 1950.

One of the basic concepts
had to do with the way the brain
ties up part of its ability to think
when faced with a pa inful situa
tion, either phy sical or mental.
The most fundamental rule for
any organism is to survive and
thus pain signals are interpreted
as a threat to survival. By cecco
dit ioning these painful mo
ments in the past, we fou nd that
lOs inc reased and the ability to
think zoomed upward.

Fortunately for our peace of
mind, all of these pain memories
and the subconscious responses
they force upon us are carefully
hidden from our consc ious
mind, with behavior, no mailer
how weird, rationalized.

Well , sorry lor the usua l
diqreesion, but I don't th ink I've
ever written about Scientology
or aranetrcs before, and I sus
pect that very few people alive
know about the possibly true
roots of this amazing psycho
therapy. And, yes. I'm familiar
with Freud ian analys is , th e
Karen Horney school , Gestalt
psycho logy, Korzybsky , Ex
aminer Therapy . Integrat ion
Therapy, and so on.

Did Hubbard come across the
manuscr ipt for menetrcs in a
hospi tal in Burma during the
war and pick it up from the dying
real author? If Hubbard is dead,
we may never know. But we do
know that he was able to use
that start to build a multi-billion
dollar emp ire reaching around
the globe.



Custom Mailing Lists on Labels!

Amateur Radio Operator NAMES
Custom II1IlS c o m pIle d 10 vo u r speCl fica lions
- G I GlI . , p hil: by ZIP 'nd/or Sial. ; by Ag. o r
Birthdal. ; by Licenc. lnu• .or hpl,.lion
Dall _ o n labe ls 01 yo u r c hoIc e .

Total Li,t: 411 ,000 Price: $25/Thousancl
Call 203: 438·3433 l or more info rmat ion

Buckmaster Publishing ..256
70 Flo rida Hill Rd . R ,dge field , CT 06877

RGSU·2O It. , PL.·me• . end . ..... .. . S,U S
RQ21..U dOl s.tvttr SI'llCtkl. 50 ohm $1.S5I1t.
100 It RGIlI wlll'l PL·2SSJ on _ -.:l $19.M
lIELDEN eo." In 100 It ......

AGS80~. •.•...... 111.M
Groul'ldi"ll 5trsp, hal.,.,. duty IuOuIer braid
3111 .... lilmed CC>pj>M . .,...... . 10Cf1t.
318 In. linned CC>pj>M , ••• • •• •• , • 305Ift.

CONNECTORS MA DE IN USA
Ampneno l PI·259 " ,. . . ,.7k
PL·259 Tellon/SilVf!'r $Ui
PL·~9 push·on a da Ole. shell" .. 10tS3 ,1t
Pl ·259 " 50-239.. ._. 10tS5_. t
Doub le lll.IeConnKlor $1 ,ft
PL·258 Double Fem . le l:<>nne<:lor .. tee
lit patcn cord wIRCA IYP8olugs e.cn eAd . 3IST.GO
ReducerUG·175or176 10111 ."
UG·~5 (PL·mloBNCt $U OO
Elbow (M359)................. . , $1.7t
F59A (TV Iype ) . . 101S2.15
UG 21DIU Am phe no l Type N lII a le lo r RG8 . ,.. $3.00
BNC UG88CIU, ma le .., . ..." ... , ..... S1.2S
3/ 16 Inc h MIke PluO lo r Collins etc .,..•... ,... $ 1,2$
UG273 BNC to PL·259 .....•..•••.• . SJOO

FREE CATALOG
COO Idcl S2.00-FL.... Rea. 1dcl5"ll. SI... Tu

POLYETHYLENE DIELECTRIC
RG21 3 nonconla m.na l"·lg 96 '10 5I1ei1d mIl s pec 36eIll.
RG17W mdllP8C,96'1o shl8ld . _... . . . TOCfII.
RG11U 96 '10 5I>oeld, 15<Jhm m llllP8C . .. 25cIft.
RG8lJ96% 5I>oeId. 1I'W1 $pee . S27.1151100ft.Of31~
RG6MJ Oouble 5I>.eId. 7!>-ofwTl .•. _ . 25CIft.
RG58AU stranoeo mil $pee . . . . . . . .... . 12c1tl
FlG58 mIl s pec. 96"10 shoeld , . .... . 11111l1

LOW LOSS FOAM DIELECTRIC
RG6X 95 '/0 s n,e ld ..,.... .... $14.95/100 11. or 11"'''.

RGaU 80"10 s hIe ld .., , , ,18c111.
RG58U 80"10 s hield 07111l1.
RG58U 95"10 Sf'lIe1d.... ..... . 10000l
RG59U 100">\0 IDol Mlleid. TV IYpe ,, S7I100 ft . 10Cf1t.
RG8U 97% 5I>1eId 11 ga teQUIV 8eklen8214)..__..3 1~

Heavy Duly RoIOf CaDle 2·16 ga., 6-18 ga 36c1ft.
RoIOfCaDle 8-con. 2·18 ga. 6-22 ga ..._...._.. . 19c1ft. Ofde<"l under S.JQ,OO aM $2.00

Connectors-shipping 10% aden , $3.00 minimum
Cable-shipping $3.00 tst 100 ft. $2.50 each 8dd'1100 It.

1327 NE 119th street, Dept. 73 . No. MIami, FL 33161 Call (305) 893-3924

..311

MODEL
SG10DO
$349.95

pius shipping
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l...nJ.....a ........ HolII.. HY I1C23

F'tIoo.. ,:212)-.2720

MADE IN

'"
• CAMrs 100 10 la~ MHz in1 kHz steps wlthlhumb·
wheel dl<ll • Accuracy 1 pa rt per 10 milliOn atall Ire·
cceoces - Internal FMadjustable Irom 0 to 100 kHZ
at a I kHZ rate · Spurs and noise at leasl 60 ca be
low carrier 0 RF outpul adlustable l rom S·500 mV at
50 ohms 0 Opera tes on 12 Vdc @ 1/2 Amp . Avail·
able lor immediate delivery . $349 . 9~ plus shippmg
o soc -on Accessor ies availab le to extend treq
range. add in finite resolution, voice and sub·audible
te-es. AM , precision 120 dB calibrated attenaatce
• C3ltlordetails . Dealers wanted WOfldwiOt.

Kansas residents 3% sales tall

Box 164 Rad ley , KS 66768

13161 724·6505

A TV TRANSMITTER 2.3 TO 2.45 GHZ

4 ,5 SUB·CARR IER GENE RATO R

VIDEO MODU LATOR

PHASE III OSCAR

MICROWAVE

GIZMO ELECTRONICS

Free Shipping in U.S.

•
!

(l!lO3 l U + S3 7 I

. 2 x 20 MHz, Max , 2 mVlcm
• Tim e base 40 ns - 0.2 Slc m
• Trigg e r Bandwidlh 30 Mhz

DOUtY. lU I. 03038

. 20 MHz Dual Tr.c e

. Bulll ·ln Com POne nl Tester

. X·Y Ope ra tio n (t :1 Ratio)

$ubsc(fptiDn
Problim1?

73 MagaZine does not keep sc oscrto
non records on the premises , there.
fore calling us on ly adds t ime and
doesn't solve the problem.

Please send a description 01 the
prob lem and your most recent ad
dress label to :

"7'!::J __•
(oJ __

Subscription Dept.
PO BOll 931
Farmingdale, NY 11737

PRESERVE

73 WITH

BINDERS & FILE CASES.
k .... p )' ''''' i••ua. of 73 ,\Io~",i ll~ han dy ."d p"'I~cl .

.,.j in h a n d.o ",~ ond dD r. hl~ l ihrary f ila ho" a. Dr
binMn. IloIh "y'l"", .'" holDnd in red Inlh.. reU..

.. i lh Ih.. m.~.~i ....~o ...mpood in !tOld .

Fi l.. bu. "",: ..a<: h iii.. bu. hold. U i........ " 'ilh . pin....
,'i. ilol.. for y ...f.....,nc...

SS.95 ch . 1 for 517.00, a f..r 510,00
Uind~.., uch bi ndar huld . l Z i ••u....nd "I",n. n.1
fo r a• • y' r~ad l n ~ .

5 7.S0 a.l:h . J ror 521.75. 6 for $42.00
Il'SA 11',"101\' p. id . t·or..i~n ,,,,Iar. mu.1 in dud<'
$:l.St! per il..m .1

PI..._ . 1.1.. y'un dPs ired 11977'0198-1).
Sand ch d, or non....y· o od.. r 10:
I""'" 10 u." Corp. , P.O. 110.. SIZO. Ph i l~lph i• •
P,\ 1914 1; pl.......11....· 610' .......~. lur dali' ....y.
S..rry , no C.O.D. nr phona o od.n.

RTTY ...... TRS-IO _CONTACT ao lllA""' . .... l t13'

TAS«). MOO II INTERFACE~ "'lin •.,.......
go_~ STATION CONTROt._connects ...,n
ltoJ ITY TU 01 I'<U c llooce
IN<> 01"" """'~I.-for CW opa>. honl

Co_ a 01"" F"lu,",
e 8A,UDOT, ASCii & MOA SE.
e CW AX .PMK1 AUTOSYNC & unique FIST·FIXEA
e TAI·SPlIT "","" lu_ lei. HIS ..oy). . .
e "Unlimll.cl" STORED I,ISG. &ilft . . .
e Aut_hC DYNAIIIIC BUFFEA ALLOCA.TION . _.
e lioe HARDCOPY pluo 01_ lJM.prlrIt'''O.
• AUTD-lO, n l,lEJD.l"TED _
' On _ "OSClllSCOPF', Cl.OClI., COUNTERS..
. l,IooiQW EDITOR. CLOCKED-KEYIIofG. IOlAI,IE-UNE .
• AUlo-DlOOl.E. IV8 ROLLOVER. REPEATING KEYS
• FU I CASS£TT£ I/O II'Id many "'".. '..h...... . .

_ llIon. 1D1.~ F••Iu...,
_ Twa-w. y "",.sag .. SELCAL L A " PEASONAl 1,150" .. .
• AUTOI,IONilor l""l U<InCy .eli.ily 10 ," ..... .
• SAVE. LOAO. KILL & OIA pluII "'"..110. • •

IIOlT I'OOOCTOAY SPECIAL
DISK VERSION .. , ..•..••.. •.•..•... 51...00
CASS£TTE VERSlOIOl 51111 00
CASSETTE. III '" UllII'"","1O DlSK , . . . • .. 120.00
~"..~ .......1..... CALL.SIG'H'OST PAlO

ROYAl. ; ,
I/lR Cor*Ia Aoad .... 150 •
H.mpton, GA 10221 TOIOpl""... (_1_1310
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THE SELECTRI C l:-:TERFACE by George Young

NOVICE LI CE:-:SE STUDY GUIDE
By Timothy ~ l . Daniel ~8R K

II is tilt' ""...1 up-tG--dot.. 1lO\ic't' guido.· a"ailahl.. . It i\ comrlo~,· with Inlormatton all"'lt learnin~

~Ior rodt-. has Il>.. late<.1 FCC amat...ur fl1ZIllations and the current FCC al'plic1lliorl fonm. Thi,
~Iid.. is 110' a q"...lion ansv. ..r lTIffiKlfiT...thm COUI"\(' hilt ralheT it I"fllilhasizes lho· practical >id.. of~ ·

lin.z a ham lil~ and I'" lti n.z a station em the air _II n-n..cts "lutt the FCC "I"'o:ts a :\'" il~' 10 "I10\Io
wit houl ralZ'-' afkTralZl' uf dull thl'ory. Th.. most cmn'nl informati.." ,till a,-allabl .. al la_I ~,·.. t's pd. ..·.

SG73.'i7 (98 pa~{'s) . . . .. . . .. . . . .. . . ... . .••. . .• . . . •.... . ...•.. •. . ......•• $4.9:>

Yon I\("x! tilt' ' Juabt)' print that II dlli", wh"']l'rinlt't I'nwidL" but th,- tl ~l\l ll:ht or huyill!!; m,,' n'a!:'"';
your waJlt"l wilt. Tilt' SELEGrll lC1'l.\ I ~TERFACE , Il ,tep-by-st.,p Io!ui,k' ttl ink rfad nll: IIIl 111.\1
St-krtri<" 1,0 Writ er to you. micmcomput..r . will l£i\ .. you tha t 'llIlIlity al 9. h ad io" of Ih<· l'rk....
Ceoege ~·oung. co-author of K il.>boud .\licroct,mpllli ~1>! malZazill('\ popular ~ K iloba"d K la.'-'-".:Hn~

.me.. ufft"n a low-("O<>l aJlcr""tj,.. lo buyi n.z a daisy .. ho-d printt"!'o Tlw SE I..F.CTRIC I'\TIRFACE
incltJd.,; : !olt>p-hy-'lt'P i~lructiom. lips on purclaasi.n.z a ,.....1 Selectric. informalion on \ariom S.~<-<1ric
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by Dr. Ralph E. Taggart WBSDQT

Hen: Is thE' compll'lely updated and ee...i<ed tdition of tIv: besl-seUing Wnrlhtor Sa~lII, Handbool< _
containing a.1I tilt' Information on the most~Ied and efrective spacecraft now in orbil . Dr.
Ta~art has wrllten this book to serve both lhe experielllled amateur setelltte enlhusiast and II>..
newcomer. The boolr.ls an tntrodacnon 10satellite watchlnj;( , providing all the information required 10
construct a complete and highly effective ground station. Not just idew.< , bUI solid hardware de-;lg"_
and all the Instructlon l'JI:lOf'!'SI!ry 10 operat... tIv: equipment are IlX'Iuded. For tilt' thousands of I>':(ll'ri.
menten who are O(ll'fating !>1atlons, the boo.. details a.1I pr-oeedUl1!5 I'II'IOe5Sary 10 modify their equip
ment fur the new:lerim of~aft. Amateur _!her satellile IIC'thity l¥ffiLUb. unique blend of

I ! ' I
THE NEW WEATHER SATELI.lTE HANDBOOK

KILOBAUD KLASSROOM
by George Young and Peter Stark
M9.1<es learning electronics fun and easy. First published as 9. series in Kilobaud MlcrocompullllR. the
book combines 1M learning of _ntial tbeory with practical , hands-on experience. The course begtns
with ~c e1ectronlt- pro}e<:b and culminates in the construction of your own programmable
micrtx.'OInputer. n.e direct In:<troctional methods or aulOOn Younl! &: Stark mab KI LOBAUD
KLASSROO~I 9. simple way for you to acquire . solid b.d.ground In digitale1~.

BK7386 (419 pages)•••••••• • . . . . . .. . .. .•• • • • ••••••••••• • . . . . .•••••••• .. ' 14.95

GE.'iERAL LICEJ\;SE STUDY GUIDE
By Timothy ~ l. Daniel :\'8RK

Thl' i.. th..· complet.. J(\ lidc to ti lt' ("..,,,eraJ L .......... I .....rni"j;( ralher Ihan ml'mori;r.inl/: h the secret _Thi,
l' nul a 'l"'''S!ion·and-a lt''''..r J(\lid,' thai wilt i/:ather dusl ",I",,, Ihe FCC ilo.'ul« a new test . I",tead. this
hook will be a helpful reference. u...ful In"lt aft .., a ham " pj;(rade-; 10 Cmeral. I nd udes up-Io-date
FCC rull'll and an applicetlon form. O rd.·r ~~mr<; today and lalk to Ihe world .

SG7358 (87 pagt-"i) . . . . . . . . . ••• , •• • , .•• , .•• , , .••• . •• , .••• . . . • . .•• . . . . . . . $6.9.')
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Nlvajo calHe llfll' Delt buC~". "ilnll culled, lnlaill
cill-lette rs o r b lue tOl'quo ise, rus t coral, white
ebelone, ironwood brown, o r mal her of peerl, The
IllIhtnlng boilS Ir. ye llow, Size : Me<.! 2,6" x 36"
oya l, Larlle: 3""."OYII. Sly~: Ladies Ol' m.., s . ne
mens anac,," to the lert side. and the I..:lles 10 t he
rtot>l s ide o f t"- Dell.

Send: ClII·na .....a nd add,8$$..
CoIot o r ClI~IetIlll' I'" 131ogol.

Style: Ydiea '" mens.
~50 chec~ or MIO lor madlu m.
$61.50 CI\eC~ '" MIO for la'O".

To: LEE·ART, INC.
112 n. Main Street
Shamrock, Texas 79079

We pay u.s. postaQ8. cForelQtl-add $2.5l)II....~
MOt\II'Y"'baC~ lI...r..,I 88. AIIow.-6 Wf!8I<s ~i\Iery.

CB TO TEN METER
CONVERSION KITS

10 METER FM-lim iterd iscrimi-
nator board with specific mstruc-
uoos to fi t over 80 d ifferent AM &
SSB chassis
SSB·AM KITS - NOW in st ock
kits for most CB models-23 or 40
channels
NEW & USED-FM- SSB- AM
converted C.B.'s in stock
ANEXTER MARK ANTENNAS
- You saw them at Dayton. Now in
stock the HW-3 th ree band helewhip
that covers 10-15-20 meters with
no traEs
FRE CATALOG - Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

1~1 At. 6,0" Bo. 183
sandWICh. Ma . D2!i63-0183

(617)~

~"

CALL LETTERS
OR 73 LOGO

BELT BUCKLE

• ••

..•

~tl..';J
.~ .' ," - .-" ., - ..- - ,
~_.

FIELD DAY
TRANSCEIVERS

RT·77/GRC·9 , portable 2·
12 Mhz uni1; 7 walts (AM).
15 W (CW) output, 2E22 lube
in PA; 10 lIIher lubes . ReQuires
580 V 100 rna , 6.6 V 2 amp.
120 V 45 rna . 1.5 V SOD rra .
& 6.9 V 575 rna . 16.13.8",
35 Ibs. sh Used, $39.95
MANUl\.l 58.50; CONNEC
TORS, $4 ea w/set purchase.

GN·58 HAND CRANK
GENERATOR w/ legs & seat;
powers RT-77 al reduced outputs 36 W (AM).
10 W ICW). 4l) Ibs. U58Cl 535.
RT·6711PRC-47, 2-12 Mhz USB, CW: 100 watts
max SoIicHtate: COllil15 mig. Requires 2{; VOC. In
cludes handsel, antenna, other accessories: 180 Ibs
sn. in transit case. Used-Clean 5395.00
R·389/URR VLF RECEIVER, 15·1flOO Khl In ,,"0
r. "{Ies . 7 DaMS: 455 .hz If . 36 rubes: rllQul'es "51230 VAC
Units i .. iIOkI less ~.. and Citr• ...... meters, UNd
'IIllilraDle $250. "',I,~UAl, portiII rwo $17.
Prien f .O.a. Ulna , O. • "ISA, MASTERCAllOAcl;e....
"IlIw lor SIIillIJinIl • Send tvr Jrtno fREE CAT.\LOG'13

Add," . D,p!. 13 • PlIont : 419/Z21-6513

M/C
Visa

$129~5

NEW! HF WATTMETER
• D igllal Resol utIo n (0 .1 o r 1 Wall )
• W id eband (160 t h rough 10 meters 1
• Wide ra nge lO RP 101999 Wi tt S)
• De tachal) le (R F S am ple r un-plug s )
• B allary Saver t u rns a t! m Inutes atter

R F d Isappears
• Pnce Inelud es- Readout . H F S am p le r,

ballery . VSWR
nomogram
and ccmcre te
schemencs

· 90 d ay
warranty

... 219

"" rile or c ell
.'ek PO Bo. 6:<'5 , ""a "ella . O H 4 5 750

1- (61 4 )-374-:<'280

FAIR RADIO SALES ... 22
1016 I . EUUo:A - •• • 110 '> ' ttM A, 0 " '0' 45101

Davllyn Corpora tion
1_ lall«Pt _

_"",= I , CA ~_
f21.111~

-'"

Send~k or Money ()fller Ta
MICROFISH SOFTWARE PRODUCTS

P O, Box 920342 ...257

Norcross. Georgia 30092

• 6AUDI'lT 4r><l ASCII AI Cotm>on~
• CW tD W,th VOU< till ~.p'0\II.".

• T'.......I'fIoce,oe IPTTJ Con\Jal
• UIIt 'Mill""'" Ttf'IOftIllr..t - So<..-_~ 1Iosl<u:1_

"-·"... ,,'*-_.sc- (;m'nal ""ll

8_ VfA SlD~ . Iso !'llS 10 Me!lsa!Io &nert. • UU..... ic CO S'Wl
anCI En<l Mess.loges. SI,'LIS Dl$f>Iay many 01 0" fe.,","
An'l3. Ir!XI • • memory e><p.nsIQn) $19 95
An ' SK1''''1 8_ memorVe...._) S2~ 95

bol~ .".$IOIl< "Wloed on cao;sell~

RTTY
FOR THE

VIC 20
SIMPLE AND INEXPENSIVE

FULL·FEATURED RTTY

fI._"''''

0 510 32 "Hz .. 32 _ AM
_CW ~n2. • , _ '
. .... 1 • ...., 1"_'__
24 VDe _ """" 24 VDC • 3
Amoa. O'.....,."'n. ,." 12 "
11 '1> ,nc""., We 'gnt 52 lb.
UNd. good worl"ng """dl""".
1""lude. pan,.' manU l1 'ep' ()
d""hon

~ I" 0 1. _ 'I()II,"'
-~-._ '.Ior !tft.~<:al&l<>g

;

fI.)m'UAA

a!> 10 32 MHz '" 32 _ . AM,
CW, T.-.. FSII ttorougI! uM 01
lIFO. IF -.:......,~ 00 10 '.
.Hz. ~8lXI_

_ "'PUI "O'ZlOVAC. 50080

Hz. ""II" pI\aM~
12...-. "'." 6"'-' ,nc_. We'llnt
7!> tba. UMd. good WO'k'''Cl con.
d'll"" . Include. ""nlAI man ",,1
' _ O'''J<;lIon

COLLINS RECEIVERS

lunar's Ine~ Rf actuated in--Iine receMng pream
pli!18fS can spar1l; up !hat ottlefwise llU:l bal1ll
MiSSing lhose weak ones? Becc:me an elephant with
~ ess . Models availallle from 28·220 MHz
bal1llS. Slll~ insert t:w»ween your transceiver and
antenna. apply 12 VOC and enjoy. Standard 50-239
ccnreecs on RF pens - BNC avai lable. Typjcal per
rormaoce al 144 MHz: 1.4 dB NF 10 dB gain, low
noise pet10llnance !rom uoe . SimPlY, the best

•
_no

-~- II ". lfI. l .4n 2775Ki1tl Slfeet Sute n
" __ L~I"""'" 5al DIego. Co 92llO

kfronics (6R) 'm-WI/O ' r_ ll1747

• f'OIrl M'nCT10I0 ,"II' OuC.1II~ IIIIPVT
• sor1OtUS TVllUo!IU C.-nll P"NOIJDOC'T
• AlI'I'OfIA1'IC IPUD 1'MCJ:ING, 6 10 6G ""'
• SPLIT SCREEN DISPLAy.
• SC• • RATI IIG~ LIlliE lUI ARD TX ' UPPERS
• n SPUD v""1 .....1.1: ._ IS '1'0 60 " ....

• Tll 1'a01 1'Il1lOUC1II ""UIM"l'I:~
• OPI'I<*Jol., IID.,....,.o: TOIIOJUGII APl'LIl lPU.n:1II
• D .C. ft U'r11lC vIA GoUa: C<lOnRC'ft!1l
• ~IUI "'J'J'CIIIIIG VI . CNIZ c:a.*,"~

• ..I LT 'III p.J1rn. Ol i va>

• 1lllQU1.. ... l . l

APPLE II MORSE CODE

INTERFACE

COO! ' ...C'"U ••••••••••••• . • • . _••••• 129 .95

Mi n I NG lI'CU JIlllll . CALI P'O ""IA RU;ID1MTS
ACIO s.u.u TU . !OO C.O.D . 0 _ rtu.sl .
roIlZ l Gll Al l .,. ' .. ADO H . OO.

COTec

n< _...., rOIl TIll: AJ'PL& II

..0 OhIU .....-..... OSOUlnD

r;--'''~ . .
~..;;J .

>OODEC • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • II 4 •9 S
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RELIABLE MICROWAVE TV ANTENNAS

2.1 102.6 GHz Frequency Range
34db System Gain (or Greater)

C.O.D.'.
SPECIAL QUANTITY
PRICING
Dealen Wanled

$119.95

$ 49.95

$ 39.95

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
19161 486-9071

" "

Complete System (as pictured)
Down Converter Probe Style

(Assembled and Tested)
Power Supply (12Vto 16V DC' )

(Assembled and Tested )

1 YlAA WARAAtlfTl'
PARTS So UBOR

*************************
: QUALITY MICROWAVE TV SYSTEMS :
.****************•••***••
: Complete Systems From SSg' s :
: 1.9 to 2.5 :
• GHz •
: Antennas :

• •• Galaxy :
: Electronics " II II\'~ :
: 6007 N.61stAve. • • or, UW.
• Glendale. Az. -wi) ! '
:85301 ' JI :
• 1·602-247-1151 SILVER TElE •
: 1-800-247-1151 STM STAR :

: COlT. I Deal... WlI1led :
• STAR II •• •
• ... 176 •• •• •: . 1 :• •*••*• • • • • • • • • • • • • • • • •*•••

AC5D
COMPUTER PROGRAJ1S
FOR TEX.I NST. 99/ 4- 4A

TAPE OR DISK
CW RECEIVE/TRANSMIT
CW PRACTICE(SENDING)
CW PRACTICE(RECEIVING)
CW FOR YOUNGSTERS
W.A.S . & 6 BAND W.A.S .
DXCC & 6 BAND DXCC
1010 NUMBER SEARCH
AMATEUR CALL LOCATOR
SSTV KEYBOARD DISPLAY
BARNYARD MATH FOR KIDS

WRITE
SAM H. MOORE, SR."
P. O. BOX 368

STIGLER, OKLA. 74462

Ch«k or !'Ilo~ Ordef

Ccntaet: (603) 924-9471
MATI SMITH
73 MAGAZINE
PINE STREET

PETERBOROUGH NH ~
03458 Vv

lcom 431A Transcft~u , ... . . . ,S692.oo
lcom PS l~ Power Supply . . . . . . ,SI2U O
lrom ~60 Tran~i~u S393.OO
teom 290H T,ansct:i>'er ,. "'27 .~

I~om 41lOA Tr..,-.;ti>,er . . . SS06.OO
lcom4"T HT . . . . .. . , S2 1 1.~

IcomlATHT ... ,.. S21UO
Yaesu FT406R 2m T~>'n .•.•. SJ96.oo
Yae:ou FT208R HT . . . . . , •.. S26O.OO
Robot Rnnn:h MoOd 400 ,SJ1S.00

SALE! SALE! SALE! SALE!

•'" 44t.te I ~~ USED EQUIPMENT ~~
TESTED BY 73 STAFF

OTHERWISE liKE NEW

THE
BEST PLACE /::"".:::::.

1<:• .::::"*""To Look For ,....:.;.,:'""
-.0"".....'New & Used .....u,..

~"':.":.Equipment ~~..,.. .....
Buy-Sell-Trade I .......-..OQ.~

~ ... .......,..
Our 4th YeAr ~----

NUTS & VOLTS
MAGAZINE

PO BO X I I II·G • PlACENTIA . CA 92670
(114) 632·7721 ... 131

JOIN THOUSANDS OF READERS
NATIONWIDE. EVERY MONTH

U.S.A. SUBSCRIPTIONS
S 7.00 · I YR. JRD CLASS MAIL
S12.S0 - I YR. 1ST CLASS MAIL
Sl$.OO • LIFETIME· JRD CLASS

>'.... With Free Classified Ad ~

ClW $12 ....•
CR3X $2 .. ;; ..

C OM-RAD, IN D .
- WEST IlIVEII PMIlW:::J'GltAHD _ D. _ TOllI{ 1.-72

111"m-_
~ -

a m,' (' " MHZ! $39 ....
c:;... l220 MHZ! $2 III 'S: ..

The Repeater Beaters

DDRR Space Bealers!

-

•, • IIASE STATlOl\l 0UAL1TY. _ • ..-
• 58, '--" 10 _ "_ IpIl;k~

. -... ~ ' ~ 1O ." " 1• •• • s.,g 'ltV .... · OJ: ,..,
ALL TIft. II'UIS

• • OPEN T}ll TOUGH ONESI by~ ...

I. 1 opIotIIl CR21 Ot CR3X Ranp E.-,

!%:"

Call or write
for details.U5

Have an Apple7

Want to work RTTY7

Know about Super-Rate?

You should.

UNIVERSAL SOFTWARE SYSTEM5.-INC.
9 SHIELDS LANE • RIDG EFIELD. CT 06811

12031 4 38-31T 7 .... 189

'r-.~.-{' 2,
(,?

• 'Oil ...1.1. M"'KlS ...
, M ODELS Of" olMolTlUII

TII"'f'lSCEIVUI S I GU...R ·
...NTEED ' 0111 2 000
W"'TTS SSB INPUT'OIII
NOVICl "'f'l0 ...1.1. Cl.olSS
olM ...TlURSI IMPIIOVED
D(SIGNI

PftETUNl:D · COMP1.E T ·
EI.T olS SEMBI.ED · Of'l I. T
O NE f'llolT SM...1.1. "'f'I.
TEN..... ' Oil oll.l. Bolf'l(l SI
E)t CE I.I.Ef'lT rOIl CDN
OO·S· olP...RTM£NTS
_ I.IGMT _ STRONG •
"'I.MOST INVISIBI.EI

COM P l. l T £ tIO "- IIG!HIU_82 . _ "_" ....
P 1.2511 _ _ ' 30 .. 300 u •.- ._ -_ -._..,..-.,.,oo • ·_eo · _ _ .._ •.••_ "-
r Ae" _. _ _ ._... , _ .......<_~, 10. ...
_ _ - •• •__ ••• •_-.. '-_SW" _
_T ,..,.. .... £D£Dt c.. ....... _ v.. .
_- ... . ,_ ... __ T ~I.' "'1'1-
n Nf'I '" TOU WII.'- fvt;1II Nl:lO ' 0111 ALI. B"'PoOiS · WITH
ANT TII ...NSCEIVEII. NlW _ f'l0 B"'I.UNS f'I£[:D£D1

60_40.20_15 _10· - 2 ".,.104 ... . M o' " 999BUC . M ll.98
4 0 _2 0 .115 ·10 _ 2 or., · _54 It. • M o• • , l~BUC, . $66.95
20·18·10 "'., •• - 2 .... · 2 6",. M o•• ,IOO7BUC . $67.95

S END ' UI.'- Pillet: r Oil POSTPolID INSUIIIEO, D£I., If'I US",-
Ie- • $$.00 ••or po"_ . <-.. _ <¥OO._ ..<) ..
...... _ VIS'" _ M linll CAllI) . "'M£II . £APftES5.
Goo. _ _ • •. _. ,.. 1-3(18.;;/38-15333 9 ...M . 6PM
..... ..... W . _ '" 2.3 ..... "'1. 1. PIIIlCI:S ""'T I f'lCREA SE:
0IIIDE111 NOW'! ... .... '" 1 ..... 00 ... _.
-.. _"...- .. _ _ . _ M_ .. US "'- ' RO: IWO
...V .IU'-AIlI.£ ONI.' '"0M

W E STEIIIN El.lC7110f'l1CS ...80
0-. ol1 _ 1 II........ N_• ••. e 0 841

YOU EARNED YOUR CALL!
NOW DISPLAY IT PROUDLY

IN A TOP QUALITY
LACOSTE·TYPE KNIT SHIRT.

ONLY $14.00 W ith your call in rich em
broidery.
$ 1.50 extra for first
name. Choose
from 10 great
colors: rust ,
cream, brown,
green, yellow,
navy, II. blue, -
aqua, while, and
black.
Adult sizes only S·M·L·XL Club and dealer
inquiries Invited. Please add $2,00 for PIH,
Make check or money order payable 10:

Coin lnt'l lnc.
2305 N.W. 107 Ave.
Miami, FI. 33172 ..13

Allo w 4 weekS 1m deli"" Fl. ,es;denls add sales lax
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

A SUP<" h ,gh pe,lo,mance f M .."e
le s s m ,," '« 1' T'an.",". a stable
"9n"' up to 300 ya,,,. " ,th e <cep 
IIonal a"o ,o Q"" "Y VI' mea " . of ,"
bu ,1I on e lec tret m ,ke M,t ,n c lu M s
c a se m,oe on-pH . .... Ileh . ,,'e nna
batte rv and super ,,,.lfucho ns Tn"
'. the l,ne" uM "va .laV 'e

$24.95
$29.95
$29.95
$29.95

;o~,~;~.~,:~~,~ h~,~ egein. o.~, 1,000 Sold 10 o.,~ .~
9~ One of Ihe geo9 .nd o,de, you," 10dey'

T ry yo u r hand at tnntdtnq the fine s t loo kIn g ClOC k on th e
m ar ke t Its s a l in fin is h an o c nzed aru mmum case loo ks g rea t
a nywhere, wh ile S I X 4 " LED d lg ,ls provroe a h igh ly re a d a b le
d isplay t t us IS a complete kit , no extras needed , a n d It onl y
l a kes 1·2 hours 10 assem b le Yo u r en oree of c a se colors
suver. g o ld blac k (s pecify)
Clock kll. 12 /24 ho ur , DC-S
Cloc k WIth 10 m In 101 imer 12/24 nour DC-l0
Ala rm cloc k , 12 hour o nly OC-8
12V DC car clock DC-7

For Wired and tested c loc ks add $ 10 00 10 k ,t price
S PECIFY 12 O R 24 HOUR FORM AT

Super Sle u tt>
Asupe' s ens'l .." a mph
!,e. wh ,C ~ w ,1I p,c . UP a
pm d'Op al 15 1_ ' G,~al

10' monolon ng hah { s
fOom 0' as qene'a l pu' 
po&' a mpl,I,,,, Full 2 W
rms o ulpul runS on 6 10
15 vol,s u&'s 8-45 Ohm
<;pea'e ,
Complele . ,1 RN-9

$S 95

l ed Bllnky KII
A g ,eal attent, o n ge l 
Ie ' w~ , c h alle ' fl3 1e ly
ltast>es 2 lumOO LEOs
Use 10' ""me t:>a()ges ,
Dullo ns wa , n ,n g
panel ttghts. anylh,ng'
Runs on 3 10 15 . 001S

Com plel" . '1 BL- l
$295

V'doo ..""",. . ... K"
Conv.", , n\, TV '0 "d,", """"'0' S uP",
,taO '. ,"o.bl. 0' .' ," • .£ Ru"' on 5
15V .".p""O ,,,' ,,,, .'go Oi S." un ,ton
'h. m.".'· Co m,," '" . " 00 · 1 17 , .

CPO· l
Runs on 3-12 vac 1 ...·a ll oul 1 KH Z ooM '0' CPO
Alar m Aud ,o O. «lI ato, Ca mp''' ''' . ,t $2.95

C olor O rgan

S €'€ m USIC c o me
a l ive' 3 dilleren l
1'9" IS fI,der w,th
musrc O ne hght
each to r h 'g h
mod- range and
lows Each ,nd ,
..dually adJu st 
able and d '"es up
to 300 W runs on
110 VAC

Com ple te " ' I
ML· l
$8.95$ 14 9 S

11.~~

~ M-3 K: "
~ M-3 W,re d and Te"eo

FM
MINI
MIKE

••

SATELLITE TV KIT

• camp'.'. s.ol~II". TV S."e.. ,"""".,
• 0;'" .nt~"n•. l ~" llow o<H<e ''''01,
""I, Floc.".. o"d ",,00" 101'"
..2B_~,~r ~ It "".00
"28_.,~r. w"",, ,," T."," '''' 00
' 20 ' " ....nto.l". ..." 00
" "" ,,' ""oourolor .... "
P,;<e' '0<,""'. Oam." '< UPS ' h,op" g
aM ,n, "' . nc.

,"'.g. r.,eet,oo. " II, t"n.",. ,odoo to 'OCO,e '
h'OOen ' ,ot><; " ".".d"'~. by r,,~ PLl ..moo"
,,,~'!a< ."ell",,' tnr'''''''" 00""'''''''''• . t'ght
"'C"'"g "FC '0 " '0"' dr;" "" ''''00' ;00. aM
01 C('"'SO. ,",,~. eh."",' ty""'''. 00'"'_

8,11. ,0." ..,..",. T, .,,,.... "'0." ,,. ~,a

<00 •• 10 too "0'" ,d oth. " . 1' N . , h....'. ""~
It· , ••••,..,. ." . ,t ~"" or .""~ ",~ 0"« O"'. r

TH E PO~ulAR SAT-TEC ~ EC EIV E R IN KIT ·FORM' "'". ""to ,

,,~.' ,
" .....

Sl'en I( il
Pmd"c~s upw" ,d "nd downwa,d
wa,1 characte"sl,c 01 a pO l,ce
" ,,,n 5 W peak au d 'OOlJ lpu l ,uns
on 3·15 >oll, uses 3-45 o hm
spe"k'"
Complele k,t. SM-3 $2 ,95

Tone O""od.. ' ~-
A complel.. lone deco- ;f
d"r on a s,ng le PC
boa,d F~a'u,es 400-
5000 Hz ad lustabie ---- _
' a ng" Via 201u'n pal .ollaoe 'eQu
la t,o n 561 IC U,..lu l 10' louc h
rone 0",,1 delec l,on f S K elc
Can a l,o be used ~s a 'lA hle 10 "' ''
..ncooe' Run, on 5 '0 12 "OilS
Complele . ,t TD_ 1 $5 ,95

60 H, T'.... 8 . ..
O..,O'O" '· '"D< 'O~c<,". "'

~,,~""." "'''''., 'B ""
' B· ' ""

$4.95

Wh i l~' Light Kit

An ,nte fe",n g I< ,t. smal l m"e
p,c l< s u p sou nds and con.e'Ts
lhe m 10 Io g h l The loud'" lh e
sound the b" g hl e , Ihe Io g M
InCl ud es m,l<e. cont,o ls u p to
300 W . ' u ns on 110 VA C

Complete I< ,t WL-1
$695

Mad Bla sle r Kil

Pfoo uee, LQUO "" sha"n"n~ "M
artent ,on qen,nq ,"en ' '" ~ 'Ound
Ca~ 'uPpl. up ro 15 ....all ' 01
obno"Ou' ' ud'o Run, on 6-15 VOC

U 95

$5 95

FM Wi'ele.. I\II lke Kit

UT -5 ~ .,

PARTS PARADE

Un,..,..l T,m., II. il

P,o.,~", tMe MSiC p" ns and PC
lJoa,d ,eou""d ' 0_ wo,·,de a SO" 'O "
0' w.c,,,on " m,ng ,nd pui s"
g,ne,.t ,on U••• 555 ' ,mef IC .nd
,nelude, a ,an pe dl p.'" 10' maS!
t "f"~9 ~""d.

T'ansm'IS up 10 300'10
. nv FM bfoad casl ' a
"'0 uses an y Ivpe 01
r'(Joe Runs on 3 '0 9V Tvpe FM-2
"as aooed sens ,I,.e m , .~ p'"amp
' Ia'le
' M-l " 1 $3.95

$5 9 _9 5
$44,9 5

S1.00
$1.00
$125
$ 1.25
51.25

$.50 n .
$1.00 n .

--_."J. ... \ '
~_..~

7612
7615
tsos
7912
7g, 5

6 00 MH~

PRES CALER

Wifed . rested. PS·IB
Kif PS- 1B

Exte n d th e range 0 1 you r
counte r to 600 MHz Wo r ks
WIt h all counters Less t ha n
15 0 m. sensmv.tv soec.rv .
10 o r · 10 0

Mini fO ·91 Hu t Slo. ,
Tn.,,,,. II o, B,"~d • I... ".00
10·220 H• • , S'" " 3 '''' ' >'<10

• LED
c os .......oc_

..~"". "co .."e, w.tn .","' ~50 on",. to
0'" 1 "'~9 J 1... 1 '.011

$29 9 5
$ 39 ,95

16MG $1.25
79MG Sl _25
n 3 $50
309~ SI_15
7805 $1.00

30 Watt 2 m lr PWR AMP

S imple C lass C power am p teature s 8 ti mes powe r g a in 1 W ,n
fo r 8 ou t . 2 W In fo r 15 o ut 4W In fo r 30 o ul Max o u tpul of 35 W
mcred.bte va lue. co m ple te wllh a ll pa rts le s s c ase and T·R re la y
P A- 1, 30 W pwr a mp kll $2 2 .9 5
T R- l . RF sensed T -R rel a y k, 1 6 .95

Powe ' S"p p-ly II. lt
Compl",. t" ple ,egu lal.O pow",
,uppl, p'O.,des ••".Ole 6 '0 16'011, at
200 ma and 'S al I Am p E ,C~ II.nt load
' ''g ulat ,o n. gOOd !'fl" "~g a nd ,mall
"l" L"•• "an. lo,m"" '"OU''''' 6 3 V
•• 1 A and 24 VeT
Complete . " PS-3l T 16.95

Opto tsotators - 4 N28 ty pe
Opto Re UeclOfS - pr-oto erode

Aud io
P,esce le ,
Ma ' e n ,gn , .. ,o luloon a ud ,o
measu,ments «,eat 1o, musrca !
ms t,u men t lu n ,n g PL lon{'s ~ IC
Multiplie s aud ,o UP m heQ uency
sel"Clable . 10 Of , 100 gIVe, 0 1
HZ r..sotuncn w,lh 1 sec ga lP
I,me ' H,gh Se nS'l"' ly 0125 m. 1
meQ mpUI l a nd tlu ill· ,n 1,'I""nQ
g '",,, g'ea, pe rfo,ma""e Ru ns
on 9V hall Pfy a ll CMOS
PS -2 k.l
PS ·2 w" ed

Mol•• PIn._e......... 0''''''' .n,""",n01 T _ .."
'Of ' . p,n """• • " 1'0. .... 11.110

MAF-236 'r a n••"o, as useo
6- 100b 9a ,n t sO mhl

AF actuated rela y senses RF
( 1W) a n d c lose s D POT re lay

Fo r RF sensed T- R rela y
TA- 1 KIt $6.95

Shrl"'~ Tubl...O Hub'
"" co or e<ul pc~, 0' .""n' ,,,e t . ' ,
.",,~. '0 '-' G,.or ' ''' .p"<~' . Oi. , ....

$1 50
$5 00
$5.00

" .00
' 2. 50
U .<>O

AC Ou". l
,", 0"'" w'lh l ", d,

. -' SI.OO

Drs . c. . .... 'c
" ' ,,;; ",,. :ro " "", '.. .. " "" I- .'-.'-.'-.'-.'-..:.'-..::..:.'-- - :..:..::...:..:r o;;-;;;;. ;;;.." ,,- - - - - -;;;;.:;-!
00 ' ,", :ro " ""
''''"' '. "00,,",' ,"" :ro"" ""

M,no RG·174 CO. ,
10 u. to, $1,00

... C ... ..pl...
GoO<! to. c 'o"' , " '''0
(hO' Qe"••" • '0 ,"c ~' uo
on~ eM
8 ' • .u (a ?O "' A
'" ,>I, (if- '60,.,A
" " 0'''' ,'O,.,A

Con",,<loro
6 ~," ',po go 'O'0"'.<" 'or
"'.-'00.00' C'OC ' "'''''"''
o"ee 7S ••

Cry.l. ..
3 5 79545 MH Z
10 00000 MHZ
5 ~488[)() MHZ

ce,am,c IF F," ..·•...
M,n' sOLD OU' ' .Hz
BW ..,,, ~ I . 5() ea

$I _50

S~'d S" " 80... "
.", ." "olm '50 HI % dB Wv"O
ootpu' o~ ~ >2 .0<., '030 ",A TTL
com al'bre 51. se

I Vol! 80' ''" Clip.
~" e ~"""" co.p, • '0' 5100
~ .. ,," "~, Qro"''''." 10 'or 51.00

Al U"'N U"t,,,,·",,.,,
' 000 ", '0', ~.O'., , ..
""' " ' ",> • •.• ' ..
,' " ", ,"v ' "" , ., ...
'0 "" ,"0,",, ,. ,, ""

Ee 'pl1onu
, ,..0. 8 "r,,,, q no<' tor , ,,,. 11 to"P

'0"""" .1"", co,,, .. ""
5101$100

Switcl1• •
M , ~ ' toqq '" SPOT
Red Pus~bu tlon , N 0

DC ·OC Con •• r1~,
.~ ,," '"Our p'oo ·9 'OC'.' JO,."
·9 ,oc proJuce. I~ .00 '" 35"', 51.25

mo,,,

,~ " Xl ' "'" T"", "'" " 00
," Xl 10m T",., " " $ 50

V.f.." ....
""0""0" ""Vn Q9 JO Pf ",o", ,~., 0'0 1'0-$0 Pf - Tun•• '. r.""•.

00 _ ... V IUlO

Co•• COn nfl: IOr
c oass.s mo u nl

BNC type $1 00

l ••lO . •o uf c no lCe please . pec ,l,
M,n, Red, Jum!>O Red HlQh Inl,."..ly Red. Ill um,nalo,!'ted 11$1
M,n, Vellow Ju moo Vello w JumDO G'een I ISl

CAPACITORS
TAN U,U "
(},,,""" , 0o"
15 u F 25V 3/$100
18u F25V31$1,00
22 uF 25V 31$ 1.00

M; "' I oh... s po . . ..
Arp'o, 7 . d,'''' ROu"d
r,p. lor ,"~.~. "' M "c
l 'or ' 2 00

Slug T un~<l CoU,
Sm. II 3:16" Ht-. Sluq, lumed CO,I
3lum. 10fO' $1.00

Cry, I. 1MiC' ophone
Small 1" d,ame'", . " IM,c '
Cly.la l m"e Ca(IMqe $_1$

P.~. _..
"" 0' ,"0'" 0,,, "", " "' " "" 0"'',.". ,.",,, "'00"' ... .C. «p. eO<
.~ ""0 ,"" ",, 1'·"'0 "'0"00"" . . ..

Soc k..ls
10i$2 .00
10/ $2.00
10/$2 00

. 1$2.00

. /$2.00
31$2 ,00

FERRITE BEADS

TTL
74500 , ..
/ 447 ,

"/H5 ,
'",,~ " .74 t96 $1.35

S PEC IAL

6 P,n
' 4 P,n
16 P,n
24 Pon
26 Pon
40 P,n

Mln l- Bn d g e 50V
1 AM P

2 for $1.00

25 AMP
l 00V Bridge
$1 .50 each

DiOdU
5 1 V Ze ne ' 11:1/$1.00
lN91. Type 5ll1$1,00
lKV 2Am p 1/$1.00
l00 V 1Amp 15/$1. 00

"" ," '"'0 " 0 ....n ,U' ""
" _" ""one"O. u ' ""

I ' C\IO
10116
,,~

7207A
72160
71 07C
53"
5375AB G

'00'

" .'.,.,.

, .35
sr.se
51.se
I .0'
11.00
I ' .00
" 00
s 2S

'0 ' 2 00" .a se'2 ..'29'

LINE AR

C MOS

~ "
'1lYll1 l $ t -~

$9_00 f-:== ==-==:-I$2_00
$135
$175

" '".Jeo,,,
",.,.,
W-,.,
'"e
,~

Jg"

""

TRANSISTORS

READ OUTS
~ (} "o . c c
~o""" 'o 'C o
, .~ " ~"'",o :JJ' C A
•• "'0' .,"c'

'~ ".,. ,., c·, " .. 1< ""
,~ '""" ..... c·, 1S.. I< "
,~•.." .~. C·, ".." ""
,~..,O ~... c·, " .1' 00
'~'O " " ' C " ""'''"
'~"" ' ''''. C · ' .'1' ''"
,,,,",'' c·, ""'''"
,~"" ~"'" ""0<0" " "
'~" ' 0 uHf ~.~ " SU.
_. T• • ~"~ .,,.... " ""

_ , T...... '"" "' ..
. PO '0>.......... •..
.... ""'" ',"" T·. ""' ..
.... ,..,. t , ,," t .. ...'1 .
'N""" ,.

...... Un ......

IC SPECIALS

10 "
' 011
10'"
' Oag
10' "
'511
15'e
>639
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FACt! 4555 SERIAL PAGE PRINTER

The Faci e 4555 alphanumerical seria l printer i s complet". Equlpp.,J ", I t h RS2 32C I n terface ,
pr Inting mechanism , control electronics , drive electronics , power s upp l y and character ~enera

cor. I h ., adaptation e lecrr<>nlcs can be m"dift<,d in f our ve rslons:Bit-par;'ll<'l data l r an'ller ,
CCITT (EIA , RS232C) for bit-serial da ta transfer and the current loop (TTY) interface also for
bi t serial data transfe r . The facie 4 555 prin ts o n ordinary paper an d is adjustable fo r dif
ferent paper widths and formats, 9 .5" paper .... idth .... Ith 66 Iln,,~ per page or DIN A4 with 70
I tnee per p.~ge.

SPECIFiCATIONS

Print sp"ed
Prin ting !'lude
Mall:. H of ch/Une
Ma t rix
Char. Size Height
Char . Siz., Width

up to 60ch . s .
Incre.. "ntal.
80 alt . 132 .
7 X 5 dot ma t r i x.
2.7mm/I/S"
1.3mm/O.05" 132ch/line
2 . 1mm/0 .083" BOch / Un ..

Cha r . spacing

Char . ecce
Char. Set

Feed me c hanism

2 .54mm/I/10" BOch/line
1 .55mm/0 .06" 132ch/llne
ECMA-6 7-bit coded char . !let
63 Char. various national
ver sions.
Sprocket (eed.

THESE UNITS WERE PULLED OUT OF SERVICE I N GOOD WORK I NG CONDITION. WE CHECK EACH UN IT ON A
RAD IO SHACK TRS-SO COLOR COMPUTER •

•
Prin ter .... ith linecord , box of
pape r , inter-connect cable for
TRS-80 COLOR COMP UTER.

$149 .99

GENEVA CALCULATOR WATCH

PRI NTER ONLY $129.99

This attractiv., "'atch has the f o llo.... ing modes:
Normal Time Setting ,
Calendar Setting ,
Daily Alarm Time Setting,
Weekly Alarm Time Setting,
Chronograph ,
Calcula tor.

F.,a tured in 81ack Plastic $24 .99 featu red in Stainless Steel $29.99

SILICON DIODES fEED THRU SOLDER RF CAPACTORS

MR751 100vdc 6Amps 10/$5.00 100/S38.00 470pf +- 20I
MR510 1000vdc JAmp" 10 / $ 3 . 7 5 100/$24 .00
HEPI70 10aOvdc 2Amps 20/$2.00 100/SI5.00 5/$1.00 or 100/$15 .00 0'
IN3209 tunvcc 15Amps $2.00 10/ $15.00 1000/S100.00
BYX21!200 200vdc 25Amps $2 .00 10/ $15.00
IN 2138A 600vdc 60Amps S5.00 10 / $40 .00 1000pf/.00luf +-IOI
DS85-04C 400vdc 80Amps S10.00 10/ S80 .00
IN32 69 600vdc 160Amps $ 15.00 10/$ 120 .00 4/SI .00 or 100/S20.00 0'
275241 300vdc 250Amps $20 .00 10/S I75 .00 1000/$150 .00
7-5754 300vdc 400Amps $30 .00 10/$2 50 .00
RCD-15 15KVDC 2Oma . $3.00 10/ S20 .00
SMFR20K 20KVDC 2Oma . $4 .00 10/ $30 .00

E PROMS

lN41 48 s igna l 30/$1.00 100 / $3 .00
2708 1024xl S2.00 each

FAIRCHILD 411 6 16R DYNAMIC RAMS 20Ons. Part # 16K?5
2716 2048x8 $4 .00 each

25 For $25 .00 or 100 For $90 .00 o r 1000 Fo r $7 50 . 00 27L32/25L32 S10 .00 e a c h

HEWLETT PACKARD MI CROWAVE DI ODES

IN5711 (5082-2800) Scho t t ky Bar r i e r Diodes $1.00 0 ' 10 [ 0 ' $ 8 .50
lN5712 ( 5082- 2810) " " " sI . 50 10 [ 0 ' $10 .000 '
lN6263 (HSCH-1001) " " " s . 75 10 [0 ' $ 5 .000 '
5082-2835 " " " $1 . 50 10 [ 0 ' S10.000 '
50S2- 2805 Quad Ma t c hed " " " S5 .00 10 10' S40 .00per set 0'

Toll Free Number
800-528.Q180 ~<ill z electroavCi
(For orders only) - t..;

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

"Al l parts may be new or
surplus . and par ts may be
subst itu ted wIth comparable parts
if we are out of stock of an ilem."
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"MIXERS"
WATK INS JOHN SON WJ-M6 Dou ble Ba lanced Mixer
LO and RF 0.2 to 300MHz IF DC to 3DOMHz $21. 00
Convers i on l oss (SSB) 6.5dB Max. I t o 50MH z

8 .5dB Max. . 2 to 300MHz WITH DATA SHEET
Noi se Figure (SSB) same a ~ above

8.5dB Max . 50 to 300MHz
Convers ion Compress i on . 3dB Typ .

NEC (NIPPON ELE CT RI C CO . LTD . NE 57835/2SC2150 Mi crowave Trans istor
NF Min F:2GHz dB 2.4 Typ. MAG F· 2GHz dB 12 Typ. $5 . 30

F' 3GHz dB 3.4 Typ . F=3GHz dB 9 Typ .
F=4GHz dB 4. 3 Typ. r =4GHz dB 6.5 Typ.

Ft Gain Bandwidth Product at Vce=8v . Ic'IOma . GHz 4 Mi n. 6 Typ .
Vcbo 25v Vceo IIv Vebo 3v Ic 50ma . Pt. 250mw

UNEl...O) RF PC7Wer and Linear Mplifier Capacitors
These are the famous capac i tors used by al l the RF P~~r and Linear Amplifier
n\~U£acturers. and described in the RF Data Book .

Spf IOpf 18pf 30pf 43pf lOOpf 200pf I to lOpe s . Sl.OO ea
S.lpf 12pf 22pf 32pf Slpf llOpf 220pf II to SOpes . S . 90 ea
6.8pf Upf 2Spf 33pf 60pf 120pf 470pf SI up pes . S . 80 ea
7pf 14pf 27pf 34pf 80pf l30pf SOQpf
8.2pf ISpf 27 .Spf 40pf 82pf I40pf 10000f

NIPPON ELECT RI C COMPANY TUNNEL DI ODES 57. 50HOOEL IS2199 IS2200
Peak Pt. Current rna . Ip 9tflin. lOTyp . IIma x. 9m i n. 10Typ. Ilma x.
Valley Pt. Current rna . Iv 1. 2Typ. 1. 5max . 1.2Typ . 1.5max .
Peak Pt. Vo ltage my. Vp 95Typ. 120max . 75Typ. 90max.
Proj ected Peak Pt. Vol tage my. Vpp Vf'l p 480min . 550Typ. 630max. 440mi n. 520Typ . 600max.
Series Res . Ohms rS 2. 5Typ . qrnax , 2Typ . 3max.
Termina 1 Cap. pf . Ct 1. /Typ. 2max . 5Typ . Smax.
Valley Pt. Vol t age mv. VV 370Typ . 350Typ.

FAIRCHILD / DUMONT Osci l loscope Probes Model 4290B

Input Impedan ce 10 meg . , Input Ca paci ty 6. 5 to 12pf . • Div ision Ra tio (Vo l t s/ Div Factor )
10 :1. Cable Length 4Ft . • Frequency Ran ge Over 100MH z.
These Probes wi ll work on all Tektronix, Hewl ett Packard , and ot her Oscil loscopes .

PRICE $45.00

IoKlTOROLA RF DATA BOOK

Listsall Motorola RF Trans i stors / RF Power Amplif iers . Varactor Diodes and much muc h
more.

PR ICE $7.50

Toll Free Number
~CifU electrolUcl800-528-0180

(For orders only) " An pans may De new O'
$u.plu$. and paris milY toe
SUOIlltuted Wlttl comparable parts PRICES SUBJECT TO CHANGE WITHOUT NOTICEIt _ a'e out orsloe~ or an item,M
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE PART PRICE PART PRICE
152 199 s 7.50 ZN6083 s 13 .2 5 CA16 11 ( TRW) s 25.00
152200 7. 50 ZN60B4 15 .00 CA26 74 ( TRW) 25 .00
ZN 156 1 2 5 . 00 ZN6094 IM9622 11. 00 CA288 1- 1(TRW) 2 5.00
2N 1562 25 .00 ZN6095 1M,9623 12.00 CA4 101 (TRW) 25.00
ZN2857 1. 55 21"6096 /M9624 15. 50 CA4201 (TRW) 25.00
ZN 2857 JAN 2. 55 2N6091 17. 25 CA4600 (TRW) 25 . 00
ZN2876 11 . 00 ZN6136 21 .85 C0 1889 20 .00
ZN2 947 18.35 ZN6166 40 .25 C02545 20 . 00
2NZ948 15 . 50 ZN62 0 1 50. 00 CMDS 14AB 20 .00
ZN2949 3.90 lN64 59 18 . 00 049 59 10. 00
2N2950 4 .60 l N6603 12 . 00 Dt.98 7M 20. 00
2N3375 8.00 2r,; 6680 80 . 00 D5 147D 10 . 00
ZN35 53 1. 57 2SC75 6A 7.50 05506 10.00
2~ 3632 13. 80 25C781 2.80 D58l7A.''!: 20.00
ZN3818 5.00 2SC lOI S 1. 00 Dm>6022 30 .00
2N3B66 1. 30 25ClO4 2 12.00 OMS- ZA- lSD 40 . 00
2NJ924 J . J5 25CI070 2 .,0 HEP76 4 . 9 5
2N3927 I7 . 75 25C I239 2 .,0 HEP 5 J002 11. 30
2N3950 25. 00 25C12 51 12 . 00 IlEPSJ003 30.00
2N4072 1. 80 25CI 306 2 .90 HEP S3005 10 . 00
2N 4 127 2 1. 00 25C1307 5.50 IlEP53006 19. 90
2N4427 1. 30 25CI760 1. 50 HE1'53007 25 . 00
2N4428 J. 85 25C 197 0 2 . 50 HEP 5 3010 11.34
2N4957 J .4 5 25C2166 5 .50 HTEF2204 H.P. 112.00
2N49 58 2 .90 8BI087 ( M. A. ) 25 .00 5082- 01 12 H.P . 14.20
2N4959 2.30 A50- 12 20 . 00 5082 -0253 H. P . 10 5. 00
2N5090 13 .90 A28 3B 5.00 5082-0320 H. P . 58 .00
2N5 108 4. 00 ALD4200~ ( AVA..~TEK) 395 .00 5082-0J86 H. P . POR
2N5109 1. 70 AMI2 3 97 .35 5082-040 1 H.P . POR
2N 5160 3 .4 5 AM688 100 .00 5082-0438 H.P . POR
2N51 77 21 .62 BB I05B . 52 5082- 1028 H. P . POR
2N51 79 1. 00 BD 4!4J FBD4 ( G.E. ) 10.00 5082-271 1 H.P . 2 3. 15
2N558 3 4 .00 BFQ85 I. 50 5082- 3080 H.P . 2 .00
2N5589 8 .65 BFR90 J. 30 5082- 3188 H.P. 1. 00
2N 5590 10 . 35 BFR91 J. 65 5082-6459 H.P. POR
2N55 91 13 . 80 BFW92 1. 50 5082-8323 H.P . POR
2N5635 10 . 9 5 BFX89 J. 00 35826£ H.P . POR
2N563 7 15.50 BFY90 I. 00 3583 1£ H.P . 29 . 99
2N564 1 9.20 BGY54 25 . 00 3585 3£ H.P. 7 1. 50
2N5642 10 .9 5 BGY55 25 .00 358,4£ H.P . 75 . 00
2N5 643 15. 50 BGY74 25 .00 HPA0241 H. P . 75 . 60
2N 564 5 13 .80 BGY75 25 .00 HXTR 3101 H. P. 7. 00
2N 5646 20.70 BL 161 10 . 00 HXTR3102 H. P . 8 . 75
2N 5691 18 . 00 BLX67 11. 00 HXTR6101 !2N661 7 H. P. 55. 00
2N 5764 2 7. 00 BLY568cF 25. 00 HXTR6 104 H. P . 68. 00
2N5836 5 .4 5 BLY8 7 13 . 00 HXTR6 10s H. P . 3 1. 00
2N5842 8 .00 BLY88 14 .00 HXTR61 06 H.P . 33.00
2Ns849 20.00 BLY89 15 .00 QSC H1995 H.P. POR
2N59 13 3.2 5 BLY90 20 . 00 J02000 TRW 10 .00
2N5922 10 .00 BLY35 1 10 .00 J02001 TRW 25 .00
2N 592 3 25.00 C4005 20.00 J04045 TRj.,' 25 .00
2N5941 23 .00 CA402 (TRW) 2S. 00 KJA 10 .00
2N5942 40.00 CM OS (TRW) 25 . 00 HA4 50A 10.00
2N5944 9 .20 CA6 12B ( TRW) 25 . 00 MA4 148 7 POR
2NS94 5 11 . 50 CA21 00 ( TRW) 2 5. 00 !'lA41 76 5 POR
2N5 946 19 . 00 CA2 1I) (TRW) 25 .00 MA4 3589 POR
2N60BO 9 . 20 CA2200 (TRW) 2 5. 00 MA4 3636 POR
2N608 1 10 . 35 CAn l 3 (TRW) 25 .00 M.\4 7044 POR

2N60B2 II . SO CA2 4 18 ( TRW ) 25 . 00 MA4 76,1 2 5.50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE
" All p ar ts m ay be ne w o r

800-528-0180 surplus. a nd p arts ma ~ be

e?'I~ e'ectrorue~subslilul ed w,U'I comparable parts

(For orders only) ,j we are OUI o ! s tock 01 an ,'em,"

134 73 Magazine . July, 1983



GaAs, TUNNEL DIODES, ETC.
PART
MA47100
MA472a2
MA4 77 71
MA478 52
MA49558
MB40Z1
MBOIOI
MDOS13
MHY l171
MHWl l82
MHW41 71
MHW41 72
MHW 4342
MLP I 02
MMl SOO
MM1550
MM1552
MM1 553
MM 161 4
MM2608
MM3375A
MM4429
MM800D
MMB006
Mo277L
M028 JL
M03757
MPI 0 2
MPN3202
MPN ) 40 1
MPN3412
MPSUJ I
MRA2023-1 .5 TRW
MRF21Z /208
MRF 223
MRF2 24
MRF237
MRF238
MRF243
MRF24 5
MRF247
MRF J04
MRF3 1S
MRF420
MRF4 21
MRF422
XRF427
MRF428
MRF450/A
MRF453/A
MRF4 54 /A
MRF455/A
MRF4 58
MRF463
MRF472
MRF475
MRF477
MRFSOZ

PRICE
$ 3.05

30 .80
POR
POR
POR
POR

1. 00
POR

42.50
48.60
49.35
5 1. 90
68 .75
25 .00
32 .32

POR
50.00
50 .00
10. 00
5 . 00

11 . 50
10.00
1. 15
2 .30

POR
POR
POR
POR

10 . 00
. 52

1. 00
1. 01

42 .50
16. 10
13. 25
15. 50

3 . 15
12 .6S
25 .00
34 .50
34 .50
43.45
23 .00
20 .00
36 . 80
41 .40
16. 10
46 .00
13. 80
17. 25
19. 90
16. 00
19 .90
25 .00

1. 00
2.90

11. SO
1. 04

PART
MRF 503
MRFS04
MRFS0 9
MRr S!l
MRF60S
MRF629
MRF644
MRFBl 6
MRF823
MRF901
MRFB004
MS261 F
KI'4150 Fa i r .
MT 51 26 Fa i r.
KI' 54BI Fa i r .
MT54B2 Fa i r.
MT5483 Fair.
MT5596 Fair .
KI'5 764 Fai r.
MT8762 Fair .
MV I09
MVl4 01
MVl624
MV I805
MV I808
MV IBl 78
MV I863B
MV l 864A
MV l 864B
MV I864D
MV 18680
HV2101
MV2 11 1
MV211 5
MV 2201
MV 2203
HV2 209
MV22 15
MWA IIO
MWA1 20
MWA 130
MWA210
MWA2 20
MWA230
MWA 310
MWA320
MWA330
NEC5 7835
ON 3B2
PPT 515- 20-3
PRT8637
P5CQ2-160
PT3 190
PT3 194
PT3195
PT3537
PT4166E
PT4176D

PR I CE
$ 6.00

7.00
5.00
8.65

20.00
3.4 7

23 . 00
15. 00
20 .00

3. 00
2 . 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
B.75
1. 42

15. 00
10. 00
10.00
10. 00
10. 00
10.00
10.00
10.00

. 90

. 90
1. 55

. 53

. 53
2.00
2.00
7. 45
7. 80
8.25
7.80
8. 25
8. 65
B. 25
B.65
9.50
5. 30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT 41B68
PT4209
PT4209C
PT4566
PT4 570
PT4 571
PT4 571A
PT4577
PT4590
PT46 12
PT4628
PT4640
PT4642
PT5632
PT5749
PT66 12
PT6626
PT6709
PT6720
PT8510
PT8524
PT8609
PTB633
PT8639
PTB659
PT8679
PT870B
PT8709
PT8727
PTB73 1
PT8742
PT8787
PT9 790
PT 31 962
PT31963
PT31983
PTX66BO
RAY-3
400B I
4028 1
40282
40290
RFllO
5CA35 22
5CA3523
50 1065
55 43
TPI0l4
TP1 028
TRW-3
UT05 04 Avantek
UT05 11 Avan tek
VIS
V338
VIOOB
VAB80 lEC
VAB804EC
VA521AN20

PRICE
$ POR

POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
PO R
POR
POR
POR
POR

41. 70
POR
POR
POR
POR

24 . 99
POR
POR
POR
POR

25 .00
POR
POR
POR
POR
POR
POR
POR

70.00
75.00

4.00
4. 00
4 . 00

25 .00
25. 00
25. 00

Toll Free Number
800-528-0180
(For orders only)

" .., 11 parIS may ee na" o r
s urplus . a nd p~"IS may be
sublhluled ...'1" comparable PIIrt s
it ..e are OUI 01 lIock 01 an " ...... ,M

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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-
COAXIAL RElJr.Y SWITCHES SPOT

Electronic Special t y Co. /Raven Electroni cs
Part , 2SNl8 Part , SU-OI
26Vdc Type N Con nec t or . DC t o 1 GHz .

FSN 5985-556-968) Slo 9 . 00

Amphenol
Par t # 3i6- L0102-8
115Vac Type BNC DC to 3 GHz.

CX,
Part # 300-1 1182
120Vllc Type BNC DC to " GHz.
FSN 598 5- 54 3- 122 5

'"Pa r t ~ 300-11173
120Vac Type BNC Same
PSN 5985- 54)-1850

$29.99 $39 . 99 $39. 99

-,10nJ v

• •

.~
•t

•

l

a~c To Banana P! UR Coax Cab le Re-58 36 Inch o r sse t o N Coa x Cable RG-58 36 Inch .

$7 . 99 or 2 For $ 13.99 or 10 For $50.00 $8. 99 o r 2 For $15. 99 or 10 For $60 .00

SOLID STATE REU YS

P&B l'lode l EctIDB72

PRI CE EACH $5.00

Svdc t u rn on 120vac contac t a t 7aNps o r l Oa-ps on a
l O"x IO" x .1 24 alum inum. Hea tslnk with
e r i reee grease .

0 1g1518 , Inc . Model Ee5- 215

PRICE EACH $7.50

Gr lgaby/~ar ton Model GB7 400

PRICE EACH S7 . S0

Svdc turn on

SIIdc t urn on

24 0vac con t ac t 14a lllps o r
lO" x l O"x .1 24 a l uJlltn ulII.
silic on grease .

240va c con t ac t a t l Samps
IO"x IO"x . 124 a luminum .
sil icon grea se.

40amps on a
Hea t s Ink with

or 40amps on a
Heatsink with

NOTE: *** I tems may be substituted with other b ranJs or equivalen t 1II0d e i numbers. ***

"All parts may be ne w Of

su.plus, .nd pariS ma y be
SubSl'!uled w'1I'I comparable parls
,1 " 3 are aul 01Slock 01 an ,'em."

z
eleetrorue*i

Toll Fre, Number
800·528·0180
(For ord,,.. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE KEHORY TELEPHONE WITH 24 S1JMBER AUTO DIALER ARON ALPHA RAPID WNDING GLeE

The Recall Phone Te l e phone employs the latest state of art
communica t i ons technology. I t i a a combinat i on telephone
and au t omatic dialer that uses premium-qusl ity . aol i d- atat e
ci rcui t ry t o aaaure high-reliability performance in personal
or bu!liness a pplica t i ons. $49.99

Supe r Cl ue I C£- 486 high s trength
rapid bonding adhesive. Alpha
Cyanoac r yl a t e . Set-TIme 20 to 40
sec. , D. 7fl. oz , (208m.)

$2.00

-'

TOUCH TO:.lE PAD Mt t SUM I UHF/VHF VARACTOR TL~ER MODEL UVEIA

This pad conta in. all the elect ronics t o
prod uce standard t ouch-tone t ones. ~ew

with data .

Perfect f or those unacrambler projects.
Sev with data.

$9 . 99 or 10/ $89.99 $19 .99 or 10/$149.99

I NTEGRATe D CIRCUIT. 1 t o 10 Il up

Mel )72P
HCl)S8P
Me l )SOP
HC l) ) OA1P
MCI )l OP
MC1496P
LMS6SN
LM )80N 14
UU 889N
NES64N
~E S6 IN

Color tV Video Modulator Circu i t.
I F Amp.,L imi t e r . FH De tec tor ,Audlo Dr ive r ,E l ec t ron ic Attenuat or.
IF Amplif i e r
Low Level Vid eo Detec tor
FH Stereo Demodulator
8a l anced Modulator /Demodulator
Pha s e Locked Loop
2Wart Audio Power Ampl i fier
TV Video Modulator
Phase Locked Loop
Phaa e Locked Loop

$ 4.42
5.00
I. SO
L SO
4. 29
i • SO
2. S0
J. S6
S. 00

10.00
10 .00

$2 .9S
4.00
1. 2 S
1. I S
3.30
1. 2S
2.00
1. 2S
4. 00
8.00
8. 00

FERRANT! ELECTRON I CS Ali RAD I O RECEIVER ltJDEL ZN4 14 I NTEGRATI:D CIRCUI T.
Feat ures,

1.2 t o 1.6 vo l t ope r a t i ng range .,Les s t han 0 . S1lla current consUlllpt lon . ISOKHz t o )~ z

Frequency range . , Eaay t o assemble ,no al i gnment nece s s a ry . Ef f ec t i ve and var i ah l e AGC ac t i on . ,
Will drive an earphone direc t. Excellent audio qua l i t y . , Typica l power ga t n of 72d8. ,TO- 18

acka e . With data. $2. 99 or 10 For $24.99

NI CAD RECHARGEABLE BATTERIES

AA Battery
,~.

Pack o f 6 These a r e Fac tor y
$ S.OO

SUB C Pac k o f 102.SA=p/Hr. $10 .00

Cat e. Rechargeable Battery Pack.

12vdc a t 2.SAmp/ Hr.
12vdc at ')Amp/ Hr.

$1J. 99
$IS. 99

--e oc 4 4

" A ll patts may De ne... er
surplu s. a nd p~"r s ma y De
$UbS1Ituted ...,tI, comparaDie parts
,t _ ate out 01 stOCk 01 an ,rem."

Toll Free Number
800-52B-<l180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EIMC TUBE SOCKETS A.'W CH I~EYS

5KllO
SKJOOA
SK400
SK406
SK416
SK SOO
SK600
SK601
SK606
SK607
SK61Q
SK620
SK626
SK6JQ
SK63 66
SK b40
SK646
SK700
SK711A
SK74Q
SK170
SK8QOA
SRa06
SK8lQ
SK900
SK906
SK1420
SKI490

Socke t
Socke t For 4CXSOOOA, R, J, 4CXIO ,OOOD , 4CX1 5,OOOA, J
Socket For 4-12SA,2 50A. 400A,40OC,4PR 125A, 400A, 4- 500A, 5- S00A
Chimney For 4-Z.50A.4QOA ,40OC.4PR400A
Chimney For 3-4002
Soc ke t For 4-1000A/4PR100QA! a
Socke t For 4CX2 S0B,BC,FG.R ,4CX3SQA , F ,FJ
Socke t For 4CX2 S0B ,BC,FG.R,4CXJSGA , F. FJ
Ch imney For 4CX250B, BC, FG,R,4CKJ5GA .F. FJ
Socket For 4CXfJOOJ , JA
Socket For 4CXfJOOJ ,JA
Socket For 4CXfJOOJ ,JA
Chimney For 4CXfJOOJ ,JA
Socket For 4CXfJOOJ,JA
Ch imney Fo r 4C XfJOOJ ,JA
Socket For 4CX600J ,JA
Chimney For 4CX600J ,JA
Soc ket Fo r 4CXlOOA,Y ,4CXI2>C,F
Socket For 4CXlOOA,Y , 4CXI2>C ,F
Soc ket For 4CXlOOA,Y ,4CXI2>C ,F
Socket For 4CX300A ,Y , 4CX12>C ,F
Socket For 4CXIOOOA , 4CXI500B
Chimney For 4CXI000A,4Cxt500B
Socket For 4CX1 000A,4CX1 500B
Socket For 4X 500A
Ch i mney For 4X500A
Socket For 5CX3000A
Socket For 4CV8000A

SPOR
$.520 .00

260.00
74.00
36.00

390.00
51.00
73.00
11.00
60.00
60 .00
&6.00
10.00
66.00
34.00
36.00
71.00

225 .00
22.5.00

86 .00
66.00

225.00
40.00

225.00
300.00

57.00
650 .00
585 .00

JOHNSON ruBE SOCKETS AND CHIM:-OEYS

124-1 111SK606
1 2 2-02 7~ 00 1

124-0113-00
124- I I 61SK6 lOA
124-115- 2/sK620A

Ch imney For 4CX250B ,8C,FG , R, 4CX350A ,F ,FJ
Soc ket For 3-5002 , 4-125A, 250... , 400A, 4-500A, 5-500A
Capac itor Ri ng
Socket For 4CX250B ,BC, FG,R, 14cXl50A,F ,FJ
Socke t For 4CX250B, BC,FG,R, 14CXl50A,F , FJ
813 tube Socket

$ 10 .00
(pair) IS. 00

15. 00
55 .00
55.00
20.00

------------------------------------------------------------------------ TUBE CAPS (Plate)

CH IP CAPAC ITORS HR I , 4 $1 1.00
. 8pf l Opf lOOpf * 4JOpf HR2 , l, 6 , , 13 .00
l pf I2pf 110pf 470pf HR5 , 8 14 .00
l. lp f 15pf 120pf 510pf HR9 17.00
1.4pf 18pf IJOpf 560pf HRIO 20.00
1.5pf 20pf 150pf 620pf
1.8pf 22pf 160pf 680pf
2.2pf 24pf 180pf 820pf
2.7pf 21pf 200p f lOOOpfI.ool uf *
3.3pf 33pf 220 pf * 1800pf/ .0018uf
3.6p f 39pf 240pf 2700pf / .OO27uf
3.9pf 47pf 270pf 10,OOOpf I . Oluf
4. 7pf 5Ipf 300pf 12 ,OOOpf I. 012uf
5.6pf 56pf 330pf 15,OOOpf/.015uf
6.8pf ,"pf 360pf 18,OOOpfI. 018uf
8.2pf 82pf 390pf

PRICES: I to 10 - .99( 101 t o 1000 .60t • IS A SPEC IAL PRICE: 10 f or S7. 50
11t050 - . 90t 1001 & UP .35¢ 100 for S65. ()(J

51 t o 100 - . 80¢ 1000 for S350. 00
------_._--------------------- ------------------------------..-----._----------------_.....
WAT KINS JOHNSON WJ- V907 : Voltage Cont roll ed Mi crowave Oscill ator SII O. OO

Frequency r ange 3.0 t o 4. 2GHz , Power ouput, Mi n. lOdBm typi cal , adBm Guar ant eed.
5pu rious output suppression Harmonic {n fol , min . lOd8 t ypi ca l , In-8and Non-Ha~ni c, mi n.
oOdS typical , Residual rH, pk t o pk, Ma~ . 5KHz , pushing factor , Max . 8KHz/V, Pulling f igure
{1.5:1 VswRl, Max . oOMHz , Tuning voltage range +1 t o +15volts , Tuning current, Max. - O, lmA ,
modul at ion sensi t i vity rang e , Mdx . 120 t o 30t1iz/V, Input capaci t ance , Hax. loopf, Oscillator
8ia s +15 +-0 . 05 volts @55mA , Ma~ .

Toll Free Number
800-528-0180
(For order. only)
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TUBES
TYPE PRICE TYPE PRI CE TYPE PRICE

2 E26 $ 5 .69 KTSS s 20.00 6562/6974A s 50 .00
ZK28 100. 00 DX)62 50 . 00 6832 2 2 . 00
2XIOOOA 300.00 DX4 15 50 .00 6883/8032A/8552 7.00
3B 22 19 . 75 572 B/T 160L 49 . 00 6897 110. 00
3828/866A 7.50 592/3- 200A3 144 . 00 6907A 75.00
3-5002 102.00 807 7.50 6939 15. 00
3-10002 400. 00 811 10. 00 7094 125. 00
3CXIOOOA!8283 428. 00 SllA 15.00 711 7 17. 00
3CXlSOOA7!887 533 .00 8 llA 35 .00 7211 60.00
3X2500A3 200 .00 813 50 .00 7289/3CXIOOAS 34. 00
) CX3000Al 490.00 829B 38.00 73 60 11 .00
4-65A/8 165 45.00 832A 28.00 7377 67 .00
4-125A/4D21 58 .00 4624 310.00 7408 4.00
4-2 50A/5D22 75 . 00 4662 80 . 00 7650 250. 00
4- 400A/8432 90.00 4665 585 .00 7695 8 .00
4- 40OC/6775 95.00 5675/A 25.00 7843 58. 00
4- 1000A/8166 300. 00 5721 200.00 78 54 83 . 00
4B 32 22.00 5768 85.00 7868 5.00
4E27A/ 5-1258 155.00 5836 100. 00 7894 12. 00
4CS250R 146. 00 583 7 100 . 00 8072 65.00
4X1 50A/7034 30. 00 5861/EC55 110. 00 BIl lA 130 . 00
4Xl SOD/7035 40.00 5876A 25.00 81 21 60. 00
4X lSOG/8 172 100 . 00 588 1!6L6W 6.00 8122 100. 00
4X250B 30.00 5893 45 . 00 8236 30.00
4CX2508/7203 45.00 5894/A 50. 00 829 S!PLl72 506. 00
4CX250F / G/8621 55.00 5894 /B 60.00 8462 100. 00
4CX250K/8245 100. 00 5946 258 .00 8S0SA 73. 50
scxa 508/7 580W 69.00 6080 10.00 8533W 92. 00
4CX300A/8167 140. 00 6083/AX9909 89. 00 8560/A 65 .00
4CX3 50A/8 32 1 83.00 6098/6AK6 14 . 00 8s60AS 90 .00
4CX350F/J /8904 95.00 6 1l5/A 11 0 . 00 8608 34.00
4x500A 282 . 00 6146 7. 00 8637 38.00
4CX600J / 8809 607.00 6146A 7. 50 864 3 100 . 00
4CW800F 625.00 6146B/8298A 8.50 8647 123.00
4CXlOOOA/8168 340. 00 6146101 14. 00 8737/5894B 60 .00
4CX1500B /8660 397.00 6156 66.00 8873 260. 00
4CX5000A/8170 932. 00 6159 15. 00 8874 260. 00
4CXI00000/8 171 990.00 616 1 233. 00 8875 260.00
4CX15000A/ 828 1 1260. 00 6291 125. 00 8877 533.00
4PR60A 100.00 6293 12 .00 8908 12. 00
4P860B/8252 175.00 6360 5.00 8930/65 12 71. 00
4PR400A/8188 192. 00 6524 53 . 00 8950 12.00
5CX1500A 569. 00 6550 10.00

6BK4C 6.00 6JH6 6.00 6LQ6 (Sylvani a) 7.50
6DQ5 5 . 00 6JN6 6. 00 6LU8 6. 00
6FW5 6.00 6JS6B 6.00 6LX6 6.00
6GE5 6.00 6KG6 /EL505 6.00 6HE6 6.00
6GJ5 6.00 6KH6 6.00 12BY 7A 4. 00
68S5 6. 00 6KN6 6.00 12JB6A 6. 00
6JB5/68E5 6.00 6LF6 6. 00 6K06 6. 00
6JB6A 6. 00 6LQ6 (GE) 6.00 6JT6A 6. 00

6K06 6. 00
NOTICE ALL PRICES ARE SUBJE CT TO CHANGE WITHOUT NOTICE II! I ! I ! II I I I ! I II ! I ! ! 1I1 I I II ! I 1111I I I ! ! I
TUBES HAY EITHER BE NEWOR SURPLUS COND ITION ! ! I ! I !!! !!!!!!!!!! I ! ! I !! !!I !! !! I !I!!!!!!!!! I I I!!!

Toll Free Number
800-528-0180
(For orders only)

"All p.rlS may be new O'
s urplu s. and pltl S milY be
s..r.s t,tuled ....,th comparl ble parts
it we ... out 01 stock 01 In '11!f'I'l.H
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"FILTERS"
COLL INS Mechanica l Fil ter #526-9724-010 MODEL F455Z32F

19.99

19 .99

19. 99

19. 99

455rnz at 3.2KHz wide . M.J.y be other rro::1els bJt equivalent . May be used or new, $15 .99

ATLAS Crys tal Fi lte rs
5.595-2.7/B/LSB. S.595-2 . 7/LSB
8 pole 2 . 7KHz ....ide Upper s idebarrl . Inprlerx:e 80Qohns 15pf In/8 000hns Opf cut .

5.595-2. 7/8/U. 5. 59S-2. 7/USB
8 cote 2.7Khz ....ide Upper sideband . Irrprlence BOOotrns l Spf In/8000hns Opf out .
5.595-.500/4, 5.595- . 500/4/01'
4 pole 500 cycl es ....ide 01' . Irrpedance 8000trns 15pf In/8000trns Opf out .

9 . 0USBjc.w
6 peke 2.7KHz wide at 6dB. Izrpedance 6800trns 7pf In/3000rrns gpf out . OW-1599Hz

KOKUSAI ELECTRIC CO , MechanLCQlJE1l1eL #MF-455-ZL/ZU-21H
455KHz at center Frequency o f 453 . 5KC . carrier Frequency of 455KHz 2.36KC Barrlwidth .
l.\:lPer sideband . (ZU) 19 . 99
~ s idebarrl. (ZL) 19 .99

•••• • •••••• ••• •••• •••• •••• •••• •••• ••• •••• ••••• ••• •••• ••• ••••• ••• •••• •••• ••••••
CRYSTAL FILTERS
NIKKO FX-0780OC 7 .8l-1HZ S10 , OO
Trn FOC-I03-2 10 . 6935M-1z 10 .00
SOl< SQI-ll3A 11, 2735M-1z 10 . 00
TAMA. 'IF- 30050 cr 3179 . 3KHz 19. 99
TYCO/CD 001019880 10 .7MHz 2pole 15KHz bandwidth 5 .00
I-UIUiUl'I. 4884863801 11 . 71-liz 2pole 15KHz bandwidth 5 . 00
PTI 5350C 12.'1Hz 2pole 15KHz bandwidth 5 .00
PTI 5426C 21. 4rnz 2po1e 15KHz bandwidth 5 .00
PT1 1479 10 . 71011z 8po1e bandwidth 7 . 5KHz at 3dB, 5KHz at sea 20 .00
correct Al0300 45MHz 2pole 15KHz OOndwidt..h 6 .00
roc E:RXF- 15700 20.6MHz 36KHz wide 10 . 00
fILTEn l 2131 CF 7.B2SMllz 10. 00

••• ••• •••••• ••• ••••• ••••• •••• •••• ••• •••• •••• •••• ••••• •••• •••• •••• ••• •• ••• •••••

NIPPal

•

CERAHI C FI LTERS
AXEL 4F44 9 12 .6KC Barrlpass Filter 3dB barrlwidth 10 6KHz fran U . B-13 .4KHz 10 . 00
CIL'V1TE -ro-cix 455KHz+- 2KHz barrlwidth 4- 7% at 3dB 5 .00

'ICF4- 12D36A 45SKHz+-1KHz bandwidth &:m min 12KHz , 60dB nax 36KHz 10 .00
BFB455B 455KHz 2 .50
BFB4 55L 455KHz 3 .50
CFM4 55E 455KHz +- 5. 5KHz at 3dB , +-BKHz at &:m , +-16KHz at 50dB 6 .65
crM4 55D 455KHz +-7KHz at 3dB , t-l OKHz at &:m • +-20KHz a t SOdS 6 . 65
CFR4 55E 455KHz t-5.SKHz a t 3dB , +-8KlIz at 6dB , t-16KHz at 60dS 8 . 00
CFU455B 455KHz +-2KHz bandwidth +-15KHz at ses , t-30KHz a t 40dB 2 . 90
CFU4 55C 455KHz +-2KHz barrlwidth +-12. 5KHz at sea , +-24KHz at 40dB 2 . 90
CFU4 55G 455KHz +-lKHz barrlwidth +-4. 5KHz at 6dB , +-10KHz at 40dB 2 . 90
CFU455H 455KHz +-lKHz barrlwidth +-3Kllz at 6dB , +-9KHz at 40dB 2 . 90
CFU4 551 455KHz +-!KHz barrlwidth +-2KHz at 6dB , +-6KHz a t 40dB 2 .90
CfW4 55D 455I<Hz +-10KHz at 6dB , +-20KHz at 40dB 2 .90
aw4 55H 455KHz +-3KHz at saa , +-9KHz at 4O:m 2 .90
SFB455D 455KHz 2 . 50
SFD4 55D 455KHz +-2Kl1z , 3dB barrlwidth 4. 5KHz +-lKHz 5. 00
SFEIO.7M1\ 10 .7MHz 280KHz +-50Kllz a t 3dB , 650KHz a t 20dB 2 . 50
SFEI0 .7M,<; 10 , 7MHz 230}lJ{z +- 50KHz at 3dB , 570KHz a t 20dB 2 . 50
SFGI0 . 7M1\ 10.7MHz 10 . 00
IF-B4/CFU4 551 455KHz +-1l(}!z 2 .90
IF-B6/ CFU4 55H 455KHz +-lJ<Hz 2 . 90
IF-B8 455KHz 2 .90
IF~18 455KHz 10.00

'rocm Q'455N'BfU4 55K 455KHz +-2KHz 5 .00
MJl.TSUSHlRA EfC-LA55K 455KHz 7.00

•• • •• •••• •••• ••• ••••• ••••• ••• •••• ••• ••• •• ••• ••• •••• •••••• ••• ••• •• ••• • •• ••• ••••

2. 7tffi. oKV S'I'AR'I'IN3 VOLTAGE OC
$59.99

88CfM a t 50CPS
S 7 .99

Toll Free Number
800-528-0180
(For orders only)

" All par ts may be new 0'
su,plus, a nll pa,U may be
subs liluled with compa'able parts
i f wa a'a oul 01 stock 01 an uem.''
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HEWLETT PACKARD SIGNAL GENERATORS

(Wi th HP 606B ar 608Fl
(Without)

"'''

606'

608C

608DI
TS510

"'BE

"'"
612A

614A

61W
TS403

616B

618B

61llC

620A

620B

626A

870M

D1C-I0

NF-I05F

50KHz to 65MHz In 6 bonds +- I%.Outout level adjustable a. luV
to 3V Into 50 ohms,Bul l t -ln crystal (01 10rotor.400 -1000Hz
IOOdu lation.

same as above but has freouency con t rol feature to a llow
OPeration ~ I th HP 8708A SynChron ize r ,

IOMHz to 48OM Hz,O-luV-IV Into 50 ohms. AM.ew.o r pu lse mod
ulat ion, cal Ibrated attenuatar ,

IOMHz to 420KHz , a . luY-O.SV Into 50 OhmS
I
+-O.5% accuracy ,

buil t-In crysta l calibrator, A/'I -CWor PU se out out.

ImProved versi on of POPular 608(.00 to IV Output . ImProved
$tOb lll ty;lo~ residual FM.
lOM"l to 45~z In 5 bonds +-1%freouency occurocv wi th
bUi l t- In crysta l callbrotor,Con be used wi th HP 8708A
SynChron izer, Output con tinuousl y adjustable f rom . luY to
.5V Into 50 Ohms.

450-123OMHI .a. luY-O.SV Into 50 ohms, callbrated output.

9OO-2l~z wi th many features InclUding calibrated ou tPUt
and all lOOdU lotlon characteristics.

Di rect reading me direct control f rom 1.8 to 1I.26Hz. The
H.P.6lGA featu res +-I .5dB calibrated output aCcuracy from
- 3127dBm to -dBm.The output Is direct ly ca lib rated In micro
volt s and dBm with con tinuous moni to r ing . Simp le operatlg'
freauency diad accuracy Is + -1~ and stabi li ty exceeds O. 05: 
/ C Change In cetent temperature. Ca librated a ttenuotar Is
within +-I . 5dB over entire output bond. 50 Ohm Impedance uni t
has Internal pulse modu lation wi th reo rate variable from 110
HZ to 4KHZ. variable pulsew ldth ll to 10usec lond variable pulse
delOt C3 to 300usec l .External modulating Inouts IncreDs ver
sot! t rv.

some os above but later model.

3.8 to 7.6GHZ range. wlt h ca lib rated outout and se lect ion of
pu lse-FMor sauare wave modulat ion.

some as above but later ecoe t.
7 to llGHZ r()"l9t!. wlth calibrated OU tPUt coo setecuco of
oulse-FI'I or smcre wove nxtulatlon .

Some as above but late r model.

10 to I SGHz,IOrnw output po we r with ca lib rated outpu t and
pul se -saua re wove or FMmodulation.

Synchronizer used wi th 606B.608F.The synchroni zer Is a
onose-Iock freouency stabilizer wh ich provides crystal 
oscilla tor rreceencv stability to 430MHz In the 608F signal
generata r.PhOse lOCk ing eliminates mlcraDhonlcs ()1d drift
resulting In excel lent rreaencv stoontw.rre 870M tncuoes
a vernier -n icn con nne the reference oscil lator over a range
of +-0.25%pe rmi t t ing f requency set tabil i ty to 2 Pa r ts In 10
to the seventh .Prov ides a very stable si gnal that sat isf ies
many crit ical appl icat ions .

ELECTR~TRICS [I'IC- I0 Rf l/EI'II RECEIVER
LOW treccercv mctvzer covering 201fz to 50KHz rrecoercv
ronge.ExtendoDle to 500 KHZ In wldebond mode.

EmP ire Devices Fi eld Intens i t y Me ter .
Has NF-I05/ TA.NF-I05/ TX.NF -I05/ TI ,NF-105/ T2.NF-105/ T3.
Covers 111KHZ ta 1000MHz .

ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.

EQUI~ NT IS HOT CAl iBRATED.

I 650 .00

11100 .00

I 500.00

I 375.00

11450.00

$1100.00

I 750 .00

I 500 .00

I 375.00

I 600 .00

I 600.00

12200. 00

$ 750.00

52200. 00

14200 .00

s 350.00
I 450.00

52500 .00

12100.00
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144-146
145-146
eo-s

144-144.4
220-222
220-224

50-52
144- \48
28-30

,
•

•,~~ - -.-
AcYl" I F SeIeCt.Vlty

':1'"" ':$1) " 11
i : i

;fttI..Witl,:t~'~
; :r ~~:!"+. ~:

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

-~

•

26-30 432-434
28-30 435--437
50-54 432-436
61.25 439 25

144-1 48 432-436 '

'Add $35 for 2M input

Exciter
Inpul Range

28-30
28-29
28-30

21-27 4
28-30
so-sa

144-146
50-54

144-1 46

For limit ed time.
buy a transmit converter

above with 40-45W PA
($ 129.95) and get $39.95

cabinet FREE.

t' •
0 '-------

•

For UHF,
Model XV4
Kit $99.95
Wired $ 149.95

For VHF,
Model XV2
Kit 579_95
Wired $119.95
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

rm:m:mu::m+r-+mm:u:!+m

-.

•

-.

1yp,caJ S,,'ac" VlI~ C"""'S
0' Rac"i""f$ and
He~1 Re ,sor,.tots

For sse, CW, ATV, FM, etc. Why pay big
bucks l or a mult i mode rig lor each band? can
be li nked with receive converters for
traescewe. 2 watts output

R451 ReceiYt! r Front End

. ,., ' .... ,., .., " '.. ...

. ,~

tJ',.'L_.. ~=' ;: I
R144 & R220 Front Ends. HRA 144/220. & HRF' 144/220

ae-eo
28-30

144-148

so-"61.25

Receiver
Output
144·148

28-30
144·'48
28-30
28-30

27-27.4
28·30

"'''28-30
144-148
144-\48

so-"
28-30

-

432-43ot
435-437
432-436
432-438
439.25

Antenna
Input Range

28-32
50-52
se-se

1 44· ' 46
145-147

144-1 44 4
146-148
144-146
221>222
220-224
2 22-228
220-224
222-224

FM-5 PC Board Kit - ONLY $159.95
complete with controls. heatsink, etc.

10 Walls. 5 Channels, for 6M, 2M, or 220

SCANN ER CONVERTERS Copy 72-76, 135
144, 240-270 , 400-420 ,or80&894 MHz bands
on any scanner. WirectJtested Only 579.95.

SPECIAL FREQUENCY CONVERTERS made
10 custom order 5 119.95. call for details.

Models 10 cove r every practical rl & if range 10
listen 10 sse. FM, ATV. etc . NF ;. 2 dB or less.

Cabinet Kit, complete
with speaker, knobs,
connec tors. hardware.
Only $59.95

UHF MODELS

Kit $54.95
Less Case $49.95
Wired $74.95

Price

$49.95
S49.95
55995

M<x1el! LNAI J,
PSO. end P432

""'-

Tuning Range

143-150 MHz
2 13-233 MHz
420-450 MHz

.. ---::::::-

Tunable
Model Freg Flange NOI se Figure "".. s-ee
LNA 28 20 -40 0.9 ea 20 d8 $3 9 95
LNA 00 40· 70 0 .9 ee 20 d8 539.9 5 VHF MODELS
l NA 14 4 120- 180 ' .0 ee 18d8 539 95 Kit $44.95l NA220 180-250 '.0 dB H dB 539.95
LNA 432 aeo-co '.0 ee 18 d8 $44,95 Less Case 539.95

Wired 559.95

ECONOMY PREAMPS

P432 also available in broadband version to
cover 20-650 MHz without tuning_Same price
as P43 2; add ~B" 10 model • .

New low-noise miCrowave trenststors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the frag il ity and power
supply problems of gas-let's. Un its furn ished
wired and tuned 10 ham band. Can be easi ly
retuned to nearby I raq.

-

Mode l

HRA-144
HRA-220
HRA-43 2

') - ,')

Our trad itional preamps, proven in years of
service. Over 20.000 in use throughout the
world. Tuneable over narrow range. Specify
exact Ireq. band needed. Gain 16-20 dB. NF =
2 dB or less.VHF units available 27 10300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case $1 4.95
• P3OC. VHF Kit wilh case $20.95
• P30W. VHF Wired!Tesled $29.95
• P432K, UHF Kit tess case $1 8.95
• P432C, UHF Kit with case $24.95
• P432W, UHF WiredlTested $33.9 5

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS

Our lab has developed a new line allow-noise
receiver preamps with helical resonator fil ters
built in.Thecombination of a low noise amplifier
similar to the LNA series and the sharp selectivi ty
of a 3 or 4 section helicat resonator provides
increased sensitivity wh ile reducing intermod
and cross-band interfe rence in critical ecoe
canons. See se lectivity curves at right. Noise
l igure = 1 to 1.2 dB. Gain = 12 to 15 dB.
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• SENSITIVITY SECOND TO NONE; TYPICAL LY
0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN,. BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTE R FOR
GREATER THAN 100 ea AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220.
AND R45 1 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECE IVER FEATURES: FLUTTER·
PROO F SQUELCH, AFC TO COMPENSATE FOR
OFF·FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

5745

5795

WiredlTested

FEATURES:

Kit

5595

S64S

-------

For years, Hamtronics •
Modules have been used by

individua l hams and manufac
turers to make repeaters. Now, in

the Hamtronics trad ition o f top
quality and superb value, we are proud •

to offer a complete repeater package.

8M,2M ,220

440

Band

JUST LOOK AT THESE PRICES!

CALL DR W RITE FOR COMPLETE DETAILS.

TRANSMITTERS AND
ACCESSORIES

• T51 VHF FM EXCITER tor 10M, 61.4, 2M,
220 MHz or adjacent bands. 2 Watts contin
uous. Kits only $59.95

• T451 UHF FM EXCITER 2 t0 3 Watls on 450
ham band or adjacent. Kits only $69.95.

• VH F & UHF UNEAR AM PlIFIERS. Use on
either FM or sse. Power tevels from 10 t045
Watts to go with exc iters & xmtg converters.
Kils from $69.95.

,."

• HE LICAL RESONATOR FILTERS avaiiabie
separately on ocb w/ conneclors.

HRF-144 for 143· 150 MHz $34.95
HRF-220 for 213-233 MHz $34.95
HRF-432 lor 420-450 MHz $44.95

ISH SiBlflctivl ty c......... •r left }

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWIO KITS 158 bits, field programmable,
c lean audio. On ly $59.95.

• DTMF DECODER/CONTROLLER KITS.
Conlrol 2 separate on/off functions with
toocntone s '', e,g.. repealer and autooetcb.
Use with main or aux. receiver or wilh Aulo
patch. Only 58995.

• AUTOPATCH lOTS. Provide repeater au to
patch, reverse patch. phone line remote
control of repealer , secondary control via
repeater recesver. Many other features.
Only 58995. Requires DTMF Module,

• A1 6 RF TI GHT BOX uoop drawn aium. case
wilh tight cover and no Wilms. 7 x8 x2 inches.
Only $18.00 ,

INTRODUCING 
NEW 1983 RECEIVERS

• R144/ R220FM RCVRS for 2M or 220 MHz.
0 .1 5uV sene: 8 pol e xtal tilter & ceramic ti lter
in i-t, helical resonator front end for exceptional
selectivity (curves at left). AFC incl., xta l oven
avail. Kit only $119.95

• R451 FM RCVR Same but for uhf.Tuned line
front end, 0.3 uV sene. Ki t only $ 119.95.

• R78 FM RCVR for 10M. 6M, 2M. 220, or
commercial bands. Asabove. bu l w/ o AFC or
net. res. Ki ts only 5 109.95.
Also avail w/ 4 pole liller, only 594.95/ kit.

• Rl1 0VHFAM RECE IVER kil for VHFaircraft
band or ham bands. Only 584.95

• R110 UHF AM RECEIVER tor UHF uses.
including special 259 MHz model to hear
SPACE SHUTTLE. Kit $94.95
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Call or
write lor

our super
July special

price!

5pe<:tronlCS it proud ana , . e ,led to an_ I 1CQ,,orslonll <umore<l ana . ...,t.., prot..........,
ge-.I C<lWe'nlge <eee ...... l l\e IC· RTO.

II ...,,,"'. mor8 lunctoons Il\an 0 '''''' Ie.. IOpl'IOSt>c.lle<l ~I~ ....,......... 011 the
...."',, ; ~tu... , ... the __ shonw ~s~_ at ...... -"'0< would ant. -..eft p
sq~" on 11(11_, acl jUSlatN .."',,, l>.."~.r. ad,..s..b le s peed AGe. pa l>I.ro:I I" nn"'ll
as " ,"""rd, and AIllu Sla_ note" r,ller as ".nde'"
O th" con."n,s,,! ,.. Iu ret 1111 "'ll" SI.b' l, t~. synthetlZlI<l lun,ng end 3 tun .nll speed" 0 l>hOl\ll1
AMIFM mode , • • ",ble CW hiler widtM, d Ill 10<: " , 11'00 VFO's wit h de" , r, n" , r, pi US me ny
Olhe ' s . Als o, th . IC·I'UO w,1I ope.." I, onseei. . .. 'th the IC·120A, meking , n ideal comb,n'Mn
lor 'h. ""001 OX', Or CW butt.

GENERAL COVERAGE RECEPTION AT ITS lEST l is ' . n to t"- ..o<l<l 01 HF .."n ,"- R1O. a
100KHz '0 JOMHz comm",clal g..- ..cen,." ""'....r«l by ICO... Inco<patat.a. tI.., _ in ad
YI_ ..ce..... ""''Un. B~"I (tOm ~_~ gained b~ "'.'Un.ng Nea...... I<>< com....",..!.
.....'... , an<! _ t..." ~... 1"- R10 'UrpaN' 01_ tee.......... on " .., ma'hl ...... _ .........
coat'ng~ I" ... l .. iCe as muc"

Ut'I'Z'''O ICOM', OFM C();teel F_ .....efj. t"'" R10 i' a tee.._ ..nocn on It . ".
1....1y immu... to Inl........:l~lal_<l,t1o<l_ Of cross mocl I_. yet .,,~ ma'n la....._
.....It'Y'I ' . _Inet YOU are a S/'Iott _ L..t...... .........1 ' "-" '0 Ope<atOf. .....'I'me _to<
or comme«:..' u_. the RTO prooodtS I"'" t..tu ' " you_.
DESIGN Tn. IU O InCO<IlO,a le. an UP con.trelan .~ sttm. ~li i'Z inll J d"KI 1_ m,xerllrootn 10
l>t Int ".,SI dtS,gn 1o, m 'n 'm ll<ng ,Me "e,e"Ce f,o m ot'O"g ed lece nt Ilgn... , A p ' e.mp I. pm .
vldeel fo, ma~ing Ine wea~t$t 0' aig" "11 reada ble. Hign ~ ,.". fl lle ' . in co njunc lio n ..,In I"'" bllill.
,n I'BT (p... b• ..., t ,," ,ng) s ~slem an d nOlcn fllte ,. pmv ide Ine " Illm. te In ,n le " e ,e"Ce ,e)lCtlo n.
StltCUobJe AGC (Intislo..IO'II. no,se blanker I..i<!fl 0< nt"O*). and 10... co nlrol im pro ve
retGtb'lity ~_, Ine ..ont Con<!Ulons, .10 Ace dtny"", S(luelCn. operel 'v. ,n al l mOdeS. tdd. 10
_rehng_

Outl VFO'a .. ,t" tn_ IlIn ,"O '.lts proooOt OUIC~ OSV II-.q...nc, ctItnQt~ meMOtJ Io< .n im·
pananl altl_. 0< by eQ....,,"'Q Ina li FO', C... . BI.• dtg' 1oII1 RIT . 13.1 IIDC _ret"", '. po oo lCll(l as
.n 0011OA. 111 II"'C It .1oIIncIttd
S'In. _ Fo< I'" Il'O<'l .."'" ""_,. t'" _oul WCI_ 0' I'" R71I II'..... t... ,n lotmal_ 10<
lOOll.ng • • 1oII t'o n 10 l>t ,."'......, 10 tl • Itlt. to..... FrtQ utfOCy. mocIe. li FO. ",gntt ttrengln a ...~
d'SPlaye d . A 0... lOek P'....nt. tee"""I" 10M 0 ' ••~ntl,

... f, o nl mounte<l .peaker Ilroolll.. 3 ... 11 . o . cn. p cit., 111"00 A recOtd lick . '10.....ay
atlac ~menl 0" ,_ ft<;0'"''

SPECIFICATIONS
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CALL OR WRITE . MASTER CARD. VISA. MONEY ORDERS. PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR. ACCEPTED. INTERNATIONAL ORDERS WELCOME. PLEASE REQUEST PRO FORMA
INVOICE. ILLINOIS RESIDENTS ADO 6% SALES TAX.

MON, THRU WED. 9:30-6:00. THURS·FRI. 9:30·8:00. SAT. 9:30·3:00

=
llllllll llll I •
11l1lttltlfl ' ' _

1' •.:- ~ -
Y ; ·-:·~ ··r _
' C c - ~ C' :C

----,---..-,-
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USTS· CUSHCRAFT· DRAM· HAM KE¥·HUmEfl·II¥·GAIN·ICOM· KANTflONICS.

[[jJ II C O MI Model IC·R70 General·Coverage Receiver i

--~r.----=,---,•- -- ..----_.-- .,,_ .- -./ l.,r--""''''~-'''''~r'---- o;-~
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_ _ r.....~h
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NOW! A COMMERCIAL GRADE Communications
Receiver That Everyone Has Been Asking For ...
At A Price You Can Afford!

F.-q_ , eon,., looll Hl . 3OMHZ. _.InO .._ . : SS8 IA3J~ CWlAl). RTTY(FI I. "' 101(.131. ·F",(F3). "-Io-e. Type : SS B, CWo RTTY . ...... . _bit con.....1on
.~pttl>e,tO<l)' .... "F U · T~ple con....._. IF F..q ul nc ltl : 111 · 70 .4S1S"' Hl . 2nd · S 8 ·· · 0 0' ISto'HZ. CWo RTTY _t OI()6j,<lHz. ...... , · F... . O.OI (lOM Hz. I'BT . 455I1 HZ. 3rO P "FM
" 55KHz Senttttolty: SS8. CWoRTTY . 0.1" 11 lot '0 <:18 $IN ClooKHl ' I 5MHz • 1~1I 10< 10 <:1 8 SIN) ...101 - O.!lull ' 0 ' '0 <:1 8 $IN • FU . 0.32~1I /of 12 <:1 8 SIN...O C1.6 _30 "'HZonly).
StlK.."" SSI . ce , IITTl': 2,3 KHz . -odlli4 .211Hl .«lIl8 CW·N. RTTl' ·N: 500 Hl . -6<llli l 5 I(Hl . -6Or:l B .....: &IIHl. -od1l1181(Hz. «lIl8. Fat: 151(HZ. -odlll25l1Hl .
-6Or:l8 S~ %5OOHl ..... ·100 10 . we. %250Hz ' tOm 1 mon.10 1 .... aft.. lum on. :t5O Hz t_ft...~ Jtoolp. _ . : «IdS_n. 0,'••1e: 1lIrnQot: l00 d8 .!5OOHz IF
~Ill"' . ' I T 1Iange: SS8 . CWo RTTl' % 1 I I(Hz ...... :t 3.3I(HZ. lilT Il..-g« %100 Hz'rom cenl" _,lion. " 011:11 0.,"" 3008 . ... _ , _ 3 ..an . ,n lO I o/Im. .. " tI 10 ...
d410tl _ e.1 ..illS ,nlO 4 o/Im.~ ,_. s..pplt': Bu,11 on "'C typt 10< 100. 111. 220 10 2-lO WOlIS % 10 ...~HZ~ 13.BY %IS'" DC tupply ctPtI>,I,ly Ollloo"ll, WtIgIIt: 11.2I 1t>t.
SIl« 1 I ,2lIC I I .'21·W • 4 .~.0I·H • l O.8Bl12.581- 0 . Anlt..... Im pedonc. : 50 on 1100KHz' 1.I U Hz a tong ..". '. u",,· , . ....'....1II proo_). G_n¢ Ch."" 1••1g ' OUnd90,.....
tltl. ,round 1"0 p'OVk3t<l. p_, Cona~mp"on: "'C, Vo lume m ,n'm~m 2411 (2OWl; AC. lIol ~.... ma• . m ... l25Wl. DC. lIo l~"", mIn. O.rA; DC. 110' ''.... ma • . '-0.... Ope•• lIng
Tempt"'''''' R.nge; ·10" to . 6O"C

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

TO ORDER:
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. r~rn~tllJ the first name in Counters!

12.9'

PRICE S;

CT·70 ",1I'Cd, I ~."'''only
CT-70 Kif. 9C..:bypo... ....

~"
AC-I "' C Idl pu'
BP_I Nicld pld ... AC
adapter/ch... . r

$99~IRED
The CT·70 brub "'" """" hamer oa lab qu.oJlI) ~......". """"""....

(k.... e fell",," such u; _ freq""flCY ranlfl . each "" th _ l mpbflUllOft,

dlla! .elecUlbie pte ,....... . nd p '. ICtlw,,~ ind"'l1_ mike .... u ure ....n'••
map. TM ...ide freque ""y .ang••nabl., ~OII to .e<ural.ly m.uure .iJllI II

l'i"om ludio ,h", UHF ...I\h 1.0 ppm acCU'ICY - lhll· • .OOO I 'lb' T"e CT· 70 ;.
the an. ...e. to I II you. m.uuremen' Modo. ;n til. f.. ld, lib Of lIam . hack.

Tho CT-90 .. tho moot ,'cru ll '" f.,.ll.... paded counte•••&II.bIt lor \e<.
than S3OO.00' A<hanced dr"JII ~.'U"" II,dl>d" lJIfff ..,Ioo<ublt I". Um",

R,n. di,iu. p te in,h",'or anti. uni<l~ d"play bold funnio" ...bi<;h hold, lb.
di,ployed COIml ofl., 1ht ,np tll " 11'01 is r.mo ••d' AI. O, II OmH. T C XO lime
blooc i• ...cd ..b",h . "oble, .uy .ero 1><., calibration d ..d > op,n.1 WW V

Ol'",,,,olly. on"".mal Rind bo.nory pac k......maJ u _,-' and MlCt'<>
1"'"'" lulh SlabIl"y • .",.... 0'0.... Ii.... _ ~ Iabl<. T ho CT·'Kl.

pe<f~ J<IU .ar1 """'" od.

9 DIGITS 600 MHz $129 9S
SPECIFICATIO NS: WIRED
~ 20 " " o 600 MHz
S....,!JYIt)C Lo.. thaJll0 MV 10 U O MHz

Lm than ~o MV 10 500 MH.
Re..,lulio" 0, I Hl ( 10 MHz ..ng~)

1,0 Hz (60 MHz ran~)

10.0 Hl l600 MHz ranle)
') "'''II 0 . -' U O
$uftdanl. IO,OClO mHz.. 10 ppm 2(l...;6() C.
0pt......J M"'.... po-e< ....en-O.l _ 20-«1 C
8 15 VAC <jI 2SO ....

~.., . ,._,,,......._ s.,,"
n ~' .. "' .., ..", • .,._, ....... ,..'- '".. ,_.. .......-'...... " .."'" ..- ..- .....-- ....._--- ,..,

SPt C IF!C ,UJONS;

Ranrt 2O HI10525 MH.
~n." ..·" y 1.ns tIwI 50 "'IV '" ISO MH.

LeutlwllSO "'IV 10500 MH I
1.0 H'15 MH• •an,el
100 Hi 150 Mill ,angel
100,0 H, (500 "'1Hz rlnge)
7 d'I'lt O. 4·' LE D
1.0 ppm TC XO 2Q.-40'C
12 VAC" 2SO mI

7 DIGITS 525 MHz

O"p1IY:
Ti.... b........~

, 7 DIGITS 500 MHz $79 9SWIRED

D..p1I",
T im. b.,.,
Po.... .

PRICE S:
MIS~ 100 ..ired. I y.ar
.. an y
AC-Z ~ .od&Jo,er'Of MIS I·

""ElP-Z Nl< w pack and"'C
_ pl••i ch" , ",

$79 9S

12 95

He,.... "'"nod)-. ,ene. " I"''l'''W 00Wl'.' l/IaI provid ' <XlUf\!C.

fuoctionl II an ....beM w""'" ptiocc. TIle MIN~ l oo d" , ""w. "'" full

fr_""y 'lAIC Of mpIII _pe<Iaroc:c qII....... feund 111 h,&hot ....., ,ll, bu'
lOr bui.c RF IIJ1lal me............... "can', be beat "'cctlra , ...........
<;In be made fl'Ol11 l "'I HI . 11 "'" "'I~ .." IOS oo totH . ...,th. ,cellenl .ens",,-"y
tII_ghou' lite ran ,.. and ,he lwo ,"Ie 11m... le, )'OtI .., 10<:1 . he re....u''''''
de .ired Add "'" nicld packopl ion.nd ,h. MIN I- IOO m..... . n ideaJaddi,ion

to you. lOOI 00' for "i ... ,~ fiel<f' frequency c.....d. and ••p.''''

S PEC IF IC...TlONS;

Rantc: I MH. 10500 MH.
Sent"",,,,,, 1.ns tIwI 25 M \I
k tolvloon: 100 H. hlow p '.)

1.0 KH z (filII' '')
7 d,,' lI. 004" LED
2.0 ppm 20-40' C
5 VDC (ji. 200 ml

DIGITAL MULTIMETER $99 ~IRED

2995

11995
I" 95

$ 159 95

KV. 5 range.

0 .1...... to 2.0 Ampa. 5 ran..,.
0 , I oh.... 10 20 M• ."ttnu. 6 r.......

10 M. .......... 0Ci...C_°l 'lb basic De _
" 'C ~O.

PRI(.'E S;
CT-50.."..,.j" I ~.. ...anamy
CT·SO KIl, 110 day peru
.~..,

IIA-I . -.:._ adapWr t d
IIA· I ",ilWand_~

mod ( .end copy of rec . ... ,
schem. ,;c,

SPEC IFIC...TlO NS:
DO Ae WIlt!: lOOuV 10 I
DOAC
~....~
'-'-"'<;:curacy
Po_~

$159~IRED

Th< 11M ·100 ,,{r... I"'o/...~.... I Qu.II•• J""" k>rmon<e II • hohl,.II' 1"''''
F~..ur Include; 1t1 J ,II...", ''''''''''' and ~ fun.ct"' 11 . ... n J ,n •
<-on n' . ' '''' ,,, u" lo.-m.,. M.-.." .......... ... J,opl J on .1 I....,
d>oo'. ...., ,,,,,h LEO ..&Jou, .. nh ...wmar~ Jo.<,mol pIao. ,••u" oe

pol..,... . ""' ,..Joe"""" onJ owea.-J P""'''''''''' "p'" 1 2~.."j.. , all
._. m.o~ It .1f....lI. lII"OI.pr.,,-.t The [IM.1OO 1ooI..tl'_.a .

,.. bl..· ~ -.:I ...Il.<; .-_..,u, con......- . ....~at-le nit .....1 _
,.inl aJ,J,,~ ,,, _. """r1995

295

79 95
395

SPECl f lC...TlO N S;
~e 20 H. to 600 MH. The C T-50 it ••• na,il.l. b ber>ch COIIn,.rUlIl . ,I1 u... up to600 MHI
~"" ,,,,, ll" Less ,han 25 m. 10 ISO MHz ..." h II d,l" prK.sion. A IMI. one ofiU best (UI 1M Ree<:..-e Frequoer>cy

1.ns thin ISO m. 10 600 MHI Adaple•• ..-hoc:h til.... tlw CT-SO 11110 . "' Jita l "adoul for an~ -.:i.·..... TIle
RnoIuloon: 1,0 H. I60 MH. 'IAIC.

10.0 H' I600 MH . ..",..J adapter .. n...tY.~forany-':iw.... and mpk~U> "'"
8 d 'l'lI 0 ..... LED -.:'....(, VFO II all UI... II~"'" for IIIC. Addo "'" """",we' .d. p..,..11 no
2.0 ppm 2O- 40'C "'"~ IIm,lI "'" Dpcra"011 of tlw CT-50. tilt adapte. CIII bo COfI.enlfttUy
l lO VAC or 12 VDe ' .'lC bod on or off. The CT-50. • COUll'" ,h• • c.n ..-ort double-du,y!

D lSpl. y
T ime t>a""
ro...n

8 DIGITS 600 MHz

r lllq s;
DM-700 ""II'Od, I y_ • ....-..y
OM-700 K ,~ 90 d.y pam
.~..,

...c.r. "'C adapt<lI'
IlP-l . N I<.Id pact +AC
adapterl.,,".ge.
MP-1. Probe kil

AUDIO SCALER ACCESSORIES COUNTER PREAMP

1<4.95

FOf h"" IflOhniotI .1Id.............._ m..lbpl...
U P", "_ftC)'.

• G...., for PL ......
• Muh,,*," by 10 Of 100
• 0.01 HI reooIU'ooft

S29.95 K'I

T.lescopic ...h,p an'enn. · IlNC p1 u• • . . . . . . . . . . . . . . . . . . . . . . __ S 7.9 '
H,po p<>danc.. probe. hJltllo&dlna . . . . . . . . . . . . . . . 15.95
L>- puo probe. lOr .....,"""' 15.95
D<recI probe. .._ P"'l"'W........ . .........•... __ .. . . • . . . . 12.95
TdlbailforCT70.9O. MIS l-l oo l .95
Color burs , callb.ation ...1l, cal ibra,.. """nlor
..."' .. color TV . igna l. . . , .

F,.... _Fl"C ...."emel.....1 ."",01. Ir"", 10 , ,, 1.(\.""('

lotH, . Sn>aI I • ...,. l"......onJ h, rl... " .....k....... ·_l~

• Flat 25 db pia
• IlNC C..~ ' II
• Grell ' or l1liffina RF with piI;lr· up loop

$ )" 95 Kit S44 .95 Wired

rilm5ey ele£:lmni£:'5. me. ~ 53
2575 Ba ird Rd. Penfield, NY 14526 .... 62

PHONE O RD ERS
CA LL 71t.-5S6-J 950

TER ",S $al"tacHon iju...n'"" Exa"" ne 'or lQ " "", ,t no' p'eaH<l
'lIu,n ,n "''Il,nll lorm 'or ..rund Add 5.-. 10< 1~'C>C>'''Il

'n_ ....,. ' o ...... ..mum 0' 51d 0-_._ 1 5~. COO_
52.0.-1_ " d_ " ~ 'O. '__ '. _ 1 '.~ II.

•
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DEALER DIRECTORY
PROPAGATION

EASTERN UNITED STATES TO:

J . H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

~. , , , .. .. .. ..
-~- ai • • "
~'" " •
!;ANAL milO.

" .. , ,. .. .. •........... "
H AWA " " ai " .. .. .. .. "'NtH.. •-- .. .. .. ....~ • ,
_L_' .. .. .. ..
.... ..TolllCO " .. .. ..
........ ... 00tCA •
00,1.1. 11, , ,. ,
'AlT C<)An '" .. .. , , ,

GMT : • • • • • • " • • • • •
.~ .. , , , , .. .. .. ..
.000...m... " ,.. .. .. ,. r .. .. .. " " "......,Uu. " ... .. ,.. " "

, , ,
" .. ..

c. ....c lOWI , , , zt
INOL.....,

"'_00 , , .. , .. ..- .. U I. ' " " " .. .. .. .. .. ..-- , , .. .. .. .. ....~ , , ,_._u
.....IITOROCO , • • .. ..
touTH .....,e..
u,., s, .....-
.........T'_ , ,
......,........
c........""'.
. .... L....D..._",_. , , , ,-- "..~-- , ,

A = Next higher frequency band may also be useful.
B= Difficult circuli this period.

FI~t le"er '" night waves_Second =day waves.
G = Good, F : Fair, P= Poor." :: Chance of solar flares .
It = Chance of aurora,

NOTE THAT NIOHTWAYE LETTER NOW COMES FIRST.

JULY
9..J',I ~ T\,E WED "T}o() Ff'I SAT

i1 12
,-+,~ GIG

3 4 5 6 7 8

19
[ FIFj PIF'hc FIG: FIGi _ FIFI' FIF . PIF

flO 11 112 113 14-=r15 16
l., FIG . GIG, . GIG, . GIG: _ GIG FIG FIF

17 18 •.-119 ..~I20 •.-121 22 23
FIF ~ . ~ ~ .. FIFI . FIF _ FIF

24 FIG 25 26 ,27 28 29 30
[31 GIGi GIG GIG' FIF I" PIF I' FIG; GIG

DalWTX
18\1 PO AppIr. .Ft...morlu:l pruduct>.~.

............... pro;..:< klU, '-'\0.00 """,pIrI. no""'"
ki' • •ubrK-.II'H,,,,,,.,.lH'. TV d.....od.. kll••
EPROM PI'Olll"............,dopli<&IUf. f'<Il'Ula' _
1')' Ie -..... da1.~. ",'(>Iicaliool "'_. and
__ !han fin;> porn 1ft ........ .~

...............~.... ,.". .._ lor
luu:F m.. ............~ I ! I ...... Dot
.-. 64ls.ot; .u-.. ..... twa. TX 1UII5.

Scranton PA
IU)IoI. BmI.~, llrod>o-. I'luk. u.
...... H1IltIft-. A.-lnoSpoc '."'" """"'. A.UIOi.
IloId«>.. \\'2Al"WZ\"S.u:A. \"~. 1'
K~·. """"".d.~'. MW. Gou·s-J. c..,.,.,
Craft . I W, M~""o.;,",., ARIlL. A......,. SOO...
1M!... fJort"..u.s. 1112 Gr.ndvir", So ., So...
Pol. 185lJl1. :J.l3..2 1 ~.

DEALERS
Your rompany oomf' and mf':WIgl'
can ronki irl up to 25 words for w little
w 1150 yrnrly (p repaid), or $15 peT

m01lth (p"fJflid quar1fTly). No men
tion of mail~ bwines:f or a rm
c:otU prrmittl'd. Dir«tory tnt and
payrrtmt mwt TftICh.., OOdayr i n ad
ceece of publirotion . Far e%ample.
adl't"Tfiftngfor tM St-pl. ·8.H~must
be in oor hands by July 1st. Mail 10 73
Magazi" l' , PetfTboT'UU#!,h NIf 03458.
ATTN; Nancy Ciampa.

. .......... NY
UPSTATE NEW YORK

K..,wuod. l(;(lM. O",ke, [>11... m.n)' ol t...r 11 ....
Am.""'. IJNIror h "",., 35)-.0.Adi_ II.
cIio~. ...... 1&5 \\.. M,.;,r, _ . ,,_
... ~,.. 1:1010. 1MJ.83SO.

~ow"ainlop PA
WILKES-BARRE AREA

\"lIfl....f~<lr SO~ ,1 f lfh lo
kW Amphl T •• n""'.... eon on.
nu·l.... r ·... 1.-. A",phl.. ,.. Cal\>.
fTT r-mp.. OSCAII Equil"'"""'. L<rIl Soio<
P"", ,,,I". An..nn... P.....·... s..pplw. F",,,,'
Lon., . M.....,..,.,., Mo.h,lnI. Ullf Umui P•••ho:~·

Ir . ARU>s, Ad"", . FIWT·T"",... T. rn• • D..n
T..... Kl_M . "'i••~. So....... T~ 1I)·p.,..·.....
A",pI.,,,ol . T"", SIamp fer ,,"' oI<Jg. n... \ l l r
SHOP'.llropl . So IID4. Il0o 348. --"""PA
IS101. flf~ EMS

Balti morei\\'ashington
A.·on..... It."""""".•ml~,f"'" _ill.,,," and
L~As , c...1.1 ..hi< .rod ('(m,"""o", 1I~>n<Irr

Tooll"" dNl<T ,",'ilh M_ ·• .., l.bor.,OI'}'. AI'"
pIirod Spro<ioIoiroo.. w .. IOIOIG _ l:Jor'M.
B t .iI<. "'-YI-I :kI1ll5. ~.... 111l ....
_ . ;oz12II . 7>30 ., . ... U JO p.• .~
...... frido~ .

CoIumbuoOH
Thr billll:"'" and _ lIun _ ... lhr __

......rinll quaIrty };...-.od po.-on.. ...............
i ... diIplaj"- W~ ..II nnI) It... "">1.honz,,d
I..,,,,,,od~, U IA""' Rodio In<..
IZIiO Aida Dr .• R. j1'IOId '" I(;'~wnh.,d Oil
4"l11f,8.866-<I261.

BufI... NY
WESTERN NEW YORK

Nlapn fronll<'l' . <>nI)' full "'''~ A""'lOU'
dt.olr< . Aloo SIIoo<t>o..... CB. f.<.w ... .. ~art .
eon.-m.I. Op.mi"l diIploj~ -...... I ....
_01 ud 1IlIwn. T-...... "'-. s.Ioo-'"
'ioniot. OXC :1:114T_ R-l,
~h" _ jri t . -..r.I.

SynK'UIIe'-Rorroe-Vtica l'\,'Y
f"""'""c' r;~. Y_1COM. 0...... T....
To<. Sw.... o...TnJft. Alpha. ROOot. Jol FJ . T.....
PO. A>tton. kLM . 1I)·.C.m. ~. I .
CU>hcrdt . lIu<lIr•. Mini Pn o!<"... You "',m', I...
d;"'ppoin.od w llh "'lulp"""'lI5<'fVic<-, lIodio
Worid. 0r0<irIl0 C<won<y A;,pun.T<'Imin&I JluiId.... 0rir0lM0 . ~,.. 1344. 73I-011M.

Bloxnington IL
IIOID' TO\\ I RS--"" 'hoIooaI..-. 0\11
produm., ...... ....'....."'nlb pr;.,. "'", .......
WoO "n' .. hol...ol. d'>l " buto", for An ...
Spociah<t>. ~. and "'·C Hill R-di<o..
~ c.r_ !\oed B<. I Q in,;Ion IL
6 1191~.~214 1

Trrn: U....te L~

Yow ...... hrodqt.anrn ~...,.1Od in .... '-" '" "'"
~ lI<moit.~ w .. •• " f •

e-.. p,o, _ DOO. T.... _ 1'1; 4T!I03.
ml$.

Ann Arbor MI
Sor .. lor prro.- h~ T....Tot. II L.,.,...,.
DomTftlfl .nd m.n)· """", ,Opm M,.ondoj lhrouKh
'ifo.urdoj, 0Il.Xl ." 1730. \\l\IIVCR. WI1!ll'XO.
V"'DllOkN .nd WRI\P fIo:.hlnd It... ml.... 1'uJ.
_ Iladioo s..ppIj, :m L _ "' Ann AI-
boo- \11 411104 . 66!1 _ .

Western KY
-...11 .......nd u...d " 1" lpmrnl & ",,,",,,, , 1.&5
Radio, :J07M<l.-n " .... H. inMllr k ~' t2240.
..." ,

s.cramento CA
~'EItS-~................li<nnkup and
____ "'"-tl.'" eaWom;" 1-,-~ '"
_. on .... _ S. liIlIO w~
II.R.oed..~""C4li56¢m.."._

San JO!ll' CA
nOl' . ",,', "'rn. ....." Illl<bo "'>n'_s,..... 6l
.....,j "' 11 Radio oaI<s <I< 1«. W . """"'"
K......'OO<I. ICO'-t, Amm. Y T<n-T... Soon-
.... II< _ - Sho_ 1looclio. W .O U18 So.
__ A to.. Joo<CA ll'Il%S. _1 103.

' ...... 10
_ WT,BY'Z hai Ih<~ _ of A....-w
c.... ;0 dw 1n\ftQ><..ntain W..t .nd tho 8<01
""""'" Call "'" 10< all 1'." ham .-do _
Oi.<lribulinll. 18 So. Sla l< . P""tnn If) !I3'l:63.
1l.~2-Otl3O ,

:'\;_ CMtIe DE
r-.,. " ",hnnz"d o..Ini Y...... 10)1.1. T....
TK. W K. ALdm. AEA, Ko"' roni<>. s..""",_rull
Linl' 0/ "'.....'""'. No ,",b T.. in [),.I.".."".
0 ... mil. ,if [·95. 0.1.0,.• .., Ama" .., s.wy.
71 loIr_ 1l00<!. S.W (:..tit m: limo.
m=.

Somenrt I'\J
-.~', 00II)' 1-..,. ....l1a>M and
Y-. cIioIri"'-. Utp In _, of _ and
'- 1p«'I&Io. l.lod ""'I<>< bI.n<Ir. in ..""k . Q>m..
rid<'_.rod Fotill"," , I\adioo tlnIi..uted. I7 lj(1
~ "'........ P ,0. .... 341 . SO" ." W.NJ 0'l873.-

Fontana CA
Gooa,.... ~_ ICOM. o..T_ T_T..,.
""........ c..bit. Lut- 4l))) ,i<.,,'"* pr0d-
uct> for hobbyloI. l«'h ~_ '"'"
Cll rodio.la_.r_~_

~ "' YO ., f"onlano CA 9:035 . 822-171 0.

Littleton MA
ThrIWlaablot H...._~~ E. f "_of
lCOlol 6: r;_.-I. Y_ l IT.. .,.,...,. Dai- • .
B6:W ....-.- , Curl. <lr T.., ~ ~
II .......... T JH~·_Co.in p,,,d.-. MI mp'..
""",,,nr .5.• A1ph. 1)..1•• r_'" "'RRL &
K. t>l n>l\la lnotnxtinll oIdr" \\'hisllo. ,odu deo«
IOn. f ull U.... of oou lI",fIlI:'. "JEL.{X)IoI Do<
_ e-mC..... JW. IIl•. 1181.
u...... lolA '1_. ,. )«JO.'JII«I.

Culvn City CA
J..... EIo<tJonl<r.. )lI lt ~..... BMI " C....w
Ory CA lI02XI. 3lIl).llOOO . T,0d.5 463-I!lIlfi San
DlooKo. m-5732 ( limo NV) .
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