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these cheap antennas. The gain is free,
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Part II
In Warm up your soldering irons. This part
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~~g~~in (W) x 10.8 in (0) will fit into most
mobile operations (compact car, airplane, boat, or suitcase)

Affurdable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient,
• Unique tuning speed selection for quick and precise QSY,

choice of 1 KHz, 100 Hz or 10 Hz tuning.
• Electronic dial lock. deactivates tuning knob for lock on,

stay on frequency operation.
• One memory per band, for storage of your favorite

frequency on each band.
• Dual VFO system built in standard at no extra cost.

Full Featured.
• '}fJJW PEP input-powerful punch on SSB/CW (40 W out

on AM)
• Receiver preamp built-in • VOX built-in
• Noise blanker (selectable time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage lo-8OM including the new

WARe bands
• Speech processor- built-in, standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SWR conditions
• Digital readout . Receives WWV • Selectable AGC
• Up/down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

2112 116th Awnue N.F.., Bdlevue, WA 98004
3331 'Iowerwood Dr., Suite 307, Dana.<i TX 75234



FM --Dual Bander"
2m and 70cm in a
single package!

Buy a TW 4000A for
$599.95

and select t!!2 of the following
items absolutely free!

1) VS.l Voice Synthesizer.
$39.95value.

2) TU-4C sub-audible
tone generator. $39.95value.

3) MA·4000 Duo-band
Mobile Antenna. $44.95 value.

TW·4000A

PLUS FREE SHIPMENT
(UPSS,own)

FOR ALL COMSINATIONS

BURLINGAME. CA lM010
999 Howard /we . (415) 342·5757
5 ......s lOUIn on 101 " om S F AIrpofI

Jil;:1JO~~[§ KLM
8-3016 REG. $239.95

KT·34ASALlE $199.95
8·1016 FlEG.$219.gs

SALE $299 W·51
SALE $249.95 KT·34XA SALE $799

B·108 REG. $179.95 SALE $459 W·36
SA1.E $159.95 PHlCES ARE F08CAUf

CALL FOR PRICE

8·235
eXCEPT FOfl CEIUAIN LM·470DREG. $89.95 COOoIO......TlONS

CALL FOR PRICESALE $79.95 PLE"SE INQIJ'RE

Buy a T5 4305 for
$899.95

and select your free package
from among the following

three groups:
1) MB·430. FM·430. YK-88A

$1 19.85value.
or

2) MB-430. Me-42$. YK-88 $N.
$112.85 value.

or
3) Ham Radio Outlet

$90 CASH REBATE.

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

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

CAUFDRN'A CUSTO MERS PlfASE PHONE OR VISIT USTEO SroRES

NEWI
FT·980

ANAHEIM, CA 512801
2'620 W La Palma.

f7141 761-3033 (213) 660-2040
e.t_ ~ IIl _ sBoon-, F...",

FREE SHIPMENT (U.P.S. Brown)
CON TINEN TAL US A

Of'l MOST ITEl,IS THAT CNl BE SHIPf'ED UPS Ilf'lOYffl
THERE ARE S(lI,I£ EXCEPTIONS IN ilLPHA. TRl-EX AHO KLN

-
.- . : : ,; :>- : .....•...... .
- . .,... "; ..,., ,,,. ~-to; : .: . ww_ . " ~

with Antenna Tuner
Plus

3 free Bonus Items

1) $P-930 Speaker.
2) MC-60A microphone.
3) YK-88C-1 filter.

REG. $2029 VALUE

$1799
A $230 SAVING

KENWOOD
BIG VALUE

COMBINATIONS
TS·930S TS·430S NEW!!

"IETA IL ""ICI

S1399
CALL FOR YOUR
SPECIAL PRICE

[f IIICOMI
NEW!! IC·751

OAKLAND, CA M60i SAN DIEGO. CA 92123 VAN NUYS. CA 91401
2811 Telegraph Ave . 14151 45 1·5157 5315 KearnyV,lIa Road (6191 560-4900 6265 Sepulveda Blvd. , (213) gas..2212

....wy 2a DownlOWn Left 2711\ oll·,amp. Hw, 163 & C.a" " monl Mesa B'~d San D,ego Fw, al V'C101V Blvd
-"f.A.AlJ.""". .........A . . ....""...._"'" ' AN" ' AQl _ OAJWA • O"A, • • ox Eom • Ox ' ''G,..,.",..G • £ ...AC .....,·PROOlJC,~ . "'''AG' . ..Y, . PAlOloWl . ROeOl . 1OOHI<
A_AN" • "HOO<o • BENC"ER • "ER_ TEC • IltRO • " • W _1l.lR . .....-G.U< • IC(IO,O • ~ W " 'CU R · ' AHTl'IOI'<OCS 5"'- • _ AC-OO'Ol" Tl'0M'0 ' TEN",C ' ' ....'AO . 'o'OCOOO
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,""~us .p..:,~c.._s a.sc.'llt_S suo,Kl flO c~ _.-.or -..:. ea., ,._.~. ~d ..... '.'

FT·208R Vi! W&~§l1D FT·708R

'0 CALL FOR LOW
PRICES ON HAND·HELDS

and all YAESU ITEMS.



1984
CALLBOOKS

UNIVERSAL AMATEUR
RADIO INC.

AUTHORIZED DEALER
fDR. KENWOOD

INFO

Pine Streel
Peta,bo'0"lln NH lJ3.4&I

PIlone: 603-924-9471

Advertising Offices:
Elm Street

Pe!erbo<OUQh Nt'! Q3.l,!J8
Phone: 603-924·7138

Circulation Offices:

Editorial Offices:

Manuscripts
Contr ibutions in the lorm ot manu
scrip1s ..... ,th dra..... ings and/or photo
g'''PhS . '8 .....ekome and WIll be ceo
soder8Cl lor possible publicatIOn We
c.n . uume no responSIbilIty tor loss
or~ 10 Vly male<iill i. PIH.se
&nC1ose .I stamped, sel1-acld.ened
envelope wll h e;t(:h submISSIOn, Pay
ment lor the "se 0 1 an~ unsoliC,led
mllte".1 ...,11 be made "POn eccep
tance, All con t, ibu tloos SN>u ld be di·
.ec ted to the 13 edllorral enseee.
'"How 10 Wrrle lor 7r guodel,nee ••e
. . ..I.tlIe UPOl'l r8QUe'St

Complele Stock of
all Antennas and Towers

Excellent Wananty on Used Equipment
-Qualified and Authorized Service

Same Day Shipmenl-Me-VISA

- YAESU
oTEN TEC
-SONY

o AZDEN oDENTRON
o KANTRONICS 0 MFJ
o MILLER 0 NYE
o ROBOT 0 INFO-TECH
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'.
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." --.... --.- -- ......--.-
614-866-4267

UNIVERSAL AMATEUR RADID INC.
1280 AIDA DRIVI:

REYNOLDSBURG(COLUMBUS) OH IO 43068

Order today!
NEW 1984
RADID AMATEUR CALLBDDKS
READY DECEMBER ht l

Known throughout the world lor accuracy.
the 1984 c.lIbook$ are a better value than
ever before. The U .S. Callbook cont.ins
o~r 430,000 listings; the Foreign Clilbook
hilS OYe, 400.000 . More than 75,000 ch.nqes
ha~ been made In e. ch edition slnee last
year. SPecl,1 features Include call changes,
Silent Keys, census of amateur licenses ,
world-wide QSL bureaus, International
postal rates, prefixes of the world, and much
m ore . You can't beat this valuel Order your
1984 caneeoxs now f or ~rll8$t delivery .

$15 DTMF DECODER $15

Eim Streel
Peterborough Nt'! 034!J8

Phone: 603-924·9471

Subscription Rates
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One Yea' 112 Issuesl $2500
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SAl.9S In c lUd in g shipping within the USA.
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Please ,nc lude .In . dd.ess label
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For reoewals and chillnges 0 ' eeeees.
inc lude the add,ess label ' rom yOlJ'
most recent issue 01 13. For gIlt sub
sc.iptlons, include you, name and ad
dress . S well as usese 0 1 g,1t ,eci
plents
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{lSSN 074SOOOX) 1$ pubI,sIwocl rnon.1IIy
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NY 11737
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P.C. 8_.d.. .. SIS pi ... SI .50 Ihlpp.ng_
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, esldents ;lIdd S% wles tax. Offer void atter
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HAM RADIO CENTER
IS GOING OUT

FOR BUSI NESS
WITH

CASH DISCOUNTS
AND -

TERRIFIC
TRADE-INS
CALL TOLL-FREE

1-800-325-3636
• FOR CASH PRICES
• FOR TRADE-I N QUOTE
• FOR USED EQUIPMENT

PRICES

WE FEATURE-DRAKE-ICOM
KENWOOD-YEN-YEC-YAESU
WE TRADE ON NEW OR USED

EQUIPMENT

IN MISSOURI CALL 1-314-993-6060

-



editorial by Wayne Green
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At the Atlanta hamfest in
1976, I remember trying to ceo
vince a small group of sullen
hams that if they wanted to,
they too could make any
amount of money they desired. I
pointed out that the microcom
peter industry was just start ing
and that there was an unlimited
potential lor getting rich If they
wou ld only make the effort.

On the bfight side, I've had let
ters from severa l hundred pee
ple who have read my edrtcaars
or listened to me talk, have fol
lowed my advice, and have be
come wealthy. That 's not
enough; I want to see thousands
of mill ionaires, not just hun
dreds.

I was about 32 when , made
my first million. I didn't protect
myself against an unscrupulous
partner, so f irst he screwed me
out of my share of the f irm and
then , not knowing how to run the
business, he bankrupted it. I
was the real winner because I
learned how to make money...
he only learned how to lose it.

In 1964, I wrote a little booklet,
How To Make A Million. I found
that the America of the 60s was
not the place to sell such a book.
The kids then were more mtee
ester In dropping out and in
drugs than in making money. I
rewrote and expanded the book
during a dull day in Khartoum in
1966, while on an around-the
work! trip. One of these days I'll
dust off and update the manu
script. The blueprint for getting
rlch In the book is as valid as

"""'.
In 1975, with the starting of

Byte, I again got Into the million
aire class, only to see it d isap
pear one night .•. again lost be
cause 0' my trusting someone.

heard. It's one I've been preach
ing lor many, many years.

magazine, one which could be
as successful as Byte and 80 Mi·
em. We'll be getting started with
it as soon as I can find some
people 10 help.

Just as Byte was a powerful
force in helping the microcom
peter field to grow, 80 Micro has
made it possible for hundreds of
small firms to get started in sup
port of the TR&8O and grow to
multi-million-dollar size. My pre
dictions of eight years ago have
come true: We've seen more
new millionaires in the last few
years than ever before in histo
ry .•. all because of microcom
puters. And we rea lly haven't
seen anything yel.

The recent sale of my publish
ing f irm to the Computerworld
group for $60 million has gener
ated some respect in ham err
ores. The gadfly and eccentric
now gets listened to a little more
attent ively. Fine, for I have a
message which should be

RATES

Indi~1 (~i.l) •.•••.•.••.•.•.•.......• .• . _ '5oe pel" WOfd

ComInel'cl•• . . . . • . . . • . . • . . . .. . . . . . . . .. . . . . . . . . . . . . . . .. . . . .. soc pel" word

PrepIoymenl by check Ot money ordef Is fequired willi your ad. No discounls Ot

oommlulons ' f' ewellef)l.S. PIeue tTlSke yout" pern-ot 10 13. Rales fOt mull iple
insef1iont ble on r~l.

DEADUH"
Copy musl be recei-.d in Peterborough by I Sth 0/ I.... second month pr.

ceding t.... COIle' dll• . II copy Is f,,1f'lId eller t dNdtine, il will be scheduled
10 run I"" 'allowing month, """"'specilically prohibited by the adwfti_.

ADVERTISING COPT

~isingmusl pert.in to .....1...... fedia prcduc1. Of !Ief'\'K:e$. No speci.1
le youls Of PO'illons ..e POPible. All "'-1ising copy must be submitted type.
Millen .......el. tpvedj.nd musl include ful l _ end addul!IS. COpy limi led 10

'00 won:la. imum. COunt only WOfds In lex t. Address, free.
13 CoInnot Iy Ildwefti"ng C..i......nd CoInnot be hekI responsible lor cr.......

made by I .,....i_.lJI.bili ly will be limi ted 10 ....king lOny _UfYconec-
lion in I "Pt .....iilble iHue. 13.... .es t.... riogI'l t to feject ..ny copy dl! ned
.........illble.

INSTANT GENIUS

Fast quiz: Which is the third
largest consumer magazine in
America? You may be surprised
as I was 10 learn that Folio, the
publishing magazine. has an
nounced that (J() Micro was in
third place last year. Not bad for
a magazine jusl two years Old.

Vogue was second and Byte
was in first place. So who con
ceived of and started two out of
three of the largest consumer
magazines in America? Yep!
We're talking about me ... the
chap the league has been revi l
ing for years.

Both magazines were orig inal
concepts. Byte was the first
magazine about mtcrocomput
ers and 80 Micro was the first
magazine devoted 10 a speci fic
computer system. Both rneqa
zines have generated dozens of
Imitators. Now I have an idea for
another completely new type of

W2NSD/i
NEVER SA.Y DIE
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e ·200] a ompac 2
eeee FM handheld transceiver
itb every conceivable operating
,. t ure .
R·2500 FEATURES:

Weighs 540 g. (1.2 lbs). 66 (2-5/8)
W x 168 16-5/8) Ii x 40 U-5/81 D.
mm Itnchesl,
LCD digital frequency readout.
Ten memories mcluccs "MO· for
non-standard spnt repeaters.
tn h rum battery memory
back-up. built-ln. (est. 5 year llfd .
aemory scan.
Programmable automatic band
scan. and upper/tower scan
tmns: 5-kHz steps or larger.
Repeater reverse operation .
2.5 W or 300 mW RF output.
lil/WW power switch).
suru-rn tun able {with variable
-esrston sub-tone encoder.
Sutlt-tn I6-key autopatch encoder.
Sltde-Inck battery pack.
ceyboa rd frequency selection.
"overs 143.900 to 148.995 M Hz.

"while chargln
• Battery status in dicator.
• Complete with nexrbte antenna.

400 mAH NI-Cd battery, an d
AC charger.

Optional eccessertesr
• ST-2 Base station power supply/

charger (approx. I hr.]
• MS-! 13.8 VDC mobile standi

charger/power supply.
• VH-2530 2-M 25 W RF po w er

amps.. (TH-2500 only).
• TV-l Programmable c rcss

encoder (TH ·2500 only).
• TU·35B Programmable CTCSS

encoder (mounts inside
TR-3500 only).

• Pll·25 1f Heavy-duty 490 mAli
NICd battery pack.

• OC·25 1:J.tI VIlC adapter.
• BT·l Battery case fo r AA

mangancse/atkanne ce lls.

• SMC-25 Spea ke-r- microphone.
• LH-2 D eluxe lea th er case.

TR-3500
70 eM FM Handheld
• Covers 440-449.995 M H z in

5·kHz steps.
• UH .5 W. Low-300 mW.
• T X O FFSET switch. ±5 kHz to

±9.99S MHz programmable.

• Auto/manual squelch con trol.
• Tone switch for opt. T U-35B
• O ther outstand ing features

sim ilar to T H-2500.

• BIl-2A Be-lt hook.
• RA-3 2 m 3/8 10. tctcscopmg

a nte- nna (fo rTR-25001.
• WS- I W r ist strap.
• EI'-I Earph o ne .

• Programmable th ree sub-ton e
channels with optional
TU-79 u n it (encoder).

• B u ilt-In ta -kcy auto pa tch e ncor h-r
w ith mon i tor (Au d ible tones).

• Fro nt panel k ey board control.

• Own s 142.000-148 .995 MHz In
5-kll" steps.

• Repeater reve rse sw itch.
(Locking)

• "Beeper " ampltfled through
speake r.

• Com pact lightw eight design .

Optional accessories:

• TU-79 three frequency to n e un it.

• KPS-12 fixed-sta tion p o wer
supply for T R -79 50 .

• K PS-7A nxec .s tanon power
supply lo r T R-7930 .

• S p ·40 compact m obile speaker,

• Programmable priority a lert.
May be p rog ram m ed in any
memory.

• Programmable memory sca n
lock-cut. Skips selected memory
channels durtng sea n.

• Programmable band scan width.

• Cente r stop drcu it fo r band
sean. with lndteator.

• Scan resume se lectable. Select
able automatic lime resu me
scan. or carrier operated
resume-scan.

• Scan start/stop from up/down
microphone.

repeater olTsct. and optional
sub-tone channels. Memory
pa i rs for non-stan da rd spftts
~A' and ~B' set ba n d scan lim its.
Lighted memory selector knob.
Audible "beep" in d ica tes chan nel
I postuon.

• Ltunurn battery memory bar-k -up.
fEst. 5 yr. life.)

· 45 watts or 25 watts output.
IlVLOW power switch for reduc.
uon to 5 wails.

• Automauc offset. Pre-p rogra m m ed
for simplex or ±600 kl lz offse-t,
in uccordaucc w nh the 2 meter
band plan, ~OS~ key for manual
('hange in onset .

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Compton. California 90220

I"'R-7950/7930
i9 LCD, Big 45 W, Big
I memories, Compact.
Jt~tanding features prOViding
axlmum ease of operation
elude a large. easy-to-read
:D display. 21 multi-function
em o rtes, a choice of 4 5 watts
R-7950) o r 25 watts {TR-7930J.
.d the use of m jc rc pre ceesor
eh nology throughout .

~-7950/TR-7930 FEATURES:

Jew. large. easy-to-read LCD
Iigilal display. Easy to read in
lt rt-ct sunlight or dark Iback
ighledl. Displays TX/R:X Fre
[uenctes. memory channel.
epeuu-r onset. sub.tone number.
can. and memory scan lock-oul.
:1 new multi-function memory
'h an n d s. Stores frequency.
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MtchMI Bryce, 2225 Mayflower NW. Mauilon. Ohio 44&46

0Sl. Of" THE MONTH
From IlIgh Ifldl 10 80ft tech II ltle theme ol this month's "";nning OSL card. 0'>00',

Michael er,o;.. W98VGE na, laken ~lOOltoi l'- t.-eebies g;--. 10 .. by MaIn. NaT,"

and used "*" 10 pc-. his ,1.loon. The card depicts a solar panel and • ..,nd """",_tOt,
M~·. two llOUfCeS 01 energy. 50 wilen you hear WBllYGE wy he is jusl shoo!'''lIl....
~)'QUbetl. belieoe rt.

t! )'QU lhink~ 0Sl canl 'S ill .,.;~. po.il it in an el'MlIope Wllh~ choice 01 illloo:."

1'001 73" Radio ElookshCJl)...-d mail i1 10 73. Pine St,oot. Petertlol'OugJl NH 03458, Atln: CISl
01 1.... Month. Enlries not in .. ,11lPM Of "';1I1oOUI illloo:." choice -.;11 not De CI'll'ISiOefed.

Tim am plift#"r u~ for ,_ lC ith hond-Md tTon.1O'ivt'n in
eitM mobile or fiu'd #£l00rl ronfigu'(ItWns.
&a1U'If' of itt liw.t u'f'i j!,ht alld compoa see. tht> 1..A-2035 COl. bto
mounted undtT tlw da.<Jt. under the seas, or in ony other ronU"J'lietit

locatiorl.
Tht.- l..A-2005 PI equiPP{'tl u:ilh Rf' amwtedo;tand by circuitTy.
EA&y optTfltion. ~mply ro n1U'rl lJOUr antenna and your hand-M d to
thR lA-2035. Comll'rl thR L4.-2r05 tlJ a llui tnble pou'" mpply and WI.

The New Daiwa LA·2035 two meter
linear amplif ier.
A compact amp at a compact price
Only $79.95 Suggested Retail.

BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!

hands since I'm aiming lor two
million licensed hams by 1990.

Interference? Poo. With high
speed digital technology, we'll
have far less interference than
we do tcoas. Indeed, I think we
can develop some communica
tions techniques which will be
error-t ree and vi rtually inst anta
neous anywhere in the world,

One of the bonuses of sue
cess is that it is a lot easier 10 be
heard. The incentive licensing
debacle of 1963 kept me and 73
Impoverished as the growth 01
ama teur radio stopped for l en
years, The d isaster threw virtua l
Iy every ham manufact urer out
of business. If 73 had been
st ronger, I might have had the
muscle to stop the debacle in
stead of just reducing its im
pact.

You've read about the FCC's
long-Range Planning conrmt
tee. The goal of this group is to
help develop an emergency con
munications system for Amen·
ca which will be capable of sur
viving even an atomic attack. I
think this can be done ... and
that amateur radio can do i t. But
I'm not talking about a handful
of HTs and some surviving re
peaters or 8O--rneter traffic nets
using Morse code.

several years ago, I pointed
out in an editorial that a depend
able emergency communica
t ions system would be a power
ful deterrent to nuclear attack.
Reagan has said the same thing
recently, which sort of puts the
ball in our court. Right?

So, grumbling a lot, I started in
aga in.

Now my goal is a billion. Oh,
thaI's more of a side goal , since
money has never been irnpor
tant lor me. My real goal has
been 10 provide education and
entertainment lor as many peo
pie as possible. Bul to do that I
have to make money, so that
goal has been inescapable,

A billion? Sure! And one thing
is certain: To reach that goal, I' ll
he lp make several th ousand mu
nonarree along the way, The se
cret Is simple: Figure out what is
coming up next in technology,
run Quickly to the Iront of the pe
rade, and then try to lead it.

For instance, I see the time
not far ahead when education is
going to be a marketable prod
uct. To get ready to take eoveo
tage 01 that concept, I'm now in
the process of start ing a col
lege, This will escalate into an
educational cable television net
work. The last step is interac
tive education on video disk
which can be sold anywhere in
the world. ThaI's where most of
my $60 million Is going to be in
vested.

Since I feel that amateur radio
is a key element in bootstrap
ping our country into technolo
gy, I'm going to be working hard
to see that amateur radio gets
into a strong growth pattern.
Old-time hams who would prefer
to see fewer hams and thus less
interfereoce on the bands are
going to have a fight on their

DK-200/DK-210
Electronic Keyers
cw ,s both commufllCat,on a nd art
Sharpen yOUI' " Iost" ...lh Da'..a prec'Slon'

Spec,foc a llons
Band 144 148 MHz
ModeFM.'CW' SSB
Input power: 1-3 wall s

Ma " ml,lm output power: 30 wat l s plus

Po wer consumpt";>n: 1:'I.8VDC at 5A Max
Otmen~,ons lOOW X 3SH X 125Dm/m
Wetght 500 grams
Coa..a' ,nput cable supplied "" th a BNC connector,
Output coonecto,50239

_._-
• ••
• • ,
• •

•

AF-606K/ AF-406K
All Mode Act ive Filters
Lu."'ous selec t,y'11 at an atlOfdilDle prote'

858 E. COngr.. Pa"'- Or. c.nl""';lle, Ohio 45459. f'tlone l .o1.)..4344()31
Exelual"" u .s-~1. 'Of1'-DAIWA produclS. Dealer Inquiry ilWiled.

•
•

PS-300
30A DC Power Supply
9-15 v yaflat>leJOA Ma. 22A eon!onuous
O-;Oild proletled mul1,pIe lermonals

CN-520/CN-540/CN-5 50
Cross Needle Meters
Oa, wa cross needle conven ,t!nce ,n a compacl ca""
Gel SWR and Powe r read ings ,n" 51n~le ii:lance.

8 73 Magazine • OCtober, 1983





Fred Hopengar1en K1VR
RFD 1, 6 Willarch Road
Lincoln MA 01773

Bob Clarke N1RC
150 Stimson Street
West Roxbury MA 02132

Six Antennas from Three Wires
W ith these modified Beverage antennas,

you double your directions without doubling your cost.

Photo A. View of toroidal matching transformer, showing
method of winding.

10 73 Magazine· October, 1983

Fig. 1. A basic Beverage antenna. The directivity pattern is bi
directional along the axis of the horizontal wire. The Bever
age Box contains a transformer which matches the imped
ance of the antenna to the impedance of the feedline.

6 -'~ FEET

4 wavelengths long, strung
horizonta lly from 6 to 15
feet above ground. Many
Beverages are fed at one
end, left open-circuited at
the other, far end, and are
bi-directional in line with the
wire (see Fig. 1).' Addin g a
term inating resistor to the
far end, as in Fig. 2, makes
the Beverage unidirectional,
but you can't switch direc
tions. Some Beverage users
use a dc relay and switch the
term inating resistor in and
out, but this still does not
provide unidirectional per
formance in each direc
tion.4, 'i ,6,1

However, if you go one
step further -feed both
ends of a Beverage, select
either feedline and termi
nate the other-you can in
deed have two directions
from a single wire. This is
what we have done, not with
just one wire, but three, for
six directions!

HEOL'~E
TO RCVR

lilf · ------ 'MPEOANCEf TRANSFORMER IBEVERAGE BOXI

~T

has described the azimuthal
beamwidth as 77 degrees."
e It is much less susceptible
to precipitation static, so
that a snowstorm in Febru
arv is less likely to shut
down low-f requency opera
t ions.
e lt is capable of excellent
front-to-s ide performance to
reject all that static coming
from around the equator.
el t reduces the need for
insert ing attenuation to pro
tec t the solid-state front end
of your receiver or trans
ceiver.
e If you live in the North
east, it w ill quiet down all
that Q RM generated by
those very loud W3, W4,
and W8 stations who insist
that they have a right to the
band, too. It is not unusual
to see 20-25 dB front-to
back .

A Beverage is a single
wi re antenna used in receiv
ing only. It is end-fed. 1/2 to

An O ld Antenna

First described in a 1922
article by H. H. Beverage,\
the Beverage is a receiving
antenna described by one
friend as an antenna that
works poorly in general, but
less poorly in one direction .
Its principa l advantages are:
elt increases your received
signal-to-noise ratio (reduces
QRN) for low-angle signals
(i.e., DX!).
e lt has a narrower beam
width than typical 8O-meter
antennas. Belrose VE2ey

1I0h my, he's weak,
Egads. what static.

Oh well, let's turn the beam
and see where he peaks up."

Sounds like a natural
enough sequence, doesn 't
it? Well, at K1 YR, we can do
just that on 160 (and 80, and
40 . . . ) meters, and no an
tenna is higher than 15 feet.
In fact, there is no " beam."
Instead, we use th ree Bever
age antennas, each revers
ible. Not bi-directional
reversible. This article will
show you how we do it.



. "
~.,

Fig. 2. A term inated Beverage is unidirectional toward the ter
minated end of the antenna. The resis tor is a noninductive
type, and experience suggests a value between 300 and 800
Ohms.
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Fig. 3. The directivity pattern of the K1VR/N1RC Beverage is
reversible. A control head at the operating position selects
one of the two feedlines and routes it to the receiver while
terminating the second feed/ine with a resistance. The ante~

na is directional toward the end with the terminated feedline.
By using three such antennas and a rotary switch, six different
directions can be selected.

Fig. 4. Control-head schematic diagram.

A New Construction

The form of construction
described in this article is
desirable because few of us
live on a piece of land large
enough to stretch out a Bev
erage in each desired direc
tion . But if you can have one
wire, you can have two di
rec tions!

The system has the fol
lowing components: a con
trol head in the shack, th ree
Beverages, six feed lines, and
six " Beverage Boxes."

The control head has two
switches: A Beverages/trans
mit antenna switch (to select
the transmit antenna to lis
ten on, if desi red), and a ro
ta ry switch for selecting a fa
vored direction.

Outdoors, we used three
Beverages, which we strung
between trees, but more or
fewer can be used. Each end
of each Beverage wire is con
nected through a Beverage
Box to one of the feedlines .
See Fig. 3. All feedlines end
in the shac k at the control
head. Our Beverages range
from 220 to 325 feet long,
limited by the size of K1VR's
yard.

It sounds simple because
it is simple. Results: im
proved signal-to-noise, front-

to-back, and front-to-side op
e ration when compared with
dipoles and delta loops. And
you thought you cou ldn't
rotate an 8O-meter antenna!

The Control Head

In the original control
head, the transm itting an
tenna was assigned pos ition
nu mber 1 on the rota ry
switc h. With a little experi
ence, however, we soon
learned that comparing re
ception on the Beverage to
reception on the transmit
ting antenna was much easi
er with a se parate toggle
switch . In addition, the rota
ry switch had a nice even
number of positions, with no
empty space opposite the
transm itt ing an tenna.

The double-pole, six-
throw (DP6T) rotarv switch
we used was the type that
lets you select the number
of positions desired by suc
cessively removing stops.
We "crosswired" the switch
as shown in Fig. 4, so that
when one feedline is selec t
ed, the feedline coming
from the opposite end of the
same Beverage is connected
to the 75-0hm tenninating
resistor. Thus, if we select,
say, the northeast end of
Beverage A, then the south-

west end of Beverage A is
terminated.

Pay close attention to the
wiring and labelling, or you
will surely have to rewire
several times, as we did, to
make the switc h go nicely
around the compass. termi
nating the other end of the
direction selected.

In locating the control
head at the operating posi
tion, remember that while
you may change bands only
two or three times per hour
at most, you will change di
rections for receiving re
peatedly. So choose a loca
tion near the transceiver dial
or antenna rotator, to be
used by the hand you do not
write with. The control head
should also be plainly visi
ble. so that you won't stra in
to hear someone only be
cause you've forgotten to
"point" the right anten na at
him (or herl j.

We used F connectors be
cause they are cheap, readi
ly available. take up much
less back panel space than
UHF connectors, and are
much, muc h easier to install
(a single 5/8" hole)! BNC con
nec tors would also be ap
propriate. But note it is a
good idea not to use a con
nector which may also be
used in a transm itting appli
cation in your shack. Re
member, Beverage antennas
are for receiving only!

Finally, as we got around
to attaching feedlines. it be
came apparent that as soon
as they were identified, it
was important to labe l them
with Brady markers, tie
wrap tabs, or even masking
tape to ind icate direction.
Without marking, eight iden
tical RG-59 ends with F con
nectors quickly became
confusing.

The jumper connecting
the control head to the
transceiver at K1 VR was RG
59 with an F connector on
one end and an RCA phone
plug on the other. This was
due to the need for RCA
plugs in the Kenwood TS
520, 820, 830 series. Note
that a small moclification
may be necessary to your
transceiver to permit opera
tion with a separate receiv
ing antenna while main
tain ing the flexibility of
switching back to the trans
mit antenna for receiving, if
desired.

Feedline

Of course, the magic in
the design of these antennas
is that the feedlines are so
inexpensive. With the ad
vent of cable TV, sa-ca lled
"drop cable" has become
widely available at very at
tractive prices . This is the ca
ble which is run from the
telephone pole on the street
to the home.
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Connectors
F connectors were select

ed for the very same reasons
we used them in the control
head.

Also, watertight boots
which go over F connectors
are readily available. Filling
them with silicone grease
(not caulk) before tightening
will make a very good setup.
Remember to put the boot
on before putting on the F
connector. The authors have
forgotten this rule more
than once.

Binding Posts
We selected commonly

available posts and have
very little to contribute to
the discussion . However, it
is a good idea to get the type
with a hole through the post
to ensure a good con tac t
even after oxidation has be
gun. Also, note that some
binding posts (the cheapest
type) are not feedthrough
types. That is, they are not
insulated from the surface
in which they are mounted.
These should be avoided.

The Transformer
The transformer design

meets the following criteria:

The transformer was
quadrifi lar wound (Fig. S).
one winding serving as the
75-Ghm secondary, the oth
er windings connected in se
ries as the 6(X).()hm primary.
All windings were 16 turns,
#28 enamel Wire, close
wound (Photo At on an Indi
ana General 626-12-Q1 core
(availab le from Permag
Northeast Corp.• 10 Fortune
Drive, Billerica MA 01865;
(617}-273-2890). Each wind
ing had a self-impedance of
375 Ohms (5 X 75). The core
of the transformer had a
.75" inner diameter, a 1.25"
outer diameter, and a .375"
width .

Note that the late Jim
lawson W2PV found that in
the presence of very high rf
levels-a local AM radio

As a starting point, we
knew that, according to the
literature, Beverage imped
ances could range from 400
to 800 Ohms or so, but that
we cou ld reasonably expect
an impedance in the 500
6Q{}()hm range. '0, 11 Further
more, we decided that rath
er than design a multiple
impedance matching trans
former, a single 6()(}-Ohm-to
75-Ghm design would be
used. The thought of many
treks into the woods to
adjust taps aided in this
decision!

The actua l construction
of the box was divided into
smaller units of decision
making.

•

,
•

•
•

• 'NOI(.AT[5 P .....s'..G

•

•

"

,
~.

"

Fig. 5. Transformer winding detaifs.

Beverage Boxes
(The Terminations)

The Beverage Box is the
interface between one end
of a Beverage antenna and
its 75-Ghm transmission
line. It should have mini
mum insert ion loss, operate
effic iently over a w ide fre
quency range, and be weath
erproof.

•

nectors must be either
crimp-on BNC or crimp-on F.
As for the crimping, it may
be awkward, but be sure to
borrow or buy the correct
crimping tool . Merely using
a pair of p liers w ill not do
the kind of rf-tight crimp
which will last.

Photo B. Inside view of a Beverage Box.

Drop cable comes in two
sizes: RG-59 and RG-6. At 5
MHz, RG-59 has an attenua
tion of approximately .55
d B/100 feet; RG-6, which is
more expensive, is approxi
mately .45 dB/100 feet
(source: Belden catalog).
Therefore, since loss is in
consequential (the more
feedline loss, the less atten
uation you will have to in
sert to prevent front-end
overload). choose the line
on which you get the best
deal . However, other con
siderations may contribute
to your decision.

If you live near a strong
local station or intend to op
erate in the multi-operatorl
multi-transmitter category in
various contests, you may
wish to consider the ques
tion of shielding. RG-59 is
commonly available in 40%
braidnOO% foil or 60%
braidnOO% foil . The more
ingress of signa l that you ex
pect, the more you shou ld
consider using 60% braid or
even 95% braid , In extremis,
these cables are also avail
able with double shield ing
and double foil. Double
bra ided RG-6 is the cable of
choice for direct burial in
stallations.

In any ham station, the
quest ion of splicing wi re of
ten arises. A few words of
advice are appropriate. If
you have to put a cable in
conduit to get out of your
house and into the back
yard, never put a splice in
side the conduit. If you must
splice outdoors, splicing and
then putting the splice
underground is bad busi
ness, as it is just too suscep
tible to water getting into
the coax. Since this is a foam
coax, the water will migrate
without mercy. The coax is
cheap; if you value your
time at all, use unbroken
runs of coax in conduit and
underground!

Finally, when working
with cable-TV coax. remem
ber that the braid is general
ly going to be made of elu
minum and will not solder.
This dictates that all con
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COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

EXCWSIVE 1 YEAR LIMITED WARRANTY! COMPARE!
THE 4000 SERIES
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PC5-4800 100m FM Transceiver

COMING SOON
PC5-4200 11/4-m FM Transceiver

PCS-300
2m Handheld

FM Transceiver
142-149.995 MHz

• WIDE FREQUENCY COVERAGE: PCS·4QOO
covers 142.()()()-.149.995 MHz in selectable steps
of 50r 10kHz. PCS-4200 covers 220.000-224.995
MHz in selectable steps of 50r 20 kHz. PCS·43QO
covers 440.000-449.995 MHz in selectable steps
015 or 25 kHz. PCS-4500 covers 50.000-53.995
MHz in selectable steps of 50r 10kHz. PCS-4800
covers 28-000-29.990 MHz in selectable steps of
10or20kHz.

• CAP/MARS BUilT IN : PCS-4000 includes cover
age of CAP and MARS frequencies.

• TINYSIZE: OnIy Z"H x 5.5"W x 6.B"D.COMPARE!

• MICROCOMPUTER CONTROL: At the forefront
of technology !

• UP TO 8 NONSTANDARD SPLITS: LJltimale ver
satility, COMPARE!

• 16-CHANNEL MEMORY IN TWO 8·CHANNEL
BANKS: Retains frequency and standard simplex
or plus.minus offsets. Standard offsets are 600 kHl
for PCS-4000. 1.6 MHl for PCS-4200. 5 MHl for
PCS-4300. 1 MHl for PCS-4500, and 100 KHl for
PCS-4BOO.

• DUAL MEMORYSCAN: scan memory banks
either separately or toqemer. COM PARE1

• TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. scan the two
segments either separatelyor together.COMPARE!

• FREE AND VACANT SCAN MODES: Free scan
ning stops 5 seconds on a busy channel : auto
resume can be overridden if desired. vacant
scanning stopson unoccupied frequencies.

• DISCRIMINATOR SCAN CENTERING (AlDEN
EXCWSIVE PATENT) : Always stops oo frequency.

• TWO PRIORITY MEMORIES: Either may be
instantly recalled al any lime. COMPARE!

• NICAD MEMORY BACKUP: Never cse the pro
grammed channels!

• FREQUENCY REVERSE : The touch of a single
button inverts the transmit and receive frequencies.

no mailer what the offset.

• ILWMINATED KEYBOARD WlTH ACQUISITION
TONE : Unparalleled ease of operation.

• BRIGHT GREEN LEO FREQUENCY DISPLAY:
Easily visible. even in direct sunlight.

• DIGITAL S,'RF METER: Shows incoming Signal
strength and relative power output.

• BUSY-CHANNELAND TRANSMIT INDICATORS:
Bright LEOs show when a channel is busy and
when you are transmitting.

• FULL 16-KEY TOUCHTONE PAD : Keyboard
functions as autopatch when transm itting (except
in PCS-4800).

• PL TONE : Optional Pl tone uni t allows access to
private-line repeaters. Deviation and tone frequency
are fully adjustable.

• TRUE FM : Not phase modulation. Unsurpassed
intellig ibility and audio Iidefily.

• HIGH.'LOW POWER OUTPUT: 25 or 5 watts
selectable in PCS-4000: 10 or 1 wall selectable in
PCS-4200. PCS-4300. PCS-4500. and PCS-4800,
Transmitter power is fUllyadjustable.

• SUPERIOR RECEIVER : Sensitivity is 0.2 uVor
better for 2O-dB quieling Circuits are designed and
manufactured to rigorous specifications for exceo
toner performance. second to none. COMPAREt

• REMOTE-CONTROL MICROPHONE: Memory
A·l call . up down manual scan. and rnernory
address functions may be performed without
touching the front panel! COMPARE!

• OTHER FEATURES: Dynamicmicrophone. nJgged
buill-in speaker. mobile mounting bracket, remote
speaker Jack. and aNcords. plugs. fuses. and
hardware are included.

• ACCESSORIES: CS-7R 7-ampac power supply.
C5-4.5R 4.5--amp ac power supply. CS:AS remote
speaker. and CommumcatiOns Specialists SS-32
Pllone module.

• ONE YEA R LIMITED WARRANTY!



Return
F(MHz) Loss (dB) Vswr

1 20 1.22
2 30 1.06
2.7" 45 1.01
3 35 1.04
4 30 1.06
5 28 1.08
6 25 1.12
7 22 1.17
8 20 122
9 19 125

10 18 1.28
11 17 1.34
12 16 1.38
13 16 1.38
14 16 1.38
15-30 > 10 < 1.9

-nesoearee in transformer pro
duced (out of ham band) mea
surement anomaly.

own. But it is probably
worth a few words he re . The
Beverage antenna will be
e rec ted on ly 8-1 5 feet off
the ground . Therefore. it is
unlikely to receive a direct
hit from lightning.

To a certain extent. the
feedlines to the Beverage
Boxes act as counterpoises.
since the most conve nient
route from the shack to the
Beverage Boxes furthest
from the shack was almost
always along the ground be
neath the Beverages. All
feed line braids were ground
ed at each end. However.
this counterpoise effect
caused by the feedlines is
not a designed-in part of the
Beverage syste m and can
not be de pended upon to ei
ther improve o r degrade sys
tem pe rformance. It just
must be accepted as one re
su lt of this design .

In the insta ll ation of this
antenna. several four-foot
cable-TV grou nd rods were

Table 2. Transformer return
loss measurements.
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are connected to the F con
nector and input b inding
post. re spec tively. See Pho
to B. Be careful not to re
verse these connections as
we d id in one box. If you
need to identify w indings,
disconnect the ground ends
from ground and from each
other. The 6(X).()hm winding
will then show continuity
from the " ho t" end to the
connections between its
ce nte r winding and outer
windings.

Another consideration is
the location of the 6OO-Ohm
binding POSt. the 7S-ohm
binding post, and the F co n
nector. We placed the 600
Ohm binding post and the F
connector o n opposite ends
of the lo ng axis of the Bever
age Box with the ground
binding post placed on the
side. In this way. the box
could be " hung" from a Bev
e rage. The F connector and
7S-ohm feed line hang ver
tically from the bottom of
the OOX with no right angle
bends in the cable and a
natural d rip path for the
water off the box.

The Box
We chose an aluminum

Hammond 1590 B box (109
x 58 X 25 rnm), equivalent
to Bud box number CU 124.
because it was reasonably
priced - in the $6.00 area 
and had an inne r lip which
protects the circuitry from
the weather. Al l seams in the
box a nd connectors were
coated w ith clea r na il polish
to form an ine xpensive and
watertight seal. Photo C
shows a completed box.

Grounding

This is a subject all its

Fig. 7. Transformer return-foss test setup.

mance. Although the trans
former is designed for a
6OO-Ohm-to-75-0hm imped
ance tra nsfo rmatio n (an 8:1
ratio), it can a lso be used for
4OO-Ohm-to-5()'()hm appli
cations. Bob made a 4(X}

O hm dummy load of 8-50
O hm, 10-Watt wirewou nd
res istors a nd connected it to
the 6O()-()hm side of the
transformer. After connect
ing the 7S-ohm side to the
" Ante nna" connector of a
vswr bridge and applying
enough power to get a full
sca le deflection, he mea
sured the vswr Ic cic klvll on
160, 80. and 40 meters. It
was 1.5. 2. and 3. respective
ly. and into a reactive load.

Winding Tips
leave about three inches

of wire free on each end of
each winding. Tin each end
for about 1/4"; remove the
enamel by burning it off
w ith a ho t so ldering iron,
Wipe the tip of the iron fre
quently on a wet sponge to
clean it. When al l eight ends
are tinned, identify each
winding using a continuity
teste r o r YOM. Separate out
one winding as the 75-0hm
winding. Carefully so lde r
the other three windings in
senes. removing excess wire
(you don't need six inches),
and re-tin ends before con
necting the two end wind
ings to the center windings.
Pay careful attention to p0

la rity (phasing).

Box Assembly
Each transformer IS

mounted in the Beverage
Box o n a platform built up
of clear uncured RTV. When
this cures, the toro id will be
held secure ly in place . The
ground e nds of the windings
are connected together to
the ground binding post a nd
a c hassis ground . The 75
O hm and 6O()-()hm windings

••
+6
+ 6

o
o

+ 2
+ 2
- 2
- 4
+8

+"
+ 30
+ 37

Z(Ohms)

70
70
70
71
68
67
56
54
42
42
38
37

F(MHo)

1.8
2.0
3~

4.0
7.0
7.3

14.0
14.35
21.0
21.5
28.0
28.5

Fig. 6. Impedance-measurement test setup.

Tab le 1. Transformer vector
impedance measurements.

liP .,,~..
... V( tTOR
" ,P[O..... C[
" [ T[ R

sta tion - the toroid core sat
u rated. He used lJC net
works for transformers in
stead of toroids at his loca
tion.

Both a network analyzer
and an rf-vector impedance
meter (75-0hm im pedance)
were used to verify tran...
former performances. Test
setups a re shown in Figs. 6
and 7; measurements a re
listed in Tables 1 a nd 2.
Measurements made using
the network analyzer are re
turn loss as measured in
decibels. " Return loss is the
rela tio n between the power
ret urn ing down the line from
a mismatched load to the
JX)\'Ver inc ident to that
load" (Stephen F. Adam,
"Microwave Theory and Ap
plications." Prentice Hall.
1969.) It is re lated to vsw r by
the formula: R1 - 20
loguJ."vswr - l /vswr + 1).
Equivalent vswr's a re includ
ed in Table 2.

All me asurements were
made with the transformer
terminated in a 6OO-Ohm
load consist ing of two 1200
O hm, quarter-Watt. ca rbon
compos it ion resisto rs in par
a lle l.

N1 RC also tried a mea
surement setup wh ich the
average ham can do a t
home to get a rough indica
t ion of Beverage perfor
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PRIVATE PATCH II $475
NOW REDUCED

PRIVATE PATCH I $399
HAS MOST OPERATIONAL FEATURES
OF PRIVATE PATCH 11 - BUT IS FOR
USE ONLY ON DTMF EXCHANGES

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE

UNMATCHED CUSTOMER SERVICE

•

"--

f/J_ fjJ_ Jr-"-- ..,
It----••--•••

• Five digit user programmable sequential access code
60,000 code combinations

• Sophisticated toll restr ict-restricts any quantity 01
leading digits

• Both accessing and dialing are compatible with speed
dialing equipment

• Operates superb through repeaters - no spec ial tone
equipment required

• Three/six minute " t ime out" timer is resenaoie from
mobile lour CW 10 warnings during last minute

• Aingback (reverse pat ch) pages you once with CW 10
answer when convenient with your access code

• Busy channel ringback inhibit logic - prevents
accidental interference to OSC in progress

• Most easily in terfaced autocatcn on the market

• Positive cont rol logic
• Fully digital timing - there are no timing adjustments!

assures qu ick easy set -up
• Touch toner digits and strobe pulse available on DIP

socket
• Modular phone jack and cord
• Self con ta ined 115 VAC supply (230 VAC 50160 cycle export

model available)

STANDARD FEATURES
• Compatible with either rotary or tone exchanges
• 16 Digit bufler memory -dial as last as you want
• 3201 tone decoder chip
• High quality glass ci rcuit board
• CW ident ification

TONE TO PULSE
SIMPLEX INTERCONNECT
AT LAST... Pro fessional quality interconnect at an
affordable price! Imagine the convenience of having
your own private. commercial quality mobile tele
phone in your car. And without the hassles of shared
systems. Put your base FM transceiver to work while
on the road . Our ultra state of the art digitally proc
essed audio scheme (Patent pending) totally
eliminates the continuous train of squelch tails which
has kept you away from sampling interconnects. Our
nonsampling approach has additional benefits: 1. In
terface to your transceiver is the MOST SIMPLEEVER.
Connects only to microphone and speaker jacks! NO
INTERNAL CONNECTIONS OR MODIFICATIONS RE
QUIRED! 15minutes typical installation time. 2. Works
with ANY FM transceiver. (r/R speed is not critical.) 3.
Operates through any repeater or simplex without use
of tone equipment. Imagine having TOTAL access to
your own home phone from 100 miles away! Our busy
channel ringback inhibit logic prevents "accidental"
interference to a aso in progress when a phone call is
received. This feature will keep you out of hot water
with co-channel users! Discover for yourself what
high quality simplex interconnect sounds like. Call us,
and l isten to actual "on the air" tapes of this incom
parable interconnect product.

QUALITY AND ENGINEERING •••
THAT YOU CAN DEPEND ON!!

SEND OR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED

P.O. BOX 4155
TORRANCE, CA 90510
PHONE (213) 540·1053
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Photo C. Assembled and sealed Beverage Box. The system of
three reversible Beverages at K1 VR required six of these
boxes.

the weak o nes and re je ct the
strong ones by changing di
re ctions so easi ly. If you've
long bemoaned the no ise
and crud on 40, 80, and 160,
try a Beverage and double
your fun by feeding both
ends!
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their operation that de
served a bit of attention. Oc
casionally a signal seemed
to peak on the wrong anten
na. There are two reaso ns
that this can occu r. For one,
a particu lar Beverage may
not so much favor one direc
tion as it nu lls the interfer
ence coming from another.
This gives the appearance of
peaking a signal on the
wrong antenna. In trying
conditions, this means that
some judicious sw itching is
worthwhi le. For another,
Beverages are essentially
low-angle antennas. As a re
sult, a close (0-300 miles) sta
tion may actually be lo uder
on the h igh-a ngle side lo be
of a completely different d i
re ctio n Beverage than on
the Beverage favoring that
direction. At K1VR, this
means that K2s often peak
north o r northeast. Loca ls, it
seems, can peak almost any
where.

Hav ing established that
we had a working anten na
system and knowing fu ll
we ll that noth ing good ever
lasts, we decided to make
records of baseline re sis
tance measu rements at the
control head. There is varia
tion due to feed line le ngths,
and maybe even grounding,
but by measuring between
the center conductor and
ground at the output of the
control he ad (removing the
jumper that goes to the re
ceiver), lines measured be
tween 6 and 40 O hms.

It is really neat to peak up

nally, if you want the wire to
be seen, because you cross
an open field perhaps, make
it white or yel low. On the
other hand, if you live in a
more suburban a rea and
wish to hide it a bit, c hoose
green, brown, or b lack insu
lation.

The best mounting meth
od yet discovered is to use
standard e lectric fe nce wire
standoff insu lators made of
plastic. They can be ham
mered into a tree in seconds.

Remember, when install
ing your wire, to keep it as
fa r away as possible from
towers and other metallic
st ructu res which may have
the undesired effect of ca
pac itive coupling. In the
case where a 300-foot wire is
supported in the middle by
your tower, it is more likely
to behave as if it were a
150-foot wire.

We chose stranded wire
because, over such long
runs, supported by trees, a
solid w ire would be flexed
frequen tly, leading to stretch
ing and breakage.

used. In add it ion, several six
and e ight-foot ground rods
were used. Six-foot-by-3/B
inch o r eight-foot-by-S/8
inc h ground rods seem to be
the grounding system of
choice. But the best strategy
seems to be th is: Erect some
th ing, and if you are unsatis
fied with perfo rmance, go
out and add more ground
rods a few feet away o r add
rad ia ls to the existing ground
rod.

Inc ide ntally, since no #6
copper ground wire was
available, we simply used
two strands of #12 (approxi
mately equ iva lent to one #9
wire) to ground the term ina
tion boxes.

Place the ground rod a
few feet away from the tree
and you will have a better
chance of avoiding thick
roots when you drive the
rod(s) into the ground.

Note that a six-direction
Beverage system use s seven
ground rods; the last one is
for ground back at the
shack. But you have a lready
installed a good ground for
your station, haven't you?

Wire a nd Height

Beverages wi ll work best,
it seems, at he ights from 6 to
15 feet. Above that, they be
gin to look like conventiona l
lo ngwire s. We caution you
to put the wire up at le ast 10
feet, however, because one
Massachusetts ham is now
the defendant in a lawsuit
resulting from a trespasser
on horse back who was top
pled from her horse when
she hit the Beverage wire.

At K1 VR, due to con
st raints im posed by lot size,
the Beverages were on ly be-
tween 220 and 325 feet long. Concl usions
Widely-circu lated fo lklore We set out to make a ur n-
suggests that two wave- directiona l receiving anten
le ngths, or 450 feet at 80 me- na for the low bands which
te rs. is optimum. There is wou ld be very good for OX
some experience, at W4BVV and reject signals from the
and W1 ZA, to suggest that side and back. For a modest
1()()(}-1 200 feet is too long at amo unt of work, on a Jot of
80 meters. • mode st size, we attained

Almost any wire wi ll do, that goal.
but we re co m me nd strand- Once we had the anten-
ed and insulated, approxi- nas up and working, we did
mately #16 or #18 AWG. Fi- not ice something about
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Hustler's new 6-8TV six
band trap veetcor fixed
station ontemc offers
all band operation
with unmatched con
venience. The 6-BTV
offers 10, 15, 20. 30.
40 . and 75/80 meter
coverage with ex
cellent bandwidth
and low VSWR. Its
durable heavy
gouge aluminum
construction with
fiberg lass trap
forms and stain
less steel hard
ware ensures
long reliability,

Thirty
meter kits
(3D-MTK)
for 4-BTV
and 5-BTV
are also
available.

(jI~~R)
3275 North "B" Avenue

Kissimmee, Florida 32741

Don't miss our 30 meter excitement.

HUSTLER -
snu THE STANDARD OF PERFORMANCE.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

ContinUOUsly var' ·
Ibis msln 'llIquan~y.

(250 to 2500 Hz)

adva nced
com pule.
con l .ols, inc .

,..-124

Model QF·1A
ForSSB & CW
$69.00 (+$4)

Continuously varl·
Ible mlln salec1lvlty
(10 In In~redlbl. 20
HZ!l

Buill-,n 115 VAC Supply . 6 '1> ,5x2'1>. TwO·fone grey sly ling
Even lal esf rig. include oniy a traCl ion 01 the OF·IA

selecfiv ily. Yet it hoo ks up in minule. to ANY t1 g..Yaesu,
Kenwood. D,ake, Swan. Al ia•. Tempo, Heath, ColI'ns, Ten
Tec, efc . Ju.1 plug it inlO you, phone jack andconneCI 'ok,
Or phones fo Ihe OUlput Join Ihe Inousands of owne rs who
now hear .tal'ons Ihey couldn'l copy wilhoul a OF·1A! It
really work.'

Probably the most popular "professional" contest ~ ay e r
in use, yet most OwnSrs srB casual CW ope,ators or nov·
Ices, Alte' a few minufes. YOU'll See how memory revolu·
tionizes your CW operafion! Jusl start sending an<l record
your ca, name, OTH, etc. In seconds. 1024 bits StorllS
abou t 100 chalacters (Iellers, numbersl. Playback at any
speed. DOlldash memories, tr igge 'ed clocl<, repeat, com
bine, 5 10 50 + WPM, bui it·in monitor and 115 VAC supply,
Works wilh any paddle. Si t back and relax whi le your MK· I
calls CO and handles standard .,xchanges!

Optiona l memory expande , (ME·l) expands any MK·l to
400 cnerectere. ME·, factory installed $35. Owner in.
stalled. only $21 (+ $4). Add more memory now 01 later!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sail only faclory direct. No dealer markup In our price,
Order wllh check, "1.0 " VISA, Me . Add $4 poslage and han.
dllng In 48 statss, ($7 for UPS air). Add $7 to Canada, HI "
Ak. Add $22 elsewhere (shipped a ir). Add 5% tax In Fla.

$100.50 (+$4)

Au_lII lry Notch •• Four mlln IlIlIr
iactsllO to 11,000 H_! mod.. lor I ny aRM
Co..... slgnl ll otllar silui lion.
nol~hes ClIn'l lou~h.

BOX 302 DEPT. S

ODESSA, FLORIDA 33556 . (B13) 92G-434g

11 5 VAC l upply buill·
In. Flits. by·passltd
wt.n 0".

THE AUTEK "QRM ELIMINATOR"

10816 Northridge Square. Cupertino, CA 95014 • (408) 749·8330

WORLDS RECORD KEYER_ OVER 4000 DX osos IN 2 DAYS!

The RC-850 Repealer Controller is creating a New Breed of repeaters. Providing the
ultimate in reliable, versatile communication. with the mosl advanced repeater
autopalch available, and synthesized lin king to other repealers.

Its mailbox, informative 10 and ta il messages, and user signal diagnostics make il
your group'S "Informatlon Center".

Plus two-tone paging, si te alarms, and remote control tuncuons.wun remote
metering to let you troubleshoot your system Irom home. lis buil l-in time of dayclock
and Scheduler have redefined the meaning 01 "automatic" controt

The RC-850 controller is remotely programmable wilh touch-Tone commands,
and is available with life-like synthesi zed speech loran ideal human interlace.
And it's upgradable through software so it'll never become obsolete.

Communication , Information, signalling, control .
The New Breed . ..

AUTE~ p ionee'ed Ine ACTIVE AUDIO FILTER back In

1912. TOday, we·.e slill the engineering leade•.Our new OF.
1A i . the lal e. 1example. Irs INFINITELY VARIABLE, You
,ary .elecl i,ity lOO:! and f'e<!uency over Ihe enlire usable
aud io ,ange. Th,S lets you reiecl whistles wilh dual nOlches
11070 dB). Or reject SSB his. and splatler with a fu lly ad,
lustable lowpass plu. aux. nOlcn. Imlgine whal Ihe NAR·
ROWEST CW FILTER MADE will due fo aRM' HP ,ejects
low hequencie. Skirts exceed 80 dB, I waU .peaker amp

Model MK·1 Keyer

18 73 Magazine· October, 1983



- . ~~ MAXCOM"
AUTOM~TIC ANTENNA MATCHER

TUNES

.3
ONE ANTENNA
MHZ. TO 70 MHZ.

VSWR LESS THAN 1.5: 1

WITH NO ANTENNA TUNING

- ~O MOVING PARTS ! - 100% SOLID STATE I

- 5 YEAR WARRANTY! - NO CONTROL LEADS

- INSTANT SWITCHING ! - LIGHT WEIGHT!

- 50 OHM INPUT I - HIGH EFFICIENCY!

- LOW NOISE ! - 200 TO 2KW. P.E.P.

- DIPOLE! - LONG WIRE!

- MARINE! - MILITARY!

- AMATEUR I - AVIONICS!•

AT LAST A RADIO STATION INSTALLATION THAT IS JUST THAT!
"INSTALLATION ONLY"

~O MORE TIME CONSUMING. FRUSTRATING AND COSTLY ANTENNA TUNING.

ONE ANTENNA FOR ALL FREQUENCIES AND ALL BANDS FROM:
.3 MHZ. TO 70 MIIZ.

SEE YOUR LOCAL DEALER FOR MORE INFORMATION. IF liE CAN'T HELP YOU
ASK WHY?

AND CONTACT:

MAGNUM DISTRIBUTORS INC. 1000 S. DIXIE HWY. POMPANO BEACH. FLORIDA.
305·785·2002

33060

WE WILL GLADLY FURNISII INFORMATION AND YOUR CLOSEST STOCKING DEALER!

- - IVlAXCOIVl -
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Join the Packet-Radio
Revolution Part II

Warm up your soldering irons.
This part offers the nuts and bolts of building your own TNC.

Lyle Johnwn W,\7CXD
clo Tucson '\maleur Packet Radio
PO Box i2888
Tucson AZ 85734

I/O for the term inal (f rom
now on, the word terminal
will be used to include a per
sonal computer), I/O for the
radio (including the modem,"youmean I can send or nn a power supply, and

messages error-free. miscellaneous circuitry.
experiment with various pro- There are at present two
tocols. use amateur satel- TN( s in common use. One
lites without an amateur sat- is supplied as a bare board
ellite station . ,? Wow! But f rom the Vancouver Arne
you ind icated I'd probabl y teur Digital Cornrnunlca
need this TNC to do it. How tions Croup (VADCG) and
can I get one? Or better yet, was the f irst system genet
how can I make one?" ally avai lable. It has 4K

last month, a general bytes of RAM space and 4K
overview of packet rad io bytes of EPROM space. The
was presented. This time. a 8085 microprocessor is uti
de ta iled desc ription of the lized, along with the 8273
Tucson Amateu r Packet Ra- HDl C controller. An ex
dio (TA PR) Terminal Node terna l powe r supply and
Controller (TNC) will be pre- mode m a re required fo r
sented. I will do this in detail operation. (Contact VAOCG,
to a llow the experienced whose address appears at
home-brew artist to con- the end of this article, fo r
struct one, and I will make more lnformation.)
general comments regarding The second un it is a TNC
pac ket hardware. A look at designed by TAPR (pro
c urrent a nd pro jected pack- nounced " ta pper"), and it in
et activities will be included, c1udes 24K bytes of EPRO M,
a long with references to 6K bytes of RAM, a 6809
sources of further infer- mic roprocessor, and a West
mation. em Digital 1933 HDlC con--

As explained in Part 1, troller. It supports both sen
most packeteers utilize a al and parallel terminal I/O
TNC to connect their rad io and includes an on-board
and termina l or computer modem (with rad io inte rface
together. The TNC contai ns circuitry) as well as a n on
a microprocessor, memory, board regulated power sup
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ply. The primary emphasis
of this a rticle is on bu ilding a
TAPR TNC.

Short History of TAPR

The TAPR TNC came into
being after a group of six
ha ms got together in late
November, 1981 , following
a presentation on packet ra
d io by KD2S at the loca l
IEEE Compute r Society. Af
te r reviewing the October,
1981, QS T article on pac ke t
rad io. the group dec ided to
get further involved. Want
ing to do extensive experi
me nta tion with various pro
tocols and desiring that the
TNC be self-conta ined (with
on-board modem, radio in
terface , and powe r supply),
an info rmal club was
fo rmed and the name Tuc
son Amateur Packet Radio
adopted.

An initia l TNC design us
ing a 6502 microprocessor
was completed in Decem
ber of 1981, and by late
winter, a dozen PC boards
were fabricated . These were
ca lled alpha boards. and
the twe lve people who had
orde red them hurriedly as
se mbled the m. The software
and protocol grou ps mean
while got ve ry busy, but

work (the bane of an ama
te ur' s existence) got in the
way and things deve loped
rathe r slowly. The origina l
boards had 12K bytes of
EPROM, 4K bytes of RM1
and some very troublesome
IC sockets .

By May, 1982, a FORT H
compiler was resident on
the TNC and some fa irly
crude software to exercise
the hardware and ship pack
ets was wri tten . Th is system
was first shown publicly at
the ARRl Southwestern Di
vision Convention, June 4- 6.
By this time, TAPR was a
nonprofit R&D corporation
with over 100 members.
Shortly afte r the conve n
tion, stat ions WA7GXD and
KD2S established packet
communications over a 35-
mile path in Tucson using
the alpha TNC.

Investigation into the ra
dio response cha racterist ics
of the 2-mete r gea r ava il
abl e to TAPR that summe r
showed that the audio re
sponse on a system basis
(that is, looking at a signal
from a receiver's speaker
that was tra nsmitted by
another radio with a pure
signa l a t its microphone in
put) was terrible . If the mo
dem was to work at the ta r-



CURRENT PACKET ACTIVmES

Packet radio development Is currently expanding In many
directions:

On HF, transcont inental contacts have been made as well as
short-dlstance ones, on 10 meters. AMRAD Is sponSQ(ing the
design of a Packet Adapt ive Modem (PAM) especially for HF
use. It will work from 75 10 1200 baud using FSK techniques.
The idea is that stat ions will es tablish con tact at 75 baud and
then step up the rate unt il the bit-error rate (SER) becomes too
high (meaning too many retries). The unit s then will step down
in rate and continue until either (a) the error rate degrades,
meaning another step downward, or (b) the error rate be
comes too good, meaning another step upward.

Another set of experiments has been conducted by lN9JD us
ing a scheme of forward erro-corectton (FEC). This means
that redundant bits are sent for each character, slowing down
the data rete for a given baud rate but allowing the receiving
statloo to miss some bits and sti ll get error-free copy! This
sort of system no doubt will be further developed In the future.

On VHF, W31WI and others have exchanged packets using
OSCAR 8 ModeJ! This is a precursor for the AMICON network
to be established since the successful launch of Phase illS.
TAPR Is starting to design hlgh-speecl linking hardware for
lhe Terracon application.

One of the most original experiments now being Implemented
is a device called PACSAT. This is an AMSAT-sponsored
satelli te that wi ll fly In low Earth orbit (LEO) much as the pres.
ent OSCAR series. However, th is bird will have up to 4 mega
bytes of memory and will allow amateurs to send messages
to other amateurs anywhere else on Earth. PACSAT will store
the message unt il the rece iving amateur logs in, at which t ime
it will send the message to him. This store-and-forward sys
tem will allow roo-reef-nme communlcatioos on a global
scale. PACSAT Is slated to fl y in the 198516 time frame.

Back on the ground, several si tes have put up computer
bullet in boards on packet. The list Inc ludes San Francisco, S1.
louis, Tucson, Washington DC, and many other cities.

A major breakthrough In packet communicat ions occurred
during OCtober, 1982, when AMSAT sponsored a protocol
meeting in conjunction with their annual meeting In
Washingtoo DC. Locked in a room until an agreement was
reached, representatives from most active US packet groups
met and adopted a " level two" protocol. This means that near
ly every packet group will be running a common protocol,
enabling us to " ta lk" to each other now that Phase IIiB is up!
While seemingly perfectly obvious , such an accord wlll help
prevent a Tower of Babel, allowing experimentation with ac
cess and modulation techn iques tor this satelli te. Of course,
each group can run whatever protocol they like locally, but
most are now running the AX.25 protocol adopted at the
Washingtoo meeting.

As you can see, there Is no lack of things being done with
packet now, nor will there be In the foreseeable future. In fact,
It Is my opinion that the next year or so will see the beginning
of traffic handling and emergency-communica tlons-orlented
amateurs reaping the benefits of packet-radio techniques.

get ra te of 1200 baud, some
filte ring was going to be
needed.

At this time, KV7 B and
KV7D ste pped forward and
voluntee red to design such
a filter. After careful study
and com puter simulation
(meaning bui lding and test
ing it on paper as opposed
to actually doing it), a design
came forth which was quickly
breadboarded. O n the sec
ond pass, it worked! Several
radios were tested with the
new filter, a nd most worked
perfectly.

About the same time, the
software people requested
more memory space and
an improved microprocessor.
The 6809 was selected, a nd
memory space increased to
24K bytes of EPROM and 6K
bytes of RAM. And, again at
the same time, an experi
ment believed to be unique
in the anna ls of amateur ra
dio history was launc hed .

Beta Test

It was a fundamental be
lief amongst the original
TAPRites that unless packet
were made available to the
general amate ur commun i
ty as a tested and proven
mode of communications, it
would become at best a c u
riosity -like SSTV- rathe r
than a dominant mode
whose advantages could be
readily exploited -like VHF
FM. Thus, it was determined
to do an extensive, nation
wide test of the TNC design,
both es tablis hing it tec hni
ca lly and c reating a wide
spread organization with
packet experience and ex
pertise. We felt that in this
way thousands of amateurs
would get exposed to the
new mode, see demonstra
tions, etc., a nd the TNC
could be tested in a va riety
of cl imates and by people
with all sorts of back
grounds, many nontech
nical .

TAPR announced its in
tentions via its newsle tte r,
Packet Status Register, and
the AM RAD Newsletter
(published by Amateur Ra-

dio Resea rch and Develop
ment). By the cutoff date,
over 160 amateu rs agreed to
partic ipate in the test It was
made clear that a true test
was to be done eva luating
protocols, ha rdware, etc .,
that problems could be ex
pected, a nd that solutions
wou ld have to come from
the fie ld, not just the Tucson
"core."

In October of 1982, AM
SAT sponsored a conference
to decide pro tocol issues so
the forthcom ing Phase III B
satellite could be used for in
tergroup-linking experiments.
It was apparent that a stan
dardized pro toco l was need
ed, o r else different groups
would not be able to e x
change information. A sort
of Tower of Babel would re
su lt. with each group speak
ing its own la nguage. The
result of this conference
was the adoption of a proto
col called AX.25, sponsored
by AMRAD, with a few
c ha nges .

At TAPR, a software ef
fort was organized to get
this new protocol on the
beta boards, and the race
was on between the PASCAl
coders with AX.25 and the
FORTH coders with the
TAPR/DA (dy na mic address
ing) protocol. The AK25
team won the first round,
and the resu ltant TAPR/AM
SAT AX.25 protocol was
bumed into the TNC's
memory.

Afte r a fal se start in wh ic h
119 TNCs had to be scrapped
due to a manufac tu ring de
fect in the PC boa rd (see
" Black Thursday" in the
December, 1982, issue of
TAPR's Packet Status Regis
ter). the beta TNCs were d is
tributed. In a matter of a few
short weeks, beta sites were
on the air with packet be
ginning a rigorous test of
hardware, software, and
protocol . As this is being
written, the first resu lts of
the beta test a re flowing in,
and by the time you read
this, it is expected tha t the
bugs will largely be extermi
nated in the softwa re and

hardware design modifica
tions fo r enhanced opera
tion will ha ve been imple
mented.

The TNC

The information pre-
sented here for construc ting
a TNC is based on the la test
hardware modifications. Be

sure to contact TAPR for
a ny updates before you be
gin building your unit just to
be safe (please incl ude an
SASE), but you may be as
sured that the design pre
se nted he re has in fact been
pu t on the air by ove r 160
other hams and that it works
very wel l.
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chosen. 3.6864 MHz, e n
ables the various baud-rate
generators on the board to
operate exactly at the stan
dard baud rates in general
use. A freq uency divider fol-
lows the clock oscillator to
provide a 1 .6432-MHz signal
for the 6551 UA RT (see User
I/O, below) as well as a
115.6-kHz signa l needed by
the switched capacitor filter
in the modem, desc ribed
below.

A reset circu it is provided
using two sec tions of a hex
Schmitt trigger/inverter to
provide a time delay af te r
power-up. A switch is pro
vided to allow the operator
to manually reset the sys
tem as well .

The microprocessor is a
6809, selected for its arch ..
tecture. It is efficiently able
to run block-structured
code such as that generated

"

ting the modem frequen
c ies. and capability to select
the HOLC baud rate under
software control.

The Microcomputer
The TNC digital logic is

implemented via a program
mable m icrocom puter. This
allows changes to be made
in the logic (such as protocol
definition) without modify
ing the board and greatly
simplifies the device. To im
plement a TNC in discrete
logic (such as TTL or CMOS
ICs) would be an incredibly
complex task and probably
would render packet an un
usable mode.

The design of the micro
computer portion of the
TNC is very conventional.
A crysta l-eontrolled clock
osc illator is implemented
using two sections of a hex
inverte r, U1. The frequency
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itor filter is used to smooth
the radio system audio re
sponse to allow for a 1200
baud transfer ra te . This fi lte r
is crvsta l-con trolled. and its
parameters are set by a net
work of 1% resistors so that
it is economical (about $6
total) as well as reproduc
ible (there are no adjust
ments nor critica l capac..
tors).

"Byte-wide" memory is
used, so the user can option
a lly mix the ratio of RAM
and EPROM, and the ad
dress map for the micro
compute r is burned into a
TTL PROM, so it can be
changed by those who so
desi re.

Other unique features in
clude a 14-second "watch
dog" timer to prevent a mal
func tioning un it from tying
up a channel, on-board self
calibration routines for set-
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The TNC design is broken
into the a reas of microcom
puter te rminal 110 . rad io I/O
and modem. and power sup
ply. These will be discussed
in some de ta il. and it is rec
ommended that the builde r
thoroughly read this section
before construction com
mences. The TAPR TNC in
corporates some very new
technology, some of it be
lieved to be un ique in the
Amateu r Radio Service.

NOVRAM (a tradema rk
of Xicor) is a form of memo
ry (nonvolatile) that doesn't
forge t when power is re
moved yet is eas ily updated
by the operator. It is used to
store such information as
station calls ign. te rmina l I/O
characteristics (baud rate.
parity, and stop bit options.
etc.), radio chan nel informa
tion, and so forth .

A CMOS switched capac-

Fig. 1. System circuitry.
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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-l was
designed with the RTTY neophyte in mind. but its sophisticated circuitry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capability 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 optional
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1 .

•
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by PASCAL and FORTH
compilers. Some additional
ci rcuit ry is provided on the
control bus to provide com
patibility with the memory
and HOLe controller. This is
implemented using TTl for
clock buffering and generat
ing separate fRO and rWR
signa ls. (Note that a leading
! means negative true logic
in this discussion.)

The memory bank con
sists of six JED EC·standard
" Byte-wide" soc kets. Each
28-pin site can accommo
date RAM, ROM, EPROM,
or EEPROM. The beta con
f iguration calls for the low
order soc kets, U7-U9, each
to contain a 2K-byte static
RAM chip (such as the AMD
9128. Toshiba 2016 or TI
4016) for a total of 6K bytes.
The other three sockets con
ta in 2764 EPROMs at BK

bytes each for a total of 24K
bytes. This is more memory
than many of the current
crop of low-end " home"
computers!

For maximum flexibility
and to a llow using higher
density memories (such as
BK-byte stat ic RAMs, and
16K- or 32K-byte EPROMs ).
the address map is bumed
into a 32 x 8 bipolar PROM.
This address decoder allows
fo r any memory mix with a
resolution of 2K bytes. Thus,
a full 64K-byte address space
ca n be accommodated with
no changes other than bum
ing a new address decoder
PRO M (at a cost of about
$1.(X))-and buying more
memory, of course!

In order to allow the oper
ator to sto re h is stat ion call
sign on ly once (as opposed
to storing it every time he

tums the TNC on), as well as
to allow flexibi lity in saving
various se rial po rt parame
ters (baud rate, stop bits ,
parity) and radio timing
characteristics (key-up delay,
hang time, etc.I a form of
nonvolat ile memory (NOV
RAM) is incorporated into
the TNC. 256 bits of this
memory are provided. The
interface is through a paral
lei If0 port (U6), simplifying
the hardware design as well
as protect ing the NOVRAM
from any glitches that might
alter its contents in an unex
pected manner.

This memory requires no
batte rie s o r other power to
re ta in data for at least 10
years. It ca n be rewritten
10,(X)() times, or once a day
for nearly 30 years! (Usually,
it w ill be written to once or
twice during init ial setup,

then only whe n the operator
desire s a " perma ne nt" up
date, maybe once a month .)

The HOle c hip used is a
Western Digital 1933B-OO,
se lected for the fact that it
contains a digital phase
locked loop (DPl l ), used to
recover clock information
from the incoming NRZI
data stream, and because it
is the least expensive c hip
available which has th is
feature . Unfortunately, it
wasn 't designed just to hang
on a 6809 bus, so a little TTl
glue is needed to attach it.

Apa rt from the sepa rate
!RD and !WR lines, a lso
needed for the memory sys
tem, the three inte rrupt out
puts from the de vice a re
inve rted and buffered by
open-collector inverter sec
tions of U25. Note that the
data bus on this chip is in-
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Fig. 2. I/O and power crcunrv.
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ICOM Handhelds
The Yranseein". The 1t-2Afeatures
rull coveraleofthe 2meter him bind.
The IC·]A covers 220 to 224.99 Mhz,
and tile IC·4A. 440 to 449.995 Mhz.
Each comes With BP·3 .tchariable
battery. AC wall charler, flu antenna.
earphone, wr ist strap, and bell cli p.
Accessories are mterchangable. Slide
on, removab le battery pack allo ws
quick change and may be charge1i
...hile .emoved from transceiver.

2 meters: Relulll SALE
IC-2A .1511 .5 2m HTlbatt/ ...all car $ 239.SO 214"
IC·2AY .1511.5 2m HTlbltt/Clr/np 299.95 219"
220 MHz :
IC·3A .1511.5'11 220 HTlbatt/ ...all cgr. .. 269.95 234"
IC-3AT .15/1.5w 220 HTlbatt /cgrlnP 299.95 239"1
440 MHz :
IC·4A .l511.5w 440 HTlbatt/ wall cgr .. . 269.95 234"
IC-4AT .1511.5"11I 440 HTlbalt/cgrlnP 299.95 239"
H;md-held Acce5S01"if'J: llea;ullr
BC·25U Extrl 15-l'IOtJr aR eNrger $10.00
BC·JO 11I5-houf drop~n charger for Bp·21315 69.00
8p·2° 450 rna. 7.~ 1... ext. lime battery 39.50
8p·3 Extra std. 250ma 8.4v 1.5wbattery 29.50
8p·4 Alk alme battery case 12.50
8P·S" 450 rna, 10 Bv 2.3whi·powef battery 49.50
· 8C·30 rf'qu;red to chargf' 8p·2 & BP·5
fA·2 Extra 2m fle xible antenna 10.00
CA-2 Telescoprng "'·wne 2m antenna 10.00
CA-5 \· ave telescopmg 2m antenna 18.95
CP·1 Cigar~tte ~ ghtef receptaCle char lor Bp·3 9.50
OC·I DC operl bon module 17.50
H" ·9 Speaker/microphone 34.50
LC·2A leather case ithcut ITP cutout 34.95
LC·2AT Leather case with TTPculoul. 34.95
ML-I 2m 2.3/IOw HTamp. (Reg. $89).. SALE 79.95
ML·25 2m 20w HY amp. (Reg. $199'01 SALE 179.95
3A·nN 16·buttom np nent 2A/3A14A 39.50
CommSpec S5-32M 32·tone encode 29.95
IC·MI2 12ch Manne hand·tleId .. SPECIAL $269.95
Mise. accf'uories: Reculll
24-PP 24·pin accessory plug $ 4.00
BC·10A Memory back-up; 55117201730/740.. 8.50
BC·20 Needs & DC·DCcharger for portables 57.50
BU·1 Memory beck-up. 25AI290A/490A 38.50
EX·2 Relay box ... / marker: 720AI7301701.. 34.00
HM·3 De lu le mobi le mic, specify rad iO 17.SO
HM-5 NoIse canx mobile microphone. 4 pin 34.50
HM-7 Amphhed mobi le mcrcphone. 8 P1n 29.oo
HM ·8 reccb.tcne mic; 25SA126OA, 8 P1n 49_5O
HM·IO SCan mIC.; 255A126OA/290AI25A 39.5O
HM·11 SCan mic.; 490/ 25A/ 290A 39.SO
H"·I4 Scanning/TTP me: IC-25A/45A 49.50
S..-2 4·pln electret desk microphone; 5510 39.00
S"·5 8-pin electret desk mic.; 251 A/451A 39.00
Mobile mounl. specity radiO 19.50
GC-4 WoOd clock (Regular $99.95}....•..• SALE 94.95

, " --1• • -=:0 __

• • •-- _.. •• ..."• • •
I • -. •

)~ J • •, • • J~ •
R.70 100KHz·30MHI digital r~eeiver ... $749.00 629' 1

'till 10/30/83 . Purchase R·70 Ind receive eernueate
lor If•• GC-4 World Clod ($99" vllue) h om ICOM.

rX·257 fM unIL .. . . .. . .. . .. . .. . . .. . .. 38.00
IC·7072 rn eseeve interlace. 120A 112.SO
fl·U ssa fi lter (2nd IF) ....•. ... .. . .. 15900 144"
fl·6J 250 Hz CW nner (lst If) 48.SO
SP·3 External speaker. .... .... ........ 49.50
EX-299 (CK·70) 12Voplion. ... ... .... 995

VHF/UHF Mu lfi· mo de5: Ilelu la r SALE
IC-25IA 2m FM/SSS/CWXcvr/AC ps •.• $74900 54911

$50 Factorv Rebate until gone!
IC-551 0 BOw 6m Ken $699 00 599"

PS-20 20A swltctung ps/sp.r 22900 199'1
£X·I06 FM adaplOf .. . .. . .•. .. . .. . ... .. 125.00 112"

IC·45IA 430-440 SSB/fM/CW Xm/ps 899.00 769'1
IC-451A1Hilh 440·450 MHz Xcvr /llS 899.00 769'1

AG·I 15 db preamp.IC·45 1A/45A.. . 89.00 79t!
IC-27IA Zrn, 25wxcv• ..........•..•..... 699.00 629"
IC-471A 43(}.450 MHz, lOw xcvr 799.00 719'1

PS·25 Int pis for 271A/471A.. ...... TBA
HM-12 Hand microphone )9.SO
SM·6 Desk mICrophone.... .. . . .. . .. . .. 39.00

VHF/ UHf fM : R'cul" SALE
IC-25A 2m. 25w. up-dn·ttpmiC.lrn leds$35900 319"
IC-25H as above. but 45 watts 38900 349'1
IC-45A 440 FMXCVI. lOw, ITP mrc .••.. 399.00 35911

IC-22U lOw2m FMnon-digital xcvr•. .. $299.00 24911

EX-199 Remote frequency selector.. 35.00
VHf/UHf Mulli-mode mobifes: Recull r SALE
IC-290H 25w 2m SSB/FM Xcvr, np mil: 54900 489"
IC·56O lOw 6m SSB/ FMlCWKev. .. .. . . 489.00 439"
lC·490A lOw 4JO.440 SSB/fMlCW 10m 64900 579"
VHf/ UHf PorUblf'5: Recullr SALE
IC·2025 2m port. SSB xcsr. 3w PEP $279 00 249'1
IC·505 3/ IOw 6m port SSB/CW Kevr 449.00 39901

8P·10 In ternal mcee battery pac k 79.~

8C·15 ACcharger 12.50
EX·248 fM UOlt... ...................... 49.SO
LC·IO teatner case 3495

IC· 3PS Po er supply 95.00 89'1
IC-20L 2mamp. 10... PEP or FM 98.00 89'1
IC-JOL 432 amp, lOw PEP/fM 105.00 94"
1.2 CHz R'IUII. SALE
IC-120 Iw 1.2 GHz FM lcvr $499 00 U 9'1
IIP·1210 lOw 1.2 GHz repeater 999.00 89911

Cabinet tor RP·1210 or RP·3010 24900

PS·740 Internal power supply $159.00 149"
EX·241 Marker umt ... .. . .. ...... . .. . . . 20.00
EX-242 fM unIL ..... .. . .. ...... . .. . .. 39.00
EX·243 Electronic keyer uni t SO.OO
fl·45 500 Hz CWfi lter (lst If) 59.50
fl·54 270 Hz CWfiller (lst If) 47.50
fl·S2IA 500 Hz CW filter (2nd If) . . . 96.SO 89"
fl·S3/A 250 Hz CW fllte' (2l1d If) . .. 96.50 89'1
Fl·«/A SSBlifter (2nd If) 159.00 144"
MB-12 Mo blle mount 19.5O
HM-IO Moblle scan m1Cropholle... . .. 39.SO

IC·730 a.band 200w PEP Xcvr .../ 1llIC ... $829.00 599"
fl-30 SS8 liller [passband tuning}.. . 59.50
fl-44 SSB litler (2nd If) 159.00 144"
fl-45 500 HI CWfilter 59.50
EX-195 Marker unil.. .. . .. . .. . .. . .. . .. . 39.00
EX-202 LOA mtertace. 730I2KUAH·I 27.SO
EX-203 ISO Hz CW IUdlO nner 3900
EX·205 Trlnsverte' s...llchlOl umt 2900
HM-I0 Moblle scan mic.ophone.... . . 39.SO
M8·5 Mobile mount. .. . .. . .. . .. . .. . .. . . 19.5O

IC-720A 9-band XCvrl.l ·30 MHz Revr $1349.00 899"
fl·32 500 Hz CW filter 59.50
Fl·34 52 KHz AM titler 49.50
M8-5 Mobile mount.. .. .. ... ... ... . .. . . 19.50
IC·7072 trmscene interface, R· 70 .. 112.SO

IC·74S Hand Kevr / .I ·30 MHz Rcv. $ 999.00 899"
IC·751 9·band levr/.l ·3D MHz Rm$ 1399.oo 1229

PS·35 Internal power supply 160.00 IU"
PS·15 Ed ernal lOA power supply 149.00 134"
fl·52A 500 Hz CW filter 95.SO 89"
fl·53A 250 Hz CWmter 96.50 89"
fl-3J AMfilter 31.50
HM·12 Hand microphone ... ... ... ... . . 39.50
SM·6 Desk microphone 39.00
Eaternat Irequenq controller. . . .. . .. . . TBA
Hilh stabllity reference crystaL..... .. TBA

,",CCf'HOr;",,: nO/7J0j7-«J/751 Recullf SALE
P5- 15 Ext~rna l 20A po er supply $149.00 134"

EX·144 Adaptor;Cf.l /P$- 15 6.SO
Cf·l Coolmglan tor PS·15 45.00

PS·20 20A switching ps w/ speejer 229.00 199"
CC· l AdaptOf; Hf radiO to PS·20 10.00
Cf·1 Cooling fan lor PS·20... 45.00

SM·6 8·pin electret des. mic 39.00
SP·3 Externll speaker. ... .. . .. .. . . .. . .. . . 49.SO
Spea.er/phone patch !sPeCify fJ<ho} 139.00 129"
AT·lOO IllOw a.band automabc Int tuner 349.00 314"
AY-5OQ 500w 9-band automabc ant lune. 449.00 399"
AH·1 5·band mobile ant w/luner 289.00 259"
IC·2KL 16Q. ISm/WARC solid state Imear 1795.00 1299
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verted. so all data read from
the chip must be comple
mented by the microproces
sor befo re it is used, and
likewise a ll data w ritte n to
the HOl C controller must
be complemented prior to
writing.

The reset signal for the
HDlC c hip is provided by
U6, which a lso provides the
32 x baud-rate clock from
one of its 16-b it program
mable timers . The other 16
bit timer conta ined within
the 6522 is used for main
tain ing seve ral so ftwa re
clocks. These control suc h
things as the CW 10 interva l.
CW-eharacter dot t imes,
and so forth .

Terminal 110

The operator inte rface
consists of both a serial R5-

232C port and a TTL-level
dual 8-bit para llel port.

The most com monly used
inte rface is the seria l port. It
supports the R5-232C volt
age, current, im pedance,
and pinout specification.
and the port looks like data
communications equipment
(OCE). This simply means
that a standard te rmina l wil l
attac h to the port and work!
If you c hoose to use a per
sonal computer. it must
look like data terminal
equipment (OTE)-a ter
minal e mulator. If your
com puter looks like DCE. a
null-MODEM cable may be
used.

The serial port is driven
by a type 6551 UART (un..
versal asynchronous re
ceiver-transmitter), wh ich is
a 6809-fa mily I/O device. It

contains an internal, soft
ware-controlled baud-rate
generator a nd ca n operate
at all standard baud rates
from 50 to 19,200 baud. Fur
ther, it supports S- to 8-bit
data wid ths, odd/even/mark!
space/no parity options, and
1. 1Vz, o r 2 stop bits .

The TTl leve ls from the
6551 are buffe red and in
verted by a 1488 d river (out
put) a nd a 1489 buffer (in
put). The output lines are
loaded with 330-pF capaci
tors to e nsure that the max ..
mum slew rate of the R5
232C spec is not exceeded,
while the 1488 d river is
isolated from the power sup-
ply by a pair of diodes (03
and 04) to protect the TNC
from fa ults that may occur
o n the R5-232 interface. The
connector o n the PC board

is designed to interface with
a standard IDC connector
and cable, the o the r e nd of
which may contain a 0B-25
c rimp-on connector. The
0B-25 will then have the
correct p inout to attach to a
terminal (OTE).

The parallel port use s no
standard pinout. as no real
sta nda rd exists fo r a bi
directional port of thi s type.
It is included for complete
ness. An o ptional accessory
for this port that turns the
TNC into a n EPROM pro
grammer (for sof tware boot
st ra pping) is available from
TAPR.

Radio I/O and Modem
The TNC provides an au

d io signal for the micro
phone input of the radio
t ransmitte r, a "co ntact clo-
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ANTENNAS
& Accessories

DB-+ Enterprises
2 el. Quad 275.00

HF6V 125.00
6BTV . . . . . . . . . . . . . .. 139.00
TH70XS 369.00

7·10 krt • • .••••••••• . . 79.95
A3 Call
HD73 99.00
HAM · 4 199.00
B&W AV25 80-tO vert. . 85.00

Big LCD Clock
GMT n.ocer IWIn d isplay. blatk
trame With la rge. easy-to-read

display (.6- high) Baneroes included
$211,95 -+ Sf.50 sh,pplOg

YAESU
FT980 Call
FT757 Discount
FT208AA 269.00
FT77 499.00
Accessories In Steck - Call
MADISONOTE - Contrary to
some dealers policies. we will
not process your charge card
order before your equipment
is shipped.

DON·S CORNER: f a ll i s contestlO9
season, What a great time 10pitk
up a few ne w coun tries. No, you
don'l need the power 01Niagara
Just patience. lutk. and L1STENI A
good antenna is a better add,llon
tha n an amp. Irs true. thai anCien.
phrase. " you ca n't w ork 'em II you
ca n', hear 'ern.- One ham herewas
fhppmg around the d ia l and heard
a CO on SSB. After a 20 min. 0 50 .
the other guy asked It our boy
wanted a OSL. No. rea lly was lhe
reply, Seems he didn't collect
ceres. The OX cor-teet had 10plead
w<th our ham 10 lake one, so he
said go ahead and send it a long I'
he rea lly wanted to Tw o weeks
later a SW AN ISLANOQSlarnved
I<B5PE. our hero. called and asked
me If that wa s anythlOg special.
You never know. . .

HAM TAGS
512.95 -+ $1.50 ahipping

73. Don.

YAESU

~
•••V

SSTV-ROBOT
800 (limi ted) , 447.00
1200C 1139.00
450C/ 800C . . , 789.00 ea .
400C Kit. 469.00
600C Kit 155.00

KENWOOD
TS430S _ Call
TSl30SE 549.95
TS530S Call
TM201A . . . . . . . . .. Discount
TA7950 . . . . . . . . . . .. Bargain
TA2500 Call
TW4000A The best is here.
Accesscrtes • In stock now.
MADISONOTE • we'u give
you a free license upgrade
book with your rig purchase.

_1 AEA CP1 . Kantronics. lnter
lace. VIC 20 Hamsott and
compuler with cables to lit
your VIC 20 radio . . 325.00

_2 Aecve package with HAM
TEXT . . . . . . . . . . .. 375.00

_3 MFJ 1224. xenucntce
Hamsoft. VIC 20 and the
cables for your radio,
. . . . . . . . . . . . . . . .. 225.00

AEA AMTQA 1 -+ CW
receive installed 579.00

IRL FSK 500 269.00
FSK l000/1020A AFSK 575.00

COMPUTERS + RADIO
= RTTY/MORSE

ALPHA DELTA
MACC MASTER CONTROL CONSOLE
Our Model M ACC Masler AC Contro l ceescre has jusl been given lull Ul
approvall Th iS is 1'101 an easy "award" to obtam-cu took 10 months 01
leslln g. destrutllOg, smoking. burning, trushing and in genera l not being
race to the lillie unit. It was approved b01 1'1 lor 115 protacncn t apabi lity and
as an AC power stnp. If Stne only desklop surge protected ccoecre to be
granted l ull Ul IISling For the rec ord. IrS Ul calegory 449E. file IIIE60255.

Madison has it for $72.00

FT-726R FULL OUPLEX VHF/UHF BASE STAnON
Hot on !I'le heels 01 thtt tauncn 01 cscer X. lhe ennre Yaesu orqamzaeon
proudly in troduces Il'1e f T-726R. the hrsl l ull duple~ (Simultaneous
transmi t and receive} mullimode. multlband VHF fUHf transreceiver ever
ecruevec in Ihe Amateur industr y. A trlband umt equipped for USB, lSa
CWoand fM. the fT- 726 A tomes latlory equipped for 2 meters. Opllonal
units are eommg soon to prOVIde operation on the Hf sate llite downlink
(10. 12. and 15 melers). 6 meters. 70cm l ow (430·440 MHz). and 10cm
High (440_450 MHz). A lotal of three modules may be ,"stalledatanyg,ven
time. and mere is no restricbon on which 01 the above lines may be
IOstal led
CaU For Quote Usl $799.00

SIGNAL ONE
Ml lspec 1030 ... . ....••..• $4995.00

AEA MM2 140.00
CI<2 129.00
I<T2/KT3 99.00 . a.

HAL 5T61< 229.00
TOKYO HYPOWER
HC200 Tuner • ... ...•••••••.. . 89.00
HC2000 Tuner .••••••••••••• 289.00
HL10160V Amp 289.00
HL30160V Amp ••••••••••••• 249.00

KOK 2030 2MfM 259.00
SANTEC 5T1 44,uP 279.00
5T440,uP , . , 299.00
5T7T ..... • .••..••.... ... . . . 230.00

M AXON 411S
TX FM Headset Vox , . 39.95
Every c lub should have I pai r'

SHERWOOO/WELZ . ...•. l eN ott litl
ROCKWELL KWM380 3995.00
COAX SEAL 2.00
BENCHER ST2
Ch rome sIOgle lever • • • • • • • . • . . 45.00

BIRO 43 & elements Siock
JERSEY SPECIALTY RG213 .. 29C /fI .

RGex , •• , • .••.. . .... . 14c .fI.
450 ohm open wire ••..••..•• 20C /fI.

AM PHEN OL Pl259 Sllverpla te • ... 1.2 5
VAN GORDON Ooglxlne msulalor SOC
WORLD RADIO TV handbook ••• 11.50
VIBROPLEX l eN ofl list
BELDEN CABLE
9258 RGex 19C' /1l
8214 AG8 foam 39C /ft.
8237 AG8 36c / ft.
8235300 Ohm kW twmread • . 20c/ft .
8000 14 Ga stranded ant. " ,. 10C/fl.
8267 AG213 46c /II.
8448 rotorcable 21c /fl.
9405 l'1eavy rotor cable 45C / fl .

SURPLUS
TCG 25.4./1000 PIV epoxy d iode lie
Sprague 500 pf/30kv
doork l'lob capac ll orS 16.oo

l OOOpf/ 5OOV fee:nl'1 ru •..•...• . 1.95
COE ,OO l / 20kV 1.9 5
6 '"x9"' copper board , •. . . . . . . 2.00
Resistors 1/ 4.1 /2, 1. 2 Walt , 10C ea.
Caps to lmFO, l00V . . , ,." ,. 25C ea.

USED · Subject to prior sale
COlLJNS 15A4 . , , .••••••••.•. 295.00

755 1 200.00
3251 /AC 350.00

DRAKE TA4C /AC4 , .. 395.00
RV4C ..••••••••• ........•.. 100,00

HENRY 31<A 1295,00
KENWOOD TS520S (gem) . . " . 395.00
RF POWER LABS
Alooo, CSOOX demos 995.00

COLLINS I<W5 1175A4 parts Can
7551/3251 paris C. ll
MADISONOTE - We will talk trades on
ne w eqUipment and our uSed equipmenl
IS batked by OI.lr reputat IOn, Oon't tress
ta te lo try us. Weanswerour own phones
and . ill deal . ,th our c uslomers one on
one . tl'1-e only way we do busmeas

Call on Tentec Trades.

1508 McKINNEY
HOUSTON, TEXAS 77010

' CALL FOR QUOTES
713-658-0268

We stock what we advertise, and much more.
TOLL FREE-ORDERS ONLY

1-800-231-3057



FOR FURTHER INFORMATION

To l ind out more about packet radio, TNC boards, manuals ,
and parts kits, you may con tact Tucson Amateur Packet
Radio at PO Box 22888, Tucson AZ. 85734.

There may be a TAPR beta si te in your area. II so, talk ing on
one 01 the local repeaters may lead you to someone with a
packet station on the air. Numerous local groups are spring·
ing up, and many FMlrepeater groups are beginning to mccr
porate packet operat ions Into their systems.

SUbscribing to 73 will provide you with other articles on
packet radio, and other amateur magazines will also be carry
Ing more and more information on thi s new mode.

Addit ionally, the following organizat ions have regular
newsletters with packet information: TAPR, AMRAO, PO
Drawer 6148, Mclean VA 22100, and SLAPR, 1309 Gloucester
Dr., Edwardsvi lle IL 62025. Please include an SASE when
writing to any of the above groups for infOrmation.

Packet promises to revolutionize amateur communications
In the 80s much as did sse in the 50s and FM in the 70s.

sure" to provide PTT actua
tion, and accepts audio
signa ls from the speaker!
headphone jack fo r recep
t ion.

The PTT actuation is ac
complished via a VFE T tran
sistor, protected by a zener
diode. When the TNC com
mands a tran smit condition,
the lMISCOT pin of the
HOlC controller goes to
wards ground, activating the
555 timer. The output of the
555 biases the VFET on, pro
viding an "on" resistance on
the order of a few Ohms.
This impedance is low
enough to key every radio
tested to date. When the
transmission is completed,
the !MISCOT line goes high,
turn ing off the 555 and
hence the VFET. Any volt
age spike genera ted by the
radio is suppressed by the
zener, thu s protecting the
VFET and the TNC.

In the event that a glitch
of some sort occurs (brown
out?) during the absence of
the station operator, the 555
timer acts to protect the
channel independent of the
microcomputer. The com
ponent va lues shown pro
vide an approxi mately 14
second-duration maxim um
kevdown time. This time
may be increased and will
need to be if the user plans
to send long files at lower
baud ra tes (such as m ight be
required on HF frequencies).

The modulator is a phase
coherent FSK circuit using
the popular XR2206 chip.
This results in a low-distor
tion sine-wave output a long
with a simple, eas ily ad
justed circuit. The output is
buffered via an op-a rn p sec
tion before being passed to
the radio I/O connector,

The output amplitude
leve l is adjustable from a
few mill ivolts to a few volts
peak-to-peak and is typical
ly set for 75 mV p-p. A nuH
adjustment is provided and
the tone keyed on and off
for CW 10 purposes. A
square-wave output is also
provided for connection to
the 6522 PB6 input. This
enables the software to con-
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figure a frequency coun ter
for calibrating the modem
to within a very few Hertz of
the target frequencies,

The tone pair most com
mon ly used is 1200 Hz and
2200 Hz for compatibility
with amateurs using surplus
Bell 202-style moderns.

The receive side is some
what more involved. The de
sired bandpass characteris-
tic for using the Bell 202
tones is not met very well by
unmodif ied amateur or com
mercial FM commun ica
tions equipment. Wh ile a
demodulator can be made
to work by limiting and care
fu l adjustment, it has been
shown that the XR2211 PlL
demodulator used in the
TAPR TNC yields a perfor
mance improvement on the
order of 3 dB when pre
ceded by the switched ca
pacitor filte r shown in the
schematic diagram.

The incoming signal is
buffered by an op-amp sec
tion and then passed to a
limiter/indicator using a pair
of LEOs. The LEOs provide
operator feedback for set
ting the volume of the re
ceiver. The best adjustment
is when the LEOs are just ex
tinguished with an incoming
signal .

A resistive divider then
couples the signal to the
MF1 0 switched capacitor fil
te r. A second-order high
pass filter followed by a

second-order low-pass filter
then corrects the radio
system bandpass charac ter
istic . The fil tered signa l is
then passed to the XR2211
PLL demodulator, where
data carrier detection and
data recove ry a re accom
plished.

The MF10 filte r has the
advantage of not requiring
any critical capacitors (nor
any caps, apart from bypass
ing), re lying instead on 1%
resistors (cheap) and a c rys-
tal-controlled clock signa l
(a lready needed for the mi
croprocessor). The result is
an easily replicated filte r
characteristic with no ad
justments!

The XR2211 circuit IS very
standard and re liable . The
only changes made in the
circuit recommended by the
manufacturer are in the a rea
of the da ta carrie r detect
filte r capacitor. It was in
creased in size to help
eliminate cha tte r and pro
vide greater resistance to
fal se indications due to
norse.

Connections are provided
to the demodulator to a llow
calibration by the same on
board frequency counter
that is used to set up the
XR2206 modulator. The re
sult is an easily calibrated
circuit that requires no
spec ial equipment.

If you desire, provision
has been made for con nect-

ing an external modern for
further experimentation and
development.

Power Supply

The TNC power supply
uses full-wave rectifiers and
series-pass regulators for
stiff, low-impedance power
sources. The design is very
conventiona l and uses the
78/79XX series regulators for
their excellent regulation,
the rmal overload protec
tion, low cost, and wide
ava il ability. +12 V is sup
plied to the modem and
R5-232 circuitry, while - 12
V is used only for the R5-232
interlace and - 5 V is used
only fo r the switched capac
itor filter in the modern sec
tion. + 5 V is handled by the
more substantial l M309K,
which may be mounted on
or off board and supplies
eve ry subsystem on the
TNC. Extens ive bypassing is
used (don't cheat and leave
any outl), and no problems
have been noted with cross
talk on the + 5-volt bus.

Construction

With the foregoing as
background, you are now
ready to tackle the actual
const ruc tion of the TNC.
Please be warned, however,
that the TAPR TNC is a com
plex piece of equipment,
and construction by the
fa int-hearted or inexpert
enced is not advised.

While a wire-wrap job
should yield a perfectly suit
able unit, construction will
be much easier if you e lect
to use a PC board. TAPR has
blank boa rds available for a
nominal price, and I suggest
you write TAPR at the ad
dress given elsewhere in this
a rticle for details on price
and availability. TAPR also
has parts kits avail able, and
you may want to take ad
avantage of this service as
well .

If you decide to obtain
the parts yourself, consult
the parts list for a detai led
breakdown of the necessary
items. It is O K to substitute
many of the items (suc h as
IC bypass capacitors) but be



I:I,ASTRON
IItt:, CORPORATION

2852 Walnut A.... Unit E
Tustin. CA 92680
(714) 832·7770

COllOdion Distributor
Eostcom tndustries.ltd .
4511 (henwood Dr.
Oowns.,iew. Ontario, Canoda M3J 2V6
(416) 638-7995

PERFORMANCE SPECIACATlONS
• INPUT VOLTAGe: 105 - 125 VfJi;
• OUTPUT VOLTAGE: 13.8 VDC ~ 0.05 vohs

{intemaly Adjustable: 11 ·15 VOCI
• RIPPlE: less than 5mv peak 10 peak (fulload

& low line)

INSI DE VIEW - RS-l2A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH aUAUTY • RUGGED. REUABLE •

RS and VS SERIES
SPECIAL FEATURES
• SaLJD STATE ElECTfllN!CAllY AroULATEO
• FOlD-BACK CURRENT LIMITING f'nAeds Power Supply

Irtm ext:eSsi'M CUI'llll'll & contr1lJous shorted output.
• CROWBAR OVERVOLTAGE PROTECTION on aI Models

8llcept RS-4A.
• MAINTAIN REGULATION& lOW RiPPlEal low liM

Input VoIlag8.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWERCORD
• ONE YEAR WARRANTY . MACE INU.S.A.

MODEL RS-50A MODEL RS·50M MODEL VS·50M

RM·ASeries 1, .. l S \.i UCI MOUNT POWll SU'PliES

("'''-"- la' Sh, elN) sa.ippi",

M"" hty (AMPS) lAMPS) HIWID WI. ( Ibs.)

RM-3SA 25 35 5'1. " 19 ,,,12% as
RM-SOA 37 50 5'/.0 x 19 x 12'11 50

MODEL IM·35A

RS-A SERIES Continuoul ICS· Sill liN) Shipping
MODEL Duty (AmPI) (Ampl) HIWX D WI (Ibl )

RS -4A 3 • 3V.x6 V,x9 5
RS- 7A 5 7 3V..6V,x9 ,
R5-7B s 7 4x7 \.7 xlOh JO
RS·10A 7.5 JO 4 x 7V, .10V. 11
RS ·12A ,

" 4'11.8 x 9 ' 3
RS·20A '6 20 5x9xlOV, 16
RS-35A 25 35 5x1h 11 27

MODEL RS-7A RS-50A 7 50 6x13V.x11 "RS·M SERIES
• Swrtchable V'OIt and Amp meter

C4nUnuoul ICS· Sill (IN) ShippIng
MODEL Duty (Ampl) (Amps) Hx W J 0 WI (lbS)

RS-12M ,
" 4V, x 8 x 9 13

RS-20M 16 20 5.9xl0 1h 16
RS -35M 25 35 s x u xu 27
RS-50M 37 50 6x13 '1.x11 "MODEL RS-35M

VS-M SERIES • secerate Volt anc! Amp aerers
• Output Voltage adlustable from 2-15 vets
• Current limit adjustable from 1.5 amps to Full load

CtlnUnuoul Duty ItS·
(Amps) (Ampl) Sin fiN) ShIppIng

MODEL C 13.1'IIlCO 10v0c05VDC @13.BV H. W. D WI (Ibs)
VS-20M 16 , • 20 5x9x 10V, 20
VS-35M 25 15 7 35 5x11x1 1 ,.

MODEL VS-20M VS-50M 37 22 10 50 6x1 3V.xll "
RS·S SERIES • Buin in speaker

Continous ICS' Slzl (IN) Shipping
MODEL Duty (Ampl) Amps H. W. 0 Wl l tbsl

RS·7S 5 7 4x 7%xlO% 10
RS·l OS 7.5 10 4 x7%x 10% "RS-1 Ol(for LTR I 7.5 JO 4 ,, 9 )< 13 13
RS·12S ,

" 4%x 8 x 9 13
RS·20S 16 20 5x9x10% 16

MODEL RS·12S

~-
•...-



Electrolytic, radial-lead (higher voltages may be substituted)
C17, C18 1.0 l'FI16 volt (0.1" lead spacing)
C19, 24, 41 10 ",F116 vol t (O.l " lead spacing)
C2, B 100 ",F116 volt (O.lS" lead spacing)
C21, C22 470 ",FI2S vall (0.2" lead spacing)
C2S 2200 j..lF116 volt (0.3" lead spacing)

3O.1k Ohm
61.9k Ohm
76.8k Ohm

(Bourns PIN)
(Bourns PIN)
(Bourns PIN)
(Bourns PIN)

l Oopin connector
2O-pin connector
26-pin connector

16-pin DIP header
4-pole DIP switch
3.6864·MHz crystal
Shunt (molex* )
ez-snuere pin strip (molex)
03-square pin st rip (molex)
oa-square pin st rip (mclex)
05-square pin st rip (molex)
t c -squere pin strip (molex)
13-square pin strip (molex)
V MOSFET

10k Ohm
20k Ohm
SOk Ohm
l OOk Ohm

20 pF
330 pF
0.1 l'F
0.OO22 1'F
0.022 l'F or 0.027 l'F COG
0.01 j.lF
0.0471'F or O.05l'F
O.l S l'F

Descrlptton

dual-row, 0.100" centers, nonpolarized,

SR5Q3D
l N4001
1N4148

CTS204
NDK
15-38-1024
22-03-2021
22-03-203 1
22-03-204 1
22-03-2051
22-03-2101
22.()3-213 1

VN10KM

3299W-l0k
3299W·2Ok
32991N·SOk
3299W·l00k

Part Numbet'

Dthe<
U30
Sl-$4
Xl

Red LED (NEG)
Si licon diode, 100 PIV
Silicon diode, switching
33-'1011 zener diode, 10% , 400 mW
or 1 Walt

Sockets, DIP, slde·wipe contacts, for .062" PC board

8 pin
14 pin
16 pin
18 pin
20 pin
28 pin
40 pin

J3, 4
J2
Jl
0'

Miscellaneous0_.
01,2,5,6,7
03,4, 9-16
DB
017

IDC connector,
w/straln..-ellel
J3, J4
J2
J,

Capacitors

Disc ceramic, 16 volt or greater, 0.25" center-to-center lead
spacing
C,
03-5
C26-40, C20, 6, 12, 13, 23
Cll
C9, 15
C7
C14,1 6
Cl0

R14, R28,U30

U30
U30

Trimpots
R16, R27

R29
R25
R33

Parts Ust

P.rt

10 Ohm
200 Ohm
330 Ohm
680 Ohm
1.0k Ohm
1.5k Ohm
3.3k Ohm
4.7k Ohm
6.& Ohm
10k Ohm
33k Ohm
lOOk Ohm
470k Ohm
51 Ok Ohm
6.8k Ohm

Description

Quad 2-input NAND gate,
DIP, plastic
Hex lnv., DC, DIP, plastic
Hex Schmitt t r igger, DIP,
plastic
Dual 4·bit counter, DIP,
plast ic
32 by 8 PROM, pro
grammed , plast ic
Quad 2-input exclusive OR
gate, DIP, plastic

1%,1I8·Watt precision (must be stable)

U30 10.0k Ohm
R26, U30 16.2k Ohm
R15 182k Ohm

R22
R30
AS, 6, 31
R38
ars
Rl, A2
R21
R3, 4, 7, 11, 18, 24
R35
R8,9,32,37
R20
Rl 0, 13,34,23
R17
R1 2
R38, 39,40

031 74lS86

-NMOS
U17 WD 1933B·XX HDLC controller, plastic

U7, 8, 9 201614016 2K by 8 static RAM ,
451).nSec, plastic

U27 XD2210 64 by 4 NOVRAM (Xicor)
Ul0, 11, 12 2764 8K by 8 EPROM, 45().nSec

U13 6520J6821 PIA, 1 MHz, plastic
l>; 6522 VIA, 1 MHz (Synertekl

RockwelllCommodorej

U', 6551 ACIA, 1 MHz, plastic (Syn-

ertekIRockwellj

U5 MC68Q9P a·bit uP wlc lock, plast ic

-LINEAR
U28 MF10CN Dual tilter (Nati onal Semi),

plastic

U2' LM309K TQ-3, + 5-volt regulator

U26 NE555V Timer , 8-pin m ini·DIP,
plast ic

U15 MCl488P R5-232 driver, plastic
U18 MCl489AP RS·232 receiver, plastic

U21 XR22031ULN2003 7 Darlington driver, plastic

U" XR2206CP FSK Mod, plast ic

U' 8 XR22 11CP FSK Demod, plastic
U20 CA3240E Dual hl-lmpedence op amp,

8-pln mini-DIP
U22 MC7812CT r0-22O, + tz.vcn regulator

U33 MC7912CT T0-22O, - tz.vcn reg ulator

U29 MC79lO5 T0-92, - 5-volt regulator

Resistors

5%, 1f4-Watt carbon film Of composition

U25 7406
Ul 74LS14

U2 74LS393

U4 825123

Part Part Numbet'

Integrated Circuits-TTL
U3 74lSOO
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BECKMAN INSTRUMENT SALE!!!!!

TECH SERIES:
#300 $99.00 #310 $122.50 #320 $158.00
#330 $189.00 #350 $195.00 #360 $230.00

THIS MONTH'S SPECIALS

*** LIMITED SUPPLIES ***
MUFFIN FANS (2 SIZES)

NEW$14.95 USED $7.95

WE ALSO CARRY A WIDE SUPPLY
OF NEW & USED TEST EQUIP. COM·
PUTERS, MODEMS, I.C.S. COM·
PONENTS, TERMINALS, ETC.

#110. . . .$159.95

2704 E. 22nd SI.
Tucson, Arizona 85713

(602) 881-8964

looked. If a ll appears OK,
you are ready for the smoke
test!

Pl ace DIP switc h 1 in the
closed position . Set your te r
minal at 300 baud, no pa rity,
8 data bits (same as 7 bits
and space parity). Connect
the te rmina l to the TNC and
hit the return key (some ter
mina ls "stick" and the re
turn key loosens them up).
Apply power to the TNC.
You should see the signon
message appear. If you
don' t, o r if you smell some
thing like a burning TNC,
remove powe r in a hurry!

Assuming all is working
properly, you ma y now go
through the calibra tion pro
cedures as outlined in the
TNC manual. If all is not
well , consult the trouble
shooting hints section of the
manua l for hel p.

You a re now read y to join
the ever-inc reasing ranks of
amateu r operators pioneer
ing th is new mode. Good
luck!.
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CURREnT
ELECTROniCS

HD SERIES:
#100....$139.00

--q.... 0 -eJ E'J

~~

(you didn't use socke ts . ?).
Connect the transformer to
the TNC and apply powe r.
Using a voltmeter, ve rify
that + 12, +5, Cnd. - 5,
and -12 volts a re a ll where
they belong and within tol
e rance. Be sure they are right
before proceeding with the
next ste p.

Remove power from the
TNC. Now ground yourself,
the TNC, and the ICs. Cere
fufly instal l the ICs in the
sockets. If you mess up, use
proper tools to remove the
chip, and try again. Don't
use a tool for removing the
HOlC controller that doesn't
al low for the hum p in the
midd le of this chip or you
will wind up with a pair of
half-HOlC chips, neithe r of
which will work .

A final inspection is in
order now. It is advisable to
have someone else inspec t
your work. Often someone
not d ose to the pro ject
can spot something that you
may consistently have over-

For a Catalog
Please Send $1.00
(Refunded on First order).

nO'W than track down the
cold or unsoldered pin later.

Next come the resistors.
Be sure to double-check all
va lues before soldering any
of them in place . f o llow
these with the capacitors,
paying special attention to
polarity on the electrolvtics.

Then solder in place the
diodes. rectifiers, and volt
age regulators. Don't m ix up
the 7812 and 7912 regula
to rs - they can look the
same at 2:00 am!

fi nally, the crystal and
connectors get installed. Be
especially careful that you
don't cause any solder
bridges across the connec
tor pins, as this can be disas
trous!

Inspect the boa rd for cold
or otherwise poorly made
connections. Be sure no
lead clippings have lodged
under the IC sockets and
tha t no bridges occur be
tween connections or foils.

It the boa rd passes the
visua l inspection, set it
aside. Wire up your power
supply transformer and ra
dio interface cable, using
connectors to match your
radio. {You probably will
fi nd the appropriate connec
tion in formation in the Ra
d io Inte rface Append ix in
the TNC manual ; otherwise
you will have to figure it
out} Incidentally, if your
radio isn't mentioned in the
interface section, please
send a note to TAPR with
the pertinent informa tion
(afte r you get it on the air
and verify it, please!) for in
cl usion in futu re manual re
leases.

Now wire up you r ter
minal/computer interface. If
you a re using an R5-232 ter
mina l, you will find th at an
insulation d isplacement con
nector (JOC) a t the TNC and
termina l ends will work just
fine, matching pin 1 of the
TNC to pin 1 of the terminal
connector.

Firing It Up

The first step in testing
the unit is to power it up
with no ICs in their sockets

certain to use temperature
stable components in the
modern a rea and for the
switched capacitor filter.
Saving a few nickels here
can lead to grief la ter on!

The software is avail able
on a set of EPROMs. Source
listings may be avai lable,
but they are bulky. furthe r
more, unless you have a
native-code PASCAL com
piler for the 6809, the source
code probably won't do you
much good.

The TNC man ual , avai l
able from TAPR, contains
many details on operation,
command structure, etc.,
that are simply too lengthy
to print here, so obtain ing
th is item is an absolute
must.

Once you have a ll the
parts, sort them out and
organize them so you won't
be fi shing around for a par
ticular resistor at mid
night. . anyth ing you do to
relieve tensions an d frust ra
tions as the building phase
progresses usua lly pays off
in reduced troubleshooting
time after power-up.

The first construction step
is to inspec t carefully the PC
boa rd fo r shafts or opens .
Use a magnifying glass, es
pecia lly around the address
decoder, the data/address
lines on the top of the board
in the memory array, and at
the R5-232 buffer area. It is
always possible that a board
could get out that has an un
de tected fl aw, and these a re
the high-density areas tha t
a re most likely to be trou
blesome.

The next step is to mount
the IC sockets. Just tack
solder them in at the four
corners, one at a time.
(Use ONLY a low-wattage,
temperature-controlled so l
dering iron with 60/40 or 63/37
rosin-cored solder.) When the
socket is properly seated
on the board, solder all re
maining pins before going
on to the next soc ket. You
are less like ly to m iss a pin if
you do it in this manne r.
Take your time, as it is much
easier to be extra careful
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step up to the best•••

HIGH rOWER? Our rA-75 power amplifier Is the
champion! Ruggedly built to give years of dependable
opererton in continuous duty repeater service.

Mark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch. reverse autoparch. autcdtal . 13
Morse messages and a total of 39 func-

tions. Both feature microprocessor control
and both have been proven in the field from icy

Alaska to tropical Brazil. A Mark 3C supercontroller
can make any repeater a super performer. The Mark

3CR repeater is In a class by itself. I t combines superbly
designed RF circuitry in one handsome package. It is

w ithout doubt the wor ld's most advanced repeater!

LINKING? The LR· J Is also available with
control circuitry for Link Transceiver
operat ion. Now link repeater sites with the
f lexible control capability you 've always
wanted.

Without doubt LR-I Is the repea te r value ,lead er ! Compare its
outstanding performance with any repeate r -- then loo k at
its price. LR- l features include individual die-cast shielding
of receiver and transmitter plus a separately shielded
e -srage receiver prefilter for peak performance in
harsh RF environments • front panel metering of
all vital functions · CW id ent i f ier • Symmetric
hard limiting for clean natural audio • Low
power MOS control logic • Even the
cabinet is incl ud ed .- just plug in and go!

"Se(' (,sl 0 ' A(J.~"'Sf"S on pa9~ 114 73 Magazine . OCtober, 1963 33
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Become a Low-Band Pioneer
Where does an audio transistor become a good rf amp?

On 1700 meters, of course.

Fig, 1. 160-190-k Hz CW transmitter.
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Photo A The completed transmitter.

o f the more restrict ive rules
concern ing Pdf! 15 in gener
al. Anyone is permitted to
operate an unlicensed 1
Walt t ransmitter USing any
mode for any pu rpose as
long as the antenna is less
than f ifty feet in length (A l
ternately, the power limita
t ion can be calculated as
not exceeding 15 microvo lt s
per meter measured at 300
meters.I

So What Can I Expect!

Helieve It or no t. ,1 CW or
sideband vignal into a good
antenna can be heard for a
hundred mi les or more, even
with the se re st r fc u o ns.
W hi le there art> reports of
ranges 10 e....cess of fivt> hun
d red miles. the average sta
t ion shou ld be easily heard
twenty to forty miles awav.
Today there is a small but
grow ing number of ama
teurs- true radio proneers c

actua lly using th is band fo r
co mmunica tions. Unfortu
natel y, little informat ion
about it has been available
to the average ham

This article will bp limited
to the transmitting aspect of
1700 m eters except to say
that any number of com
mercial receivers avail able
toda y w il l work we ll on this
band when used with a good

The Rules

For those unfamiliar w it h
Part 15. it deals with unl i
censed radio t ransmitters
tha t are permitted to oper
ate under certain cond i
tions . You may reca ll that
toy CB walkie-talkies are le
gal somehow. That some
how is Part 15 These regula
tions include a host of other
serv ices, such as industria l,
sc ientific. and medical ap
plications of radio. 1700 me
ters is speci f ically spel led
out as an experimental band
here and is free from some

co, ", see TfXT

Ll 51 TUIlN, HOOK UP . '"f
OH II ~ 2, C ~O' ~ WO\.INO

band. But it represent s an
oppo rtunity for a f irst-hand
view of the realm of lovv-fre
quencv co mm un ica tions.
W ith true ham resourceful
ness and im agination some
su rpns mg things ha ppen
here.

L2 .40 TUIl.., . U f .....EL
n , 31 . " OUTEIl O'. " El f," 0 "

pvc P,Pf I.SOUl '0 ' LO.. Gl

been paid to this rcc Part 15
band between 160 and 190
kH z even though it has exist
ed for m any yea rs. Granted,
there are strong hrmtat ions
on antenna Silt' and trans
m itter power as well as the
fact that this isn't a true ham

t60 -'tOKH,

'" UT(~U

.::."
,~ ,

OK 'ElI ~. ".
"

,
,c' '" ) ) II '", ce

2~106". 2~H lI r-r-

". , " .to -'SVO C0< ,,

" "on

Sevent{'('n hundred me
teo! This is the band o f

frequencies that gives you a
chance to experience the
world of long wavelengths.
It can't fai l to touch the
Imagination of the expen
rm-nter Little attention has
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Photo B. The top-hat vert ical for 160-190 kHz.

Fig. 4. O ne type of antenna used by the author.
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When deal ing w ith large
co ils, I've tri ed to keep their
num ber to a minimum. The
f inal tank co il, l 2, is 440
turn s of #26 enamel wire
w ound o n a y., -Inch-outer-di
am eter piece of PVC plastic
water pipe. The coupling
l ink, l l , is 32 turns o f single
cond uctor insulated hookup
w ire wound about the cen
ter of l 2. An AM broadcast
radio variab le capacito r of
365 pF is paralle led w ith a
350-pF capacito r, Cx. Th is
m ay have to be varied with
ind ividual t ransmitters, but
this value is a good start ing
place for tuning 160 -1 90
kH z. R1 in the emitter lead
o f the final amplifie r is
varied to produce the 1
W att input requ ired by Part
15. W ith 18 vo lts on the col
lec tor, I 've fo und 15 Ohms is
about right. but here again
ind iv idual ad justments may
be necessary .

There are several places
to key the transmitter. The
easiest is to sim ply key the
em itter o f the 2N 706. If the
t ransmi tte r is located a long
distance f rom the operati ng
site, a keying circ u it l ike the
one show n in Fig. 2 w ill con
trol the transmi tter by key
ing in 10 V de. The current
requ irement is pract ically
nil. so a long run of wire is
possible.

Photo A show s the f ina l
tran sistor with a la rge heat
sink. At one Watt, the f ina l
stays co ld without the heat
sink, but I've used th is trans
m itter for exper iments un
der Part 15 at h igher Inputs;
that is why It is shown A
sm all fC 10 generator can be
seen attac hed to the termi
nal st rip for use as a beacon.

Fig. 3. LM555 t imer used as a
beacon kever.
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anten na. An antenna that
perform s well for t ransm it
ting will work well for re
ceiving. However, don't be
deceived into think ing that
ju st any lo ng wire wil l wo rk
at these freq uencies. It is
l ikely you ' ll spend mo re
t ime tu ni ng up a 1700-meter
ant en na t ha n anyt h ing
you've ever assembled at
higher f req uenc ies There
will be more on antennas
later.

The Transmitter

Build ing a t ransm itter at
these 10\\1 f requencies will
come as quite a shock, espe
cially if you've spent much
t ime building U HF or micro
wave circu it s The tuni ng
coils are mo nst rou sly la rge.
lead lengths can be mea
su red in feet. and audio tran
sistors work great as rf pow
er am plifiers.

This transm itter, as shown
in Photo A, w as a real bread
board design; it w as built on
an 8- x 't -t -mch piece o f
p ine. This w as done because
of the induct ive effects on
the tank co il that would be
caused by a meta l enclo
sure. Whil e thi s type of con
st ruct ion is not necessary, I
recommend it fo r your f ir st
transrm tt e r since it m akes
tun ing up much easier ,

Th e C W t ra ns m i t te r
shown in Fig. 1 uses a C f
H T-1 as a crystal oscill ato r
feed ing a 2N70b power am 
plifier A 2N3771 is used as a
fi nal amplifier, al though any
NPN power transistor like
the H EP247 or the SK303b
should work fine. Notice the
lack of any tuned circu its
until the f inal ampl i fie r.

Fig. 2. Alternate circuit for
transmitter keying from a
remote location.

______________________ 1
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A simple L\1 SSS t imer tsbown
In Fig 3) will key either the
l N706 driver di rectlv or the
circu it in Fig 2, in <1 recog
niv able o n/o ff pattern. Thi s
will al low you to dist inguish
your signa l from others on
tht· band, while doing re
mote measurements for an
tenna ad justments and so on.

Tnne-up is sim ple. First lis
ten on d receiver to m ake
sure the oscillator is osci llat
ing. Then tune ( 1 to reso 
nance. A good indicat ion is
a glowing neon bul b placed
across L2. With the high turn
ratio between l 1 and l2, the
t ransmitter becomes a min
iature Tesla coil ca pable of

several hundred rf volts . Be
carefu l that the tank ci rcu it
is dipped for 160-190 kHz
and not harmonic. Using the
va lues given fo r l 1 and
C1 /Cx, this should be un
likel y.

An Antenna

Antennas for 160-190 kHz
are an entirely diffe rent sub
ject. Since you are limited to
fifty feet in length, each an
tenna will be an ind iv idual
unlike any other. It will be
necessary to experiment to
get the best com binat ion of
values to achieve maximum
radiation. These values will
depend on local condi tions
such as soil conductivity,
prox imity to metallic st ruc
tures; the list is endless Here
are a few guidelint's to fol
low. Stay st rict ly w ith verti 
ca l polariza tion since losses
from hor izontal antennas
are severe given the limita
t ions of fifty feet. Use a high
quality base insulator be 
cause you'l l be dealing With
high rf voltages even at 1
W att . Al so use the best
ground ing system vou can
const ruct. l astly, listen with
a receiver at a considerable
distance from the antenna
and adjust the com binat io ns
of load ing coil s, grounds,
etc.. to produce the best
Sm ete r read ings. Be pre__
pared to do a lot o f experi
ment ing (and learn ing), bu t
eventua lly your efforts will

be rewarded as you're able
to add more and more m iles
to your communications
range,

Fig. 4 is an antenna I've
used and one which others
can be patterned after. l2 of
the transmitter is grounded
on one side and the other is
fed by a heavy copper st rap
to the base of a large d iame
ter copper pipe. At the top
of th is guyed mast is a ca
pacity hat and a loading
coil. The coi l is m ade of #26
enamel wire c1ose-wound on
a -t-inch-diarneter piece of
pvc pi pe. The num ber of
turns is somewhere in the
neighborhood of 1500, and
as I said, there are some
monstrouslv big co ils at
these f requ enc ies.

The transmitter is located
di rectly over an old 6O-foot
deep well with a 4-inch iron
casing This and numerous
rad ials m ake up the ground
system. This transmitter and
antenna radiate a signal that
ca n be consistent ly heard
over twe nty-f ive m il es,
which isn 't bad when you
co nsider the limitations of
using a very short antenna
with wavelengths approach
ing a mile.

During the last WARC,
160-1 90 kH z was proposed
as a ham band. Perhaps i f in
te rest grows it will find Its
way among our frequencies
Right now it is st i ll a great
place to explore.•

Miscellaneous
1z-watt resistor for emitter of power amplifier transmitter, to be ex
perimentally calculated, to limit input to 1 Watt. (A safe bet is 25
Ohms for a ts-vou supply.) 25¢

12·f001 section of PVC pipe for coil form. See text. A scrap item.

110- x 14-inch pieceof lA -inch pine breadboard, another scrap item.

1 350 pF variable

Parts List

1 10k
1 15k
1 ioo«
1 10 megohm

Capacitors
1 .001Ceramic Capacitors from grab-bag-type assortments
1 .02 Ceramic available from Radio Shack.
4 .1Ceramic $2.00
Random combination of silver micas to total 350 pF.

Micas available from the same
above sources, if purchased
separately at 25¢ each.

$1.00 from a local hamfest. Also, old Be AM
radios.

SK3026 also suitable. Used for op
tional remote control of transmitter.

SK3112 also su itable.
SK3036, HEP247, or other power
NPN transistors are suitable.
2N2369A, SK3122 are suitable.

from Jan Crystals. 2400 Crystal
Drive, PO Box 06017, Ft. Myers Fl
33906. (Suggested frequency range
of 180- 190 kHz since this is where
most serious operation is oone.j

All resistors are 'I. Watt, 10%. Cost: approx
imately 20¢ each.

$4.00

$1 .00

$2.00
$4.50

$1 2.50

1 500 Ohm
1 1k
2 2.2k

Resistors
1 to Ohm

1 2N706
optional
1 40250

Transistors
1 GE FET·1
1 2N3771

Crystal
160-190 kHz

(only one required if optional remote control
is omitted)

36 73 Magazine. OCtober, 1983
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I Solulion:
I

Butternut's# 2·MCV ·5
" Super Trombone" ®

with patented
,'Trombone' '\!l

phasing sections, an
unbroken 15.75 ft, all
D.C. grounded radia
tor, pre-set gamma
match, stainless steel

::-...... hardware and many
other features.
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THE ELEGANT
SOLUTION...

c.~ _
Sl./Prov, _

PCJZj, - - - - - - - -

,,

For more information, contact your
dealer or write for our free catalog.

Name _

Address _

Problem:
How to get top dollar,
omnidirectional performa
nce, lightning protection
and econ om y on 2
meters? I

!
I.

1

--------------

~
BUTTERNUT

: C ELECTRONICS CO.
405 E. Martel 51.

Lockhart, TX 78644

S3HI.il5
12,..05

S18il .il5••".p,
124il .0 5

• • " Ip
121 0 .0 5••".p
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(602)998,1151

Xen ia , Oh io 45385
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* Circular LED
Display

* Optional Digital
Display

* Optional Serial
Interface

* 12 VDC Operation
* 90 Day Warranty

- ,.- ,

-----

1227J5.,,,...
ISI!>.OO
• SHIP

'CASH, CHECK. M O . VISA & M ASTERCARO·

""'M
HY GAIN

HB40NL3
H B40NL2

TRIBANO 'fAGIS
H B33SP 3 H ·13'2" 8oom·27 Lb

3KW M a>. Pwr. · Come-cl
H B4 3 SP 4 El - t 9'8' 800m' 38 Lb

3KW Bog 5'9n.' P..11o.-manc.
H B~D 4 El · t 6' S" Boom· 34 Lb

3KW $llQhtly Larger TIlan
aass-

H 8 3ST SH·24TBoom-SOLD
3 KW -THE ULTIM ATE-

"THE PERFECT MATE FOR YOUR SOLID-STATE"

' S ...,$-' Olads-' 7"'III1SHn"Ol' Ro/orl
Wa n y Ot~.. W_ II ....,r._

Clil 0< Writ. ForCom",.,. C./aloo

FEATURES
_ ooer-nnve For Total Broadba nd _ M ac hined
Alu minum Boom-To· M ast And Eleme nt M ounts
• Lig htweight Yet Ru gged • Exc el lent GaUl &
FI B Balun(Non Fer/ite) Includad _ All Elernenls
Act ive • Stainless Sl eal Electrical Hardware
' ",cluded • Air merectnc Coaxial Trap Capac·
noes _ PreCIsIon M ach inad AlumInum Alloy
• Easy One Alternoon Assembly _ Lower W ,nd
Load • U.PS Shippable

15 Sexton Dr. ,

IT,"rllJ t:-!~T" - ~ AN TE NNAIi .. I" . SYSTEMS

AlSO"V"/L"BLf
3 Et 40M MonoN ""
2 H 110M MonoN ""

1--- - - - · ··SPECIALS· · · -----I
TH3Mk3$ 3 .'a....." 1rlb11nc1

N_ Explonor 14

00-'"

5540 E. Charter Oak,
Scottsda le, AZ 85254

CONTRO L PROOUCTS UN LlMlTE D,INC.
P.O. Box 10, Downingtown, PA 19335

215·383-6395

T h. GMS 401 is II complete lutomlt ic N ICAD oond~

t io ne, M>d 'lip id charger. N....er beta " '- t h il b....
offered .nywhere II' any price and il'110 good it's l»
ing PlIt8nlecl. NlCAD memory (:f\8,act... isti cs mUit be
dNttwithol"-ise your banery poKk II not dlI liwring
"n it could. T he GMS 401 w ill .ut~ticaIi V ..._.nd
rapid charge .ny type N ICAD PltCk from 1 to 10 c. lls.

TELEPHONE
8171848·4435

* Doppler Direction
Finding

* No Receiver Mods
* Mobile or Fixed
* Kits or

Assembled Units
* 135-165 MHz

Standard Range

Out Exclusive Ba ndpass-Beject nuprexers

BpBr CIRCoUIT'&FILTERS
. prOVIdes

superior perter
mance. especially
at close irecuencv
separation.

Modelsavailable lor
all commercial and
ham bands within
meIrequency
lange 01 40 10
960 MHz. ...79

New Technol09Y (patent pending) con...erts any VHF FM receiver into an advanced
Doppler mrecnon Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any lour omnidirectional antennas. Low noise, high sensitivity for weak
signal detection. Kits from $270, Assembled un its and antennas also available.Call o r
write fo r full details and prices,pDOPPLER SYSTEMS,

WACOM
DUPLEXERS

DIRECTION FIlYDIlYG?

,.-----NICAD MEMORY ERASE - WHAT?l ------...
• Complete IIUlom.li~ operllion
• Erases· Charges· Checks
• Rapid eharll'l'S in 35 min. (typically)
• AUlgmlltically repairsl.tlortld celli
• No tla"ll"rOUI heal build liP
• F ron t panel selects UP 10 3 diff....nt

-'"• Unlimited ban",.,. oombil\lltlon' .... ith
program moduln (u_ progr.mllblel

• LEO st.luS indiCIOIOri
• Supplied with uni_AI EZ hook

",,;,.Ie«ll

Sp&city Volfave of 8M"..., Padth l .. ith 0"'.
One program module included - opno.... 1

mocIu," $2.25 .-d>,

589.00 plus $4.00 Shipping
IPA R_idlIng add fl" ..It', ,...I

Now A n ilm'--A ee...........e ..1 ....,Ion 011". GIolS
401 . Desl9ned 10 chArIII' uP to • ...., ''''lulllng lIMo
«>m ....."1. 115 ""It N IC.d ~cKl. U39,OO olus
...... Shlpplng anG module cost .. lhe GMS 1101.



Note, VIC. VIe-20 and OATASET are ,rademarks 01
Com"'Odore Elf!oC:l ron ics. ltd

M'CROI.OG

•

M'CROLOG
-

SPECIFICATIONS
INPUTS: Receiver aud io, in & out phono
jacks lor easy speaker connections.
Hand key Input allows code practice that
read s your sending and drives the trans
mitter keying outputs.

OUTPUTS TO TRANSCEIVER: Positive
and negative swi tching for CW & FSK key
Ing, solid state or tube type transmitters,
AFSK tones at microphone compat ible
levels, TIR(PTT) transmitter control.

PAINTER OUTPUT: Uses standard VIC
printer for " Hard·Copy" of both receive
and transmit data regardless o f on-the
air mode. Also has hi vo ltage transistor
switch on board for driving cun eet-rooc
type printers.

DISC & TAPE INTERFACE: Uses stan
dard VIC DISC & DATASET lor record ing
oft the air and making long " brag tapes."
Another handy teeture Is the ab ility 10
save and re-read your "here-rs'' mem
ories easily. Since th is function is also
compat ib le with your VIC disc drive, it's
espec ially n ice for quick start-up.

VARIABLE MEMORY UTILIZATION: A
unique Mlcrolog feature allows you to
select the size of your text buffer and 6
" HERE-IS" messages from t he available
computer RAM. It automatically takes into
account any memory expansion car
tr idges you've added. The unexpanded
VIC has about 3000 characters for you to
allocate. You could for example choose
eight 300 character messages and a 600
character text buffer. If you don't tell It
otherwise, the system will default to
eight 100 character "HERE·IS" memo
ones and a 2200 character text buller.
The expanded VIC will have different
default memory sizes, depend ing on the
amount of added memory. The program
mable "HERE·IS" memories can be load·
ed or Inserted Into the text buffer for
transmission at any time.
TEXT BUFFER: Allows you to type ahead
while receiving . Text entered into the
buffer is visible above the sent -screen
line lor correction before sending.

AUTO-START: Inhibits the display of
non-RTTY data.
TUNING INDICATORS: On screen visual
tun ing aid and audio (pi tch) reference
tone for RTTY and CWo (AUdiO Is heard
thru you r tv or monitor' s sound channel,
Just like any other VIC generated aud io.)
W R U (Who Are You?): Automatically
responds with your call sign when a user
programmable sequence up to 15 cnar
ectere is received.
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SEL·CALS: Two 15 character user pro
grammable sequences. Receipt 0 1eercer
1t1 enables the printer, d isc or tape.
Receipt of 1t2 disables these outputs for
unattended message store (mailbox).
FULL SPEED OPERATION: Transmit and
receive Morse - 5 to 199 WPM, Baudot
- 50, 66, 75, 100, 132 WPM , ASCII - 100
& 300 baud.
MORSE SPEED TRACKING: Automatic
and speed lock modes, keyboard selec
table.
VIDEO DISPLAY: Color keyed d isplay
makes opt imum use of the computer's
color capability. Uses standard VIC tor
mat of 23 lines of 22 characters.

SPLlT·SCREEN: Displays text butler tn
put above and recewe'reat-nrne transmit
text below the split line.

TOP LINE DISPLAY: Constant display of
Time, Mode, Speed lCode in use, and
status Indicators.

TEST MESSAGES: Quick brown fox 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 Baudot RTTY.

T/R(PTT): Fully automatic control 01 you r
XMTR via the Push-to Talk line In both
RTTY and Morse.

UN·SHIFT on SPACE: Automatically
shifts back to "LETIERS" upon receipt
or transmission of a Baudot space.
Keyboard command on/oft.

SYNC: Transmits " Blank Fill " In RTTY
and BT in Morse when the text buffer is
empty and unit is In transmit. Keyboard
command on lolf.

OUTPUT MODES: CHAR - out puts each
character as typed. WORD - outputs
fu ll word when spacebar is typed. LINE
- outputs full nne when carriage return
Is typed. BUFFER - outputs full buffer,
on command.

REAL·TIME CLOCK: Uses the VIC's In
terna l c lock for con stant on screen
display of t ime which can be inserted in
to text buffer on keyboard command.

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

MORSE TONE DETECTOR: Sing le tone,
600 Hz center frequency, with effective
bandwidth 01 300 Hz. Pitch reference
regenerated aud io tone for easy tuning.

RTTY DEMODULATOR: True dual tone
computer enhanced demodulator circuit
on standard 212512295 Hz tone pair com
pat lble with HF RTTY and VHF FM opera
t ion. 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 fo r sending pract ice and
manual morse transm ission.
CW 10 & NORMALID: Two independent
16 character memories for either 2 calls
or one normal and one wi th auto·CW 10
for RTTY.
MECHANICAL: Printed circuit board is
G·10 epoxy, double sided with plated
thru holes. Board is solder masked and
silk-screened with parts locations fo r
easy troubleshooting . Size is 5 :J1. · wide
by 4 Y2. deep by :v•• high. Fits directly into
VIC expansion port and Is compat ible
with popular expander boards in use.

NO EXTERNAL POWER REQUIRED: Unit
Is completely powered by host computer,
eliminating the need for outboard power
supply. (Enti re system; VIC. MicrolOg
AIR-1 , & video mon itor can easily run from
12 VDC power for remote or emergency
battery operation.)
CONNECTIONS: All Inputs/outputs are
convenient 14· 3 circu it phone or RCA
phone types. Mating plugs are all provided.

~ "
INNOVATORS IN DIGITAL COMMUNICATION



Connect your
computer
to the air!
The " AIRWAVES" that Is, thru the Microlog AIR·1 , a
si ngle board terminal unit AND operating program
that needs no external power supply or dangling ex
t ras to put your VIC·20 computer on CW & Rny. And
what a prog ram ! The famous Microlog CW decoding
algorithms, superior computer enhanced RTTY
detection, all the features that have made Microlog
terminals the standard by which others are corn
pared. Convenient plug-In jacks make connection to
your rad io a snap. On screen tuning indicator and
audio reference tone make it easy to use. The stm
pie, one board design makes it inexpensive. And
Mlcrolog 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 pr ice and performance
combination for RnY & CWoIf yo u'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 RTIY/CW and
put your VIC-20 ON·THE·AIR! See it at your local
dealer or give us a call at Microlog Corporat ion,
18713 Mooney Drive, Gaithersburg, Maryland.
TEL (301) 258 8400. TELEX 908153.

Not. , VIC·20 II . l,.,;lem..k 01 Commodore EleclronlCl , lid.

M'CROLOG
INNOVATORS IN DIGITAL COMMUNICATION
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The Phantom Antenna
of Possum Hollow

The boys needed a good antenna fast - before winter set in.
Thurman 's mysterious story was the solution.

Fig, 1. The 3/4-wavelength Extended Sloper Antenna. The
length of the dangler w ill be the difference in length of the
measurements calculated for the phone band and those for
the CW band.

\\ Br.mdon Rando lph W8VF T
895 Clifton Road
Xenia OH -15385

The Saturday n ight mee t
ing of the Po ssu m Hol 

low Rad io Club had to be
the high point on the mo nt h-

COA> S~ IHO

S EC~ "EO TO
TO TO*E " * ' T ~

SfA' ''.ESS
SUH
"O,.T;>"
~oS{ C~ ."P

LownT 5_ IS UC....EO ia" .. . ","" 0
LOWll" '~E La- U IO 01' 'HE n .
. U O TR ' ME LE.... TM 01' ' ME n .
f OOO N ST ' * R IC." lIE ...Of: fL.n

lv social calend a r. The o nly
other activi t ies that riva led
c lu b m eeting were Wednes
day Night Pra yer Meeting
a nd kick ing little King Al e
bottl es a long Route 68 , Po s
su m Ho llow wa s o ne o f
those unique p laces where
ti me a ppea rs to stand st ill,

The lac k o f someth ing ex
ci t ing to do , in this ou t-bac k
commun ity , mi ght exp lai n
the cl ub's po p ula rity.

Because the club shared
the o ld Possum Hollow
school house with the loca l
Gra nge, the furniture was ar
ranged as if fo r a fraterna l
lodge meetmg. The wisdom
of the founding fa thers had
pre serve d t he one-room
sc ho o l int act, up to and in
cl ud ing the large, o rnate
potbe lly stove in the corner

Since this was an agricul 
tura l community, the sum
m er m e et ing s were di s
pensed with a nd the fall har
vest signa led the re sump
t ion o f the mo nthl y get-to 
ge the rs. By th is t ime o f year,
a sma ll f ire in the stove
wa s much a ppreciated by
everyone.

Thurm a n. the cl ub t rea
su re r. had m ade su re tha t his
d esk wa s near the stove.
Si nce he was the technica l
expert of the club, his desk
was the fa vorite gathering
p lace .

The last bang of the presi
dent's gavel signaled the
end o f the business meet ing
and the t im e to b reak into
litt le grou ps, like women at
an o ld-fas h io ned quilti ng
pa rt y . T he technica lly-

minded Quickly grabbed
fo ldi ng cha irs and slid in
cl ose to Thurm a n's desk,
Th is pa rt o f the meetin g wa s
the life b lo od of the club and
the part of the meeting that
attracted the majority ,

This particular meeting
was held on a mppv fall
evening and the fire fe lt
good The snappi ng, crack
ling sounds added to the fes
t ivity and good fe llowship.
Befo re the last sound of the
president's gavel had died
away, the usual gang wa s
c rowded around Thurman's
la rge wooden desk.

" Thu rm an. got any good
idea s for a 4O-meter OX a n
tenna that I cou ld st ri ng up
befo re bad weather? Some
thing not too expensive or
e laborate"

Thurman looked up from
the re co rd s he was working
on and grinned .

" Not lo o king fo r m uc h,
a re yo u, Ernest T.?"

"Well guess that is a
big order. but I figu red if
anyone cou ld help me. it'd
be you . Thurman."

Th u rma n closed the rec 
o rd book he had been work
ing on. smiled, and placed
his penc il be hind h is ea r,
l ea ning back in his swive l
c ha ir. he turned slightly.
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"Ernest T., you 're in luc k.
I just finished a new antenna
this summe r and from the
reports I've been ge tting
from Europe, I'd say it's go
ing to be a honey."

"Wha t do you ca ll it,
Thurman?"

"Oh I ca ll it an Extend 
ed Slope r."

"What the heck is an Ex
tended Sloper?"

Thurman 's eyes twinkled
as he tapped his pipe in t he
ashtray on his desk. He
knew that he had Ernest T.
on the hook , Thurma n loved
to spin a yarn, a nd this new
twist on an old anten na
would give him plenty of
mileage. He lit his pipe and
continued .

"Remember tha t quarte r
wave sloper I had on my
tower a while back?"

"Sure do," replied Ernest T.
"We ll, I reasoned that if I

lengthened it to 3/4 wave
and aimed it towa rd Europe,
it should have a litt le more

gain and some added direc 
tivity." Thurman tilted his
head back and b lew a thic k,
undulating smoke ring- and
wai ted .

"We ll did it wo rk?"
" Sure did -and it loads

up fine. Takes a litt le play
ing with for the exact lengt h
and he ight at the low end,
but It'S wort h it and I'm get
ting excel lent reports" With
this statement severa l cha irs
slid in closer.

" How about a diagram,
I burrna n! " chimed in seve r
al voices in un ison.

"OK. fe ll ows, no problem.
Its design is exactly the
same as any other sloper
with the exception o f ItS
length Ca lcula te the length
fo r a quarter wave and then
mult iply by three ."

"That's a ll there is to it?"
asked Emest T.

"That's all ."
Otis had been leaning

back in his chair with first
one foot and t hen the other
propped aga inst the orna te

tnm on the potbelly stove .
He now leaned forward and
looked intently at Thu rma n.
A look of disbelief was writ
ten across his face.

"Yo u mean to tell us that
you can load that odd length
of wire?"

" I certainly can and by
adjusti ng the he ight at the
low end and tr imming the
length. I can ge t the swr per
feet. The best th ing about
the antenna is that I cut a
'dangle r' piece of wire with
an a lligator cl ip attached,
and I'm able tooperate both
phone and CW with perf ec t
sw r on both ."

"Wha t band you got it on,
Iburrnanz" asked Forrest.

Thurman glanced around
at all the inqui ring faces and
smiled. He withdrew his
pipe from his mouth and
slowly answered as if he was
thinking of something.

"We ll sir. it's on 40 me
te rs. l ook here, fellows-I'll
draw you a diagram It's
ve ry sim ple ." He drew them

a diagram and everyone
scooted closer to watch.
Afte r he had finished pu tti ng
in the fi gures. eac h o bserver
made a rough sketch for
himself.

"See. I told you It was
easy. Just like a quarter
wave, but extended . Tha t's
why I ca lled it an Extended
Slo pe r."

"Come and get it . . Come
and get it!" called Ramsey,
the club refreshment coor
dinator. He was rnotiornng
fo r everyone to come to the
table whe re the coffee pot
and doughnuts were waiting
Ton ight. fresh cider was on
the table, and the thought of
cider and doughnuts rele
gated the co pies of Thur
man's antenna diagram to
shirt pockets.

Thurm an chuc kled to hi m
sel f as he t idied up his desk
and walked to the refresh
ment table . " Bet I'll be prun
ing some antennas next
week ," he t houg ht to
himse lf. .
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FEr preamps. N0n{3 suffix units
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2. Covers full amateur band.

* SEND FOR f URTHER INFORMA.TlON.
T E SYSTEMS ..32I TE IP.O. Box 25845
Los Angeles. CA 90025

SYSTEMS (213) 478-0591

EVOLUTION
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• linear (all mode) AF power amp with

automatic TIA switching (adjustable
delay)

• Receive preamp option. featu ring
GaAs FETS (lowest noise f igure, bet
ter IMDj. Dev ice NF typically .5 dB.

• Thermal shutdown protection incor
porated

• Remote control available
• Rugged components and construc

tion provide for superior product
quality and performance

• Atfordabty priced offering the best
performance per doUar

• Design ed to ICAS rat ings, meet s FCC
part 90 regulations

• 1 year transist ors warranty
• Add $5 for shipping and handling

(Cont. U.S.). Calif. residents add ap
plicable sales lax.

• Specifications/price subject 10 change

A DESIGN

NEW EGBERT II
RTIY··CW

tor
THE APPLE COMPUTER

SOFTWARE
ONLY

NO TU REQUIRED

Many Standard and UNIQU EFEATURES
(ALL ON ONE DISK)

any MARK and SPACE frequency .
500 Hz to 3000 Hz

CAN BE USED WITH TIY FOR THE DEAF
ReqUIrements Apple II 48K . 3.3
TRANSMIT OR RECEIVE

ALSO ACCEPTS m INPUT TO GAME to
C W VERSION AVAILABLE

PRICES ATTy 539.95
Back-Ups each S 7.50
C w 539.95
ATTY W ith CW 559.95
·Shlpplng S 2.50

WRITEFOR DETAilSOR ORDER FADM

C
.H. NAIL COMPAN~

275 t.ooqev.ew Drive
Orov-ue. Ca 95965 ..2....

1916 ) 589-2043
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Your Enemy, Feedline Loss
Let your swr meter stop this demon befo re it creeps up on you.

AFRAID?

accurate way of measuring
coax loss. using on ly an ord i
na ry sw r br idge.

When the frequency of a
signal fed to an antenna is
muc h lower than the reso
nant f requency of the anten
na, the swr at the antenna
will be inf in it y. or approach
ing inf ini ty . In other words.
all of the energy fed to the
antenna will be re fle cted
back. However, if the swr is
measured at the transm itter
e nd of the coax, the sw r will
be somew hat lower tha n in-

ing now to reflected , it reads
8 o n the li near sca le. Round
t rip loss is there fore: dB =20
10glO 10/8= 20 10glO 1 .25 =
20 x .097 = 1.94 dB = a
coax loss of .97 dB one way.
Whet her this is high or not
will depend, of course, on
how long the coax is . Check
w it h the manu facturer' s
specificat ions for that par
ticular type of coax.

If you are fortunate
e nough to possess o r have
access to a bidirect iona l
wattmete r, the mea sure
ment is even simpler. As be
fore, fe ed a signal into the
antenna that is much lower
in frequency than the reso
nant frequen cy of the anten
na and measure forward
and refl ec ted power. Now
just p lug t hese va lues into
the equation for dB in terms
of power: dB =10 log,e
P,IP2, where P, = forward
power and P2= re f le c te d
powe r. As before, the loss
obta ined will be ro und-t rip
Joss; o ne-way loss wil l be
half as muc h.

O ne symptom of co a x
loss is an improving sw r of
your a nten na syste m. As
the coax deteriorates, le ss
fo rwa rd energy reaches the
a nte nna a nd le ss re flected
e nergy returns to the swr
bridge, giving a fal se indica
tion of an improved sw r. If
this is happening but your
rig's perfo rmance is no t
what it use d to be , c heck
the coax Joss . If it is mu ch
highe r than the manufac
tu re r's spec says it sho uld
be, just replacing the coax
m ight make a world of dif
fe rence ._

finit v because no t a ll of the
fo rward e nergy reaches the
antenna due to the loss in
the coax, and no t all of the
re fle cted energy returns to
the swr bridge for the sa me
reason.

Most sw r br idges actually
ind icate rect ifi ed rf vo ltage,
a lthoug h they a re cal ibrated
in swr. These voltages are
re lative, of co urse, and can
be read on a linear sca le. (If
yo ur swr bridge does no t
have a linea r scale of some
kind , o ne ca n easily be im
provi sed.I So. a ll that is nec
essa ry to determine coax
loss in d B is to read the for
ward and reflected relative
voltages on a n swr-bridge
linear scale (while using a
signa l frequ ency much low
er than the resonant fre 
quencv of the antenna) a nd
plug these voltages into the
standa rd equation for dB in
terms of voltage: dB=20
10&10 V,N2, where V, = for
wa rd volta ge a nd V2 = re
flected voltage.

As a voltage ra tio is re 
quired for thi s equation, on
ly re la t ive voltages are need
ed, not act ual voltages. Of
course, the loss obtained
this way is " ro und-t rip" Joss
and is twice the loss expe ri
enced in normal use. O ne
caution: As the transmitter is
working into a very high swr.
use as litt le output as possi
b le a nd for as short a t ime
as possib le .

For exam ple, suppose we
feed a small 4O-me ter signa l
into a 10/1 5f2O-met er beam.
Adjust the sw r bridge to
read ful l sca le forwa rd (10
on the li nea r scale). Swi tch-

You won't
get the

BEST deal?

LARGE
STO CKS

LO W
PRI CES

Send $2.00
Cor our

Catalog and
Wholesale List.

C A L L US

WE
BUY - SELL

ALL BRANDS
NEW, USED

OR WHOLESALE

"HAM HEAVEN"
U.S.A.

,
•

\•

ASSOCIATED RADIO
8012 Conser
Overland Park, KS 66204
(913) 381-5900

I f the performance of your
antenna system st-ems to

be deteriorating, the prob
lem. or at least part of the
pro blem. may lie In the coax
connecting the transmitter
with the antenna Coax is
subject to detenorauon. es
pecially if moisture can en
ter through the connectors
or if there is a rupture in the
viny l sheath . Fortunate ly,
there is a sim ple and fa irly

M,min 1<. .qu liJbc~ K JC5V
J.l()() MilClnr05h Bou /(' lIard
Nokomi.\ fL B555
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DENTRON AMPLIFIERS
GLA·1 000C

DIGITAL
FREOUEN CV
COUNTER
Triony. ·
Model TA·100l)
0.600 MHI
Oi<gim• • Mode l
0 ·$1050 HI · IOtt,

SMART PATCH
CES·$,mOI<! ' Aulooal c t> 510·SA W,1l Patcn FM
T r. ns<:e, .~ To You , Telapnone G,a.t For
Te lepnone calls From lII ot>,le To B.H S,mple
ToUW-U1995

DRAKE TR·5, TR·1A, R·1A, r-z. L·1 5, Elrth
Silemte Reu i"er ESR·24, THETA 9000E & 500.

EARTH SATELLITE STATION ES5-22SO

SANTEC
ST·22OIUP
ST·1WUP
ST-44OIUP

NEW IMPROVED
MURCH Model
UT2000B

New TEN·TEC
Corsair In Stock

Repeaters in Stock:
Spectrum SCR·1000. 4000. & rr
ICOM Ie-RP 3010 (440 MHz)
tCOM IC·RP 1210 (1 .2 GHz)

Robot SOOC • 1200C
CGlor Mod Kits

l ong-range W.......a
Telephone lor a . porI
In . toe.

Complete Butternut Ant enna
In ventory In Stock I

BEN CHER PADDLES &
Vibroplell Keys In Stock"

•

For the best buys In town call;
212·925-7000
Los Precios Mas 8ajos en Nueva
York .. .

KITTY SAYS:WE ARE NOWOPEN 7 DAYSA WEEK.
Saturday & Sunday 10 to 5 PM

Monday-Friday 9 to 6:30 PM
Come to Barry's for the besl bUys in town. For
Orders Only Please Call: 1·800·221·2683.

D IW_Q_@
IC·R70, IC.720A. IC·730. IC-740, IC·25AJH, IC·35A
rC·45A, IC.251A, 1e-2KL, 1e-471A, IC·290H. 1e-7S1

•
~~ ;- ... ... " ..,

••••,,,....

FT·ONE, FT·980, FT·102. FT-77, FT·707, FT·230R FT-7Sl
FT-726R, FT·480R, FT·720AU, FT·290R, FRG·7700, FT-625RD

YAESU l.nd·Mobllio HfT
FT.208R ICOM Mldl.nd
R .l08R IC2AT WIlItOIIMlnl·Comli
n c.1 S03 IC3AT Y..... n C-2203. n"' 03

IC4AT IcomIC-M1 2tM.rinlfl
T_~ •. t

stocked:

EIMAC
3-500Z
572B,6JS6C
12BY7A &
4·400A

KANTRONICs
Field Day 2, Mlnl·Reader,

Interface. Software &
Code Tapes

" It 's Bany 'Of the Best In
Amateur & Commercial
RadIos"

AEA 144 MHz
AEA 440 MHz
ANTENNAS

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY. NEW YORK CITY, NY 10012.

N Y k C ' t ' LARGEST STOCKING HAM DEALERew or I y S CO M PL ETE REPAIR LAB ON PREMISES

Am.t.ur Aedlo & Comput.r Cou..... Qlv.n On Our Pr.ml•••, Cell
I!Jlport Order. Shlppecllmmedl.te1r. TI!LEX 12·7170

We Stock: AEA, ARRl, Alpha, Ameco, Antenna Spec ialists, Astatic,
Aalron, B & K, 8 & W, Bash, Bencher, Bird, Butternut, CDE, CE5, Collins,
Communicatlonl: ConnectOfS, CofVI a-att. Cubic (Swan), CUShcrltt.
Oil. .. Dentron, ImlX, Drake, ETO (Alpha), 6mac, Enc:omm, Hetl·
Sound, H8!YY, HUlt., (NewtI'onlca), Hy-Galn, Icom. KLM, Kantronlca,
Lers.... MCN (Dalwa), MFJ, J .W. Mllter, M lnl·Products, Mlrlile,
Newt,onk:a, ,.,. Viking, Paloma" RF PnxIucta, Radio AmltfKW Callboot,
Robot, Rockwell CoWns, Sexton, Shure, S.an, Telell, Tempo, Ten-Tee,
Tokyo HI Po_r, Trlonyx TUBES, W2AU, Waber, Wilson, Yleau Ham end
Comm..-clal Radios, Vocom. Vlbroplell, Curtis, Trt·Ell, Wacom Duple.....,
Repeaters, Phelpa Dodge. Fanon Intercoms, SCann..... Cryatals.

WE NOW STOCK COMMERCIAL COMMUNICATION S SYSTEMS
EALERINQUIRIES INVITED PHON E IN YOUR ORDER & BE RE IMBURSED_

COMMEfilCIAL fIlADIOa .toe........,.,,10." on pre",I....

Hell Sound Eq.
Mike cartridges
and boob In

stock.

"Aqul S. Heble E.p.nol"
BARRY INTERNATION AL TELEX 12·7670
TOP TRADE S GfVEN ON USED EOUIPMENT
STORE HOURS: Monday·Frlday 9 to 8:30 PM
Plr1Ilng Lot Across the Street

Saturday + Sunday 10 to 5 p.m. (Fr.e Par1l.ingl
AUTHORIZED DlsTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

IRTILEX·"Spr"lng St. Station"
SubwIYS: BMT·"Prlnee St. Station"

IND·"F" T'ein-Bwy. Station"

Bus: Broadway '6 to Spring 51.
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R. O udshoom WA2NUB
2663 Wi/son A.venue
Bel/more NV 11710

PVC Meets VHF
Flush high cost down the drain and build these cheap antennas.

The gain is free.

O ccasiona lly an anten
na is wanted which is

compact, cheap, and easy to
make. Being inventive and a
bit short of cash, I came up
on this solution to fill the re
quirement for a cou ple of
an tennas I needed.

The following mate rial
was purchased at the local
ha rdware store for the sum
total of four bucks including
tax; certainly, if pu rchased
in a specialty store, you
might save another buck:
. 5 feet of PVC wate r pipe,
1/2-inch i.d.
. 3 feet of copper tubing,
1/4-inch i.d., type l
. 2 PVC caps to fit PVC
prpe

RG-58 coax, approximate
ly six feet of it, was salvaged
from the junk box. BNC or
Pl-259 type connectors, as
required, also came from
the junk box. These mate ri
als are enough to make a
2-mete r and a 3/4-meter
antenna .

Co nst ruc t io n o f t he
3/4-mete r ante nna is as
follows. Cut a length of ap
proximate ly 20 to 24 inches
of RG-58 coax. Strip the out
e r insulation for about eight
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in ches. Remove most of the
shie ld, leav ing a section
about 3/4 to 1 inch long. Do
not remove the insulation
from the center conductor.
It will provide for support of
the radiator.

Cut a piece of copper tub
in g about TIh inches long;
using either a tubing cutter
or hacksaw, deburr ends.
Using steel wool, clean one
end of the tubing. Neatly tin
the cleaned end.

Carefully slide the tubing
over the coax and fan the
piece of shie ld over the tub
ing. Measure where the tub
ing ends and wrap a few lay
e rs of tape around the coax
to protect it from the sha rp
edge of the tubing. Slide the
tubing back over the coax.
Fan the shield back over the
tubing as even ly as possible
and carefully solde r the
shie ld to the copper tube.
Use a la rge iron or a solde r
ing gun, working quickly to
prevent the cente r insula
tion from melting. If you
find it difficult to solde r the
fanned shie ld, it can be tied
down with a ve ry thin strand
of copper wire. That worked
rea lly well for me .

When the tu bing has
cooled. check with an ohm
meter for short circuits be
tween the center conductor
and the copper tubing. If
a ll is OK, proceed to the
next step.

Cut off 18 inches of the
PVC pipe and slide the an·
tenna into the pipe.

Mount a connector at the
free end -eithe r a BNC or
Pl-259; check again for
short circuits.

Check swr with the anten
na assembled; the PVC pipe
will affec t the swr some
what. Pru ne as required .
Trim the radiator on ly
don't try to shorten the cop
per tube.

When the swr is accept
able (less than 1.5 to 1), final
assemble the antenna inside
the PVC tubing (a few turns
of tape at the 10000er portion
of the tubing will help hold
it in place). Glue one of the
caps on the top of the pipe
and a grommet at the bot
tom end to keep the feed
line cente red.

The z-meter antenna is
made exactly the same way
except for the dimensions .
The copper tubing is cut to

18.5 inches. A a-toot or longer
piece of coax is stripped 19
inches. And the PVC pipe is
cut to 41 inches.

Bui ld and test the same
way as the 3/4-meter anten
na. To provide better sup
port inside the tubing, wrap
three bands of tape around
the tubing to provide a tight
fit inside the PVC pipe. I sup
ported the cente r conductor
inside one VHF antenna
with a handy 1/2-inch-o.d.
fa ucet washer; this kept the
antenna nice and quiet, too.

These antennas a re, obvi
ously, 1/2-wave centerfed di
poles; they were very popu
lar some years ago. They
have fa llen out of favor to
the newer high-ga in (3-dBl.
base-loaded, $40.00 anten
nas tha t are now flooding
the market These coaxial
an tennas perform some
where between 1/4-wave
and 3-d&gain antennas in
terms of ga in; not bad for 2
bucks each!

The fina l tuning proce
du re shou ld be done in a
clear area with as little met
al a round as possible. Prune
the antenna 1/8" or less at a
time, especially the 3/4-me-



567.95 postpaid (in U.S.A.)
Money Back Guarantee
Virginia residents b" j
add 4% sales tax ~!

JL

The SUNKY DIPOLE Antenna
A broadband, low SWR dipole that really llllQl1{s in apart
ments. smallyards.attics.anyvvhere a small antenna is a
must. Indoors or out. you can work ANY HF BAND. in
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 n.r 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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coax and correspondingly
larger diameter (1fT-i.d .)
copper tubing and (1 "-i.d.)
PVC piping. The other d i
mensions should stay the
same.

This same principle also
works well for a marine
band VHF antenna, eithe r as
the ma in antenna or an
emergency antenna . It can
be tied to a lmost any unob
structed non-metallic (sail
ors take note) part of a
boat - or even hand-held if
necessary. The dimensions
for this antenna should be:
40 inc hes of PVC pipe, 18
inches of copper tubing. and
48 inches of coax.

Construc tion and tuning
are the same as for the
3f4-meter and 2-meter an
tennas. Provide a loop of ny
lon line at the top so that it
can be hoisted and sus
pended by it. When using
the anten na. sea l the coax
connectors with a plastic
bag and tape to keep water
and dampness out .

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

VARIABLE MICROWAVE DOWN CONVERTER

ter version. However. if you
over-trim. it's easy enough
to solder a piece of wire
back on the radiator to
lengthen it. When com
pleted. the antenna can be
sealed at both ends with
RTV compound fo r tota l
weather protection.

Use the best quality coax
possible and it will not pre
sent any problems either
during soldering or at any
other stage of the construc
tion. It a lso wil l last longer if
the antenna is mounted on a
tower and is exposed to a ll
kinds of weather.

The antenna can be
mounted in a variety of
ways using easily-availa ble
clamps and brackets. Since
these antennas are very un
obtrusive, they also can be
mounted e ithe r inside the
ham shack or out of sight in
a kitchen corner.

For those who have more
ready cash and room. a
somewhat better antenna
could be made using RG-8/U

- --- - - - - - - - - - - 1



A 10-MHz Antenna for $10
If you're still not on 30 meters,

the Hanging Helix may be your last chance.

a nythings-into an efficient
a nd rewarding antenna.

When the new l()'MHz
band was suddenly opened
last October, it ca ught some
of us with our pants
down -or at least without
anything up in the air cut to
resonance on that frequen
cy. A lot of eager beavers
fired up 4O-meter wires
through their tuners and
some of the guys even load
ed up their tribanders in
their hurry to try out the new
megacycles.

I was prepa red, sort of . I
had a qua rter-wave vertical
up, arranged to work as a
ground-plane antenna against
the chain-link fence that is
the ground system for my 160
me ter and 8O-meter inverted
l s. So, when the go-ahead
came, I got in there and
went, work ing out well
enough to bag a few Euro
peans and even a VK3.

But I had troubles in the
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balanced-to-unbalanced con
ve rs ion device.

The Hanging He lix per
forms both these func tions,
plus two mechan ical chores
as well . It is a qua rter wave
length of 75-0hm RG-59/U
coaxial cable wound into a
coi l on a homemade form
that also serves as the an
tenna's feedpoin t insulator
and as the anc hor for the
feedhne. Thus, it converts
the antenna's 100-0hm-plus
feedpoint impeda nce to the
50 O hms of RG-8 mini-coax
and acts as a choke-type
balun preventing a ntenna
currents from appearing on
the shie ld of the feed line to
alter the antenn a's radiation
pattern.

This multi-purpose gad
get is easy to make from
commonly available mate
rials. In use, it converts a full
wavelength of wire hanging
from two trees - o r two

in quad or delta form, pre
sents a feed point im ped
ance of around 100 O hms
at normal heights above
ground, depending somewhat
on the nature of surround
ing objects. And it is a
balanced antenna whose ra
diation pattern and. hence.
efficiency suffer when fed
with an unbalanced feed
line.

It is necessary when mat
ing a fu ll-wave loop with
a 5O-Ohm teedline, there
fore, to contrive both an
impedance-transforming sys
tem a nd some sort of a

The old-fashioned delta
loop, when fitted with a

newfangled " Hanging He
lix," makes a cheap but su
perb antenna for the recent
ly opened 3O-meter band.

You've never heard of a
" Hanging Helix"? t-.1e neither.
It's just a name I coined for
a gadget I made to perform
multiple-duty assignments
on a 10..JvtHz antenna, or
one for any other band.

A fu ll-wave loop, whether

Guy Slaughter K9AZG
753 W, Eliubeth Drive

Crown Point IN 46307

Photo A. Components of the Hanging Helix after sawing and
drilling of the coil-form pieces from "waterproof" Masonite
and their spraying with polyurethane to make them truly
moisture repel lent.
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Fig. 1. The Hanging Helix coil forms are identical except for
the locations o f the 3/8" holes. For 10 MHz, A, 8, and Care
9",6': and 4 Y2" respectivel y; for 7 M Hz, they are 13': 10",
and 6 !/z':
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• • -Outstanding mechamcal design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard Amphenol50 Ohm 80-239 con
nector is recessed within the base sleeve (fully weather protected). With
the IsoPole. you will not experience aggravating deviation in SWR with
changes in weather.The impedance matching network is weather sealed and
designed for maximum legal power. AlIlsoPole antennas are D.C. grounded.
The insulating material offers superb strength and dielectric properties,
plus excellent long-term ultra-violet resistance. All mounting hardware is
stainless steel. The decoupling cones and radiating elements are made of
corrosion resistant aluminum alloys. The aerodynamic cones are the only
appreciable wind load and are attached directly to the support (a standard
TV mast which is not supplied).

IsoPole antennas have also become the new standard for repeater ap
plications. They all offer low angle of radiation. low maintenance. easy
installation, and low cost with gain comparable to units costing several times
as much. Some repeater installations have even eliminated the expense of a
duplexer by using two IsaPole antennas separated vertically by about twenty
feet. This is possible because of the superior decoupling offered by the
IsaPole antennas.

The IsoPole antenna is now available in a 440 MHz version which is fully
assembled and tuned.

Our competitors have reacted to the IsoPole, maybe you should too! Order
your IsaPole or IsaPole Jr. today from your favorite Amateur Radio Distributor.

ADVANCED EL.ECTRONICS
APPUCATlONS

Brin~s you the P.O. """ C-"Ol.
Lynnwood, WA 98036

Brea through! Fe'~~:,AEA ern,

PRICES AND SPECI FICATlON$ SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

The IsoPole antenna is building a strong reputation for Quality in design and
superior performance. Innovative IsaPale conical sleeve decouplers (pat.
pend.) offer many new design advantages.

All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird '5 roost with an inevitable "fallout lone" below.
The IsaPoles have the broadest frequency coverage of any comparable VH F
base station antenna. This means no loss of power output from one end of the
band to the other when used with SWR protected solid state transceivers.

MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

•

ISOPOLE 144
ISOPOLE 220

MAST NOT
SUPPLIED
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Photo B. The Hanging Helix aher the quarter-wave matching
transformer o f R~59/U has been wound onto the form.

Photo C. The Hel ix hanging from the delta loop, the antenna
wires and feed/ine attached but not yet taped.
48 73 Magazine· OCtober, 1983

halfway point. Drill 3/B-inch
holes near the four comers
of one piece and a pair of
same-size holes 3/4 of an inch
apart vertically near the top
and bottom of one side of
the other piece. Now slide
the slots together so that the
two pieces become a single
X-shaped coil form. Spray or
brush the assembly wit h
polyuret hane o r a si milar
waterproofing compou nd,
applying it liberally to the
sawed edges and the edges
of the dri lled holes to keep
moisture out.

Cu t the quarter-wa ve
impedance-matching trans
former, us ing the formula
234 divided by the frequen
cy of interest times the
velocity factor of the par
ticula r brand of RC-59/U
you will use. , used a cente r
frequency of 10.125 MHz
for my 3D-mete r Hanging
Helix which, using Radio
Shack's published veloc ity
factor of .75 for its foam
coax, figured out to 17 feet,
4 inches.

Weave one end into the
top hole of one of the coil
form's vertical-ho le pairs
and out the hole just below
it. l eave about 3 inches of
cable sticki ng out for later
connections. Close-wind the
coax onto the form keeping
it tight, the way you wound
that very first coil when you
were mak ing your very fi rst
receiver or whatever. An
easy way is to damp the far
end of the cable in a vise or
the hinge crack of a door
and walk towards it as you
tum the form.

You will fi nd that the cable
and the coil-form space on
whic h you are winding it will
come out even if you stick
to the dimensions given and
are making it for the
3O-meter band. If it's for 40
meters, scale the coi l-form
pieces up to 13 inches with
10 inches of winding room
to accommodate the great
e r length of cable required
by a quarter-wave trans
former fo r that band.

Finish the device by weav
ing the end of the wind ing

ground plane on even a re la
tively quiet day and hear sig
nals come up out of the
mud. And on a noisy day,
the loop makes the differ
ence between operating and
deciding to watch the boob
tube instead.

If you want to hear those
signals-minus-mud in your
own shack, you can duph
cate my Hanging Helix del ta
loop easily and cheaply.

I used hardware-store num
ber 14 house-wiring wire,
the kind that comes with
red. wh ite, or black insu
lation for about 7 cents a
foot, cut to the formula of
1005 divided by the fre
quency of interest. In my
case, using 10.1 25 MHz as
the new band's center fre
quency, the wire length
came out to 99 fee t, 3
inches.

Two insulators, threaded
onto the wire and twisted in
to place at 33 feet, 1 inch
and at 66 feet, 2 inches from
the starting end, formed the
base of the triangle that was
to become my delta loop.
Suspending it base up by
those insula tors from trees
or whatever, high enough so
the inverted triangle's apex
cleared the ground, convert
ed the tangle of wire into an
embryon ic antenna.

For the Hanging Helix
that, together with the feed
line, completes suc h an an
tenna, you will need two
pieces of insulating materi
al, each 9 inches long, 3
inches wide, and 1/4 inch
thick. I used "waterproof"
Masonite because I have
scads of it left over from the
era when I "finished" my
basement. So-called "water
proof" plywood woul d do as
well. I think, and Pl exi
glasTM_ the kind the stores
stock for window-pane re
placement - would proba
bly be even bette r.

Each of the two pieces
has a 3/B-inch strip 6 inches
long cut off its two 9-inch
edges, leaving a t w-mch
"T" at each end (see Fig. 1).
Saw a 1/4-inch slot up the
middle of each piece to the

plane or plain plane: They
are noisy. And my new
J(}meter GP was among the
noisiest I have ever used. I
don't know whether a ll li ne
leakage rf peaks around that
frequency or whether it's a
quirk peculiar to the man
m ade Q RN in my neighbor
hood. but I do know that a
de lta loop, fed from the bot
tom and thus horizontally
polarized, doesn't hear all
that no ise. Thus, it is unbe
lievable to switc h to my
Hanging Hel ix loop from the

form of NOISE. I can't speak
for other QTHs, but mine is
polluted with vertica lly
polarized man-made Q RN
that seemingly rises and
falls on schedule. The rise,
of course, always co incides
with band openings that
bring in skip signals to glad
den the hearts of DXers . And
the falls, naturally, a lways
come when the only signals
on the band are from just
beyond the backyard.

That' s the problem with
vertical antennas, ground-
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Photo D. The author tying on light nylon anchor line before
hauling the delta loop skyward. At K9AlG, the Helix hangs
about 10 leet off the ground, with excessive wind sway
prevented by the "anchor," a brick lying on the ground
beneath the antenna.

That's the story. except
for an apology for its title.
which isn't quite accurate.
In the first place. the new
band isn't exactly centered
on 10 MHz, and it has an
FCC-ordered hole in it-a
frequency "window" that is
taboo to American hams.
And, in the second place. I
paid $7 for the antenna wire
at my local ha rdware store.
$2.80 at Radio Shack for the
RG-59/U matching cable.
and had the feedline, the
Masonite. and a can of poly
urethane on hand. But I also
paid sales taxes of 28 cents
for the wire and 11 cents for
the coax.

I hope you'll forgive me
for my untruthfulness. how
ever, because such strict
accuracy as " Build a 10.1
to-l0.09- and 10.01 S-to-l0.1S
MHz Antenna for $10 .1 9"
would make a rotten title .•

weeks as of this writing. In
that time, my T5-83OS. run
ning barefoot, has racked up
18 countries for me despite
sparse operating hours. 1
need on ly Asia for WAC on
10 MHz, and I'm told the
band is full of workable Is in
the early-morning hours. I
wouldn' t know, though, be
cause I'm a devout sleepy
head .

That's all I can tell you ex
cept to warn you against
locating two such antennas
side by side or overlapping
each other. I learned the
hard way that ad jacent
30·meter and 4O-meter loops
interact so that pruning one
detunes the other. If they
are hung concentrically.
however. the 3O-meter loop
within the 4O-meter loop
with the wires spaced reason
ably equidistantly around the
perimeters. such interaction
is minimized or eliminated.
If you use this arrangement.
you'll find that running the
3O-meter Hanging Helix feed
line down past the 4O-meter
Hanging He lix and taping it
to the 40-meter feedhne
won't affect tuning or de
grade the performance of
either anten na.

into the hole of the vertical
pair farthest from the top of
the form and then through
the top hole, pulling it tight
to anchor it. Remove about
two inches of the insulating
jacket from each end of the
coax. comb out the shield
braid. twist it into a stranded
wire, and remove about 3/4
inch of insulation from the
center conducto r.

Now take the whole
works outside, feed the
apex-end wires of the em
bryonic delta loop into the
corner holes at one end of
the form, twist each wire
around itse lf to anchor it,
strip back about 3/4 inch of
insulation from each. and
solder one wire to the center
conductor of the coax and
the othe r to its shield.

Push one end of your
5O-Ohm feedline into one of
the comer holes at the bot
tom end of the Hanging
Helix, then through the
other hole. and pull it tight
to anchor it, leaving enough
loose end to make your con
nections. Solder its center
conductor to the center con
ductor of the coiled cable,
solder the shield braids to
gether, tape to prevent
moisture entry, and your
Hanging Hel ix delta loop is
ready to pump rf into and
out of the atmosphere.

like any other antenna,
th is one follows the old "the
higher the better" rule of
thum b. But even with the
feedpoint bare ly cleari ng
the ground, you'll get out.
Mine is about 10 feet up.
and I prevent excessive wind
sway by tying a light nylon
anchor line between the coil
form and a brick lyin g on the
ground beneath it.

My in-line swr meter
reads a flat 1 to 1 across the
.»meter band and well
above and below it. My
noisy reception is gone. My
signals get out and I work
what I hear. The Hanging
Helix went up about two
weeks after the new band
was opened to us and has
been in use for about six
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Guy Slaughter K9A.ZC
753 W. Elizabeth Drive
Crown Poinl IN 46307

Slaughter's Sway-Bar Forest
Are trees an antenna hindrance? Or are the y the means

to the best antenna collection you ever had?
It just depends on your outlook.

which runs along the sup
port rope), another inverted
l pruned for 3,750 kHz, a
quarter-wave vertical wire
cut for 7,050 kHz, and a
delta loop (the resonant fre
quency of which centers on
7,150 kHz).

The suspension rope and.
therefore, the top ends of a ll
except the 4O-meter vertical
are about 60 feet up. The
bottom ends of the vertical
and the l s are fed aga inst a
ground system that consists
of the top pipe of a five-foot
high chain-link fen ce. The

they make my tribander
look into heavy masses of
fol iage in three directions.
Now, however, I am happy
with t he trees, because
some of them serve as
towers for my wire antennas
as well as giving shade for
the lawn and sanctuary for
squirrels and birds .

I have a length of nylon
rope strung between two of
them that are around 100
feet apart. From it hang the
vertical portion of an in
verted L cut for 1.840 kHz
(the horizontal section of

Photo B. Ea ch o f the antennas in m y orchard is fed with a
separate coax feed fine. One o f them is shown here. The left
hand hose clamp fastens both the fiberglass fence-post insu
lator to the top pipe of the chain-link fence that is my ground
system and the coax braid to the grounding pipe. The right
hand clamp provides strain re tiei to eliminate pull on the
grounding connection and the joint between the feedline and
the antenna element. The first half-turn of the pigtail coil
wound in the e fement between the insulatorand the sway bar
is visible at the upper le ft.

meters strung up in my trees.
They don't have the gain nor
the directivity of my triband
Vagi, which is atop a conven
tiona l tower l ike everybody
else's, but they do get out,
they do allow me to copy
my contacts, and they give
me what most of us call all
band capability.

My lot is full of so-toot.
eo-teet. and even 70-foot
oak, maple. and locust trees
that in times past I be
grudged yard space because
three seasons of the year

ill:
Photo A. Because trees bow and curtsy in the wind, and be
cause vertical wires suspended from them thus dance up and
down, some sort of flexible bottom-end tie-<!own is needed if
an antenna orchard is to survive heavy gusts. I devised a
"sway bar" system to beat the wind. Here. I'm checking its
position. It's a five-foot fiberglass fence post tied with two
screen-door springs to another such post strapped to the top
pipe o f a chain-link fence. The springs stretch and contract in
the wind, maintaining tension on the vertical wires. The spiral
pigtails wound into the antenna elements allow them to flex
as the sway bar moves up and down.
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A ntenna farm s are nice,
but not many of us

have the space, the time, the
money, or the inclination to
be antenna farmers, Anten
na orchards, on the other
hand, are within the reach of
every ham with a chunk of
property under his control
on which God has made
some trees.

I am an antenna orchard
ist. and I find it rewarding.

I have wire antennas for
160, for 80. and for 40



Getting them up into the
t rees was no prob lem at all.
Using a slingshot borrow ed
from the junior op, 1used an
o ld spark p lug as a projectile,
tying to it mo nof ilament f ish
ing line feeding f rom the reel
o f a spinning rod laid on the
grass beside me.

It took a few t ries to get
the spa rk plug over t he se
lected branches, but pull ing
a light l ine into the t reetops
with t he f ish ing line was sim
ple enough, and then haul
ing the heavier nylon rope
up as a perm anent suspen
sion l ine was child's play. It
is long enough so t hat I can
lower the center section all
the w ay to the ground, tie
antennas to it , and haul it
and them -up to the sky.

That's the story of my an
tenna orchard . If you can af
ford a fu ll-scale antenna
farm, go to it and happy
acres, friend. Bu t if you can't
and have a few trees around,
you might t ry o rc bardtng. I
think you 'd l ike it .•
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Alaska, and Haw aii.

The 4D-meter vert ica l is
se ldom used since the de lta
loo p consistent ly provides
better signa l reports and
better recept io n. Hut it 's
there for comparison pur
poses, and if I ever need
it -for whatever reason .

The 8O-meter inverted L.
likewise, is seldom used,
simply because I don't o ften
get o n either 75 or 80.

But the 160-meter invert
ed l is frequent ly pressed in
to service and, working
against the chain-l ink-fence
ground system, gets out re
markably well . It, li ke the
8O-meter inverted l and the
4O-meter vertica l, also is #14
neoprene-insulated house
wiring wire. All three are
cu t from the quarter-wave
formula, 234 /frequency in
megahertz. The 160-meter
wire is 127 feet long, the
8O-meter wire is 62 .4 feet
long, and the 4O-meter wire
is 33.2 feet in length.

RADIO MODEM

down. The vertical move
m ent and f lex ing is thus con
f ined to these f lexible p ig
tai ls, and there is, t herefore,
no w ind stress on the feed
l ine connection to the an
tenna wi res and no flexing of
the so lder jo ints.

The jackets on t he sepa
rate SO-Qhm coax feedlines
for the verticals are cut back
about two inches, an inch or
so of braid is uncombed and
folded back over the un
combed section, and that
portion of each feedline is
squeeze-gro unded to the
top pipe of the chain-link
fence with a hose clamp. A
second clamp provides
st rain relief for each. The an
tenna w ires are soldered to
the center conductors at
their respective feedlmes
and the jo ints are insu lated
with heat-shrink tubing

I match the delta loop's
impedance of abou t 100
O hms w ith a quarter wave
length of n-Qhm RG-59 be
tween the Ho-1 5O-0hm
ba lun and the feed line.

A ll o f the feed lines, to
gether w ith the coax from
m y t ribander. go into my
garage where I have a re
m otel y contro lled f ive-a n
tenna coax sw itch, wa ll
moun ted, who se selector
cont ro l is at my o perat ing
desk in the basement shack.
A single run of RC-8/U con
nects m y TS-830S and/or my
Yaesu linear to any of the
antennas at t he turn of
the selector-sw itch control
kno b.

None of the an tennas in
m y orchard is either exotic
or sophisticated, obviously.
Bu t all of them work well.

The delta loop is cut to
frequency using the formula
1005/freq uency in mega
hert z . It is a 14O.5-foo t
length of #14 house-w iring
wire, insu lated with neo
prene and formed into an
approximately equilateral
triangle a bit over 46 feet on
a side. fed at the open bot
tom. That makes it horizon
tally polarized . Run ning
ro ughly north and south, it
displays little directivity and
seems to work equally w ell

delta-loop feedpoint da n
gles about 12 feet above
ground , connected to a
homemade triangu lar insu
lator fashioned from Plexi
glas ™ that sup ports a co m
mercial balun salvaged from
a now-forgotten earlier an
tenna . A length of polypro
pylene rope t ied to a brick
resting on the ground keeps
it from sw inging in the w ind

The top of the 4O-meter
vertical w ire ends in an in su
lator t o wh ich is tied a
length of polypropylene l ine
just long enough to suspend
the antenna's bottom end at
the grounding pipe.

I have a f iberglass electri c
fence post, one of those tri
angular jobs f ive f eet lo ng.
clamped to the top pipe of
my chain-link fence as a long
insulator for all th ree of the
vert ical-w ire antennas, and
a second such post suspend
ed abou t 18 inches above it
as a " sw ay bar. " Trees do
sw ay in the wind , you know,
bowing and c urtsvmg to the
breezes and even genuflect
ing to heavy gusts. The sw ay
bar ebrninetes problems of
too m uch w ire tension when
the Wind l dt ~ thl' treetops
and too litt le when It , d g~

them . It is tied to the insula
tor post w ith a pai r of l ight
screen-door springs. Thus, it
can be pulled away from it ,
under ten sio n, when the
wind b lows the treetops
up, and can re sume its
original posit ion, retrieving
t he slack, when the w ind
blows them dow n.

The sw ay bar is drilled
with three holes for each of
the three vert ical wi res it
carries. Each wire is woven
through the trio of holes to
fasten it to the sw ay bar in a
fixed position that can be
adjusted up o r down and
locked in place by pulling
the wire taut.

Each of the vert ical w ires
is allowed about 18 inches
of extra slack between the
sway bar and the insulating
post. The excess is wound in
to pigtail coil s that lengthen
and shorten as the wind
moves the sway bar up and
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'239.95
S1 9\1.IIS

SUUS
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70IMBM 48

NOW ONLY
$279.00

IW or 3W in
lOW i"put
lOW i"l"lt
IW o, 3W in
3W i"put

$63.40 '
$76.95
$44 ,95

MMT 50·144 $189.95
MMT 144·28 $179.95
MMT 432·28 (S) $269.95
MMT 439-ATV $349.95
MMT 1296-1 44 $339. 95
OTHER MODELS AVAILABLE
write for d etai ls

Speclrum Inlernllionll , Inc .
Posl Office BOll 10845
Concord , MISS . 01742 USA ..-4 ,)6

Send 36¢ stamps for full details
of all o ur VHF/ UHF items .

Pre-selector fil ters Pre-ampliners Antennas
Low-pass fi llers Transveners Crystal Filt ers
varactor triplers Converters

JUST SLIGHTLY AHEAD

•

POWER AMPLIFIERS
all m odels include RF VOX & Low Noise RX Pre-Ampl.
(no pre-a mp in MML432-1(0)
2 ~e"'A: lOOW outpu' MM I. I44_ J(X~ LS

lOOW outplll MMLl44 · loo. s
50W OU1l"ll MM Ll44 ·5().S
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15 Meter Mobile CW & USB
START YOUR DAY ON A GOOD KEYIII
WORK OTHER HAMS LIKE: XE2BGM, ZL1PO,
KL7JFV, EA7EU, NN3SI, DJ8RR, DLOBBC,
US6AK, JA3JMP, PY2-CPO, FOBGW, KM6FF,
VK2BD OE8MOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

High l OW (PEP) low 2W (PEP): VFO tuning: noise blanker:
nne-tuned 58, KHz ± CW ot t-set : digital frequency
counter; 13.8V de @ 3A, negative ground; L 9.5" x W 9"
x H 2.5" ; weight (2.3 kg) 5.7 Ibs.; mobile mounting brac ket.

WORK THE U.H.F. BANDS
A dd a uansvener o r convener 10 your ex i~!in g 10m, om or 2m equ ' pmenl~.

Choose from the large, ! ~e\el'lion of mo-dub avai lable fo r DX, OSCAR.
EME, ATV .

TRANSVERTERS

DLR. INFO, & ORDER, CALL

1275 N. GROVE ST.
ANAHEIM , CALIF, 92806 (714) 630·4541

NOTE: Price, speci ficat ions subject to change wit hout
not ice and obligation. .... 318

[{_lWou tpol MM L4.12- IOO lOW inpu'
,';OW out I"" MML4:l2-50 lOW i"l"'l
3OW outpu ' MM Lill-:ll- L IW Of 3W in

12611-129fi ~H z: Comin~ 500n. W.tm fOT c1et.oik

ANTENNAS (ind . 50 ohm balun)
2 Meter j -Beams: 12.3 dBd gain
Rover 8 Horizon'] pol D8-2M
8 by 8 Vert ical pol D8-2M-vert
1250-1300 MHz Loop-Yagi 1296-LY
70cm/ MBM 48 $75.75
70 cm/MBM 88 $105.50

. .. . . . .. , .$1•.95
$2H5

, .. ,529.95

"'M

2100·2500 MHZ
°HMR·II CO MPLETE UN IT
COMPLETE SYSTEM AS SHOWN, NOT A KIT. INCLUDES
A PC BOARD. POWER SU PPLY, CABLES &
CO NNECTORS-PRE·ASSEMBLED AND TESTED. 24<;lB
GAIN OA GREATER

1... unlts .... ,. .. .$39.95 &.1.
5 or mo.. units ,$79 .95 &.1.

·HAM MICROWAVE RECEIVER

PRE·SCALER KITS
HAL JOOPRE .. , ., ., .. . (Pre-driHedG ,lOboard and ail components)
HALJOOAlPRE , , . , . , , (Same as above cot wilhpreampl,
HAL 600 PRE . (Pre-drilled 0 ·10 board and all components)
HAL 600 AlPRE ,Isamaas aocwe but w ith preampl

HAL 2300l "1Hz DOWN CONVERTEAS (FREQ. RANGE 200:)12500 MHz)
23G4 MODEl_t KIT BASICUNIT WIPREAMP LESS HOUSIN G & FITT INGS _ . $19.95
23(14, MODELII2KIT (w'l h preamp) . , ... , . . .. ' ..... , ..... , . . $29.95
2304 MO DEL 113 KIT (w'lh HighGain preamp) . , ... , .. .. . . $39.95

MODELS 2 & 3 W ITH COAX FITTINGS IN &. OUT AND WITH WEATHER·Pf100FED DIE
CAST HOUS INGS

BASICPOWERSUPP\.Y, . , ." ... , .. .... , . , . , ., . , , , ... . $19.95
POWERSUPPLY KITFORABOVEWITHCASE . . .. . , , ., ., $24.95
FACTORYW IRED & TESTED , , , __ . $34.95

ANTENNAS &. OTH ER ACCESSORIES AVAILABLE, SEND FDA MORE IN FO.

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G·l0 PC BOARD. n>6Ts. 2·7402, AND ALL ELECTRONIC COMPONENTS.
BOARD MEASURES 3-112 " 5-1/2 INCHES.HAS 12 LIN lOS OUT. ONLY $39.95
NEW-16 L1 NEDELUXEDECODER $69.95

DELUXE 12·BUTTON TOUCHTONE ENCOOER KIT UTILIZING THE NEW ICM 7206 CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS' COMES WITH ITS OWN TWO
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2"" -03'1• • COMPLETE WITH
TOUCH·TONE PAD, BOARD, CRYSTAL., CHIP AND ALL NECESSARY COMPONENTS TO
FINISH THE KIT, PRICED ATS29.9S

NEW-16 LINE DELUXE ENCODER 539.95

HAL ECD- 16 LINE DELUXE ENCODER INCLUDES PC BOARD. ALL PARTS & CASE
$39.95

HAL ECD-12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS &
CASE 529.95

ACCUKEYER ern THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN aST
MAGAZINE AND THE 1975 RADIO AMATEUR'S HANDBOOK 516.95

ACCUKEYER_MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD OF
ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO
ANY STANDARDACCUKEYER BOARDWITH LITTLE DIFFICULTY 516.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE
COMBINED PRICE ONLY S32.00

PRE·AMPLIFIER
HAL·PA·19 WIDE BAND PRE.AMPLIFIER. 2·200 "1Hz BANDWIDTH ( _ 3dB POINTS), 19dB
GAIN

FULLY ASSEMBLEO AND TESTED $8.95

HAL·PA·l•• WIDE BAND PRE·AMPLlFlER. 10 MHz TO 1.4 GHz, 12dB GAIN
FULLY ASSEMBLED 512.95

?
CLOCK KIT-HAL 79 FOUR·DIGIT SPECIAL-57.95. OP
ERATES ON 12·VOLT AC INOT SUPPLIED) PROVISIONS FOR DC
AND ALARM OPERATION.

6·DlGIT CLOCK.12124 HOUR
COMPLETE KIT CONSISTING OF 2 PC G·l0 PRE.DRILLED PC BOA RDS, 1 CLOCK
CHI P. 6 FND COMM, CATH. READOUTS, 13 TRANS., 3 CAPS,9 RESISTORS, 5 DIODES,
3 PUSHBUTTON SWITCH ES AND INSTRUCTIONS. DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA. WILL RUN OFF ANY 12·YOLT
ACSUPPLY. PRICEDAT 512.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONEOF THEABOYE CLOCKS, REGULAR
PRICE, . $6.50 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX·DIGIT ALARM CLOCK KIT FOR HOME. CAMPER. RV. OR FIELD-DAY USE.
OPERATES ON 12·VOLT AC OR DC, AND HAS ITS OWN 6O-Hz TIME BASE ON THE
BOARD. COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO·PIECE. PRE·
DRILLED PC BOARDS. BOARD SIZE 4" x 3", COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATEDON DC. THERE IS NOTHING MORE TO BUY'

PRICED AT 516.95
' TWELVE·VOlT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM 11I;l·VOLT AC WHEN PURCHASED WITH CLOCK KIT$2.95

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST·PAID EXCEPT
ON ITEMSWHERE AODITIONALCHARGES ARE REOUESTED.ON ORDERSLESS THAN
$25, PLEASE INCLUDE ADDITIONAL 52,00 FOR HANDLING AND MAILING CHARGES.
SEND 20¢ STAMP FOR FREE FLYER DISTRIBUTOR FOR

Alii"'" Tow_AP Pro<Iuets
Me Ma"" 1M new Hobby·6"'" S~'''''I

HAL.TRONIX
P.O. BOX 1101

SOVTHGATE. MICH. 48195
PHONE(31312ll5-,782

WATCH FOR HAL'S NEW PRODUCTS
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CIRCUITS
Do you have a technique. moa.ncenon. or eesv-to-auonce te ctr

CUlt thaI your fellow readers might be interes ted in? If so, send us a
concise descrip tion of it (under two pages. double-spaced) and tn ·

ctuae a clear diagram or schematic" needed.
In ell:change for these techn ica l gems. 73 offers you th e choice of

a book from the Radio eockenco. to be sent upon publication. Sub
mit your uses (and book cnoscet 10: Circuits, EcMoflat Offices. 73
Magazme. Peterborough NH 03458. Submissions no t se lected tor
publica uon will be returned If an SASE is enclosed.
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SIMPLIFIED LOOP WIN DING: A recen t article described the construe
lion and use of shielded loops for receiving under noisy conditions,
but th e author deplored the difficulty of sliding multip le turns through
a shield. The easy way is to use shielded telephone cable. One stan·
dard form of cable has four wires coded yellow. red, green, and blac /(,
surrounded by an aluminum foil shield with a bare wire running under
it. Just form the loop to whatever size is required, connect three of the
wires from one end to three 01 a different co lor from the o ther end, and
feed the two rema ining wires.-Wlli iam Bruce Cameron WA4UZM,
Temple Terrace FL

SOl DEll Al l AI'.o'c'"c':,
[OG, Of JO' ''' _ \

Fig. 7.

Fig. 2.

TWO VHF DUMM Y LOA DS: Fig. 1 sho ws a simple dumm y load use
ful for frequencies at least as high as 220 MHz. It is a well-shielded
load and can handle up to 5 W in termittently. To ma/(e the dummy
load, insert a 51-Ohm, 2·W carbon resistor in to a PL·259 connector.
Solder one end 01 the resistor to the center conductor, ma/(ing sure
that the body of the resistor is completely inside the barrel of the
connector and that only the resis to r 's lead slicks out past the body
of the PL-259. Cut a dis/( out of copper or brass sheet (shim etoc«
wor/(s wet/-even a penny ca n be used), drill a hole in the center, and
slip it over the resistor lead, filting i t snugly against th e end of the
connector. Solder a ll around the edge o f the dis/( and the lead in the
center. File o ff the excess dis/( material. Fig. 2 shows a modified ver
sion that will give a visual indica tion of rela tive rf power as well as
provide a 5()..()hm load. The dummy will handle up to 5 W intermit·
tently and will indicate output as lo w as 'I. W.-Craig Crichton
K7UKW, The Dalles OR.
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SCANNING RESUME FOR THE AlDEN PCS·2000: When scanning.
the Azden 2000 wnt tactc on a busy channel until the carrier drops, un·
less Ihis modification is added. The 555 is wired as an as table, wi th
three connections to the controt-neea PC·board edge connector: pin
14, the SOC line running from the discriminator section to the seen
ning control logic section: pin 26, which provides 13.8 V to the circuit:
andpin 29, which is the ground. The time duration is determined by the
resistance and capacitance values: the values given will allow the
Azden to resume scanning after five seconds. By wiring the circuit on
an 8·pm DIP socket. you will be able to mount it in the control head of
the radio.-Kurt R. Fritsch WA3TQY, Glen Burnie MD.

RF·ACTUATED RfLA Y: Here 's a simple circuit to add automatic an·
tenna switching to your home-brew power amplifier. This relay will
key with less than 150 roW o f drive on 2 » terers.c-Dcn Bohm
WBlJFLG, Sauk Rapids MN.
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The Phase-Shift Oscillator
Goes Hollywood

This circuit can be the star of your audio designs.
All it needs is a tweak here and a taper there.

(urt i~ C. CoodJ,On
11\1. Franci~co GlicE'fio 467
AP<lrtfflffit 501
I3100 c.:Imp,n.J~. Sao Paulo

Brazi l

T he phase-shift oscillator
is noted for good sta

bility and a clean sine wave,
It also uses a very simple
ci rcuit. Hence. many hams
attempt to use it when an
aud io osc illator is needed,
only to discover that " it
won't osc illate." The beta
of the t ransistor is most
often blamed for the diffi 
culty . Although it is true
that a rather high beta is
needed to overcome the
loss in the phase-shift net
work, with toda v's transis
tors a high beta is easy to
find and st ill "the shiftless
thing won 't oscillate,"

Most often the phase-shift
network is taken from tube
circuitry without being
adapted to transistors. In the

tube circuit, the network is
fed from the high imped
ance plate and terminated
in the even higher imped
ance of the tube's grid .
When a bipolar t ransistor is
subst ituted, the network is
fed from a fa irly high imped
ance but feed s into the low
impedance of the ba se.
Therefore, a high-to-low im
peda nce transfo rmation
should be included in the
network design Tapering
the val ues of the network
components wil l do it. Make
Rot.I t about '/ l o f Rmid and
Rmid about lfl of R in. (See
Fig. 1.) Then, to keep the
phase shift at 180°, make
the RC products of each sec
tion the same: Rout x Cout
equa l to Rmid x Cmld and to
Rio X c.;

In the circu it in Fig. 1, the
collector load resistor of 33k
Ohms serves as Rm, so Rmtd
is about VJ of that. or 10k

Ohms, and ROlli is I/ l of Rmid,

or 3.3k Ohms. To keep the
RC products equal , C mld is 3
X c., and ( out is 3 x ( mid.
The approx imate frequency
of oscillation is found by the
formul a: f = 1{1 1RC. For the
values in the example, the fre
quency will be about 600 Hz.

The resistor from collec
tor to base biases the transis
tor and should be chosen for
best waveform and output .
A value from one to one and
a half megohms w ill be
about right. The output is
taken from the co llector,
but be careful not to load
down the high impedance of
the network.

If those "computer sur
plus" trans istors just do not
have enough gain, use a pair

of them in a Darlington con
nection, as shown in Fig. 2.
You 'll probably ha ve so
much gain that it won 't be
necessary to taper the net 
work values.

M inor frequency adjust
ments can be made by alter
ing just one or two of the re
sistors or condensers . The
SOOk-ohm potentiometer is
adjusted for best waveform.
A double-pole switch can be
inserted at x-x to select net 
works for different frequen
cies, but the pot may need
read justing each time. Since
transistors are so cheap, why
not build a separate oscilla
tor for each frequency? No
t rans i stors are speci f ied
since almost anything w il l
work. .

· 'Zy
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Fig. 1.
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Build the Harmonic Zapper
W hen the TV starts sounding like Donald Duck,

you need this 20-meter trap.

the t rap made up, I installed
it in the feedhne and tuned
the rig up on twenty meters.
I set the keyboard up fo r au
tomat ic keying and went
around the house checking
channel six. and other chan
nels for TVI. Not a t race. In
fact. reception was so clean
that I went back to the
shack to see if the transmi t
te r was being keyed It wa s,

I t ried the other bands.
Stil l no interference. I ran
the transmitter for about f if
teen minutes to give the trap
a smoke test. The trap re
mained cold Furthermore,
the trap had made no no
t iceable change in the line
current, the loading, or the
tuning,

As a final test, I loaded up
the ampl if ier (four 572Bs)
heavy, raised the grid bias
vo ltage to 250 volts, and in
creased the drive to 250 mA
of grid current to real ly
squ irt out a lot o f harmonic
power. St ill not a t race of
TV!. The t rap really was a
kill er.

let me tell you how I built
the harmonic k iller . Bear in
mind that this idea will work
on other channels. You can
even hook these traps up in
tandem in case you have
more than one trouble spot.

the amateu r harm onic s
from the higher bands were
st ronger. No attempt at a
cure seemed to have any ef
fect. l ow-pass f i lters were
useless. They absorbed pow
er and heated up or broke
down Reluctant ly, I came
to the co nclusion that may
be I had reached the lim it as
to how much TVI I could
el iminate. As a resu lt, most
of my operat ing was on forty.

O ne rainy Sunday when
Q RN m ade forty meters ju st
about a total loss, I decided
to make another attempt to
lessen the TVI prob lem. AI ·
though I had tried an open
ended quarter-wave stub
across the line, I dec ided
that perhaps a combination
of a shorted stub and an
open stub would be mo re ef
fect ive. The shorted stub, in
series w ith t he feedline.
would represent a parallel
tuned circuit and thus be a
high imped ance at the har
monic frequency . The open
stub, across the line at the
output end, would act as a
coil and capacitor in series
and wou ld be a very low im
pedance at the harmonic
frequency. They would have
no effect on the operat ing
frequency.

In very short order r had

most of the lights in the
house flicker.

Over the years I cleared
the lights, organ, and tele
phone lines of all interfer
ence and reduced the TVI to
where I could operate w ith
full power on forty meters
with just a faint trace of in
terference on channel six, It
was too slight to be objec
tionable. The other channels
were perfect ly clea r,

However, when I tried to
operate on twenty or higher,
channel six wou ld be wiped
out. Being of a lower order,

o
IN EFFECT

. '

JJ~

Fig. 1. Harmonic trap connections.
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W hen I got back on the
ai r after a long layoff,

I ran into so me really severe
interference problems. I in
terfered with every working
television channel on all
te levision sets in the house.
M y signals rode in o n the
Hammond organ, jammed
the telepho nes, and made



• Three-pound ccttee can: restaurant-size tomato or mushroom
cans are tree trom most restaurants for the asking.

•• Sof t drink, shampoo, instant tea, marshmallow whip, and
many other items come in suitable bottles or containers.
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Parts List

S'h ' Belden #8237 RG-8IU co a xial cable $1.93
2 AmphenoHype 50·239 connectors .80
6 8132 natt-rnch plated bol ts and nuts .72
6 Washers-lour jock-type. two f lat .12
2 sn-tncn-cremeter tin cans, r high ' NIC
1 Plast ic container 3-4 inches in diameter and 6 " h igh ' • NIC
6 ' lacing or other sturdy twine or carpet thread. NIC

Elmer's Glue or fingernai l poli sh. Sma ll amount 0 1
solder. NIC

Total $3.57

To cu t the stubs to the
right length, I used the fa mil
iar formu la l = (24&X Vl/F,
or l =246VjF, where l is in
feet, V is the veloc ity factor
or the coaxial cab le, and F is
the f requency in megahert z.

Since I operate m ostly in
the low end of the bands, I
selected 84.15 MHz as the
target f req uency. However,
I later found out that the
t rap is effect ive over a
broad range of f requencies ,
Using 8415 gave me a stub
length of 1.929 feet (about
23 and an eighth inches).

Here is a list of materials 1
used, Since it was a Sunday,
I made do with w hat I could
find around the shack. A lso,
I was ted no t ime o r money
running to the parts store, I
do not consider this the ulti
mate in t rap const ruct ion.
Your ideas may be better.
but this t rap is easy to bui ld
and it works

• Two b-mch tomato ca n".
These are seven inches high
and are free from your fa 
ve rit e resta urant o r their
rubbish pile, (I use them for
storing part s.)

• Two 50-239 fem ale coax
ial cab le f itt ings.
• Two ticpotnts with one
ground lug and one insulat
ed lug.
• One plasti c bottle or plas
tic container used for deter
gents or so ur cream abo ut 3
or 4 inches in d iamet er and
about 6 inches high.
• Enough RG-8/U to make
up the two stubs p lus about
9 inches to connect the Iwo
50 -239 f i tt ings together .
• A few nuts and bolts to
put the pieces together.
• Some lac ing tw ine o r
heavy string
• Some f ingernail pol ish
or something similar.

Using tin sn ips, cut one
ca n down so that it is o nly
about an inch and a ha lf
h igh. The other can requ ires
no work. On the cu t-dow n
can, make some vert ica l
cuts w ith th e snips so that
later on you can bend in the
side and nest this can into
the other can.

Mark a d iameter on the

botto m side of the can , Five
eighths in from each edge
punch tw o five-eighths-inch
holes to take the 50-239 f it
t ings. Use an upside-down
SO-239 f itting as a template
and m ark and d ril l two
mount ing ho les for eac h
fi tti ng,

Take the tiepoints and en
large the holes in the lugs
and also the hole in the foot
(gro und lug) bv putt ing the
tip of your needle-nose pl i
ers in the hole" and turn ing.

Whi le mounting the
50-239 connectors, bolt a
t ie poin t (us ing the same
bolt) at each connector.

lay a piece of coax along
the edge between the two
SO-239 connectors so that
you can judge how to cut
and prepare the ends W hen
you have the short coax cut
and prepared. connect the
inner conductor to the insu
lated lug of a t iepoint using
the lower hole. You m ay
have to f i le the wires a litt le
to f it In th e hole. Connect
the sh ield wh ich you twisted
int o a p igtai l to th e gro und
ed lug. So lder both. The
SO -239 co nnec to r at th is
" ide w ill be the input end
and w ill go to th e ou tput o f
th e transmitter,

At the other end of the
short piece of coax, run the
inner co nd uctor (which you
made abo ut an inch longer)
through the lower hole o f
the insulated lug and con
tinue until you push the end
into the so lder hole of the
SO-239 connec to r. So lder
both. Solder the sh ie ld to
the ground lug using the
lower hole.

Prepare the plast ic co n
tainer by d ri ll ing severa l
mo unting holes in the bot
tom Place them far enough
away from the side so you
can reac h the bolts and nuts.
Also dri ll a row o f closelv
spaced holes at all four
quadrants o f the container
These will be used to tie the
coax to the form .

Center the p lastic con
tainer between t he two
SO -239 con nec tors and
mark the locat ion o f the two
holes so that you can drill

the bottom of the can and
m ount the plastic conta iner

To m ake the stubs, re
move about an inch of the
o ute r jacket from an end of
coa x. Unravel th e shie lding
and twi st it into a pigta i l. Cu t
off abou t half an inch of in
su lat ion from the m ner con
ductor. Since this is gomg to
be the input o f the trap. the
h igh im pedance side, sha pe
the inner conductor and f i le
to fit into the inner contact
of the 50-239 fi tting. The
shielding braid i" going to be
part of a hot circuit. SO it will
co nnec t to the insulated
lug - the one where you al
ready have co nnec ted the
inner lead of the short coax,
Solder both ,

Inspect the connections
to make sure there are no
loose st rands to short th ings
o ut. Stretch the coax out
and measure f rom where the
sh ield iog is form ed into a
pigta i l along the coax fo r the
proper distance plus a quar
ter o f an inch for making the
short between the shield
and the in ner conductor.
Cu t the coa x, St rip off about
a half inch o f jacket, push
th e shie ld ing back, and re
move a quarter inch of insu 
la t ion f rom the inner lead.
Clean the w ires, pull the
sh ie ld ing forward, tw ist It
around the inner lead. and
solder,

For the o pen-ended stub,
the one in shunt with the
line, prepare the ends as be
fore. Co nnec t the inner co n
ductor to the insulated lug
wh ich already is connected
to the center contac t of the
f itt ing, Connec t the shie ld-

ing wh ic h you formed into a
pigtail to the grounded lug.
Again measure off the right
length, but do not allow a
quarter inch for short ing the
conductors together since
th is end will be open. Check
the cu t end to make sure
there is good clearance be
tween the shield and the in
ner conductor. Paint th e end
w ith fi ngernail po lish

To w ind the stubs on the
form , sta rt w ith the stub that
has the shield grou nded
since it wil! not be sensitive
to capacity effect. wind the
stub around the form, lacing
and tying it as you go along.
Use a fo lded piece o f #1 8
wi re for a needle. If you can
not get your hands into the
form. use long-nose pliers to
thread the need le through
the ho les. Space the turn s
abou t two inches apart .
W hen you have the one stu b
t ied down, do the same w ith
the other stub, w inding and
ty ing it betw een the other
turns. The two stubs should
be abo ut an inch apart.
Check all work.

Pai nt the joints, the nuts,
and the knots with fi ngernai l
polish.

Nest the can on which the
trap is assembled into the
other can, pushing down as
far and as even ly as It wil l
go , You can ei ther spot
so lder the two cans together
or use so me tape to hold the
assembly tight.

One last comment: After I
got through admiring the
t rap, 1 fa stened it to the
tree ho lding up the dipole.
I used a plast ic pail for an
um brella,•

_____________________ ____1
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The Anti-G ravity
Antenna-E rection System

Now you can put your wire antennas
as high as you want-maybe.

Photo A. Early open-end reel design, using nails and a gu ide ring.
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Joyce Kilmer once wrote :
/ think that I shall never

see
A poem as lovely as a tree.
But trees mean different
things to different people.
Personally, I ca n never visit
a tropi c island and see a

ho me surrounded by ta ll
coco nu t pa lms wi t ho ut
mentall y projecting a n an
tenna fa rm o nto those
trees .

Earl y History

In 1948, when I moved in-

to a house in Wash ington,
DC, su rrou nded by trees, I
was faced with the problem
of erecting wire anten nas
without eve r having ac
quired cl imbing skills. By
1950, I had begun to study
how to use a bow and arrow

•

to accompli sh this, and by
1952, I was the author of a
published article outlining
problems and procedures.'

In seeking ways o f get
ting a rope up over a tree
limb, I immediate ly re
jected any method which
employed a pistol or other
firearm as unsuitable for
most civilia n purposes. A
group of techniques con
cerned with a slug, fishing
sinke r. roc k. o r ba ll at
tac hed to a line, thrown by
means of a hand p itch, sling
shot, or cas ting rod , were re
jected after some early ex
perimentation with a small
rock on the end of a line. A
problem would develop if
the object came down over
a limb with o nly a little line
to spare and wrapped itself
around this limb. On one
occasion, it became evi
dent that such an object,
suspended over a sidewalk,
constit uted a real hazard; it
was removed with the help
of the Fire Department us
ing a hook and ladder.

The c ho ice narrowed
down to a bow and arrow
the arrow, of course, being
blunt-nosed. The idea was
to fire a light line over a



branch. use it to pull a heav
ier line . a nd then follow
with a rope. Those days. to
ensure the least drag o n the
a rrow. I used what was then
kn own as Size A nylon
thread as the initial line.
followed by a string kn own
to the trade as carpe nte rs'
c ha lk line . The c ha lk line
was used to haul a 9 .5 mm
(3/8") rope . Sinc e these
lines. when pulled, tended
to c a tch in sma ll c rev ices
and c ro tc hes . it was neces
sa ry that the junc tio n be
tween one line and the next
be wrapped in a conical
fashion with smooth water
proof tape, a s shown in Fig.
1.

The arrow itse lf had to be
just heavy e no ugh to come
down by its own weight.
dragg ing the line after it. In
those instances where the
shot was termi nated with
the a rrow suspended o ut of
reach. a sl ight jiggli ng of
the other end o f the line
sometimes was needed to
make the a rrow slide again.
The arrow I finally c hose
was a st rai ght sec tio n of 8
mm (5/1 6" ) wooden dowel .
66 c m (26") long. Tail f ins
made of tape were essential
to keep the a rrow from tum
bling. three being used. I
notched the tail end of the
arrow to fit the bowstring. I
made a notch near the tail;
its purpose was to clinch
the e nd of the line. which
was knotted.

One of the mo st di ff icul t
mane uvers I ran into in t he
early days was that of get
t ing the a rrow to drop over
a desired b ranch in a grove
of trees. Sometim es the a r
row would come down a nd
drag the line over a branch
of a tree far ther away than
the one intended. It was fre
quentl y possible, with ca re ,
to withdraw the line slowly,
while jiggling at the sa me
time. in suc h a manner that
the arrow ca me back over
the unwanted branch and
fell again . pulling the line
over the correc t branch.
Fig. 2 illustrate s the case .

Storing and launching

I

Fig. 1. Tapered line ioint.

the line req u ire d a special
technique. Whether I was
pitchi ng a roc k tied to a line
o r firing an arrow. letting
the line lie in random fash
ion o n t he ground resulted
in snagging on irregulari
t ie s. blades of grass. and
tra sh . My initia l so lution
was su ggested to me by an
unknown Air Force e nlisted
m an who happened to be
browsing in the sa me sport
ing-goo d s sto re w he re I
bo ught my first bow.

My first line-launcher sys
te m had e ight la rge nail s
laid out in a ci rcle, protrud
ing through a sma ll board
so as to form a c rude o pe n
face reel. (Re member. thi s
was before the time of spin
ning reels .I In making a
shot. I set the ree l on the
grou nd and aimed it like an
a rti llery piece . proppi ng up
the littl e board with a sto ne .
In re tr ie v ing the line . I
wo und it bac k on the reel
by hand, ta king care not to
gas h my hand on the e nds
of the nail s. Problems with
occasio na l snagg ing of the
lin e on tho se na il ends led
me to devise a wire gua rd
ring held to the board by
means of a vertical se ct io n
and a wing nut . Befo re re
t rieving t he line . I would re
le a se the guard ring, which
would then float on the
line . sometimes getting
tangled .

I was not the first to use
the bow-and-arrow tech
n ique. apparently . Many
yea rs ago so m e o ne In

fo rmed me that he had see n
a n ea rlier article in CQ
maga zine .

Later Developments

In later yea rs, 1 decided
to sac rif ice some of the
range ava ilable with a light
nylon thread as the line so
as to ha ve a line strong
e nough to hau l the final
a n tenna ro pe . thus ehmt-

J

U"~SrRED

Fig. 2. Arrow falls in wrong tree.

na t ing the need for an in- t ha d pre vio usly designed a
termed tate hau ling line. I vertical whip anten na using
began using wove n-nylon a fiberglass mast in S't -cm
casting line of 2G-pound tz-toon sections, each sec
test strength. Also. for Field tion bei ng socketed to the
Day operations. I found nv- next by means of drilled
Ion parac hute cord satisfac- wooden dowel se gme nts
tory for wi re antennas sup- ceme nted to the sec tio ns.
ported by trees . I kept the By plugging two of these
same a rrow specificat ions mast se c tio ns together, I
but found that two ta il fi ns have a 122-em Ia-footl ar
sti ll p rovided sta bility. For c he ry bow. A ny lo n string of
suitcase portability, I made t he righ t length fastened at
some shorter a rrows . e ac h end to e ye le ts on

O ne bi g imp rovement wooden ca ps d rilled fo r the
was my repl acement for the fibergla ss rod di ame ter pro
open-face li ne launche r de- vides me with an insta nt
sc ribed a bove. For my new porta ble bow rea dy fo r use .
design, I fa stene d the top of Fig. 4 shows the compo
a peanut-b utte r jar to a nents.
sm a l l board and t h en I fo und tha t the mast for
sc rewed the inverted jar in- an a ll -terra in vehicle sa fe ty
to its lid . The outside of the warning pennant is an ex
ja r became the open-face cellent low-cost source of
ree l. In it ia ll y. I used a guard fiberglass stock . The type
ring as before. Fina lly I re- purchased was The Detec
so rted to an eyelet sus- tor. Co lum bia Products Co,
pended above the jar on a (subsid ia ry of Shakespeare
dowel stick mounted far Co .I PO Box 4470. Colurn
e no ugh away from the jar bia SC 29240.
so as not to interfere with Noticing the im p ro ve
rew ind ing. so that nothi ng ments in fishing ree ls over
would ha ve to be remove d the years. I thought it would
fo r re trie va l of the line . be intere st ing to see what a

I ca ll this line launcher, spinning ree l would do for
illustrated in Fig . 3. t he PBl l storing a nd re leasing the
(peanut-butter-ja r la un c her) line, i.e.• as a lau nc he r. t had
a nd adv ise pro spe c t ive been rel uctan t to make a ny
bu il de rs to eat the peanu t test s. fea ring that a mono
bu tte r be fore assembling filament line would be too
the device. springy in contrast to a

For portable operation. I woven cast ing line. Fi nal ly.
found it desira ble fo r everv- however. a note in QSP in
thing to be short e nough to dicated that la rry W3MSN
fit into a standa rd suitc ase . was having success with a
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Photo B. Close-up of PBll line fauncher.

But I had "one more
string to my bow," so to
speak. Cons idering my pre
vious successes with the
very limp zn-pound woven
nylon casting line, the next
and last step was to tr y this
line with the O lympic reel.
Success was ac hieved, but
the results we re not as good
as with t he Pbl t.launcher.

Co ncl usions

Results o f tests a re sum
marized roughly as fol lows:

1) The Zebco 202 wound
with a-pound Trilen e Xl
monofil amen t line gave
about 5% greate r ran ge
than my PBll with 20
pound woven-nylon casting
line .

2) The O lympic E$-2 with
the zo-pound wove n line
was about 15% worse than
the PBll with simila r line .

Greatest range and some
reliability came with the
Zebco 202 closed-face reel
filled with old line and then
wound with 8-pound Tri
lene Xl. However , the
8-pound line is hard for
many people to see and
might still be more springy
than desi red, besides not
being as strong as might be
des ired fo r hauling a rope
over a branch. It appears
that the PBIl with zo-pcund
woven line was the better

lessen the binding men
tioned above .

I mounted the reel on
PVC tubin g inserted in a
flagpo le bracke t. as with
the previo us reel. With an
open-face reel , howeve r, it
was necessa ry to guide the
line by means of an eyele t
mounted above the reel on
the tubi ng as in the case of
a casting rod.

To my disappointment,
using the 2a-pound Xl line
wit h t he Olympic reel
resulted in a tangled mess
on the lawn, in which a
cherry tree, the neighbor's
dog, and I were temporarily
imp risoned . Evidently, even
t he Xl grade was too
springy in the 20-pound
srze.

me nt lines wit h diffe rent
degrees of springiness, The
kind with the trade na me
Tr il e ne is so ld in th ree
grades of stiffness, I bought
a ro ll of a-po und Tril en e xt.
the least st iff, I foll owed the
advice of a sa les man- who
sa id that on ly the top 3.2
mm (1/8 inch) or so of line
wo uld come off a spoo l
witho ut bind ing-and filled
most of the reel with o ld
woven cast ing line , depos it
ing the monofilament line
above this, Success was in
stant.

Si nce I was still inter
es ted in a lin e heavy
enough for sen ior citizens'
eyes to see a nd he avy
enough to haul up a strong
rope , I did not give up on
the idea of a zo-pound line.
So my next pu rchase was a
roll of Xl in the zo-oound
st rength . This was too
heavy to use in the small
Zebco 202, so I bought an
Olympic ES-2 skirted-spool ,
open-face spinning reel.
This reel is capable of han
dling heavier lines, and the
side of the spool against
which the departi ng line
rubs is tapered so as to

bracke t and aimed in the
des ired direction. I used the
8-pound monofi lame nt line
wh ich came with the reel.
The ran ge was rather good,
bu t, as appa rently is tr ue
with a ll spinning reel s, the
line began to bind on the
edge of the spoo l after a
cert a in amount had come
o ff.

There was a more se rious
pro blem, however. For low
angl e shots, resu lts were
good. Shoo ti ng a t high
angles, however, the fall ing
a rrow permitted the line to
fa ll without tension, a situa
tion whic h appa rently does
not occur in casting. The
monofilam ent line tangled
hopeless ly as it approac hed
the grou nd. l imp, woven
nylon casti ng line would
have been vastly better in
this regard. However, I now
began to realize that a
spool with straight sides ac
tually requires a springy
line for the line to be able to
hu rdle these straight sides
in coming off a spinning
ree l.

Then I made a compen
sat ing discovery . It is posst
ble to purchase monofila-

._.
'"

closed-face spinning reel ,
Zebco 202 (e rroneo us ly
reported as Zeb ra 202). In
look ing ove r the merchan
dise at a local sporting
goods sto re, I noted that the
Zebco 202 wa s their least
expensive reel. so there was
eve ry reason to buy o ne.

1 tried the Zebco mount
ed on a p iece of PVC pipe
inserted in a sma ll fl agpole

Fig. 4. Portable bow comoo
neors.

Fig. 3. PBlL launcher.
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choice. Howeve r, the Ze b
co 202 combination is the
most po rtabl e , whereas the
Olympic ES-2 comb inatio n
is less fragil e in tra nspor
tat ion th an the PBJ l and af
fo rds faster line retrieva l.

As to approximate heights
possible, the foll owing was
ach ieved:

1) 2B-pound bow and
light nylo n thread (in 1951 ):
27 m (90 f t .].

2) 3O-pound bow with
PBIl and zo-oound woven
casting line : 20 m (65 ft.).

3) Port abl e bow de
scribed in the text with PBl l
and zo-pound woven line:
9-12 m (30-40 ft.).

Elsewhere, in O regon,
K7M KG has been using a
mod ern co mpou nd bow .
Jack sta ted in a QSO that
he reaches he ights in excess
of 30 m (100 ft.) with mono-
filament line which he says
should not be in excess of
10 pound s in ra ti ng, agree
ing with my observations
noted earlier in t he text.

In a subseq uent letter,
Jack wrote : " I might add
that I am using a large salt
water o pen-face re el , a
Shakes peare No . 2090. I at
tac h it to a short piece o f
1/2" pi pe w ith a ho se
clamp. I then stic k the pipe
in the ground with the reel
a imed at the treeto p. I have
lit tle tro ub le with 8-pound
Stren. The large reel is prob
ably a n advantage."

Relative to reli ability, a
foll ow-up by mail o n results
obta ined by W3MSNl re
vea led th at l arry did so me
t imes experience problems
of debri s rema ining in trees,
whic h illustrates the need
for b lu nt-nosed a rro ws .
Althou gh in five successive
Field Day operations e nd
ing in 1979, the Boulder
Amateur Radio Club ar
chers scored o nly o ne lo ss
of an arrow (in an irrigation
d itch) and d id not decorate
any trees with f ishing line,
still my own occas iona l bad
expe rie nces ind icate that

skill and caution are need
ed, even to the extent of
having bystanders keep a
safe distance in the event
that the line fr om t he
launcher snags o n one e nd
of the bow.

Here it becomes a ppro
pri ate to qu ote Hen ry
Wadsworth l ongfellow. In
"The Arrow and the Song,"
he wrote:
f shot an arrow into the air.
It felf to earth f knew not
where . . .

In today's bedroom co m
munities and even amo ng
th e Rocky Mountain ever
greens of Boulder's public
p ark on Mt. Flagstaff ,
where Field Days are some
tim e s held , longfell ow
wo uld be co ns idered ir
responsibl e.

l ater in the poem, l ong
fellow told a bout finding
the arrow " lo ng, long afte r
ward in an oak." luckily,
for irresponsible-but-sensi
tive l ongfellow, the recip-

lent was o nly an oak t ree .
Another c ase for blunt
n o s ed ar row s - u nl e s s
you're o ut deer hunting -e-m
seaso n, of course.

While w ishing you all
good luck with you r archery,
le t me o nce agai n tu rn
to Iovce Kilmer's poem
q uoted in the beginning. He
described:
A tree that may in summ er
wear
A nest of robins in her hair.

When we utili ze antenna
arc he ry, le t's not rep lace
that "nest of ro bins" with a
" me ss of rope ends ," re
mem bering that Kilmer a lso
wrote:
Only God can m ake a
tree. •
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10 METER CONVERSION KITS
AM-FM-SSB

AM-40 CH kits - $10_95 to $19.95
AM-23 CH klls - $15.95
SSB-40 CH kits - $19.95 to $29.95
SSB-23 CH kits - All kits-$29.95
FM-40 CH kits - (with freq. con-

version-$34.95)

Our FM conversion kits fit most 40 chan-
nel AM or SSB radios

CRYSTALS

10 Meter conversion crystals from our
Iist-$3.50 each- 6 or more-$3.00 each

FREE CATALOG-Write or phone for
complete listings.
PHONE: (617) 666-4302

Independent Crystal

Supply Company -"
141 Route 6A, Box 183
Sandwich, MA 02563

•

9.95

$59.95

PHONE OR MAIL
(3 17) 291 7280

291 2995

~
~

BUlL T ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

1. 9 T O 2.5 G H Z

VARIABLE POWER SUPPLY
BOARD & PARTS KIT

ALL SY STEMS INCLUDES DETAILED INSTRUCTION

COMPLETE SYSTEMS

~

.., :t~~I~~~SCp~~I~~~NCHED ;;;

~.~::,:::,:~~ r.~~~~~~S~6~.~9~S~==,:~
~ MI CROWAVE ALL RG59 /U COAX CABLES ~
Ii') ANTENNA KIT 59.95 COME WITH CONNECTOR IV

ffiDOWN CONV KIT $9.95 ATTACHED 3::

~ POWER SUPPLY KIT $9.95 100 FT $15.95 ~
~CABINET $6.95 75 FT $1 3.95 ~
o $ 3 6 .8 0 50 FT $10.95

3 FT $2.50
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Terry Simond~ I-VB4FXD/1
PO Bo~ 1558
tdgofrlOwn MA 01539

Your Own Beam-Bruiser
Muscle your beam around from anywhere with this
local control box. It's perfect for serious tower work.

Fig. 1, Beam rotator system showing added local-control unit.
Rotator unit on tower requ ires no modificat ion, nor does ce
ble run up tower,
62 73 Magazine · October, 1983

Construction of
Local-Control Unit

Fig. 3 shows detai ls o f the
local-control un it. If the unit

terminal 1 of the term inal
st rip on the rear apron and
connec t it to the grounding
lug on the chassis just be low
the terminal strip.
• Disconnect both ends of
the short jumper between
terminal 1 and ground and
d iscard the jum per-

• Connect a wire from the
cathode (band ed end) o f di
ode CR1 on the PC board be
hind the m eter to one coil
terminal o f the relay,

• Co nnect the ot her coil
te rm inal to terminal 1 on the
rear-apron te rmina l strip.

. Co nnec t the normally
open relay contacts across
the terminals o f BRAKE RE
LE A SE mic roswrtch S3. This
is the center switch in the
three-switch stack near the
f ront panel. Use #1 8 AWe
wire.

• Check al l connections,
dress the added w ires to pre
vent interference or chaf ing
later, and replace the top
and botto m cover sect ions.

Thi s com pletes the re
mote-eo ntro l-uni t modif ica
tions.

smal l surp lus unit and w ired
its DPDT contacts in a dou
ble-break confi gu rat ion.
Co il voltage should be rated
at 12-24 V de and less than
100 rnA. Appropr iate series
resistance can be used w ith
a lower voltage coi l, but
should be avoided because
of the higher ac tuat ion
current s.

To simpl ify matters, the
following pro cedure is sug
gested and may sa ve you
from chasing wiring aro und
the chassis to determine
where connections are most
eas ily m ade. However, I
wou ld suggest that you dou
b le-check your wiring to
m ake sure that production
variations don't exist be
tween my unit and yours.
• Before starting, pull the
pow er plug! Line voltage is
present on severa l exposed
points inside the unit.
• Remove the top and bot
tom covers by loosening the
eight screws in the sides of
the unit.
• M ount t he rel ay to the
chassis. There are several
unused holes in the chass is
that cou ld be used, or you
can bend up an alum inum
bracket.
• Unsolder the heavy t rans
former-secondary w ire from

o lOC Al
eO N'~Ol

o UNIT

~OTA'O'I

except for power cont rol
and meter indication Safety
is designed into the ci rcui t
so that, when under local
contro l, the remote-co ntro l
unit has no effect on the ro
tator . This prevents some
one in the shack fr om inad 
vertent ly moving the beam
while you are working o n it.
The local-control unit may
be housed in a weatherproof
box or stored in a protected
locat ion.

Modification of
Remote-Control Unit

Fig. 2 shows the schem at
ic o f the modified HAM IV
cont rol unit. The contacts o f
rel ay K1 added to the chas
sis carry 120 V ac at about 1
Am pere and must be ac
cordingly rated . I used a

. 0>
MA" IV
CONTROL

Fo r those of you who do
m ore t han a casual

amount of work on your
tower and/or beam, control
of the beam head ing f rom
the tower could be an ad
va ntage. Such was the case
at my QTH, and it prompted
the local -contro l urut de
sc ribed here for my HAM IV
Rotator Svstem (see Fig. 1).
M odifi cations to exi sting
equipment are made in the
HAM IV contro l unit and
should not require drill ing
any holes i f yo u are carefu l
and use your imagination.
Access to the indiv idual
wires in the rotator-eont rol
cable at the base of the
tower also wi ll be necessary.

The local-control unit w ill
duplicate all the funct ions
of the remote-control uni t



Fig. 2. HAM IV control-unit modification. Heavy lines show circuit changes and added parts.
See text for relay information.
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checking al l functions. If
there is any d ifference be
tween the " be fore" and " af
ter" operation, shut down
the unit imm ediately and
check your w iring.

4. Now, leave the power
sw itch on, go o ut to the
tower, and set the 5A FE TY
switch to the l ocal pos it ion.
Not hing shou ld happen.
This switch d isconnects the
m otor-control Jines from the
HAM IV cont ro l uni t to pre
vent inadvertent o peration
while you are worki ng on
the beam.

5. M o ve th e BRAKE
sw itc h to Rel ease . You
sho uld hear the brake so le-
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Final Checkout
and Operation

Do the following step-by
step checkout procedure to
make sure that all connec
t ions are correct.

1. Set the local-cont ro l
unit switches to the follow
ing posit ions: SAFETY (53)
Remote. DIRE CTIO N (52)
Stop, and BRAKE (S1)-Set.

2. Plug in the HAM IV re
mote-control unit and turn
the power switch on. The
l ight in the meter should il lu
minate and neither t he
brake nor the motor in the
rotator shou ld be energiz ed .

3. Operate the unit and
veri fy no rm al o perat io n,

Fig. 3. Local-control unit schematic. See text for explanation
of X and Y. See Fig. 4 for conductor sizes in local cable.
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f reed up terminal 1 so it
could be used to energize
the relay from the local
control unit. If our station is
prudently wired, then every
thing w ill be grounded. Fur
ther, if the tower is ground
ed to the same point as the
stat ion ground, then theoret
icall y we could use this
ground line as the return cir
cuit for the motor and brake
in the rotator, and use termi
na I l on the remote-cont rol
unit fo r relay con trol-we
wou ldn't have to add any
thing to the cont ro l cable.
Don 't do this! That ground
line i s t here fo r sa fety
reasons and m ust not be
used as a current-carrying
co nductor. Use the circuit
shown here and you will re
ta in grounding protect ion.

Junction-Box Details

I would strongly recom
m end the use of som e sort
of junct ion box (see Fig. 4) to
m ake the connect ions be
tween t he local and remote
unit and the rotato r. Cut the
control cab le o nly after
carefu l exam inat ion of june
non-box placement and ca
b le run. locate the box out
of the weather if possible. If
no t, use a weatherp roof en-
closu re. A sim ple, albeit not
elegant, method is to drive a
length of 1 x 4 board in the
ground to attach t he termi
na l strip and hang a plastic
t rash can upside down on
the board. There would be
room inside for the terminal
strip and the local-cont rol
uni t.

is to be sto red in an unpro
tec ted location, a weather
proof enclosu re should be
used to bouse the compo
nents. Otherwise, a standard
minibox ca n be used. Con
struction is straightforward,
the on ly preca ution being in
the select ion of the D IREC
TION (52) and SAFE TY (53)
switches. These carry the
m otor current, which is
about 2.5 A ec, and should
be r a t e d according ly .
BRAKE switch 51 has only to
carry the brake-control relay
cu rrent. Rotary switches for
52 and 53 are not recom
mended. as they will prob
ably not carry the load.

The indicator lamp show n
in Fig. 3 is optional but is rec
ommended to rem ind you
that you have the brake re
leased (energized). The ac
voltage across the brake line
(termina ls 1 and 2 of the ro
tator) is about 30 V ae. By
using the diode in serieswith
the lamp. the voltage is ef
f ec t ive ly hal ved to t he
lamp, thereby reducing the
power-rat ing requirements
of the series resistor. M ea
sure the voltage between X
and Y o n yo ur unit and insert
the appropriate resistor. Cal
culate its value using O hm 's
law and the rated current/
voltage specs of the lamp
you are using.

One more wire w ill be
needed in the cab le ou t to
the junct ion box at the base
o f the tower to allow actua
tion of the brake-control re
lay in the remote-co ntrol
uni t. If you have spares in
t he existing cable, f ine. If
not, lay a length of ord inary
z ip-cord, f ield-telepho ne
wire, or even a single strand
of #20 AWe along the exist
ing cable run to the junction
box near the tower base. The
cable run up the tower to
the rotator is left as is.

Close inspection of the
circuit m ight suggest that
perhaps the extra w ire isn't
needed after all . By moving
the power-t ransformer sec
ondarv from term inal 1 of
the contro l unit to the chas
sts (where it was electrically
: o n nect ed anyway), w e



Fig. 4. Junction box and overall cabling. If added locakontrol cable plus existing cable
lengths tota/less than 125 feet, use #22 wire in locaf cable. Use #20 for up to 200 feet total,
#18 for up to 300 feet total.

Conclusion

While th is convenience
may not be desi rable to ev
eryone with the HAM IV sys
tem, it sure can save you
some ste ps in that special
situat ion. Most antenna ro
tators operate in a manner
simila r to the HAM IV, so
that the principles shown
here can be applied directly
to other systems , Remember
to check all your connec
tions careful ly before ener
gizing fo r the first t ime, and
be particularly prudent with
your ground connections.
Crounding systems are for
life an d equipment protec
tion. Don't chea t! _

the meter on the remote
control unit. " Jog" the DI
RECTION switch when you
think you a re getting close
to a limit to prevent me
chanical damage to t he
beam, rotator, and/or tower.

9. When you a re through
with the local-control unit.
reset the switches to the po
sitions given in step 1 ,
above .

OR'G' ~Al

ROTATOR,

switc h to Release and oper
ate the DIRECTION switch
both CW and CCW. The
beam should move accord
ing ly. Be very careful as you
a pproach the travel lim
its - you no longer can see
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shou ld set and the li ght
should go out.

7. Operate the DIR EC
TI O N sw itc h. Noth ing
shou ld happen.

8 . M o ve the BRAK E
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noid pu ll in at the ro tato r
and the light on t he local
contro l un it s ho u ld il
luminate.

6 . Move t he BRAKE
switch to Set. The brake
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WARNER HILL

_ 2 x 20 MHz. Max. 2 mV/cm
e Tlmebase40 ns - O,2 l'11cm
e Trlgge; Bandwidth 30 Mhz
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TV STATIONS INCLUDING A SECTlON
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is available.
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e X·Y Operation (1:1 Ratio)
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WILSON Microwave Systems
MD-9 9ft. Satellite TV Antenna
An alternative10 one-piece antennas. Simple to assemble- only asingle
person is needed fo r the total installation; no individual component
weighs over 20 Ibs and no professional concrete work is required.
Su rface tolerancesare held to 1/ 32" for optimum performa nce and the
.385 F/ Dratio perfectly matches all popula r feed assemblies. The polar
mount is simple 10 install utilizi ng the single pipe mount and rotatable
base which mounts on a 3~ scnedu!e 40 pipe secured in conc rete.
Note: Pipe is not included from the factory. The adjustable declination
angle sweeps true for af parts of the country and the azimuth cra nk is
easily inte rc han ga ble fo r ei the r East or West coast installations.

MD-9 Specifications
FRAME
Type True polar, rotatable base
Construction . . . ••. . 114" . 3/8" steel
Weight 70 pounds
Finish Brown
Azimuth Sweep 910

Elevation .. . . . . . . ........ •.. •.•• 660

ANTENNA
Diameter 8'8"
Construction •. 12 panels, 18 gao steel
Finish ••• •.• •.•. Tan, industrial grade
Weight 180 pounds
WlIld-operationat 50 mph steady load

SurVi va l .. 100 mph steady load
Temperature range... •• -60 to + 1 2 5 ~

Frequency 3.7 to 4.2 GHz
VSWR 1.1 to I
Gain 38.5 dB
FlO Ratio .385

w 1/2 power beamwidth ...... . . •• 1.80

.- -

•
- " "~ '~ ,..,.... -
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.... "" " " '" ~ J:::x:::J" ,. "
. -

""'-- ...;.;;;;
•_.
iJ

WILSON Microwave Systems
YM-1000 Satellite TV Receiver
with infrared Remote Controller
Features:
• Channel scanning
• Automatic polarity changing ~..
• AFC
• Automatic antenna switching
• Built-in modulator
• Digital channel display
• Fine tuning
• Lighted meter

Complete Satellite TV System - S~eciatf
• WILSON YM-1000 Receiver w/infrared remote control, modulator and
downconverter • WILSON MD-9 9' dish antenna. AMPLICA 1200 LNA
• CHAPARRAL Polorotor I • 125' cables/connectors AU ~lVt $169400

I '.:>-...\ ... ,"
Paul Wittkamp
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Thomas Roth

11619 Johnson Drive
Shawnee KS 66203

Put Together the
Shawnee Logic Probe

It's better than a tomahawk when
you're on the warpath against glitches.

Fig. 1. Schematic. Resistors in Ohms, capacito rs in ul . Oi
odes-1N4148, 1N4154, etc.
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Parts List

eo"

1) Give it a pu lse memory;
tying the Q output to the set
input, a resistive pull -up on
the reset inpu t, and SPST
switch to GRD for reset
should work.

2) If you 're reall y worried
about overvoltage, you can
put a 15-18-volt zener ac ross
the supply line.

3) If you need to know the
polarity of the detected
edge, you can wire in the sec
ond half of the 4538, elimi
nate the diodes, and connect
the two inputs to the lM393
outputs, adding a second
resistor/transistorfLE D.

I hope you find thi s as
useful as I have and get it
workin g the fir st time
around. •

Item

1N4148 (1N914, 1N4148, etc)
T1 LED (red)
T1 LED (yellow)
LM393 dual comparator
MC14538 dual one-shot
MPSA13 NPN transistor
0.1 uF capacitor
1.0 to 10.0 uF electrolytic (alum.ltant.)(opt.)
3k 1% resistor (hand-picked 5%)
4k 1% resistor (hand-picked 5%)
1 megohm 5% resistor
10 megohm 5% resistor
1k 5% resistor
6805%
Misc. hardware, PC board, case , etc.

Qly

2
2
1
1
1
1
2
1
2
1
3
2
1
1

$.20
2.00
1.00
1.60
1.20

.60

.75

.60

.60

.25

.30
20
.10
.10

10.00
$1 9.20

Notes: (1) Resistors 1/4 W (1% may be 1/8 W). (2) MC14538may
be replaced by MC14528. It is pin-far-pin compatible but the RC
values will be different (see 14528 data sheet). (3) 11 314 LEDs
may be substituted if they meet the current tolerances of the
LM393. (4) LM393 may be replaced by a quad comparator
(LM139f239/339, LM2909, LM3302).

Operation is very simple.
You just clip the supply
leads to the circuit under
test and probe away. The
probe's input impedance is
greater than 1 megohm, so
you shouldn't load down
most c irc u i t s. If a test
point is between 30% and
70% supply, you will get no
LED ind icat io n. Any logic
changes should give you a
pulse ind ication.

Some things you may
want to do to your probe are:

uFl, although I've built it
both ways with no apparent
operating prob lems. You
may substitute a 2N2222 or
similar Nf'N t ransistor for
the MPSA13

Co nst ruct ion should pose
no probl em. I 've bu il t two
sizes of probes so far , one in
a Continental Specia l ist log
ic-probe case and one in a
cigar tube. The resistors are
all 5%, V. Watt except as
noted on the schem at ic. If
you 're eyeing a cigar tube,
you probably w ill want to
f ind some miniature capac i
tors. You may want to add a
small electrolytic capacitor
across the supply leads (1 -2

shown with supp lies of 5-12
V dc. The pu lse detector is a
CMOS one-shot (MC14538)
triggered on the rising edge
of the lM39 3 outputs
th rou gh 1N4148 diodes.
W ith the RC values shown, it
has re liably t riggered at
greater than 30 kHz on both
sine and square waves.

W ell, here it is. Another
logic-probe projec t.

It's not the simplest , most
exotic, or highest-frequency
probe you've seen, but it
works for me.

This probe indicates a
high or low at 70% and 30%
of V + (a CMOS specifica
tion, but close enough to
TTl switch ing leve ls to keep
you out of trouble). The cir
cuit in Fig. 1 is very st raight
forward . One sect ion of the
voltage comparator (lM393)
senses V in over 70% of sup
ply and the second section
senses V in under 30% .
These two sections direct
drive the appropriate LE Ds.
You need to be carefu l of
LED current as the LM393 is
rated at on ly 6-mA sink
min/16-mA typical. I've had
no trouble with the val ues

The logic probe.
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ATV TRANSMITTER/CONVERTER

-.-:'--;;" " •

ATV DOWNCONVERT~E:R~~~~
FQf tnose whQ"' '''l.1JC' ee Ina -'\i"Y Kl lon
before)l'l~lno a comple\••l al lon,
the T'IfC.4 1a lor you G.ru t fo [Pi/b lic se' v·
Ice se!'llPs, deT~ (le lfing a buddy
Inl erested ""51100 all anlen l'll 1M I TV
sel luneet Ct{' f. 3. or and plug il'l to
llholls . 589

$I . TVC·4

TVC··R edr" low·noise 'ters lon •• •b(s .. S99 deli'terttd In USA

$399

TC·l

* High resolution and color video
* 10 watts output
* Broadcast standard sound
* Tunable downconverter and 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 mov ies. computer games, video tapes. etc.

Let P.C. put you on the air and SAVEl
All four modules 

Complete System price $245.00
SAVE$1 1.00 over price jf purchased individually Arcadia, California 91006

PAS 10 Watt ATV P1lw.. Amplihel . $89 ,00 ppd.
Tfle l'.I.5 '" pur OUI 10 ..au, R"'S po..tI" 01\ SV'" top,_ tI·....., *'1n 80 "'.. OJ lf1e l )(AS ..eM' SO 0l'lmI
.. .and our .....5 _ ..lCl1n lor tne _ _ '""" goocI
wanly kit~ _ _ ReQuores 13 I VOC 'eo 0
, ...s

FM AS Audio Subcarritr Gene ralOi . $29,00 ppd ,
pua audiO on you' ame,a "11100 lust a$ b,o;a(fo;a \1 eces
al ~ ~ MH z, Pul$ ou l 1 V p-p to d" . e TXA5, Rl!qu<res
low Z mike . 150 to 600 II ana 12 10 18 VOC (jJ 2~ rna
wo,. , .. nn anv t'ln,m ll te r wllh ~ MHz "dell N nd·
.. ,dln

Tom W60RG

Call 01 write IOf our comple" C11lllog 0 1 SPf!'ClhcetIOl'ls. alatiOl'l setup dl~rema.
and opt Ional aecessofles wh Ich ">chllle : anlennas. modulators. tesl ;.ner. tors.
cameras and much. much more. see Ch. 14 1983 ARRl H,ndbook.
TERMS: VISA or MASTERCARD by le lephOne or mall. or check or mOl'ley order by
mail. All priCe! are dellva'ed i n USA. Cha rge oroere normally shipped wit hIn 24
/'lours. Pa' ll.Ol'lll checks mu sl claar I lrs!.

(213) 447·4565

P.C. ELECTRONICS 2522'monlana

TXA5·4 Exciler/ModulJl0r )Q . 585.00 ppd .
W"eG ,nd tested rr;:":luIe oeslgn&d fO o""e PA5 10 "'att
lIne,r ,mpl,her TM 100 "'Hi cry stal deSIgn keeps ~a' ·

monIes out 01Two melers t~ talk bat . vcee modu l'lOr
'5 a lUll 8 "'HI 10<~_ raoncs and colO< ~e '
Qwes 13 8 Vrl\;..!!11 80 mw 00ljlUl lIO'<'er
Turoecl ...~ h ",_plW 5, ,;yl or ' 16 25 MHI
II'IIIl~1ll.........r"lOlIbIt " 15 .. Si lO00 N'

~
JVt.~'~AT ODwn U""t1e1 . S'9.OD ppd,

. "~ f W Ooolll'e ~~nce<l ... . eo
..., le5lS!S ontf<mod..., __•

-ee<I UHF__ TV se! 001-
2 \'If 3 "'..... 420 10 a~ UHl

Ilequ 12 10 ' 8 \lie
Erl..~ 21. Nf~Sn ,.u...

l i d. .~ 5S' Oll ~
SUP""Mftl4Mle CtG Wllh ClloA.'" ,.ump I 5 dl

NF.,1Il _ nl S1' ,OOp'd

_. .,
-.~ .

t- ...... , .. _. ..

... - '..... ." "l~ r.'
, · '~ t · ~ ':, ;;. ."",. ,.~" . .
. .", - ....

ZIP

ZIP

STATE

STAlF

•
••,.

CARO#' EXP. DATE"-__

SIGNA11JREo ..:==================MYNAME _

ADDRESS
OTY
send the subscnpuoo 10:
NAME
ADDRESS

,
•

•

----------------------

~.
•

YES! I'll give a useful glfr. send 12 issues of 73: Amateur Radlo's
~ Technical Journal for only 519.97 10 the person I've named below:

~t~ 0 Me 0 VISA 0 AE 0 o-tECKIMO 0 BILL ME

\ '

•
•....

~ Farmingdale. NY 11737 63AA6

•

)"",'* •..,
,

Canada & MeKlco $22,9111 year only, US lunds d'awn on US Wnk.
Foreign sur/ace $39.91/1 yllar only, US funds dfewn on US blink.
FOfel\ln air mail ploue Inquire_All oift .ubec,lptiOl'ls begin w ith lhe
JeflUary 198<1 Issue.

l~
Amateur Radio's Technical Journal
P.O. BoxQ31

•

-
. ,
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55-32

res
Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder fie ld today. All tones are instantly
programmable by setting a dip switch; no counter is req uired .
Frequency accuracy is an astonishing ± . 1 Hz over all temper
atu re ext remes. Multiple tone fr equency operation is a snap
since the dip switch may be remoted . Our 55-32 encode only
model is programmed fo r 31132 CTCSS tones or all test tones,
touch-tones and burst-tones .
And, of course, there's no
need to mention our TS-32
I day delivery and
1 year warranty.

Group A
67.0 XZ 91.5 ZZ 118.82B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B
74 .4 WA 97.4 ZB 127.3 3A 167.96Z
77.0 XB 100.0 IZ 131. 8 38 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 6B
82.5 YZ 107.2 IB 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 VB 114.82A 151.4 5Z 203.5 MI

•

TS-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40 "
• High-pass tone filler included that may be muted
• Meets all new RS-220-A specifica tions
• Available in all 32 E IA standard CTeSS tones

SS-32 Encoder
• Size: .9" x 1.3" x .40-
• Available with either Group A or Group B tones

Frequencies Available:

• Frequency accuracy, ± .1 Hz maximum - 400C to + 850C
• Frequencies to 250 Hz available on specia l order
• Continuous tone

• Frequency accuracy, ± I Hz maximum - 400C to + 85"C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

Wired and tested: TS-32 559.95.55-32 529.95

Group B
TEST· TONES: TOUCH·TO NES: BURST-TO NES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 94 1 1633 1750 2000 2300 2550
2805 1800 2100 2350

1'-'7 COMMUNICATIONSSPECIALISTS
426 West Taft Avenue, Orange , California 92667
(800) 854-0547/ Califo rnia: (714) 998-3021
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Maff03 OI",.d.~ls SV1/W

Box 31!57
Armlns, G_

.... in~ counlry, Gr"" radiO ama-

p1anallon 01 tIM UK eallaign . llocatlon

""'... woukl be at I'IIIp. Evan without ocn
aldlifif 'O lI:of!( l. I,,,U call19'' Of fIl<l*'
lmenll l IkleI ,n. t!'le UK conlrlbutes no
leu t....n 56 Pf1lIlaes 10 11'11 WPX progrillm!

UK ca lls lg na .re dlYldfod Inlo Ihree "",In
pal1s: Ille counlry deslgnalor, 11'11
operator Ide ntlll81, and lhe opllonal suI·
Ilx. Ttte moal important 01 Ihe.e Items II
tile operatOf ldenlill., a nd ec • will dea l
wllh Ihi, 11..1. II conslsls 01 • Ilgura and
lwo Of three !ell""'. In my case, Ille
oparalOf1d8n111"" Is 4EJ'" and 11'11• • like a ll
0I1'1efa, I. unlqua {bul lhe!. eouIc:I be a
3EJ '" Of.n 6EJ.... ate.).

The ligure Indlcales Ille cIa.. of licen$<l
held , thll beifIQ ell...... elasl ... Of elan B. A
er..s-A Ik:en.ee may u,. all ~nds a nd .11
modes . nd ha , passed I w. llten leal a nd
a 12·wpm code tes!. ... ela..·8 licensee
may use only tl'll VHF bands (144 MHz and
above-nole lhe e~cl uslon 0150 101Hz and
11'11 Region One allocat ion at 10 Mttz) and
any mode axeepl ON. A ela.I-B licen$<lll
obtaIned by pusifIQ only Ille wnllen teet.

The prelix number On c:onIunellon Wlln
the number 01 lett"'" in some eases) i~

d leat" Il'II lIcensa clast:

Numbllf L8t1.... CI ..

o el l ...
1 all B
2 a ll ...
3 a ll A
4 all A

5 all reciprocal
6 IWO A
6 treee B
8 1_ A
S lh,ee B

(Note lha l 1 Ind 9 Ire resefYfld lor a lew
l petlal experimenlai llee n....)

Preced ing Ihe IIgure I' t he counlry Iden-
nner. In my <:ase, my slatlon Is licensed In
Erogla nd , SO I use G. HoweYllf, II I drive
down 10 11'11 PrinclPalily 01walas (Whlclt I
can do In about 40 mlnul..~ I muSI
dlange Ille prellx 10 GW.

Tha eounlry Pf1lIia tl'lWiIlfOfl Irdiealea
tile location from wI'Ilct'Illle .1.11on Is op.
erllirog 'athe! tllan in wlt!cflll is licensed;
II I Iravel to Scotland, • become GM.. EJ....
The lull range 01 UK eounlry prell~es it:
G-Erogillill, GM- SOOllan<l, GI- N. Ireland,
GW-WII... GO-Isle of Man, GJ-Jersey,
and GO-Guer nsey.

.... wel l as a possible elMlnge in counlry
prellx, Il'IIlIaWlling IMIm will a lmosl CIIf·

lainly IMIWlo use a sullix. Qpeo-ll ifIQ I,om
my ear In WIles. wtheh I do occasionally
witl'l iIln n ·29l) and iIl3G-WIIt linear,' SiOn
GW4EJ ANI_II'II sulflx Indlcallng mobi le.

II I walk into tI'e mountains wlm my te-2E
~alk!e (lldmItlecly not ~ likely), I
.Ign GW4EJAIP-thls lime 1M sullix in-
dlea llng porl.ble.

III sel up a aeml.pemllnllnl (I.e., ""' Ins
powered) Slillon In my Ira ilef near Ap
pleby In Ille EngllSll Lak. Diltrlcl. I sign
G4EJ"''''-ll'Ii' Indical ing an alt_li..--Fina lly, I must ment IOn GB preliaea
wtllcl'l Indleatl spetial_t statlona
{usually al lair. Of lelllS, al e .) and wtllch

may be operlting loom any eounfry In Ihe
Kingdom, as may beaeons and ,e pest ... s
wltlc h al.o use Ihe GB poella.

GREECE

nH PHIUPS QSO P...RTY

Frlnch PtWHjl8em~ and employ.
ees of Ita allllla'e eompani8$ hive
organized Ihi. year'. aso Party. Eaetl
ham wtlo tIelonga 10 11Il. group WOfktwida
is ..elco". 10 parti(;ipall. Rules ean be
obtained lrom tile counlry COOfdina lOf Of
lrom Eric ludwig FlllT, II Rue d8 la
Brosderie, 78340 Clayea SOus BoIs ,
Fra nce.

The HF- CW eontest will be held Nov.
5-8, .nd lhe HF SSB portion will be on
Nov. 12_13. HF RTTY and SSTV enl ra nl.
will be competifIQ Nov. ~13, and I"
VH F-'JHF cont_1 wul'leld Sapt . 17-18.

GREAT BRITAIN
Jeff ~.yfIiIlfd G4EJA
' 0 C/Jurchllelds
Widnn W"" 5lRP
ChNhlre. EngI. nd

By lha time you read Ihi., you will prob
ably IMI.... lteard some new prelix" "om
lite UK. On tl'll HF bands , G8 call s will be
a<:llve, whll.1 G1 calls will be on VHF {and
may be l'IIard In the US yla . a te lille, 01
course).

II OCCull 10 me, IllefelOfe , ltwll an e x·

FRANCE
0.,,* a.- F-1 Da Y

" Rw Em"e u/:Ii(:M
28100 DtIcI., F-f1lncf

Each .,.... slnot 1976, dutl .lation Fl KJC
has organized a haml..1 at llle e nd 01
J une. this c lub belongs to a F.ench eolor
CRT l.elOfY (Phillps-RTC) located In
OrONa.

Dreua II a Imall lown 01 40,000 in-
IMlbil.nll IQCiIlted 50 mil" aoulhwest 01
Pan . , on 1M bofdef1jne of NonmIndie and
lle<le-Franoa. Tllere a,. lew hams In Ihil
I own. so lha "",jority 01 11M panlelpanls
COfIllllrom lhe 'Uffoundirog eounlfyalda.

.... la , a . _ lfIef Is c:oncerned, June I.
generally . unny_ Importanl IOf a plenle.

MQblle ~'110fI are guided 10 tl1ll pie·
nle a r... on 145.525 MHz. The access I.
not ...., "".y.•. a .Imple be.len path
leads to Ille lil• • • nd you I'IIve to bewa re
01 lree limba "IOI'lIcIl will~ )'OUf a nlenna-

Al noon.ll la tIme 10 Ilgtlt lhe bafbec.....
IOf I" ~fnlfguez" CSPie<Id get and il
Is a lso time IOf a drlnk, 01eou Tha ......1
hour la spanl dialling with one aoolhe! .
...fter 1M lasl rnerguez and IlMlnl drink ,
tile camplng equipmenl is pUI under 11'11
trees . Thoen coli"", Is sefYfld, to lort lly
llIose WhO would ralher na p lhan t ry to
lind the lo~.

This year, IWO beacons (200 mW,
144.700 Mttz) _ e hidden In Ille wood.
2- 3 mllel apart . The wi""", oI lhiS eighth
lox Ilunl was Daniet F6AJJ and his~
Willia m F6DI.A Daniel has won the l\unl
belor• • ln 1979 and 1982, tMllle got 10 keep
lhe elub c up tor 1983.

Thank . 10 a ll 01 lhe panlclpants al mia
hamlest lor Ihei. very r uee s pirit. Now we
IMIve 10 begin thinking 01 Ihe ne~t one!

10 (:(ltll& 10 Ec uadof, pIease!el u. know ee
I....t _ CIfl make yQUf . Iay more comlort·
able !Ilfough till Ilospilallly of _1_
' adlo.

eon"lclerl"", the Bl'azll la" govern""",l'.
goal of 100,000 . lTI.Iteur-f.dlo operator. In
lhe,.., till",,", tne nIC-1 and In!taco will
tie • t1111 p 10 thi" program. 'The l(ll)-W
output t~ the limit, lor beginning
hama and many older hems will tot In.
I« Hled in It .. well.

Far _ Information, eontllCt MI. Jean
Welnet, Tr. Oi,ector. Telecomunlca
eOfJ'S Int' l eo Ind. com. Ltd, ., rua eoeta
Aguiar 1279, 0"204, sao Paulo, SP, BraziL

ECUADOR

, j- ,

8. P. trlclo RecaIM S. HC2PP
PO Bo. !l 1l
Gu. y.qull, Ecu.doT

The GuaYlIQull Radio Club la lhe oldesl
Club In Ec uadof. It waslounded on M. y 9 ,
1923, by Ignac:Io Woll, wtlo was a lao Iia

'~I pr..i<kInt.
Our an"i..HI'}' meeting was IleId la al

Ma y, wilh a party iIlnd • niQI M$sIon, lhe
same day a. lhe 'oundlng of t!'le Cl ub. In
lllia _ Ion, diplorNl ~ gi.... to
membe<1 wFlo hue been ,adlo a m. tONrl
IOf mo re lhln 30 yea" . The c lub allo
received eongralul a llonl In spetlal
l peethet by elyll-del."... ollieiall, QO'I'
emment oil ie ia ls, and Boy SOoulleaders,
prllsing our anlstanee In emergenei..

(of wtlldl we I'll.... had 100 ma~
WilhllllllhOrlartie1a, we begin a a«ies

1....1 will !el you know aU of lhe _oen
eies 1....1 we ate ....ndling~ monll'l or
so. But 11111 1 will Il lk aboul our ..-ling

"~.
II II a belull 'ul bui lding, Ihree SIOfles

ten. The Ilrsl 1l00f II lo r adm lnlslrlUon
lIU,poeel Ind In here we hive a n oillee
wllh lwo--meillf equlpmenl a nd • setr.
lafY. Tha euee of 1!'Ie e lub presldenl Is
also on Illia 11OOf.

The MCOIill IIoof la wl'lefe lhe genlIfal
aaseml:lIy hil i Is Ioeal-.d. Atlr.ough we
........ many members, tllla plKe I, la rge
enougI'I lo acoommodale III of lhe people
who tome 10 our ar>nual "'-lings.

The Ihlrd tlOOf II where lhe Itllon la. We
ha.... I radi o s hack wllh more Iha n I."
plecel 01 equlpmenl so we can tra nl m ll
on d llle r.,,1~ndS a l lhe same time.

l"hef. la • room lor stOf. OlI, I<lmPllf. ·
lurt . nd I'I\InIidity contrOlled. In wI'Ile/'l we
keep a ll 01 I" r..:llo IQuipmenl and ae
eesaotIM l....t we~. Wt I'IaWI 2!i TR
2500&,1 HF rill$. 6m~ anlennat 'or
tne dill.,.,,1 bands. ba"",I", SeiIln".,..
power I upplies, etc..

On IhlaliOOf Is alao the ,oom w!'Iere Il'Ie
weekly~t lngs 01 llle membe<s 01 Ihe
Direclory I re held.

We have lhree lOW..... Two 01 Il'Iem
........ flOI hlng bIIt Telre. monobandera lor
ucIl HF band. The 0I1lef 10WfIf ia 11M
la llell (105 leet: 1'tigI'I) and IUpportS all of
Ille VH F atllennas. In I'" two-metflf band
we IMIw II'l8 ea.pabillly 01 Ira namittlng in
simplea. witl'loul tile help 01 ftIPlNII.,.... lor
200 kilofnoM.... Thil ' a nge vanes~
~I with I" _ I...... and Oiller liIlClor, .

Since w• • re memberl 01 llle IAAU, _
will give InlOfma l lon re la led 10 II, 100,
There w" • ..-lIng recenlly In Call.
CoIombll , wl'lere HC2NW represenled the
2130 tMImber$ In our counlry. II you pla n

IRAZlUAN TIlC·1 TRANSCEIVER

Ma nulact ured by 1111 Inlraw Co., Ihl.
a ll«llld-.late, 10l).W-OUlPUI. 8fu llia n
Iranseelvet I. Ille mosl up-Io-dale alae·
l rotlie ,.... otl.,..l(!lo Bluililn _1_·
r~ QplfalOf$..

II WOf1t. on all bandl I,om 10 10 eo
meillfa, Incl udlrog 11'11 new 12·, 11·, Ind
»met", ~nds. It a ltMl comes wllh a
12-V-dC power su pply and a l1 llil 20-V' l e
unit a nd has a peak POW'" consumption 01
250W. The Tlle-l ean bo uaed as a basa o r
mobil. a t. tlon.

The I,equency ,ange la as lollQws:
3.~.O MHz; 1.0-1.5 MHz; 10.1-10.15 MHz;
' ''.0-14.5 MHz; 18.068-18.168 MHz; 21.0
21.5 MHz; 24.• 2"~ MHl; and 28.0
29.7 MHz.

T,a namitter eaffia< a uppresslQn I' bel·
llIf Ihan 40 dB a nd unwanled sideband
suppr..s lon is boiler lh.n 50 dB , wltllt
hl rmonle. a nd signa l . ttenua t ion Is bel·
I ... tlMl n 40 d B. Intermodula Uon d istortion
i. ~ d B down and l.eqUlHlCY slablilly I.
:l: 500 Hz a ller 30 mlnul... The outpul 1m-

pedance I. 50 Olu"a.
The oeeei.... Image rejection i. bII lfIf

lllan eo d B. Ind i--l 'aj«:lkJn Is ,all(! al 50
d B. S8IeeliYlty I. 2.1 kHz lor 6 d B and 5.6
kHz lor lIlI dB. ...udlO output power ia 3 W
wilh l_ I....n Ig per-CIIfII d l. lort lon.

The Tlle-l is • YltIY nlea iIl nd dlslincl
rig _ a .ur. bel lor love a l II.SI sight. II. dl·
mens lona .re 32 e m x 11 e m )C 34 em
lle<tp, . nd It _ lghl 8 kg. If it I. uaed
mobil., Ille . Ig has only a 16-A peak Iran..
mllt irog e:ut"ffIfIl.

Thia rig I. al<noel 100 percenl 8fazl ~

ian_Qtlly 5 pen::enl 01 II i, Imported-a nd
it ill being a><p:rtad to COIonC>ia and CNla.
and " tty 10~ PIn.I, and
Eeuadof. II oosls only S5iO US IOf bo lh ille
POW'" .upply a nd lhoe l,ansceiYllf.

Inlr.eo I' altMl InlfOdue irog an e~ l ... nal
yfo a nd wattmeter. Tlless produete Join
tile Unau., 01 BlU III . n ha m gear wltleh In-
c ludea lhe AT·' anlenl\& ,Olor wllh a
epeI(I 01 8 <Iegf_ PIIf second.

10 73 Magazine . Octobef, 1983

Each month, 73 brings you
amateur rad io news from
around the wOfld. In- this collec
tion 0 1 reports from OUf foreign
correspondents, we present the
latest news in OX. contests, and
events, as well 8S keep you
abrea s t o f the techn i ca l
achievements of hams in other
countries.

If you would like 10 contribute
to your country's column, write
to your country 's correspondent
or 10 73: Amateur Rad io' s
Technical Journal, Pine Street.
Peterborough NH 03458, USA,
Attn: Avery L. Jenkins WB8JLG.

8RAZlL
c..no. w...... c.meaoo P'f ,CC
""& A/wJao PwJ. 49. Apt. 1rJ1
20210Rio t*' J.neIro, N . BnuN



teurs have ttlelr prelerences aboul which
bands they anjoy working. There are
HF<lf, and VHFer•• and others who Pfeler
to ' Pfead ttlelr acllvities ow.' . 11 bands If
pos. ible ,OI In a ll modeS. or COIlr... I lell
lhe mosl Importanl thing unt il lhe end,
ilInd lhat Is OUI wallets. Vou may wal'l to
do a 101, but ...

Anyw, y. ba<:k In my Ilrst da"fS 01 ham
ming. HF "as ..hat~ wa. using.
M, rt)' people !lad r.orn.tlIew rig., _
had HeIot hk il 01 Vaesu geal. and lhe el lis
llMd Collin. equlllfT'll"t.

0ut.1de 01 the HF banda. a lew people
wilhT~ _e eIpIotIflQ the cha.11enge
lIlld mysll!llY 01' VHF. Bul the rewolutlon In
the etecIronics Indust ry did noI min
Greece. In my country. th l••ta<1ad In
1978. but II .... noI ooIy It>e competition
bet..., marlUfaet.".,-11 aiM) I"" '.""d
!rom competillon among hams.

Tllose da"fS, ,nd 101 QUilt _ lime
,1I_ilI«I, 10 bI , """P'Clabie haITI I"
Greece (and 01.... places. 100, 1 toIl"""'l.
you had 10 ha-.. a couple of HF np, two 01
three VHF ladios (buot. mobile, ,nd pol'

tatlllJt, onoe 01 two UHF 11~_a, ,lid.
of course., RTTY 01 SSTV lanTlinal-just
to name a few.

The '''lerona . as tt>e ~.t lhing UI'CIiif
cor>sidlIIalion. E_ loday. c." you Imag
il"lll , S2000 FT.oNE on a CB ,,,Ianna l'I"106
ilied 101 10 met..? Wel l. I call.

11 i. rea lly .maliflQ IO _ whal hal hap.
poII"Ill(I in Greece I" t"'" I..t two 01 thlM
Y'NfS. We c.n buy V_u a nd Ieom gNI

even belOle il III~11lad in Engl' nd 01
the US. TheretOle , mosl of t"'" HF rig. In
Greece loday are !com (72Oll. 13Oa. a nd
140s) .nd "'",u (FT.¢NE• • 1011. 1021.
and 9llOs~ There is '110 Dr,ke a nd Ken
wood gear. and IiMlO IOfI"Ill lancy fig, lik.
lhe Collins KW-380. Pa lomar'. IIlate-ol.
lhe-ai1 rig " illS availabl. IOfI"Ill yeal. ago.

N"""adayll. there are a tot o t SV hamll
acl ive on HF bandll. bul on ly a few of lhem
lUe acll"" OX",•. Aboul 80 Pftl"cent 01 a ll
hamll In Greece ha"" 2-metllr rlgll a nd 80
percent 01 those ha"" an all-mode Ira ...•
ceiver. 20 percent are acti"" on UHF as
well, again with a Uo<r>oQe Ilg s. Finally. U""
Of s ix hamll are ac tive on Ihll SHF hands .

Of courlle, sse and FM are Ihe most
popular modes o n most bsnds , with CW a
dislanl third. In Ihe s pecial ly modes.
about fifteen peoplll arll work ing RTTY
and there Is a handf ul o f Slow· and last ·
scan TV and . a teliite operators .

In c losi ng the column Ih l. month , I will
menlion the exlsllng repeater. In Greece,
..llh more InformaHon 10 come soon.

On VHF, we have A1 s ltualed In AthenS.
R3 in Heraklion on the I.land o f Cle tll. AS
in Voloa In I"'" cen".1 pan o f Greece. Re
in Thessalonika, a nd flnally R8 on I"'"
IlIland 01letkas In I"'" Ionl,n sea.Therllil
also a UHF repea ter . R01 In Alhens and a
UHF lIanspondel' linking the R8 VHF
repeater with RUe flequenc'" on UHF.

All lepealer frequenciM '" lltab
lis lled accordi ng 10 lhe IARO ~Ion I
band plan, with the il\OUl - &00 kHz on
VHF and - 1.11 101Hz on UHF. None of them
hil S tone access.

INDIA
Ja_ "-la•.....,. VU2ARL
PO BoI 144lI
~nMonaa,.,.,. Road
Coc1Jifl 6B2OJ 1
India

1983 lla " ml"1'-"y good ,..r 101' ama
leur ladio In Indis. Thanks to our gowem-

menl Ind lhe Federat ion of Amateur
RadIo Soclelles of Ind ia (FARSI), we now
ha.... a 'ew WAFlC eeeee and more Pfhrl.
leges-more power IOf the Advanced
c lan. more modes 'Of Gradel, and more
ball(ls lor the Grade II IICOO$tllls.

The Wlleless Planning and Coordlna·
tlon lWPC} WiflQ 01' lhe Minlslry 01 Com
mufllcallons , which regul"lt$ amateur
radio In India, has _lly relNSoed IWO
WARC boIlI(ls-18 104Hz and 2.. 104 Hz- lor
uH by radio amateurt; on • non-prOlec
II.... noMnlerlerence ballis. Wilh IhiS ges
lure, India II now placed among lhe lew
counlr1el wl'>k:h ha..., permilled lheil ama
I...... to operal e on lhese I"IllW bands.
Ahw our government a llowed the Impor·
llIlon 01 amal ilUf....adio equillfT'll"t and ec
eaH<lriII unelet' I"'" Open Glnera l
l.IcwtM of Import Policy. mart)' ilIfT\Il ......
boughl equipment which _bled them to
",<1 operat ion a ll 1000 as lhe new bandS
__ r"uM!! we hope these I"IllW ball(ls
will GpIIfI uO _ Ylllt.. 01 aclivit iesln lhe

fi" dI of operation and lesealCh fOl' i......
prll'WeCl lMII'l phetals.

Now. Advanceck.la.. ilIfT\I t...... c.n "'"
up 10 «Ill Walll (as ' . "" ed 10 150 Will i
prewiously) I""'" on aelecled port ions of
lhe HF barlds. Grade-! ilIfT\It...... carl WOf1<
on a lt fl'lll<iet, _ 01' wl'Iich (SSTV. RTTY,
lie.) _II Ofe'¥IOu. ly IOSefVIId fCII lhe Ad
v,nc.d el.... Grade-tl amal"""", whO
_II a llowed 10 operate only CW on 80
and ..a met.. and ohone on 2 met...
now can oper" e CW on a ll HF ball(ls and
phone on 10 and 2 meten. Their pow$!

a iM) hal beerl raised 'rom 25 WIIIII to 50
Waltl de Inpu t.

Our government III now keen on oro
mot lng Ihll unique 1Iobby. While prll'rioul.
Iy _ h'd to obtain UPfesB oermls sion
from WPC 10 fnOOtlllllallons lMIf1 lOf dem
onstrst lona, a IC.• now _IuS! ha"" 10 inU·
ma" them in advance. Test ing MOf&&
code fOl' lhe llcenlling examination ilIl SO
has been made limpler. lhough lhe speed
standardll are Iha sama all betora. The r.
qu lrement of copylng conlinou.ly tor fi....
mlnutel with a maximum of live mistlkes
has been rellxed to copying correclly for
anyone mlnula (oul 01 the 5 minutes) con·
tlnuou.ly.

T"eae rel,xations, announced during
thll World Communications Veal. hi""
come IS a resull o f a meeting the repr..
santltl....s o f o ur radio amaleurs had with
Ihe Wlraleu Advisor I' s t Qeoember. With
more changes expected to be announc«l
. horll y, amateur rad io cerIalnly hes a
brlghl fulure In Indl,.

ISRAEL
Ron a ang 4141t1 K
Kibbutz IJfim

~ "'obi" Post Ollies
8S530 1,,'"

..... I write 1'-8 1;.-. the re,m_ ..
tlons from tM 3M" «IlIUS1 General ....
.-ftIIy of the larNl Amateur RadIo Club
ar••1111 echoing III my m;n(l. so. 101 lhil
monlh·. column, I would like to g;"" you
an aoc:ounl of lhe pl oceedtngs.

The~lflQ ... opeolild by lhe chair·
man, .,.......... 4XUH, tel ling us lhat he t.
I~ thai hams '" a group 01' Individuals
wiahiflQ to ...;oy lheir IloCIby wilh a ml",,"
....... of InlerlerwIQI from neigIlbolll and
alllhoril lea- Wllh II'ti I in mllld. he made a
OIN for unily. lllging lIS 10 ....._
aI:lO¥Ialilhe PUfllOH of our organiullon.

N,lIa..,. Balabaro WRM. '''''' outgol flQ
... ..I600fll. $Uf\F~ed lhe pasl year'. goal.

and achl_nls. He then wenl on 10 tha
...esentatlon 01 a wardl and lroc*lles tor
achl.~amll"t. In ",lIonal competition.
and to outltandlflQamateur••nd c lube.

Alon Tavor 4Z4Z8 .11 named ilIfT\Ilaur
01 the year In recognit ion 01 hi. de¥oled
work .. lhe AIyn Hospl..1 fOf Handi·
c.ppiIo:l Children In J uulern. HoI ....b-
1I$1'1eo:l thers club Ion 4,lotSW .nd con-
duell c la _ and or.-t~ir '"'lIons IOf

lhe cI'llldrel' whO IfS largety conllMd to
wheelchallS. Alon Invll.. .maleulS YI..
Ili flQ J .........1wro 10 drop I" on lhe cl ub.

Ron RodIn Q.4GKO w.. Pf_led wllh
honorary lile mambIIIshlO In the IARC In
aoPfICIallon of hll ......._ung ua _

the oat ""IS al _ I"", 01 the IAAU.
FIon, deeply mowed, said It .... hi. prM
lege 10 'lIP' MllstMII. and he would con
tllIUIi to do so .. long .. r II jed. I musl
IIoint out tNI the tARC. beiflQ a ,.atl"",y
_ II organization, has _ tle8i'l a*lo
SlJClI)OIt IWldlng a ditlegall 10 lnlerna·
1I0na i conf...""e... and Ron, _ work

I 114m around lhe work!. II """" 10
' IiP S 1 us. Ron lOOka of lhe a i.... 0I'!he
lARIJ In n- da.... 01 co owded bandS and
said that In flllIl yur-a~lflQ ln Sidty.
lhe OIganlullon . ill dUl . llh band pi....
ni flQ and tf}' to M1.8I<II' Irequenclealo be
fraelrom COf1\Pelil~

Speaking for lhe Mlni"ry of Communl
c.tions. 1,,_ Blblr 4X4QR IOQl<e 01 the
poobllm of ..Il-dlsclpllne In lhe amat_
fink.. He..Id lhal the MIIIII"f}' 11'1_
when "the ""at_ fUn over"" (lran.l.lion
mine! and lhat II .... foreeo:110 take aclion
againll a 1_ 11.1 operationslhil pall
"" . ThelIa actionsar" moel brutal, " the
1Ioii<;e make 11111. d ill ll'lCllon bIII_ II·
legally hol"'flQ a nna 01' lIa"""illlng
equif)lTleflt. Mr. Biber pointed out Iha l

lherll ' " currently 80.000 ""'0 I.anlmil ·
terlllcIInaIId In l"aet. l.rgety on VHF• • v
",aging 2OllltillonilMll' Ch. nne! . all call·
Ing hungry look. a l our ..Ide . pectrum
allocations. Thu'ly he ••horled ullo k_p
ou, Ilequencies c lean and pra_ our
right•.

A"er lhe.. presen ta tlonl , • Ir.. dl.·
cu••lon WIS held Iha l , due to Iha Ille
hour, was limited by lima. A pasl Irea.ur·
er, l uvla 4X4aT hauled up to the podium
an empty satchel. This bag, he Slid. could
contain a hundred IhOUSlnd .hekels
{lOlIghly $2,0001 for the c lub trea.ury. had
I r.flle of equlpmant been held, III ..IS

done In Pf.....IOU. yea,. . Ben 4Z4JS l ug
gIllled Ihat next year a r.flle 01only a fe ..
good plac.. of equipment bI held. In
Itead 01 the tI......-con.umlng dr.w 01
scor.. of pieces of junk.

A s l..a of candldat.. fOl' lhe Ntw club
.xecull.... .11 Pfopc l ed by Ah,fOII
4x..AT• • nd with 1'0 opposing c.ndldalll

pr0V'1ed. I"'" "" w.. unafllmously ac
cepted. The new ofllClr. are .. fol lOWS:
4X4s AT. JT, GT, a nd NOE; 4l4. NU. RZ.
UR. US. and NUT;"xes OW, LM, and NFK.
Thl. I.. 10 my milld. en .xceollMl group 01
acllVlland I""""'ed amateurs who ha.... all
~'Qieo:llo gMlt>e moel of t....." ,,_lor
II'lI good of our ",11ona1 organilllllOl\.
Thi . ..rangty con"..ta lhe lituallon at
1..1 ,..r'1 """"al~Ing _ arms
had 10 bllwilled 10 get people 10",,"10
be nomInaled. Thl••as reflecled I" rnucfl
of lhe aclMty of last .,...,.••x.ocull.... and
I1IookI Il ka II'tiI year 1l'Ol)II-- lhak.,.

oul of lhei, apathy and ""'" coma forward
10 gi... UI a alfO"gW club.

AI 11:30 pm, the """"",,*,t bsogatI

fIallhiflQ thI lighta of lhe audllOfl,"- 810
",ling UI lhal our lime "".. UCl. FOf !he
_t hoIIIand a hall, 1M 2_w~I'"

and simplex Channel. _. bu.zzi"ll as •
1_ hundred ....... made their .ay becl<
!rom Jerusalem 10 Tel Aviv on 11'11 MedIlW,
r_COUI. 10 s.era.r-a and lhe Neg1Iof
In I"'" $(lUll\, and 10 Halla and Galli" In

lhe IIOfIh . Once aga in, the .,...rly nl" of
the IARe Genera l As umbl y had come 10
' 1' end.

ITALY
Or. Glel'lCatlo l,Ia".,/I MX)(R
18, Via &vigna";
ocmu Rom.. lIaly

YATlCAH CITT

FOI' many hams. lhe HV Pfefix i. stUl an
"UlI..., and rare one. Hele I. _ late In
formation about the I tations actlVlllfOfl\
Vallcen City.

HV3SJ

Thil stil ion ia located In the J aaull
Headquan.... Bulldi"", lust a quart. of a
mile from SI. Pat"1 Square. The building
Is outside lhe Vatlcen Stata border, but
bliflQ Ofoperty 01' tI'Ml Vatican ItNlf. I. COl'

.iI:lIIIad , xl r,telTiloriat by the nail."
"alt. by virtue of t"'" 19reM'i8f'l1 beI_
It''yand the Valican. ThlS station I. acl....
aImOel ""eIlISr.et, during lhe weekends
lIlld is opwIIled by Pino O''''''''io~.

who PfIII.... sse. Fat.... 1..aIT)'. , ONen~

...... ala) _lhe ""ion.
The HV3SJ facililies ilIr,. CoIlinl $Una

ard a \hfae.tIaIId, two:ols ,... tliNC8'
QUad antenna. No IQw.frequency ,nlen
na. are III up there. The OSl I..llic I.
man.aged by lIIOUO at h il home addrlll8:
Gluaeppa O·Aur.lio, Via Fogluaro 81,
00131 Aoma, Italy.

HV1CN

The stat ion I. housed In a .mall room in
thol Slme building as the studios 01 Radio
Vilicana, together with t"'" VHFIFM
bfQadca.llng illation.

The medlum·wave and sllor1wava Iran.·
mltters 0' Radio Vatlcana are loca ted at S .
Marla Galerla, a locail ly 25l<.m f,om Rome,
whera I"'" huge displa y oll"""ers and cur·
ta il'S 1. lhe (!rfll m of any h.m who paS8111
by. An ;luxillary 2s.kW .llor1w."" 1"1'1'
mllter I. located a few hundred feel from
the HV1CN Ihack and radiates II. power
Ihrough a Iog-perlodlc IOtary antenna.

The combination of HF and VHF w, ve.
fill. the a ir at HV1CN, 80 heavy 11010 Ind
-'OadiflQ oceura very often In the r..
Ce/ VIIIS of the ham slilion.

The equ'lIfT'lI"t Is I sllghll)'<lUloated
Halllc ra fters line, but It . tub&«luiOPe<!
lronl end beaut ifUlly m ist. lhe attack l
trom t"'" nearby broadcasting lranamil
terl. The anlanna Ilia TH6 beam for 10, 15,
and 20 met...... No LF anlennas are here.
ei ther.

The chief operalOf of HVl CN i. [)omanI.

co PeW. lhe cIliel eng;_ 01' lhe bload

cutlng ""ion; very 011..... t>e n lc-.a
~t operal<n.

The Itallol> Is not very actlVll CIullO fill
lact that Quo••1ic>o is an~M of !he
Ra(l;o V.licana and liwIII in~ outlidll
lhe Valican boIdosa, M) he I" very busy
with hll )ob wtlen he Is III IN building.

0Sl eatdI IhouId be aant 10 HV1 CN.
CIO V,tican Post OffiCe. Cilia del Vat l
r;.a.no, Rome, 1I.1y. Be c.re/J.II noI10 IWld
OSL c.flla for HV1CN Ihrough lhe buf-.
lw:1'_ the only burNu ln lIa1y II lhe ARI
bIIIuu, whidl hall no COl.oectloRII wilh
IN Vatican.

NY2VO
Thl. Itallon it located In IN Valican

ClbswYatory of ea.stel Gandolfo. The
building il • big., ancient cutle which

hell.- IN $IIIIVI'IIII" ""Idose. of IN Pope
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and holds sxtratamtorlal stetue. Caatel
Gandolfo Is a small city about 20 miles
from Roms.

The HV2VO station Is operated by
Father Edmund Benedetti, only on SSB.
The antlNlna farm has a thr_lement
beam for 10, 15, and 20 met.,..s and In
verted·V antennas tor 40 and 80 meters.
Since the Vatican (lbs..,..vatory building la
on lop 01 a hili, Ihe location seems to be
vary good lor radiating signals, and the
HV2VO signal Is very conalstent around
the world.

This stalion Is fairly act ive when Fathef
Edmund is not traveling abrced and etters
the only chance 10 work the HV pr"'flx on
the.(). and 8O-met&r bands.

The OSL manallSf 01 this station is
Glancarlo Gottnlch IIGPY, Via Vigne
Morena, 90-00040 Roma Ciampino, Italy.

THE ARl DOCTORS AND
RADIO AMATEURS GROUP

This group 0' radll>amateur hams was
lounded fiva years ago, and since thiln it
has grown and achiaved m~h licclliim for
Its amergency and welfara activities
lelaled to amateur radio. Tha oroup Is
working Inside the ARI jAssociazlorHl Ra·
dl~malorllt alianl) and Is connected with
the AAI CEA (Corpo Emergellla RadiI>
amatorl).

E""ry year, lhe group's mambers mael
In FOliOnoo, a fascinating town roceted In
Umbria. central Italy. There they discusa
lhelr activities with regard to rlidio taten
airy and lhe transmission 01 medical pe
ramete.-a via amateur radio- things like
electrocardiograms, radiographs, etc.

Some members of the group have re
cently been 10 China, where they ga'ffl
demonstrations of lhe experimental work
done through amatec r radio. The Chinese
Spofls Ministry hosted these MO hams lind
Invited them for another Irlp to China-this
time with thell ham equlpmeol.

The group holds Its nel dally on 40 and
80 meters, so medical aid ovel lhe air Is
availlibl'" In ....ery erne<gency.

JAPAN
Roy Wai,,, W9PQN
Tom;gaya Orand-3Dl, 2-19-5 Tom/g.y.
Sh/buya·Ku
Tokyo 151, Japan

ILLEGAL OPERATORS IN JAPAN?
AMERICANS NOT ALLOWED
TO c eo WITH AMERICANS?

Judging 'rom the true 01 Ihls monlh's
column, one would gel tha ImpreMlon
that things sre a Uttle scrawed up In Jlipan
as lar as ham radio Is conce<ned. They
are! Let's review tha situation In brief, as
those of you who may have tuned In lata,
tllat Is, tncee 01 you who have not read the
previous months' columns, may be a lillie
confused. Shame on you.

As of this writing, Japan has no reclprl>
cal licensing agreement wllh any country.
A law was passed by the JaparHlsa gOll'
ernmenl in May, 1961, Ihal ostensibly per
mits the signing Of roclprocal agreemenls
with other counlries. The Japanese have
privalely Slated lhat their goal Is to sign
lhe first agreemenl wit h America. The
other countries can walt. The Japanese
OOI/Sfnment made their proposal to the US
oovernmenl, bul It was wlsaly rejected by
lhe US beceuse It contained carta ln obJec
tionable prOllislons, SUCh ss station In·
specllon, the necessity 01 permission
l rom the owner of the pramlses where lha
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stallon WOUld be located, and a rip-off
license tee.

While this Is being wr itten, the two gov
arnments are squabbling OWII these and
Olher polnl$. II la possible (but "mlikely)
Ihal by the time you read this, the prob
lams wil l have been resolved and that the
Ilrst reciprocal agreement with Japan will
have been signed. I wouldn'l bel very
much money on it, though.

However, American and German opera·
tors can operate In Japan by using a club
station callsign and have been doing so
since 1970. This was brOUghl about by lor
mer US Ambassador to Japan, Armin H.
Meyer W3ACE, who persuaded the Jlipa
nasa authorillflll to make a minor change
In the law. Under this sy1ltern, most
foreign operators run only 10 Watts, as
higher power would requlle an Inspection,
requiring a 6-month or longer wall , plus an
Inspe<;tion lee. Note lhal the Japanese
OOI/emment does not lasua callslgns to
non.Japanese amaleurs. Operalors' per·
rene only are given 10 foreigners who hold
a valid fCC or German limaleur license.
The callslgn must be In the lorm or a
Japanese club callslgn which Is "Ien l" to
tha loreign operator.

finnish and Irish hams also have been
given lhia same privllfll18 during tha past
two yaals.

And thaI's how things stand at present:
Only amateurs Irom America, Germany.
f inland, and treland can operate a club
station in Japan.

ANOTHER WAY TO GET
ON THE AIR IN JAPAN ...

There Is stili one olher way to gat on the
air In Japan. II you can read, write, and un
derstand Japanese, you IIsve the uniqli8
opportunity to take the Japanese-llin
guage amateur·radlo exam. If you pass it,
you will receive a li fetime Japanese ccere
lor's permit. But nota lhal this Slill does
not get you a callsign. Remember that
Undar presenl regulalions, callsigns are
given only to Japanese enteeee. So you
sWI have to find a club slatlon 10 operate.
Several hsms have done It. We believe
lhat the li rSl person 10 take and pass the
Japanese exam wn Norman Smith
G3HfO, whOwas a member or tha Brilish
Embassy. That was in 1970. Norman en
joyed operating a Japanese club slatlon
for several years. In more recent times,
Kel1h Wilkinson ZL2BJR also Obtained his
operator's permit this way. It should be
noted here Ihat the JARL runs training
courses designed to ansure Ihat you pass
the lesl. The lasl lIself Is a muiliple
choice type. So, as you can Sll<!, although
It Is not impossible to do, and even though
Japanese is not a difficult language 10
laarn to speak, learning 10 ,ead and wrila
It takes some reat effort.

AND STILL ANOTHER WAY...

Thera ia one more way to get on the ai,
In Japan, This Is not necessarily tha re
commended way, and as a matter of fac t
lhe only person 10 try was only marginally
success'ul. Hera Is the way It works: Ills
said that from a legal standpoint, an am
bUSy or consulate located in a foreign
country Ie not really on loreign Soil at all.
In other words, Ihe argument goes, the
Brit ish Embusy thaI OIIerlooks the Impe
rial Palace grounds (there's where the
Emperor and Empo-ess 01 Japan live) In
cenlral Tokyo Is really British la-rrltory,
Looks can be deceiving. Mr. John Donald
GlJfM, who li ves and worlIs In the British
Embassy hefe in... uh ... Tokyo (or I
should say In the British Embassy on
British soli somehow transplanted to the
center of Tokyo) , realized this fliCt and
went to lhe Brllish Ambassador to get his
opinion. The Ambassador said, In effect,

"John, you'le on British soil! Go on tne
air, I' ll back you up." So, In Februliry of
this year, John went on tM air, signing
GlJfMIJA. John had a lot 01 contacls with
stations all over Ihe world, Including
QSoa wilh friends back in his home
country.

He also received a lot 01 on-th.... lr
threats Ircm Japanese hams whO asked a
lot of questions. John answered them all
honestly. The threats conllnued, ranging
from lha classical bul unoriginal type 01
"I'm going 10 report you to Ihe Ministry or
Posts" 10 tha more original lype 01 "Get
off the air, white pig! " This from our nlca,
gentle Japanese ham neighbors who can
go to the United States, lake 1M lest, and
otltaln their own genulna US ham callslgn,
In fact , many Japanese hams are doing
this as part 01 thair COllection, much lhe
same as one goes overseas and brings
back an ashtray or other souvenir (mostly
made In Japan). Furthermore, Japanese
hams can now go to the UK and obtain a
permit to operate, e""n though no recipro
cal agll.emenl exists between Japan and
thaI counlry. In fact. John worked a
Japanese amateur operating from Britain.
aut some peccte are nol persuaded by
these arguments.

The slurs, threats, and especially the
lamming got so bad that John finally gave
up-tamporarily, at leas\. Now you would
think that In a democracy, as Japan is pur·
ported to be, Ihe cilizenry would under.
sland that It Is the exclusive duty 01 the
government to decide if a law ia brokan
and take whataver action is required. For
a cltizan 10 taka It upon himself to mter
pret the IliW and censor another person
without due process of law reminds one Of
tne lynch mobs lhal once pervaded the
western part of the US many years ago,

John nas a I/O'O'd view at least. He Is
able to sit at his operating table lind gaze
trom the shack...oom window upon the
beautiful Imperial Petece grounds on the
opposite side of the street beyond the
moat (no crcccenee or alligators In the
moat) while he sips his tea. Engilsh tea.

NO OTHER WAY . . .

Some halTHadlooperators who coma 10
Japan do not have these options open to
them. For instance, Rossella Strom 11RYS
Is nol American, German, Irish , or Finnish.
She Is italian and therefore she csn't go
on me air under the club-station system.
She Is not Iluent In Japanese alther, not
having been in Japan very long, so she
COUldn't very well lake the Japanese
exam. And she Is neither working nor IIv·
Ing in the embassy of a loreign OOI/arn
menl. She Is an attorney, lillhough her
reason tor coming to Japan was 10 eccom
pany her businessman husband. So for
hel, thele Is no way 10 get On the air In
Japan. She can't even speak over tne
microphone of a Japanese Illend's ete
tion, as that Is prohibited in Japan. Only a
holder or a valid JaparHlse cperetoe's per
mit can do thaI. She will have 10 walt for a
reciprocal agreement. Incidentally, She
wasn't aucwed to ceecuce law in Jliplin
either. That's prohibited, too! last wee«
she solved har problems In one fell swoop.
She and her husband moved back to Italy.

AMERICANS NOT ALLOWED TO
SPEAK TO OTHER AMERICANS!

As an American liVing OIIerseas, It's
sometimes nice to have a "local" eso
with another Arne<ican living In Japan.
Having OSOs with Japanese and othe.
hams Is always lun, bul nolhing beats
havlng a aso with a fellow American. No
harm there, rlgl1l? Well, II "ain't necessarl·
Iy so" say1lthe Japanese government.

Some of you may I8membar that there
was once a war called World War II that

anded In Japan's ceteat In 1945, Allied co
cupation torcee came Inlo tile country at
that time, and Ihe hams linlOf\ll the cc
cupallon rereee were given permission to
operale ham radio from Japan. When the
peace lfeaty waa signed In 1952, the US
troops were no longer "occupallon
forces" but Instead came under the agree
ment called the Status 01 Forcas Agree
ment, or SOFA. Undef SOFA, the military
was given certain rights to establish com
munications as Ihey saw fit Undel thiS
authorlly, lhe US obtained a block of
callslgns Irom the FCC to use for US hams
slalloned In Japan unde.- SOFA. The FCC
does not license these American military
hams l or Japsnese operation, as Ihey
alraady possess FCC licenses. The II·
censlng authority for operating In Japan
Is tile American military command In
Japan. The callslgn praflx Is KA, wllh vari·
ous numbers lollowlng lhat which Identity
the region within Japan, followed by two
lellers.

The sltuallon was going quite well until
Septamber, 1959, When, II is reported, a
JaparHlse ham who appalently disliked
Amerlcan Gt hams operaling in Japan {In
spite ot the tact that we gave them their
country back atter fighting a viciouS warf
challenged tha Ministry or Posts to define
the legal status 01 these hams, Nota that
they ware operatlnQ on military basas
only. The military authorities prohibit KA
operation off the base, thereby recogniz·
Ing the sOWlleignty of the Japanese 001/'
ernmant to control nam-ractc opersllon
on pure Japanese sontt's Interesllng Ihat
the US gOllemment considered and stili
consldeffl US bases nOI to be on JaparHlse
soil, for the most Plirt . Sounds tamll iar,
doesn't it? Anyway, 1M mlnislry buckled
under and ordered, through the JARl,
JaparHlSe hams not to have OSOs with US
military stallons or lace license revoca·
tion. The US military also ordered Its KA
stations nol to have OSOs with Japanese
hams so as not to aggravate Ihe situation.

Now wa move up to 1971 , when a lot 01
Amarlcan clvllisn types living In Japan,
assigned to Japan on business or teacn
Ing positions, began to otltaln Jlipanese
club-station callslgns. This often resulted
In some Interesting exchanges, Sergeant
John Smith KA2SS is located on a US Air
Force base 30 miles wast of Tokyo and op

&rates lrom his on·base quarters, Roy
Walta JA1YSH Is a businessman and
operates from his condominium in Tokyo:

KA2SS: -cc. ca. ca. This Is KA2SS
ca lling CO and standing by."

JAlYSH; "KA2SS. Calling KA2SS. This
Is JA1YSH calling KA2SS and standing
by."

KA2SS: "Sorry, old man: I can't OSO
wllh you. Are you an American using a
Japanese callsign? OvtIr,"

JAIYSH: "Yes, I am. I am operating a
Japanese club station. By your call I
thought you were on the west coasl of the
US. Too bad we can't OSO. Do you get to
Tokyo sometimes? Over"

KA2SS: "Sure do. lei me have your
phorHl number and 1"11 contact you rHlxl
lime I coma 10 lown. By the way, you're 5
al'ld 9 oul he.-e. The handle is John. Over."

JAIYSH: "OK. John. The handle is Roy,
You"e 5 and 9. 100. Yes, I'll give you my
telephone number. Too bad we csn't
050 ... "

Soul'Ids a Hille silly, doesn't it? If you
Ihink that's funny, you should haar the
SEANET (South East Asia Net) when a
Japanese lakes over as the net controller
During the roll call, whenever he comes tc
lhe KA stations, he has to turn aver thE
controller job 10 a non.Japanesa stallon
such as a Hong Kong station, tocaliin thE
KA stations. When that's finished, tne
Japanese net controller resumes the 101



SCA100 SPECIFICATIONS
Po_ Output: 100 Witts
RF Input Power for lull output: 4C/tN. (SeA1~ or

1r:NV. (SCA1()().1C1l
Duty Cycle: 100% Continuous
Frequency Range: 406-512 MHz
Voitage'Curreol: 13.6VOC nom 15Atyp. (SCA1(0)
Size: 10YJ "H x 19"W Panel. 9 " Deep.

Call or write lor details

AC Input: 1151230VAC nom. (100-130V on 115V tap.)
DC Output 13.8V nom.
Max Output Current: 25A (100% Coot.); 30A (Int.)
Regulation NL to Fl..: O.8V typo
Ripple: 100-15OmVpp typo
Metering: Output Voltage & Current
19· Rack Mount. r H. 25lbs.

• RF ByplisS Relay doubles as RF triggered TIA relay for Iran.·
cei_ use.

. Unuaulllly TIgtrt RF Shieldlng- eliminales vet)' common "stray RF"
problems.

. U ne.r Mode Option- lor SSB or AM ,

SCP30 HIGH CURRENT 30A POWER SUPPLY

The SCP30 is the companion supply for the SCA100
Amp., but it may be used for any application requiring an
extremely heavy duty 25-30A cont. duty supply.

.Ml sslve Feno-reaOOlnt Translormer combined with , unique low
dlaalpalJon regulafor provides excenem reoulation and ripple rerec
tion without the usual high heat dissipation series regula tor.

. 0000.culT8nl Protect ion Circuli

UHF POWER

Behind the panel heat
Sink permits use in
secure cabinet With
locking Iront door
without loss of coot
ing effectiveness,

,

SPECTRIJM COMMIJNICATIONS
-"

1055 W. Germenlown Pk, Sloe Norristown, PA 19401 e(215) 631·1710 e Telex: 846-211

SPECTRUM
_&44t~

M ~~.'4

~ tie HU.u. se,,4 100

MANY UNIQUE FEATURES
• Automatlc High VSWR Prot ect ion- amp goes to " Bypass" mode for

VSWR>3:1, and automatically "FUfsets" up to 4 times beftXe latching
off. Pr8Yel1ts needless trips to the repeater site for momentary faults.

. Autorna.lie O¥ef1~fure Prol.cllon- amp switches to Bypass
mode In lhe unlikely case that II begins to 0Yertleat. Autoreset when
eee.

• Aut0m8l1e Amp ByplisS II pow... suppty 5hould f,il-permits
"straight ttvoogh" exciter operat ion on ballery backup power.

•~ DC Vo/hIge Protect ion
.LED Status Indcalon lor RF Output, VSWR and ().oertemp Shutaawn.

Front panel VSWR Reset button.

TN SCA100 100 Wll" 440 MHz Power Amp & Its companion pc....r
supply __ ~ticlIlly Designed lot absolut«y 100% Continuous Reo
pMter ot a... Shllion Duty-I.... '1t~.. lot hours, or -.
months . t • time. " Is delin/lely not JUIl . nother "mobil• • mp" txHt/lld
to • ,.de ~ne/! Both unit. use the linnl qullily high~ compo.
nenl l .....llibl•• along with very heavy duty mechanical construction.

A massive "deep fin" heat sink is used along with a high efficiency
forced air cooling system, This Is far more effective Ihan normal coo
vecuco cooling. Even after hours or key'<lown operation, the heat sink
Is only slightly warm! This ensures years 01 trouble-free operation,
evfln In high ambient temperature areas. Excellent cooling is Ihe key 10
success lor any high power amp, and an area where competi tive units
are sadly lacking !

The first Amp really designed
"from the ground up" for
True 100% Duty ~cle!



call1Of the reel 01 the statlons. .u you c.n
8M, the ..I 01 lhe world leeognl:e. the
US mllltuy ham tlations In Japan as Ieg il .
imat. ham.. whll. J.pan does not.

FOf a II,..... lhale __ some US mllll.ry
cMllan work.,. who _. opeIat ing on
both aIdee 01' lhe lence. ThaI is, they UMd
a KA tI.11on whi le on the baH. and a t
nlght .1 home, lhey used a J.panese club
lIalloll. TNa _t on lor a 1_~ ""Iii
Il'>e MinlSlry 01 Posla realiZed .nal waa
haclPenlno. The Minis lry of Posta haa
committed a numbeI 01 mi,tillk., and COfl..

Iradk;led itMlI _at ti~ ....eh U iIIl
Io*Ing onelhlng one lime and d iullOwing
II lat... The opeIat ing word hal. ia
~lnepI.M

I ...Id ..rlleo' In this iIIrtiele that ham
r-.110 It a 11111. K r.....",j up in Ja pan. Alter
Ihlnklng it O\'eI, l'd Ilk" to retract lhat COlT\
"'*It It', """" than a littl".

LIBERIA
"'.tIr H. "'onlon "',D. EL.5GIK88NO
80~ 1046
",~. Uberi.

POlE P1Q REVISITED

So you ha'Ie iIIlways ......odeoed.nat_
do In Wwt Afril;ill *""" we take diagonal
WIt_ In hand and go outside 10 do a liI·
t'" anI work. right? wet l. II II much

U'Ie " you might imagi ne lhey do II
In Florida. I.... cut. s_t. trim, and_
sur. the a Wl. _ and _ 8g.Iin. How·
_ . _ do It """" otten than you do il.

No! that *" aren't so good at cuttif"9,
a_lif"9, trimmif"9, and ~suring the
awr. bul thale are. 1_ othal laclon Ih.t
you must cons ider . You can't just pick up
the telaphone.nd have a nice antenna a t
your doorst.p In ten than a w_ , ev.n il
you h.ve the money. So il you want.
beam, you end up with a quad. QU'ds .rll
• dleam hef., supposedly high gain with
short booms on low towers. lots 01 llee
bamboo. no Icing. and low wind. BUI th.
cutt ing, s w•• ting, trimming, and measur·
Ing 01 the swr is a nighlma.. on a t1ome
brew quad. And tM humldlly is so high
th.at tna bIomboo rot, In a coupl. 01 yeara ,
requiring r..tring ing 01 the spidel's wei).

Also, a large port ion 01 the illmateur
eommunlty Is ••patriale and lives here tOf
only a 1_ years. So. many 01 US are JUSI
uthng up ham . t. lions lrom scralctl . And
.. the nama lum _ . lher. is a lways
__.. elM stillrling _ iIIgillin. eoo
quenlly, *" make a lot 01 d ipoles.

So helayou are, out Wl ting coppeI wlra
on a hot ......end. The nice rotl of au
--..eH::oeted coppeo w". lhal you
tIIOught trom tile SIItes that cost you a
101'1_ I. lapidly dwindllf"9, .nd it maJ<es
you IlIIl"fOUS 10 rotl ofl anolhel 201_. CuI ,._t.trim, and ....-stl.. the .wr. You
would sur. like 10 lend some 01 y(lUI

lriends IoOmll good ..i.. wilen lhey ma'"
thel. own antennaa. but soon you won't
have anough tor yoursell. Your frienda go
to the .lectrical supply a lor. In the capital
cl ly to buy thei r inaula ted roll. 01 copper
wlr•. and you thank God d urlno your_
nlng p'ayers that you d id n'l ha .... to stooP
10 payl no lor eopper .....ith gold and th.n
hu e to at lip th.lnsulation o rr. Cut. s_at,
Irlm, and measu'.lh.aw'. The ...w anten·
na begi... to its l ina l fOfm. You pal
yourMlI on t back and aay to your...1
that. II nothing .Ise. you really ..now how
to ma~a .n .ntennL The antenna i. II ...
lahed and works Ii....

Lat. In the month, you help a new Atrl·
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can ham make his own antenna ualng 'fOUl
deBlgn. CuI. s_t. 111m, and measura the
. WI all _ again. After a lillie .....u. It
worI<. perfeclly. Bullhal wil. wa. ju. t too
• • penal"" and you wish you ...... aonough
10 jusl ghoe the poor IallOw so the . trug.
g llng new ham didn't ha"" to buy II .

Then you hil"" • via ion. you "1'IOW, one
01 t"'- .ky-opening e~peri«lCell....... a
IIOice call. out .nd 00"II~ 011. s0me

thing like when you ha"" just worked •
new country. You are w.l..ing put an Old,

dead. 1~VA 1lO'*'8'.flne If.naf(ll'fnel sll·
ling on the ground. You "ncl'M, the ...me
one you ha""~ wal..ing by lOf the paat
thl. )'Urs. And you ramembel li'" a boll
oIlig1'llning the article you read a year ago
aboul l'Iow tr-e are nice hlgn.I_Ion
Ir....IOfmtllS in,ide those big, ugly,
rus ting, grey un,. YOU .Iso remembe'
that ....... spolled Ir.nalOfmers ha"" tots
of wlr. ln them, and tnat big .polled trans·
IOfmer, ha..... big wlr.a in them, and that
the wi'es In tran~form... a re . ...ameled
copper wires ,

Th.n you plan fo r 2 or 3 w"""a how you
ara going to get your hands on the t,ana·
'ormer. and you make the f\8CtIuary ar ·
ranoementa with the Ofganlzation Ihat
you work with to t.ke the old tf.n,f()f1ll8l
which ha,~ broken since a. la r bac"
n anyone who presently worI<' lr-. can
... ,... IbeI. They ar . , in teet, nappy 10 get
rid 0111. utue do they ..now of U.. trea.ure
lnaide. Why, you would ateal lOf anlenna
wlr. In an _geney.and lhey are happy
10 get I1d 01 'I. The only calch I' lhat they
"'anI lhe Ilana' ()f1II8I coil that I' Inside.
iIInd thaI 1. Just the pari you don'l want.

WI'Ien you llna lly get tile If_former
out, it ilto big you can haldly 11 ft it off the
ground. WI'len you were a kid, you used to
la'" a f_ small translormers lpa,rt .nd
marvel a t a ll the wlra inaide, buI it Willa

nothing l i~. Ihis. Lord "nowa lhal Ir-.
must be hundreds 01 teet 01 wire in lhat
thing. You gel it home .nd . tan un..ifld.
ing iI . The wire on lhe higMen.1On
primary ia 114. e . actfy wh.1 you brought
tlom the states. only 10 times .. much .
and lrae, There Is so muc h wire tlla t you
..III ha.... enough IOf retl,em.nt .....hen you
c.n mak a antennas ev.ry day. And lh.
lo..·t. ...aion secondary wlr. ls th. bigg.st
aingl ..strand wlra you ha~. ever seen in
your life, In lact. it look s Ilk•• long coppe'
bar 1/4 inch wlda and 1/8 Inch Ihick. Thef.
ian 'l so much of that. bul \'OU can alr.ady
thin.. 01 hundreda 01 uses IOf It.

And you auddenly .".Ii:. thaI there are
thousands 01 old broIIen Iransl()f1ll8l. all
ewer th ia country, and 10 ..VA Is lhe
.mallesl that )'OU can get. And you ,eall:.
lhere will .- be a wi.. problem aoa ln.
And you sleep unusually ",ell lhat night.
Now il theta was only an easy way 10 get
1......."011. , .

,r-·
M1ii .

MEXICO
/tIatlr 1<' Too,#a" XEI",Kr
Ap.Irtado~faI 42-048

06470 /tle~Ieo, D.F.

l ittl. has been wrlll ,," with ,ega rd to
"Me.leo alrwa~"" and ham acl l ~l ty he..
down south 01 the border O'Ier tha yea rs.
N.....n h.l811s. much has been going on
.nd moat 01 It is "nown by our le liOW cot·
I..gues within the country . W. a'. eon·
."ntly hill~ i ng OXpeditions, contesls, Ind
r-.lio<;lub get-logetr-s, a nd ham-fadlo
QpefatOf. Irom all iIIround the globe can
qua.lily for one of tile many diplomas
('Wlr<blill~illilllbI.110m the Uoa Medca...

de Radio h perimentador.. (what _
might call the "M.~Ie.n Radio Relay
lNguIIM Of the "M.~lca.n RadIO bperl·
menl"'·. League" which haa III base In
M• • lee City and conlrot. the I. dio Clubs
.1I.round tile COUIllry,

Many of the diller...t rlldlo Clubs lrom
dlII.....t parts of MelIleo . 110 oil.. amK
thoe diplomas to tallOw hamI around the
world. Now that Me.leo /00" '73 lnt_·
ti/Jnar with ilS own monthly column. 1
hope to 00'1'80' pracllca.l matert.1.nd up.lo
date Informalion lor a ll 01 you n INodeIs
so you C8J'i qUilllily I'" and obtain dI-
pIoma$ lrom OUI M.~ lca.n Radio bpert
ment....' League, ma". your QSOs with
OUI DXpeditionefs, and enloY cun-ent In
tormat ion t,..t i. also .hared wlln our
loca l hams .

At lhe time 01 thi s writing. a cou pl. 01
OXpeditions happen to be gojng on hef.!
One Is going on at wha t w. call "EI Ma ' dII
certee'' (Th. see 01COIt.s) near Ba ja . Cal ·
Itornla, and the ether at "La Isla de lOll AI·
acranes" (Scorpion Is land) n.ar the south,
..n tip ot the Yuc. tan P.nlnsula. The'e
are .Iso rumora ot a I.w hams Irom Me. ,
see who will be on • OXpedillon by boat
110m 1.A.~ieo viill Atrle • . We ..m " eep you
InlOl'ffled of lhei, schedules and traq......
elea betorehand.

Ar. you th inking illbOut taking a vaca·
lIOn 10 Me~ieo in the ....r lutur.? Old you
realize that thef. ar. ill" kinclB of lourist
opportunilies with M.~leo'. pa.t de\'al~
tiona? f'eft1apa you would II ... 10 Ii.ten in
on two meters and would li"e 10 ..now
fl'lCIIe aboul the Iepe8ter. avallillble
\fWOughOIrI the counlry, espiBClill lly In
tourl.t rones. You ..Ill be inlOl'ffled about
this. too. ncl'M lhat Me, leo haa Jolned ~73

lnt"""'tionaJ .~ You ,...y alSO ha'IfI a 1_
q....tions about regutilltiona here In Me.·
leo and SllrNments bet_ M• • ieo and
0Ihe1 countri_ Thi. allO wm be consld
..« I. As a corr.apondent lor n hom I.A.,.
leo, I wou ld li~. to irwit. our Me. ican
r.adala tog.at In touch with me by radio Of
,...il upon hearing 01 Of pl.nnlng any OX·
peditlons, conlests. radl<>elub aeti~itles.

or oth. rwls• . So, look lor my column ned
month! Join in with Me. leo. lS Mu lCO
lolna "73 Inte rnat ionaL" Adios and hn tll
I. ~Is ta lor now. ?3 and OX l

THE NETHERLANDS
Hen_ loIeerml n PDfDDV

bnd'loonel '"'9 33
2111 GRAertlenllocn
T/I<I N.fh«lattd.

The national Oulcto amateur-f8dio st.
tlon PAl"" owned and operated by the
talgest amateur radio aoeiely In Holland,
VERON, is on lhe a ir -V F(lday on lhe
ea.. 20-. and 2_er band. on 3.600 ..Hz,
14,100 ~Hz, and 14411 MH: with the tol
lowing schedule «times in UTe):
lllOO News in Dutch «_ a lhef torecas t.

news a bout c:onl811ts, .tc .)
1915 News in English «_aIr- fOfeclSt ,

newa about conteslS. atc .)
1930 Cod. cours. IOf beginners
2llOO Cod. cou,s. IOf th. advanced
2030 RTTY news bul l.tln
2100 R&petlt lo n ot the n.... In Outch
21 15 Repetition o . the n.ws In English
At 2130 UTC. PAlM will be listening tor
amateurs with q....tlons and will ma ke
IOfIIe osOa.

CB RADIO IN liOll.AHD

Although II has lillie 10 do wllh amaleur

radio, I want to w,lt. aornethlng about CB
radio in Holland. E-V OUlch citl:en who
ha. , eached lhe age of lou riMn c.n get a
IIcenlle lOf CB. In Holland, only lactory·
n\iIIdII rigs with • apeclal certilication
marll on the lront ara '11Owed. The output
must not e.ceed 2 Willtt• . FUriflelfl'lCll.,
only the use of 4<0 chartnell.nd FM modu-
lallon wllh an ornnidiractloor-.I .nl i,
permitted. The ........1I~ I. 36
Outcto lIorina. II 1. alto ooaslble IOf
IoreigneI's to get: a CB lleenM In HoUancL
For detail. and Inlotmatlon, you C8J'i write
10 the Dutcl'l Posl and Taltc : _fIiea.
tlon Adminialrilion. The eddI.,. I.: PTT
Aadloeontrole Oienat, ald.MAAC.-machtt
gingen, Poatbu. 570. 9700 AN Glonlngen.
The Netl'lertanda.

SPECIAL AWARD

Among the many awa.d. which w. ha....
in Holland, thef. I.......ry int.restlng and
special one. It is the Airborne MtI1l1OI la l
Award. Thia award la founded in ram_
tsance 01 the a i'drops of Sepl.mbel.
1 ~4. at Ren..urn, WOlt he l e, and Dost8l·
beak previoua to tlla bloW. o f A",h. m
(Seplember 11. 1944).

The clear protit 01 th is ' und goes to the
Airbome Forces SecOOty Fund. The money

trom this fund In many cases hfiflps lhe
close relatives 01 II.,..... to come to
Holland (Oo$terbeek) and to make • vi,lt
to the gra_ 01 thl men who 08"" theil
IIwta fOl OUf freedom during W'NII.

Every year on lhe 17lh 01 Septembel.
thehatna _I.... In Ille region 01 Flenkum
iIInd OOllterbeek will come on lhe a irwa_
iIInd ldenI,ty 11lIff""" Wllh "CO AMA~

tAirlXlml MaoTlOfla l A..a rd\. "Of detilllta
and intormatlon, wril., PO 8oJ; 60, 6ll6O
AB OOlltlllballl<. The ....heIt.ndS. Please
encloH IWO lnt......lional f8P1y coupOnS.

NEW ZEALAND
D. J. (D. s) Chllpman ZL2VR
459 K.nnedy ROlid
Napier, Nllw tullnd

Gfeetings from ZL .g.ln. 0..81 the ne,t
tew months. I shall endIIaWOl to e<wer
some of the apecial ltt group. with in the
slructur. 01 N_ Zealand amaleur 'adio.
The firs t on lhe !la t. In tlOf'lOf 01 lis 21st
birthday ye&I. I. the WARO Club. tile
Women's Amaleur RadIO OperaIOll' Club
01 NZART.

WARQ was tonned . ....ault 01. suo
geation made to a aml llgroup of Yl Qpef.
aton at lhe 36lh annual contwence of

NZART at HaITlllton In J-. 1961. The
Idea ..as mel ..ith ....th~iaam. national
net, _. begun In July. 1961• • nd all Yl
opeIa tOll _. contacted by lener out·
lining lhe Pf'llIlOUI and advising detail' of
the I...ugural ....... Ing iIIl Rotorua on
Maren 10. 1962. Tnoae pr.....t at thallinl
meeting _. Thelma SOUper ZUJO.
Florenc. Vou Zl1.A.XP. Judith Hofland
Zl1AWM. cella Reed Zll All<., Jannett.
Barll81 ZllANA, Vic..1 Shillw Zl l OC. and
Enid Rosen.

WARO Wall honored to have a mong Its
founding member. I t.w YLa who had
been on the ai r $Inc. the .arly 1930$,
not ably Thelma Sollpel. the fl,st aecr..
taryrt ,.asIl18l. and Myn lll Ear l.nd ZL4GR,
New Zealand'. lir. t lioensed Yl operator.
a lady 01 some I. nown who is st ill acti....
iIIl1er oTIOf. than 50 YNrl 01 lmateur-fadio
operillting.

The const itution of WARO. '0 promote
and encouraga Irlenda/lip and In teresl in



MFJ RT I ASCII I CW
COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp B Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-BOC, Atari, TI-99, Commodore 64 or most other personal computers.
Uses Kantronics software and most other RTTYICW software.

M FJ RTTY cw
COMPUTER INTERFACE

•
IIf Y .....• • •

....
.A._

• ~-

• Copies on both mark and space tones.

• Plugs between rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore
64 andmost other personal computers.

• Uses Kantronics software and most
other RTTY/CW software.

$ 95
MFJ-1224

AFSK tones and RTTY/ ASCIt/ CW reception.
AluminumCI!linet. Brushed aluminum front panel.

axl '/.ix6Inches , Uses 12-15 VDC or 110 VAC with op-

tinRTrY, ASC~112i~':V Receive Only
SWL~8r Interf8C8

$69 95
MFJ..l22li

Use your personal computer 10 receive ecwnererar.
military and amateur RTTYI ASCII/CW trallic.

The MFJ-1225 automatically copies all shilts (850,
425, 170 Hz shift and all othersj and all speeds.

It plugs between your recelYef and VIC·20, Apple.
TRS-8OC, AtarI, TI-99. Commodore64 and most other
personal computers.

It uses Kantronics software which leal~1l'l CW re
ceive 5-99 WPM . RTTY receive 60.67.75,100 WPM,
and ASC II receive 110. 300 baud . plus more.

An automatic noise limiter helps suppress stanc
crashes lor better copy, while a simple 2 LED tuning
indicator system makes luning fast. easy and posillve.

In adcI lllon to the Kanlronics compalible socket, a
ll'neraJ purpose sockel prOVides RTTY out, RTTY In
verted out. CW out. CW inverted out , ground and
+5VDC lor Inlerfacing 10 nearly any personal
COOlPllter WIth most appropriate SOftware.

Audio in.speaker out Jacks. 4'hxl Yo x4 V. in.12-15
VDC or 110 VAC with adapter, MFJ-1312, $9.95.

TO ORDEII OR FOR YOUR NEAREST
DEALE II , tAU 'TOll-FREE

800-647-1800.",II
601-323-51169 in Mississippi and OUI- rn
side continental U.S.A. t elex 53-4$90.

MFJ "
MFJ ENTERPRISES, INC.

lox 494, Mlllllllppi State, MS 39762 L J

crashes lor better copy .
A NormalJRlYlrII switch ,Umlnal" retuning

wIlile stepping tnru various RTTY speeds and shilts.
The demodulator will even maintain copy on a

slightty drifting signal .
A + 250 VDC loop output is available to drive your

RTTY machine. Has convenient speaker output jack.
Phase tontlnuoul AfS K tnnlmlner lones are

generated by a clean, stable Exar 2206 lunctlon gen
erator. Standard space teres Of 2125 Hz and mark
toees Of 2295 and 2975 Hz are generaled . A set Of
microphone lines is provided lor AFSK out. AFSK
grOUnd, PTT out and PTT ground .

FSK keying is provided for transceivers with FSK.
High vlIltage grid blllCk and direct outputl are

prl1\lided lor CW keying Of your transmitter. A CW
transmit LEDprl1\lldes visual Indication Of CW t-ans
mission. There is also an external hand key or
electronic keyer Input jade

Inaddition10 the xannomcs compatible socket, an
exclusive general purpose socket allows Inter1acing to
nearly any personal computer wllh most appropriate
software. The fo llowing TTl compatible lines are
available: RTTY demed out, CW democ out, CW-ID
Input, + 5 VDC , grOUnd. All signal lines are bullered
and can be inverted using an internal DIP switch.

For ..ampl• • you can use Gal10 soIlware with
Apple eenpcters. or RAK software with VIC-20's_
Some computers wllh some sollware may require
some external components.

DC voltagel are IC regulated to provide stable

ORDER ANY PRODUCT FROM MFJ AND TRY IT·NO
OIUGATlON, IF HOT OEUGHTED, RETURN WITH
IN30 DAYS FD RPROMPT RE FU NO (LESSSHIPPINGl.
• 01'11 year IlneondttlDIIII guarantee . Made In USA.
• ADd $4.00 each shipplng/ hancl ltng • cal lonrrttl
for fl'll~lllll , DYII' 100 prDductl.

This I'ItW MFJ.1224 RTTY/ASCU/CW Computtr
Inl,rfttl lets you use your personal computer as a
computerized lull featured RTTY/ASCII/CW statlon
IOf sending and rece iv ing.

II plugs between yoor rig and yO'Jr VIC·2Q. Apple.
TRS-BOC, Alarl, T1-99. ccmmcocre 64. and most
other personal computers ,

II uses the K.ntronles lOftw. re which features spli t
screen display. 1024 character type ahead buffer, 10
message ports (255 characters each), status display,
CW-IO from keyboard , Centronic type printer
compatibil ity, CW send/ receive 5-99 WPM , RTTY
send/receive 50, 67, 75. 100 WPM , ASCII sendl
rece ive 110, 300 baud plus more.

You tin 1110 un meet other RTTYlew ,oftw.re
with nearly any personal computer.

A 2 LED tuning tndlCll or I)'Slem makes luning
last, easy and positive . You candistinguish between
RTTYICW without even hearing it.

Once tuned In, the inter1ac8 allows ytlU to copy any
shill (170. 425, 850 Hz and all shifts between and be·
yond) and any speed (5 to 100 WPM on RTTY/CW
and up to 300 baud on ASCII).

Coplel on both lI\In.and lpace, not mark only or
space only. If either the mark or space is lost the
MFJ·1 224 matntatns copy on the remaining lone.
Thisgreatly improves copy under adverse condJlions.

A Ihlrp apoI. ICtIYI flitif' lor 170 Hz shift and CW
allows good copy under crowded, lading and weak
signal condillons. Uses FET input co-amps.

An autoll'lltlc nolle limiter helps suppress stanc
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radio amongsl women rOidio oper.lor. ...
~. been well fullilled since lhe beginning
wllh JUSI a handful 01 membels. Today,
I.... ara Q2 licensed VLs, 37 ooeosua Yl
operalor.. and 23 usociale rnembtrt.

TheM IIgutM mirror lhe sleady P"OO'eu
..rlleh I' eonUnuing. as well .. W...AO
pining "'OIIdwlde <eoognillOn wil" in
1nI.....llonal .....t_..."';O eire.... The
' 1,.'__1 W"'RO rnembtr was M'ldred
KiHAH, who joined in 1961 She beearnil a
litent key In I • .

In I., I'" W AO "'wvd was In-
lrodIl lCed- n 1..1 an Inrect"" c:er.
1I1 iesla 01' Hh nla of Itle ReefH II. I.......
from M.atl legelods~ ";Ih Iddllional _ I,
for exl" VL conleel' Ifter Itle basic.
I wa,d. Thedelalll of lhe W...AO "'ward ap
PNf lal., In Itle column.

TMW... AO also tlave a n ann..,..1HF con
lesl wtllc:h il lhorooghly en joyed by 'I' ll
and OMI alike, lhe winner receiving lhe
'"Thelma Souper Memoria l Cup," named
in tlonor 01 Thltlma, a lou llding membe!'
and pasl Pfesldenl of WARO, who baeame
a 1IIIInl key on 16 Deeember 1977.

In 1961. W...RO adopled an emblem.nd
Included It in a W"'RO badge wh le h is now
Pfoudly worn by.1I membe!'s .

Perl plelures of some of lhe ea rly W...RO
meml:>eol mull inelude lhe G'and VL 01
,........ INI.nd amilleur r~io, Myrlle Ear·
I. nd Zl"GR Myrtle , of Dunedin. Deller
known 10 oper.lors .round Itle wortd ..
....yrt...~me Zl's l ilSl licensed woman

.....'_...adio opera lor in 1930 wilh I....
eallaign OZ3AG. Like so many of ltle very

urty I~ l ed operators. MyrI w.. a n ex ·
part at CW; <lurIng World War II, MyrI and
'* OM, Frlld Zl4"'M, _ e" a OTH a boul
120 rni ... lrom Dunedin iii Qmakau. Thera
lhey moMored lhe HF bands. ,ecording
eOCIiId """"J 1TIe$$olIge5 a nd sending
lhem by • direel la lepho" e ' 'wir,'' 10
Dunedin. "- MyrI dryly com " . II w..
lhe IongeII snlan... she's hiid . tM.Il
the landlina had 10 be u!l8d ~UH duro
Ing I'" wsf year•• amateur...adio opera·
lion w.. 'ulpended and ,..nlmIUefl
_ e ..&lad by lhe governmenl 10 Plevenl
u""utho<ll ed triinami$5i',ma. In latef
ye.rl. Myrt fTIO\/ed 10 Ounedin. where I he
h.. had many eonlacts, but the most ex·
c Uing 10 her was Ihe one with an operalor
on board lhe prime reco~ery sh ip for Ihe
"'po IIO X.."onaul. on 2lI Ma y 1969,

Myrt h.. also been invotV«lln emerglln
cy operiliona over lhe yea ... lhe earllasl
being t.... 1931 Na pier ea rthQu. ke. when
"" acled ... relay stal ion for rnnsaoas·
Mora recenlly. MyrI was on duly In lhe
Or..-. I"and lDu.-lin) Ci'fil Del_
Her d~.rt.., during lhe Atlbot:,ford land
I lip _gency,

For hat 50 yea,. as an amal ....,....lbo op
....or. W...AO prMMled Myrlie Wl lh I
'fIllY soacla l W"'AO "'*ard in 19E1O. in rec·
ognit lOn of the Gr.nd VL of Zl radio.

Thelma SouPel' ZL2JO Is i...,1 kay), *"0

w.. Ii,.t II<*'IMd in Marct'l. 1931. as
ZUFR, lat.. Zl.lCN and Z1.2AO. oper..ed
40 ""'... wIWI 40 was a CW-only baod,
...ltet WotId W.r K, Thelma was a lloc:ated
ZUJO. the eallsign she held unl il her
p.aUlng 10 I'" hall of 'ilenl ~ 1I'fS. Thelma
was a 'fIllY toeU....mat_ operiitor du'ing
.... ear_ .. a Y"L ham; she participaled
in the Eyeball Amateur Radio network. all

Amerlc40n eye.baM net assisting lhe me<!
leal .ulho<ltiea with Ihe transler 01 eyes
lor I..nsplanls a fter . cc ldenl . or medical
emergencies. Stle was s lso • fo und ing
mambar o f WARO. as WIlli a . holding lhe
omces 01 secralaryllreasurer and pra,l ·
danl 0Wff 'he ye. r• .

Florlll'lU VOIS ZllAXP. the lirst Pfesi·
denl 01W"'RO. bec.me Interesled in .m.·
leur radio when her OM. sandy ZL1...W....
got hi, lieaMa. Florance willS llcanMd In
1ge1 .nd Wiil one of ,he small group 01
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'I'll .t lhe Hiimillon conlerence w""a
W"'RO w• • conceived. She reminisces,
looking back Ihrough her logIxlot<, noti ng
lhal Itle nat members have IncrH!l8d so
I'I"H"I(:h In the _uing years t~1 lhere Ife
now three W"'RO nets. a North Isla nd , a
South Is la nd, . nd • Nat ional nat, held on

Monday nights I"rough I'" month.
Anor:hat early fI'l8I'Ilber. SylYia Kirkland

Zl2lS (e x·Zl.2QZ a nd ·Zl.l BCMj wu IIISI
llQa"ud in 1~, but her Intetesl In radio
00" tIack to 1922 -'-' SheWI. at IChooI
In Oxlord, England. ... Oornont"aho n at
Il'lII IChooI lOOk IWO men IWO da)'l 10 til!
up. They IInlCled a massive anlenna and

had IWO la rge tables in I'" achoof hall
loaded with ON'. T!'Iay _e suPf)Oled to
be IIs l_ ng to a .taos mu ' ieal "'I)"IId
Irom london, bul lhe H' had no aeltoetlv·
i1y.nd.ll 'h.t could be heard were _ ·
. 1 CW stations . WIlather s ta llon• • • hlp
ping, ete., as well as plenty ot Slillc, tM.Il
very little mus ic. Tl'wl men gave. talk on
..dlo and ho w il worked; it w.. Ihat d8m.
on.lrallon wh ic h kindled her lnlaresl in ..·
d lo .nd led her to a ham-opefator '. call In
1~, Sylvia now lives a t Eskdale . I s ho rl
dillance north 01 Na pie r, Ne w Zealand,
and is sli ll active Qfl the air wilh IheTS-520
ller f.mHy ga ve to her lor Mo lher 's Oay
aboul seven years ago.

Aw...RDS

The W"'Re "'ward menlioned a bove I.
Ot/1 lined here.

G6 The certiticate depictIng ""-'Ia
of t Reel" Is a wa rded lor conlac'. on
any band, SSB.'CW,...M, I,orn lhe .......
OTH. bul net contiiClS or conlesl conlacta

.re inel igible lor ttle a Wii'd. t+o OSli '.
QUir«l-~ a car1ihed lis l to: Cuslodi.n
Zl.1oe. PO Box 2088. Wl\akat.na. N_
Zeal.nd. wilh sufficient poslaga(lRCs) lor
lhe ,eturn of ttle car1 ilicate.

The Laoand: An old MiiOI'i lagend tefl.
how Pania , • young Maori ma iden, lu'ed
by lhe siren voicIIs 01 lhe "'" people.
.wam OUI 10 'meel lhem. When ,he .",..
dea.ored 10 ral um to her 10Wff. ahe was
lranslormed InlO the raal whic h now II"
beyond lhe braakwaler al Napier, New
Zaa land, and bears her name,

HF Bands: OX stations. work 6 ra . ioenl
ZL WARO members . COntacts to da ta
Irom June 1. 1969, Endorsemants lor each
addillonal 6 WARO member . la lions
worked, which can include up 10 3 over·
.... WARO memberS. are .v.il.ble , VK
and ZL. worIl & Korth 1.land and 6 SOUlhI.
land W...RO memberS lor lhe besk: .ward.
EndorMmanlS lor e<tetY IddlU0nel 12
W"'RO mamlleIs worIled.

Ullenen: OX lis leners. list 10 OSOS
dating f,om June 1. 1969. EndorMmanlS
lor each iiddlliQn;ll 5 OS01I .....rd. VI( end
Zl. 11,1_ .. 20 0S01I heard. EnOorsoa
menla for -V iiddltionel10 0S01I heart!.

For lhoee Inleresled in ">I, a ward, Zl
VLI may be found ...ell monlh on Interna
lional YL Day, the 61h day of-V mont" .
on 1&.288 aither in OSO or eall ing on lhe
hour, -V hour. Irom a boul OEIOOZ. Good
luck, and good cert ificat"'untlng. . s II is
• VIIfY nice cert ificale 10 ~ve,

BITS 'N' PIECES

NZART World Communiealion, AcHvlty
Oay, May 21, 1963, was an oul . tandlng
. uccess, even though propagaHon for OX
communieallon was not as good as U
could have been. The 8 stations . Zli 11~

and lII9WCV. operated mosl modes and
moat bands during the 24·hour period; Ihe
statlone worked a total 01 10.000. con·
laCIa in nearly 100 counlrles, and aboul
300 partlcipallng hama and helpers _e
Involved al some time or OIher du ring Ihe
day. OSLs will be Hflllrom lhe log . heet l
lor .n conlacls made with ZL WCV ata ·
IlOna on lhal day. a nd there I. no need lor

rel urn OSL ca rds, "'rthur Law ZL2HE.
NZART vice president Ind coordinator 01
WCV Acllvily Oay. 1963. a nd lhe N_ Zea
la nd a ma llltJr Iriiternily I han~ III lhe Ox
and local .Iat lona who panic ipaled In OUt'

WCY dilly and helped to make II .uch a
greal S<lCc ess.

FUTURE HAPPENINGS IN ZL

JOT.... the J amboree of ltle Ai, lor the
scouting ",ove".. ,I. again WI ll be well
tuPPQrled by Zls; in Oc:IQIlIIf; we loot< lor·
wSfd to many good 0S0s wil" other Ox
"atiOnS during lhe J OT....

Zl.9WCV will ba on the . i, agaIn . 1 •
speclal-evenl , tallOn from lhe annuiil
Ha wlr.es Bay Agricullural a nd Pasl"'''
Show in Ck:tot>er IrH. year. Operat ing
II"," "om lhe show on ..a, 20, 15. or 10
""'ers. depend ing upon Pfopagalion, ...ill
be from~ 10 0400Z. .wo.imalefy.
Oclober 19. 20, and 21 , The ,I.tlon a lso
could be on Ihe a ir at olher tlmea ecuvat
ed Irom home slaHon•.

Rose City COnference. 1984: The An·
nua l NZA RT Coolerance , 198<1. will be
he ld at Palmerslon Norlh, ~ew Zealand,
For a ny Q\lersaas amaleu.....ho m. y be
touring in this area, lhe con lerencll ...11I be
held Q\ler Ihe waakend 01 June 1_4. En
qu i, les sanl 10 PO Box 1718, P.imers ton
North, will be prompt ly an._ ed. II your
hol iday pla na include ZL4.nd. _ 'd like to
tlave you at ou, conlarance.

OX~s: The Kefmadecs , Raoul ISliind
ZLJl(, ";11 be eeIlvated again soon. w.·
wick ZL3AFH. ClmlflIIy ZK1'M.. Nor1IIem
Cooks. ";11 be wor1<lng on Raoul I.I.nd lor
• period cO"" lIIflcing la l.. '''is year, but
.... will not be propIIf1y oroaniZed ";Ih
.nlannn. e te, un til iiboul Ja .......ry. 19&1.
W~k, I understand. will be as acl"" as
hi, duties parmit and could be on RTTY
and OSCAR as well as SSB. Mora Inlorma
lion iibout lhe Ke<rnadoeet .. It~ 10
hiind . It is a ra re one . nd h.. not been ee
tiva led lor ii numbe!' of years .

PEOPLE'S REPUBLIC OF CHINA
Rod Hallen KB7NKIOUI
Amemb<lssy-RCPO

APe San Francisco 96528

On 27 May 1983. in lhe com pany 01 Karl
I«YT and Jan KG3R. I 'fi'i led BV1PI( in
BeIjing. PeopIe·s Republic of Chin•. With
lhe help 0 ' a n inlerPfelef. we !lad • 1001I
discusslOn.bout Pf_t and lut ure ham
' «dio operatiOnS in China wII " Mr. Toog
.nd Mr. VafL BV1PI( ia now operat ,ng CW
only. but plans lor SSB Qp&fatlQtl at _
unspecllied lut ure dilte are In I'" WOfI<t.
BVaM Is a lso on the lir tCW onlyl lrorn
another Chinese PfO\'inca. II ia a xpecled
lhal operatlona will alSO be atlr1ed Irom
Sh.anghai and G..,..ngdIOu (Canlonl IOOtl,

possibly within the nexl & montht.
The equipment iit BV1PI( at I presenl

time consists ol a V_u FT.107 K.....
WOOfI.Trio TS93OS•• Caned i.n , W a m-
plilier, and varlou. clock• • keyer• •etc. An
lannas which are on top 01 • 7·story
build ing aboul 100 laat .bove ground C<:!O'

sist 01 a rotary Hy.o.ln TH60XX a nd 2
broadband dipole, . The .nlenna in'ta lla 
tlons are very heavy-duly .nd look very
p,olesslonal. The s lation locallon Is In a
new building. AUempts lasl . ummar 10
vl.lt BV1PK were no l succes. l ul because
the building was s till under con. truclion
. 1 th.1 lime. Mr Tong 'laled Ih.1 all
amaleur·radio operllor. 'IIslling In lhe
PeopIe·s Republic of ctlina would be wei

come 10 'IIsil BVlf'K. Arr"..,..,-,a ean be

made Ihroughlhe China RadiO Spans M
soclaHon end II would be well 10 bring yaur
own inlerpret., s ince lhey are not I lways
_iliible at the IlatlOn IcI::atk)n.

When WIl ex plained 10 Mr. Tong.
through the inlerpreter. I'" meaning of
Heyabiill OSO," he was qu,te I\IIppy 10 pro
vide us wilh BV1PlO; cards coo,., • •.,.
rat ing 00. 'filiI. When yau 'llsil , bring
alOng ii lew of your own eardl. allO.

NORWAY
B;om-Hugo Am LA5YJ
PoSlbol< $ 39. ltl~ngl..UI1
Enebakkvele" 208
Oslo 6. NOfW~y

MOBILlNG IN NORW...Y

Norway Is a wondertul counlry to , pend
your holiday. In, especially while mobile
operaling. As a lway" plenly o f lima i. ee
sentla l. bul who has enough lime 10 spend
Qfl lhai, .acal ion? Il l. wi.. 10 t.ke it easy
and concentrate on one part 01 lhe coun
Iry instead of running Ihrough lhe counlry
allull .peed on lhe hlgh.... ys. thaI would
not be much of a vacatoon at all. Spend
sorna t ime in planning lhevaca tion. aelecl
certa in poin.. to Slay lor a couple 01da)'l
Of more, and lake shorl.. trips In 11\1I1
speci fic iir....

On most maPifl. Norway may loot lillie
and ' iny due 10 ltle type of projection
used, bu t on the conl'ary. il will be not'"
,ng like tha t in realily, "- .n example,

lrom the soult"".'iQ&I POI i'll . Cape
Und eenas. 10 lhe nonhernmoat. ItIe _ l
known North Cape, I. over 2&00 kilQme.
I",,-and add enol"" 700 kilomelers if
yau would like 10 cover the distallce 10 lhe
Rus sian llQrder. Thi. d " lance I. lhe same
as tile d istance bel_ 0810. Ihe ca pllal .
and the near·soul her nmosl pot nl In Ilaly .
iind bear In milld Ihl. I. not lhe road
dislance. which wili lurn o ul lo be qui te a
bit more.

I wo uld sug~Sl vi, ltlng lhe .oulheast
or soulhwest part or, illhe mldnighl sun is
dragging, lhe norlhern pari 01the counlry.
Tha scenery in any part I. worthwhlle s....
Ing. Stl ilt lng from stQflY. I' ealesa seasides
to lert ile green lIaliands bu lging wllh
g"ln and vegelables. Irorn endi....
SPfUC8 and pine lor...ts to lhe wild and
nsked mounlein "nogon cui ";Ih 'llgorous
valleys, togelher lhese lorm the counlry
we~Iiin, a .. so lond of ,

Remembellhalltle eountry IIU , xisted
sinca about lhe yea' 1.000, and ttle OICIesl
cily. Tonsbarg, is over 1,000 year. otd,
cIosefy followed by T,orldheim, which will
, ...ell Ihis age .round 1990. IT ...... un
believable. but III over lhe counlry you
will very easily lind Duildings . nd other
. ights _al hundred yearl okl, with the
exception of ttle non" _ lern pan and
northern Norway. wherfl in cotIst" c llieol
moll of lhe buildings _e bombed and
burned down during lhe Invasion a nd r•
lreal ollhe Germ.n army in WWI I.

You will find it qulle inlefesllng mobil·
Ing Ihrough a eounlry with so much spaca
for ils inha bila nls. Even in Il'wl city and
county of Oslo, lhree-quart... ol lhll area.
I. cQ\lered with lores l. wilder......,. a nd
larmlands, I wonda r how many c.pilal cit·
ies around the Waslern Hemi.phefe ca n
s how oil sornethlng like lhat?

Some good I dvlce belllfe . ' a rting. Ap
ply lor your reci procailicenae early so you
will be sure 10 have II on hand belore I.....
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'291.95

mtra Quid

J346.95
1390.95

1-145.95

• Lightni~ Spi ke Dama(l:f'
• Disruptive Line Noi.e

• Program Erron

Computer
Protection

Prevents:
• Cnmputr r n llma(l:f'
• Brownout Inle'rrupli.-

Regulator • Filter • Suppressor

KLEEN
LINE~

CONDITIONER

KLR·250A 2SO ,"'attLoad
KLR·250 A· l SO 250 Watt Load; Palfon1c'd

Fillfo, Ieoleted Socketll
KLR·500A 500 'h it Load
KI.R·500A·lSO 500 'l'alt Load; Pale'n1c'd

Fille', Irooi:lt.-d SocktolPo
Shippin~ '12,75 L.aoo; 14S.50 Air

Ask Your Local Dealer

• f or VlInsceMl'S ¥ld lepNtefS . ..... ...n uR lind COlIlIERCIAl
• .lut~loC operlll00n • iClJusUDle~ lind lImp1olllOe
• St..- a re . usy onslallilbDCI • 7 10 1s 'lOllS DC
• 8 s.eIItUOIe . relli'OQf~ messqs . NdI up 10 2 moll IDng
• Wortll . rested ....., ~Ollr~ .,,~ your mess~s l

1,1 0081 10-1 . ~9 95 t.l OClel IIH . , 2 totO monule hmeI - $59 95

Typ ical rejection:
±600 Khl @144Mhz: - zace
:t ' .6 Mhz@220 Mhz: - 40dB
± 5 Mhz@450M hz: - 5OdB

I •
I •

Thesol ution to most interference. interrn od , and desense
problems in AMATEUR and COMMERCIAL systems .

• 40 to 1000 Mnz . tu ned to your frequency
• 5 large helical resonators
• Low noise ' High overload resistance
• 8 dB gain · ultimate rejection) 80 dB
• 10 to 15 volts DC operation
• sne . 1.6 ~ 2.6 )( 4.75" ext, connectors
• FANTASTIC REJECTION !

Price ' $79.95 bipolar w/R CA lacks
Connector cpnons: BNC $5. UHF $6.

N $10
SU PER HOT! GaAs Fet oplion $20

'He off...~. I,.,. of !f.n.....' ,... ..-wI ,""*'- s ' "ps
and .1"',-..... 10< ......,eu' and~..r ..... .

RequealOUl f,_ C41alOO_ " I/o.. S2 feN UPS "'iW'f'9 -,",ur.-c. ' d . tt<J VISA ....1C:<>mr a.g. Electronic Specialists, Inc.
171 SOUlfl~ ser-t.eo_389. Nalicl<. . M8ssltchIAeM 017(W)

ToI Fr_~De!lK 1·800-225-4876 ... 18

MasterCerd. VISA.. AI'rwrIcfon EJ<PfltS$
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Blueprint for Success

SPACE,lZlI ~ IJiI1 A

j "luuuDe

Inler face )(

MARK NUll

111111111

1:; Karllronics

THE INTERFACE] [
TITLE; THE INTERFACE - INTERFACE I [ PROPOSAL

CW 011 n
RTH On lJ,

The Interlace
RTTY- CW-Uf' _Un/l

I I , I

I.E Kantronics

I' I I I i I I

KlKahtronics

THE INTERFACE

THE INTERFACE is the original
Kantronlcs terminal unit that
broke mroucn the barrier Of
multi- computer compatibility.
THE INTERFACE is an amateur rno
dem for transceiver-to-computer
communication. With THE INTER·
FACE and Hamsoft or Hamtext for
your computer you can send and
receive Morse Code, Radiotele·
type, and ASCII. THE INTERFACE is
also compatlbie With our new
SOftware for AMTOR cornmuntca
non, AMTORSOFT. THE INTERFACE
is our most popular unit cornbln
ing active filtering, easy tuning,
slx-computer compatibility. and
low prtce fOr an unbeatable pack
age.
Suglll!sted Retail '169.95

INTERFACE] [ Is the new Kantronlcs
transceiver- to-computer Interface.
INTERFACE J[ features a new highlY
sensitive front end with mark and
space filtering and a unique new tun
ing system. Even the mast discernIng
operator will be surprised with the IN·
TERFACE J['S ability to dig out SignalS
In poor band conditions, and our new
tuning system even dlsotavs Signal
fading.

x-v scope outputs and dual Inter
face outputs ror VHF and HF connec
tions make INTERFACE J[ compatible
with almost any shack. All three stan
dard shifts are selectable and INTER
FACE J[ is compatible with the Indus
try standard Kantronics programs:
Hamsott, Hamtext, and Amtorsoft.
step up to state of the art in
computer-amateur communications
with INTERFACE J t ,
Suggested Retail 1269.95

For more information see your Kantronics dealer, or contact:
IIIKantronics 1202 E. zsro street Lawrence, KS 66044



KANTRONICS SOFTWARE
Hamsoft,™Hamtext,™and Amtorsoft™

HAMTEXT IS our advanced CW/RHY/ASCII program
for the VIC·20, COMMODORE 64, and APPLE computers.
HAMTEXT gives you the ability to store Incoming meso
sages In the computers memory, transmit flies directly
from tape or disk, and use your computer to Its fullest
potential. Features like Diddle, Time Transmission, Text
Transmission, printer Outputs, and Word Wraparound,
make HAMTEXT the program for the serious amateur.
HAMTEXT was created with Input from our users as
guidelines, and with total use of the computer In mind.
Suggested Retail $99.95

On January 27th, 1983, AMTOR, Amateur RadloTele·
type Over Radio, became a legal mode for the amateur
service. AMTOR Is an essentially error-tree radloteie
type form of communication. AMTORSOFT. xantron
lcs ' newest software package, giveS your computer the
ability to become an AMTOR communications terminal
when used with The Interface or Interface) I. AMTOR·
SOFT IS currently available for the Apple, VIC·20, and
COM·64 computers. AMTORSOFT brings you the newest
In computer-amateur communications at an arroro
able price.
suggested Retail '89.95

For more information see your Kantronics dealer, or contact:
L'! Kantronics 1202 E. 23rd Street Lawrence. KS 66044
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i~I:~~~:-~ CALL FOR OUOTES ONAmateur OTHER RELATED PRODUCTS
Amateur FOB ORIGIN

CommunicQtions i~~~~s
& Antennas.Etc Export Anywhere

• 2317 VBnce Jackson Rd.
Sain Antonio TX 78213 I VISA
(512) 733-0334

(Toll free number 800·531 ·5405)

HOUri: 8 :30 a.m. 10 5:00 p.m. Monelay ltJru Friday
9:00 e.m. to 2:00 p.m. Saturday · CST
Prices subject 10 change without notice.

AZDEN

KDK 2 METER RADIOS

Small Orders Welcome Free 'Tech-Data' Flyer

Toroidal Cores. Shield ing Bead s. Sh ielded Coil Forms
Ferrite Rods. Pot Cores . Betuns. Etc.

•
AM I ~~0<iritiA

Fast, Reliable Serv ice Since 1963

ROTORS & CABLES

12033 OTSEGO STREET, NORTH HOlLYWOOO. CALIFORNIA 91607

BUTTERNUT ANTENNAS

HY-GAIN

CUSHCRAFT

DAIWAIMILLER

IRON POWDER and FERRITE PRODUCTS
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Hustler HF a ntennas deliver
outstanding signal repor1s
wherever yo.J're mobile!

3275 North " B"Avenue
Kissimmee, Florkta 32741

Design your own HF mobile
from a full selection of teo
QJOlity; u.s-rrcoe sta inless
steel boll rrcc-ts. QUick d is
co-s-ees. 1TXJ51s. sprirgs. and
reecocsos.YCAJ con COle( ony
6-b-80-meter bond. Ocose
non medium or high power
resonators with broadest
bordwidth and lowest SWR fa"
cptimum cetcrrrorceonany
bond.Easy band chonge ond
garaging with Hustler's fo ld
cveerrcst.jco.

HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Ask any ham - the best HF
mobllelon the road come
from : Hustler - stlll the
standard of performance.
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33AF6

D Hill me

-----------
Yt'S., I want to subscribe to 73:

Amateur Radio's Technical Journal.
I understand that with payment enclosed or

credit card order I will receive a free issue
making a total of 13 issues for $19.97

O Cheekencle:-dtMO O MC D VISA O AE
I
I
II Carol Up. Date, _

I
I Signature ---- - - - - - --- - - - - - -

II N~. _

I Address _

II City State, ~Z i'••- ---
I c. """, ~ .\1"".... ' 22.97,'/!f'"_-'Y l'S p.ttdo .I "" l OS Nnk.

I F~ ...rJo- $39.9;'1!f'". onlw t 'S p.ttdo .I "" t'S Nnk.
F",,~ ..~ t>l- ."""'.....

I PI- _100.' 6--ll ..·....Lo fr#d"/"n'fJ

I 73: AllUlleur Radio's TecJmK:.1Joumal- PO 80. 931*Farmingdale, ~y 11737

73: Amateur Radio's Technical Journal
gives you more easy-to-build construction

projects and circuit
designs than any
other magazine of
its kind. Informa
.ive articles by the
dozens, on all

phases of ama
teur radio, writ
ten by hams for
hams.

MAXJMIZE
YOUR

OTENTJAl
WITH 73/ ~~

-.. ~-..---

I....... '
./

73 always keeps you one step ahead
with ...
eScores of useful building projects you'll
enjoy by the hour.
• In-depth equipment reviews, guaranteed
to save you time, trouble and money.
- 73 International- delivers all the
Facts you need about licensing laws. club
news, contests, and awards all around
the globe.
eDXing- valuable tips for newcomers, the per
sonalities behind the ca llsigns, what's happening
on the DXpedition scene, and much, much more!
· r\'ew Ham Bands- timeJ y reports on the new
WARe bands, how to modify your rig to use them,
what to do about antenna.s.
«Satellite TV-keep up with the technology and all
the latest developments in satellite communications.

PLUS

- R1T Y- with over 30.000 hams owning microcomputers,
RTIY is developing a whole new life. 73 gin'S you more ar
ticles on RTTY than all the other magazines combined.
- Ham Help-puts you in touch with other readers to get
hard-to-find parts, schematics, and owner's manuals.
»Contests-e- 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, And if you include payment or charge card
information you'll get a 13th issue FREE !
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D IICOM] IC·740

* RTTY * RTTY * RTTY * RTTY * RTTY *
~ BUILT TO WORK ~

~ WHEN OTHERS WON'T! ~. ,..
>- ::c
I- -l
I- "'; ....== •• • -t

~ 006i5b8 -:>- ---,---- ::c
~ TMC-1B Computer Interface j
a:: 'or RTTYICW ---.

The besl performing unit under adverse band conditions, -<
.. TMC·1B Is designed to compare with the professiona l ...
> equipment thai has been on the markellor years. not jus t a ::a
f- piece 01 gear 10 gel you into computer RTTY. No computer -t
I- exoerreoce needed. Software is included lor Vic·lO. Will -I
a: won. with most mic ro computers and with mos t 01 the

popular software available. Only ell gives you all this and -<
.. lTlOfe .. Auto II." with a variable control on Ironl panel, ...
> will only print on properly tur'led ATTY signal • l C tuned ::D
..... ci rcuit hllers 100 active hllers) .. Easy 10 tune with large -I
f- meter lor greater accu racy. also mark and space LEOs ,. -t
a: Switchabte between 2 rigs (no wires to change) • Bui ll ·in -<

monitor speaker tor moni toring me signal as you send it *
... High gain on mput. turn your rig way down * Relay Jt> rsota teo CW key and P.T.T. * Simple hook-up ... RS 232 * ::D
I- All metal caotnet * One year guaranlee, $299.95 """"
I- Price incl udes Vic·20 software In oeste on cassette and """"

~ computer cable r. ,' I VISA ~

Write or call tor more mtormancn. ....-

~ CONTEMPORARY TECHNOLOGY, INC. ::c
I- P.O. BOX 1083 • SALEM, OR. 97308 ...31
a: 503 - 399-7406

* RTTY * RTTY * RTTY * RTTY * R TY *

• KENWOO" T5·4305

Introducing The SRT-3000
RTIV Communications
Send-Receive Terminal

SRT-3000
List

$995.00

Introductory
Price

$795.00

• Bullt·in demodulator & AFSK modulator lor 170,425,850 Hz ShUts,
high and low tone pairs . 60,68,75,100,132 WPM Baudol, 110,300 Baud
ASCII , 5-99 WPM Morse • 1000 character text buller with BREAK
leature • Ten 80 character message memories with battery backup .
selectable display lonnats, 24 lines x 72 characters 12 pages), 24 lines
x 36 characters (4 pages), 18 Unes x 36 characters (8 pages) • Split
screen operallon • On screen Itatus line displays a tuning bar, fT'IOde ,
speed, sh ih, tone pair, nonnallreyerse, USCS, WRU, SELCAl., buffer
mode and buller count · ceseene Interface lor long " Brag Tapes" or
unattended message storage . Baudot and ASCII printer outputs .
Bullt·in audio monltor • Buut-In 110 VAC power supply . Other
leatures-Pn control , WRU, SELCAl., sync Idle, CW 10, USCS, auto
start, lull or hall duplex, ICOpe outputs, weight control,lntercharacter
spac ing, reverse video, R5-232, word wrap around · Compact size on ly
13.3 x 10.3 x 4 inches . Made In USA.

Send For
Free Information

IDIiMIELECTRONICS, INC.
787 Briar Lane, Beloit, Wis. 53511

(608) 362-0410

VAEBU ·NEW FT·77

' il,

- ---.--- ...• ~

~ •
,~, .( )--• •••••• r

• --, • - '--- •
• All Bands • Dual VFQ-s
• General Coverage • 8 Memories
.200 Watts

• 1.8 to 30 MHZ · 200 watts
• Super Receiver • selectable IF/ PST

Tuning

• ExtremelY compact · 3.5 to 30 MHZ
• 200 Watts • Inexpensive

CUSHCRAFT
A-l
A-4
R-l
AV-S
214-FB
l2-19

Call " TOLL FREE" For All Antennas & Accessories

ART.RRA SALE
HY·GAIN TOWERS 8UTIERNUT

HGl7SS 5 649 HF6V 5109
HGS2SS 5919 KLM - - -
HGS4HO 51429 KTl4A 5299
HG70HO 52559 KTl4XA 5449
HGSOMTS 5 749 144-148LBA 5 69

551B
5l7B
5211
5151
5151
5 94
5m
5 37
5275

THSMK2S
TH70XS
THl MKl S
THlJRS
TH2MKS
18AVTIWS
18HTS
V2S
EXPLORER 14

HY·GAIN

CAllCALL AEALARSEN

5175
5226
5226
5 90
569
582

40-2(0 5260
ANIXTER·MARK

HW-3 TRIBANDMDBILE S34

2900 N.W_ VIVION RD. I KANSAS CITY, MISSOURI 64150 I 816-741-8118 _'"
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ADVANCED ELECTRONICS
APPUCATIONS
P.O. Box C2160,
Lynnworo, WA 9B036
(206) n5-7373
TELEX: 152571 AEA INTl

Brings you the
Breakthrough!
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John Srelfl('f ~\'BONFX

<;IN:! 4th A I'ffiUf' N. W
R,vf>fsit.k ,\ ;058078

/(f'fI C"rM/Jnwn ",Ve l
314 NorTh 2~rh ~1I('nl1t'

Fargo NO .';8 102

Take the Drudgery
Out of Contesting

Let your Radio Shack computer dupe the log while you relax.

Field Day IS ove r. you 've
let down the antennas,

ca rted away the gear, and
stowed the generator until
next year Now comes the
re al fun , ve rifying and
chec king the log shee ts for
dupes. Bet you can' t wa it to
get started, can you?

Since Ken and I each pur
chased a TRS-80 Color Com
puter™ , we have been look
ing for applications relating
to amateur radio. (One gets
tired of balancing the chec k
book and playing Space In
vade rs.I After Field Day last
yea r, Ken decided he had
found another computer ap
plication -and CAl lSO RT
was born . This year, it was
used again during Field Day
and for o t he r con tes ts .
CAl lSORT is thoroughly de-

• •• "• " ~

•••• -• • ,.
• ...
• ,.

• • '"• - " ~, - -.., .-, , .. • -, N " ~ .' •
" . " -" ,,, .. " - •.. .,. - ,

•• • • o .

F;'" 1... 73 Magazine • OCtober, 1983

bugged and can assist you
when it is time to go over
those log shee ts.

The program will let you
enter data directly from a
log sheet and print a sorted
list with or without dupli
cates on a printer or the
CRT. The program handles
up to 500 ca lls if you have a
32K computer. (I probably
will neve r work 500 stations
on a single band in my lite.I
If you have a 16K machine,
you will have to modify on ly
lines 20 and 30. When you
are done, you can save the
lo g to tape for future
reference. You also may
stop at any time, save the
ca lls you have entered, and
continue entering call s at a
later time. This works nicely
when you get interrupted by
those rare OX call s on 20
meters .

The program is well re
marked and shou ld be easy
to follow. All remarks may
be removed (the REM-line
numbers end with a 5). For
optimum speed, delete un
necessary spaces when en
tering the program; they
have been left in our listing
for easy readability.

One more note, before

we look at the program op
eration in greater detail; In
seve ra l locations you will
find POK E commands. These
a re used to inc rease the pro
cessing speed of the Color
Computer. Just before enter
ing the sort routine in line
170, the computer process
ing speed is inc reased.
Before tape and printer rou
tines, it must be slowed
down again.

Some colo r compute rs
will not work when you try
to increase the speed. If you
have never tried this POKE
before, be sure you save a
copy of the program and
verify it before you run the
program! If the compute r
" locks up," your machine
will not accept the high
speed POKE. To regain con
trol, you will have to press
RESET. Control should re
turn to Basic and you should
be able to continue work.
Just remove the POKEs; the
only thing you will lose is a
little speed. (If you would
like more information on us
ing the high-speed POKE on
machines that lock up, send
your request and an SASE to
Ken W0CZ.

Once the program is typed

in and run, you will be
prompted for keyboard or
tape input. Select the key
board option. Ente r the call ,
a space, and the section. Fig.
1 is a sample printout of the
program; use it as a guide to
inputtin g ca ll data . The
numbers on the left are gen
e rated by the print routine
and are not to be entered
from the keyboard. If you
make a mistake while enter
ing a call, just press the
backspace key. The entire
line will be erased and you
just reenter the line again .

Once all of the ca lls have
been entered, enter #. You
will be asked if you want to
save to tape. Then you will
be asked if you want a print
ed list. Just follow th e
prompts as desired.

The tape file is stored us
ing the contest name. Con
test names will automatical
ly be abbreviated to an
eight-letter filename. Each
tape will contain the band
and mode information you
enter.

The program is also easily
conve rted to Color Comput
er disk files. Remove the
tape prompts and change all
re fe rences to buffer #-1 to
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Program List ing.

#1 by just deleting the
sign. To convert CALLSO RT
to run on a Model I or HI,
the O PEN and CLOS E sta te
ments may be dele ted. Disk
systems should run as is.
w it h the buffe r number
change. Change all PRINT
# - 2 references to LPRI NT
and remove the POKEs.

As you can see by fig. 1.
you can list duplicate err
tries on the printer. If you
want to use the printout to
send to the contes t author
ities. just press <ENTE R>
when prompted about print
ing duplicate entries. If you
don't have a printer. a sorted
list of the ca ll s will be
displayed. a screenful a t a

time. If you are copvmg
them by hand, just press
< ENTE R> to view the next
group of calls.

The program produces a
tota l count of entries- no
tice that du plicates have the
same number on the list
The number by the last call
on the list is you r total num
ber of va lid contacts . To de
lete a ca ll from the list. read
the list in from tape. Enter
the number of the call to be
deleted as listed on the print
out and rewrite the fi le to
tape. You will be prompted
for this if you selec t the IN·
PUT f ROM TAPE option 2
at the beginning of the
program.

O ne last comment about
the sort. Those who are in
terested in such things will
find the sort routine to be a
Basic bubble sort. Though
relatively slow. it is infinite ly
faster than I could sort by
hand. Typically. it takes
about 3 seconds for the next
ca ll on the list to be dis
played. I would be inte r
ested. though. In hearin g
from anyone who might im
prove the performance of
this routine.

Ken and I have found that
the program takes out just a·
bout all of the d rudgery of
contest logging. Just a few
minutes entering the log
sheets into the computer is

all that is requ ired. The pro
gram IS especial ly useful
when used by multi-oper
ator station s where dupli
cates are easily overlooked
on multiple log sheets

If you are like me. you
hate to type in long Basic
programs. We will send a
copy of the program on cay
sette for $5.00. Specify cay
sette or disk version. and
mail you r request to Ken.

A few moments enteema
th is program now will save
lots of time after the next
contest - time that can be
much more prof itably used
discussing contest re sults
over the local repeater. 73
and happy contesting! .
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Robin Rumbolr WA4TfM
1134 Clade Hill Drive
Kno~ v ille TN 3791 9

World's Fair Super Squelch
W ith this two-digit DTM F decoder-a perfect club project

you hear only calls meant specifically for you.

Ear ly in the p l ann ing
stages for the wor ld 's

fai r am ateur radio stati on ,
W A4K FS, i t was decided
that a telepho ne in the sta 
t ion would not be desirable.
After all , we wanted to dern-

o nst rete the usefu lness of
rad io - and the budget wa s
ti ght. A telephone seemed
out of place. Sti l l. th ere wa s
a need for a way to get
through to th e stat ion's con
tro l opera tor w it hout fo re-

ing him to m on itor a nor
m all y bu sy repeat er. Since
each o f the d irecto rs of the
Tennessee Wire less Associ 
at ion. t he station's spo nsor,
had touch to ne" capa b il
it ies. a touchtone-opera ted

squelch was the obv iou s
answer, The c ircu it pre
sented here is the one that
we used at the fair.

Description

The c ircui t In Fig 1
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Fig. 1. Touchtone squelch schematic.
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Parts list

Price
Designation Description Each Total

Rl 16 Ohm, 'I. W, 5% .06 $ .06
(15 Ohm may be used)

R2 500 Ohm, 'I. W .59 .59
potentiometer

R3 10k Ohm, 'I. W, 10% .06 .06
R4 20k Ohm, 'I. W,5% .06 06
R5 270k Ohm. I/o W,5% .06 .06
A6, A7 l OOk Ohm, I/O W, 10% .06 .12
RS 22k Ohm, 'I. W, 10% .06 .06
C1, C2, C4 1().uF electrolytic, 15 vert .59 1.n

or grea ter
C3, C5 .001-uF, so-von ceramic .20 40

disc
C6 1-uF electrolytic, 15 vo lt .59 .59

or equivalent
Dl Zener diode, 12 volt, .45 .45

1 Walt. 1N4742 or
equi valen t

02-04 1Ng14 or equiva len t .10 .30
0 1 Tran sistor NPN 2N2222, .69 .69

2N3904, or equiva lent
ICl "r ertone M-947 OTMF 53.00 53.00

decoder
IC2 CMOS C04514, 4·bit 3.95 3.95

retcna-to- te-rtne
decoder

1C3 CMOS CD4011, quad .39 .39
NAND gate

1C4 CMOS CD4027, dual J·K .69 .69
flip- flop

Xl Crystal TV Co lor Burst, 1.98 1.98
3.579545 MHz

RYl 12 V dc 5PST 2.99 2.99
51 , S2 Push-but ton momentary .50 1.00

SPST (AS 275-1 547)
MISC IC socket, 14 pin ,20 .20

IC socket, 16 pin .22 .22
IC socket, 22 pin .37 .37
IC socket, 24 pin .38 .38
Perfboard (AS 276-1390) 1.39 1.39
Min ibox. Bud CU124 4.40 4.40

To ta l $76.17

•Availab le from Teltone Corp. , PO Box 657, 10801 l20th
Ave. N.E., Kirk land WA 98033; (206)-827-9626.
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could be built with ItS out
put feeding the K input of

DIG IT 3

'" '"1.cO .O"•

DIG> . Z

Fig. 2. Four..<Jigit secceoce detector.

S T_(~,- J- ~ ---'
~ '"" .
pressing 52 will disable the
speaker unt il the next cor
rect seq uenc e is received.

Transistor Ql is used as a
buffer/driver between the
o utput latc h and reed re lay
RY1 Rela y RYl is connec t
ed in series with the rad io 's
spea ker leads.

One last comment. Since
the M-947 IS limited to a
max imum power-supplv
vo ltage of 13.5 V. a 12-volt
zener is included to protect
the decoder from power
suppl ies with 13.8-volt out 
puts . Yes, it is thar critical!

Const ruct ion and
O pera t ion

Our two -digit detector
was bu ilt on perfboard in a
Bud CU124 die-cast rmmbox .
It was then w ired into the ac
cessory socket of a KDK2025
MK1 1 2m transceiver.

Befo re apply ing power .
set your rig 's vo lume con
trol to a no rm al l isten ing
level and then apply power
to the ci rcu it. The circu it
WIl l always come on in the
unsquelched condit ion. If
the o pposi te is des ired , co n
nect ca pacitor C6 across
the off swi tch, 52, instead
o f ac ross 51 . Now. using
ano ther transmitter, send
the desired access code to
the receiving rig. The speak
er will be enabled after the
last digit of the access code
is released . The speaker
then will remain enabled
until turned o ff locall y with
the o ff button. Although no
ci rc ui t for turning off the
speaker remotely was in 
c l u ded in thi s design ,
another sequence detector

makes use of the M ·947
DTMF decoder fr om Tel 
tone, of Kirkl and, Wash
mgton. The 947 has, o n a
single IC, all o f the fi l ters.
amplifiers, and tone detec 
tors needed 10 detec t all
16 touchtone d ig i ts and
o utput the corresponding
binary codes

These binary codes are
then rout ed to a C0 4514
four-to -s ixteen-l ine decoder
IC which act ivates a single
outpu t line for each to uch 
tone d igit. The ou tputs of
th is IC should then be con
nected to the prope r stages
of the sequence detec tor
correspond ing to your de
sired access code.

A lso attac hed to the 947
decod er are a couple of
gal es w ired as inverters and
used with a cou ple o f RC
networks to provide delays
in st robe-line timing needed
to ensure proper clocking
o f the sequence detec to r

The C04027 dual I -K fl ip
flop IC is used as a se
quence detector . In o u r
case, we needed only a two 
digit seq uence. However.
any number o f flip -flops
m ay be wired in ser ies to
provide sequence codes o f
any length, O ne f lip -flop is
needed per digIt. A four
digit sequence dete-ctor is
shown in Fig 2.

Resistor R5 and ca pac i
tor C4 form a timer which
reset s the detec to r about
one seco nd after the f ir st
dig it of the seq uence is
rece ived . In thi s way, not
onl y must the proper se
quence be received. but it
al so must be received in a
given time. This guard lime
may be ad justed for longer
sequences accord ing 10 the
formula: Time in seco nds =
RQ 2, where R is in Ohms
and C is in microfarads.

The la st stage o f the se
quence detector is the o ut 
put latch A ttached to its
set -and -reset input s, m o 
mentar y pu sh -butt on
sw itc hes 51 and 52 are pro 
vided for lo cal cont ro l o f
the squelc h Pressing 51 will
en able the speaker, while



Terry F. Staudt WQWUZ

4807 S, Blue Spruce Ro.1d

Evergreen CO 80439

Defuse RFI
A clean signal starts with a good earth ground.

Make yours better with some coax and capacitors.

0 ' ,0 '
, .. ' KV

Q,----~3 ?.,-------~uo

A s a long-time denizen
of 10 meters, I have

learned along with my Ilke
minded compatriots to suf
fer when the band is really
running we ll and our f riends
f rom BO, 40, and 20 come up
to partake of the fu n and
games, Suffer? You bet!

A ground wire is total ly in
effective over 1/8 wave
length on the frequency in
use, De yes; rf no , Th isworks
out to about 4 feet on ten. I
realize it is extremely diffi
cult to achieve a situation
where your ground wire is 4
feet or less, to the earth, not
the toilet!

Another problem (coinci
dental with the above) is rf
feedback in the TX audio
wh ich in it s least annoying
form makes your vo ice
sound like vibrating chicken
wire and in its worst sends
spurs running 100 kHz up
and down from your center
frequency (or from dc to
daylight, as we used to say
in Navy ECM).

For cons iderably less than

$5,00, there are steps to
take that can result in hear
ing, either while in QSO or
afterwards when the station
you worked is talking with
someone else, " lord, that
guy in -had beauti ful au
dio!" These measures are
not new, but like so many
other pieces of hands-on
know-how, need to be re
peated and corre lated ev 
ery now and then to refresh
and instru ct t hose who
don't read e lect ronics
books on the john.

If your rig is in the base
ment, effect a 112" 45° hole
in the wa ll with a masonry
bit or star dri ll and drive a
6- to 8-foot ground rod, leav
ing about 5 inches protrud
ing, Seal with waterproof
putty or silicone. Properly
placed, th is w ill give you
about a 1-foot ground con 
nection. Fo r those not in the
basement, a coaxial ground'
is needed, This is a simple
miracle that makes your ef
fect ive ground length only a
few inches!

A coax ground is made us-

ing good quality (95% shield
braid) coax such as Colum
bia 1107 or 1108 RG--8X or
Mini--8 with a stranded cen
ter conductor. The center
conductor is used as the
ground wire, connected to
the rf generating unit and the
outside ground system. It's
by-passed at each end with a
01--uF, 1-kV disc capacitor
to the shield braid (see Fig.
1). Don't tie all of your sta
tion's components together
with zip cord or aluminum
wi re. let the coax shield
handle the dc grounding be
tween units as it is seldom
over a foot or so long. Other
w ise you set up ground rf
loops that defeat everyth ing
you've done.

Microphones seem to be
universa lly designed for use
in high school auditoriums,
with no rf suppression what
soever. This is simple, so
simple that there is abso
lutely no excuse for rf feed
back in this area. All that is
usually necessary is to in-

stall a .O'l-uf disc capac itor
across the microphone ca r
tridge (do it quickly, be
cause it can't take much
heatll and add a 1-mH
choke in series with the au
dio high lead, This may be
done at the mike or on the
mside of the mi ke jack of
the transmitter, which is
more convenient when us
ing severa l microphones, If
using a power mike, ferrite
beads on the t ransistor base
leads and a "pi" filter using
two .m5-uF capacitors with
a 1-mH choke is called for
{Fig 2).

In summation, there is ab
solutely no excuse for the
cruddy signals on HF, and if
you're not going for the so
lut ion, you 're certainly pa rt
of the problem. These steps
wi ll also knock an RFI prob
lem in the ditch. •

Reference

1. 73 MagaZine, May, 1980, p. 82,
"The Capacitive Coaxial Ground
Wire."

Fig. '1.
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TOLL FREE ORDERS .,·800·826·5432
l iN C ALIFO R NIA , .aQO·ZS8.06661
1"'0".""0" • (2 1 :Jl 380 ·8 0 0 0

CO R P O R A TI O N

46 PerlrneIElf Rood, P.O. Box 4680
r...1oncheslef. N-l 0 310 8 USA
TB..EPHONI: 603-627-7ff77

YOUR DEALER

THE HAM SHACK
808 NO, MAIN STREET
EVANSVILlE INO 4m1

TEL 812-422-0231

To order . send check Of
rooney order to:

The lL2J04 is a XTAL
controlled F' .104.
transmitter buIlt inside
a standard 1/4" phone
plug . The lL2M -m
t r at\Sllll t the au:Uo from
your H.F' • • V.H. F' • or
U.H.F'. r adio to your
H.T.
lhe ll.2M requi res your
H.F., V.H .F or V.H .'.
radio t o have a 1/.
phol Ie jack and outpJt
l~e of 3,2 , 8 or
16 oms . For radio
having an liS" he8~ Ie

j ack, use 8 118" to 1/."
adaptor.

Sand T Electronics .... 2!19

1401 Rae Lane
Madison , WI 53711
For C.O.D. order call
Carol al 608/274·2599.

satisfaction guaranteed or
full refund.

When order i ng specify
operating fts:lueocy of
your H.T.

LISTEN
TOTlfiSI

LL2M 15 a F'I-l Transmitter
that plugs into the
phone jad< of mos t H.F' ••
Y.H .F'. and V.H.F',
radios . You can now
monitor your favori te
H.F., V. H.F'. or V.H .F .
fts:luency up to 100'
n ay using the LL2M and
yourH .T.

ONLY $19.95
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SOCIAL EVENTS
Lisllngs in tllis coIlJmn 8rtJpro.idltd free 01

charge on (I spac9-.vailable basis. The /01·
lowi"g information should ~ im;/udftd in
fJ1/e'Y announceml/llt: sponsor, eVIl"/. dare,
rime, plBce, city. st,,'e, admissiOl1 charge (II

anyA 'ltIJlutes , talk·;n IffKjuendes. and the
n8me 01 whom /0 contac t forfurrher inlomu.
lion. Announcements mus/be receive<Jby 73
Magazine by Ihe fi rs t 01 rile month, Iwo
months Plior to the month in which tireeven t
rakes place. Maii 10 EdifOlial Offices. 73 Mag.

aline. Pine St , Peterborough NH IJ3458.

WOOD BRIDG E NJ
OCT 1

TM De Vry Technical Institute Amateur
Radio Club will ho ld us annua l flea market
on October 1. 1983. trcm 9:00 am to HlO
pm, in the school parl<ing lot. 479 Green
Stree t (between Rtes 1 and 9), Woodbridge
NJ. Adm iss ion is $3.00 fOt sellers and tree
for buyers, No erect , ici ty wiII be available.
For further in formallon, contact F ra n~

Koem pel WB2JK U, De VIY Technrcallnsll·
tute. 479 Green Street, Woodbridge NJ
07095.

SYRAC USE NY
OCT 1

The Radio Amateurs 01 Greate, Syr
acuse (RAGS) will ho ld their annual Ham
fest and Computer Display on Saturday.
Oc tober I, 1983, from 9:00 am to 6:00 pm,
al the A rt and Home Center, New YOl k
Slate Fairgrounds, Syracuse NY. Adm is·

SiOn Is $3.00 at Ihe ooor. Featured wi ll be
commercia l exhibitors, a la rge indoor and
outdoor f lea markel , tech t alks, an ARRL
booth, d isp lay s, women's activi ties, ccn
tests , and entertainment. Hot toed and
beverages wi ll be served. Talk·in on
.901 ,30, .31/.9 1,and .52 simplex. For fu rther
Informat ion, con tact RAGS, Box 8B. uve-.
pool NY 13088.

WARRINGTON PA
OCT 1-2

Thoe Pack Rats (Mt. Airy VHF ARC) cor
dially Invite all amateurs and their friends
to thoe 7th annual Mid-AlIanlic VHF ceo
tereree wh ich will be hel d on Saturday,
OCtober 1, 1983, f,om 9:00 am 10 5:00 pm,
at the Warrington MOtor Lodge, Route
611. Wafflnglon PA, and to their 121h an
nual Pack Rat Hamarama on Sunday, OC·
lober 2, 1983, at the Bucks County Drive-In
Theater, Roule 611, Warrington PA. The
conference will feature an all-day VHF
p'ogram, a cocklail hour and gel·togelher
at 6:30 pm, and a buffet dinner ($12.00
each) at 1:30 pm, Confarence regislral ion
is 15.00 at the door and includes eo-me
slon to the Hamarama. Admission to the
Hamarama flea market on Sunday is $3.00
and tailgating Is $5.00. The gate will open
at 1:30 am, rain or shine (bring \'OUr own
lables). Talk4n on 14&52 MHz (W3CCX).
For fur ther informat ion, ccntect Lee A.
Cohton K3MXM, 6242 Brookside Road,
Elkins Park PA 19111, (215)-635-4942.

ROME GA

00"

The Coosa Valley ARC will sponsor the
Rome Hamfl:lst on Sunday, OCtob&< 2,
1983, at the Rome Civic Cenler, Turner.
McCa ll BoUlevard, Rome GA. A barbe<;ue
and a!llhe Irlmmlngs will be available. For
furthBf tnformatlon, conlact Llbble
Steadham WD4PTE, 18 Poplar Street,
Rome GA, or pIlone (404r291-4858.

ROCK HILL SC

00"

The 32nd annual Rock Hill Hamlest will
be held on octcoer 2, 1983, For furthl:lr in
lormalion, contact YCARS, Bo. 4141 CRS,
Rock HIli SC 29130.

CEDAR RAPIDS IA
OCT 2

The ceca- Val ley Amateur Rad io Cl ub
(W(lGQj will ho ld ,ts 91n annual ARRL
CVARC Hamfest on Sunday, October 2.
1983. beg inn ing at 7:00 am, at the Hawk.
eye Downs Exhibi t ion BUild ing, Cedar
Rap ids IA. Tickets are $2.00 in advance
and $3.00 at the door. Tables are $5,00 for
the f irst and $7.00 fo r others. There is an
overnight camping area, picn ic facilities,
ample park ing. and a concession st and
Therewill be mcvlea, manufacl ure rs, deal
IlfS. and ARRL represeotatfves leatured,
Ta l~ · ln on 146.16/.76, .52, and 223.341,94
MH z. For advance tickets 01 reservat ions,
write CVARC Hamlest, PO Box 994, Cedar
RapidS lA 52406.

YONKERS NY
OCT 2

The Yonkers Amateur Radio Cl ub wi ll
sponsor the Yonkers Electronics Fai r and

Giant Flea Market on Sunday, October 2,
1983, trcm 9:00 am to 4:00 pm, rain Of

shine, al the Yonkers Municipal Parking
Garage, ccreee 01 Nepperhan Avenue and
New Main Street, Yonkers NY. Admission
Is $2.00 each and children under 12 will be
admitted Iree. Gates wli l be open 10 sen
era a t 8:00 am and tha re w ill be a 56.00 ad·
mission per parking space which will a lso
admit one (bring your own tabluj . Re·
Ireshments, Iree parking, and san itary la·
cmtree will be available, as well aa un ll m·
lied Iree co ffee , There will be live demon
strations all day and a giant auction at
2:00 pm . Talk·ln on 146.265T!146.865R or
.52 di,ecl. For more Inl ormatl on, wrlle
YARC, 53 Hayward Sireet , Yonkers NY
10704, or phone (914)·96\1·1053.

ORLANDO FL
OCT 7_9

The second of two Great Southern Com.
put er and Electron ics Shows will be held
on October 7- 9, 1983, at the cuenec Expo
Ce nter, Orlando FL. Features will inClude
computer hardware an d soft ware, periph·
erars. accessones. and word and data pre
ce ssing. Exh ib its will include commerc ial
and per sonal etectrcmc s, video products.
robotics , and communications equ lpme'll.
There wi ll ai so be classes, work shops,
seminars, and panel discussions. For req
tsuauon Information , exhibitors and at·
teoeeee should contact Great Southern
Com pute r and eteer-eetce Show s, PO Bo x
655, Jackson ville FL 32201, or phone
(904)·384-fi440.

DEERFIELD NH
OCT !

The Hosstraders will hold their annual
aulumn swaplesl on Saturday, October 8,

MICROWAVE TV ANTENNA SYSTEMS
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LIMA OH
OCT.

c raned items, For additional information,
wri te Rowflfla Elrod KABOBS, 111 Laneelot
Place, Lansing MI 48906, or phone (517)
372·5462, or write Hamfalr 83, PO Bo.
18044, Lansing MI48901,

The Northwest Ohio Amateur Radio
Club wHI sponsor the 9th annual hamfest
on Sunday, Oclober 9. 1983, beginning 801
8:00 am, at the Allan County Fairgrounds,
Uma OH (exit 1251128 east , 1 mile tram
1·75). AdmiSSion Is $3.00 in advance aOO
$3.SO at the gate: l ull tables are $6.00 and
hall tables are $3.SO. Cam ping will be frtle
and electrical hookups are $7.00. Talk.in
on 146.071.67 (primary), t47.631.03. aOO
146.52/.52. For more informat ion or r6!:l....·

most.r cho,ge
,., ..,.....,...

•

ROUTE 2M, PR ESOU E ISLE PLAZA
PITTSBUR GH. PA l S:n1I

(412) ]33· 1555

The Cent'al M ich igan Ama teur Radio
Club and Lansing Civil Defense Repeater
Association wiil hold Ihei, annual Ham·
fair on Sunday, October 9, 1983, from 8:00
am to 3:00 pm . at the high school In Grand
Ledge MI (7 m iles west o f Lansing l. Dona·
tions tor adults are $2.SO and tables are
75C per loot. There will be am ateur radio
equipment, antennas, computers, pUbli
cations, demonstrations. Hlms. a ce tere
ria. dealer sales, a swap shop. and hand·

OIl SUOOay. Talk-in OIl 146.131.73 and setup
on 3910 kHz. For further Information, COn
tact Oic k Reis!!er KA9JTZ, Secretary,
HOO$ier Hills Ham Club, Box 891. Bedford
IN 47421.

GRANO LEDGE MI
OCT I

TllAHS C(IV(RS ANTENNAS ACCESSO RIES
TEN · TEG HV·GAIN aencM,P''''''o. $36"'''

eo". ir , .. $1.019 E.p1O'" , ~ .~
O.,...oLA 2035 . $89

.... gos y II ... .. . .~
THSOXS ...... , . , $31.

MFJ lnt . rlaco . $&7
NEW' 2m HT . ,,~ HAM IV Ao'o< . . . $ 199

N".. ...a-v'-o~ .~

NEW' CUS HCAAFT Tole , Pro Com 200 on
Sa'o" '''' St• •oon . . $"9 " . $2,g

C' '' bOOk

" .. $~Sg ,."g _"'lIOl
AI OE N H. ""bOO+<

NEW' " .~
ComP lel••to<+< c' 0.,....scs-eoo rocm .~. BUTTEA NUT NY" , V'broP"' . Il...< ~..ecs-ecc "fi HF5~ . ....... .. . $ ' 011 "'"".,n, "' FJ , K. nt ron,o•

PeS·3OQ $279 2~CV·S . $ 33 " "" more

ESTECH
ELECT RONIC S CO.

Improve Your ox Achievements on All Bands
See times of sunrise & sunset propagation peaks instantly lor any OTH in the wor1d,

Know when to look lor the DX you need:
Long path and Gray Line possibilities seen at a glance.

Plastic slide rule format- Easy to use- Large size
Price: $14.95ppd. in U.S., Canada, Mexico. $18.95 elsewhere, by air. Please make check or

M.O. in U.S. funds payable to the DX Edge and mail to:
The OX EDGE, P.O. Box 834, MadIson Square Stn., New York, N.Y. 10159

An information flyer Is a~ailable t'ee 01charge. A product at Xanlek . Inc. CXantek, Inc, 11183

(peyab le) to KM RA Otub, PO Box 411,
Waukesha WI 53187,

- -<tTmrIQ-/ -(i: 7 'i)--,f' / -(¢ :
PRETUNED _ COM PLETEL Y ASSEMBLED . F'OR ALL MAKES 6. M ODELS OF' AM A TEUR
O NLY ONE NEAT SMALL ANTENNA FOR TRANSCEIVE RS _ TRANSMITTERS - GUAR ·
UP TO 7 BANDSI EXCELLENT F'OR CON - ANTEED F'OR 2000 WATTS SSB 10 0 0
GEST ED HOUSING AREAS · APARTMENTS WATTS CW oINPUT FOR NOVICE AND ALL
L IGHT _ S T RO N G _ ALM OST IN VISIB LEI -. CLASS AM ATEUR St IMPR OVE D DESIGN t

COM P L ET E AS SHOWN w ith 90 ft . RG5 BU-52 o ~'" feed""e , end PL2 S9 connector. Insuletorl. 30 ft .
300 lb. t ..t dec.on end . Ul>POO-IS, cent er connactor with buill In lightnIng arr..t .. and ltaUc dllcharge _
mold ed, u aled, W..t h....l)I"oOI, ru onant tr apl 1"'X6 " _~ o u lull I w llch to b.nd d..lrod 100- u cellont worldwide
operaUon - vanamlltlng and .ecolvlngl LowSWR 0. 0. all bandl _T""... u...ally NOT NEEDED! Can bo used ..
In..rted V's _ slop... _ In ottlcl , on building tops 00- n....ow lob . T he ONLY ANTENNA YOU WI LL EVER NEED
FOR ALLOESIRED BANDS _W IT H ANY TRANSCEIVER _ NEW _ EX CL US IVEI NO BALUNS NEEDEDt
80· 40_20 _t 5 _10_6 meIer_ 2 tr~ t~ It. with 9 0 It. RG 5 8U _con nact or _MOdel 998BUC . ,. 599 .95
4 0_20_15 _t O ",ete, __ .2 trap __ • 54 It. wllh 90 It. RG 5 8U - COnnoct Or _ M odel 10 01BUC , .. • $ 9 8 .9 5
2 0-15 -10 mat er 2 trap - - - 28ft. w ith 90 ft . RG5 8U _ connecto. _ M Odel 10 0 7BUC $ 97.95
S END F'ULL PRICE FOR POSTPAID INSURED. DEL. IN USA. {Conoda 10 $5.00 eW a lor _ toll o _ cloric-' _
w sto",," etc.) oo- oo-der ullng VISA _ MASTER CARD _ AMEA. EXPRES S . Gi'le ""_ er ond n . dot . ,
Ph 1-3 08-230_533 3 9 AM _ 6PM week d a~l. w••"" In 2_3 do, •. ALL PRICES MAY INCREASE ..
SAVE _ ORDER NOWt All ant.n.... ll"arant.ed 1..- f ~ e•. l0 da~ mone~ baCk tria l II returned In new condition!
M ad. In USA. FREE INFO. AVAtLABLE ONL Y F'ROM

WE STERN t::LECTRONICS Dept. A 7_1O K... ne~. Nebrasko, 6 BB 4 7 ...80

BEDFORD IN
OCTI

The HOOSier Hli is Ham Club will ho ld It s
2200 annual Hoosier Hill s Hamfest on
Sunday, oetceee 9, 1983. et tbe Lawrence
Coonty 4·H Fairgrounds, 4 mi les south·
west on US Hillhway SO, BecHord IN . Reg·
Istraf iOllla $3.00 pel person and the swap
shop is $2.SO (b<i~ your own tables). The
gate will open a t 10:00 am on sa turday ,
OCt 8th , for cam pers aOO flea-market
setups (reglstr. tIOll requintd). There will
be a free fish fry, campfire, enteflai"menl,
cotfee, and overn ight camping On Satur.
day nigh t. Features will include ladies'
tree bingo . nd food SflfYed at the hamlest

FREE SHIPPING (UPS Brown) on prepaid orders (Cashier's Check/ M.D.) . Prices

and Availabi l ity subjec t to change: please call for latest information.

MON . 10-6 TUES. 10-8 WED. 10-8

'-.::::::::i'>CALL (412) 733-1555 THUR. 10-8 FR!. 10-6 SAT. 10-4 c:=~
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Sunspots Getting You Down? Get a Lift with The OX Edge

!~~~~'-;" ...
:: 19~ ~·r / .'1,-, ...~ , .

" - ." • •"-'.... "1 . -,

BO STON MA
OCT 8--10

VIRGIN IA BEACH VA
OCT 8-8

PC '83. an in ternati onal con terence and
e.posit ion fealuring IBM pe rso nal com
puters and compaHbles, will be held on
Saturday. Sunday. and Monday, October
8-10.1983, from 10:30 am to 5:30pm daily.
at the Bayside E. posit ion Center, Boston ,
MA . A three·day e. h ib i t-an d-con fere nce
t icket is $25.00 and a one·day exhlb it a·
only l icket is $10.00. Features will Include
PC application diSCUssions, technical in·
format ion , and general sessions tor IBM
PC users. For more information. wr ite
Nor theast Exposi tions, 822 Boylston
Street , Chestnut Hili MA 02167, Or phon e
(6171'739-2000. or (llOO}841·7000 (ou tside
MasSachu sel1sJ,

WAUKESHA WI
OCT I

The Kettle Moraine Rad loAmateurC lub
will hold I1s. nnual Ham, Computer, Video
Fest on Sund. y, Octobe r 9, 1983, at the
.....auh sh. County expo Cent er, High·
ways F end FT. Wau kesha WI. Tickels are
52,00 In adva nce and $3.00 at the door.
Tables are $3.00 fo, each a-teet leng th;
reee... lions w il l be accepted uotn
September 26 , 1983. Since all recmuee
will be Indoors, fhe hamtest w ill be open
rain or shine, beginn ing at 8:00 am, There
will be food ava ilab le anet commercl.1
...hibl tors , For reservations, senet a <: heck

SI. Mem phis radio clubs will sponsor
l he Mem phis Haml es t on Satu rda~ and
SUn{lay, Oc tober 8-9, 1983, al Ihe Mid·
Sou th Building, Mem phis Fairgroun dS,
Memphis TN, There will be cornputar dis·
p lays, so ftw are, radio displays. and a Ilea
market (tables on site). Deale rs and uea
market sellers ma~ set up on Friday eve
ning. October 7th, until 9 :00 pm. Activ it ies
will include rad io and compu ter l orums.
women 's prog rams. and a hosp ita lity pa r·
ty on Saturday nighl . There will be on-site
hookups. Talk·ln on .28188 and .341.94. For
resefYat lons Or more inlormation. con tact
Cla~ton Elam K4FZJ, 28 No. Cooper. Mem·
phis TN 38104, or phone (901}274·4418
~daytime~ 0' (901}743-671 4 (nighttim e).

~ S,," LI~r o f Aavtrl'S"'S on pag" 114

MEMPHIS TN
OCT 8-8

1983, nl in or shine, at the l a irgrounds,
Deerfield NH. Adm lsslOll ia $1.00. which
includes ta ilga ting. Al ter 4:00 pm Friday.
there will be camping lor sell.conlalned
rigs: no resaf\led spaces will be available,
ProUts benel ll Ihe Shriner's Burns InsU·
lute (last May's donation was $2,702). For
further InformaliOll or a map, send an
SASE 10 Norm .....Al IVB, RFD Box 57, West
Baldwin ME ().4091; Joe K1ROG. Star
Roule, Box 56, Bucksport ME ().4416: or
Bob W1GWU, .....al l on Road. Seabrook NH
03874.

The 8th annual Tidewater Am ateur
Rad io Hamtest/Computer Conventlon/
Electron ic Fiea Market will be heldon Sat·
urday and Sunda~, October 8- 9. 1983, at
t he pavilion at Virg inia Beach VA, Fo, both
da~s. the admission Is $4.00 and the hours
are9:oo am 105:00 pm . Flea-market tables
are $5,00 for one da~ and $8.00 for both
days; tor commercial dealers to, both
da~s, table space in t he e.hibltlon area is
$15.00 and booths are $30.00. Featu,es
will incl ude dealers, spec ial displays,
torums. compu ters, and sa tellite equ ip'
ment. For tickets and more in formation,
wri te Jim Harrison N4NV, 1234 little Bay,
Norfo lk VA 23503, or phone(804)·587·1 695.



MOVING?
Let us know 8 weeks in advance so that yo u won't
miss a single issue of 73.
Attach old label where indicated and print new ad
dress in space provided , Also include your mailing
label whenever you writ e conce rning your sub
scr iptio n. It helps us serve you promptly . Write 10:

l~
Subscnpbon Department

Amateu- Radio's P.O. 60_ 931
@lect"nicaI JoumaI Farmingdale NY 11737

MULTI-BAND SLOPERS·
160 , 80 , and 40 meters

Oul$land,nll OJ; pl:lrtormance 01 slope,. is ..ell known Now you can en
.joy 2 0,3 band BIG-SIGNAL ,ePO' l$ ! Aulomahc band sw ltch,n9 ' Very
low SWR-Cou leed · 2 kw powe. _ Compacl·Ground 0 ' tower re ee
• H....... Irom any supPOr l 25 IT. "'lIh 0' h ' llh l:lr • En y to InSlall . 'o'l:I ' Y
low I),olile • Co ml) le te instruct ions .Imml:ldia t.. sr"l)ment _cn..ck o~

3 SANO SLOPER 160 , 60 & 40 M..la.. 60 fUon» S 43 22 hI pl)d

2 BANO SLOPER· 10 & 4 0 M .. t .... , 4 1 11 lonll $ 3000 Irl ppd

3-BANO NQTRAP DIPOlE. 160,60.& 4OM-1131!. !o<>lI $ 66 00 htrpc!
2-BArolO NO TRAP DIPOlE. 8O,6 40M. 84lt long $ 49.00 hi ppd

FOR AOON'LINFO on lhese and Olhef uniQI,oa ........-. send SASE

W91NN ANTENNAS
BOX 393-5 MT. PROSPECT, IL 60056

IIMI

KALAMAZOO 11II1

OC'"
A Ilamlestielect rotllC I lea market w.ll be

rtel<l StlncJaY. OCIaDe< 23. 11lll3. 10:00 am
to 400 pm, at the Ka~oo Fairground.
Tickels are $2.00 in ""lInce lind $2.50 al
tile door. Ower 400 4·foot taDle spaces and
laDle rentalS a,. $2.50 eacn in advance.
$3.00 at the door. Trunk sales $2.00 if a ll

-

lanooga State Techn ical COmmuni l y Col·
lege, "'mnico la HIghway, Challanooga
TN. Activllies will inClude forum s, con
tests. and non-ham p'ograms, The college
cafele.,a w.ll be open I", aetYing bleak
laSI and luncll both days. F", reserv ations
for speclal "Hamtesl Chatta~" reres.
w.,te RamlKla Inn, h al Ridpe (I.n; and
l.JStl j,,,, phone(615~110, A hospital.
i ly party woll be held at l he Inn on Satur.
day. OCtobeor 22. For turt l\ef informatl(lfl .
inSIde deale< area r--.ations, and inside
and OIfI side Ilea-mark et spaces. conlact
Hamfe st Chattanooga. PO 80_ 3377.
Chattanooga TN 37404, 0< phone N,la
M",gan N400N al(<<IoI\-820-2065

LANCASTER PA

OCT"
The Red Rose Aepeate< Associallon

and 5efcom. Inc .• will spanIOl" the Aed
Rose Compu tl:lrlest on Sunday, October
23, 1983, I rom 900 am 10 4:00 pm, at l hl:l
Guernsey Sal". Pavil ion , Junclion 01RlfIS.
30 and 896, eeet ot Lancastar P.... AdmiS·
sion Is $3.00; c t>il dren under 14 and XYls
will be admitted tree. Inside tables are
available by fl:lSl:I",atlon and t.ilgating is
$2.00. Comput",s and amat8IJ' radio
equIpment will be leal u' ed. hlk·ln on
147.615/.0IS, 146.01/.61, and 146,5;2 sim
pIe~. Fat more in'ormation, ecorect ee
Computer/esl COmmittee, PO eo. S029.
lancasl", PA 17601.

MAKE IT
EASY TO SAVE
your copies of

73 Magazine

Attn: Book Sa les, Peterborough. Nil 0 34 58

o SHIPP ING AND HANDLING CHARGES S2 ,00 ~r order. up
to lind incl uding a quantity or eight. 25c for each additional 00_
ordered. 0

Hamfest Cnan anooga and lhe Ten-
nessee State AAAL eon. enll(lfl Will be
I'>eld on Oclober 22-23, 1983, at tile Chat·

-

Your magazine library is your prime reference source-keep it
handy and keep it neat with these strong library shelf boxes.
They are made of white corrugated cardboard and are dust resis
tant. Use them to keep all you r magazines orderly yet available
for constant reference.

Self-sticking labels are ava ilable for the following:
80 M icro 73 Ma8flZine Radio Ekctro'l ic.s
M icrooomputf"8 QST Per$Ofl(J/ Ccmpu l l"8
inCider CQ HOT CoCo
Desktop Computing Ham RadiO Interface Age

One boll (BXIOOOI is $2.00. 2-7OOlles jBXlOOI Iare $1.50 each,
and 8 or mo re boxes IBXl 0021 are S1.25 each. Be sure to specify
which labels we should send.

Call TOLL-FREE for credit card orders:

1-800-258-5473

73 Magazine

CHICAGO IL

OC'"

SAVANNAH GA
OCT 22_23

The Amateu ' Radio Club o f SlIvan""h
will hold a hamtest on Octobef 22-23,
\983, at Ihe NaUonal Guard Armory on
Elsennower O' ive. Savannah GA. ,6,dmis
slon is $2.00 f", adult s . nd cnlldr.n undl:lr
12 will be adm itTed Iree. TlIbles ere $7.00
I", tne firsl lable. wh ich Incl>Jde. one ad
mission ticket, and $!).OO tor eacn .ddl·
llonlIl labie. ll>ere wilt be deal.... f",urtI$.
• fiN market. r&f,eshmanls. and plenty of
free parking. On Salurday, door. will be
open from 9:Oll am 10 400 pm; on Sunday,
lrom 9:Oll am to 3:00 pm. Talk~n on .37/.97
and 28/.68. Fat furthel' inl_toon, writ e
Amateur Radio Club at Sa••nnan H.m
fest. PO eo. 13342. Sa••n....h GA 31 416

CHATTANOOGA TN
OCT 22_23

The 2nd annual CCRL Hamlesl will De

_onStlnday, OCtobe! 16. 1983,l rom 700
am to 2:00 pm, althe Amancan '--ll l(lfl Post
121. 6040 N. Clark Street, C/'IiCago IL60660.
Admission is $1.00 in advance '" Sl ,!JO al
the door. TlID1eS are $2.00 each. h l.·in on
145.030 SImple• . For """. inf"'m11lion,
write John lbes KA9FUI. 2934 N MOOle,
ChicllllO IL 60634, 0' F'ed Mar lell l:l
KA9FUO. 1851 W, cbeee. Ct>icago tL60626.

are $6.00 in advance, and $8,00 al the door
if available. Taik~ n on 19/,79 and .52. Fo<
table reservations, send II cneck to 19-79
Amat8IJ' Radio Associllt ion, PO eo_ 171,
Cl'IeIsea MA 02150.

Zip _

REVERE IIII A
OCT 16

15-16, 1963, at Delgado Communily Col ·
lege's City Park campus, New Dt-Iflana LA.
Admission is $5.00 pe.- pe<son and $1.00
Pflr fam ily membef, Features wHl ifIGlude
an e.panded flea market, commeocial eIlIe·
Iron ics e-h ibits. a banquet lours of New
Or1eans. meet ings, amateur r<>dio lesl . by

tl>e Fcc. and many inl ",esting apellk....
The holl ho tel i s Howard Johnson'.
Mol'" Lodge Airpore, 6401 Vel",ans Mem
",illl Boule\lartl. Metairie LA 70003. Ta lk' ln
on 147.2851.885 0< 449.()j4«,0 M'5GAOIRj.
Fat reaetYations Cdeadllne is OClobe< 51n)
and """e details. Wlite Ama.com '83, PO
80. 73665. Metairie LA 10033. '" call W. D
" BIII- Bushnell WA5MJM. Cnalrman, al
(!i04t-887·!i022,

The 19-79 Amal eur Radio Assoclal ion
01Ct>alsea 1.4 ...will hold its lalil lea mllrkal
Sund ay. October 16, 11:00 am to 4,00 pm
(open to se llers at 10:00), at the aeacn
mont VFW Post , 150 Benning ton Street.
Revere. Admission Is $1.00, sei lers ' lables

Sta te__

PUIII ,\ '/ 11' udd rt"\ \ /1('/(':

Name

hlend m~ wb'!.criplinn Of\(' ..ddiliooal ~ e.. r for onl~ SI(j'J7

p..~mt"n t eodowd Bill me

Ndme

City _

Ad dress _

If you hun' flU lubd hUlldy. onnt 0 1.0 address here .

vationa (pleaSfl Include check), write
NOARC, 80. 211. Uma OH 4!)8(l2.

NEW ORLEANS LA
OCT 15-1 6

The Nl:Iw oueeos hamlest·comput 
l:Irfl:lst, Amacom '63. sponsored by 1M Jel·
ferson Amatl:lur Radio Club, Ihe Grealer
Nl:Iw oneeoe Amaleur Radio Club, me
Delta OX ASSOCiation, and the New 0,
Il:Iana VHF Club, wi li be Mid on ocrceee

IRWIN PA
OCT ts

The Irwin "'ea Amateur Radio Astoei.
lion wilt hold a Swap & Shop on SaIUf<:f.lly.
Octobel15, 11lll3. at the Ci tcleviUe V.F.O..
....t ott Route 30, 3.5 miles west at the
Pwonayl••rlia TUfnpike. E.it 7. Ther. will

be 'oad. ... idOIS• • flea markel , lind fr..
par1<ing. T.,k.... on 146.925I.3Z> and 1~
MHl. For lurt"'" In'OrtTWlt lOll, contact
RIck JaCkson NJOM, 39-0 Lcno.. Boone
DnWl, Turtle C<eeI< PA lS145. or phone

1412)-829-19M

I
I
I
I
1
1-'--
I ~
I :::

I ~-I '
I
I

I
I
I

( ~.....t.o ."", ...~.",o l JJ.• ;11 .. 0.... us I on u s 1>.0.... r Of~i.n ....,I.u I
, ,, .1/1 vr ""I. tiS lu......... ... "" us 1>.0 'Of " .....il. ~~... i_i,~
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I
I
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I
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The new Larsen- VHF
"HQ'" IHeUcal-Ouarter·
waver KUlduckie III
antenna stands onry
slightly taller than a
standard helical type,
yet packs neartv me
oersormance Of a full
Quarter-wave.

The Quarter-wave
design on top provides
flexibility and range.
The helical design
below adds stability
and keeps It short
nine to twelve Inches.
This unique combina 
tion makes a rugged
antenna that won't
duck out when the
going gets tough.

Larsen offers ten dif
terent VHF HO series
to work With most pop
utar handheld radios.
So, If you want more
range without
greatly increasrnc
vour antenna length.
try the new Larsen HO
KOlduckle antenna on
tor sfze.tt's the heIght
Of oersormance.

Larsen
just
raised the
portable
antenna
to new
heights.

U.S:
Larsen

-",Antennas
For more informatiOn.
see )OUr favorite amateur
dealer or contact
11611 NE senAYef1U8
P.O. Ball799
Vaf'lCOU\let. WA 98668
20&'513--2722
5031289-4108
LARSENELC VANe
LarHn-. KiiIrocI-Mrd KiiklucW
_tegi.....,~sol

~E~s.k>c_

'¥
'"

. ~.._..

1983-1 984

AMATEUR
RADIO

CALL
DIRECTORY

Also available tor the
first time ever-
1...lph..~hcall~ arr"nged-SOld w pa,are ly'

Geographical Index
by Stale, CiTy and Stree t No . alld Call

Name Index
by Name and Call

The m odern multi-band mobile a ntenna
- swit ch to 10 , 15 , 20 o r 40 m et e rs
without stopping to change resona to rs.
Features of the Spider ' " Antenna
• T he S piderrv Ant enna is Ie"" t han s ix feet high
and the longest resonator p rojec t s out fro m Ihe
m:ls t 24 in che". This give _ :I slim pro .
fi le, low heigh t and light weight, o ffer.
ing litt le wind resist ance lind '\
elim inati ng t he n eed fo r II
sp ring mount . .,..
• E ach resona tor is t uned to "'-.::.ll.--~
the desired portion of t he band by y •

I h ~ . .. ...a t uning sleeve which s ides over t e
outside of the resonator.
• S W R is a pproxima terly 1 :1 a t t he
se:1« ted. resonan t frequency .
• Base: im pedance approxima t ely SO
ohms, requiring no matchir:g nth. ork.
• Idea l for use o n vans. cam pers,
motor homes. t ravel trailers ; a iM)
in m obile home parks. apart ·
ment house. and condofllin iums.
The Spider ' " Adapter converts
a ny mono-band an tenna with a half
inch m ast inlO a modern fo ur ·band antenna .
The Spider' " Marltimer' " is the ul t imat e for
marine usc. M ade of non -magn et ic s tainless st eel
and nickel-ch ro me plated bronze. using regula.r
Spidcr'" re50na tors and t un ing sleev«.
A~~eSSDries-Bumper. ball. angle a nd stud
mounts. Quick disconnects. RG ·S8A! U coaxial
cable and connectors. G round rad ial syst em • .
Copper roil and copper braid ground 'traps.
F o r furth~r i n format io n. p r i Cf!s writ~ o r c.//

THE BARGAIN AT $14~~:,,~

A no frills directory of over
435,000 U.S. Radio Amateurs.
8 1f.z x11 , easy 10 read format.
Completely updated.

The Spider Antenna
,

MULTI- BAND ANTEN"MS
7131 OWENSNoUTH AVENUE . SUITE .. 63C

CANOGA PARK , CALlF". 91303
T E L E P H O N E : 12 131 3"1-5"60

D••let' I Club inq u iri... w.lc oma
$end your o rder-enclosing Check Of
mooey o rde r in U.S. do llars to

Buckmaster Publishing
Wh ile h dll ...22&

M,ner d!. VA 23117 U.s.A.

Orderi ng ' n'ormalion :
• Dire clo ry - $ 14.95
• GeographicallndeX-$2S.00
• Name Inde.. - $25.00

Add SJ.OO ShiPP'"'" 10 all o .de , .

$199 .95

1-10 Watts Input
All-mode operation

5 year warranty

model:
Bl016 (2 meters)
IW In - 35W Out
2W In ~ 90W Out
lOW In - 160W Out
.,.,;th RX preampl

Dual-p rpose power
amplifiers for
HT and XCVR!

$279.95

Cl06 (220 MHz)
IW In - 15W Out
2W In - 30W Out
lOW In - 60W Out
.,.,;th RX preampI

Dl0l0 (430-450 MHz)
IW In - 20W Out
2W In ~ 45W Out
lOW In - 100W Out

$319.95

There', more, and
WAIT/ SWR Meters, tool
See your nearest Dealer



-
taD!'" . '1I $Old. OUt.... $fIIup a' 9:30 am.
Ret~11 wltl be a'4llMlle. T.lk~n on
'.llW.7'll (SMART). ...cl 1"6..52 ....:l 29.500
~ for table _liona and t iel<els.
.... ~ance and III SASE 10 Ham 10
FM Club 01' I<amo, "'-"~ KA8AUA.,
2lIZi Lake $t..-.~ loll C9001.

BALTIMORE MD

OCT"

The Columbia Amateur Radio AS!lOCia·
tlon will hold lIS 7U1 annual ham!est on
Sunda ~. October 23, 1983, t-ern 8:00 am 10
3:30 pm, at the Howard Coun t ~ Fair·
grounds. 15 miles weal 01 Baltimore MD.
juat ot! 1·70 0n Rte, 144. I mile west of Ate.
32 Admission ia $3,OO. lndoof tailgat ing I,

$3,00 ad<hl,onal. Food ..ill be avail able,

h lk·,n on 147.735/.135 and 1~_52152 FOf
,aDl8 .eservahons ami more ;" 'ormatiOn,
..." ,. Ed Wallace K3EF, 9lIl:Y.> Carillon
00';.... El licott City 101 0 21().t3

GRAYSLAKE IL
OCT"

The Civil Air Pal rol. Waukegan
Squedron. will l10ld ilS lhltd . nnu. ' h.m
lest on S.turday, OCtober 29. 1983. Irom
0100 to 1700. at lhtl L.ke Counly F. ir·
ground•• Rt" e. 45 and t 20. Grayslake IL
Admission Is $3,00 and teeree are $5,00.
TIllI'e wil l 1>8 tree parking and a large in
door heale<! Ilea market. Talk.in on 14{l52.

For rft".,....,ions and more Information.

MfId an SASe to ely;1 Ai. Pa' rol, 631
Emerald Sl ree!, Mundelein IL 6OOeO.

fRAM INGHAM 11II ...

OC'"
Tile Fr. mu'gn.m Am. teur ~Oo A.

SOClallon.ln~ .• w,lll'lold Its 91n .nnu., I.1I
Ilea m. ...el on Sunday. OCtoDef 30. 1983.
In lne Fr.mlnghem Clyi~ Lel.Oue e " ild,ng.
214 Conco.d Slreet (~oute 12&1. down·
town Fr.mlngh.m "'A. Admission Is 52.00
and tables ere $10.00 Ipfe-rllgllu.t1on 'e
Qu ir&d). SellllrS may t>eg ln setups at 8 ;30
am and door. will open at 10:00 am, There
will t>e fadlo eQuipment, ~ ompu t e r gear.
and food in·ho usll. Talk·in on ,71)1. 15 and
.52 di rect. FOf more information. con tact

Ron Egalke K1Yl-IM. 3 O"scoll Olive.
F,am,"gn_m Mol 01101.

..ARION OH

OCT"
The Ma rion Amateur Rad io Club . ,11

hokl i ta 91" allllU&l Hea" of Ohio Ham F ~H'. on Sunday, Octobel' 30. 1983. Ilorn
0Il00 to 1600 houtS. a t the M,,,,ion County
Fairgrounds Cohaeum. Ma/ ioo OH. Tiek·
ell are $3.00 in ea.. nee a nd ~,OO et t l'>e
door. T, blot ere $5.00. Food .nd • la'gIIl
parl<.lng area will be .v.lla~ e. Talk~n on
1~ 52. 147.901.30. and 223.341224.94 . For
IIc~ets . tables, Inform_lion, contact Paul
xneee W8GAX, 393 Pole l a ne Road, Mar·
ion OH 43302; (ll17)-389-5573.

ditfarenl compulan. ere ayai" l)Ie from AMSAT lor l racklllQ ,0,,0- 10, Write 10 AMSAT He. d
Quart_ . PO Bo~ 27. W"shlflQ1on DC 2llO44. lor mote in!orma'ion.

IS-5 1$-6
IlTC EQI IlTC EQI

SATELLITES esc.. .
UTe EQI.... ..u.... ••••• ••• • •••••••

IS_7
IlTC IQl
• • • ••• • •

IS_8
urc EQ I
•••• •••• • • ••

ST5-9 LAUNCH POSTPONED

NASA I'Ias announced Ih.t IIllI shullle min ion C.lrylng Dr. Owen a."IOll ~LFL h.s
l>elln postponed by one motllh. The l.unch 16 now tchedulad for OCt. 28 ra!hef lhan me
orlg ln.1 date of sept. 30.

According 10 the Weallink Newa Se~lce , the I.unch has been dela~e<! 10 give .ddl·
tlon.1 time for one 01 the shull!e d.la rel.y satali itea 10 1>8 Pfepared fo< tne min ion.

Tne aateliita Is an essenllal component In Spacel.t>. a setles of expetlment6 th., will
1>8 conduCled on I)oard tha . huttle Columbia dUflng Its minion. Although the ..'ell ile
was I.unched du.11lQ • pravlOU8 shuttle IIIght . II was l>ehind scheclul, In achl....Ing the
tMlCeSUry geoe"tlonaty ortllt .

The ARRt .... rei...., the oper.ting frequencies fOf Dr. G.motl·a comrn"nltat lons
..Itn M rtntlound hams. In North A..-ic&, hams should 1I.1en IOf him on 1~.SSO .nd
t.ansm;t on 2O-kHz d>a....... Iwt_ 144.g1 .nd 145.OllO MHz.

OSCAR 10
AJtl>ough no Mode L pl.......Y8~ I lllallzed. "'" 01 AMs,o"T OSCAR 10" Mode B (70

Cftl "pl i"". 2m downlink) wa. seneduled 10 lltgln AUG. e. Unlike prllviolts OSCARs. the
tIllW bird remain. a~ tnt' I'IOriron lor long ,*,1Od. 01 time. m" king tellable VHF""...F
OXpos. ll)Ie l or tnt' fi~' time In amat8\l' .adlO.

The band pI. n fOf Mode B talla for tlllllowllt Ih l.d 01tnt' downlink passband 10 1>8 re
served l or CWol llll uPOllt Ihlrd to boll u'ed fo< sse . and tne center o! the passl>8nd 10 1>8
used b~ boln CW and SSB operationa. The band plan also reserved Specl.1 se~lce Chan.
nels Icr nete. bulletln6• • nd ot ner scheduled . ctlvlt ies.

AMSAT recommerlds tnat SlationS use no more than 750-1000 W efp on the Mode B
sse uplink•• nd leu than lhat will 1>8 necessery for .uccessful CW ope,ation. LSB 18 the
agreed alandard fot SSB emlnlofls, and , Ighl·hand clrcul.r polarization .hould 1>8 used
for both Mode B and Mode L

The ell ipt ical orbil 01 AMs,o"T OSCAR 10 will .Iso require dlllerent tr. cklng lechnlQ\fll$
Ih.n _ e necesaary fOf I.... f\Nr<;lrCl,l lar OttIlls 01 p.avious OSCARs,

Unless .pecif ically aeslgne<l to includll AQ.l0. I Un-of·the m ill OSCAR localor••nd
programs will not PloYlda COfrect Oala for the naw 18telllle. Ho. e.e,. progr.ms fOf man~

Ou I,,
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•,
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0028 94
0032 96
0036 91
0041 98
DOH 99
0049 100
0034 101
0058 102
0102 10 )
0101 1(14
0 111 106
ons 107
0 12(1 108
012 4 109
DI n 110
0133 III
0\31 11 2
014 1 11 3
0003 89
0007 90
0011 91
0016 92
0020 93
0024 94
0029 9 ~

0033 97
OO J l 96
004 2 99
0046 100
0050 101
OOJS 1(12
0039 10)
0103 104
0 1(18 1 0~

0112 107
0116 108
01 21 109
012~ 110
01 29 III
0134 112
0138 113
0142 Ill,
0003 90
0008 91
001 2 92

001 ~ 89
0010 89
0004 89
on9 119
On3 119
0 146 l ZO
014 2 120
013 1 120
0132 I ZO
(1126 120
0 121 120
0116 III
0110 12 1
DIU 121
0100 12 1
005 4 121
0049 122
0044 122
0038 122
OOJ3 122
Don 122
0021 123
0011 In
0012123
0006 In
0001 123
0 135 1)4
0150 134
0144 134
0139 134
OIl' 134
0121 134
0123 133
011 81H
01 12 IJS
01 07 155
0 102 135
0056 156
0051 136
004 6 IJ6
0040 156
0035 156
0030 157
0024 157
0 019 137

011 6 110
0101 101
0045 105
0030 103
OOIS 100
0158 128
0 142 126
0127 12)
011 2 I ZI
00~ 6 119
00. 1 116
002~ I H
00 10 11 2
0153 139
0138 137
0122 134
0107 132
OO~Z 130
0016 127
0021 125
0005 123
0149 150
Din 146
011. 146
010l 14J
00'1 14 1
0032 139
0016 136
0001 I J4
DI U 161
0 129 159
0113 157
0058 I ~4
00 43 152
00 27 150
00 12 147
Ol~~ 115
0140 173
01 Z4 l70
0109 168
0053 166
0038 163
0023 l 61
0007 159
OUO 186

0035 121
004~ 126
0035 In
0026 124
001 6 123
0001 122
0156 131
0146 131
01J1 ISO
0127 14 9
01 17 148
0108 147
(1038 146
0048 I.,
0039 144
0029 143
0020 143
00 10 142
0000 141
0150 170
OliO 169
0130 168
0121 161
OU I 166
0101 16~

0052 166
0042 164
0033 1(oJ
0023 162
0013 H.I
0004 160
OIH 1.9
01 43 188
013 4 187
Ol H 186
01 14 1 8~

0105 18~
OOH 184
004~ 183
0(1 36 182
0026 181
0017 180
0007 119
01 ~6 208
0141 207

0146 1 10
0143 III
01 40 112
0137 112
013~ 113
0132 Il l,
0129 115
0126 116
01 231 17
0120111
0118 116
0113 119
01 12 120
0109 121
0106 121
0103 122
0101 123
00~8 124
OO~~ In
OOH 125
00'9 126
0046 127
0044 12l!
0041 129
0038 130
0033 130
0032 131
002 9 132
OOH 133
0016 134
0021 134
0018 13~

00 1~ 136
001 2 137
001 0 136
(10 (1 1 139
0004 139
0001 140
015. 111
01~5 172
0132 113
0149 114
0147 114
OJ 44 In
0141 176
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•,
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,"Ull.. _ WAVI:. AI a.__ s._
_ H>-QT_ .3 M.......ALL _
Go-o~ft, __ HI:AIIY~ mI•••
.....m_m lOw.. , ••Uoft. HI , T RENGT H rl8l: ....
GLASS ro81NCi OVI '" .ALL. NO WOBBLY LU.
MPY TRAPS - NO UN SIOHTLY CLAMPS ~_
a.m ' " ., .. 11<'1 · · T•••• __,
Yo~.... .. 1 It. , " ,_ N..gI!II.... w'
ft 'tl* •• HI·P ALL~ OX Aft .
._ FOR ...P ......TMI:NT• • "'OW HOUS[S MO •
..U: HOM[S. CONOO, 01 _ _.
. -.1 ft." _ M NO"' TO Y1 I_vnv•..·...-_(10_1.u.._ w.__
~dl ( /lI ' ft'" _ -.... . lh ""ICOM I'tLT [ L Y
PII[TUNED ·IIO AO.IU.TM[IfT. Nl:EDEI) tll[",
110 roNl['" N[[ I)[ O 0... ,. _ ",••_ eo
_ .. - -400 lI et S WII "" .. a .I _S"..0a3V _ .. _SO __ _ RGS8U •...aeu._ _Al-L "'AII[' TR...NSQf;V·
[11'.2000 w P'l:P. _ _ . so.ao- _Pfl[.
,.alD IN U S.... A.. • .. 10 -. _ _
_._. W£ATH[R,.ROOI'I
N.~A"'T ao-oo - • _ - ~._ ••TllJl.8
"--. A."T.O-OO_. ,GlI.8•
1'40.- ...."T2040- 3"' _ .... · - fIIloeJl.8
"NI) ,"ULL PlIIC[ ,"OIl ,.,. D4[L IN US'" (e-
li .IO.GIl. ..... _ e..- ot U _
_ _ VI S ... .... a,T[1I CARD .. "'.[IIIC...N
[XPfIl[SS . Goo. __ .... [ ...... ,." ,"308_
a 3 ' e333 lIa .-8,......_ W. _ .. 2 .:1

... . PIoI<.. _ _ _ ' . .. __ NOW"'ND .,,[. _ e.--....... 1,_·'0 _' _ ".•,_ .. _ _
._ F....... ,

WESTEIIN EL[CTRONICS ... 110
0 ..... "7_10 11._.. N... . ee..7

O,der by Mall
Of Tatephone

WARe for FT·101

FOX TANGO CORPORATION
S o . 15944 S. W. Palm S.ach, FL 33416

(305) 683-9587 .... 95

Fo r Oilier g rea l Yaesu modIfications
get Ihe top·rated FT News len er ,
Still on ly S8 per calendar year (US).
59 Canada. $12 Overseas.

M odern ize any model 01 the origina l FT·
101 Senee b y adding alllh rH WAAe bands
lor AX and TX!

• Use 10 MHz now; be read y tor the o thers.
• In crease resale va lu e o f your rig

• Easy installat io n, detai led instructions.
• trctucee all crys tars. relays . etc .
• Tested . toor-proot des ig n l o r all bu t 'ZD,
FT·l 01 WARe KillI4N . O NLY $2 5.
Shipping $3 (Air $5). Flo rida sales \8.1( 5%.

GO FOX TANGO - TO SE SU RE!

•

•
$12 _
$2 _...

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

COM-AACI. IND.
_ WEST RfYERP.....KW...V

ORAND ISLAND. NEW YORII ,~
(1181 n3-144$

ClUA' (144 MHIll S39,...
~mo MHZl $2 ....\ ..

-",

DDRR Space Beaters! ,
The Repeater Beaters

,

-

,

-
- If l .
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SAT-TEe 500
24 Channel Tuning with
AFC. Meter and Modula tor

LNA·120· Or Better
Potarotor II,
100 It. Cable Kit

SYSTEM 100A

$1,5950 0
With the Perman"nf
10* ' Antenna
• Durable. Tempe red

Alum in um
• Single onset Po lar Mount
• Bea ts 2" Sate llite Spacing
• Ships Easy

r• ·"1 HASTINGS ~"U-\ ANTENNA, INC.
847 West First. Hastings. NE 68901

(800) 228 ·4407 (In Ne br. (40 21 463-35981

I

,

,

•
HUSTLER ANTENNAS

~~~~ gain $2395
Collinear
w/3/8 x 24
Threaded Base

2115 AVENUE X
BROOKLYN. N.Y. 11235

(212) 646~300
(aOO) 221'{)860

COMMUNICATIONS, INC. ",7 TElEX: 235125

SF2· "Buck Busler" 5/S" Wave
2 MeIer Antenna w/3/8 x 24 w

Threaded Base· $8953dBga in

HOT · EASY ON /OFF
TRUNK MOUNT

with 3/8 x 24~ Swivel Bal l
for CG l44 & SF·2

66144 - 6dB

:~f"nna $6850 ~
61144 - IdB

- $1495 commerc ia '$ 9 8 00Grade Base
Antenna

And many other Hustler Antennas & Mounts
BBl144 25" MRK·1 13"
SBl Tl44 35" SFM 24"
BBLT440 24'. THF 13n

HlM •.... ...........•. ,.• 13M UHT·1 an
CECO STOCKS THE ENTIRE HUSTLER

VHF/UHF & COMMERCIAL LINE
DEALER INQUIRIES INVITED

......................................................................
• •• •• •• •• •: :• •• ••: :• •• •
: 848500 :
• •! LIQUID CRYSTAL 1 GHz FREQUENCY COUNTER ~
: * .75 ' 9 Digil LC.D. Display * Time Base: .I PPM TCXD Siandard (10 MHz CryslaO :
: * 24 Hr Clock Hr.·Min.·Sec. * Push Button simplicity :
: * 10 Min. Timer wilh warning lone * liquid Crystal (asy 10 read in direct "nligbl :
• * Low·Low sensiti,ity less than 15 M, from 10 Hz * Size 11Y. • IVI 4' HI 8Y. • D •
: 10 1 GHz OPTIONS: :
• * 4 Gale Times .5, 5., 1., 10. Sec. * Internal battery source ",ilable :
: * Resolution:.l Hz 10 20 MHz 10Hz 10 1 GHz * .01 Crystal oven timebase ",ilable :• •.. 100% Parts and Labor guarantee tor 1 year «
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
: DEALER : TOO'dN~'c':~~D~~;d~;;h".. : ELECTftOnlC :
: INQUIRIES: Call800·428·3500 : I'll :
: INVITED : Information 317-291-7262 : ftAln80W;; :
.. • 6254 Le Pas Trail : III n ..
.. • Indlanapolls,lndlana 46258 • ..58 ..

•••••••••••*•••••**•••**********.***********•••••••*•••***.*********r
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CONTESTS
Robert Baker WB2GFE
15 Windsor Dr.
A tee NJ 08004

er

CALENDAR
Calilornla QSO PII'1y
VK/Z1.IOf;>eanla Cont..I _Pnona
O.-.gon QSD Piny
ARRL QSO Plny_ cw
VK.lZl..IOcNnla ConIHI _CW
ARRL QSO Pany_Pnona
ARRL $Imulat..:! Emergency T..I
Maryland-DC QSD Piny
$<:out Jambor.. On TIM Air
M F R..... SW Actl.l l y W..k.nd
Cla,a Ac-Oc Cont..t
QRP ARCI Fall QSO Pany
P""nlyl.lnll QSO Pllty
ARRL S""P$tlk..- CW
DARC Corona HI.Mlt., RTTY Cont.'1
ARRL Sweepalakn- Pnona
ARRL 16l1-Mat... CuIltnl
ARRl Io-Mata, Cont~11
South Ca rolina Qoo Pan y
Amet1CI Radlo CII.Ib Int....t lonal OX Cont..t

NEWSLETTER OF THE MONTH
Beneath the t...11 masthead 01 this new$letter (part 01 which Is above), II you

look closely, you can make out the words " Founded: 1922." Hefe's a club with
history, and the members of the Beaver Valley Amateur Radio Associetlon have
not forgotten their spark-oap roots.

The Bearer County QRM, edited by Josepfl Ross KF3X, Is a newslelter the
crub's toundolrs could be proud of. Editor Ross ensures that the newsleller does
not merely Intorm but enterta ins as well, and pan 01 his editorial ,epertoire
stems 110m the ctue's iong history. Features such as "Club CapSUle," which re
Incarnates Ihe news of 4(l years ago, remrnd members of their heritage.

The J...ne iss...e also Included a reprint of minutes trom the c lub's 11-member
reDfga nizational meeting In \946. Less than 10 years later, the club mcorpo
rated, evidence 01 its strong post-waf growth.

Ross does not limit the QRM to Beaver Valley club news only. Th'O<,lgh the
newsletter, he keeps memtees up to date on other news, teo-i-such as an Inter
view with ARRL Atlantic Division Dlrectof Hugh TurnbUll on vol uoteer uams
and no-code licenses. He also culls tM best I rom other newsletters, sliCh as the
Indiana County ARC's Sine 01 'he Times and the Triple States Radio Amateu.
Club's BNT, and reprints them in the QRM, And 10. those whose interests taum
areaS outside ot ham radio, Ross has thoughtfully Included some Inte.esting no
ham leatures. "I I You Are A Beer Drinker and Like to Keep Your Weight Down" is
(or should be) of pafticular lnteeeat to the summe'tlme ham.

So If you wanl to know not only the latest FCC regs or satellite news, but al 
so the numbe-r 01 calories in 807 Ale-B9avtlr County QRM Is lor you

To Mter yo...r ct ...b's newsletter in 73's Newslettef of the Month Contest , send
a copy to 13, Pine Street, Peterborough NH 03458.

All logs and summary sheets must be
sent by November 1 to: NCCC, c/o Alan
Brubaker K6XO, 34456 Colville Place, Fre
mont CA 94536. Please include a busi
ness-size SASE with you, entry.

QSlS..

cste to NCCC Calnornia stations
witho...t an SASE will be responded to via
the aSL Service (USaS), PO Box 814.
Mulino OR 97042. This will enable CA sta
tions to conlirm contest asOs at mini
mum expense to all concerned . To claim
these and otner aSLs trom USCS, send a
business-size SASE to uses. For lufther
details, send an SASE to USCS or see any
Iss...e ot Worrd Radio News.

OREGON aso PARTY
1700 GMT OCtober 1 to

0800 GMT OCtober 2
1500 GMT OCtober 2 to
ooסס GMT OCtober 3

Sponsored by the Hermiston Amateur Ra
dio Club. Operating categories Include
mixed mode or ON only. Each statkln may be
WDr'ked once per band and once pel mode.

ceftiflcates tor highest scoring station
in each CA county, each state/province,
and each country. certificates also to
each station scoring 100 or more OOOs.
T' ophies to the highest scoring cut-ct.
state single cp, highest scoring CA single
op, and highest scoring OXpedition to a
CA county by single and mulli-ops.

ENTRIES:

VQNE 1~7, and VY1NE8 for a possible 01

58. Others use the number of CA counties
worked lor a possible total of 58. The linal
score is the numbe-r of aso points
mult iplied by Ihe tota l numbef 0'
multipliers,

AWARDS:

Each completed phone contact is worth
2 aso points , Each completed CW con
tactre won h 3 eso points. For multiplier,
CA eteucne use the number of etetes.

SCORING:

CA etetreee send aso num~r and
county. Others send aso number and
slate, province, or ARRL country.

FREQUENCIES..

Novice-3725, 7125, 21 125, 28125.
CW-l805, 3560, 7060, 14000, 21060,

zeoec
558_1815, 3895, 7230, 14280, 21365,

aaseo.
Try CW On the half-hour and 160 meters

at 0500.

EXCHANGE:

Sponsored by the Northern California
Contest Club, with strong euorts being
made to have all 58 counties in California
on for the contest duration.

Single-operator eteucos may operate
only 24 hours of the contest period; on
times must be c learly ma,ked in the log
and must be at least1~ minutes long, Mul
ti-operator stations may operate the fUll
30 hours. Stations may be wo.ked only
once per mode per band. All contacts
must be simplex. All CW contacts must be
made in the CW subband. Calitornia sta
tions that chanllt' counties are COli

slcklred to be new stations and may be
contacted again lor points cred it.

CALIFORNIA oso PARTY
Starts: 1600 GMT OCtober 1
Ends: 2159 GMT OCtober 2

log ovefseas stations and ZL stations.
While ZL receiving stations may log
overseas and VK stations. Certiticates
will be awarded as listed in the eeeuco
under awards.

Logs must shOw Inlormallon In this or
der: datG'llme In GMT, callsign 01 stallon
contacted. bane!. serial numb&r sent, and
serial number rec;e;ved. Underline each
NEW VK!ZLcall area contacted and make a
sepafate log lor each band used. Include a
summary sheel to show: call sign, name
and addr8Ss (please use block leiters.'), de
tails 01 equipment used and. lor each band,
OSO points lor that band and total VKlZL
call areee worl<ed on that band. Failure to
fllmOV9 duplicate con tacta will inCUf heavy
penalties, and gfeater tklln 2 '/0 duplicates
will dlsquaHty the entry,

AIIIQg!l should be posted to: WIA VK/Zl
Contest Manager VK3BGW, 1 NoorabH
Coon, G.eensborough, Viclorla 3088, Aus
tralia. Any logs, _n lor small numbers 01
contacts, wil l be g.eatly appreciated!

S Wl SECTION:

The rules a.e slmllaf to the t.ansmiUlng
section but ;t Is open to aH members ot
any SWL society In the world. No transmu
tlng station Is pe,mltted to enter this sec
lion. Th<l contest times and logging ot sta
tions on each band per weekend are as lor
the transmitting section except that the
same station may be togged twice on any
band, once On phone and on CWo

To count lor points, the statton heard
lTJtJ$t be In QSO exchsnglng data in the
VKlZL OX contest and the lollowing de
tails noted-date/time In GMT, call 01 the
station heard, call 01 the station he Is
working, flS(T) o f the station heard, seflal
numbe-r sent by the $tatlOl1 hea,d, band,
points claimed. Scoring IS on the $ame
basis as to, the transmitting sacHon and a
summsry sheet should be similarly set

00'
Overseas stations may log only VKlZL

stations, but VK receiving statroos may

may be made lor top SCOIar$ on ditlerent.....
ENTRIES:

Oct 1-2
0cl 1-2
Oct 1- 3
Oct I - II
Oct I-II
OctIl-19
Oct 15-1 8
Oct 15-1 8
Oct 15-18
0cl22-23
0cl22_23
0cl22-23
0cl22-23
NOlI 5-8....
Now19- 20
Dec 3_4
Dec 1G-11
Filb 4- 5
Filb 11-19

AWARDS:

ceuucetee w,ll 00 awarded the top seer
ars In each country jaach Call area In USA,
USSj\ and Japan). Depending on ",ason·
olDIe degree ot activity. sepa,ate awards

EXCHANGE:

5end 5 or 6diglts made up I.om the RS(T)
, aport f"US a thre&<liglt 080 !"lumber start
Ing with 001. Exchenge must be acknowl·
aduad be/ore points can be claImed,

SCO RING '

Stations oolsl68 VKJZL soortI 2. points
per oSO on a ececruc band with VKJZL sta
11008. SIr.gIe-band SCOla will be aso poillts
l or that band ITJtJUipjied by tota l VKlZL call
a,aa", worked on that band. Allband score
.. ,II be total OSO points lor all bands mulli
pjied by the totar VKlZL call areas worked
on all ba,l(js.

VKlZUOCEANIA
OX CONTEST

Phone
Starts: 1000 GMT OCtober 1
Ends: 1000 GMT October 2

CW
Starts: 1000 GMT October 8
Ends: 1000 GMT October 9

Sponsored by WIA and NZART, the Na
tional Amateur Associations in Auslralia
lind New zealand. Use all amateur bands
(but no CfOll'lbllnd ope.-alion Is permitted).
Only one contact OIl ON and one contact
OIl phone ~ band Is permitted with any
one elation for SCOflng purposes. Only one
amalwf is to operal& anyone slatlon unoee
the owner's callslgn. Should two or mora
operate any particular station, 6llch will be
conside<ed 8 competitor and must submit a
separate IoU urcer hie OWII callslgn. This Is

"0' applk:able to <)Yemeu competitors cc
",sling club stations.
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RESULTS
1982 MARYLAND-DC oso PARTY

Non-Maryland Slatione.

Ca lillg" 0'0 Mull. ...... .- .- Statel
Count ry

"'WG se " °1479 A CWISSB ....
VE3M,l( " " -'<SA A CW"'. 0._

«sec .. " "'" A CW"'. .,
K'-OOe " " -m A CW "W8W'AJ " " no A CW"'. .,
K1BV as " '" A CW"'. CT
«see " " .... A CW A'

'.OR " " ... A CW • 0
m m es " ... A CW"'. RA

N9AUZ " " '" A CW u,

"'" " t t '" A CW t x
A0 5C "

, ses A CWISSB rx
W8YL " " '" A CW .,
W8EAO aa , '" A CW(ORP) ON

W82IPX "
, 29' A CW N1

WA3U NX ta • '" A CW"'. RA

......G ta t t ate A CW 1N

"". " ta '" • CW rx

"" ta ,. '" A CW CO
><3WG' "

, ". A cwese RA

wevEN ra " -rsc • ss. '"W"2UOT ta , ,.. • cwese NJ
VC1AW "

, '" • cw o.~",

W,\3JXW ra r at • CWISSB PA

W B9H GS a e " A CWISSB W,
ON7YU , e ." A ss. Belgium

KA811N , • " A CWISSB M'
N~LV e a " A CW"'. ",.... • • " A CW 1N

Maryland-DC Stal'-!County)

Wo:N10 620 " .,""" • ss. Howard

"""'" see " -assee A CW"'. Prince Gao.
NSAC ,.. " ' 15252 A CW Moo; le( 1)

W3>'G '" " .,"" A CW Anne Arulldel

NSOA '" .. '''''' A CW 0.-_

"" '"
., '''' A CW Mobile(2)

moo '" u '656 • CW Monlgomery

W83JKC sa " eeee • ss. Saltimore City

WB3HVP '" " 51 75 A ss. Mobll 8(3)

"""'W " " '" • CW Mont gomery

(1) N3AC .....as IJlObjle In Anne. Arundel , c.lvert , Caroline. Charlet, Dorcheste.,
Howald, Prince Georll'!", QUeel'l " noe. 5 1. Mary's , Talbol , Wicomico.

121 IOLK was mobile In MQnIQOfT'lll'Y. Prince George5. Howard, Baltimore, Bal-
tImore City, Hartford, Cecil, Kent, a.-. An.... c.roli ...., Talbot, Ool'chester.
WicomieO, SQmen.et.

i3l W1!3HUP was mobile in Cal~ . CI\I...... 51. Marys, Prince Georll'l'l, WQho
Ington, DC, Montgorr>el, . Howard, An.... Arundel, Talbo!, DotC,,"I" , WocomIco,
~. Worcester, Ca.roIl.... . Kent, Cecil,
~ W 200 Watts 01"" input; (8) :> 200 Walls input.
" : Certificillte win.-..

EXCHANGE:

Signal report and :llale, proo;nce, country,
(It OR COOOlY.

fREOU£NClES:

Pro. 1810. 39Zl, 7260. lOX\, 21370,

"""".
~-«J kl-U. up from bol:Iom of each

""'"No:MQe 10 k l-U. up from bOl1om of each
~band.

SCORING:

Count 0nfI pant per 050. Of! :ltalions
multiply aso points b'JI the :II.IITl of stat8$,
proo;nce&, countries, and OR counties. ....,
0l1w3 rnurtlpl'y b'JI the :IU'Il of OR cc...,ti.

""""..-
ENTRIES ANO AWARDS.

AJI .-.trIM must haw a log .-.d surmwy

~. Official ~s are available from
KA7IXH tor an SASE.log$ musl be recei"""
br Nooembel • and :should be lIO;:lo 1:l1d 10
Bob Fl"¥IIdin KA7lXH, RI. 3, Box 3183, .....
miston OR 97836. Inctudaa large SASE tor a
ODProfthe~

MARYLAND-DISTRICT
OF COLUMBIA aso PARTY
Starts: 1800 GMT October 15
Ends: 2100 GMT October 16

$poosored by ti'ltl Columbia Amateur
Radio AssocIa tion, the contest I' ope<lto
lOll slngle-operatOf :ltIOHons. TI'It! same sts·
tIon tnlIy be~ on each tIlond and mode.

EXCHA NG E:

OSO number. RS(l), and atlOt.. ll'Of
Inf;lt. ccunlry. or 1010 county. Reo".,1bel

RESULTS
1983 SPRING CONTEST-

BRmSH AMATEUR RADIO TELEPRINTER GROUP

SingllO OperlOtor W2KHO "". es
ON6lM . 5760 ee

C.Uslgn Points 0 500 $M1A8L ",'" "
,,",UN """" aee 1U1C. """ "
,",AM 341736 ", OF5BX 38'" ",n.u.. """'" '" "'''G """ ..
"""'C ""08 ,., WMWG' 38'" so
1""'- ""'" '"

WA33O<Z "... "'."U eeos-e ". Y37UF 38'" "
" B9AAA 2S02OO '"

GtMKO """ ",_SO ".... '"
SM6AEN 333U ..

wasv 2.3212 '"
GtNJW .,ou "

W21UC 225792 '"
XT2AU 28130 "

GI. AHP zaaae '08
W3AOH e-sse "

Y02lS 2116&4 '"
OZlGRF 26180 39

KB2VO rsssoe ,.. IK1AAW 25200 ae
~JXE 182188 'S> JH2POS a.... "
"'SO 167570 ,.. DJ8WCYIP "'" "
""'" ,..... '"

$ M7BGE """ "
'""OR 159510 '"

OH,rw areec aa
woe ""30 W OL3YBU ",.." "G""'" 1581.a ,., '''' l1M18 aa

m'" 1501100 ". Y06FR """ "
01SG U2<WO ,.. JF2PZH 16768 aa
W63HAZ 1.1858 '08

W7C8V resee 33

UT5RP 137350 ". "'" ,U90 33

ON1EP raaoeo '"
$MiJ8Von '"" at

OL9MBl 131 216 '"
PV6SL ,,,sa "

"".. "'''51 '"
G3ROG rasse SO

9M2CR 121968 '"
TI2DO ''''''' ae

,,,,,,
" soe '"

ON7EU 12. 92 ar
wt>5eu """ ,.. Y53VA >22" "
,,",VRW ,,,,,,., '"

Y71SH tooce 38
GW3EHN "'3000 "" "'"' "" "
""'OX 101332 '"

Y02AC "" ee
GtNYO seooc .. ""'" ""'" "
JR2CFO '"'' " ''''' "" re
,.1TZC "''' 53 $ M5,U,Y .... "
SM5BKA "... "

HABVX "" rs
IIWQP 589" '" 0""'- ""

,
0""" """

,,,,, W'"CO 120 •
VE2AXO 87710 "

Y59ZF '" •
LA1AJ ess-e "OH8TA easeo '"VK1GM 7••00 ee
JAIBYL " ecc " Multiple 0pe<1010I'

""80S reese eo
OK1BX 71516 es Calls.. Poinl. 0500

' M""'" ""'" " LZ1KOP u,'" '"
OH2BON ",.. '" 0H1AA .,"" '10
ooc« ",u " G31RS """" ",
' 890M """ ee LZ2KAR aio-ec ,..
PV2ERA '''''' '08 GWMtOO rearcc '"DUlOP ...eo 63 0I<1RJB "".. '"W StUEO ",.. 63 (i.4 ALE """ ""SM7LSU "". " HA5K8M '3305' 'S>
PY6ACP ..." " HA8KVD 102100 ,or
OF9XI "'" " OK3KJF 92312 '"
WB3IGA ..,., .. Kc.RT 13850 "VESCM """ " OK3KGI """ '"OK1MP """ " GtLLAlA 6390B '"N7AKO "'" '" KL7RS 25116 "OK1AWC "8112 .. Y83K MF ""'" ",,"". on.. .. SM6LTO .... "

ShorI W.... Ust_ $eC11on

Calls.. """"" Points 0500

ONL-5568 Belgium ".... '"
OZ-01'l2135 Denmark "'''' '"11-053OE IIlI ly 26 1096 ".
NL- . <183 The Nelherlllnds 19.668 '"JoI'In Ma the",s Unll ed Stales 111936 92

0 K2-21.78 CzechollCNakia ""'" '"FE- 31OO France """ "Y2-196OOfA Getman oem. Rep 51168 "8RS 31976 England "''' "FE_ll01 FrlOnce "''' u
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1982 CAN·AM CONTEST

'..... ........

RESULTS

$Irq. Oper. lor

Ca...clo..... ""-ri<o~

Colnbined PTN>noI and CW

vuou ._, ..... """~UOZ\l ."... ","w ''''''''\/f. lCEG I~U AH6BI'. 1221 21
...UA,Tto """ " G7M eareee
VE. !>ADA 100772 1\:6H~Z 424 132

vEJNBE ...., K6LlJ7 a.....
YDFttl "'" KB5FU 314768

Vl3"'O~ 191.7 "''' ""5O
Vl 38M1 .- K>... 217580

vVIO ..." "'G eeaese

veecc 631.'0 AH6BK ""'"
" E~AO'" 100112 ..se ""''',,"UFHl eeaso K6HNZ 424132
1[1I:GO .,... ","W 381121
VQ1O\.J 13192 KJ IK ""5O
" U BMV 9231 AG IM aeeree
vI:.JC"'R "" KB5FU 274968

VHOl<,S sees " ... 156330
"'1100 "'" ''''' llXl737

VUA,KN "58 KC7JO ''''''
CW

vesou J949!l6 KfiLUl 3U770

VD OI " 16~1)( W,"W 341867

verceo 123~7. 16.A5B 25617.

"E3ATO usese "'GrM 239040

vE3NBE D0270 "'G 223295

vE3C...R "'58 KG5U 2162 16

\1[31<.01 19141 AH6BK •aeoaa
"Hla '5O" KQ8MIO 126.202
VE3K.lE 1:818 KF6A 1\9250
vE: 3MM 10110 wnc 100512

Mull l.Qp-... tOf, CombinedP~.nd CW

IIH~ eeee rc N5FA16 917856
III: IO"'A ...,., K5LZO 31.4689
Vl~F 3153<'1 '0"' seoee

Club CompeUllon
Albuque,q ue OX Asen, 2~~~9

Nort l'ler n AIDertl CC -oeesee
Te.lIs OXSOC,ety ,..."
R,_ Cit 1 Cooteslerl "g",,.
St u'dy Mem, Hosp,I.1ARC IHg12

VE6OU. John S1uyn'lllf
M58. eoce 00/lPflf
VBAO.... B.J Maosen
AH6lIK. Mike Hiim

VEJOZV, Ken 00101\
K6UJ1.OlMd~.."
VETZZZ. Prince Geofll'" CC
N5FAI6. HaNey Mudd College AC

AAluq..-que OX Assn

AWARDS

The contesl is oPen to III ama l_ s Ind
I II lfe el igible for the I wa<tb. StaliOnS
may De _ ed once PI' bind Ind modi
tor aso and mult iplier Cfedl t., Plftic~

PENNSYLVANIA aso PARTY
1600 GMT OCtobef 22

to OSOO GMT OCtobef 23
1300 GMT Octobef 23

to 2200 GMT OCtobef 23

SCORII>IG,

Count 1 point lor sse 050s. I !1 pomts
for CW asos. I nd 2 POIntl lor 160- and
llO-n1oell!f CW 0S0s. PA 1111,ons m"llIpl,
aso poi nts by lhe tot . , numbel 01 ARRL
sect ion. piuS Hie lolal numbel 01 PA
co,ml,"'" pl" s I maXImum 01one OXcece
tf)' (1.2 . 10lal mUirn"m). Otners, multl pl,
050 poi nt s b1 lne 10lal numbel 01 PA
cooouee wO' ked (61 , I1'la. ,mu rnj

ENTRIES:

QRP ARCI
FAll QSO PARTY

Starts: 1200 GMT OCtobef 22
Ends: 2400 GMT OCtober 23

Sponsored by ,na NIU any Amateu, Ra·
dlo Club. CW conta<:1$ mUl1 be In the ON
lubbanda. Stat ions may be worked once
PI' mode (phone and CW) on INCn bend.
Mobiles n1I1 be 'ewo<lced 1$ lhey cnange
counlies. Repeater cootecte I,e not
pe<mil1ed

There "'e fou r Clines of ... try SIngle
operltor w,tn no ISSISlance Illowed. fuUy
mobile (mulli-op OIQ. fTIIJlll-ope.-ltor WIth
single t.lf\Stnilt...- Ind no spoiling rece;...
"'S. Ind rnulli-mull, wfloe.-e Inylhlng goes.

EXCHANGE

RS(T). 3-agll sequen".1 serla' numtler,
Ind ARRL. secllOn or PA counly Siallons
on county li.- will give out one numbe<

but lhe two counl_ Will counl 1$ IWO
~rate muiliplierl.

FREQUENCIES

~!l-J980. 1280. 1.280. 21380, 26580

CW-.o) ~Hz up Irom bo{lorn 01 CW

""~
No¥;ce-l0 kHz up hom llOllorn ot f'to¥.

ice Subblnda.

Tf)< 160 rne-tel'S ON on 1810 IllloIOO GMT
and sse on 183!i New WARC ber'lClli I'e
not pe<m.I1 8d.

Plaques lor lop ",orers in botn enlern
and wes t... rn PA. lOp ou t-ol·st a le 11a lion,
top mobile station (..s umlllg at leas t 3
entr ies), and top m"lIi<lPerat o' entrv. Re
volving l'ophy to tne Club wiln lhe lop Ig
g''-'IIale score from membership, c e-eu
cetee 10 winne< in eacn count1. eacn
seclion wiln a minimum of 20 asos . and
winne' in each c lub wilh a minimum 01 3
enl'ies.

Special awa,d. to lhe lirsl s la tion
whic ll a<:ores 150,000 pointl (SIngle ope<a·
lor~ 2,000 asOs (any Class). 200,000
poinls (multi·Single). 500 QSOs (out 01
statel, 1,000,000 poin" (Clutl competllion).
and alllhe 61 cou nties m the conlest

Logs muSI be ....bmi tted on o lhcla l
reme or on re&SONIbie du plicl te . Also io
clude a dupesneet tor enl"es wlln ave.
100 QSOs.. For each d upe OSO rerncrved

t:I1 c:l'IecI<en 100 points wttt be dllducted from
rour final acore. Illegible toga wlll be I'elt·
ed as ct>ecl< logs. Send logs no II I'" IlI&n
Novembe.- 25 10 DouglAS R Maddo.
W3HOH, 1161 5 Gamer Str_. Stile C0l
lege PA 16801. Note: PIN"", Inc:'ude SO.50
poslage for .....III!

f'Qalcard-elze certlficales issued D1 troe
World 8ufMu .......allable to Inyone part"'"
peling in any manner. Send SASE 10: Boy

Seoul. of America, Int",nalional Division!
JOTA Cerda, 1325Wl lnut HI" line, lrIIng 1)(

15062-1296~ <;en\s IH,.ed postage for
up to 6 cards and 17 cents forMCh addiHonal
8 CIfdsl.~+Ilcsl. may be order«l
blIfofe me --.t for dillntlUlion It.Ir;ng JOTA
aetMt_ or liter,

fREQUE NCIES:

Scoul hequaneia l publisned by the
World Bursau s'e as fol iows :

f't1on8 -3Il4O,7290, 1.(29{), 21360. 28Il9O.

ON-;B¥J, 1030, 1«110,211«1.28190.
Novioe---SSTV and RTTY on usual

frequencies.

A dislonct temporary II'ISIgniI pod<eI

~ Is _M for the ' irst time, lor_
on me SCOut unolor'm. al $1.IX) pllf patd\,

postpaid....., quanltIy. Send pllf3Of\ilI ched<

or rro-.y order (nO $IIfTICl8l1O BSA, Intema-
tior*~A PATCH, It me .,.
~ .. ---. CJIedo.I ahouId be out
«x Boy SCOuts 01 AtnerIc&. PIeeae -.d sep
an", Of'deq for certlfiCII_ and pet~

Ths a.chl.....,. il lUll good Scout lal k
lbout Scoutiflg e.pe'lane"., lIam 'Idio,
and 1,land.hip greelings. mll"~ of wn,cn
ma~ lead 10 lalling pen·pal ....e nanges

JAMBOREE ON THE AIR
Starts: 0001 GMT October 16
Ends: 2400 GMT October 17

ENTRIES.

Tl". IS lhe 26tn &rmual Scouhng/hlm
radio _l sponllOf'" tty the WOOd &coul
Bu'elu.~• • SWltlertand. Boy Scouts
Ind GIrt Scouts of en ages horn TIQIf
Cubs Ihrough adult Scoulers and I nyOne
mlereeted In ScoutIng Ind nl m .ec-c I ' e
~, II yo.. hi"" ...,..,.. tle<tn I Seoul.
tl lk 10 some ScoulS lDout lmaleur ' adlO
Ind gIve them lhe tll,, 11 01 tllk lng to \'OIJ.
TlMlfe a llOuld be I CI lvil1 I,om .,boul 100
countriee . jull snough for DXCC! lhe
WOfId Bur.au lIahon, HB9S, Ihe BSA 111
lion, K2BSA. and many ClImpor.... and see
cla l_ fll I t s tions will allo be o pe<a t rnQ

FREQUENCIES,

Phone-3890, 1230. 1.280.21315, and

28815.
Cw-otO kHl up Irom low end of tna

""""NowIos-25 kHl lrom trlII low ero:l 01 trlII

""'
EXCHANGE:

h Cl\.lnge Ilgnal report Ind QTH (couo
ty for M,nneaol a s tllions: stlte. province.

or counlry for OIhe'S~

SCORING

Counl I poInl lor .-en phone aso Ind 2
points for INCh CW 050. loiN stl tions
muil lply totll OSO poIntl by lhe lum of
lhe~ of SllIes IIfOfked. Other s ta ·
lions mult Iply by lhe lotll 01 Minnesotl
count. WOIked (......,mum. 861- Add HIO
bOnuS poInls If yoo, WOIk 10 M,.-sota- ,.

lnl,," ..-1 be mallect no Iller lhan
NowembIf I , 1983. to PeW", SI_ Scotl
M.CIIJJ. 801 61n 51. SllpIn MN!J6.t19

Logs or llatl 01~ an nof ..
qund. tM~s ollldMty, _ attlcl8ll,

IUIeIIn~.. "IfTI!i¥ft "'IIOf'Is aI
lid......,. and~ an I hO" lor incIu
lIiOfl in me BSA "'IIOf'I 10 me World Bureau
and P ·1- ... in SCOut PlAlticltu.. Send
"*" 10 the JOTA Coordif'lllO' W2GND. 216
~A-. H9t1_ p.4J~

Sponsored by the Pa... Bunyan Wi...
... Associaflon. Wor1< Slalions once PI'
bend aocl mode. Repeat'" 0S0s ara not
a llowed.

MINNESOTA QSO PARTY
1800 to 2300 GMT OCtobet' 1S

Ml inla in a conlinuous log for phone

and ON but indicate on entry which Cil t.
gory (phoor>e, CWoor mi.ed1 you I,e enl...·
Ing. Certificates lot top scorers in each
cafegory will be I warded. Mlil logs ,
d"pnr>eetl (tor over 200 contactsl and
$I,IITItI'W}' by November 30th to CARl.. C/o

Ratlert K. Natll'l'lln WA3VUCI. 0t011 Font
Hill Dri¥e, Ellicott City MO 21043.

c.l\iIIdl..,~ c;:ornbIned

"""'...n~ eomtMned
~ phOnlt Iroplly

Amer~n phOnlt~
ean.dlln CW trophy_cw_
Cenldian mul'M;lJl~
Ainerican mulli-op~
Club OJOl'll* ,toon

tnat Baltlmo<. and W~"'U1on lie inc»
penderll CII_ '

SCORING,

MDC s ta tION mult Iply lotat osoa by

sum at MO count_, Ilales. pro¥i......,

and o;ounlr..... OIl'1efa multiply MDC OSO
total by number 01' MO eounUee and Inc»
palldolnl Cit. (25 m.u imum). AI.cl, multi·
ply _ t¥ 1511 nnWlg 200 W- or ....

FREOUENCJES.

Phone-3950, 1~. 1.m. 21390,

"'"'cw-eo kHz up from low end.
Ho¥oce_312O. 112O. 21120. 28120.

AWARDS AND ENTRIES'
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FOX TANGO CORPORATION
B " 1',y~~ S , ',' Patr-r B( di r- Fl 1 i ~ l (,

T"I,·: r" " ,lr..,· ,:>83 9" 11 7

SOLE SOURCE?
A.ccordIng 10 KlM'Iwood's Parts Oep8rtrMnl, all
CW and othet" crystal filters for Its okIer modets
such a. the T5511 , R599. TS52O, . nd T5820
hi'll been d1acontlnued." so. FOX TANGO be
comes the ~ known SOtKC8 of ~llty

&-poll crystal tIIters lor drop.in lnataUallon In
theM lina rigs, all of which hn e a 3395 kHz I..
tflnll«lale frequency.

3395 kHz FILTER BANDWIDTHS IN STOCK

CW: 250 and 400Hz. SSB: 1.8
and 2.1 kHz $80 Neh

For newer models like the TS13O, TS430, T553O,
T583O, TS93O, and R82O, FOX TANGO Is lhe
sole source of superior 8-pole discrete-crystal
substitutes for the smatter YF-88 MonolithiC
and CF455 ceramic unns. Since they are larger
in size, the FOX TANGO litters must be
patched Into the circuli with coax but att need
ed materia ls and detailed instructions are In·
eluded in Ihe price of the filters ; 110 drlUillg is reo
qulred. AU have an 8830 kHz center frequency
(CW 8830.7 except T893O)

8830 kH z: FILTER BANDWIDTH IN STOCK
CW: 250 and 400 Hz. SSB: 1.8 and 2.1 kHz. AM:
6.0 kHZ . 560 ••ch

The more sophisticated T583O, T$93O, and
R820 use the above 8830 f ilters plus 455 kHz
units 101 the ir final in termediate Irequency
{CW455.7 except TS930J,

455 kHz FILTER BANDWIDTHS IN STOCK
CW: 400 Hz. SSB: 2100 kHz. Price raduced. Now
only 5110 N ch. Replacing lor supplementiflQ}
borlt 8B3O and 455 kHz orig inal fil lers With a
matclNd-p.alr 01 FOX TANGO discrete-crystal
SSB ullits resu lts ill a dramatic improvement 01
selectivity III both sse alld CW! Indeed, the
VBT Is so effective at narrow frequencies that
separate CW filters are needed by only t lte
most dedicated CW operators. For a detailed
report send an SASE for a free reprint 01a three
page article from "73" magazine and compare
nve characteristic curves.

FILTER CASCADING KITS
The TS830, TS93O, and R820 owe their excep
tional selectivi ty (with superior futers) to the
lacl thai I-f signals must pass through two lU
tere With 16 poles of l i1tering. Essentiall y the
same effect can be achieved in the other sets
by addlllg an additional 81>ole FOX TANGO
SSB lit ter and a board for impedance match ing
aod Insert ion-toss compensation . This Is
known as Fitter Cascadlllg alld FOX TANGO
kits Include a recommended 2.1 kHz filter 11 .8
optiooal) and all needed parts and instructions;
wired and tested, ready for easy illstall ation.
CASCACHNG KITS FOR T5520

and TS820 57S ..cf1
(An improY9d kit for the T$.QOS wilt be avail .
able shortly for $85)

ORDERING INSTRUCTIONS: Specity the
MODEL in Which the filter(s) or kills) Is to be
used and the fit ter bandwidth and frequency
desired. Order by ma il or te lephone. We accept
VI8A1MC or ship COD. Add for shipping: 53
(COD $1 extra), Ai rmail $5, Overseas $10.

DISCOUNTS:
Deduct 10% from the price 01 two
or more filters ordered at the same

~
. " t ime and sent to the same address

. ', (such as a 2.1 kHZ) matched pair lor
. , TS830: ($60 + 110) - $17 = $153

:.. T + shlpping~ Discounts do nol ep
/ ply to cascading ki ts unless t ....c or

..88 more are ordered.

*

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J. 088 12

201 -469-1219
Precision Cut Land Mobiles Available

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - $3.50 each)

Quick Delivery

DIGITIZE YOUR TR-4

Mastercharge VIsa

The FR-4lr

$17995

AT LASn DIRECT DIGITAl. READOUT FOR YOUR DRAKE TRANSCEIVER.
• RNd' out ... bends to __I 100 HI • Simp. installatiOn. c.bl.. supplied • No
hoi.. 10 dril, resale value of rig not art.eel • Compatible with Drake TR·3. fR-4,
TR·4C, TR-4CW and TR-4CW . /RIT. Counts bolh PTO and band select XTAL . Sty'ed
to complement Dr, ke eouipmenl • Sma" .1z.-2~ H J. 8 " 0 .. SW.

"Twins " Ownet's: The model FR·4 R..dout /Counlet is designed 10 upel.e lhe T-4X,
T-4X8 . T-4XC Iransmitters and R-4, R-4A, R-48 af1d R-4C receivera. Just S169.9 5.

. . . at last . . .
your shack organized!

A beautiful piece ot furniture - your XYl will love II!

$184.50 S·F RADIO DESK
netuxe- Ready to Assemble
Designed with angled rear shell for your
viewin g comfort and ease 01 operation,

FINISHES: Walnut or Teak Slain. sq
Fl_ S!>Ke: U " Wide by 30" Deep

"d<l ,t oon.lll inlo rmal'on on Req t '

Che<:~• . '-'<>ney O,de... B.an~" rlCll'"
."""'-,. , Charge~cep~ ~ 65

" 1.... " ••,1able F.OB. eu_ c.r, (In CaIiI. 1.d<l 6"1lo SalnT• • .1
"'100<S-' Sl " Wldle t>y 30·· oe..p __ DE" l ER l"tOUI RIES t"tVlTED _ .

$199.50 $-1' AMCltf"\tf RUIOI'H'nceol
4384 KEYSTONE AVENUE · CULVER CITY, CALIF. !Kl23O - PHONE (213) 137470

We Stock Crystals For:
Clegg Drake Icom
Kenwood Midland Regency
Standard Wilson Vaesu
Lafayette Tempo VHF Eng

(Custom Crystal Orders Accepted.)
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AWARDS

p~nls m~y operal e a maximum of 24 hours
during the contest period.

EXCHANGE;

Membe's-RS(TJ, etete. provin<:e, or
country, aro:;l ClAP AFO membershipn~.

Non-members-RS(T), sta le, province,
or country, power output.

SCORING;

EaCh member OSO cou nts 5 points Ie
l)ardless of rcceucn Non·member OSOs
are 2 points wilh US end Canadian sta

tions; others , 4 points each. Mult lpliera
are as follows: 4-5 Walts out put CW 0'
8-Hl Watts output PEP- x 2, 3- 4 Walts
output CW or 6-8 Walls output PEP- x 4,
2~3 Walts output CW or 4-6 Walls output
PEP_ x 6, 1-2 Watt s output CW or 2-4
Watts output PEP- x 8, and e es than 1
Watt CW or 2 Walls output PEP- x 10.

Entries from staucns , unn ing more
than 5 Watts outpul CW or 10 Watts out
put PEP will count as check logs only. Sta·
tions are eiigitlle for tne followi ng bonus
multlpl ie's: i f 100% natural power (solar,
wind, etc.) with no storage-)( 2 ~ i f 100%
battery power-)( 1.5.

Final score re total OSO polnta (total ail
banda) times total numt>er of stales,
provinces, or countries times the power
mult ipli e, and ti mes the bonus mult ipl ier,
If any.

FREQUENCIES;

CW-1810, 3560, 7040, 14060, 21060,
28060, 50385.

SSB-1810, 3985, 7285, 14285, 21385,
28885, 50385.

NovlceITech-3710, 71 to, 21 10, 28 110
No 3O-meter contact s wi ll be counted

AWARDS:

c er uucetes to the h ighest·scoring ete
tion in each sta te . province, or country
with 2 or mQfe ent ries. Enl ries automatl ·
ca lly considered tor annua l Triple Crowns
of ORP Awards,

Bill Gosney KE7C
Micro.!JO, Inc.
2665 North BUsby Road
Oak Harbor WA 98277

HELVETIA 26 AWARD
This awald has been Inst ituted by the

Union of Swisa Short Wave Amateurs
(USKA) with the ob ject of fur1her ing
friendly raiatlons and the com peti t ive
spirit between Its members and ladio am
ateurs abroad.

Foreign amateurs m ust submil aSL
cards showing evidence of contacts with
Slat lons In each of the 26 cantons and
hail-cantons of the Swiss Confederation
on any bands between 1,8 and 30 MHz.

All contacts cia imed must be made on
or atter Jan uary 1, 1979. e ros e-ecce coe
tacts wi ll not be valid. AwardS wil l be of·
fered for all phone, all CW, phooeICW
mixed mode, radioteletype (RTTY), and
alow-scan teiev ision (SST¥).

OSL cards submitted muat ciearl y show
the location (canton) o f the Swiss station
al the time of contact. Any CSL card f,om
a Swiss station operating from a tempo
rary or portable local ion at the time o f the
contact musl show the canton of such 10-
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LOGS AND ENTRIES:

Separate log sheets are suggested for
each band tor ease ot scoring. Send tull
log dala plus separa ta worksheet show·
Ing cetaua and tl me(s) oft the air. No log
copies wHI be returned , All entries oeerr
Ing resul ts and scores please enclose a
busteees-etze enll(liope with relurn post
aga for one c uece or an IRe.

It Is a condilion of entry that the oecr
sion of tha OAP ARCI Contest Chairman is
IInal in case of dispute. Logs must be re
celVfld by November 2Otrl to qualify. Logs
received after that date or missing Infor.
matlon will be used as check logs, $end
all logs and dat a to William W, Dlckeron
WA2JOC, ORP ARCI Contest Chairman,
230 Mill Street, Danvil le PA 17621.

CLARA AC·DC CONTEST
Starts: 1800 GMT October 22
Ends: 1800 GMT October 23

Sponsored by the Canadian ladies Ama
tecr Radio Association, the Ac-Oc Contest
Is open to all YL and OM amateurs. Each
station may be WOl'ked twice, either once
on CW and once on phone, or on two ditfer·
ent bands.

EXCHANGE:

SigNlI 'f!-p(Ir1s, OTH, and name. Bonus
stations wi ll operate In each province and
will ldentlfyl

FREQUENCIES:

PIIone-3900, 3775, 7150, 14280, 14160,
21300,28588,28488.

CW-3B90, 703S, 14035, 2103S, 2803S.

SCQRING

CLARA members score 1 point per con
tact with non-members, 2 points per

CLARA member contact, and 3 points per
bonus station. Multiply by two fOl' con tacts

cation In order to be recog nized as a valid
contact.

In addition to OSL cards, appli can t
must submit a signed list of a ll contact s in
alphabetical order by canton, Include the
station' s calls lgn, date and time in GMT,
band and mode of opera tion, and RS(Tj.

The 2fl cantons are as fo llows: AG
Aargau, AI-Appenzell Inner Rhoden , AR
- Appenzell Outer Rhoden, BE_Berne,
BL-Basel Country, BS_Ba~ City, FR_
F'ibourg, GE-Geneva, GL-Gla'us, GR
Grlsons, JU-Jura, LU-Luce,ne, NE
Neucnatet, NW~Nldwalden, OW -Ob
walden, SG-Sa;nt Gall , SH-$chatf ·
hausen, SO-Solothurn, SZ_Schwyz.
TG- Thurgau, TI- Tlcino, UR_Uri, VD
Vaud, VS-Valal s, ZG_Zug, ZH -ZurICh.

The appl ications for the award mU5t
have sullicient poatage enclosed in the
form ot IRCs to allow the safe return of
your OSL cards.

Mail you r application to the attention o f
Walter Biallner HB9ALF, PO Box 450,
8601 Locarno, swnaenene.

STATE CAPITALS AWARD
The Newark News Rad io Club of

Newark, New Jersey, takas pleasure in an
n01Jncing its sponsorsh ip of the SCA

made on CWo Mult iply tol al 01 the above by

the number of Canadian provlncesltarrltor·
las worked for total score. Non-CLARA
membefs count points the same except 0n

ly CLARA member contact s are to be
counted.

AWARDS:

First piace, CLARA Cup, and certi ficate
to ttrst-ctace CLARA winner, certificates to
second and third. Pleque and certi ficate to
trrst-ctace non-CLARA winner, certificates
to second and third.

ENTRIES:

All logs submitted are eHgl~e for the
mlnl--priLa drawing. Mail a ll logs and scores
wit h your name, call, address, and posta l
code by December 15th to Muriel Foisy
VE3LQH, Box 122, JaneMlle, OntarIo, Can
ada LOB 1KO.

MF RUNDE SW
ACTIVITY WEEKEND

Starts: 0400 GMT October 22
Ends: 2200 GMT October 23

The society of hamming eHlaval radio
ooeratoes (MF Runde) oHer.> this SW actlvl·
ty weekend for the easier application of the
society awards. Every licensed ham Is Invlt·
ed to take part, but aoos must be between
MF members and norwnembers. No club
Slat lons are permitted-only slng le-opera·
IOf stations. Use all bands except the new
WARC le-, 18-, and 24.9-MHz beocs. using
ON and/or SSB.

This Is the second weekend of activity,
The ofticial rules were received too tete to
publish betore the first weekend in April.

The society club stations, Dl.IMF atld
DLQMFIA, ere coord inating the traffic:
Every full hour they pile up compentcrs

(State Capitals Award), which is available
to licensed amateurs throughout the
world for work ing stations ioc ated In state
capital cities of the Uni ted States on or af.
ter January 1, 1960. This awa' d is atso
available to shortwave listeners on a
" heard" basis

The purpose of thla award Is 10 otter
recognition for operating achievements
and to otter st ill another worthwh ile con
tribution to the f ield of competit ive radio
amateur operation.

It Is hoped by tne directors, officers,
and members of NNRC that amateurs IIV·
erywhere will accept the award as ages·
ture on the part of the sponsor to further
promote and exp~nd goodwill and better
understanding among amateur ope,ators
and Shortwave listeners,

The State Capilals Award is otterec in
three (3) clas ses: crass C_work 30 state
capital cities; Class B-work 40 state cap
Ital cities; Class A-work 50 Slate cap ita l
cities.

There are no band or mode endorse
ment s. creee-moce cont~ct8 will not be
valid.

To apply, applicants should prepare a
list of contacta Claimed, listing lhem In al
phabetlcal order by US state. 1n<:lude me
usual logbook Informati on for each con
tact. Have thi s list verified locally by two
amat8lJIS, a loc al radio club secretary, Or
a notary public. Do not send OSL earee.
Have you r verified list sent along with the
$1.00 award fee to S, J. Knox WB2MRA,
212 North Jerome Avenue, Margate, New
J....sey 08402.

~MF members and non-member.» on SSB
atld dlll9l1 them 10 frequencies where MF
membefs are ORV for OSOs. Every 30 mte
ules alter the hour they do the same thing
with CW competitors. The advantage Ie
lhat the club stations are able to lell
competitors wIlel MF members within the
ned hour are ORY. Every3 houfllihe work·
Ing f""looocietl are changed. Ger-al call
fO( ailia "CO MF,M

EXCHANGE:

RS{T) for non-members, RS(T) and MF
number tor members.

SCORING;

Every MF member WOl'ked on CW
counts 2 points: on SSB, 1 point. asos
with DL'MF on CW ara 10 points or 5
polnls on sse. osos with DKIMG atld
DKt{)W ere 6 points on CW and 3 points
on SSB. Remember that every MF mem
ber Can be wo....ee on sse and CW: that
means 3 poi nts for both contacts! Final
score is the sum of aso points .

AWARDS:

Awards are Issued for 50 points
(bronzel, 100 points (silver). 150 points
~gold), and 250 points {trophy}. Awards for
CW-only opera!lon will have special en·
gravlngr For fu'ther Information on award
rules and MF membership lists, please
send addressed envelope and IRCs 10
awa,d manager.

ENTRIES:

Every operator is asked to send his
signed logs no later than November 15th
to Kur t Wuestner, Award Manager, PO
Box 25, D4600 Dortmund, Federal FlepUo.
Ilc of Germany. Award applicants outside
the Federal Republic should use s GCR
list and add 20 D8lJtschmark in cash or
equivalent value. Logs must s""w call .
sIgn, name, atld home address, plus date!
time in GMT, band, station wor-ked, and
axchanges sent and received,

DIPLOME DES 100
This award is given by the ITU 10 radio

amateurs and shortwave listeners ell(lry·
where In recognition of their acnjevement
In communicating With, or logging the Ie
ceptlon of, amateur..adio stations In lhe
territory of 100 or mOJe member admini s·
trations of the ITU. Any !;censed radio am
ateur or shortwave listener Is ellg lt>le for
thla award. It Is given to the IndiVidual,
and the qualifying contacts may be made
over any period of time subsequent to the
dates shown In the ITU official coun tries
list a~allable from the awards manager.

Applications shall be mece by letter
and shall in<:lude a lls t o f stetlons claimed
in alphabetical order, showing claimed
dates. No special form Is required for this
purpose. Only frequencies, modes, and
pref ixes approVfld by the Radio Regula·
ucns of the ITU may be used. To qualIfy,
100 or mOl'econtacts must be made.

CSL cards or proper log entries will be
consid....ed proof of contact to back up an
award applicat ion. Attached 10 the appll·
cation Should be a statement from two II·
cenSed amateurs or an lTU admlnlstra·
t lon rapresentatlve to the effect that all
claimed contacts hall(l been verified . No
other proof Is required. Do not send CSL
cardsl 00 not send logs l

There will be no endoraements for spe
Cial Conditions. Stlckl!fs will be given tor
each ten (10) additional contacts.

The adm in ist rati on of this award haa
been de;egated to tile International Ama·
teur Radio Club, 4Ul ITU, PO Box 6, 1211
GanllVa 20, Switzerland. The IARC has
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named Mr. LM. RundleU K4ZA .. . ....rd.
manager. All applle .lIon. shOUld be
accompanied by 10 IRC. o r US S2.00 lor
the ......rd. • nd one IRC Of • US lllli l-ao
d."",sed, . ta mped envelope IOf each .lIek·
81'. Mail .11 .pplication. to L M, Rund lell
K4ZA. Route 3, Box "'7, Lake Plac id FL
3J852.

AWARDS FROM MOSCOW
I ,eeeiYed a \fer)' complete pael<.ge 01

inlOfmation I.om the Cent.al Rildio Club
in MO$C()'Ao .nd t.ke p1ea.u.e in fea tu. ing
tl'lei. ...... .d prog..m in mote det.il. It i.
unlortunate they did not tend NrnpI.. 01
their cert ,l iellt ll$, .. I'm .u,e they ...
unique d ,ploma, to pon en

R-1QO..O Aw. rd

Thi••wllld (.. i. tM Clltt lor .11 . w.<ds
listed below) i. Issued to .11 licensed .adio
......tan and llhofTw_ list.-s tl'orouogh-
out the world who can~ tM teQul....
mentIS. For t M R..10lH), radio .mal ~

plicllllts must carry out IWO-w.y contact.
w,th. .nd sno.-tw.ve Iill_. .-t 109
.eception .eport. oI ,'adiO II.tiont in lOll
Obl"t. (provinces) 01 the SO'riet Union.

There .re three categorieS 01 R-l()l)O
......rds. The Firs t Clan is IOf two-w.y
contacts on the 3,5-Ml-tz bend only, the
Second CI.ss Is IOf two-w.y contacts on
the 7·MHz bend only, and the Third cuee
i. for lwo-way contacts on .ny .mateur
bend. All contacts must be made on
phone Of r::N ooIy. Endofsemenl. will be
giVllfl lor n Ch mode o f oper.tion, but
crOS&fllOde or mi xed-mode conlacts "e
not .lIowed. All report. exch.nged be
tw"",,, .tation. mull be RST 337 Of RS 33
• • a minimum, All contacts Of Obllerv.
tions mu.t be m.de on Of .fte< J . nu.ry 1,
1957, to be va lid.

AWl lc.lIon . must Incl ude . USC 01 ceo
tacts Of OO.e"'ation . with date, ClllIs,
mode, and Irequency .hown In orde< o!
Cllllllililn prellx . OSL card. m u.t be .ub
mitted along with the ..... rd fee 01 one ' u·
ble 0< 14 IRe. to cove. the cos t 01 the
a...a'd and safe h.ndl ing 01 yOU ' OS L
cards beck 10 you. One ahouid al low three
to alx months lor the processing 01 any 01
the awa.ds I am describing , Send ell ap pll·
cations and inquiries .e lated to thl a o r any
01 the !o llo wing awards to Thl:l Centr.1 R. ·
ete Club USSR. PostboX 88, Mo. cow,
USSR.

W·l00-U Aw.rd

The W·l00-0 Awa.d (worked 100 ,.d lo
lIa lions in tile USSR) ....a ee.labll.hed In
1959 on the l 00th anni"",sary o f tile birth
of ,,"S. Popov, the gre.t Run lan aclentlst
cl aimed 10 be tile invenlOf 01 ..dio. For
this awa.d , .maleurs mull ca.ry out tWOo
way conlac t. on one Of more .m.leur
band. w,th 100 dilterent .mateu. at.U~
oI lhe Scwiet Union, includ'ng 5 .adio stll·
tlons o f the 9'th ,eglon (M,n.k&ya). All c;on.

tact . must be on tllthe< phone or r::N,.nd
. pp1lcationt mu.t at.te whiCh mode i. to
be c.edi ted IOf Irte lIwllrd . Cros$-iTlOde Of
mi . ed-<node conteets 00 not count. Alt
contacts musl have bee<> made J .......ry 1.
1959, Of . 1Ie< . nd .11 ,lgl\ll.1 report. ex·
changed must be a t least RS 33 Of RST 337
to be claimed. A. ....ilh the R-l ()l)O . ward.
the a ppl icant must lI'"8P're • li.t 01 oon
tacts clal med.nd gl.. the callS. dilIa, ,••
quencies. and type of emissiont IIMd to
acnlewl the contactlS. The cost 01 the
. .....d ia 1 rubleot 141RCt, to be sent wilh
your appIica.tion , a nd OSL cards .re I.
qui .ed. The . ward fee i. used to pro¥Ide
lor the sale retulfl of JOUI conlirmation
cards.

fl-.&.J( Aw. rd

The worked-. II-s ix-conlinents aw.rd i.

OUe<ed by the Centr.1 Radio Club 10 ama·
teur• • nd to shOflwave lia tl:lners who can
e• •ry ou t 12 two-way contacts Of OOSI:I"'. '
lions on SSB, CW, and pf\(>nIl with .adio
.maleura a . follows: on. contect aach In
Eu,ope, South America , Alrica , A. la ,
North America, . nd Oceania, plu. 3 con
tacla each In the European USSR (UA1 ,
UN1, UWl , UA2, UC2, UP2, 002, UR2, UAJ,
UW3, UV3, UA4, UW4, UB5, LlO5, l1T5, UY5,
UA6, Of UW6} and the A. iat lc USSR (U D6,
lIG6, UF, UL7, UI8. W8, UH8. UM8, UA9,
lJW9, UV9. UAt. or lIWtI. The awa.d t>a.
U". categortea: Firs t Class is fOI two
.... y contacts on 3.5 MHz only, 5ecoIld

CI... i. 'or two-w. y cont.cts on 7 114Hz
ooIy. • nd Thi,d CI.ss i. IOf two-way c;on.

tact . on .ny . ..... teul band. As with a ll
• w. rd. 01 the Central Radio Club, cconr
mat ion CllIds must be sent with YOU' , po
p1iellt,on. To quali ty, an contacla musl

ha.. been made M.y 7, 1962, Of s 1l8l'. The
. ward 'ee is 1 ruble Of 14 lACs. tlle " me
as it ia tOf each 01 trw, . wa.dS 01 the e
tr, 1RadIo Club.

R-1l).ftA••""

The R-1().R A..ard (woI1<ed 10 ,adio ama·
t.... regions in lhe USSR) ia available to
those .tlo caff'y out. on one or more ama.
teul be""'. two-way contact. ....ith 10 .a
dio .....teu, regiont In the USSR. These
regions mol y a lso be tenned call dislncts;
in .ny case. numbers one (1) tllroughout
zero A musl be worked. All contacts muat
be made on aithe< phone Of r::N . Mixed
mode Of CIOSs-mode cont aclS wilt not

count. All contacta muat be made .11« J u
ly 1, 1958, and signal .eports must be •
min imum 01 RST 331 or RS 33. The .ub
mission 01 .ppticat ions and the cost 01
the aw• •d is the same a s noted wilh the
o the< . ......ds in the Cent.al Rad io Club
port folio.

A·n ·A Aw"d

The R-15-R Awa.d (worked radio s ta ·
lions In 15 USSR Republ ica) i. oUeted to
tho.e who wo.k at laast t 5 01 Ihl:l18 USSR
Republi c . withi n a period of 24 hour•.
They are: European Russian SfSR, Franz
Joset Land, Kallnlng.adsk, Asiatic Rus ·
. ian SFSR, Ukrsine, While Russ ian SFSR,
AzarbalJan, Geo.gla, Armenia , Tu,koman,
Ulbek , Tadzhik, Kazakh , Ki.ghiz. Mo lda
via, Lithuania, Lalvla, and Es to nia .

All contac t. lor Ihe R·15-R Award mu st
be m.da on r::N Of phone on or altar JUly 1,
1958. Applicant must aUbm it a lI . t 01
Claimed cootacte giving date, emiaa lon ,
. nd foequency lor each contac t and muat
II'"OVlde • aSL ca rd lor aach contact
clai med. Cost and maili ng di,ect ion. a'e
tM • • me •• 10< tile ott- Centra l Radio
Club lIwa.d•.

A·l 50-S Aw.rd

P.obably lhe most sought..U8I a .....d
;'1 the lI'"~am o llered by the Cenl.al Ra·
dlo Club i. the R-15().S A...a rd. Amateurs
.nd shottw.ve listener. Ihroughout the
world .re eligible 10 competa lor th is
. w.rd .nd musl complete trw, loIlowing
operating lequi.ement. to qualify.

The R-1 50-S 'Award requires the appli
CSllt 10 wor1l at leaat 150 countries of the
world lind 15 Republics of tne USSR ' rom
alPalCi.1 USSR OX count.ies listing.

There are 1'10 bend rest,ictiOns, but oon
tacla must be made on eil'- phone Of
r::N . All contacta must be made on or .1181
June 1, 1956 Signal .eports exch.ilnged
must be • minimum 01 RST 337 Of RS 33.

Submission o f . ppl iellt iont a nd cosl 01
tile .w••d la tM same as noted 'Of the 011>
.- Clnt.al RadiO Club a wards.

RSES 150
The .....Ieura 01 Redford Townsh ip,

MIChig. n, Invlta everyone to help them
celebr.te thei r seequN:entennl.I-1SO proocl

years. Thi• • pecl.1 evenl . ta tlo n, KGBW, i.
tile culmiflillion o f mUCh work by f\ed lord
.maleufl. The year .tarted ....lth little Of·
ganlz.tlon .nd. lI.tion at Thurston High
School which had no! been on the .i.in 8
years , FOf Ihis event , our .mateur. h.ve
.ehilbtlilaled tne Thu.ston a lllUon, wllich
cons ist. of • Col lin. 5-Une with 3OS1
linea, , ' Drak. TFWC with l4 1I....,..,.tId.
Heath HW18 Novice .t.tiOn. O.ve Ritey
KG8W, who I••llowing u. to use his call.
WilS one 01 lhe 1. 11 to oper.te the
Thurston atatlot\ .. 1I lIude1'1t before It
was closed down. All. Inl' SfrptflfTltlef
24, OOOQZ.24OQZ _ t, t". st.tion will be
operational tOf UN in the Thulllon High
School elect ronlel lI'"ogr.rfL A apeo;ia.lly
designed OSL will .. ~un"'" IOf you.
OSL (wltn conleet nurntltt) .nd SASE to:
RSES 150, 18800~Iy, Redford "I I
48240. Dpeo-ah"ll 1f.,;;j"""';ieS, depeI'de"l
on lI'"op.llOat ion, will be up from 3.e. 3.88,
7.085, 1.215, 14.05, ".215, 21.Oll, 21.3001 .
:Il.CIl, 28.e; NovioI bomm 10 kHz of band.

SUNBElT
AGRICULTURAL EXPOSmON
The Oollr.-It County Hllm Ado soe;ety

..... be operat,ng eIuO It.tion W04KOW I.-om
the site 01 the " xtl'l llrnlIaI SunbeI1~
tural Exposition on OetOber 11, 12, and 13,
11i11l3. The hours 01 operation win be (IlOO to
1700 EDST -=:to $yo

ThIs &nr-' SunbeI1 Expo la held -.d'l
yeM .t 5pon;la Field~ located '-'

We . re hiPPY 10 provide H. m Help 111 '
Ing. 'ree, on , .pac.llv.llible b. , II . W.
• re nol happy .../ten .... h.... '0,. ~e lime
'rom olher dullat 10 liselpllar crypl/c
nof.s .crewlfi/ illegibly on dog-eIl red
poslcarlis .nd odd·.lzfi/ sfJraPi of p.per.
Ple.,. type or prlnf your requ••' {nully,rA
doubl• • paced. on.n 8 'It "x 11" . hee, of
paper .nd u.e upper· Inli lowercase le I'
la ra ..here .pproprl. r• . AIIO, pleas. m.~.
, "1" /oDI< Ilk. I "1," no, .n " I," ...hlch
could ~ '" ••• " or .n ",ye.".nd 10 Oil.
"'.rd" I' m,y t>. 'o ~I_, ....re nol I. ·
mlliar wllh -rr pleca 01 aqulpm.,, ' m. II·
ul.c'ured on ElIrth lor '1111", 50 yeara!
7h.n~. lor YfWT cooperll '/oII,

V8flical Vibroplex .nd othe< old keys
wanled IOf. pn....le r;oIlectiOn.

Oklc A.andall KlARE
12&3 Lakllhursl Rei.

U•• """, . CA H SSG

Wanted:. 21·Mttz .adiatOf trap Of. set
oIt.ape IOf the Te1,ex TC9IlC .nt""",

D.n .... Surf,o,,.,s W4J8
1712 S E 14th St,

Ft. Laucl.-da_ FL »31'

f ha.. photocop ies 01 ...........1. lor the
loIlowing gear: Dr.ke 2NT, 28, 2LF, 2AO,
and 2AC; Hamm.arlund HO-l~ and
Haillctall_ HT·l44 lind SX,l17. II you
'-' a copy of .ny 01 these. I will Mnd It to
you In return IOf shipping and copytng_..

Moultrie, Georgoia, and is the largest It\l'k:ul·
tur.1 show in the souttl. This -.t d.aWl
O¥llf 200,(0) visitiors lrom all over the United
SI.tee. and loreign countries,

Operations will be In the General poI!Nln
01 the HF bands. The " ...,tler. will also be
lillenlng lor visiting hams on the Ioclll ....
peal. (146. lao.1'9\. V'siting hams are Invited
10 \Mit the amat_ booth at the Expo and CIP'
8I'ate !he amat_ station. A spooiaI 0Sl.
card is available 'or thcee making contllC1
duIing this --.. who Slbn/t an SASE.

SUFFOLK COUNTY NY
SuIIaIk County RalkI Coil wi" operate

W2DO InJm OOXIZ 0Ct0be< :28 1,l'Il ~ 240QZ ()c.

lObe< :II In celebration 01 Suffolk ee...ty'•
3XJth birthday.
F~ Pf'o(lf.--15 kHI: up from lows'

«)..15-met. Generak:Iass bind ~
NcMce 21 .135-

For • speciaf certilicate, --.d • Iatge
SASE to Ridlan:I T)911 N::2P, 5 a-w..6fud
Dfhe, ""'-tley II ."'" NY 11798.

NAVY WEEK
SPECIAL EVENT STATJON

On OCtobet 3D, 1983, !he laurtII, Maryland,
Amat_ RalkI Club will opersle K3lDE on
tlClMl !he USS CotIs'*'thtwl hgm 1200 to
2200 GMT. Operating frequency wi ll be 1225
W1tl'1 QSY 10 14225 and 2t..cJO per bend concj.

tions. They ruquest 3 first-class stampa to
ClJIo'8I" mailing nee and spooiaIly d 1I11"ed
OllIlihcate. SwIll request. fa UtnI MO
.ulC. 8olo: 259, Amapolis JunclNln MO 20701.

I want 10 rep lace Ihe tube. In my Collin.
R-J92 .eceive. with solld-atate devices.
Any info.mat lon on ,epiacement part •
...ou ld be greatl y appreciated. I also need
Inlormation on tne R·392 Club and
sources IOf 2·kHz lillars 'or the Collin.
R-390A.

J. P. '.mes G8AHN
2 M. ppln. Rd.

Cllclllt. , Rothefh.m
South YOfbhlre 580 5TH

EI'IQI.nd

I need achematic dIagram••nd servlfJlll
m.nualS lor a Hewle tt·Packa rd model
130A oscilloscope. Please rlle 10 me be-
fOfe sending the maten.l; I iIl pay copy.
il'lQ and post.ge coat. Of iIl copy and
.eturn OfiginaL

-,."....
1041 Ma ryoi lll Dr,

loct<port IL 1lO441

I wanl to use an "'-"-iciIn MiC' OSyl-
tWIll S2559 toucl'llone pad in • standa,d
.00.ry-<:1i.1 telephone and in a n ....phhed
_ lion. can anyone help me?

John ''''odry
KKYN

eo_ 141

Pboimlaw TX 11012

I~~Is and schematics lor T.-
minal ComtrH,jOiell.tiont model. TC 235
.nd TC 62. t will pay IOf copytng and
postage. _...

Z7c.m.- St~

Worthlnglon IN 41411
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NEW PRODUCTS
,

THE FLESHER CORPORATION
ROM·116 INTERFACE

Furttler informatIon is available f 'om
Ungar, 100 W. Manvjl/a Sf , Complon CA
90220.- (2 13~n4-5950, In Can.da: Eldon In·
duslrie5 01 Caneda. Ma '~l>am. Ont.rlo
L3R IH5.- (416;.495,9401. Readar seotce
number 471.

Fleshe, Corporation Iles announced
that i t now exclusively d istribut es and
sall s the ROM-116 The ROM-11 6 inter·
faces 10 t he Radio Shack TRS-80 modelS I,
III. and IV with 16K minimum memory,
Some of me laatu'es Included ere two
serial port s, fourteen billfe ,s, formatted or
unforma1ted spi ll-screen dlspl . y. vartleal
stalus display, automat ic CW ID. PTT eee
trol. eercet. error correction. and il taxt

bines an ethcient healer and sensItIve tIP.
lemperalure sensor. Quicl<ly recovers I.p
lemperalure alt".- eat" solder JOInt. The
sma.n".- hNtlng element also makes POll'

si~ a I"inner. eooIer handle.
The i,Ofl holdef ca.n QUlcllly be changed

10 lI.e lefl or fight side 011"" stand, Any 01
live Unga' soldetlng iron tips can be useCl.
The system is eleclrica.lly conduct,,,,
from the l ip 10 a gr(ll,lodad ....all plug 10",e
venf $Iatle alectri(:l ty damage to miero
circuits.

A VARIABLE·TEMPERATURE
SOLDER SYSTEM BY UNGAR

handles IhoM In the 6-HI4......ler rilnga_
Pull-.part tensile streogl" is ,aled al mora
lhan 600 pounds. The billuns are adapl
able to dIpoles. Inverted _. Quads. and
yagi .nl........s. 6oI1l aft conta.ned in
_ therp'oof rtouling .nd Il.... bu,ll';n
IlgI'l tnlng a"estor•.

For more Inlormatlon. conlact !>anoy
Weeg.a' a t M,cro... .., Filler Co.. Inc., 6743
1(1"". S,...t. Easf Syracuse NY 13057;
(110O;.448-1666, FIOfI'l New YOf'I<.. Canada.
H. .....il. and Alull. , ca.1I eolleet at
(31~1--431-~. Re~ service numDer

'"

A lowi><lced varlable-temperatura-con.
trOll ed sOlde,lng sys tem Il85 been inlro
duced by the Ungar Division 01 Eldon In·
ocetnee. Inc. A ,ot.ry control on the
base anab las me user 10 vary the tempera
l ure In SQ-degraa IncramanlS from 400 to
600 deg'ees F. Willi e tile unl1 makes tem
peraturfH:Ofltrolied soldering teaarble l or
Ilobbylst s and do-i t·you rse lfers, the aree
rrcmc Soldering System 9 t OO has tea
tUles previous ly devaloped l or tne rtec
trQfliC System 9000 for " Igh-lacllnology
InducliOfl use.
un~ar's ree,enllY introduced TtIa1mo

Du, ic M heatIng element. wille" com-

MICROWAVE FILTER CO.
" MAXI" BALUNS

Ttle UnadlliaiReycollnllne W2DU-l6) and
W2DlJ.(2j " Maxi" baluns handie 3.5 kW of
powar. Modal W20 !J16) Is used for 160--6
meter applica tions. ..Ilile the W2()U.(2)

Unique Communications hilS 'eleaseCI
il! new 12-page cat illog Of telephones and
aceessorle!. This catalog IISIS a variety 01
produets ranging trom de$k·type rotary
tlllep/lones C(lfTlplete witll I'nI!nlOf)' dialing.
mute s....i tc". and aUl omatic 'edi al. Rec0n
ditioned ilnd ne.... telephones are ilVilil ilbla
in many p'ice ranges.

OI1ler telephones available I ,om UniQ~

Communications Include onlll1lieee ,otary
and tcuctrtone phones, Slimllne·style
phones. and cordless axtension phones.

For more mtcrmanon, contact Unique
Communice tiOlIs. 6335 S. R. 91. Gamon
OH 44833.- (419;.468,(;912, Reader Service
number 483.

NEW CATALOG FROM
UNIQUE COMMUNICATIONS

possible lor ham-rad iO operators 10
Iransmit or receoe Morse eOd!! on ther
TRS«! Color Computel's.

A ";SlJal Inchcator {signal LED! is
mounl ed on l he unillor the Indleation I"al
yo.....e lo<:IIed In on lhe signal and it is be
Ing received. WIlile o ther unilS use a
mechanical relay lor TX. the KA9FSQ CW
......." uses an optoisolalor 10 keep k.,.,..
lng -.ollagell a..ay from yru compJI.

and give a clean digilal pulse to your
transmiff• . This unil can also be useCI
..,I" OIllei' CW prog,ams ..ilh proper soil·
" a'e modi fication$.

The modem is easy touse. JU$I plug the
cartridge into the ROM·PAC slol on I....
.... of your Coklr Compul. and connect
two (:;IbleS. one Ir...... your transm;ffer and
one lrom your recei¥ef. Tum your COfI>

puter on and ClOAO the P'OQfam l rom
tape. RUN the progrilm and sit bad< lor
CoIor-Computer Morse.

For mllfe inlormilt ion. conlacl Mll ron i• .
S9S3 N, TlNfonia AO'ttfI.... Mjj..au~_ WI
S3209. Reade< Service number . 16.

BYTESIZE OFFERS A
CASSETTE INTERFACE

The VIK·Oubber c.SMI11 Interface
sllows VIC20 end C60l u..... to ta.. and
load data USIng I"y a 'aAllard U.uettl ..
COfdel'. The VI K.()ubber circuitry lilt....
and ~nces the unetta dal., VIrtually
eliminaling bad 1oMls. II 11.0 ,ncludell
_81 ,_,..... to .'1Ow ..,Ief caaaena
use: II allows you to CoOI'\nKllwoeaasene
'lICOldefS together to ...... l'liglWlualily

bacl<up copies 01 c._te programs,
-. machine la"'l;lUegll. An ,nojio;f,lor IlgIlt

and Quiet audible lone help you to -.dj~1

calM'lle ¥Olume lor proper uN al'ld allow
you 10 manit'" the C&asetll data- The VIK

0..- get. ill pow« 'rom the compu'''.
so no balleriet are r iecI . II COInes in ill"

. II.KII.... u.... ''''11(I and 'eady lor 1m
med'11l1 UN.

For more !nlormation, eont..:t By/nlll

UlC/'O TI'Ch~. PO 60_ 211n. SHit"
WA """f;(2Ollj.2J&-8YTf. R.a" 5elvice
number 4$1 .

A recently Introduced modem called tile
KA9FSO CW modem Interl_ changes t ile

RX lone 11110 ••~I pul... This makflll II

TURNING THE TRS-80
COLOR COMPUTER INTO A

CW MORSE-CODE TERMINAL

The VIK-Dubber tenettll l"f.,I.ett from
By'aslze Micro TltChnology

./

rM I(A9FSQ CW..- lrom ""'ron;x.

102 73 Magazine. October, l983



MFJ Enterprises now offers 43Q.MHz
and 2-meter power amplifiers which are
small enough to mount on your HT. The
MFJ·2040 (for 14-4- 148 "1Hz) w ill deliver
from 7 to 20 Watt s output with an Input
Irom 0.1 \ 0 3 Watts. The MFJ-2045 (for
430-440 MHz) will produce 4 to 15 Walts
for the same Input. Transmltlreceive
swi tching Is carrier opefa ted , The die-cast
a luminum body Is 1·112 Inches In diameter
and 3-314 Inches long, which ma kes these
amplifiers small enough to fit bet ween
your ant enna end HT. The amplif iers re
Quire 12 to 13.8 V de at SO mA for receive
and 1 to 2 Amps for transmit.

For more informatioo, contact MFJ
Enterprises, Box 494, Miss iss ippi Si/ll e
1.15 39762; (800}f347·1800 Reader s ervice
number 482.

ICOM'S NEW 1..2·QHZ
FM MOBILE TRANSCEIVER

The IC-120 is a 1.2ijigahertz FM mobile
transceiver covering 1260 to 1300 MHz.
This unit is styled similarly and has fea
tures similar to the IC-25A1H series ct
2-meter trensceo e es and has many com
moo features. Duplex spill Is variable, but
Is initiated at 2(l MHz when the uni t is first
turned on. Duplex up and down as well as
scanning features are offered. Power out
pul Is t Watt . Icom is the first to offer
hams a full·fea tured mobile transcei ver
for this mostly unused band.

For more inlormation, contact lcom
America, 2 112·1I61h Ave. NE, Bellevue
WA 98fJ()4: (200)-454-8155.

HAL OFFERS NEW CT2200
COMMUNICATIONS TERMINAL

HT POWER AMPLIFIERS
FROM MFJ

The Flesher Corporation ROM·tlf).

...- ..

Icom's IC-120 1.2-GHz l ransce/. er ,

With the renewed Interest In 6-meter
amateur operancn, Hustler has added
three new models to fulfill most antenna
requirements .

The 6- MB3 3-element yagl features a
()-dB forward gain while maintaining a
tront-toeeck ratio of 28 dB. Bandwidth Is
2 MHz with an swr under 2:1 . Resonance Is
centered at SO.1 MHz wi th an swr uncer
1.2:1 .

Model <>-3754 is an omnidirectional ver
tical endfed comnear antenna fOl' fi xed
station use, appropriate 101' repeater ap
plicat ions. Bandwidth la 1 "1Hz with an
awr under 2:1 . The antenna 's gain is 3,4 dB
developed from a .M-wavelength radiator.
Vswr Is 1,2:1 at resonance, The G-3754 and
6- MB3 are constructed of hlgh~rade

seamless aluminum tubing and stainlesa.
steel hardware for durability and long life.

For mobile use. the new BBL-4554 base.
loaded antenna features a 48-Inch overall
height and shunt·fed design for perfor
mance on any mode-FM, AM, or SSB.
The antenna is aupplied complete with
stainless-steel Impac t spring, 314·lnch
hole mount, and 17 feet of RG-58/U coaxial
cable with a PL-259 connector Installed.

For further Information, contact
Hustler. Inc., 3275 Norl h B A_enve. Kis
simmee FL 32741,

edUOI', The inteflace also offer~ two In
dependent call~ign bullers, adjustab le
11M length, all standard Baudot and ASCII
baud ratea (up to 1200 baud), and CW r<.>
celving and tran~mitting with hill break-in.

severer software packages, Including a
mailbox program, are available.

For more Information, contact Flesher
Corporation, PO Box 97f), Topeh KS
{j(;(j() 1; (BOO}HAM-RTTY Reader SeNIce
number 476.

NEW HUSTLER ANTENNAS

NEW 10M TRANSCEIVER
FROM HElL SOUN D, LTD.

A very economical amateur-radio t rans
ceiver Is now In production at He il Sound,
Ltd., in Marissa, illinois. The 1().meter FM
lOT is a completely wired and tested ver
sian of the kit that Heil introduced In 1979.
The FM-10T Is a complete transceiver Ca·
pable 01 operating 29.60 to 29.70 MHz.
Severa l added options are included in the
FM·10T, such as the 8·kHz wideband FM
filler, repeater offset, microphone, trans
mit-receive LED. and the 4lk:hannel pro
gram switch and knob. The FM- l0T Is In a
black and white aluminum housing.

For more information. contact Heil
Sound, Ltd, Heil Industrial Blvd .. Mar issa
IL 62257. Readef Service number 484. The Hal Communications COrpoflltion CT2200 communications fermlnal.

The CT2200 Is the successor to the
CT2100 communications termina l. It of.
ters all of the features o f the CT2100 plus
keyboard programming of all eig ht "'brag·
tape" messages and program mable se·
lectlve cail cont rol of the printer output.
The terminal a lso has a manual pllnter
Ol1loff contrOl, non-volatile storage of
HERE IS, "brag tape," and selecti ve call
codes, and new rear -panel connections
for use with the ARQ1000, The CT2200 is a
new product that rep laces the previous
CT2tOO, but an update kit (InclUd ing a new
front panel) is offered to uPll rade the
CT2100.

For more information, contact Hal Com
mun/cal/ons Corp" PO Box 35, Urbana IL
61801; (217}367·7373. Reader Service
number 480.

RTTY LOOP
Marc t. Leavey, M.D_WA3AJR
6 Jenny Lane
Pikesville MD 21208
Let me take a wild guess, • wlli bet that

many of you active on RnY are still using
some form of old, boat-anchor t ype of
equipment. Right ? I thought so. For just
because this equipment Is old does not
mean it cannot stili put out a tine signal
on RTTY. With proper Inteflaclng-such
as we have covered ne-e In months gone
by-even a thiny-year-ald transmitter can
be connected to a modern RTTY terminal.

But just as there are changes wh'ch
bring a new season, so have hams
changed from power- and space-hungry
tube equipment to the new state-of·th<.>
art , solid-state, compact transceivers,
Many of them feature a RTTY or FSK ee
tent on their mode sw itch, but are they r8
ally usable? Promotiooal li lera lure does
little to point out those minute features
Which ma ke operation on FSK a pleasure
or a pain, but the averag<l ham will turn
them up in a few hours of on-the-a ir time.

t recantne flap which arose a number Of
yea,s ago when a well-known company cr-

fefed a transrmttee wtlich featured an FSK
mode, ostensibly designed for ractctere
type. However, entering that mode shifted
the transmit frequency almost three kilo
hertz trom the receive frequency, making
It impossible to use the transmitter wi th
Its companion receiver in transceive
mode on RTTY. It is because of such prob
lems that modifica tions are made, and I
solved that one and published the solu
tion some years back.

Let me know what your experiences are
with some of the M wer HF equ ipment
being SOld which featu res a RTTY mode, I
will try to pass along wha tever Informa ·
tlon I get that I can verify on what's good,
bad, or super In the way of equipment to
put RTTY on the air. And it you are cons id
ering buying a new transceiver, wal ch
here for whatever Information we turn up
which may Influence your choice.

Speaking of your choices, t he mail has

been running heavy lately , Let's see what
some of you have to sa y.

From St. Leonard, Maryl and (quite a ere
taoce I rom me he.-e in the Baltimore area),
comes a leiter from V, L. Thrasher KB3FS.
V. L writes that he has looked through all
the catalogs he has in S88i'Ch of some 88
mH tOl'oids mentioned here some months
back, with no lUCk. He is us ing a Model 15
Teletype'" with an ST-6 type demodulatOl'
and wants to build an oscilloscope display
wh ich will require the toro ids.

Well . V. L, several yaars ago It was rela
tivel y easy to f ind a parts house t hat ad
vert ised the torolds In question. Usually
surplus or removed trcen serv ice In bun
dles 01 f ive, the y most often OI'ig inated
with teiaphone company equipment. But
as that source has modernized and thus
obviated the need for teretes In tuned Cif
cults, the supply o f toroids has also dried
up. I would fi rst suggest searching
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ttuougll cataloga of aurplua Jobbefa, as I
.ssume you line donoe, Comlllg up blank
lhere, ask around at I lle local lIam club 01
tha like; often. pack-fat lIam, auch as I
""as in my younger day• • ""III h.... two or
three bunches 01 toroid! .tashed fOl a
rainy day.

If . 1I thla falla 10 l ind any, I h.... lound
that t ile best place to lind odd part••t tha
rlgllt price remain•• llamfest. and thla
column lIhouId be publillhed rlglll around
l he time o f Ille blg FoundallO/'l 101 ...ma·
1_ Radio llamf"1 wI'Il(:h l ak" place In
GIoilheraburg, Maryland la auburb of
Wuhingl on DC),~ lall. ChecI< lha t.·
bloea l hoara. and good luell.

Aa an aalde to IhoH of you in t". ..I"
and of lhia parl l problem, don·t lorget I".
Ilome-br_. E-. lnough a great bulk of
1Ia.... purchase h igh-Iach gear. a trllnd
wl'licll I lli l maoazi........ I-hown. building
il )"OUI'MII la ... I,om dead' W. '--'
partl-realalora. capacllOlI. coil l • • nd
I". lik_ blli .... I '" .-nIC:ooIduC:IOf$

IIIaI ara .YSi labie~. """'"'
IIISI mar,..l and you may l ind tllSt you ..a
alone In the fiald. wilh plenl)' of IIk_ .

Robert Swirsky AF2M
412 Arbuckle Avenue
Ceda rhurs t NY 11516

Good ......s! The FCC lias lilted Ihal sil·
Iy IdenlilicallO/'l restrlctlO/'l '01 ATTY.
Si_June 15. 1963, t llere I' no longer any
need to 10 In CW or VOIce ""hll. ,unn lng
Baudot. ASClI , or AM TOR. II you .re run
ning some o tl'\ef dlgit.1 code, you mU$llD
In .ny on. O' ,he three "accepted" dlgllal
code• . Of eou,se, you can '111110 In voice
or ON II you li ke that sor t of tiling.

A wh ll. back . Joh n Edwards KI2U (you
know him as Mr. Funl) petiti oned the FCC
concerning tills _ery issue, Jolin correctly
polnl ed oul thai the CW 10 requ lremenls
were a major annoyanc. 10 ATTY opera·
lOIS; the CW oll.n messed up th. printoul .
JuSl sa a courl.sy, Jolln sent. copyo'the
peti llO/'llo the ARRL He received a nasty
reply saying hi. requ'st wI.! a 'oolish one
• nd l he FCC would " nev. r In • million
yeara " go lor . uch • , ill y proposal. W.II.
ARRL? Don't tell me a million years have
already elapsed.

I lound It Inlaresting tllat many am.·
teu's ere Upsel .boul Ille ...... ldentll lca·
l ion rule. It_. that some teel the RTTY
people ""i ll now l ak. _ smat.... radiO.
transmitting In their MMCret codeM IIISI
only other ATTY OJ*.'or. can copy. I
_ If the AMar. w. nted the SSB pe0

ple to "'-'lily In AM. or " I lle spar1l1lSP
people ""anted the CW people to ldent ily
""i th a modulated apar1l..gap rig? Why is II
lhat _ the moal mtnor rute changes
musl OWIlcom. conslder&Ole lnoIt1 la be
lore beOng aocepted Ily Ille amat_ corn-

......'"
CycIlc ~ncya-tol

La.t month. _ di&cl.lSMd the longitu
dinal AedunOancy CIleo;L While the LAC
Is certainly easy to Implement . Itlan·t IlISt
. fficlent_ There ere many errors tl\at it
can't delect or OO" ec1. A betler .....or·
correcting IlCheme Is called Cyclic Aeduf>.
daAey Chad< tCRCl. It 1, more efficlenl
tllSt ..... LAC and candeI.t .nd eorrect a
wider ".riety of .....ora. But t""'e I' e
catch ...

Regards to Ron Hilton w....eOYI
DA.2SR, who currenlly usea an"'PO box In
New York 'or hi' mall. Ron la • compuler
bull who numbers himself lmong tho..
w. iling lor a AnY program. Alao In tllat
crowd la Re.y Baumille< WB3HDZ, 'rom
Monl gomery. Pennsylvania_ Wh.t lhe..
fellowa and many others are Inlerll'Sled in
ia • program 10 place one 01 l he aaslesl
mic,oproces!lOfS _ devised. tile MOl or·
01.6800, on RTTY as a lull.loalured ATTY
l em'l ln~". Such sct>ernes are being used
commercially. sa ""il h lha e.cellenlseriaa
of products being produced In GIoIIIlere
burg. home 01 the hamlesl. Ily Miclolog.
By choosing the 6800 u thei' CPU, Ihl'
f l.... COffl(IoIlny is "bIe 10 proc:luc<J " ...,.
..lila AnY lermimol wilh.n 0I11'lo06e I.-
tures tile acti tIam requires..

or CQUr$CI has been al aled here be-
lor.. many (:Qn$ider I lle 6800 and ita I.mi
ty of relaled chips a dNd ...... Bul .s
Larry Anlonuk W89RRTI1 . in Keene. N_
Hamps.hir.. puts it . ~I s the Model 28
dud'1 Of course not .w He la anotner In lhe
grouP that would like 10 see. progIam OIl

lria«llo t'ansmit and receive RTTY wnieh

'1here i, no such Ihing as a nee lunch.~

the adage goes. The CRC Is a lillie bil
more diff icul t to undersl and Ihan the LRC
and is herder to Implemenl. Bear ""ith lhe
e_pl.nel lon. It m ighl seem difficull It
Ilrsl.

The CRC involves ,epres8r1ting a ser i.s
o. bits as the coeUiclents of a polynomial
e.pr.sslon; 'et·s een Ihis ••pression the
message funclion 1.4(.). This message
' uncl ion Is operaled on by a generator
' uncl lon of a lower degree than M(xj. Be
' ore me tnm smlssion 01 data. the mee
sage polynomial Is operated on as shewn
In Fig, 1,

Tile generator polynomia l Is ereeeo ec
cording to cerlaln crilflf la depending on
amounl 01 ,edundancy desired atld tile
number 01 bits transmitted in .ach block.
Also. multipl ying the m.ssage polynoml.1
1.4(_) by x P will result In adding P zeroes In
the lust .ignlfiClrll positions of M(x)
wit hout disturbing 11'1. higher-order bit po.
.ltions. Division by the generator polyno
mial PIx) la done using modul".2 arith.....
tic (no carries). O:x) is the quotient. and
tile raliO R(-) over 1'(-) Is. of course, the r.
malnder. The result 01 this process yields
a ai ring o. ~ bits wIl ich is appellded to l he
data bIock.nd transmitted . Iong ""i th l he
.......ge data. The transmitted message
IS the polynomial TIll).

On the ,tlQ&iving end, the .......ge la
operated on using the same generator
polynomial as the transmin... Fig. 2
I-hows the equatlO/'l lor this oper.tion. II
the 'emai"""" is anytlling other than_a,
.n tIfTOf has occurred. The position oI lhe
errors can be represenled Ily another poly
nomial , E(x). which would be of the same
fann as T(J:) (the transmilled ....aage).
The relationships among all t t>eae
polynomials can be _ In Fig. 3.

To recapitulate in simpler lerma. the

Mtx) .. c.n. c.n -1 . c.n - 2 . .. .. c.o
MC-)<P1Pl-l.. aw.~~

1W= .....p • IIC-.l

Fig. 1. EquatIoN lor 11M _ ..~~mI.,. the ~I",~tioo. and ,,.,.
tranemitt«l -...ge.

would nol requi re buying the lal est lIigll·
lech bo• .

Un'ortunately, It would appear Ihal
auch a program may well be 100 limited in
eppeal to publlah here. no matter how v0

cal ar. those ""ho desire it. Ther.fore, I
sh.11 be in....tlg.tlng other ""aya c t dla·
seminalillg the kernel ' o ltllia prog,am ao
l lIat ll can be ua«llly l hose Inlarested. Al
l he same t ime. I ""ill not bore 1"OSe who
... tIred 01 reading .boul CPlh. RAM,
ROM. etc.• 1ly continuing 10 discuss those
t~ In '"RTTY Loop."

ThaI seld. I would lik. to add one thing.
Nothing I. casl In concrele. II lhere la a
lopIc: you wouIcllike to see covered In Ihis
column. and Itleve not _ed il 10 your
li king. _ ite me and wril.theeditOf$ of 13.
Let your 'IOice be r-rd! "enough of you
wanl to read aboul Ihia or Itlet, I am sure
the editOlll wi ll g ive 11 Ille nod,

On a saddef lIOIe. I ha.... rtlQ&iYtld word
Itlel the Stan. RTTY group In Massillon,
Ohio, I' dwindling. I am not sw e of the
orIgjn oflhe dwIncMa but I'Iope tllal Ille ' it
ualion I' OI\Iy t""'POfa'Y. Through lhe

CAe inwol.... .ubjecllng )'OU' data 10 I
specific lonnula. The person 'eceiYing the
dala applies the ..me formula; if tile r.
maindel' I. norHaro. I..... was an tIfTOf.

By ••amonlng the value ot Ille 'emaindel'.
II I' poaaible 10 detect. I.rge numllef 01
..lOla. Cyoclic codes are more erne...., In
detecl ing arrors lhan any Olher mettlod;
less redundancy can lind more er'ors.

NMd HeI9 With Math?

lilt ha, been a while since high school
and you ... OUI 01pracl ice ""i th mathema·
tics. thi!t'e . re Iwo book. I atlong ly recOfl>o
mend. Tha Ilrsl is Re.lm 01 Algebr. , by
la.ac ASlmov. F.wcett Cresl . New York.
1987. Thl. concise t 4 pallll book clearly
describes arllhmetlc and algebra and
demonstrates practical applicallons. It
you Just want to bruah up on yOUf algebra,
tllia book ia Ideal.

Less aucctnct, but covering mOle top.
Iee, Is t l'lft cl assic MS/Ilemarics tor tile Mil·
lions, W. W, NOIton '" Company, New
York, 1963. First publlal'led In 1937 by Lan.
celOI Hogban. I llis 6048.page book Is re
garded as one 01 the besl guides 10 mal ll·
em.Ue. for lhe l. yman. Despi te ilS l8r1gth.
it I. not proll_; thl. book Is a complete
COUfse In mathem.tica st.rllng at the very
beginning and leading into .dY.nced
topic' . In lact. gl ...n the compr","",siv.
ness o'tlli. VOlume. II Is rem.rkable Ih.t II
is under 1000 palllli . Both 01 theSs books
are In paperbacl<. II you 'eel l imited
because 01 . n in.dequate mastery 01
malh. lhese booka will prove most help'uL

Computer Slow Scan

lIalng the graphic' capabilities that
many mlc,ocompulers llave combined
"'ilh a reasonable amounl of memor,.ml
crocompular slow scan fa 'eaalble. AI·
though 1_ of lhe home computers have
the proper grapnlC' teatuteS lor a lulkea
OIvtlO/'l SSTV plcture. rea~ble results
can to. Obt.ined by aacnl icing grey '-I,.
Acommercl., acen CO" ....,... !e.1h Robot)

Fig. 2. If remalndwlano' zwo. .netrorllas--

year$ t lIave been involved ""it ll many
clubs and organizations (not a ll 01 them
.maleu. radio In n.ture) wh ich go IhrOUgh
such a period o. ebb tide. Ofl. n they Just
f.de away. and all the work and love put
Into t l10em by the 'ou ndlng ITMlITItlers Is dia·
carded as so mucl'l old rubbi ah, BUI tQl"I'Ill

lime• • not olten. but somellmes, a new
spark is I. lt which ' ekindles the Interest.
leI's hope such a spe ll< atrikes In OhiO
real SOO/l. Keep me posled. folk'.

Observant readers will note thaI the ad
dresa al the top of tile column IIaa
cl'Ianged once again. I .m now at I". new
QTH and shall do whet I can to gel on the
air as quicllly as lime. Ii....-.cea. • nd tile
XYl a llow. In the ~nlime. I ~n some
rather ._cil ing edilions 01 ~RTTY Loop~ In
the monlhs to come: a look al A""OR for
e.ample-lhe ...... , lluI really not 110 new.
lechniQue 01 S«ldlng RTTY tllSt la ....
l ially .....01·1'_ And _11 alllO lIS... 1-,"
back from my ~Iions to)'OU acout on
t...... I' mailbo_.. oorrwnerci.1 equip
ment. and the OIher tllinga IIIaI bug and
a- the amateur on RTTY. Slay with .....
and lei me know whal you ... doing!

usually produCe$' plcture tllSllISa 1281ly
t28 pixel resolution ""ilh HI anadee of
grey. Many microcomput.... can eaally
handle the 1281ly 128 pbela bul lack lhe
grey-seale capabi lil i...

One oIlhe oarl iesl efforts ""illl camput·
ar SSTV was Ily Of. C. H. GIolfo WB4JMO.
The Gal lo SSTV program. ""lthoul .ny ac).

ditiOnal hardware. _bln an Apple II
owner to ,eceive SSTV. Using. rnolullO/'l
01 128 Ily 128 wil h three grey I....... the
program adds some ,andom noise 10 I lle
pictu.. to giWl the Illusion 01 an Increaa«l
grey scale. While the picl ures are -V
high conlrast. they are quit. acceptabl• . I
l'Ia..... found that the small.. lhe monitor.
the better the results; on a !)olnch TV. the
pictures are very crear.

SSTV uses the following tones: 1200 Hz
(sync), 1500 Hz (black). 1900 Hz (gray), and
2300 Hz (wtllle). Of ccurse, II the hardware
is capable 01 handl ing more grey leva Is,
addit ion. llones between black and wtlll a
will be decoded.

Of. Gallo' s program i. able 10 decode
SSW witll no additional I'Illldware due 10
the cll. raclerislica of Apple's casse"e In·
terface, The program i. an e.cellent e. ·
ample o f soIt""are replacing l'I.rdwsre,
Also integrated ""l l lI l h. Gallo SSTV pr".
gram is a rouline to tlanamit SSTV. Cllar.
acters and block graphica are entered
using the keyboard, and Ih. compuler
t,a nsl" " lhem lnlo the .ppraprlate SSW
lones which come out the cassell. port .

Apple uses • zarOoCroasing deteclor In
tile circuli 01the casselle port . E-V t ime
tile audiO ""avefOffTl in to tile delector
crosses the zero U..... the detector
ch.nges lIS Slale; If It ""aa a 1, II la now 0
(and vice _sa), 51_ lhe Apple II .....
memory-maPPed 110. the . tate of the ca..
selle port can be delermined by dolng s
read to the proper location. If the comput·
.. is programmed tocounl from one 0 to 1
transiliOn oIlhe eaaaette port 10 another.
and 11 the amounl 01 Urne It lakes lor the
counl ing routi.... to incf_ t 1$ known,
the trequM1C)' can be determined. This II
the mettlod tllSt Of. GIoJlo ..- in N.
SSTV progI&m; the ...... mettlod I\aa . Iso
been used in a number at progIama tllal
C\efnodoutate ATTY ""ith .n Apple .nd no
additionell\ardware.

It should not be all I l\al dilliculllo .....
olher computerl for SSTV. One rnicI'O tllSl
might be sui lable is theAlarI. Atarl USN a
cUSlom miclClPi'· "aor to cont'oI the
1I'apfMe$; thl, is Ml)Srat. from tile main
6S02 microprOCesSOl. The graphics pro.
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Morse Keyers &Trainers by

AEA produces the finest Morse keyers and trainers in the world. All AEA keyers operate with any
standard keyer paddle and offer selectable monitor tone, selectable dot and dash ratios, full
weighting and selectable dot and/or dash memory. In addition, all our keyers offer full, semi
automatic or straight key modes . The keyers and trainers are keypad controlled which
significantly reduces the complexity of operation for all the features offered . Each keyer has
separate + and - keyed outputs for keying any modern transmitter. All keyers and trainers
operate from 12 VDC (or 117 VAC with optional model AC-1 wall adaptor) which makes them
ideal for portable operation. AEA microcomputer-based products are all subjected to a full burn
in and test prior to shipment , as well as being designed for maximum R.F. immunity.

NEW BT-1
The BT-1 Basic Trainer is a hand-held computer ized unit wh ich teaches thecodeonecharacler
at a time at 18 or 20 words per minute. The BT-l contains a self-paced training program that
allows serious students the possibility of learning Morse to 20 wpm in as little as one month!
Each character represents a separate practice session in which the character is first introduced
by itself. and then presented 50% of the time along w ith all previously learned characters. There
are no tapes to memorize, wear out , or break. No programming skills are necessary; the BT-1 is
very easy to use. The tone oscillator can also be keyed for sending practice. An earphone jack is
provided for private listening. TheBT-l will go as high as 99WPM NEW
in 1 WPM increments. A battery operated version , the BT-1P, is KT-3
available with wall charger and internal NICAD batteries.

KT-2 Keyer Trainer

The KT-3 Keyer-Trainer unit uses the teaching program used in the BT-l trainer. In
addition, the KT-3 features a full function Morse automatic keyer for keying any modern
transceiver. or for sending practice. Speed range is 18-99 wpm for transmitting and 1-99
wpm for training.

The KT-2 Keyer-Tralner is a computerized keyer with all the features shown above, plus
a Morse proficiency trainer. It is designed to increase your
existing code as quickly as possible. The unit can be set
for beginning practice speed . ending practice speed. and
duration of practice. The microcomputer does all the rest by gradually increasing the
speed during the practice time selected. You can even select between fast code
(Farnsworth) or slow code methods. The characters are sent in 5 letter groups. or
random word lengths. Two levels of difficulty can be selected; common Morse
characters or all English Morse characters . A 24,OOOcharacter answer book is provided
for the 10 separate starting positions. There is also random practice mode for which no
answers are available.

CK-2 Contester'"

MM-2 MorseMatlc'"

The CK-2 contester" Keyer is the lowest cost auto
matic keyer available featuring an automatic serial number generator for contesting.
The CK-2 keyer features a large 500 character message memory that can be soft
partitioned into as many as 10 sections. An exclusive AEA edit mode makes it possible
to correct mistakes made while entering messages or to insert words into previously
established messages. Two different speeds can be set for fast recall in addition to

a stepped variable speed control . The CK-2 features
an automatic message repeat mode with variable
delay-before-repeat for automatic CQ transmis
sions or TVI testing.

The MM-2 Morsematlc Keyer represents the most sophisticated paddle keyer ever
designed and features two powerful microcomputers, The Morsematic incorporates
virtually all the features (except the preset and stepped variable speeds) of both the
CK-2 and KT-2 shown above. In addition, the MM-2 offers an exclusive automatic
beacon mode which is invaluable for AEA
meteor scatter, moonbounce SCheduling. Brings you the
or beacon operation. Breakthrough!

Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood, WA 98036

(206) 775-7373 Telex: 152571 AEA INTL
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FIg.4, Z"ro·croulttg o*rtICrOl"

FIg.S.

Grlphlcs Stlnct.rdl

II wOU ld be nice il one cou ld e.change
g'lphics OVe' lhe lir between compule..,
Since many compulers have graphics , I II
llIal Is needed is a s ll ndl ' d. Whlll eeoto
cols e~lst-such lIIS NAPlPS (Nor1h Amer ·
Ican Pl'esenlalion leYeI ProIoooI Sy"lall)
they ate probably O"O'8A<ill lor a radio
amaleur'S.-D. A s impler ""Iy. wl'Il(;Il ean
be made eompat it>le with NAPLPS, wou ld
be 10 de¥ise I special gr~ieI ehlracler
~1~IWOUId~~nS~lr~lor

amal_ 'adio. The advanlages 01 cl\fIr.e
ler_ gr~ics ...e numerous: Many o;om.

PUlers can acco",noodale .1l_le~
ter """So Slandard ASCI can be used 10
1'........1 the data,.ny printer ""'Ih progr....
mabie cha'~er sets can be used lor hard
OOP'Y. lUICI it will keeo grapnoca Inloonalion-.

I WOUld awec:i." a ny Suggesl Klns ' .
ga.rOing • llanwao;o gra pNel d\I,acler
set. My li""'l decision I ' 10 whal thl d\lr·
acler set contlins will be in I n upcoming
column. R "'OU1d be nice il I UCfI • ehI'lC
ler set became commo,,'y used on .........
leu< ,adlo; jusl Itlink, using IhI ehI,lICler·
set symbOl. (y<tet RTTY, you'lI be IbiI 10
••cha.nge schematic "'aor_ .nd
llowcharts!

Keep lhose letlers COII\lng in! f'lemem.
tier. II you wanl a reply. please enclose.n
sssa.

don not ~.... I«OQ"OlIS'ng delec:tor Ii i
il incorpor. led wilhin I"" .10 or 1010 re
o:ordloi. A lu,t'bIe Cin:ull 101" a zero.
CrQMing detector I' in Fig. 4. Thil circuli
will provide I TIL......... signal. E¥8rY II"",
thl .udlo l ignal CfOUM thl blM line
(FIg. 51. t .... "lie, 0 or I, "",It CI\Inge.

'"' ," He
L£VH• S IGNAL

."
• ,

.l. /, ,..
.\

'" • •
m

OJ.'

J '" ".
m

i"'ll- The OMA calls, elded to displ.y 1
line of cha,Kter graphics would not in
lerfere wilh the 650.2 mic'op<oc&uor IS

_81el~ IS I lull-screen gr.ph lcs d ,spl.y.

The "'''urbances in timing ttllt I". OMA
'8:luesls do i"".... can be accounted 101".

The Alan cassette port. unli~' ApplI·I .

cessor is cont'olled by I speclll p'ogram
called I displlY IIsl. Fu,t tler cont,oI ove'
the graphici Cln be obliined by conl'oI·
ling the lmounl 01 Direct Memory Aeens
(tlMA) the chip OllIs tju'ing Ihll'Iorllonlll.
seannlng Inl.......1. In thl hlgl'leSl ,esoIu
tion g'lphlCI mode, ""Utlt.... OMA ' egls ler
sel lor 128 pl~", ac'OIS .nd the dlsPIlY
list COf\It'UCled lor 128 tines vertlclily.
lhe 126-by·128 ' esoluhon can be achl~
wilhoul wuti"", .ny memoly.

Bec.lUIe lhe gr.phlcl memory ean be
Ioeated .nywhere In maln memoly.nd.n
InllfJU9\ ean be gener'led during lhe ver·
llcal blanking Inl.......I. It II • I lmpII mal ·
ler 10 IWlP among. number 01 grapNu
memol' pages -V IIOth 01 I second.
Since lhe IWap OCCurs during t.... --.1cI1
blanking inl.......I. no flickering wilt occur.
If four 128-by-128--bi1 pell" ,'e cyocle(l on
fhe tcteerl, It ean gi... the .ppea'ance 01e.........

The At...1'1 OMA 'equMlI I,om thl
gr.phlcs rnicfOP"OCftlO' leeds 10. prQO.
Iem: The computer can'l li n -.t by

counting c lock cycles. WIler I OMA

~I OCCUfl, thl mlcloooo'''MY will
tIIll brielty, eaUling liming dillurbincea.
Thil WOUld mak. II "iI/leuR to clec:ode
SSTV In soh""I'" One poA'bIe lOIutoon
is 10 one-Il". tuning indiutor on
the ec wh ile 11>1 comput.. II di8COd-

FUN!

ELEMENT 2
MATCHING

o slgn.11 were o ,iglnally developed 10
tIelp speed CW communlcallon. Today.
ham radio jUlt wou ld n·t be hem 'adio
wilhout Ihese conluslng lillie bugge,s
popping up du,lng ou, dlily "QSOs." Try
Ind m.tch ltlll Q Ilgnal In COlumn A wil li
Its cor,ecl meaning In COlumn B,

Elemenr I:
1-2 The n wha l' s I " lid "? A bid. bad OJ)

erata<?
2-2 A plug. like a ham, was a poor ope,·

a tor.
3_1 Tops In waVfllenglh ; also known IS

the """nlleman's bind,"
4-3 Thai portion 01the bind ('Ougtlly be

tween 1200 and 1400 kHz) where lhe
FCC as.signs Iow-powered broadClslers .

5-. Using c~tal Conl,ol. 01 cou'a e ,

Elemenr 2 ·
1- v. 2- L 3-W. 4-X. 5-0,6- U.7-T,
6-E. 9-0. 10-G. 11-S. 12-K. 13 -A,
14-J, 15-H, 16-P, l1-C, 16_M,
19_Y, 20_1. 21_1'1. 22_Q, 23-Z, 2._N.
25-B.

EJernHt 3:
(reading from Iell 10 ,ightl MACHINE, IN·
TEAt.lOO. SQUELCH. NICAO. KEVER,
l"RANSMATCH. PILEUP. NET. FAX. RIG.
SHIFT. QUAO.

SCORING
Element , ; Seven points lor eIICh cor'aocl

.ns_.

Ellment 2: One point per n\l ICIl.

fllmenl3: Th,ee poinll IOf eIICh word _
SCI.mbIed.

wtlere do you Stlnd in tl>l largon
j unol,,?
. 1·20 poinl s - Think . Waull Hong II •

new Japanese HT.
. 21..-0 points-Call CO on r89tll, .....
. 41.$) points_Reside In , OTH . bul

Ihink l()..codes I" Imy.
e 6 1-110 poinls_Five by nine.
e 8 1 + points-FB.OM!

Unsc,amble treee e.ampl15 01 h.m
slang:

NIEACMH MINTEAOO
QCHlESU CAIND
YAEKE MCTAMSNAAT
PUPIEl TEN
AXF GIR
TF1 HS UADO

TH E A NSWERS

ELEMENT 3
SCRAMBLED WORDS

•
Al l h.... nothing lor you
B) F'lepeal YOU' last message
C}1I11 my turn
0) I 1m busy
E) Incrlllle you' powe<

Fi You, .nllt\n& 111.ulty
Gl$llnd filler
HI I am ealling you on
Qyou< l ignal ll lading
J) I am,eady
II) Slop tending
L) Your lJeq....-.cy v.,1es
M) You.re beOng ealled
N) I am act<'lOWIed\IIng receipt
01 Deer_Ie your powoer
PI Call ..... egaln
Cll Send ~sagee
AI Your l ignal II dlSlorted
51Send lIloo<tIy
T) I am lroubled by st.tic
Ul Your trlnamiasion il beOng

In' lfIered vrriltl
V) Your • • acl f.eq....-.cy il
W) Thllone of your tr.namIs-

lion II
X) Your inleltlg lbl lity it
Y) Your ll<ength II
l) &_k your tranamiasion

24)OSL

"'OS"

A
1)000
2)OAH
3)ORI

· l aRK
I)IORl
8)OAM
7)QAN

e Q""
9lQAP

101 ORO
lI)ORS

'""'".."""
U )OR\f
II)IOAW.•"""
,""'"

'.0Rl
"os.>

"" 0S8
2110SD

41 YOU' lIl lnd lhe Hgravey. ' d··:
uoe 27 MI-ll
2) On 2 mat",1

31 In I.... AMbr~st bind
4) All",. II.ndlng""". mic,owI~'dish

I)) Prior 10 1976. whll wlS meant by Itle
t",.m " Novice Gallon'·?

1)The 'uppoaell lmounl 01 Ptlfspl,a·
lion gene'aled by • p'OSpetllv" nam
du'ing the Novice Iheory Inl

2) 100 WallS ollnpul powe'
3) 250 WallS 01 input powe'
.) 15 Wa ll s 01 Input POW'"

"YfI!l," I ans_,ed. admi,ing my .eflee·
tion on the s urlace 01 one particularly nlf·
ty bug,

1) WIllie ' tlere . " meny e.pl.nations lor
the origin 01 !he lerm "tIam,~ wl'Iich 01 lhe
IoItovoing ill the most commor~y1COIlPIed?

1) A 'e1egra~s lerm lor.I~I
21 A Ielegra pher' s term tor a pO()I'

operllor
3}A lelegrlP'*'·S lerm lor. good

oper.tor
4l We _e named alter I,. " I\am
.wllcr-~ lound In most'u'n-ol·l.....
cen'ury s/'IICks

21 In lhe ISIrtydlys of our hobby. what W.,
'no(l'lIIIf commo" nicIl.name lor • ,adio
.maleur?

1) Spark JOCI",.y

""",......
41Wireless;1I

31 One hundred and sblY "",Iers Is oIten
~,..

11 Thllop bind
2) The botIom band
31 ThI OX bind
4) The quiel: zone

"ISn·t Ihal sort 01 like the Polistl gove,n
mefl t rel,lng on ue c.valry 10 deleat lhe In
vldl ng Germln Pa nze , Co,ps?" he Quea·
Honed,

ELEMENT 1
MULTIPLE CHOICE

"Museums can teach Iheir vlsUore all
eorls 01 lhings, " was my response.s we
moved over to the display 01ha nd-c rllnked
p,lnting presses.

Cu, lopic this month is ham slang-you
know - Itle buuwords and jargon we use
10 seare newcomefS . ""ay from ou' hobby.
Ne d to CWo It's ou, beslline 01 defen...

John Edwards KI2U
PO Box 73
Middle Village NY 11379

HAM SLANG
Whit do you Ihlnk M,. FUN ! dolls whe n

he (lOlls tooki"O lo r e .CUement1 We ll, one
01 the thlngl he's like ly 10 do is g rltl his
tI'othe'. clIICh II'Ie Easle,n .Ir shutll". Ind
spend I day museum hopp ing In ou' na·
tion·1 capilai.

While my f.vorUe spot II lhe Na l lon. 1
AI• • nd Spece Museum (""llh lIS OSCAR 1
e.tlibit), I clo.. eecond il the ,ee'IIIllon
01 1M 1878 Cenlennlal E~POIilion .1 IhfI
SCience .nd Technology MU$tlum. Laal
Satu,day,.1 my brottler Ind I we ' " brOWs·
ing th,oug/'I lhe Imp<nsr.e dlsplly 01
l.dlllS· bullies. "111m engl.-, .nd pa.
lel'll medicines, we Ilumbled upon • sec
tion et t .... museum .... hid _ noticed
belore-.n ••hiblt devoled 10 Samuel
Mar.. (ol Morae oode lime). Among tl>l
0CljeC:1I on diapt.y _e Mar..', not.
bool<s. hll medlls• • nd. ¥8rY wide IlIlfIC
lion oIleIeg,.ph keys. reI.ys. • nd ,e1.led
equipment. -

~Iiey'~ shouted my btoIher (WB2LWJ).
"You know MYntIIhlng?~

"WhI1T' I replied.
KE-vthlng elM in Itlil ....-.m Is

11••ighl Cf.II 01. tlillory boolo.. Bullhil fl ·

hitwl Iooh like il came out 01 I modeln
I\am llhIck.~

~Jlm, you',. very llluI..~ I notllCl. ~You

-. many llama 'ega,d ·SI. le-o!·l....rt·
technololn' II equipment 1"'1 e. illed .1
lhe YMl 01 thei. blrt"- Molt Ihint< IIIaI
chIngI is aomelhing 10 be 1111,1(\. '11 il
""""'ed in lhe pu' ll 'l good anough lor to
day,' il ItIII o:or"...lion.Il vrrilldom.K

.... lllat why lhe AAflL Intlol'lds 10 ule
CW tMIll In lhe_t 01 nuclear di"SIer?~
.Il<ecl J Im.
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Small 'U99"ll lIQ»1~'
..eall'lefptool
~..,; C<"flI... "'_lor
HandleS lu1 lC'gal 00
" Ild more
W~n SO 239 CO'll"eClor

Rugged. liglltwelglll . ,nJItC·
lion molded 01 top Quality
malerlal. w,lh high dielec·
lric Qualilies and esceuent
weathe'abil ily. Elld ,"sula·
lors a,e cons t' ucled in a
spiral uneO(j, ng fashlOl'l 10

perm'l ""O(j'no 01 lOad'no
coils or par"a ' wiO(j ino ler
tuned traos.
Md' [>(' uS<'<! lor

• Gu', ..~(' 51'aon "'5U'<llors
• Ena or c<'f\I'" .,,,,,liIlors lor
anh""'i1~

54.95 •Cor1 Sl'OClo()1l ()I anl......a 10.111
"'<J COlIS or ........ (l.na Haps

DIPOLES

~ $6.95
HI·Q ANTENNA

END INSULATORS

only $13.95

HI·Q ANTENNA
CENTER INSULATOR

~~

-~.-...

AU prjCes are posIpao(! USA 018
AY3IIatlle ill your lavo'll" deale< or order dorecf !rom

HI-QBALUN

All anlennaS e,e complllle w,th a HI.Q Balunor HI.Q
Antenna Cenler ,n.Ulator. No. 14 anlenna wore. cer·
am,c inSulators . 100nylonantenna .upperl rope (SO
models only 50) 'ated lor lull legal po...er , Antennas
may be u$ed as an in. erted V and mayalSO be u$ed
by MA RS or SWLs,

• for doooIe'S yag>$ ",vened
vt'(>S ,0; GD<JtIIC'S

• RepIac.,s, ceeeee lI1!oullllor ()f
o p ... s power '" anle<l'la :r
o e ,oadba_ d 3 40 MHl

• Small 1oQ~1_'9~1 aflll ffi -Q
..ealt>etptool e. '..,

. 1 I Impedance ' aM
• f or lUII IC'IJ il l pO"'" aO(! mO'e
• ~1elps e llm,",,'e TV'
• W'TI! SO 239 connecl",

......1 - a. ailaOle wil ll anlllflfla O«!ers
Nylorl guy rope 45Ol1 1" 1 100 leel "'49
Ceramic (Dogbone Typel antllflflll insu'ators 11,50 pI'
50-239 CWo' wnnectors 56

Van 0 ...1.1' lnqu ln . ' I n \l'I ll'd

Gorden
Engineering

........·0
....oct: . ,... C"'T(~- , ........ . . ..0 ... "' ,0 aAl."" ..........TOfO-0'" 80.15 "0 S31.95 $21.95

0., 040.15 ee "" 24.95
020 20 aa 21.95 23.95
0-15 " 22 "" 22.115
0·10 W re "" 21.95

....." ...-
soec .m so "" 31 .95
soac .. " "" ""
~--

"""''' 80."0.20.10.15 "0 "''' JO"...,.." «1.20.10.15 ee 31.95 """""'" 80.040.15 " 0 JO." ,...
",..., «1.20.15 es "" "...--, ... .__.._ .. ..,-
sa> ec.rs $11 ,95 pr
s.ea .. $10.95 pt

BOX 21305 S , SOUTH EUCL.ID, OHIO «1 21

SPECIAL
OFFER!

$99.
shippi ng & handlin g

charges included

QMllluj : Single open collector output. 200mA.
lnput~n.iLB..ln9~ 20m v to 6V (llat input).
CodepllOiJ,y : 3 10 a dig it addrll5$ plu$ seeect
any 01 tile 16 tocen-toee d lglU n eestree.
B..UlUY. V.ot1J.JlIl.: 13.aVOC Nom. (9 to 16VOC)
&> J OmA nomInal on $tandby.
f.\Ja:mb~ P im: 3'4~ H x 2-1'8~ W )( J'3'4~ L
W,thTne o w re: 1 H x 2-1 /2 W x 4·5/8 L

2020 "'.,......., A.e".,. ' H__"d. <:."t",,,,. g..aH~
.1~·78J5611

(Ca lifo rni a Residents add 6% Sales Tax)

To order, send check or money order t o:
DEPARTMENT " K"

.& mSPEEDCALL.
WCORPORATION 'Kit with Enclosure,

Reset Push But ton
and Buzzer ... 51 14.

SpeedcaJrs new DTMF
commercial-grade kit lets you take control I

Now it's possible for lndlvld uets and repeater groups to have a personal (o r emer
gency ) com m erc ia l-qu ali ty DTMF system, at very low cost. Speedcall's new 312K
decoder kit easily assembles into a compact , h;gh-perform.ance un it. Futures
include a virtu ally unfalsable " Wro ng Digit Lockout" circuit which permits only
correct signa ls to be accepted as valid. And the 312K decodes all s ix teen digits,
permitting expanded flexibility and special control applicat ions.

Ccm rnerclal versions of the 312K are used to perform selective calling of mobi le fleet
operations, on-off co n tro l of remote facili ties (such as power, valves, pumps, etc. ],
and to receive the sta tus of single fu nctions (re pea te r si te failu re or intrusion, equip
ment vand alism, power failure , va lve or compressor fu nc tion change, etc.] Speedcall
Corpora t ion manufactures a comp le te line of DTMF signaling and con tro l sys tems.
For more information write or call Speedcatl at 415/783-5611.

SEMICONDUCTORS : P.C. BOARDS FOR MOTOROLA BUll ET INS
HRF-208 12. 00 MHW-2 52 50. 00 EB-lSA 12 . 00 AN-762 14. 00
HRF-24 0 15.50 HKW- 710-1 61. 00 EB-27A - 14. 00 ~~-791 - 10.00
HRF- 24 7 34 .80 HPSH-81 . 50 E8-63 _ 14. 00 EB-67 - 14 .00
HRF-309 27.60 HV2205 . 58 KEMET CHIP CAPACITORS:56 pt . 82 pf .
HRF-422 41 .4~ 78L08CP . 50 100 pf. 390 pf, 4 70 pf;-.50 ea
HRF-4 54 20 .00 2N440l .7 5 680 pf , 1000 pf ;- .55 e e
MRF-901 1. 75 2N5190 l.50 5600 pt. 6800 pf •. 1 Il f ; - 1. 00 ea
SBL- l Doubl e- Ba l ance Mixer 6.50 .33 Il f ; - 1. 90 ea . 6B Ilf; -3 .90 ea
CAMBION RF CHOKES: .1 5 ub , .22 llh • • 33 ub , 4.7 uh , 10 i' h - 1.20 ea
BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS:AN-762, EB-27A. EB-63
UNDERWOOD/SEMCO METAL-CLAD MI CA CAPACITORS:5pf,10pf .15pf.25pf.30pf ,
40pf ,56pf.60pf .68pf ,80 pf .91 pf .100pf .200 pf.250p f,390pf.470pf ,lOOOp f

We also ca r ry a l ine of VHF . UHF amplif ie rs and ATV equipment.
Call o r wr it e fo r our free catalog .

Communication Concepts Inc. :E
2648 North Aragon Ave-Dayton. Ohio 45420-(513) 29&-1411 ... 14
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Tne Kenwood TR·fl400,

REVIEW
READER COMMENTS:

GORDON WEST TAPES
I read with pIN.U" Ill. comments 01

Av«y L Jenkin. WB8JlG. 13 Stefl tpage
120, 73. July, 19631. 'fQIl,d,"1l the code
Cluett" 01 Gordon ,Gordol W.... t

W"""'~
Gordon W..U cassell" "' truly.

great advarw;e. In -.:!dillon to bei"1l In It.

'lOcompati~with mono. the CilsMlles
I.e PIOlenionlllly _<Jed 011 c.9O 1'Ii0"
quality cassell... w..n cauetl"-u~

h~. ,,,. ARRL codeiW.eIQ calselln
... ~.ted by campul...ncl sound .~

utly n ''''' FCC .n.... IIOUIICI. FOf some
tNSOfl, the "RRt. genet.'" 00(i0I It 16
wpm ....il ....~;ng 10 slow i\ down. and I'

13 w pm the.ound l;1()M ncM _nO limo'"
to the FCC 'es" . I uHd the "RRl ca.
set,.. to gel my~ up (Ilho!1Qhlllo 13
wpm end pl'ompIly lIunked 1M FCC
13-wpm code IKlm Iwice. Then I d,!lCOO

e<ed the West ea»el'elI. and ,n Ml rch.
19l13. I paned U.. FCC 2lHwpm code and
.....itten •••m. on 1M firs' .!templ (l1"lOW

have en Extr.-<Iu. licenae~

Alao, there ,re ,.callent West ell'

seltes ,vlil.b1e fOl the tl'leOry part of t !'le
Ncwice. TeeM ocle n . Ad'o.nctod. erod Extr.
w, llI8II fCC e•.",.•. TheM ,re not ~
signed to .Ieod etone but. In my opinion.
••• aocellen1 lfall\lng aids. The Wnt cee
H iles cer1linly WOIked 10< me .nd I am
exlfemety gf.leful to Go<don wesl.

It .t\oI.Ild be pojnled oul that my only
co-teet ....lIh Go<don We.1 Is as. cu.lom
flf (a.ery ""ell·sat isf ied CU.tomef).

These cn""lIe••fe very ustlful 10 Us·
ten 10 In an .ulomoblle u.lng the caseene
st""lKl 'ylItem, Whil e learning Ihe code,
the tr. inee ean merely IIsten-""ithout
""ril ing lhe COpy- to recognize l he lellefs
in. tantly. Of course, one must i1 iso learn
to wr ite copy ....hll e listening to Pfepare Ior
t he FCC ecce eseme,

The FCC code eum. are not fandom
ch...clers 001 are pi.in copy, If one Is In·
terest ed In pass ing Ihe FCC code exams,
work ing on pl.in copy Is the prccer study
mell\Od to u.e.

Gordon We. t ••ys on the caeeeuee.
"There "" ill be no surpri.es." I attestto the
filct thet tni,;s Cflfl.lnly the cue, Anyone
preparing 10< an FCC eum. _ tnose
gi""" by volunteer ..ami"""" .hould cce-

t. cl Go<don West W86NOA 10< tile appro
prl.te ca.seU8S.

Earl W. Long KA:MOE
Joplin NO

READER COMMENTS:
THE AUTEK QF-1A

COnceming YOUf recent fevioew 01 lhe
Aute!< OF'lA audio liller, I am _itino you
";Ih my own r""';ew.

As a lleavy 195 percenl) CW operator,
lhe OF·1A is lor me a v.luable tool ;n
brinoino a sig....1up out o f tile noise. Foo
me, lhe besl .esullS are ot>ta",ed by usino
tile AWl Nolch COf'llfol 10 take out ORN
and II'Ien peaking theCW nole "" il n na.\'O'tIr
aeleC\ivily to keep down ORM. Ext r. ec
nus: With lhe lilt",,', .udlo amplifier, the
CW sidelone of my HW·l 01 comee
Ilvaugh ......, loud. A quartet·lum 01 .......
NoIch brings sidetone I-'s down nicely

I he.., nol I\;>d a ch.lnce 10 use the filler
on SSB .ery much. 1I seems 10 do. nice
job in makino '"Ifash audio~ l a,rty Intelligi.
b1e. The peakino 01 mid-fange audio
_ to be lhe best bet,

Aul e!< 's sugQe$lions 01 . ppropri.te

tuecuone lor d illefent II"ol)(IesIcondltions
• •e 01greal help In dlscoveflng now 101m·
prove audiO. Thei' condensed lIat 01 the
above (gl""" In the Inst fuc:tlon.j l copied
onto .~ Inde. cafds and taped to the
lop of the uni t 10<quick refereflCfl.

l saw IheOF·lA 10< the flfSt time aoo..l 3
years ago as .n SWL Aller a \)efl'IOnStra·
lion, I told mylleU I hed to ha.., one, WI'Iefl
mine came In Juty. 1983, I I f ied II aul flrsl
on .n SWL communiullions rflCflivef.
SWL f. ns st\ol.lld note: The OF·1A is a .ery
v.luablelool lor cleaning up faded, c/'IQp

j)y, 00- Inlerf...'O-wilh .ignals. SWLs
t/'IOUlcI seriously consider the unit lor
maki"O lneir hotlby more eniOYable.

The Aule!< OF·1A beats any 01.,.,. unil
lU l ar .. I can determinejln j unction. per
I_nee. and price. Il would make a nice
addiliOn 10 .ny harT\lSW\. slalion ...nere
c;""ning UP • I)-e\ .aee;ved signal ;s • con
uom. (I tllSlioWe lhal COWIB jusl .bout _
e<yOne.lt.m plMMd w,tn my un,t

eN.... w, eott.....n KAllOQF
Dayton OH

KENWOOD TR.s-400
Tho$e new. smallef, more-I"",I-ethc_t

c;ars feally put 1118 Ilfe"Uf. on amaleuf
m.nutaclu..... to< ne...., ..,...11«. more
apac;,,-eltlc,enl mobil" .igs, (I cuee
WOtIoer -.nat car de.lers lllink _n Ihe
I'<st ln,ng I doin their .no",room is su.-.ey
under lhe d.snlo< .pace av.il.btilly and
".se 01 "" ''' ''9 in tnal new prospec;llv"

cal. ) Well. If YOU're Into 4..a·MHz FM, til •
fo lks al Kenw ood hu e su re m.de Il fs e. ' ·
ier. The TR-s400 i.downrignt llny. Measuf·
jng just 2" high by 5--3/."' wide Dy 8"' deep.
tM fadlo ....Ill eas ily lit inlO even Ih e .m.ll·
sst caf,

Bul don' I lelthesm.n.ize fool you . Th"
8400 15 a miC foprocesso,·conlfoliad
1()·Wan rig wit n merJlO<.... .cann,ng, and
all those nic;eti.' that "'.te-ol·ll'>e·a"
c;ompuler tecnnology provide..

FNtu...

Two vlo's (kn,gnale<l "A" and "8" "'ee>
,1'1 25-kHzlnc.emenlS. wnlen la compaU!)I"
", lIh lhe US.rnl CaMll.n band Illans, Five

memo..,. ch.nnelS c;a.n be sto<ed .nd 'e
calle<l w,ln ell.,.,.. Ii~sitoon.."Ichor
...Ilh I f>e sc.nning lunc:Ilon_Memory S c;an
De used fOf oper.uon 01 r898.ters "" Ih
Oiller Inan 5-1,1 ttl Ifeq....",Cy spl,lS. On Ih'a
Channel, " 18 If.n...." .nd .-i". c;I>....
nels a'e memoriled separalely. ChannelS
1'" as wel l as the vfo's .fe preset 10 prO"
y;,je a plus Of minus 5-M HI .pht. In a<!fl'.

lion, simplex operal'on can be seleCled
Two Iypes 01 sc.nn,ng .ra provided,

memory sc.nn,ng and band SC.nn"'g. In
l he memory.S(;Sfl mode. e.en 0 ' Ina I ,ya
Channels '$ scanned a ' • rate 011 ch.......
pel" se<:on<l. Band scanning is.1 • muc:n
lasler .ate, de!ICfltled ,n 11>8 m.n.... 1as 120

ms per cnannel (aoo.. l a l ent n 01 •
se<:ornl). This may seem 1.51. OUt w_
you efe con.idefing Ih.t tne ent"e
l ()..MHz·", ide band is being sc;.nne<l, Ihis
fa te is fine, Sc.nning tna an tlre band
takes only 50 $eco""s. If the S<luetc;n IS
opened Dy a sign.l. then scann,ng stops
unill tf>esignal d,aappeafs. then .cann,ng
resumeS from Inat l.equenI:Y, II you Wl nl
10 listen ' urlhef 10 tnlt c;onvers.lion, you
muSI di511ble tM scan funclion WUh Ihe
" onl ·panel SWitch o-r Dy momenlaflly 0)&.

pfessing Ihe puSh·fO-la lk !)utton on the
mike.

A ton", switch Is p'ovided on the honl
pan"'l 10 enab ie 0' disable e il her a .ub
audib le tone Or tone bursl 10' repeetees
t hat use Ihls teature. It should be noted
that Kenwood ooes nol oHer Ihe act ual
lone module Ihat is requi red, bul lhe rad'o
is com palible w" h Slandard products
available from a number 01 sources; I/'le
manual even describes Ihe ",slali8110n
procooure. Slmlla,l y, tne TR-8400 Inciudes
an input lor a sepa,ale autopalch touch·
lone™ pad

The rf power outpUll. 10 Wai lS ", Uh a
lo wer po wer leoei 01 I Wan.

OM ctme beSI f. atu res 01lne 8400 tor
me was 1M micfopnone wllh uplilo....n IU'"
ing buncos. Each pUSh of tne Dullon . el-

Top .."'...
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The ST-I«IuP. ST-22OIuP. a nd ST~<f()IuP radioa.

ST·144 and ST·4.0 each had o ne Init iall y.
See Ihe comme nts on semec se rvice at
the end ol lhe art icle,

Transmi tt e r-power ou tput and currenl
consump tion are a lso show n In Tabie l.
The medlu.... a nd 10..... PO...... I. ....ls a re ful
ly adjusl able; I set mine fo< appro . lma le
6-d8 s te ps near tfle band cenlers, 146,
223.5. a nd « 5 MHz, giving one-fourth . " d
Of'I<'I-si" """l h of full power. • s Ta ble I
demonstrates , outpul .1 the mfl(\ium·
power selling tel'lds to Increase some
..lIat ....ilh hequen<:y.

All th re-e radios are powered by a ba t
tery 018 AA nlc~el.(:admium celiS ra ted at
500 m Ah. A three-pin socket ....,,"" to 1M
ballery miUeS ..lIh a plug ins ide the radiO.
• hheen-hour wa ll eha'll.... Is supploe<l
....' th the radiO and plugs inlo ilS und..·
side; • s .....n PCboerd e xl....nat c llarge
eclapler IS an ava ilable accessory wtoi<:11
acceplS the charger p lug and lhe ballery
socket, . llowing a second banery 10 be
charged OU lside the radio. llound allOtl\ef
us.e lor the charge adapt...., deSCribed
le t... A!t-hou, ,apid chargerlpow.... supply
is a lSO ava ilable.

The 'adios a ll have the 2. ·hOur c lock
tealu'e IIIaI gave me such a ready 'elorl
on the repeater and an lCO Irequancydis
play ....' Ih a nigh t _ ....ing ligh l. The l. tt..
conlalns Quite a ....ealth o f mlormallOf'l.
Firs t. a ll "i. d igils o f the rece 'v. or I.....
mit frequency in use appear on Ih. screen
ins lead o f lhe more Iypic.l 4 digits. (Fre
Quency enlryon the ~eyboef1l is lhe usua l
. 4 ig lt process. e .g .. 6125 fo< 146.125 0<
«6.125 MHz, except that Irailing leros
needn·t be en tered. so.gets you 14• .000.

. 224.000, o r «-4.000 MHz. de pending on Ihe
rad'O}. The d is play a lSO shOws : channel
number (if you a re on a memory cha""el l
scan mode. and tra" smll onset as +, - .
or 1 (fo' "I lansmi t on the frequency In
me mory 1"), In memory mode, Ihe ollsel
p ro g ,ammed fo r each Channel 1$ d iS·
pla yed on t he sc reen; In no<mal mod e. t he
sc'een di s plays Ihe o!!se l fo r whic h the
fro nt·panel s witCheS are set. There's.
g,eal dea l o f inform a tion In a s mall s pace ,

The ST·144 rece ives lrom 142,000 to
149,995 MH Z and transmi ts in a ll bUI the
highest Megahe rtz. The ST·220 transmin
a nd receive s from 220.ooot0224.995 MHz.
and Ihe ST·440 transmit s an d recei ves
from 440,000 10 449975 MHZ.

Neg at i. e comments? Only Ihat the
clock tea lure disables the memory mode
That ls . if you a le on a channe l ln memory,
and you s witc h 10 the lime dis play, ..hen
you re tum to ' he freque ncy display. yo u
will be o n the same receive frequency. bu t
your transmll frequency will auddenly
ha.e become dependent on wllent you ,
Iro n t-pane l (jllse t s wl lClles are set
Wor""" every so o rten the s witch Inlo lime
d,splay puts you back on tile Irequency in
the lirs t memory las though you had
turned the radio o U a nd on again). This Is
' are , but il's mildly anllOying when ' I hap.....

Senrice on Santec 'ad los .ls e .cell.nl.
My ST·1« and ST....a each had . single
modera tely s trong 'eceive bi.die. E...
comm ' e"petcide<l 10 my le lephone celtS
and asked me to send the radios beCk lor
repei', In each case, I reeeived . poslcard
conli,ming receipl e lmost . 1 once. and I
had the radiO bac~ in _ days, ....ith e
....ort< Sheel showIng ..hat had~ Oone
to il. TM Encomm ... rranly C(WfIC'S every.
Ihing lor !Ill days .nd covers a ll semlCon
dUClors le.clud,ng the outpul tr ' ''SlStO<)
lor two years: lhe repl.cemeol semicon
dUClor Is lree. and lhere is . ......mum
labor charge of one hour at currenl shop
<ates.

I could go on to describe the Inst.l1.
tion 01 • memory bacI<-trp ballery.• sut>
minlalure ' elay 1o disable the Santee's i...

I

tIlat whe" you s e lect . memo,y cnaonet
you are stili ready 10 go on channel .. ith·
oul checking s..ttcn seliings,

In Ihe squelched recelve condillon, If no
s ig na l h8$ been received lo r about 90 eec
onds. th. radios go Inloan Idl. mode . CU,·
renl dr.in decre.ses to .bout 3 mAoEvery
1.5 seconds , the radiOS s. mple the ,.
celve frequen.cy for ' bout 250 ms . • bsenl
a Sig n. " Ihe Idl e mode conl ,nues. Pres s
Ing Ihe PTT bar or 'eceiving • s lgn. 1du'·
Ing 1M! sampling pel lod "slores tne ,.
c,,;ve, 10 norm.1. Over time, Ihls lea lu' e
'esu lts in an .....age 'eceive dr.in lin lhe
Idle model 018-10 m., ..hi<:h is compara·
ble 10 many ....",.synthes lzed 'adios .

The receivers . Iso f..lure an s-ec....
detector, wflich senses discllmilllllor out·
pul voIl.ge. When scenning , Ihis leeture
ceu""'s sc.nn,ng 10 atOP .._ 1M
d 'scnm,nator vOilage goes to zero, hlCh
"""nS 'ighl on Channel i" aleed o f 5 kHz
h 'llh 0< 10.. . The ITlOf8 u....t ~uelCh de
leclor s tops sc."nong as soon as enough
sign.1 ia 'eceived 10 open the squetch .
..tllch mey or may not hllPl)&n . ..c lty at
lhe des"fI(\ Irequency. AlSO. 1M s..:u....
deteclor ..... kes u possible to ec ,tn
the ,adlO un~uelc hed . a uselul lea ture
10<delecUng weak signals .

On t he ST·1« .nd the ST.22O. the_...
ning in t..... 1 can be set anywhere be-
tween 5 end 100 kHz. in 50kHz incremen ts.
On lhe ST...a. Ihe choice o f inl..... ls is
25. 50. 75, or 100 kHz. All 0 11.... tour ec....
ning modes : Sc.", in which 1M radio
sto ps lo r • shor1 in terva l on e.ch rece,ved
sig".1 and then .utom.liC8 l1y ,estart s :
Sa. rel>, in .... hi<:h sc.n must be ,es larted
me"uelly . It.. s topp ing on • busy c lla...
nel: Open, in ....hi<:h scen SlOpe on the l"sl
vacan t cha nnel .nd requires manual re
startmg; and M, nu . I, In ....h leh sce n
moves one i" te rv. 1 up o r dow" at lhft
p,ess ol a keyboard buttonct ruoe contm
uously If the button Is held fo' abcct 1,5
seconds. • lIlhls applies whel he' the sca"
is of an entire band, a designated pollion
01 a band. or the ten memory channels,
Scanning Ihe ten memories in lhe Scan
mode activa tes . p ,lority le a tu re : cha nnel
1 Is scanned fl'al aller each stop lor a re
ceived signal on an y other cha nnel.

The recel .e,a are q u ite aensitl ve. a s Ihe
receiver specifica l ions In Tab le 1 demon·
st,ate, 12·d 8 S INAD occurs belween 0.23
and 0.31 uV inpul. depend ing on Ihe fadio.
The recei.e , sensl tlvily measuremenlS
we ' e made on a Moto ro l. A2001 co mm u·
"icalions sys lem an.lyze" co urtesy 01
EaSlern Communicalio"s Ltd " 01l o ng Is·
land City. Ne .... Yo rk. None 01 Ihe 'adios
exhlbi ls any 'eceiv. bl'dies. a llhough the

D O D O
000 0
0 0 0 0
0000

A lIhor1 ti.... 390. wtoile discussing the
no--code license proposa l on a local re
pealer• • use< ....ilh view" d ,tterenl " ..n
moM accused me 01 1101 everl know ing
wflal l ,me ,t .....s . He had fa iled to reckon
..,th the f.Cllhat I ..as usillg a seotee ST.
• .cwuP. 8y mer.ty th ro....ing a Iront-pane l
s ilCh on the 'adlo. I ..a s able 10 t>oId my
o n in lhe conVf!r~l lOfl. a s the Santee ,...
Sla"lly d ,s pl.yed Ihe conect t,me.

In add ,1 1Oll 10 lhei' timekeeping abi l ~

I,es , 1M Sanlec ST.,ouP hand ie-talkies are
IIgh l....e 'ghl. ,e l.live ly compaci radio s
..ilh . numbel 01Innovat ,ve leatures . The
1«· 'nd «O-MHZ verS'OnS have been i"
prOl:!uction fo< some lime. Tile import.....
Encomm. In.c.• inlfoduced the ST·22O!uP,
the ....orld· s l i, s t sca n n ing 220·MHz
h.nd,e-tal kie . at the 1963 Dayton Hamve...
lio n .

SEweral particu larly good le a tures 01
these radioS In volve the" rece ive sec·
t,ons . The radIos ....a~e up on wnatev", reo
ce ive lreq ue ncy is Slo",d in Ihe l"sl mem
o ry. Each radio ",members ten receive
Channe ls, complere wilh t,ansmil olfsels.
Santec s ays tile tenth memory. wh ic h also
serves as Ihe upper scan limit when scan
nlng. band, wo n' t re tain a transmil onset
alter the radio Is s witc hed oll. but In fa c t il
will 'ela in simple. 0 ' negat ive sp ilt (Ira ns·
mil 600 kHz below the 'ece ive " eq uency),
while the firs t ni ne will 'eta ln simple.,
posi llve, and negative splits a nd non ·
sl andard o llsets. No n-s tandard splils a re
handled by Ihe ability to prog ram memory
chs nne l" 2-9 to reeeive on a d es ig na ted
lreq uency and t ransmi t On the I,equency
Slored In the lirst memory. In memory
mOcle. the s lo red o ll se l overrides Ihe
f,on t·panel o nsel s .. ltches, so you kno....

THE SUPER SANTECS

nu merous p lclo rlal d iagrams . All func·
Ilona . nd I" tures are fully desc ribed . A
bloc k d i. gl.m . nd schematic are Includ·
ee. bu t there Is little Inlormation regard·
Ing the clrcul lry. A sepa ra te eevree ma '"
Ual is . vallable ....h lch contai ns this Inlor.
m. llon.

Su mmary

The TR~ is bolh enjoyable a nd reli ·
.bie . The fealures are we ll thoughl octto
prO'<'lde plenly 01 uillity wil hOul a lot of
compl..ity . Th is la . n lmpor1. n t conslde,·
at lon ....hen selec ting .ny mobi le radio .

Fo< _ in form.llon. centact TriQ-1(.n·

..006 Communicuions. lHI West We"
lIu l SI,.." Complon CA 90220_

D. ... Ueckey K1KA
.mhoeral NH

Conlrols , Displays. Con...cllon&

Despite lh. smsll erN a..ilable on the
fronl pan.I, Ih. conlrolS are w. ll la ld out
snd sre N Sy to use. • s sho..n In the pho
to . Ih. memory..:hannel·select lon s ....ltch
s ppe<lre In the upper lett co rner .... ith Ih.
memory-prOQr.mm lng .nd memory"ecall
bu ttons 10 the Im,,*,isl. right. The m_
ory·...,,:..11 button . .... ilch.. bet the
vlo·S.nd the memorychsnnels. BeIO art
lhe "OIu.....nd ~uelCh con trolt. TM'
main tuning ~nob domln.ln lhe fronl
p.nel and c li<:~S oil Ch.nMlS In z..~H z

sleps. Each revolu tion mo'ffl$ you 1.25
MHZ up Of down so you c.n mQ\'t Qu,te
r.pi<:lly belween band edge. , W...... you
reaen fM edge, tM m iC:fOPfOC_ auto
ma l,cally Sllrts you " 1M o tl\ef end o f tM
blnd. W,th a lill ie forethOughl. you Qui<:~·

Iy s t.rt to Ihln~ of fhe band 8S • c l'cle . • ny
Irequency can be r..chad by tuning UPor
down once you ~no.... the s hor1." route.

To lhe flghl 01tM main luning ~nob ".

CluSl.. o t Si . bu llon.in 1"0 rows . The loP
ro.. controls _nning. Th. SCA N and
HOLD bullons st.rt .nd a top the scan
tun.cllOn, and 1M M,S . (Memory S<:.nl_
IeCts ei fl\ef vlo scanning or memory sca ...
ning . s described ...rlier. On the bottom
row is Ihe vlo-selecl button (..... or " 8").
• n LED lighfs 10 indlcal' ..hen vto " 8"
hn been selec led. A hlghllo .. PO....
sw,tch and II.. tone &etiv. llon s .. ilCh .r.
• rse In.cluded. • bo'<. the mlcrQJ>hQn. cce
nection Is • Ih'ee-POs !Uon rollry swnen
10< seiectlng lhe trs ns mlf hequ.ncy shlt t,
pluS 0< minus, or slmpl• • opers tlon. A
live-d lg lt red LED num..tc re.dout Indl ·
cates lreQue" cy down to the who le ~ l lo

hertz (... mpre: ••9.275 Is shown ..
9,275),

An LEO light b.' s hows bOl h rf POwe'
o u t put and re i. live rec.lud Slgn.1
s tre ngth. Individual LEOs Indlc. le b uay
c hanne ls. I 'ans ll mode. end re peale r op·
-eralion s .

Rear-panel connecl lons are provld.d
lo r an e"ernll l s peak.., a ton . ·pad Inpu t,
dc powe" and en antenns .

On·IM-. I'Opers llon

I'm sure Ihat In th. d. s lg n 01 sny "dio
Ih..a are ctIrtsin Irede.a rts to be conald·
!fed. eepeclelly when so muCh Is pecked
Inlo such S smell space. Ho..ever , Il lh..e
....e trad...., rts flere , t/ley did nol . Ifee l
the perfo rm.nce 01Ihe r.dlo. Even 1M ...
:eive r·.ud,o OU lpul .. . s In . b ul'ld . nce
Jnd the spe.~er could be dri\reft lOudly
Jnd SI,1l produce . crisp aou nd , Tra nsmil·
:ed·. ud lO reports ....... eiso • • ce".nt. end
10 o perelion. 1probl.ms o f any sort .....

n pefienced .. ,Ih the radio. 8y I. r m y fa ·
IQrite leat ure .... Ihe microphone .. ith ilS
JI) . nd down If&Quency bu llons. TaI ~

JOouI being . ddi<: ted 10 video g.....s! AI·
'e. • 1_ hOu<s .. Ith readouts Ileshing and
»eper beeping. I could lal'ld on. channel
II .. III pr&etlcalty ....llh my eyes c lOsed.

I did manege 10 come liP .. ' th a few
ONS for POSSible fut u....Ii.......nts. I
"" pelSo.UIIy • bl! pert"l 10 the u 01
ype N . nt&nn' conneclOf1l at the I, .
ll>enCies .nd 1M one pt'Ovide<l wn a 10

:aIled UHF type. The dig,tal ,eadout i. a
iii d ifficu ll to _ In d lreel sllnUght, .aa..
""'y otl\efa. The readou t does not ind' ·
:a le tfle t"nsm't Irl!Quenc:y. bu t only the
ec;eivecI Irl'Ql>enCY, ......, In l he Ir.nsmll-
h .....1

TM menu.1is very lIl'IderSland.ble ..llh

vs nced ths tuning one step. which w. S ln·
dice ted not only by Ihe d lSp"y chsngl ng,
bul a lso by s bullt·ln be.per Ho ld ing
down lhe a p propriate button doubl.s th t
scan " I. a nod Is Ind ica ted by • continuous
lone,
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In the idle mode. bot h rll(lios drll" IIPprox lmately 3 mA:~ 1.5 seeeec s CUffent n,,:;renes to l he aquel<:t>e<I vi-lue lor about
250 ms liS lhe '1ld 10 hstens tlr'efly be'ore returni"ll IO the idle Slate. The idle c urrent' abo... Irel....1I0ed 0_ tIme. blM'll on a 516
10.. . 116 h'Oh duty cycle.

" " ".. se "n ec n
"3 ecc " 3
513 u... 570 u... 455 uA
238 u... '''M 175 uA

its small si ze. It measu'es a ecent e x 2 '1z
x 5'1. incfleS-apptopriate lor a limned

space shack such as mine, The use IS
beige ....ith ..ood-grain sides, and the te<'
minals project less Ihan an inch trom the

rear panel. Although I used It at my a T"' , I
can easily see the MFJ·9OO on lhe movt!I. It
you intend to stow your , Ig In a backpac!<
l or i- little backcounlry hilltopplng, I
would think the 900 would be your .u......a .
cflolce.

n also comes ,.;th MFJ's unusual

12-fTlOf1th ..arranly. The 12 monlhl i' I'IOl

by itself ot interesl, bul M FJ does not VOId
the ..afTatlty for fi_~I·yourseIt..... II your

Eeono Tuner stops WOfI< ing ,nd you Watlt
10 dig In and ,epair i, you<sell, you may do
so with MFJ 's lljessing. And you u n tai<e
advantage ot the comp,lIny's techniUI
hotline if you find yoursell In too doaeO

The MFJ-900 selts lor $49.95. For more
in'ormation, conlact MFJ Ertle<~i_,

IrIC.. 92fA Louis,,;l~ RlHtd, Srll,btl. MS
39759. Reader SeMce number 46e.

A"'Y L J....I... W8&JLG
72 Stall

GHOST FIGHTERS·
CONSUMER GUIDE TO

SATELLITE TELEVISION
COntrary to pOpular benet. satelille te"

vlsior1 isn't IUSI anolner tl ash·in· lhe-pan
l ad . Ttue. tne e xci temenl ' hal accompa·
nied the early days at the induslry has d.·
mlnished. bul so have tna enl rance te
qultements, Prices are stdl declining. nol
only to . antennas and 'ecelvers, bu t alSO
to r informatIon. Ghost Fifllll" ' s ' Consum ·
e' Guide 10 Satellll" Telo"'l lon ,s . good
example o f t hIS trend towards economy. It
prov ides 76 pages o f Inlormation ' Ot

$8 .%. a tar cry trom l he $ 25 pr ice lag that
many ear ly TVRO books soortec.

The Ghost Flghlers m anual Is meant 10
bt ing you UP 10 SPef!d qu icl< l~ on IUSI what
satell ite te levis ion IS and how you as a
consumer can make a wise buying decl·
slon. For schematics Ofdetailed technical
data. choose another source (perhaps
bad Issues ot 731. smce this book
st fesses TVRO at its module rathe r man
component leve l, With lust a few eecep
lion s. ,efetences to specitre brands or
manufacturers are avoided Vel Ih e book
is surpri sing ly up 10 dale, mentIoning In·
novatIons tha t ate In keep ing wilh lis 1963
publication date

Most o f Ihe gu ide IS devoleCl to Ihe 'un.
damenlals at operation beh ind e. Ch link
in a satell ite receiving system. GIven the
author 's background In antenna deslgn. •t
Isn 't surp," s ing Ihat anlenna "Iecll(ln
receives heavy t 'ealmenl . Ottwl-r top,cs In·
clude the tutu re 0 ' satellite telev'Sl(ln (In·
cludlng dltecl broadcastlngl and tlle ..nyl

af\ll ..hetetores behInd tn-ee-tccr Oll h'"
Rouf\ll I"9 oul the bool< Is an append.. Ihal
Includes a Ilstmg 0' the 4·GH2 teleVISIOn
eetenuee as of early 1963 'nd a <:omore
hensi-.e glosury

Tnis consumer guide cam es a hOfl'Ieo
bre w appearance, yel 'e81u' es sound.
conseevative advICe. 11 doesn't tell you
..nat to buy as much as it tells you ..hal

not to buy. For .. bull me fTIOId nc:MOe '-"
er, It ..ill probably be old hat. Bul II you a"
start ing out. t ile advICe thaI th'S booI< at.
'ers could mai<e the dltlerence bet_

biryltlo a maro ,naf syslem and a Qualrty
o~

For more in lormatlOfl. contact the au
lhor. James Ande, son . Rou te 2. 80.
1,36.B, Srevensvllle /tA T 59870 Reader Ser·
vice number 487.

Timothy Can'" NaRK
OXlord OH

W mA
2.45 650
1.10 540
022 aeo

025

10 mAo

0.31

029 uY

ST-4<lO/UP

441.0 MHz 449.0 MHz

W mA
2.50 650
0.65 460
0,30 350

techniQue hn two ."....nlages 0Wlf t ile
uM 01 a rolli"ll eea. The t.ps allOW 'apid
access 10 the ccn'e e_uemn Il or ..hen
you go ' tom 10 melers 1080 metllfsj and it
I•• che.per metl\Od to provide a range 01
inductanclll , A roller coli 'orces you to rc
tate t ile tap Ihrough I lle enlire coil to get
f tom one end to the Oiller,

Tile coll.r\d Iwo varl.ble capacitors are
.rr.nged In the classic T-euecn m.tchlng
netwotk, The call taps ara evenlY spaced
unlll they reach me high end 01 tne coil ,

The luI t....o taps ate spread out, to gi'ffl
mOte even conlrol of short antennas.

Two Flavors

The 900 comea In two fl. vors: with a

coax cconectoe and wit hout. The latter is
most useful tor mcene or pOrtable opera·
tlons Of when you are sluci< in an apart
ment ....lth an un 'orgiving landlord and
yOUt an tenna doublel as bedsprings.
WI1IlOUI the PL·2511 coonectoe. you need
make only t..o reat-pennel connections 10
get lfle Econo Tuner operational. The an
lenna goes to one post end a good gtound
goe-a to the otller.

The good ground Is a necessity, ,egatd·
leas 01 the better rad,ation it oller'. It too
much rt Is . IIOW«! 10 tto.l lI'OUnd in the
tuner, the ' ignal may IIrc across .he
plates ot the Upacitors-whlch Is pre
eiMly ,.,..t happened In my shack the
Ii.., ' ime I hooked up the 900.

PrevlOul to thai , I had bee<I using, t ......

er ..ith. much gteater powet-handliog ea
palljllly C.lthough I ..aa NfW1iog tow pow.
er) and thi, lu,* passed otl tl'le loose rt
..Ithout ''t:log. 6u1 the Upt)ing of the
Econo Tuner ..as • -lidad Indlcal ion of
1M poor "lit, of my ground. The stu,dily·
built Econo Tu,* sulte<ed Ih.s indignity
...thoul damage and performed as adver·
liM'll l)l'Q I had ,earrllnged my ground.

I lound lhal the h....... I, adaplable to a

Vllnely 0 ' operating enwironments. It has
been used on three anlertnas, from a ran
dofn.ooo<lte to II cloMlly-cut multlblnd dl·

pole. lind I have Inevitably Deen able to
fInd lheS_ spOt on my I ..t mete<.

One ot the adv.ntages 01 this t uner is

0."

W mA
3,50 970
1.15 S50
0.\6 260

0 .23 uV

0."

ST·22OJuP

222.0 MHz 224.5 MHz

8 m...•

0.20 uY

W mA
3.50 960
0.75 460
0.. esc

0 .17 uV

on

On lune e. 1963 (FCC 83--249), the
Commission relellSfil a R. pOrt and
Order in the llbo"e captiOfl..d
prooHdinll· This document correcll
certain typographica1errors in the
Appendilt 10 tha t Report and Ordet
pub lished June 9. 1983. at 48 rR 2ll606.
Se<:tion 91.&5Ul)(4) is corrected to read:
1 tJ The maximum transmitter output
pow er w h ich 0CCW1I durifql oper8tion;w.

MFJ produced the Econo Tuner to 1111
OUI the low end of i ts line a. tuners, ..hlCh
raflQll up 10 2-l<W capallility ..itn bu llt·ln
S..r meter. Tf\e 900 ocesn't hal/9 a "",ter
and is reslricted 10 a maximumo' 2Ol)W, II
does. generally speaklnO, malch your an
tenna 10 yout transmitter, ....hich Is the
pOint a . these gadgets anyway.

The only controls on the 900 ate the

transmttter, antenna. and Induc tance
knotls. TUrl&up Is simple: Load YOU' t r. n$
mi llel into a dummy load, tune it up, then
s....itch to the tuner. With the recel'ffl ' on,
swi tch the coil knob until you lind the
pOint at ....hich signalS ate their loudest,
then start t tansmlttlng and play wl l h the

ether two controls unl il your s....r d rops 10
an acceptable level , at course, IransmU,

let and antenna cont rols are Intetactive,
..hich can make tuning up simila , to tlylng
a helicopter l or the tirst time, Ilut Ihat I' a
condition Inherent to antenna tuners.

The inductance control is a 12'pOsitlon
$wl lCh connected to taps on a coli, This

6 m...•

0."

0.17 uV

W mA W mA
4.10 ,ro '" ,ro,,, ,ro '" ".
0,45 "" 0.'" asc

ST·144JuP
144.0 MHz 147.5 MHz

For more Inlormatlon . contact En·
comm, Inc.. 2000 Avenue G, S",te BOO,
PIeno TX 75074 Reader SeNlce number
485,

In the era 01 media hype-....hen every
ne.... rig has more memories, knobs, and
LEOs_it Is retreshlng 10 lind a plain vann
I. product. The MFJ·900. dubbed the
" Econo Tuner," lits lhal dG'Scriptlon,

WHAT 00 YOU THINK?
Have you recently purchased a ne" product that has been 'evlewed in 73" II

you nave. wr lle and l e ll uS ..hal you th,n~ aboul It. 73 Will pubhSn your commenlS
SO you cen sn "re l hem " >In otl'ler h . ms. as pan a t ou' con tInuIng ellort to btlng
you Ihe De-5t ,n ne" product ,nlormlll,on and r~le..S . Send your Inou-gnl S to
Revle.. EdIto r. 73 Amatau' R.d,o ', Tacl"" c. I Joumlll. Petefboroug l'l NH~58

FCC

MFJ'S ECONO TUNER

RObinson Ma.... 1W21VS
Ne.. Yo,k N Y

Refetl"I"lI 10 the OoCi<et ..hiCh III",,·
ina ted Iogg ,ng requnements CPA Docket

No. 82-126l. me FedarM~~"'" me
loIboW'O coned oon lor 5e<:toon 971l'l(lllI4l
EmoNm

In Iha Malin of El,......._ of LoaUoa
110'1............. in tha AlDal....- Radio So-n-Ict:
PR Dacbt No. Uo-71ll.

~1_3D,1*.

lerni-I spea l<er ..hen l he e xtern al , peak.,..
m>i<e is uM'll . all(l tile conSl rucllOn O. a
sImple deVIce 10 malnta", peak batlety
Ii teoOf! a lllllree 01my radIOS land on ona
01 som&One else 's), I have In st alled a
PLTM eflCoder-de<:oder ..Ith , .. i lCh

selectable tones. The desc flpl >on a. Ihat
procedure takes 25 double·s paCed Iyped
pages and 10 phoIOll,aph$!

Cu" ...' eon....mpl ion:
idle Crll(110
aquelcl'>Ml; no
slgnlll rece.ve<J
tor III ~st

90 Me ·1

RIceI w~ • 111.4 V
Sen.iliwity C1 kH2
t_ 0 4kH2

dlrtilltoon)
SQuelch opeo.
Cminimum selling)
12-<18
SINAD

Tr.Mml"... power
oUlput III
10.4 V
H

",

..--I Squelch Open 1.....1

minImUm ¥OIume

.... wolume
lull ¥OIume

Rlld lo ott Clock on
clock 0 11
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(;[N[JlAI. •
LICENSE I
STUDY •
GUIDE I

by Dr . Ralph E. Taggart WBBDQT

B\" Timothv \1. Daniel S8RK. .

NOVICE LICENSE STUDY GUIDE

II.·re j, th.. m,,,t up-to-dar.. 1"IlJ\ '~' KUidt- a, ..i1ahl" , It i, ....'ml'ld .' with inf....m..lion ab....' ",,,.niAIi:
\ 1,,,,,,, C'OIit-. ha., t.... lllt....' FCC IIm at",,,, "" Zll l..t j, and ,.... cu rrt."tll FCC al'l'li<-atioll l"rm•. Thi-<
KUid.. i, II'" a ' Iu." tjon at\'<"''1' Illt·moril..atioo <:"<", b<.lt ral""r it ''IIlpha,'oi7.t'' tho- practical -ido' of £\"t -
tinl:" ham 1i<:':rN' "nd putlinlf a ,I"Ii' m Of\ tho.· a ir , It n-fk-ct,,, hal lhe FCC ."I...."t'i a ""-",'n- til kIlO'-'
wilhout pal!<' afhor I"'~ of dull II".,,,·. Tht- " " .. t ""lrll"fll inror m..l j" n . till auila!>l.. at la.1 y.·.. '.l'rit.....
SG7JSi (98 pagt.-s ) .... . •. ... .. .... .. ... ... ... . . . .. ...... , .. , . , , . , , . , ... $4.9.)

TilE SELECTRIC I:\T ERFACE hy Ceorge Young

, .

You r......t the 'l"lllity print that Il cLtiw ",1....-1 prin t.., PJl" idt bu t the th""llht ..( bminll: <Ifll" milk...
~'OUr " all"" wilt . lb.. SELECTlllen , ISn:RF:\CE. Il , ,,, hy.,,.,, l!Uid.· In interimn\! an I R ~I
Sd''t1ril.' I 0 wrtu-r In YUIl. mic"l(~>mpllt..... will \(in- YOII that 'l"a1i~- ill Il /radio" ..f ''''''I'rk,'.
( ;"~ 'rw.· Yoo.UI~.....,.. a " thor uf KiI"h",,,1 .\fi(T()(Y"" ,,,,ti"l: ",aeazi".: , l'''I'"lar M" ilobamJ " Ia" " ." m ··
...·ri.,.,. offers a l'I\, ·(" ..t alt.'rllath .·l" ll,, )'ine a dai,) ,,11<.'...1 I"inl ,·r . T Ilt' SEI.ECTllIC I:"'TEIIFACF
indud,.. , ,I.'p· ll)'·,,,·]' inst mdi"n,. til" "n purd lm iIl~ a ".'<d S"h'l ric . infonnatiun on "ariun, Sd,d ric
mod"I" includill~ th,' Z; 40 . 2! JI'lO. and Dura 10-1 1. dri\ .,r ",ftwart· f, ,r lJ;l l. ROSH. and (};)/J2 . 'hil". til"
on int<-rfad 1111: 1.,<:hlli' I'1.,0;. Wi th Th.· SEU :Cf!II(: I:"'TElU'ACE alld sn"',· I.....·kli:r' "1",1 in ,.].'<.1 mni......
you can 1ulH' a hili:h ·' luality. lnw .('O'>I. 1..t1''l"-'lualitY' I.rint.,r Pdal , not ind"d<·d ,

BK73Wi 1I2.,) pa~l"l , ' 12.97

~l 1:1
I; ~
•1' -
I
I•-.-

~~~itl . _

Heft is the tunpWl:e1y updated and~;",.d edition of the~ .....Iling W",,1In Stlt~jl.. Handboolr;
containing all the inform.tion on the IDo5t 1'Clphimcated.nd d"f.rlh~ ~aft OO'W in orbit . Dr.
T alQl:ar1 has >.-rilten this book 10~.., both the f:lperirnrnd amateur ..telUte enthusiast .nd the
1W'WOOOK'l". 1ne book is an introduction to ..,d lite watching, proo.idingaIJ the information required 10

cormrucl • complete and highly effect:in,· ground st..tion. S ot Just idea.., but solid ba rdw.. re designs
and .11 the Irstrucncn necessary 10 ope-rate lhe ftluJpment ..... included. For the thousands of experi
menters who are operating sla tlons, the book det..ils all pl'Ol'lldures noct=ill)' to modify their t'<]uip
rnent for the nt'W serie« of spa<'tlCr..ft , Amateur w"..ther satellit" activity represents a unique bl"nd of
Interests encompassing electronIC!!, meteorology and astron..utfcs. Join the prfvtleged few io watchinJ/;
the spectacle of earth 1l'i!lOOl1 from space on your own mcmtonng equi pment . ' ~~

BK7m f132 pa~) "" .• . . . . . " •••• . . . . . . •S.~ .~

- ~~":"" ~~~~~~~~ ., 1
~~~ ""-~~ :-.....:::::"' . ,

-. . - _<:'--'" -- - ~;:;...-~ ~--=-::
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KILOBAUD KLASSROO~I

by George Young and Peter Stark
Makes learning e11:'ctn>J1iar; fun lind -.y. Fint publislwd 1IS .. ..ene. in KilobtJud .' fil"roromp.d i"l/:. the
000Ic combines the IearnlnR of .,.".,nda! theor)' with practical , hands-on espereoce. Tbe coarse begtre
with ba.<ic electronic proja-b Ilnd culminate. in the comtructlon of your own programmable
microcomputer. The direct instructional methods of authors Youn!!: &. Stark make KI LOBAUD
KLASSRO OM a simpl", way for you to acquire Il solid background in digital electronics.

BK7386 (419 pages). ...•.. . . . . . . . . • •.... . • • . • , • . . .••••••• • • • ••••••• . . . . $14.95

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS-PETERBOROUGH NH 03458

Itemize y<lUf order on a ...pante piece of paptr and mail I., \IIay"" Green llooks. Atl : Sal.... Pet~rborou~h. NH 00<1.58, Be . u.., to h.d ude d ...d or d.1ailood
credit cu d Infor mallon, (Vl..... MC or AMEX a~ted.) N., C .O .D . orde"a~Iood. Allotders .tld $1,50 fOTI~ II...1book.l""ta~ Ind handlin~, t l .OOe.och
additional book: tlO.oo ptr book fo..,lll'l air mall. f'le_ al l..... 4_6 weeks aftI" publication for delivery. Questions re~ardi n~ y<IU' mder? PI..... wrlle 1o
C... lom.-r~ al tho, above add.--.

THE NEW WEATHER SATELLITE HA.'1DBOOK

m~r
i·l ~ i· ~'
' 1.11 ' I'I . .

I

~~ ."
~ r8 .",i't! NOVICE
n ll'l '[ ll li~! i ....... LICENSE
I ~ I il l: d ll i !~· iUGQi> ~L?8l
~ ,~ " -'III " ,,_,,_

i ! ! ,j Ai-1L. -
I , . ~

,j,J~ 11 :11

GENERAL LI CENSE STUDY GUIDE
By T imoth y \ f. Daniel NRRK

This is the complete ll:Ui d,: to the General UCl'n.... Learn! n!l ruther 11... 11 1ll" tllO rizinc i, II". "'('",,t . Til L
i~ no t a question-and-answer gutoe that will !lather d'l,1 wh" n the FCC i"'l(" a new I."t. Instead. thl.
book "ill b<.. a helpful r..f.-n'fk'e. wdul loo!l after a ham UNtade:i to G. ·OlUI. Incl ud." up- tn-dat..
FC C rules and an applic.. tion form . ordo'r yOlit'l today and talk to th,,: world,

SG7358 (Si pages) 56.95
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WORLD RAOIO TV HANDBOOK 1\1163, 2$TH EDITION
-This boOk is tile btble 01Iht_toanal btQI<k:astefS.
prQ'ridmg I"" only auU>oril.trwe source 01 ell.8Ct inlor·
mlilOn about bloadC.ISllng .nd TV statoon. world
... ide. Th•• 1983 ed,liofl is cornpIetely revised. g;.,.
ing comprehensi..... cOYfllage 01short ITMl<lium and long
"'a~e. 580 pages of vilal especls of wortd lostemng,
BK11e.c$IB.50

VOL. IV rc TEST EOUIPME NT_ Become a rroubte 
shool ing wizard l Here are 42 home ccoetrccnoo p,oj ·
ecls tor bUlldmg lest equipment 10 work wi tn your h am
stahon and in se"'icing digital equipment. Plus a
cumulall~e 'OO8x lor all tou' ~olumes lOf lhe 73 TEST
EQUIPMENT lIBRAAY LB1362 SI.!/!>.·

VOL III RADIO FREQUENCY TESTER5--RadIO Irequerl
cy- ...aves. Irw common denOI'\'llnllOl' of amateur .adio.
Such ,l ernS IS SWR, anlenna impedaOCB. nee imped
ance. AF OUlPUt .a.nd lieid StfBnglh; detailed ,nslructions
on lesl lng lheIlI ,Iems IOCluoea sectoons on signal gen
eralors, crystal calltlrlltOfll, gtld d'P oscolllllOfll, noise
g.ne,alors . dummy 10.dS, and much more.
l81361 $1.95. "

VOL II AUDIO FREQUENCY TESTERS- Jsm·packed
with all k inds o f audio Irequency lest equipment. If
you' ,e inlO SSB, ATTY, SSTV, etc., lh is bOOk IS' must lor
you, .. s good book for hl· II addicts and experimenters,
too ' l B7J60 $I 9S.·

THE 73 TEST
EQUIPMENT LIBRARY

ALL THRE E OF THE ABOVE
ONLY $4.95 ORD ER LB7365

RF AND DtGITAL TEST EQUIPMENT TOU CA N
BUILD - BK l 00II 4-AI bu,BI. lunction. SQUIll wu.g.n
e'alors, _"ilbls leng th purse generators- lOCI k Hz
mafke r, Hand rf sweepgeMrators, aud iOOsc, . tlrfsig.
nal Inleclor, 148 MHz syn theslzs" d lg lil l r.'dou ts lo r
CounlarS, .._srs l coun ters, preeceier. mlcrow.~a

meter, etc . 2S2 p ages, BK1~4 $5,9S.·

SSB ... THE MISUNDERSTOOD MODE- by Jlmes 8
Wilson. SIngle Sideband TransmISSIOn , thOusandS 01
uS use " _ry day, yet ,t 'BfTlSin. one 01 II>tI least
underslO<'ld facel s 01 amaleur radIO. J. B. WIlson
pf8sents se.....ral methods 01 s,deband gen.rat,on, am·
pl~ i ltustr aled WIth chart~ and schemat ics. whi ch will
enable tne ambi tious reader to ccnstrcct h,s own side·
band generator, A must lor t l>tl lllCh n ica ll~ ·ser ious ham
BK7~1 $550 '

TOOLS" TECHNIQUES FOR ELECTRONICS_ by A. A
WICks ,a an easy·to-undersland boOk ..."nen tor I""
beg inning koj.!lu,,,,,",, as well as the ezpel!lnCed hob
by,st It haS nume<ous PlClu," Ilncl de$Croptoon. 01 Ille
sa'e and coeeet ...ays to use basic and S(IeC'.hzed lools
lor eleclronic P'01"CIS. IS well IS spec'Il'ozecI metal
workIng toola'nd the chernlCel ai'll' wn,ch.re used In
,epai' shops. SK1J.48 S4 9!> "

""010 ELECTRONICS BUYER'S GUIDE. Loclt. all I ....
par1S you nMd. This guide can ba used to loc.te. wide
~srlelY 01 psrts, wh ich are listed alphabeticall y, gl~i ng

numbars, descrlptionS .nd suppliers. Supplier Informa·
Hon il1'CludBs the supplier's address and pIIone number,
cost to obtain. catalog. minimum order Informatiofl .nd
whether l helr parts.re or lltJrp!us. BK12Bll S4.gs
1lO1t~ 8 bY 995 DP· HIII rd Pn)dueta 11183.

WORLD REPUTER A11.AS_ COmplel ely UfllJ/IIed. C<¥e<
Zlll pages 01 repeate< Iist ,ngs are indlUed tIoy location
and "eQuency-. More than!iO maps pnllOlnl 2COO repeal·
er locatoons Ihroughout the USA- Foreign liSlings in
Clude Europe, the Middle East. South Junenca. and
Alrica. BK13t~ $2.00

THE MAOIC DF HAM RADIO- by Je«old Swank
WBHXR. Und"r ~arious cali.igns, W8HXA hss been
hearcl on the hsm bands since 1919. He has wal ched
amateur radio grow l.om the d. ys ol Mod&I A spark coils
to an ers of m[croproce-ssora end salelilte communlca
l ions. Jerry has responded to calls for help from earth.
quake-$lrie!<n Mana\lua and tomado-ra~aged)(enla. Ant·
arctica. one 01 man s Ionel_ OIIIposl$, hal~ • bit
InS lonely, thanka to Jerry'. lirBlesa phoI~lchlng e'·
loti$, Or.Wlng on hia 0'W'l colorful llXl*lBlota Ilncl
tnose 01 many 011'1« hIma, Je<'Y flU COII'IpllBClthls WOfO.
pictur. of ham 'adio OUrtng the past "x decades.
8K1312 S495

A GUIDE TO HAM RAtHO - bY Larry Kahane< WB2NEl.
What's Amateur Radio all aboul? You can learn the
basics 01 t ~ i s lascinal ing hobby with thiS "cel lenl
beginner'. guide. It answers l hs most frequently as ked
Queslions In In easy-going manoer, and II showe the
baSI wsy tollO about gettIng an FCC license. A Guldelo
Ham Radio IS an ideal inlrO(1ucl,on 10 ' hObby enJOyed
by people IlrolM the world. BK1321 $4.95. '

BEHIND THE DW.- Thl$ book explains. in deI.lt, what's
going on on al l Itle IrequsncIea. from shortwa... up to
rnlcrowl .... h (lMl$ tI'Mt.-• good IdslI 01 whal he can
f ind and 'MterlI to find it, inchlding some of the secret sta
t ions Buch II the ColA and the F,al.~hlng Is COYeI"Eld
short 01 microwave monllortng. Anyooe Interesled in pur.
chaslng I shortwsYe~ Should haYe • oopy of I llIs
book. 1ll1..",1l1tlnOe. IIltlon ")'OUt oonsIderatlon, Bnlema
sysl....... Interlace. and Itle electromagnMic spectfU"Tl are
Inc:loded""""....
W ORLD PRESS S ERVIC E FREQUEN C IES - b y
Thomlls H. n ing ton Can', Wilt 10 ""'ar trw ....nlng
rtewS, or ar. you ...onder,ng 'bOul Ih. ne...s Ihat you
ar~n', hearing? ~ei~. by ~'o Talelyp" (ATTY) a"
the ...orld ne...s . nd lin.nci.1 happenings I,om the
world c.p,tOI! on • 24 nour .day b-a sis, Th is bOOk g;~es

you Ihe frsQusncie , and times 01 broadc. st 01 such
news seroicas as AP. UPI. Aeute rs, TASS, VOA and
London Pr. n . Also Included Is an Introduction 10
RTTY wilh In lormationon BQuipment, Intannas, abb,e·
~;alio n s_e.....rylhinll you nH<l to llet alarled in RTTY.
BK1202 S1 11S '

WORLDWIDE RADIO TELETYPE CALL SIGN LIST OF
UTlUTY STATIONS-8l h EDITION Comp,1edby Uni~er·
u l Elecl'onlCS, Inc. Conl.,na ITI()f1I then of,OClCJ e.oll
signs in .Iph.numerical Older. Aillypes 01 stlli ions are
liSIe(l. 183 uhlity s talion mnemonics and n.me abbre
viatiofls. Plus abbrll"ialions lor 'egiofllli stales in
A ustrali•. C.nad a. USA .nd USSR. All ITU Symbols
deslgnaling couemes cr gllOg,aphical areas. Tab le of
allocstlon 01 InlemSllonal call sign series, Ae~ised

rad io regul" ions on Indent ilical lon o f stations, includ
ing tc rmatton 01 call algns, A ll services ueteo.
6 K1271 S495

10 YEA RS OF RADIO TUBES AND VALVES - by John
Siokes '"Greal. t ile best lIOOI< on the hIStory 01 rad,o
l ubes lhill I '~e rre' """n! " ra~ed 73's lechn,cal edilor.
Wlltten by an upert ...ho hils been Involved '" ,adio
since '29. thiS lIOOI< w,1I be 01 special Internl '0 ·'OId·
llme<s'" el'ld ...iIl provide tl'lOH younge< hams ...ilh a
uniQue _51 ollhe history of their hOOby . BK1212
121.95

WORLD WIDE RADIO TELETYPE STATIONS IN FRE·
QUENCY ORDER- 8th EDITION Comp,led by Uni~er·

sal Elect fOnic s, Inc. Contsins 2 I 96 I requencles 01sta
lions thaI nave been logged In 1982. Frequency. ca ll
s ign, name 01 stahon, ITU Counl'y symbol, times 01
reception and def" ls are Included. AllirpeS o f RTTY
stal ions sre lisled including SChedules a 82 press and
news aoenciU ope,alingon 637IrequenCies. Includes
11 meteorolo9ical SIlt ions on219 freqU8hCIea.~
all ATTY Sll1l0ns from 3 MHZ to 30 MHZ, .", metro ,
govemmenl. mililary, dIplomatic,~ . 11 services
This is the most accurate RTTY IiSI the<. is and a muSI
lor lhe _ious ATTY enthuaias!. 61(1210 $ IO.gs.

THE NEW WEATHER SATELLITE HAND8ooK- by Dr
Ralpn E. T.ggarl WBBOOT. Hlfe IS the complelely up
dated .nd 'ewlsed edl"on contalnong III Ine ,"Iorm.·
han on tRe most soph,sttcated and e llec l, _e sp ace·
emit now In o,bit. Tn ,s book ServeS botn the experl.
eoced arn ata ur eeteune snthus last and tee newcomer.
It is an inl rOlluet ,on 10 sal e lli te wal ch ing, p,o~ iding a ll
Ihe in lorm'lion requ ired 10 construcl I complel e and
highly .tlecli~e g,ound statIon , Solid hardware
design••nd all Ine ,nstru<:t,ons necessa,y 10 operate
Ihe equ,pmen t "e .nclU08'll For e.perl"""'tarl ...ho
a'e Opel.t'ng St. tlOnS. the book dela,ls alt p'ocedures
neceSSilry 10 mollIfy eqUIpment lor Ih. ne... se<'eS 01
spacec,.1t A",ateu' we. l ner SillelMe KI'~"y rep'e
58nts. unIQue blend o. Int...s ts encompaSSIng eleC·
tron,ca. meleorolOgy al'ld astronaut,cs JOIn tile pi''''
leged lew ,n w. tch lng Ine spec tacle 01 aar1h III seen
I rom apace on your o...n monllonng eou,pmenl
BK1 JS3 589S'

OWNER REPAIR OF RADIO EQUIPM ENT _ by Frank
Glass K6RQ. Here's a bOOk thaI will l each you an ap·
proach to t,oubleshoOhng wi tl'lout a Shack ' ull 01 lest
BQu,pmenl. Wri tten in • n.rr'li~e, non·malhemlllicel
s.tyl•. ,t "" 11 encourage you to successlulI~ Ir. your own
ng ploblems 80 10 90 01 the I ,me. E...., ,I you don'l
...ant 10 lox. you e:atl rn a 101 abOut how things wortc
al'ld lall. Add to your hblary Ilncl personal e'O«10111
BK7310 11 9!>.'

~IO BOOKSHOP

THt: COMPLETE SHORTWAVE LISTENER'S HAHI).
BOOK, 2nd EOITION tIoy Hank Bennett .IMI HalTy L
Helma, Th,a COII'Ipr........... 'IOlu,"" conl.in a loads 01
ne'" inform.liofl from .11 0"4< the worICI on Irw 1. leSI
dltvelopmeroil in SWL l echnolOgy clubs, . aaoc illi iofl$,
pllI.Clicea .nd 1I.lions A thOrough guide to .lltions of
Ihe wOfld by~.I conUnanl .t .,e• • nd ,rllQuency is
included BK12U $9.95

VtlF ANTENNA HAND800K_ The new VHF Alllen" a
H.n(lboo~ dela,ls the l heory, design. and construcliofl
01 hundreds 01 d<"erenl VHF .nd UHF . ntsnnas , .. a
prac tIca l book written lor the ''fflrage am.teur whO
t.kes joy 'n bulld,ng. nOllull 01comple. tormulas tor the
design eng,n......- . Pac ked w' lh tabu lous antenna project s
you can bUIld BK736e $S95 '

INTERFERENCE HANDBOOK- by Will iem R. Ne lson,
WA6EOG_This timely l'IandDQOI< covers every Iy.... 01
RFI prOb lem and c!...n you the solutions based on
practi ca l experience. Covers in terference 10 TV, rad io,
hl./i, ' elephone, radio amsleur, com mercial ,and ce
equipment. Powe. llne lnterh, rence Is o;;o'o'("" d In depth
-1'10.... to Ioeate It. CU" II. wo<l< with 1M public . satet y
prllCeullons, how to 1,'in RFIl in ....stig.tor•. Wri llen by
an RFI ._Pert wit h 33 year. 01• •peri~. Ihis protu_
Iy nlull••ted boo!< is peCked wit h pr.cticsl easy·to
Undefltlltld inform.uon. 8K1230 ,1UIS

HOW TO OfFEND YOURSElF AGAINST RADAR- by
8NcII F. Bogner and James R Bodn.I'• • ""'Y'" end
fldat ••peo1. This booIl gl_ you 1!'1e .mmunltlon to
challenge the radar ~e.idellCotn lhal usually INds 10 '
s~lng convictoon. The major part ol lhe book detailS
11M Innef wo<l< lngs of radar-you'" t>ecome more ol .n
e. perl than n\O$t police ol l iC<lf's and Judges. The re
mainder 01 the booIc outlines how to ehl1ld yourself
agaln.1 a speeding Hcket-I he obaer...lIons, mea·
Sures lnod testi mony you must oblaln to defend your.
sell wl1houllhe help of a lawyer. The price is a 101 less
lhan . l i"., BK 1201 $6.Il5.'

Ie Dp·AM P COO KBOOK- bY Waller G Jung, Co~..s
nol only the bilsic tneory 0 ' lhe IC 00 amp in great
dona,t, l)ut al"" 111'C1~'0_ 250 prl<:toCIi Circu,1 ap
pllCat'ons. hberally tllus,"t@'d 592 pages. ~y" ..-8.... .
",,"Dound BK1028 $" 9!> '

THE RADIO AMATEUR ANrENNA HANDBOOK- All
aDout wire antenna$, beams. l uners. billuns. coax,
radials, SWR and lowers. Clear and eomplele inlorme·
t ion BI( 1199 $7.95

13 DIPOLE AND LONG·WIRE ANTENNAS _by Edward
M. No ll W3FOJ , Th iS IS trle l irst collec t,on o f _ ' rt u a ll ~

ll"ery type 01wire antenna used by amlleurs. IncIud'"
d lmen l lOn l . con llguration,. Ind dell,led constrllCl,on
dati lo r 13 d,tterenl Intenna types Append'c.'
d",sc:"bt I .... consl'lICl,on 01noise b"dg"'S. hne 'uners.
and dlltll on measu"nj r.,.,.,an, Irequenq. _eloc,ly
II<: 'or, and SW'. BI( tOt $S 50.'

PROPAGATION WIZAR IYS HANDBooK- by J , H,
Nelson Wrwtn sunspots fiddled the worldwide o;om
tTlIJnleat>ons networl<s of I"'" 190101l, John I-Ienty Neleon
looked 10 tile plll""ts l or an answer . The ' n ull was a
theory 01 propagatIon forecasling based upon Inter·
plane tary alignment that mild" the aulnor tile most re
liable tcrecaster in Amllfl ca loday, The book provld&San
enl ightened look al communlcal ions past, presenl, and
tuture, as we ll as teaching the art of propagallon
forecasl lng. BK7302 S6.95·

THE CONTEST COO K800K_ This booIc reveals l he
secrets 01 thill el,le g'oup of operalora who top the lill
...m.n lhe eeotest 'esuUa are publiSN<!. II conta,,,,
delliled IIJ908Sloon. for I"'" fllSl-tlme conlester as-ell
as "pa 10< the advanced operalor. DomnllC, Ox, and
specoally conleslS .... III d'$CuMell. complete w,l h
photographs a."'Id d'agrlmS sl1oclw'ng the lIQu'pmetll al'ld
operat'ng sids used by t.... 100 sco<..s, For l he serIOUS
contsater. BK130ll ~,9!>,

EVERYTHING YOU ALWAYS WANTED TO KNOW
ABOUT AMATEUR TElEVISION, (but wera alrald to uk)
-B~ Mike Slone WflCIQCO. Thi s bOOk Is a complata
guide to setting UP your own amalsur radio tele~ision

stillion. It conteina-A history, wn. 1 lIQuipment you
ne4Id. YlGeo tl'\eOr'y, ~III, _ders, lighting. spec"l
e1tecta, KJund ATv DXing, mobile FSTV, J.TV r"'PNt8fll.
ATV groups. building projeCl$, teslllQulpmerlt. dell.... cIi·
NC1ory, • cumultllove lride. 01over 1000 artICles on ..".
teur TV and much _. Thilis the ...., 11l1l2 eclltlon
From I,... publishers of Amateur 1~POn AI~_.

BKI2«S995

RAOlO ANTENNAS- by Stephen GIbson. A complel. In
trodu<:lIon 10 rad io antennaa for the . m. teur radio oper.
.Ior, Clurly writt en .nd lu lly lIIustllled wit h dlsgllms
. nd phOl ographs, Redlo Antennn m.kes ' n e.callant
re""urce bOOk, It coverslhe ~srloua types ol .nlann. s
and how to desl!!n, con.lruel, and ereoct tholm. Anlenna
t. aling. "-SUring inslruments and lechnlQlills. and
posalble KJurces of IUPPIy companent••'" alSO (II.
cuBMCl. In .,;ldl l ion. ~(l1O An....na. P' O"'Ides. thorough
becltground In propaQal ion fMQry. 81<.1281 soflcxwer e
by 8 les DP· IS6N~ Resl on Publishing Co..
tnc. 1883,

· Us. lhe order ca,d In th is magazine 01 Itemize your order On a separ al e p iece 01 p spe, and mall 10: 73 Radio Bookshop • Peterborough NH 034!i8. S" sure to Include chackor
detail ed credit card inlormat ion. No C,O.D. O,ders accepted. S1.SO lor the f irs t book, SI.OCI each Iddltlonal bOOk 10' U,S. deli_efy snd lore ign surface, For loreign airmail 110,00
per bOOk, Please allow 4-6 weeks lo r detl~ery. QueSl ions regarding your Ofder? Ple. se Will e toCUSlomer $e",lce II lhe abo_e addr• ••. (Prices subjec i to change on bOOks not
publl.hed b y 73 Magazin•.1

~FOR TOLL FREE ORDERING CALL 1·800·258·5473~



Code Tapes
any four tapes for
$15.95! $4.95 each

2S .. WPM - CT7J2S- Th.s 's the I..p" tor t.....1 smillil
group 01 OYefiioCl'lleY"'lI .....ms wl'lO wou ldn ·t be COl'Ilerll 10
s.omply sallsly I"" code .«tu" ..........IS at """ b tf. CII-sa
loeen,.., If a t"" lougl'leSl lilPlI ..e ·ye got ..nd ..... ~eep a
permanenl f,le 01 hlIms who hlI,e maste<ed 'I Let uS
~now when you-re up to speed and ....e ·" ,nsc"tle 'f"OU'
name ,,, 73's CW "H. tl o f Fame."

"OUTRAGEOUS"

:lO .. WPM_ CT7320_ COde .s wha t ge lS you when you
go lor me ExUa class license. II,s so embarrass,nglo
pan,c out JUs, t>ecause you d,d n't ",epa,e you ree lt wU"
In,s tape. Though Ih,S 's only one word t.., te r, the cooe
groups a re so difhcull 'hill you'll almost la ll "" eep copy·
.ng the FCC stutt by com pa " son_Users faport l/lal they
c..n'l bell .....e how e..,y 20 pet feally ,a w,' h Ih" tant..Sloe
one nouf tape

"GENESIS"

" COURAGEOUS"

15 .. WPM-CT7306- Thos IS t"" ",actlCe tape k>< t""
No. 1C4l and Techn,c,an nceoses. It IS 1TIiIIde up 01 one
solid houf ot cCJOe, senl at lr.& otheial FCC stAnda,d (no
O1l'le, lape we ', e heard "ses lllese standafda, SO m.."y
peop le flu nk Ihe Code whe n they 1"" Suddenly-under
pressure- faced wl lh .cha,ac te rs SIInl ..l .13 wpm and
spac ed for 5 ...pm). Th" lape is nol memofOZab le. "nllke
Ihe za"V 5 wpm ta pe. s.nce U-e ecce groups a'" en '''ely
random charl.Clers sent", lI'OUps o f I,.e

5 WPhII _ CT73O!t_ Th.s IS tr.& beog ,nn,ng tillpe lor people
who do not know lhe CO<le at all , It lakes Ihem through
Illfl 26 lett ers. 10 numbef, and necnsary puncluatlOf>.
complele "'Uh ptac:t,ce ""llfy step ot the .... ..y us'ng I""
newnl blitz leillCh ,"ll technrque5. II '. almost m"ac:·
ulOuS' Inone nouf many people- 'nclud'''ll ~ lds otlen

iII'e iIIb1e to mU'e< I"" cCJOe The ease oIlearntng g....
contldence to beg.""",S * 1'10 m'ght ot..........,se drOP OUI

"THE STICKLER"

13 .. WPM- CTn t3 - Cooe groups aga,n. at a bf..... 1..
per so you ...11 be .. t ease when VOU Sll down In tronl ott""
Sl .....~~~I ,n"""",or and "" Sla'15 send"'lI
t OU pl..,n la"llu~ at onl~ 13 pet You f-:l Ih" .m.a
ma'g,n 10 ~come I"" PiIIrnc ""'1Ch 's un,_sal ,n lhe
lK! Sl Iu-atIOl'lS W....... yo...", spanl 'f"OU' money iIInd tIme
to t.... I ..... IK! . you l l tl'lilln~ I'oea""" 'f"OU l'Iad tl'l,S Dack
!)reao,ng lape

" BACK BREAKER"
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GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M, Daniel NaRK This is the
complete guide to the General License.
Learning rather than memorizing is the
secret. This is no t a quest ion -and
answer guide that will gather dust when
the FCC issues a new test. Instead, this
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
applicat ion form, Order yours today and
talk to the world. SG7358 $6.95

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• NOVICE LICEN SE STUDY GUI DE- by Timothy M. Daniel NaRK. Here is the most up 10 dale novice
guide available. Il ls complete with info rmat ion about ~rningMorse Code. has the latest f CC amaleu.
regulations al'\d the current FCC .pplK:at,on l0Im8. This guide" nol a questlon/answe, memor,zallon
W!J,se but ral!lll'r n emphasiZes the praet~1 side 01gellinog. tlam license and "",11Ong a statlQn on tile
ai" It reflects wl\;lt 1!'Ie FCC expec1a a t+o¥ioe to know wlU'OUl page erte• .,.o- or dullll>eOry. The moat
CUfTllnllnform.liQn $lill ava ilable a' last \'1t<l"S pOCo. 507357 $.(.95.'

• NOVICE STUDT TAPES _ II you .'11 JUII gellIng started ,n h.am radio. you"II"rod 1_taces .n(l.spen
uDle' T""I up-lo-'''''''',nule rcN'$IOI1 0 1 the 73 Sll>dy Course '8 the perfect wa, to lea'" e'<'l!<)'1""ng you
r-o to bleeze llltough tt>e Nowoce . tlll en e . ..m. Theory. FCC .egul"'1Ionl. and ope<at 'fIg Sl< ,lls lie .11
COO'efecl . • nd 'f"OU'" be.mazed at _ lUI 'f"OU ...."" uSO"llI_ lapes '

Once lhe I,"t II bel'Ilf>d you.1_I~ ...,11 00 righl on beo"ll use'ul. bealuse ll\e'; Ill" pac~ed .. ,Ih lroe
I.Iesl ,nlormahOl'l on sett,"ll up your o wn n.m sIallOl'l . and geUl"ll on lroe II"

Tnous.ands 0 1peopIfI .....ye d,scOYeted how easy _n,ng trom cassen" eIln be_ordef no" and ..,I<'f
l!'Ie tllsc,nal '''ll WOfI(Iol ham radIO' CT7300 sel 01 3-S15 95,'

Se,enl,sls h."" PfOYllfl tnal you learn ' aSl '" by listen'''lIlh.n by fead,nll tecavse you can plav a cas
!MItle la pe 0_ and a- ,n you, spa,e lome-even w!'l"e vou-re d""nll' You lIet mo,e and mote ,n' o
each , ,"'" vou hea r It. You can't pfOll' eu w,' hou l solid lund.m"nla ls_ These Ihroohou,-Ionll tapes 11''''
you a ll Ihe baSICS you 'll need to pasa llle No" ce exam ""S" y You'll ha"l! an unders'and ing of tne ba
SICS which W,II be ,rwalua b le to you fo , the ' ..st of vou' " f.. ' Can vou atlOfd to ta '" your No.,C" ".am
w,thout first Iistenmg 10 these ' a pes?

I-V\J--JJIO BOOKSHOP
73

of our famous novice

New, updated editions

license study guide and novice study tapes.

FOR TH E NOVICE

LIII AARY SHELF BOXES - The se slurdy .... hiIe conu
gated, d irl boxes each ho ld a full year of 73. Mierocom·
plJllng or 8() Mle'o Des. top ComplJ t ing. InClde" Wilh
you r o rde r. req ue.,t eelhtlcklng ueere fo r any ot the
foIIO...ing: 73. MlCrocomp lJtlng, 8C MICro, CO, OST,
H.m R. d'o Personal~mplJr",g. Radio Electfo llles. l lI-
r.".ce Age. • nd Byre , Otder 1_BX1 ooo_Io r S2.llO";
ordef 2-1_BX2002_10f S1.50 each ' ; order 8 Of mo<e
8X1002-Ior SI.25 uet\" .

73 BAC,", ISSUE- 10 YOUR CHOICE
........... ,.. .sre.oc

73125

73025
---- -_ - -
73 BACK ISSUE_25 YOUR CHOICE

" " ,_ , .. " " ,S2700
73 BACK ISSUE-25 OUR CHOIC E

................. , , " SI 00
Shipping. Please add SLOO per magazine, Ofdefa o t
len magazines or I...enty·t"'e millgaz,n" illdd S7.~
per ordef,

BACK ISSUES - Comple te your COileclion: many are
pl"lme coliect.blaS tIOW, classics in the lield! A full cot
IectiOn ,s an ifW.luillbie compendium of fadlO and eee
lfOflicS knowledge'
73300 13 BAC,", ISSUE- BEFORE JULY 1980

,__ .. . . ._. S 3.00
73350 13 BAC,", ISSUE JULY 1980 THRU OCT. 11181

_.__ ._. , ". ".., S 3.50
13350P 73 BACK ISSUE NOV 1981 TO PRESENT

. _ S 3.50
73005 73 BACK ISSUE_5 YOU R CHOICE

____________________ S10_75
73010

S ty ].. x

For Your
Ham Shack
73 Magazine

Binders
e F'fese"'e and protect yOUf ccuecnco 10 ' a life t'me'

Order ' hese "andsome ,ed binders ...,f" !JOld le ner;ng
S 7 ~ 10' \ .3 fo, $217!>, 6 for 142 00 IPOSIPill,d w,' hin
USA., please add $250 pet O'de' OUISIde USA) Cf!ec. or
mOflll ~ orders on ly. flO pIlone or COO O/de'S 13
Bit'Idata, P.O. Boo 5120, PM.cMIphiill, PI. 11141.

" !'tOTr;_AttoYe a441'e.. ' OK Bladefa -.ly.

- '--'- --
W2NSD/1

Sty le W

'I~/I

---
• OSL CARDS - 73 I"'IIS ou l . f..nl .. Sl,C ,,"es 01 OSL
CA'ds.I ..OOUI hall I... co s t 0 1h.y,"ll I""m done else.
w""" bee.use tl\e'; .'e fun.s. I,"-,n~w_n p"nl,ng
book. iIInd otr- 'I..... ,n lhe 73 Pflnt Shop. 150 Sty le
w _ OW0250_ lor 18 95 ' . 500 Style W- OW0500- tor
S13 i!1": 150 Style x_OX~_tor S6 ~" . 500 Style
X- OX05OO; 250 Style V _OV~_Ior S6 ~ ' . 500
Style Y_OYO!iOO _ lor S13 ~" Allow 6·12 w. , tor
del,yery ,

'UN t!'le order CII.d il'l Ihia rrwogazineor itemize YOUfordef on a upafale piece at PilIP"" iIInd mait to: 13 A4dio Boohl>op • PlttllfDOfough NH ~58_ Be 'SUfe 10 Inc lude check or
deli11'!ed cfe<!il c.rdl"'onn.tion. No C.O.D. ordef, illCCePled_ S1 50 to/ lhe ItrSI tIOOl<, SUlOe.och iIIdchllOf>a1 tIOOl< lor U_S. GeliYefy iIInd loreign sul1_. For 10000gn ."mill,1 SIO_OO
per book_ Please i11l1ow .. -a weeks tOf (IeIi-V, OuesliOrta fog..-dlng you. ordef1 Plu.. wrole 10 Cos iamer service.t t"" atKn<e 1d(I,,"s_ CPr...- subJeCI to change on books not
publ.aI>ed by 13 hII illQaz.....I

'-----FOR TOLL FREE ORDERING CALL 1-800-258-5473-----"
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DUAL 24 HOUR LC D
MFJ ·1D4

: '-{ : rl g :.,

$39 9 5

W 12 HO UR. ID TI MER $ 32 9 5
MFJ -102

Switl:lulbll 2. tIour GMT Dr 12 hour format
10 timer sounds every 9 minutes atter reset.
Swltl:hable second, readout.
Observed timer, Just start clock from zero

and note time oj event up to 24 eours.
Bright blue 0.6" vacuum fluorescent digits .
Alarm with ,nOOle function , Synchronizable

with WWV. Fast/slow set buttons. l ock func
tion prevents mts -setnrq. Power out. alarm
" ON" indicators. 110 VAC , 60 Hz (50 Hz with
simple modification) . Ul approved .

BIKk, brushed aluminum top/front. 6x2x3" .
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Call 601-323-5869 in Miss.. outside continental
USA, tech/repair info Telex 53-459(1 MFJ ST KV

M
~ •ENTERPRISES,r., INCORPORATED

Box 494. Mississippi SUtl. MS 39162 ....233

CALL TOLL FREE 800-647·1800

Two Independanl 24 hour l Co displays! Read
both GMT and local limes at a glance

$11 digit main display has seconds readout
Four digit auxilial"f_Switch reverses main/awl.

Alarm plays 4 selectable melodies. Alarm
" ON" indiCator. Snooze butlOil .

Quartz timing. Synchronizable to I/'NN.
Flip-top cover serves as stand .
NIght light. Forward /reverse . lasl/slow set

buttons. l ock function prevents mrs-setnrc.
Display main time only. main/auxiliary or mainl
alarm time, Includes battery . 4x 2K1 12 inches.

MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with 10
timer, or 12 Inch Quartz analog.

• Brood benet

• Rugged steel
tubing.

• Also available fOr
commercial
frequencies.

• Three parallel
vert ical elements.

• O nly 25 ft. h ig h.

• Cccocttv loaded.
top a nd sides.

• Only one coil, high
in 80 M element.

• Direct feed with
52 ohm coax. low
SWR

Model AV·25
NO TRAP VERTICAL
for 80. 40. 30. 20, 15. to
meters.
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LETTERS

Ge tting 'o IMI~se, I rully r1OfI't u"dar·
Itand ...~I 1M big (/HI i•. II yotI g<tl OU'
code '.~S, you'" lea,,, Ih. code iU'S1 II
h..... • h...nd~ Ittousa rrd 011>1III h.ms. If
you g.1 Ollr "IOIIic. Stlldy Guide, YOII 'It
I.a", e nough Iheory 10 PU'S Ihe writte"
e~am. So wh. , do yOIl "fIed mo'. than
thaI? 'tou mifJftt w. nl 10 t,.d. i" 'fO"" H1
tor . lo w-band rig 'SifICIII it's li. eiy th. r 'fOIl'
welcome OIl lWO ",.Ier. ilt A/buQ""'O~

may be "SS Iha" Mlhll.i.s l;c. Qrle tJ'llfl(l
'fOIl sho<JlrI ...__I.nd aboul repa.a ler
fItOUP8: TM tft.pa Wlto .".,. open .nd
I~ .nd 11/*"" wil" anyone __
,...,. .ga Pl'lh«! 01' " .. repealer••nd
.... 10# ,Ita moat pert, • dNd specie•

T"", .... repJaced by • s ...rpnsittgly
.~tI conli"?,,,1 01 otrIdlfts. l a l"" Wlto
I. ,k only 10 Heh Ol".,.nd t_. Cleal Nt
10 casu l "'.il...., 10 t!le T{1f1&I ler or to
".....:om.r• . A ,-nl sunrey 01 N. w fn
gl. tId repeal.,. slto-.d Iha' 01 t!le 437
/rno w" ""'.'a,. in Ih••rea, 0"1'1 . ifJftt ..
. cli....- . "d l/I$y a re doml"ee,ed by s ....
eflleen h.ms. The ol~' 26,000 lic""sed
New frtgl.nd h.m'S eccou"t lor len t"."
1% of Ih. repea ter use. Bul even in rhe

heyd.y 01 repealera, wile<> Ih"re ....'.
Ittoussltds 01 un,., unlicensed visilors
__ nol . pprecla ted, no matfllll" ho'" good

l!Ie i"rMlion• . "'to<l say yow hou• • i. OIl
lire.nd I'Ol/ . nd ,MI. ml", . re Ir. ppa<1 on
rM Ihird tlrxN? Watl, tfta l" ""'a y, bul I
missed 'fOUl u /l. P_.. iden,l/y 'JfWfSIIII1.
You . no... it's 11.1 10 use. flam rig ...i,lo

OUI. Ilc..-se."-w.y"..

poor operators on tile bands. We've got 10
....'0'8 sometnJng 10 "'PIr. te lhe "",,"I
lrom lhe c/'laH. I do .gree on lowering the
code speed lor the Gener.1 Ilcenae to 10
wpm and ,. illlng the Tech queli licalionl;
101 wpm. I myaell wouklli ke to get: Ujl to
20-25 wpm beI~ I get my Gener.l.

I . Iso ....... . n Int...t In c:omput.... I nd
tl\eir "".,ioMhIp10 him radio, and I'm
. Iso an.vid bulldel 01 many pro;ett• . By
the ",ay, my ",il. I••110 Inlllllested In be
coming . ham.

Anyway, the wIIol. poi nt 01 my dis""".
tlon 10 you I' t....t I need some help .nd
can'l lind .ny willing peopl. to give it .

Maybe I won't m. k. many Irle nds In lhe
Aibuqullllqu• • f.a by I"'is tetter but m.y·
be It will sca'e lIOITMl ser lou. h.ms out 01
tile 'IItfOOd',orork .,ound her • . At . ny , . le, I'll
monitor llIe HF bands on my \1""*.1·
cover. ge receI.....nd VHF on IIIe HT un til
someoo .. ca'" II'IOI.I(lII to give me • call.
My number II l5"'5l 881·21f\6.

Keep up t ile I. nl. a tlc wort.. WilYna.

Leo Fr. nca Fearon '
~ SIn " .110 NE

APw q ..... NM 17110

I 95 DAYS TO CHRISTMAS I
The 1962 Chfillmaa Mail Call "'IS the

most s uccesslut ...... The st. ll 01 Armed
FOIces Mail Call .~presses its a PPlec la·
tioo to t...oea who senl Ch,ls tma s mail tor
d lst,lbution to the young mom and women
01 ou, a ,med lo,c.s , both . c ,o n t"'" US
.nd .round llIe world. America l'l Laglon
Au~ l li.ry M9. Or.nge, Te~IS, "''' the
lNC!ing group t.king Pl'II, .nd M. ud i.

Hansley, ...... 'w of t....t g'oup. "'' ' llIe
top Individual participanl. (Wilki.,. School
in ArrI>efI t r. nked number one in New
KampeN... W. yne ' )

For aigIIl )'Ills. M. il Call has receioed
cnn$l mas cards filled with _y .nd
triendl y IeIt,,", lrom indMdual. .nd
lIfOIIPI.1I _ lhe c:ountry. n- CIltlst·
mas lJraetlngB .re then sepalated Into
some one hUndred diU",,"1 bundles .nd
sant by lirs l-<;.. .. . 1, ma;1 to varlou. leelll
lin 01 the Department 01 Detense (hoIpI,
tals , c ha plaini, Individual units, el c .1, 01

SOUTHWEST SNOBS?

OO8"'lng kit. lor e . perimentllll,. I " ma.
tlllled" lhe code "'it.... 1150 , 1IIC<Ii.... (new)

a nd _ . 1 leg.al pads and about t_
months of one hour Hd1 day_ With the
'150 and the S50 worth of pert., one ean
have t!wee till..: • lot of l\If'l, knoIeledQa.
a nd • ham IIcket. They c.n k.-p lhe ,.
eel....... gill lor. job '"well done," I I...
tll;s Ofd-I.sl'>Ioned w. y builds .mat_ ' • .
diOopllflfors, not .pp1I.nce u.... or Illgh
\X>'*'&fed CBers,

lei's keep h.m radio st.nda,ds high
.nd . tt,. CI the type 01 peopl. th.t this
hobby deserves ,

Bobby J. L_ W82MQK
Flulh'ng NY

Fi, lI 01 .11, I'd like 10 commend you on
'/04JI eflortl to lurther lhe Clouse 01 ......
I"", radio tllrougl'l tlle pages 0113.

I am the '1Ielpient of • I"", back iu_
I,om • I,iend wt>o, Iik. myaell, i. not •
....m_wI'lic/l brI.. me to lhe root 01 my
~"""'" .

I ",. nl very mucl'l to be a ....m. bu t I can
not hnd .nyone in this iii'" to gI... me
some ass ist . ne. with learning soma 01
tile things th.t a ,. ' llQulred to obt . in I
license. l've t.lked with .......1 ha ms In
t"'e .rea; I .ISO wrole to t"'e le.gue, on ly
to racelvtllhe na me 01 . g..ntlem. n wno Is
RO longe' .ble 10 be a n Elmer. I've _ n
gone so I. , as to get on 2 mel8l1 IlIeg,"y
to lind lIOITMlllelp. I ta lked with WB5MLZ

Ind loid him eyebell to eyeball what "'• •
going on; Ill. _ at Inqulnee, I oou4d

obt.ln no adeq".t. heip. 6ut I did gel
c/'ltI .ed OUI lor belng on lhe .ir, 10 I
promptly got oll , What's -ono witll the
......... In lhe Albuquerq ue a'..? AI.. they
tot.11y ignor.nt 01 tile many-Iaceted pur.
paM of amateur 'adio? Are they only in
terested In makl"ll DX contacts In the HF
region 10 I...",. y places? What .boIlI
thei , own community?

I h.ve soma knowledge 01 electronics;
I''o'<j been il technic l. n lor 0Yet 1 years. I
. Iso ha... . copy o ' a publication Irom tile
illus t,ious Mr . Ba sh, bUI ",ho learnS a ny·
Ihing Ih.1 w.y? lit' s not mine; I WII told by
iilROlhe< h. m to study It!l l've just recen tly
got len . n lcom 2AT HT and.n lcom 22S
(which doesn't work yet) .nd I'd lik. to be
able to lIM lhem leg.ally.

Thera are IUppoaadly 1_ 'adiOe luba in
the Albuq<*"que ..... One i. lhe
Albuquerque Radio Cal.van Club, .n
en''''''i!e group wI'Iose ct.ims 10 la me ...
the 141 ,000 repeater on Sandi. Peak and
lhe ISCI l!\al tlley sponsor lhe amaleur
statlOf\ l llhe VA hospit.l. TheOlher group
Is llIe uwer Rio Grandi V.lley VHF SOCI
ety which sponsors fIlP&It.... on 14$.94
a nd 146.91 (They .re IoYIngly ,.IIIII,ed to
on tile .06 mil(;... i"" as tile Uwer Rio
Gra nde V.lley Snob SOCiety,) From .11
t"'al I've h.a,d while monltOl'ing a ll th ree
01 I"'ese ,.pe.lers and o th... a,ound
"'ere, It seems that t"'e pet name I pplles to
moat 01 the h. ms in the a re . ,

t h.ve . n .xtreme Interest in becoming
• h.m .nd ",111 work hard to do It lOOt\,

........ lI lt mosan$ Il.Ying 10 go 10 Den.... lor
tile t..... I .m .110 intllll...ted In ~ing
__ lliendl, .....rlng ldeas,.nd being the
ba$t hoam I een, .nd I won't l'IeIitll. 10
""'p someoo...... become • ham il he',
Inter.lld. I wouldn'l ",ant .nyone to '.
cei... the 'llCe9lion Ihl t I got .

I do.gree wllh you , 101, . Gr-., lhal • .,...
. t... ,adio "'- need __ blood .nd I'm
all lor the Indlvidu. 1 ,adio clube ....ndli"ll
licen3 i"ll (bul Ifl'. do II honestiy-no
1 100 1.'IOfs~ But I disag,ee 00 d,oppl"ll
the code ' llQui,ement. To do thll would, In
my oplnloo, open t.... doors to some p'.lIy

~__II

-.ding t••tttc , lleld day, _lIIII'ocy ....
vices, ee., our ,.nks would solidity wilh
yout...lul 1. I....t. I leel one 01 !1Ie ' eaaons
_ tlllln eulture is limping . Iong Is be
C.use we h....... not set I sult. b1e s t.ge lor
the creative e l'lefg les o r t",o 0' I"'.ee w"'oIe
gel'lef.tloos. Helping ou' kids NOW to ac
quire llles a s kills helps them to play in a
major le.gue 01 t he World G.me . lte.
thel. mlnor·I gue "neounl..r. ", Ith P.C·
M. n. I mean l rs letter 10 be a eh.llenge!

M. ry Dulf~ WAeK FA
SlInt. CnQ CII

Wary, r".~m sound. liI,"r, _ If
you a"s-.o' a question I.... _

•••-.1_•• about ""''' .ids lMe i" ,.,.s t lit
ama'_ ~dio. t.... __ .nown .ids to
10M the int_ ,-only to not W a~posed

10 il. o.o.c. /t ".es, i t usu/Iy la/ras t(Xlile,
'tou're a~posi"'J .ids 10 tile vlru/MI wirus
ot amarellt ,adiO .ltd Ihal's ...hal .... Mtftd,

I'd Sllra Ii.. to SlJf!' more tillOl lad llrtg If>
Ul high St/lools . ltd a~posi"g IIIe s tu
denl . 10 Ihebtlst Ihing ' h.1ca" h.ppen to
'hem:h.m redlo.- Way"a.

I KEEP STANDARDS HIGH I
I teel ,h. 1 you, edil"".t Is rlgIlt on lhe

mone"f when you talk abolll people with
no knowledge or ,adio prsctlOl. Bul, there
.1",.)'8 _e • lew Indmduall Ihlt knew
nolftlttg .boIlt ham radio Ind _. Gefoer·
• k l." liQens.eeI.

Ilttheeally 19tiOs, a Iol of ......... thougllf
t.... t the Technicians _. moetly Ij

cenMd by " " ief'ods" gM"ll the tnt .nd
'1>eIpi"ll~ them pess. There ..... I r.dio
club thlt would give (Iillf. llyl ••c/'l new
member tlle Technic ia n ex.m; ",turally,.
knowledge 01 code or t ...eory "'IS fIOt re
quired . This wen t 00 until the FCC cu t out
Ihe m.II-o,de, Techs.

I kne", Gene,al-(;Iess operators th a t
didn't know ho w to hook up. powe, ampH·
Iler to tllel. ,Ig with OUt blowing OUI 'he r...
eel_! Anotller Generill took the tnt lhi, 
_ limes, 1INl<::'" time memorizing. di U",.
enl pall 01 tile In'-

The Bast> materia l: Unless the FCC is
composed of tot.1 fTIOlOhS, they hive
probably changed lhe code t_t twenty
times since the Bast> I.pes ....,ed Il\eir
ugly hMds. 11 Is SO easy lor lhe FCC 10
make • diller...t test lor IINl<::II eumiN'
lion dal.: they Just use one 01 thoM c0m

puter Morse generators 10 type out the
li.......irHJl. 0$0. Ha,,;ng lake n both lhe
Gene<al and Advaneed tests two and
Ih,ee we&ks .go, I leelthl1 ll1e FCC theory
lesl c.nnot be pas sed by memorizing. T"'e
ool y book that I used was a pl. ln a &. A
and some 01 I"'e ARR L publlc.Hoos to
bone up 00 some o t tile 'ules .nd r"\lllla·
lioos. In .lI 1.lmess, I h. ve to admi t lIIal I
.Iso hold .. commercl.1 ,.dlOlelepIIone II·
cense .nd hive been employed In tile
.Iectronlcs Induslry. My .mateu, da)'8 go
back over twenty yea'l, belng orIg'Nlly Ii·
censed In 1960.

Ha,,;ng pa!l.$e(\ both lhe Gener.' .nd
"""'.noacl le5ls , I leel lhoat the beel "'. y to
pu.a .ny .mal_ test lato ........ solid ra·
diO knowledge. With all the mone"f they
... ",ming 10 spend on the Bash maleri·
.1., they c:ould buy some pallS.t their If>
eel elect,ooicS store ilnd get "h. nds-on"
experience using d iodes, ' es lstors , LEOs ,
.nd o ther devices. Bas ic pailS .re clleap.
er th . n 1II\l'IIII, and there il'e m.ny b,ead-

TEENAGE JEWELS'--__I
Wily do kids lose Inte'"' In 118m radiO

here and nolln Japan? Soquerled many of

yotlr editorials. 01 course they lose Inter
est, l'Mn aller acquiring a license... ul'\
len _ Involvfl them. Kids need, more

than anything, to be nl'Nlded .• _to be ae
knowleOged as er~ti"', cont ributing 1'Iu
InIOn bel"ils.

So. In Santa Cruz, C.lifOl'nla. *to have.
(IIO*lng mob o ft~. wading Into ev
ery lac« of U'e hoam-radio diamond. in
cludi"", through ~MCh one INCh one"
(1_-.. Our radiO clutl No' "-::Ied. t~
agow 10 lake _ prexy Gut. next yea,.
"""'d'Il'NtIps ",,100- mo<. ';'OUnQ people to
00..- meeli"llS, lind "'. "...lIa • pOint of in

yjling II'lem and "''''''''''0 l'IotIOi"ll hands
10 tho:m. When YOIJflll No::Mtei _ InlJtxlI 'OI.ld,

tile club Olfltnusiutleally applauds ttlem.
We haY. be$towlld used but usa!)!. ra

dio stallans upon 1""'0 local junior high
schools, assembled 81'llfmnaa, nurtured
the responslye kids, eiC. Now Del Mar
Junior High is IiItadually fOCUsing their
wllol.. curriCulum aroulld ham radio,
school compul...... and " Ph,ne la 'Y CltI·
zenship" A social s tudi" teacher o tllKS
eredit lor s tudy 01 lhe countries c;onti...ctec
thl'OU'gl'l 0S0s, English IN<;l!ers hetp tM
kids "";Ie letters along ""th OSUng, ..rid
there is now .. sc~ "lIet i... lor ""';c/'l
the NcNice ..ndIor Gener.1 .~.m is the

" ... I e u m.
Kids masle<ing theM demat>ding sk,lIs

.re rew. rded by I,ee ..iling lessons .nd
(:lui!l«l on .. sloop dedic.ted to world
Iriendship by h.m rad,o ",hocto eruises In
10 lorlJ'ign ports~e on befl.il 01
1II\l'ery0n8. On board, ham radio gives lun
and games, s timulating eve' more intense
sklll ·maslering, For inSlance: You can
play II lot 01games with code. No o ne gelS
bfeaklast witho ut asking 10 r !1 In CW (As
",e nea' Me~ ico, you' ha_e to ask to r
huevoa In code Ins lead 01 "eggs ," 01
course.l You can st.y st,.nded alop the
maSI I II day unless you know hOw to ask
in COlJIIIO be Cl'.nl<1Id <lown But tile most
mollY.ling deYic:e i. to st.rt tell,ng jol<n
.bOut the ON lagga'" in (:(Ide. Hefslle
c.nl s ta nd tIea.""lI ottlerl snic:ker myst...
I'IOoJsIy abOut him, 10 he gets (;lOde--w;S<lf

I.sterl
WI'Wln .... $8.,1,nto d,IIerent ports,"" .1·

"'IYS get invited Into II:hOOl,. Our kidS in
t.,...i"", 5tudenl5 .nd t.~ their
Idee-' abollt "'....t_ lhey .'e doing a nd
plan 10 do abolll making the world "'ork
be1l8l. l:'Ne don't pralend 10 be gurus,
knowing Iha t real educatloo as ks mOle
qu e5t1oos than ara ans",ered,)

As tile word gets out.nd more kids real·
Ize that elect,onlc communications via
rldio and compul8l1 empower t"'em 10
climb right out on the cutting edge 01 tile
c ultu' e rega,dless of lhei, age .nd 'ank,
well ... mcMI over world, Ile«I lhey come!

YOU"ll people .,e JUSI II ftu"llry as ever
10 """'I lIlei, l\illl'-t~s to thei, 1'Iign
w t f,I$oIII." Moal of .ft, hoaYing IIIII'''''OUS,
....~i... older I'Iama .Hd1 out to tllem
encourages tllem 10 d11e1p1ine them
__ lor Sl<oll--muI"Y. Then, I'IaYi"ll ..
scllOOl ,adio st.tion or _. to "Ol!f,lbef

st.t lons keeps them.1 1_ pitCh.
It III\l'erY ham club In thil Ir.ctionating

"'llf1d _e to sPO"&Of • schoOl club a nd
".,. the kid s t""oug"', .nd then tu,n ove'
.eal responsibilities 10 them, such as

I
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AfFORDABLE
Put your personal computer to work printing
the log,QSLs, or RnY...The Gemini 10 by
Star Micronics rs a versatile dot-matrix printer
thai we feel is the best buy for the money.
Parallel interface and both friction and tractor
feed are included at this low price.

Hear
Police! Fire

Weather
on 2 Meter Handhelds with
this MFJ VHF Converter.

Scanning
Handhelds

become
PoIicB/FiNJ
Scanners

MFJ·313

~ '" '"' ".v H.". ..n... ." ...• • -.. ... ..,.,. .... ." ,.,

CALL TOLL FREE .. • 800·647·1800

New MFJ VHF convener turns your synthe
sized scanning 2 meter handheld into a hot
Police/FirelWeather band scanner,

144-148 MHz handhalds receive Police/Fire
on 154·158 MHz witt! 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 Police/Fire bands, No mis
sed calls,

Highpass input filler and 2.5 GH2 transistor
gives excel lent uniform sensitivity over both
bands. Crystal controlled.

Bypass/OFF switch allows transmitt ing.
Won't burn out if you transmit (up to 5 watts)
with converter On . Low insertion SWR, Uses
AAA battery. 2Y.x1'hxllh in. BNC connectors.

Enjoy scanning, memory, digital readout, ele.
as provided by your handheld on Police/Fire
band.

220 MHz Converter for 2 M Handheld

S
' MFJ·314 MFJ·314. like MFJ·3135599 5 but le ts you receive 221

225 MHz on your 2 meter
. handheld.

Police/Fire/Weather Band Con
verter for 2 Meter Mobile Rigs.

MFJ-312

Call 601-323-5869 in Mis5 ..outside continental
USA, tech/order/ repair info. Telex 53-4590.

MI!!!' . ENTERPRISES
...... INCORPORATED'

Box 494, MissiSSIppi State, MS 39762

MFJ-312, like MFJ-313 but for mobile 2
meter rigs. Transmit up to 40 walls thru con
verter without damage. SO-239 connectors.
Mobile mounting brackets. Rugged. "ON"
LED. Use 12 VDC or AAA ballery. 3x4x1 In.

Order from MFJ and try it-no obligation. If
not delighted. re turn it within 30 days for
refund (less shipping). .Q!le year unconditional
guarantee.

Order today. Call toll free 800-647-1800.
Charge VISA. MC or mail check. money order
for amount indicated plus $4 .00 each shipping.

Hear police/fire/weather. Order now. ...234

GEMINI 10 • ••• •• •• $325

Ampersand
electron iCs .... 75

&065 M,uIonGo'9"' Rd . .... 66

S.n Di'"1l0 , CA 92 120

COMPONENTS

PROJECT PACKS
Olrec! lrom Eng land. F"lured '" Aad'a &. EI""lrom, W~rld

LJ G.As FET 2 MIIII MISt He. d Pn·AmpHh. r 123.SO
2 Meier Pre·Amp litier 6.50

o 2MI1trConverler 37.SO
UHF 110 cm) Pre-Amplitier g.~O

tJ UHFll0emlConvinef 38,SO
UHF 110 cm) to VHF (TVI Convene, SllSO

o 23 em Converter 43,50
t.:: Air Band Receiv II 162.00

FET Oip Oseilialor 52,50

OTH ER KITS
u CP!'l Code Praclice PrOCI"or/ElKlranic Klyer 41, DO

Generlll Coverage for Orake R.C, e , ARe<ei.el1
Splil Bond Speech Proce..o, 69,9~

[j Sm.rtSqulich 49,95
R·l No< .. B'idge 33.~

o L Mlltr 2S.50
[ 40M'lerORPTr.n,cei'< er lD1.95

• Shlpprng & Handlmg $2,50 

1983 Catalog 50 cents

Box 4115, Greenville, NH 03048
16031878·' 033

L Amphenol cenrectsrs
o B&Weoils, lwilchet .anl.nn..
o Hammon~ and lIU InclosulIS
o Ja~kson dills and drivl$ 0 limbic p.~~IIS

o J,W Mililf pins 0 Wifllnd tlb~

::::J Knobs and shlU couplers
o Millen ~omponlnll

MullraniC$ roller inductorl
Padder1.n~ trimmer ~.pa~'IOrl

C R,sislor1. ~.pa~itors, in~uclors

o Toroid1 . COrtS, be'~1. bllun.
o Tr.n1mitting/RI~livin9 C.p.eiton
o Air Var;.blet · Ca,dwell _ E,F. Johnlan

Hammarlund _ Mil~n

[1 Ilaarknob: Cenlral.b _ Jenning,

Take your favorite H.T. out
for a drive tonight. ~:~~~;y~~:~;~FARD;m
For $69.95 you get the most efficient, ~
dependable, tully guaranteed 35W 2 meter
amp kit tor your handy talkie money can buy.
Now you can save your batteries by operating
your H ,T. on low power and still get out like a
mobile rig. T he model 335A produces 35 watts ..
out with an input of 3 watts, and 15 watts out with .. ' .
only 1 watt in. Compatible with IC-2AT , TR-2400, ~,..
Vaesu, Wilson & Tempo! Other 2 met~r mo~~ls are avail- .~
able with outputs of 25W and 75W, In addition to a 1000
amplifier kit for 430MHZ. ...382

Comm unication Concepts Inc. (~~~.;~.'.~.'.'.'.'.~.-.'.".'.~.~••

TO O RDER: Mail order only, check or money order.
Add 6% sales tax on California orders. Allow 2 weeks
for personal checks to clear. Price includes UPS
shipping in continental US. Prices subject to chanqe
without notice. Circle reader service number for pnnt
sample.

PROGRAM DII K.PAK I REGULAR

Super-Log $ 19.95
Custom Beam Heading $ 26.95
Compu-Log $ 16.95
Antenna Anatomy $ 14.95
Super Duper $ 9.95
Micro-Clock $ 9.95
Micro-OX $ 9.95
IRC Management $ 9.95

DilLY84995 ~~~~

PROGRAM DISK·PAK .. REGULAR

Novice Theory Review $
General Theory Review $
Advanced Theory Review $
Extra Theory Review $
Morse Code Trainer $ 16.95

DilLY82995 $v:J~
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Gordon W..t W~NOA

C~t. M... CA

proach to objecli... product "".Iu.lion,
Unless you are.n acclaimed ecee-teecn
Ing axpert, YOU' opinion••nd ot>aert• .
lions in print .'01 onty one man', view ole
product Did you Iry ill n . cl.sslOOIfI ' il...
lotion? Did you 0;'" tile I. pea to tile kid
down the It""" who had _ s t'UlXIling
with the COlle, .nd dId you lol low- up \0...,
-..tlelhel 01 not 1"- t. pes k<l(II his Int.·
est? Are you . wa,e 01 lilt pooularilY 01
lI&reo eas sella pl.yers lnal kids t.ke Wl t~

tll8m -vwhe"'? H.... you acluallY tn.:!
listening 10 lhe I. pee while going to work
10 fUlly a.ppreciata lhe ~"ac:k 'lar·
,.ted channel?

YOUI levlew should .- h.... been
plinted because It Is jlUlely a personal
evaluat ion ol • cO<le-l..,ning concepl
tMt you, aa . n old-timer-, mlgh l not like. I
would rem lr>d you tha t your publlshel IiI
you rea lly a re on the a la ll of 73) has long
preached the need lo r ge tting more kid .
Into ham ,adio. Thia Ireen new approach
of codll' learnlnll i. indeed working in ge l·
t ing kids to Ii stan to the tapes.

AUe' all , o ne ct the hardelt part s 01
learning the code is almply keeping an in·
teresttn pract ic ing ev"'Y day . You mis sed
that one complete ly in your personal re
vlew 0 ' OU' p,oduct-you f.lled to men
tion tnat these ta pes were Indeed "dill",,·
."," than othltl' tapes and 11'1., they do
keep a perllOll 'S Int llest to continue play·
lng Illem on • lla lly baal"

1.4,- Jenkina, as , )ournali$! , you are.
diSCIedi l to tile . rt III property evaluat ing
• producl in print I ha... probably logged

tnousa.nda 01 words mOle than you in
print, and I would hope that you would
t.ke some Inen llly~ and know wI1at
the hell you ;ara 1. lking .DOllI befOie sil
ting down a l YOU' Iypawrit"" and leanng
down ;a prO'f&ll codlHea,ning method lhoal
could very wel l lu,e more kids .nd adults
into nam radio .

YouOlWious ly dldn't_ get to lhe laal
tape - il s peci fically p'epares studenls to
pass thei , FCC Novice-c lass teat by dupl i·
ca t lng the exaCI lone .nd d ,t-dah ratio,
and using aimil;ar type lo,m. t msl",ial to
ll'la t which the FCC u.... If ttle Novice ap
plicanl choo.e. to be tested by a fellow
amaleur radio e.amlner, there are seve ral
messalle, that maet FCC-pul>l isned
s pec illc . lions thst the ..amlner migh t
d,aw upon. You alSO I.iled to mention tha t
we have complete code courses fOf tile
new VOlunteer ex. miner lhal meet pul).
IIshed FCC speci 'ications for a ll levels 0'
IIcenSlira .

Any time you . Ie OUI hltl'e on the West
Coasl, please don'l I'Ie$ll." to stop by
one 01 ou' _ ing college cl.I_. l+eIe
you will see the new gener.'ion at .
teur lallio opeI.tors. n- ...e positl.....
th ink ing people that get the best out o f
any produc1 oH...ed Rathel tnan SItting
bad< ;and t.klng pop aI'IoIs .1 eqUIpment
01 rr\i;lIWneI 01 writ8lll that they mighl
not cara fOi. eacfl 01our students cOllce,,·
trates on the peaiti....nd gets the best
out of wI1al arnet"'" radio writers, ....n...
f;aclu,ers,.nd ins.tl'\JCtOiI hoa... 10 oil• .

You .hould sit In on one o f our
classes-you very well could leam IOI'I'l&

tn ing and a llO . 'reah approach to. peal·
li... ou tlook on .ny1nlng tl'l.t will .asist
mOle people Into IOI ning the ,.nkS 01
amataur radio.

I Ipp'ItI'JI,la yovT comment. and would
like to ISSU.. you ,hll Ihe ra wll /W lnranl
10 belittle you or your produCI In my ,.,..
~Iew. Althouph you . lIm 10 hi'" locu.ed
on the nag."'" comm."t., I d id . ppl.ud
the produclion . nd or~nlZlllonlt fea ·
tu..s 01 your I.pa•• which I lfi, -'" done
very~1._AveryJ."kln, WB&JLG.

UNFAIR REVIEW?

The JUly, 1963. illSU8 01 73. 1.4 ,- Jenkins..
earried yotlI review III oor Radio School
begilV'l<ll tape course. I ..ouId like to dll'
cuas th is review witn you 100 Iu"""" edifl·
cation about our COlllH'.'lIIng program
You r opinlon.ated r.....jew cont.ina _.1
mi..lataments which I would lika 10 COl·

rect. YOUI , iIl'Iiew .110 does great dissel'
vice to anyone all~lng to bring more
young people Into tl'l8 l.nkS 01 .....teur
,ad,O.

First of all , get my call,ion correct . It la
WB6NO....

You, slalemenl that the characl""
speed pel individual le ll&! I' ,10_ th.n
1001' 1!l wpm fOi ou ' beginne' t.pea ia not
correct. Our lapel w",e gene,.ted by tne
sa me compute, specificat ion s that the
Federal Communications Commission
outlined in lhe ir CCITI Recommendat ion
R.140, Our beginner 5·wOld·per.mlnute
c~.r.cters a re sent .t e• • cl ly 13 words
per minut e w;lh longer a paces In belw&Eln
eaCh cnaracler to . low down ttle l peed to
!l wpm. We agree with you that s tudeflta
ahould learn Ihe cha r.clMS . t .n Initl.1
highel (1 3 wpm) cn. racl• • peed 10 th.1
lhey do not need 10 ,elea,n the lett8ls
while laddlng lhe GeneI. ' -<:I••S licanae.

Your purely persona l 11.,_11 .DOllI
,.ndom lei ters velSUI ....t_ sI'Iould
not ha... enl""ed inlo .n object l... rill'liew
.bout the COO l learning procasa. Our
I.pes specifica lly tl.in students to learn
how 10 send.nd recei... code _ tile all.
.nd to pass typical _-t....i ' FCC-Iype
0S0s. "'ltt>ough landom letl8lll cert.inly
. 'a ha,der 10 mllITIOl ize , our lape cour-_
.ra designed 110 lhal lhe "udenta aI'IOuId
na... to only pl.y eaCh Indlvldt.lal caste"e
th ,ee 01 lour tl..- belOIt goi ng on to the
ne.t one. When the student Is bag inn i"ll
10 memorize one casset te , th.t's . ,ignal
10 go on to the next one. Thi, i. prec is e ly
why we have fou, indivl du .1 calle tt e •.
e.ch 1V. hours long, as OPPOled to a
single tape casselle, In lea' ning Ihe coda.

Our Code-teaching techniques have
been trle<! and proven to o ve, 4,000 gradu·
atOll 01 OUI eollege clanes here on the
Was t Coast. We wa lch Iha I ludenta p,a
gran through the l. peS a nd monllo' Ihelr
progrea, carefully, YOUI personal obser·
v.'Ion. are obviously not baaed on .ctual
c lassroom Ins truo::lion .

As • fallow journall.t. I would eaul lon
you lrom taking tile high and mighty . po

1 1

II la Infunating how lime and lime . galn
Ih., Inlti. l . pa rl< tn.t cou ld grow Inlo •
~.Iuable additlon to nam ,.diO Is
squaahed by lhal inl""nal code, 0- . r>d
over, they na... lold me MI h. ... bell...
Ihlngs to do with my t1rne tnan IeaIn....._-

Sura, we ha.... lllmpfe enl ry~ Ii·
cense: Novice claas. and it Is • joka. TMy
.ra . llocated llll_s 01 bandwldtns in
hlgM)RM banda . nd fOlC*! to fead code.

Code' When the wtIoIe world 'Peak'
Ih,ough comput8lll, over ..tel litea, .nd
th,ough goodness knows whoat 0 11'>1I wan
ders, someone Is honesl ly ex pecti ng 10 In
t. est an inlel ligent, Inqui,l ng mind In an
entry-le-.el IIcens.a fOi the excltlng (1)

WQIl(f 01 ham r&<llo where they ha... 10
cflirp out • co:w-aaHon over radio Moe
cow on 40 metMs? ! Until tll iS all changes,
h.m ladio Is In trOUbla ,

W. yne , please keep up Ihe flgnt. You
are rlgnt, like you we' e abOul FM and are
about computers . I Just wanted to let you
know some of uS do Indeed agree with you
and apprecia te your foresight and ellOl'IS.

larry J ack KL1G LK
Annapolla MD

teet -I 'll 11.1 my pel'sonlIl observ.t lona
• nd thoee o . some people c lose to me
who . 101 not hams. To me, nam ,adio hoal
probably been one of lhe a trongesl drlvlng
lnlluenoes In my life. I can lrace pracllcal·
Iy-V majolthing I ha... done bad< 10 It
In some way.

I go! my filSllicense.s .1-0&1 In ,...
nIor hlgfl achooI. A Technician 11canw
to me there wu no gre.aler gatew.y 10 lhe
explorsllon III the world III eltctronlca
than lhoat license. F,om the I l .rl, I wa.
lasclnaled by UHF and mlcrow._ . 10

the lack III HF privileges ha.s _ ~nl

mucro to me-.t leul witl'llhe Ext r. code
speed test. This ha.s been l,ue lor all t......
I'M'" 10 that ilrst license I earned . , tile
landeI.ge 0114 Is sllll tlleone I hold now,
.Ilhough I ereee have ea,ned commerc i. l·
cl... ,adiotelephone licenses. I rem_
bel th.t h.m license as my PIoSSport to
learning In high scl'lool. While othels we'e
busy with sporta. I was designing UHF
tfanaverters a nd dreaming 01 eollege.

I wenl to c~lege and have never re.lly
leU. I earned eeverar unde'graduate and
g,.duate Geglees In the ha,d and social
sclene" .nd medicine and am now in my
thi,d yfI.r Of dental school. I sometimea
WOIideo what I would h.ve done If I'd not
h.d ham lad io as an outlello exp lOie sci·
ence as • YOUnge! pelion. In the ,...n
lime, between schooling, 1'... WOiked as
an angl~ 101 . la rge unl-.ily, design
Ing mlc'ow. ... meteorological sounding
cla'o' ." as an .rcheoIogis t in Cenll.l Am.
.nca. and .s • scienlist al • medical
achooI-to name . 'ew;abe.

rv. . '10 been a day la bOl. mOle 11..
tnan I ean _ . a lway$ aupponl ng
myself by the sweat 01 my tIIOW. And
101 0"""",,",. I..... rr\i;nagol(! to Ir...... tile--The point 011011 of Ihis is lhoat I ha... h.d
• Chance 10~ a great C'OSll secl lon 01
people from varied and dllluse back·
g'ounds. WheMYer lhe subject 01 h.m r.·
d lo la bIought up, it """",S ' .111 \0 exclla
an Inl",est_ When ca was big, everyone
It>ough t the lwo we'" the s ame. I was .1·
w. YI explaining the dittlHance, . nd with
that dlttMence , Iha excitement I le lt . bOut
ham fad lo. Now, with few uceptionl ,
thaaa we'e Inleresling, Inleiligent , matura
people, people that wo uld be a charming
as$<!t to .ny organ ization. I see In them .11
the .blilty 10 bflng to a group .n enliven
Ing vitality Ihat lew could not hel p but leel
would make a poslti... contrlbu llon 10 . ny
held - especl.lly nam radio . I ha... """""
underslood why. to be • real ham, you
musl be Interested only In nam ,adlo. SO
IflIICh belt. Is lhe ham wilh. bIOad back ·
gIOUI'ld who can bring lhese oullide int...·
eet. InlO l\am radio.

8<Jt lime and aga in, .11. dat.llong lhe
poait i-.e .spects III my hobtly, they WOUld
....bout tile license r8Qui,_ ts, .nd
Ilme.r>d again lhe code was trtelu,n<Iff . I
.- r. n InlO anyone obteetlng to tile
lechnlcal ex.m; tney could .-st.nd its
nMd.nd lel t lUre lhey could maslll that
.specl 01 tM license. 8<Jt they .'wa.,.,
.sked me '''why do I ha... to I..,n t..,.
Morse code?" I couldn'1 lond st ili ean'l . n
1_. "'nothel essel II 1oIIt.

Othltl', who are s till dete,mlned to ax ·
perlment wit h ,adlo. t . 1_ 10 FCC P.rt !l
on CI... A ca. il lS possible 10 do planty
0 ' expe,lmenting and radieMng ouilide
hamdom-but wh.t . loss to our hobby!

I a trongl y ' &Ell thai unle.. WI can get
people Into ham radio at a 1"",,1Ihal la laaa
than "pe,'e<:lion" and can grow within thl
hobby, th.t we will witneaa the decline
.nd a...nl ual death 01 h.m rad iO belOl'e
too long. There are too many people Int""·
.tad In ou, I, aq uency bandl .nd 100
....ny otl'>ll out le ts for young, probing 101·

II'lUflC mlnda.

SURGE PROTECTlON

'""_
Holloman AFIl NM

s.-a1 leiters and calls have been Ie
oal....,;l flom hama who ha... had I'ouble
IInd,ng IUlge prOIe<:lors In thel, local
-'«trieall-\lopply r.ouses. My art icle in llIe
February issue 01 73 dinct ibes lhese de
vices; how_, not want ing to endorse
any manufac:t ur"" I d id not menllon . ny
lrade na,."".. FOI those who m.y h. ...
Irouble flnd lng one locall y, he", ere aome
ca l. log numbers :
• Squ.re 0 Company-J 92OQ.10 5ecof1d.
ary Surge Protector ,
e aemlral Electric Company- TLP·17!l
Lightning P,otector,
• Delta Company- lA·302 Lightning "".
restor,

With tile$<! numbers , one shou ld be

.ble to locate one In any of ttle largao
cit....

Robert R McK. y NaAOA
D.yton OH

ttle "'rmy, Navy, Marines, ... il Force, to re
mote ea.at G....rd stations , and to Armed
Sefyicet YMCAs. l/SO$ , $ftI'\Iicemen's
cent..... etc.

One lett. _ 1ece;\Illd, reacl: ''The fI'lI!IIn

ben III ttle - Ih Maint. Co. would like 10 ex·
pr... lhell gra lilude 101 a ll lhe ....il ' e
ct/ved undellhe Qvislrr\i;s Mioll~ll pro>
Il"am. Many 01 our youog soIdi<ll. Ie
Qti-ved~ little mail during lhe PIosl fIOl~

day _son. They _01 -V pleased 10 go
to the maitlOOlfl and l ind . .. ....11 110m
ao::IOQ the United Stlotes.M

The 8th ...........1 Ollisl....s MilII~II is
now undenitay. This Is an ideal projel: t 101
Indl'l!duall " -.ell as h,mllies.nd~
and il an exc.pl ional oppoIl unily lor lei ·
ung OUI young mililary people know tt\4lt
_ 1'1.... not fOlgo{ten them, Ihat we .'e
th ink ing of them-espec ia lly et ChriSt·
mas w!'Hln many will not be able to be with
ttlel, famlll" but will be on duty.t bues
.r>d post. ac'oss the US and around Ihe
world. (Mall was sent last yfla, to the
Ma, lnes In l ebanon as well as to the US
peao;e.k&Elplng forces In the S inal.)

For inlormation on how you, your fami.
Iy, or you, organll a t lon may have a part in
th is unlqlle program, plea il-<l .end • $fllf·
.ddr..Md, stamped envelope (bus iness·
I lza, If poslible) 10: ... rmed Forces Mall
~II, eo. a, Holloman Air Force Base NM
88330 I.nd menlion that you ,ead aDOllt
Mall ~lIln 73l- Thank youl

1 '

I HISTORIC THROWBACK? I
Aftll lHding your I. st tldilOllal ,,",uly.

1l11l3l. I ,..lIy hope tnat tile st. t,..quo
code plopoI'ehll . re not winning. I hoa...
bMn w.tcfllng the emergence 01 lhe no>
code IIcanH with considerable Inl",..1
_ tlle.,......nd leel that It 1$long _ .

due-but then, I felt lhal w.y wI'Ien I got
my Ilcan.. 20 )'Mr$ &00. E-. bKk then
tile '.t~le 101 wily an aspi,anl mull
demonsl,.te. manua l skill.t one a,chalc
'0IITl 01 communlcatiONl """"" mat1e
much lenle. Aft"" a ll, one did not l'I.ve to
demonll,.te the .bl lity to use propel'
gramm., to be .ble to u.e pl'lone, lakl a
typing te tt 10' teletype. 0' even a sc reen
teet to use televis ion . Code a lwaYI
aeemed to me 10 be a t hrowbac k in
hlslory-"ll\I;a had to sufler throu-gh it,
.nd 10 do you." Somehow, that mentality
has ml,.culoualy been allowed to aUIVI"..
I deeply 18&1 tl'lla stOl>8'-age pf'IUO$OpfIy la
,lie tr.goI(!y fOl' ham radio.

Spoaaking personally-which Is h.ld
not to <10 on such . n emolional lUI).
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• Individually tJl ibrated resiSUllCe rllnge
• Built-in I'lIng!! extender
• Elpanded toIpacitance rang'

impedal'lCtS witll transmatcn and dummy load
Order from MFJ and try it-no obligation. 1/ not

delighted , return it within 30days for a refund (less
shipping). This bridge Is unconditionally guar
anteed for one year,

To order, simply een us TOll FREE 800-647·
1800 and charge it to your VISA or Master Charge
account or mail us a check or money order for
$59,95 plus $4.00 shipping and handling lor
MFJ-2D2B . Order today.

Put this MFJ Noise Bridge to won: Imprav1ng
your antenna. Order'rom MFJ or 1M your dealer.

Call 601·323-5869 in MS, outside continental USA
or tor tech.zorcer/ repan Info, Telex 53·4~ STKV.

MFJ ENTERPRISES,
INCORPORATED

~"" 80_ 494, Mississippi Sial• . MS 39162

•••

... ' .... .

. 1M
~ ~ .•
"I ,.. \.I• . . --,-.-••

. ..

NEW FEATURES: Individually hand allbrated
resistance scale. expanded capacitance range
(1: 150 pf), built ·in range extender gives accurate
measurements and much extended measuring
range. 1-100 MHz. Simple to use, Comprehensive
computer proven manual.

TtII. New MFJ·2D2B NollI Bridge lets you
Quickly ad just your sing le or mcruoano dipole ,
inverted vee , beam, vertical , mobile whip or
random system for maximum performance

Tells resonanllrequenl;'f and whether to shorten
or lengthen your antenna lor minimum SWR over
arty portion 01a band

Wons with any rUver or tnnKeiver, 50-239
connectors. 510:2 10: 4 inches. Use 9 volt battery,

Other uses: tune transmatctr adjust tuned
circuits: measure inductance, RF impedance ot
ampli fiers, bahms, transformers: erecmcar length,
velocity factor. impedance of coax: synthesize RF

MFJ NOISE BRIDGE
Adjust antenna for maximum performance. Measure resonant
frequency , radiation resistance, reactance. Individually
calibrated resistance scale, expanded capacitance range, built
in ra nge extender gives accurate extended measuring range.

• ·..w
" ~P ~'" Complol<l W1l.h"""".cab..,

9landsoro 4 pln~
Rp·JB ..... abanllX.-pI. Wl:thcut

~ Add yOUr .-r>
BP.JC a:eua.-_--.r.r

...-:m1lW·PaI.... • .• PI'
AJI wtM -..bIod -..:I OH _ ..
add e... su.Tu··

"ADD rIlE BEEP!"

.. 8P-3 ..."tom&Uo&.lly pI'Ov'd.... senl.le high fre
Que"cy beep .llhe bttglnn ln,g of...,1\ ltansm,.·
alOn &nd" I"" _p althe ""d. Vll'!.ually.11ml
n..... " l&Ill-<lvu'", Opoo....- ror u p 10 0ne y..,.
otl .. &lng!o 9 V t>o.lUr')' lnot IJUP pl le<!l Can be
4..-1J1 1nlerfaced to &117~y.. whJ<:h UI
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AMATEUR AND COMM ERCIAL
COMMUNICATION SERVICES

Use the Amplre 2001 to improve the performance of
your microwave receivi ng system. The broadband de·
sign lowers the system noise f igure and increases the
overall system gain. Use the Amplre 2001 for the micro
wave TV band and the Ampire 1690N for the GOES and
METEOSAT weather satellite band .

Amplre 1690N , ,1139"
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DX
Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

MALPElO ISLAND
Otllhe _ I (:OUt 01' South ""-lea. In

!tie general di'tetlon of the Gf.1~ IS
lands, the tiny I'land of UalP'!O r..'"
IrQI'll the Pacillc. TrIll unlrohabillCl rocl< II
f., -.gII lrom lhe eout of CoIornDia to
qualify ~"le Meount ry'" undef
exec so ..... lpeI<) InrllCts an~
siof\IIl OXpedlllon. Such • Ir lp II~
uIed for Ihia month.

The island of M&lpelo ....~ "Nodi ly
"-;ng up the Ill ' oj lhe rnc.-t·...nted
DxCC count..... , Ince lhe ..,II OXpedI·
t iOn _81 )1M'" -00- MalpelO _ 
1..-1 the Top Ten in 1983. But COlombia

..'ric" ve... to Ualpelo, ao they won'

...... to •...eue s tranded DXP"d,11oners all
lhe rocl<. A fortUItous comlllNl11on of cl ,
cumaUlIlCM «**llhe door to Ma lpelo
Ihia yMI'.

The nallonal amaleu. radIo llOClety of
CoIom/)I.. the UfiIoI CoIomOi_ de~;O"

.Hc~(lCRA~ II celebrating lis !10th
anni_n ry Ihll )1M' . ....nd • h lgl'l petit

otwll olliela', ....no h.~ to be • nam
.adio ope<. tor, has HCured Hie aulll

tance ol lhe COlombian Ni VY lor tranapol"
' tllotl and logislicaltuWQl1.

Th ll aslillanee should ' a c lllla' i •
Iong-tirne goal of "" Ipelo DXpedIUoneno:
• radio s 'allon on the lop 01 tile Island .
The only 'andlng . ... on the ...11•• ia l.and
is a ,m. 1I "beilch" on t"., lKMJtheilStern
corner. High c l+lls a urround thia "beach,"
wllich . ct ual ly il I steeply Iloplng pile 01
100M 'och. Eyen cli mbing 10 Ihe top 01
tile Il la nd I' I lormldable t. sk . C.,rylng
,adlo equlpnlflnt , antennas, OOne,a lors,
and luel Is 001 01 t"., question. So pI""l·
au l OXpeditiona ha.e opereled 110m Ihe
beach, muclllo t"., c h. g rln of Weat Coast
and Japa""SfI OXera. For the e normous
bulk 01 I"., Isl. nd blocke the beach re d lo
communlColtlonl to th e I'IOrt Il . nd norlh.
wesl: wtI.nd 7 Ind J ....

Tha m.gnllude of thle p,oblem CoIn be
seen /rom lhe Hmoet·W. nted" atatlstlce
t,om The DX Bu/,.Wt (306 Vernon A"""U>9,
V",non CT 06066). In 1962. Ml lpelo wilS
the 111h moet·w.nled counlry _ III.

Hau."' , many mo<e wesl Coast .nd J'"
OX"'s ~ HK'. Malpelo ,.nk' iIS . th
moel w. nled In W6, 2nd In J A• • nd 1st In
W1• • head lMlfl 01 China! On the otheo
hand, M.lpelo f.nks only 16th .1'l'IOf'Ig W.
OXer-a. ... at .tionon lop of the is l.nd, with-
out .. lOITTlOUI cU tis In the w.y. would be.
pI I ld to the Pacillc oXen.

The LCRA II takIng pl8CoIulionl in en.
the N. ")' helicopten .,e unable to ll8I up
• I lllion on lhelop (see why h.'iing the
N. ")' on)'OU' s ide helps?). The LCRA opeI'
.Iorl hawe been soIiciling propegetlOfl I...
'ormelion, schedules• • nd hequenciel; lor
IhoM partl 01 the world which _peeillty
need. M,;pelo OSl CoI,,,- OX clubs.nd i...
dMd....Is .....we sent sugoested opeI.l ing
ICheo:luIes Ind bands to make lhe best
use 01' the !> p1enned deys 01' opeIat lon.
With CoI,elul pl.nnlng .nd cooperation
lrom 011''''- III"IlIteurs. l he LCRA gfOUCl
could hoandle much ollhe oemand lor MI l·
peIo __ lrom lhe beach.

The del.ils; The OXpedltlon Is sp0n

sored by lhe Ug.a CoIombi..... de fliId~

.licionadoe In f;QOIdinetion with the Co
IomtIiln N8")'. The ..... teu's will In be
LCRA members• • 11 HK IiClol Ie!S. The
Collision will be HKIt1U, OSL 'ii. HK30 00.
Projected I,equencles . ,e CW-1625.
35(1), 7005. 1~ 2102!l. and 28025;
SS8 - 1825, arss.11)8!), U1 M , 21295, Ind
2M9!>. S.1e!lite and 2......tel' gea' will be
a long IS well.

The Colombian ama teurs a,e keeping
busy dtJflng the 50th . nn lYe<Sary 01 Ihei ,
na llonal society. In addition 10 thfllf Mi l·
pelo OXpeditlon, LCRA is sponsoring •
s pecia l certi lic.le to amateu's who work
CoIombi. n ".tlons with !)K a lld 5J p,e
fixe s In 1983. Work any 6 5K or a ny 8 5J
p,elix n (the y can't be m ixed) a nd $6fld
coplas 01 the QSls to LCRA, PO Box 564,
Bogota, Colombia. 10' the " ee ce rtilic. te.

Ou' tllanks to F,ed Laun K3Z0 (sea pho
to ) 10/ thi s Info,ma tion.

SPRATLY CONTINUED
The fescue 01 Bald u' OJ6SI (see thl.

column. last flIOIl th) . nd thto otllel' .u....l·
¥OIl 01 hll m·tated OXped ltion did no t end
the ,tory 01Spr.Uy, 1963. First, tt>ere were
the mysterious CW slg n"la, without cell·
sign, aeylng tllat Balduf' . g,oup had been

picked up by I Russian ,ubma,lne , Some
SOulhe••t As l. n . mateurs Ie., a redio
hQl.x. one with the ele l'l'l8f1t 01 lun re
mewed. MOle ,e,louI, how_ , w•• Ihe re
I cl lon 01 the GenTlen pres, to the disas·

00.
The luddlln. unexpla ined d lsePPN'·

•nee of I OO""fNTllIRt countel'espionage
.genl (l0f .uo;/l was Baldur'! ettracted the
. lIentloo 01 lhe press quiCkly, enough 10
lhal Baldu' " wile II . f,,1d to go ouldoors.
Bul the problem multiplied wOlIn the .urvl·
¥OIl w_ flnelly IlIJlled Irom lhe -.

GerrNn "e xpotrl l" aeid In. group could
not heWl IUrvl...cl limost ten days In lhe
UntO'ilIfed dinghy. becIoUM 01 lhe high
t""""".tu'" end lhe Iact< 01 w.,.... lood,
and c lol hlng. TheM . >pert. noted the Ie

.........bIy good physlcel condi lion 01 the
lou' l\.II.iOOlI end IUQQMted that they
lied lied llOf'I'IeI hlng 10 INI In lhe PiIII len..,..

The rumora 01 cennlbilliam coupled
with the 111"1'01 lOUf'ding mi$llon 01 tl'lis
counterspy whipp«! tM Gennan pless i ...

10 ' f,lItlly, .nd Baldu< and hll lamily _e
Iool.Ino.d OIl --,. turn. The rumoo-a life, 01'
courM, nonsense.

H[): pertIR rntghl auogest ,he SUfYival
lima 01' en "a_ege~ c itiletl In llmil.,
cond'tKlna, b<lt lhey cennot stete that tM
party COUld not ha... 1-\IfVl'Ied. Thouaends
01 IUrvl¥Oll 01 lorpedo et lact<1 In the
Nonh "'Ul nllC Wi ll .It..t lhet ",my. 1 et
sea In I small bolt IS mo<e • matter 01'
ment.1 .ttltude .f'd eommon sense than
the dict.tea 01 e.perls.

And Ba ldur'l group 1001< g,eal care to
incINM lhel. c hances of s um ya l. Know·
Ing lhat dehydra tion w.. the most _ious
p!Ot)Iem, the gfOUp poured aeaw.t'" OIl'"
lhelf bodi.., to reduce thelf te mperat u' es
and dec,ease lhe body WI lei' losl thfough
s w_ung. They C&ndully avoided d'lnklng
.ny seew.tlf , which .ctu.lly dehyd,a tes
the body and can be l. t.1 II t.ken In the
Ille st.ges 01 dellyd,.tlon. The members
01 Ille e Xpedition . yolded unnecessa ry
lalk lng and kep t thel ' lips pressed toooth.
er, to red uce w.ter lass th'ough tile
mouth. TtIflYconse f'i8d Iheir Mle,gl8$, not
wilSting ellOft In ,owing, IIlg w.ylng, or
o tller emotlon. lly sa tle lylng but unpfoJ
ductiYe . c tlYltles,

In eho rt, tlley did ex.ctly whet they h.d
to do 10 .u....IYfI: conserYad thel , $le nde r
,eaources as long .. possible. Foo, 01tile
IlYfl who entlfed Ihe l, dinghy ,urYlYed the
orde.I , .nd Qe,O DJ6EI , who d idn 't m.ka
It, WilS tile lea,t phy. lc . lly fll In the g'oop.

Nevert hele.., the noneen" continued ,
muct1 to the c h.rgrln 01 8 a ldu' alld hiS
l.mHy, ...nd he I••tllI oul lheCOSI of .1I the

equIpment . without. word out 01 the Viet·
n.mne OQ\/9I"nrnont . not 10 l'I'l8f1t1on the

t'aglc Lon 01 lite.

The "OltMor'" Spntly OXpMlltloo

Meanwhile , while t"" conlr_ay ,Uf·
roundIng the DJ6S1 OXped ltion ' I gea, ....
otheo amateu t g rou p made an ....ull 00

Spra tly, somewI'Ial mo<e .uecesll..lly. tn
&arty May. Chito Klntane, DU1CK hllched
a ride with the Philippine goo'Iif1'IfTl9ft to •
Philippine-conl ,oIled is l. nd In the Spr.tly
group, Thlt ll- This Illlend II under the
ct.imed . nd actual cont'oI 01' lhe Phil ip
pine 0QWIlllWTletlt. .. ind icated by the wel l·
maintained .irsl,lp. 8ecaUM Thltu I. 10
close to the main groop al Philippine i..
landS. any III"IlIteur ,adIo opeIation lrom
Thitu woukl count lor DtJ.Pt\illppl.-. not
Spratly.

But Chilo didn' opeIate f,om ThItu. He
pulll>ed 011 in In"et.bIe rubOer"ttl wllh.
pack of scioenlills .nd motored to en i..
I. nd ofl P.....t. Cay. The st.ted OU'poM

al lhe trip was lhe eatebllatvnent 01' • wilo;!.
lile PO!! I we, espeelllly tOfu~ iii• .
Chilo wenl along to proride _gency
CQflVnUnlc.ationl from 1M _e cey
.nd to make '1'1 occasional OX conIeet In

the ab$eflOe ct an _lI'l"iC'"
Chilo did indeed get felliOt .nd . nten

nas to the iSland in the Sprally group.nd
did make some fellio contee" t,om the I..
I.nd. Limited a nlenne••nd generator
prot>leml resl'lcted the opef't loo to list ·
style, otten control led by DU9RG. A~
pie tl'oo\l$llnd amaleurs, moaUy In AsI.,
wotked l S1 CK.

Some . mateurs leel the Qgefalion
Should counl only lor lhe Philippines, as
the Philippine governmenl prOllide<l the
transportatloo . nd "protecuoo" 01 the
party I,om st.rt to Ilnlsh . While the Isla nd
where Chlto Qgefalild was technlc. lly
"unadminis te red," il was clea,ly under
th e cont,oI 01 the PhilipPi"" government
while Chlto oplIf.ted, .nd thu' should nol
be conside<ed Spra tly.

On the 0111.., ha nd. the Phllippioa gOll'
Ifnment dllcllned to Issue . OU license Of
Cillls ign 10' th .. i,lillld. citing "In ta,natlon·
al repercussions" On th is ba s i•• Chlto
cla ims the use 01 the unolllci a l "lS" p••
fix and 1I0pes lIi s eXpedll lon will cou nt lo r
Sp,atly, not th .. Phillpplnas .

Whal""ar t he outcome 01 the debata as
to which exec "country" Ch ito was In.
Chilo s.YS he will be bilck .g.ln beto..
the end 01 1983. World Communication,
Year. A lew more lucky . ma te u' s might be
able to put a l S l CK QSL CoI,d on thei, w. 11
(_ c.' d).

Mea nWhile • • 11Is not quiet on tile home

,
I,

•

120 73 Magazine · Octobef,1983



-s ' .00
,~

13.00
3T.oa
,.~

1• .50

.~
$XI.OO

30.00
.0.00
".00
33.00
33.00
. 0.00
.1.00

RF TRANSISTORS
FRESH STOCK · NOT SURPLUS

"..RF_
IIIRF U 2
..Run
..N U $

"AF'"..RF"IA

2·)0 .....
p,," Ne1 I.lno:NP- p.... "'"

MAF.12 $11.00 n l ,oo MAH 55 113.50
MAFU l 21.00 51.00 MAF. 55" 13.10
MAH 50 12.50 21.00 III AF. " 11.00
IIIAF. 50" 12.50 21.00 III AF. 12 20.00
III AF. 53 15.00 33,00 SAF2012 15.00
IIIAF. 35.. 15.00 33,00 5RF21" 15.00
IIIRUM 16.50 3. ,00 C0 2M5 11.50
IIIRF.5oI.. 16.50 36.00 C0 3.2. 11.00

H'fl" G,wI ~...,..., P.". ... 0<>0<l:I A_
~ "" . ,SO " RFU S

31.SO " RU 71
I"SO lItIIF.n
.2,00 $01401
I • .SO SOl 41 1
1..110 510-12

WHF I UHF 7RANS/StOll S
T.-t>4 t,ICIU"II l'loI_ U" , _
..RFUI ~I XlW U 5--l 15 $13-00
..RF240 (al . OW 1.5--1 7$ 15-00
" RF2. 5 (F) lOW 13o-l1i 21.00
IIIAF2U (F) l OW 130-11 5 21-00
..AF aI2 (F] 10W 27·SO 20.00
SOUll (F) lOW 130-115 21UO
soun (F) 125W 130-115 31.00
SOU . I (F) now 130-115 83.50
210'6011 la> U W 130-115 7.75
210'6012 1_> 25W 130-115 1.7 5
210'6013 jal 30W 130-175 11.75
2N6OU ja, .OW 130-175 12.00
2SCll55 I W 130-17$ 15-00
2SCnn 5W 130-11$ ZO.OO
MN "', IF) IS W .30-<110 11.00
_.... IF) 2' W . 30-<110 21.5G
_... IF) U W . XI-"I10 2• .50
li N '" lfl lOW ~10 3-3.50
recnnicaJ ASSIstance and CIC)ss~effNence
infol'ma l>Ot1 on CO. PT. RF. SRF & SO PIN's:
CaHOOT Engmeermg DeDr (619) 744-{)728
WE SHIP SAME DA Y C.O.D or VISAIMC.
M'nlmum Order 520.00 Add $3,50 Shipping
RF Parts Catalog Avail, OEM & Quantity rxscccots

ORDERS QNLY. 800-854·1927

ETCO ELECTRONICS
DEPT. 590

I
Mailing list Control Center
Box 840 . ,
Champlain. N.V.12919 I

I
I Enclose (cash OK);
Please rush postpaid I
O 51 1Dl' I ,_ IiUbseriplion 10 the

I
worid famous ETeO CoItalog.

O $3 Canadian ' FDl'eign 1 'H'
,ubscription to the ETeO eatalog. I

O 304 page hendbook " BUil D YOUR

I OWN EARTH STATION" . (TA02S1 $10.00
D 360 page' MASTER HANDBOOK OF I

TELEPHONES. (lA001) $11 .00

I0 FREE · sample cop, of the barga in
packed ETeO ealalog. (USAonl,1

N.m~~~~~~~~~~~~~~ IIAd'"''Ci ty

'to" Zip -.I
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~~fOO'2 ......_ _ __ ••

do<.C>lO> " " _ bu .,..",nted " ..
~..,..,..,__ OO<No_to.....-..-......
by -....~100 ...... .~ &I.eng'" on "9' _ No

"""'"' --.~ ~"'""---___ "'"' 10< ,.,' .. PC~ "'""
_or' · 5 Hooogh< 98 "'298........-s

BUTTERNUT
ELECTRONiCS

405 E. Martet St. lockhart, TX 18644

"""'.... " I'6V Compoe."", ."'''''''''>(; P<o..-oo..."ctw>g
80 'h.OUlI" '0 pl_ 30 ......" ... Ou,perf",,",," " ' 4 "'""
!) .--.:l ""p' .........cal.at~._ ..ze ThouNond.
on u ... woOa"""'~ .'...,.. Dece_ B l' 160 ,...." .. '
Of""'" "~",, ,, ""' .""'" ,.." 01<' ~,t. to< ' ''''''''''' '''11 WAR e
M M" oomong ..,..,., H..~, h' 26 ttl7 B """~••. lIuv"'O

n<" ""lU""" ,n ....."', '''0'''''. ''''''.

A n 8un £ A N UT ANTtNNA S use '''''''''''' . ,..."
",..<tw"".nnd ..' .. Qun.nn'.-:j '01""".. ""n ' F", h,."_
...,"' ,"'" on__01...... B UTTERNUT O'oduc'_
_ '" OU" FR EE C A TALOG'

20 1-668-1224
609-234-8900
404-934-9333
817-640-0900
312-595-49 10
213-728-7473

p lus tax and sh Ipping

Write:
J. H Bell
RCA Service Company
Bldg . 204-2. Route #38
Cherry Hill , New Jersey 08358
Or call collect the RCA Data
Services Region Office in
your area:

8-LEVEL ASCII
TELEPRINTER

SALE!

Code: ASC II
Speed: 10 cps. 100 baud.
Interface: 20/60 mA,
EIA opt ional
Data Set Opt ional
From RCA Service Company.
Nationwide Service Available.

Now

$300!

New York
Phi ladelph ia
Atlan ta
Dall as
Chicago
Los Ang eles

Model 33ASR SF
Good Working Condition

Hen

Attention
radio

amateurs!



SPRATLY ISLANDS
OPERATING FROM

PANATA CAY
ZONE 26

1S1CK
2 . .. . as-o .. ., .. 1' '' 0 00 ~"

,., -, ., -,
CoN .3' "''''''AvAt nYt» P3n ""- - ,.xsse

OPERATORS
CHITO . DU1CK

WALING· DU1US

~ oIlltt SIIIW')' t..m , u mif!i f! r1 ' 11f1 polentiel ' ot , ...,tdMe fNeS_ If! the Spretly
fI'O'JP- DUrCIl: p'0'I1ide4_~I(:r eommlUliutiotla.

A /,... lue_r am.flOWS "go' on tllfll/sr aM worl<<<1 'SICK /lt l, AI'r_ Will I f colm' l ot
OXCC C/fiIII Ir¥ Spratly?

I ronl In the ...ake of l he d'USlrous Sprat·
ly I$land Inp b\" 8llIdur OJ&SI, _ al prr:lI'Ilo

I,*,I OXert began e.lIIng lor the delellon
01 o xec credit lor the SjII'etlr 1~lencb_ 0.
letion of oxec credi t lor the Sprat lr I,.
lends wou ld eliminate anr Incent ive l or

amateur~ 10 operate I rom the 1~landa ,

Reec tion 10 the jll'0P0Md delel ion 01
credit lor Spr.tlr "'as .. e_peeled: t l'106e

emelllUla who hed • Spr.tlr e.rd on the
.... 11 _e tOl.lly agei ftlll lhe Idea; t!>oM

emetllUla who al i ll h.ad 5j11'.lly on thei r
......nled'· 11.1 wou ld be pleased to see tM

credil deleted. The I.lter group would
heve one less counlry 10 work. should
credit l or 5prllll y be e llmlneted. In ',cl , . n
amate.., could actu.lly gel on the HOllOr
Rol l as. reeun 01 . uch . n . Clion. ...lt hout
work ing .nyone'

"""'s flow it workS_ In the . ummer 01
1963, the oxec counl r,' counl ,tood "
315_ To be on the Honor Rol l, en ..mal""l
must hiO... et lellS t JOe con fi rmed oxec
ereene. The ellmlniOtlon 01 Sprattr wO\Jld

lower the current counl ry cou nt \0 314,
.nd Ihe Honor Ro ll culofl lO m. An .m.·
leur ...1>0 hsd 305 count ries conflrmed (but
not SjII'all}1 would gain Honor Rott ,Ialu.
thl ough lhe bact< door, ...Ithoot __ enhll

Ing his 1Ihaclo.! Such 8Ie lhe .bsurdihn of
the "'RRl Oxec Honor Roll!

Why delete cledit 101 5j11'.tly? Mlltly
mem~ 01 lhe Ox COITlITluni ly _ e
,hocked by the dealh~ 01 the two W. al
German, during the OXpediHon eltempt ,
encceed enough to , u llge~l remov ing the
major i!"ICenli ve for am.leurs to vis it thaI
comer 01 l he SOIJth Ch lflll se.,

On I .... other hend, IhoQM who ....nted
Spl'ally ret. ined (Including ...." y c&lilof·
.... ns. wi th 5j11'.tly Cllld$ on 1M ....11) er·
gued Ihat Ox ec credil shou ld not be ...1111
held sim ply because fldloaperalion there
waS d.ngeroua, Of becau~e of t,anspol1a

Ilon dl fllcult les. Alter all . amaleurs have

met and 'Ul mounted ' uc/l ob$tacle~ 10
ox IOf yeaf•. • nd the d8lItlla of l wo .me·
leur,• • tthough r&Qrlllt .ble, .... ~ no ree·
son lor delelion.

The prl>deletion ilm4i1--.~ 10
use l heil ...I I INSOI>. tell bact< on deletion
101 I"tNlson 01 " s igni f icanl chenge In ~
mlni, tra tion," In othel words, SjII'aUy,
which used 10 be. se.nered nsembly 01

worthless Is lands, should not now be •
oxec c,edll beceuee the . urrounding
countries ha... l aken . auddttn Inl lll$8t in

p:IIM-iblt' 011 deposit, under t.... i.l.nd
group.

The jll'l>delete . mat...,r. , Including
those who h.~ worked Sprlllly, and thus
he~ nothing to Illl in. do h...... point. The
5j11'.,ly of Don Miller ' . day Is • I,r cry fr om
the heavily armed and vlgOlou.ly prolect ·
ed la l and~ todar. But II we ...otre to delete
~ COUI'It ry whlcll he, undergone •
'''Ignil a nl c1t.nge In admlnitlralion,"
_ ""OUld haft to delete doz_ 01 ox ec

countries.

wtIllt_ I"" outCOt'l"Oe 01 I.... decision,
10I 01 ageil\lll deletion, $(Iflllly .-ill remein
• 'tefy specl•• piece lor redia .malfltJ....
The Spratly group 1\.;1, l-' lhe ail e 01
rnor9 Irouble and controvet' lIY IlliOn anv

other lIuch archlpe lago_ vet l hefe ill IlO

question thet .ny , Ignal ...ilh. 15 prell~

...i ll oomma.nd .lIentlon on the ox bandS_

COtINECTOftS

TYPE 'N'
uo." " ..........e..,.lJG.Z7JCU(RIOHT AHGI.f) SUS
UG-57l1W(DOUBLE MALE) $3.15
oo.~BLE FEM"I f) $3.15

'"FPL·25e 57....
UG-11W OR 118/U .164:
PL·2S8 7k

COAXlAt. CA8t.E
AQ-.M.Il!IS% BRAID-FOAM)S235o'M'
MICRO 8IlJ liS"!. BRAiD-FOAM)11S/M'
AG-2131l1 (98% BRAID-POlY)27(WM'
RG-~4IU 12-i6% BRAlOS-POLY)4i51M'

ROTOIl CABLE
&IC HAMUNE G!·1M-22)S1501M'
&IC HAMUNE 1-10 G!·1M-18):Mll1M'

~~aa
P,O. Bo. 9S-SS Railroad A".

(914) 947-1554-1555 Gamenille, Ne. York 10923

THE ONE STOP SOURCE SINCE 1959!!

•• •
1'I0'l' AJ: I

NOW TWO MOOELS TO
SERVE VOU BETTER

YOUR OWN PR IVATE AUTOPATCH

Kansas residents 3% sales tax

MICROWAVE COMPONENTS
$49.95
$19.95
$19.95

$ 149.95

25 MW EXCITER
45 MHZ SU BCA RRIER
AM V IDEO MODULATOR
50 MW UP CONVERTER

GIZMO ELECTRONICS, INC.
P.O. BOX 1205

PITTSBURG, KS 66762
PH. 316-231 -81 71
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Int.odudng

STAR II

COD'' and Credit Card
Orden call TOLL FREE

1-800-247-1151

~
Ii,uAXY~ ".
ElECTRONICS
6009 N. 61 Avenu.
Glend al•• AZ 85301
1-602-247-1151

********* ********************
Complete AntennaSystems from Jfi9n

Full 800 Mhz Rang.
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

.....'<.~' MULTI-CHANNEL
" MICROWAVE

THl-TEL T . .. 0_ .....T~
m:n ' I T 1UOP>f'I, 9 t<l It M99. 0

TTJ':>' 50' OUPflOl"'. 9 t<l II ' 799. ·

We -.. '" """'" bt.-.:l ........... .-.:I
• • .. Col fa< """"'"'" phOI _

FREE 2 Meter JAYBEAM 
ChoocoI oILWSI2t,! s ... ,,10' "" UGP'2t,! V<ouncl
ploone_ f_~. ott.. """'" Out _
01 y " ",!! ··Thln• • '·'

,, _ c........ C/>o<. ... .. O __ ............. ""_ s........ e.. _ , 1.'
_ . -. CoO' - .. _ .... . .. __"'- --

HOT OI,,"D GALVAMZIED TOWI:IU

TRJ-STACK Staek,"I1 foweol . 10' to \20'
TS10 · 060' _ ~ ...~dw.'eo,..... $299 0

&IIZO "'-" -... "'"'"
SIonoP ......... c:.J,;,..... PJMZ .... 53
f,"'.' , ,PI O, OH·PJ . o

California Antenna SystenlS
.......... M•...-...... J- 'Iv _ ... .~_

KVi

=- l.::Je --........
SUbscription Dept.
PO Bo)( 931
Farmingdale, NY 11737

73 does not keep subscription
records on the premises, therefore
ca ll ing us only adds time and doesn 't
sol ve the problem.

Please send a descrip tion o f the
prob lem and your most recent ad 
dress label to:

$ubsctf1Jtion
Problem?

11I11I11I1111I1

.... .... M••h•• ..,..d""",.-1\_ 11.... 9 10 ..,••4 . An • • c.ll.no
. ............ • • • }'<'O . lTD e_t... "".... IJ
.f '0 pl __ ...•• •• .,... . """ "".d
e h f " .... l • • '. N "
..............4 , " - l l •••••.....•. "."e._ ,e U _ I lS_n , • • • • • . • • •• 1. 11
.._1 " _.__•• •• ,"'_IfC' . . • • •• n.N

.10 PO ' • • 6 h' p p i ne h ll 09.

C' " "don" '.d..... .. .

CB TO TEN M ET ER
CON VERSION KITS

10 METER FM- limiler d lscrimi·
nator board With specific Ins truc-
nons to lit over 80 ourerent AM &
SSB chassis
SSe·AM KITS- NOW ;n stock
kits lor most CB modets-23 or 40
channels
NEW & USED- FM- SSB- AM
converted C.S."s in stock
ANEXTER MARK ANTENNAS
- You saw them at Dayton. Now in
stock the HW·3 three band helewhip
that covers 10 - 15-20 meters with
no traj,s
FRE CA TALOG- Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

1. 1 Rt 6A. Bo. 183

$.II"",.. ,en. t,!1- 02563-0183
(61 7) 668-.302

~ "

•
.._nac 101 Li n o Moo" o,
I.." 'Mle ohow o.".Uy ond """ " ' 1 of .no 7
.... .--.. .".01.. Da_H _10 _1. <'00_
..., . . .. ..oM O""'''Y _ ~ 100 '" . .....
_'"' " • I " .n". _".. I " "b,.ou'
" .UK c•• , •• • It '-cl ,d .. a ll porto, <1_•
... Upo • • • C_."U' ""oUty• • _01.
., 9'.. "" ,........M ...... "'1<_._
• • • _lw<l ' oo'" " "' -11 . . . .....
• It ULM_l el • .•••• .••• •••••• U."
Bo..~ o oly (."'_I WI) ..

_ . Iow i r .......
P oS . . \2 • ..., .12 .0"0 o t I .. ,. fo r , .
0_ p ,o)O'C'<. ..._ TI " , ..
..It 1 _. l f ••_. ~ ; "' I .
11_2• • • 1.. i l ppod'. l." " ' •. ,.0
h._lod _ od i n - II .••.••• .. n."
... ... . . If• •• '''·1.' 10."
....4 ••,. !P.-I.. , •••••• .. .• •• I."

•

VIC-20 BUFFS
CHECK THIS!

40 column cart
with 16K $149
4 cart expansion
board $39
VIC·1541 Disk
Drive $319
VIC·2Il $89

WTlCe for OUf 20 page
c<ualog of VIC hanl=e

and 5OfuJ.'(lfe.

BEE COMPUTERS
P.O. Box 1627 ..

Beeville, TX 78102
512.358.0698 _" C.O.D.

CONTACT-80•••~
IlTTY yew TIIS-IOMlh CONT...CT III M...IlKMkl< 1913'

TFlS-llO. MOO IIIN IHTEMFACE..- "'"" SJI*"I
__ "",,-d ST" TIOIII CONTROl .-.I COftOIOClI _n
the TTY TV 01 'IO'J'''''''''
(....,01..... equ'pment'- !"" CW ope<a'oonl

<:'O...1tO '" 01... F• • 1UfH:
_ B"'UOOT. "'SCII '" t,!ORSE...
_ CW FIX lIlMCl"UTOSYJ<OC "' ..nkl... FIST·FIXER..
_ TIll-SPUT .,_~ .... l-OIS wa'/l .••
_ 'VNomo1ld"" STOR£O M $G. """ .
. ...utomAIIC OVtU."lC ElUFFEIl "'U 0CA1"JOI'I , ..
• u... H"'FIOCOP1" pluI 01_ LJna1>I'nli"l1 •.
• AUTO-IO. TIME/OATEO 11""";• .-•. . ,
• Q<l 1e""" ·'OSCILlSCOPE··. CLOCK, COUNTERS , ..
• UniQUe EDITOR, CLOC KED-KEY'NG. N"''' E·UNE .. .
• "'UTO-tllDOU:. KJ9 AOlLOV ER REPEATING KEYS.
• F. I CASSETTE ..o .-.l ......V_lfIatu... . .

·'......DIMF_
• T_., ,, 1.0'SElCo'LL '" ""PERSON "'- "SO"' •.
• ...vrC).MON11O< r r~ -=tmty 10 ,,'... , .
• S"'V E. LOAD, KILL '" OIA plu. 01_ flO . .

INTIlDDUCTDIlV S PECIAL
OISK VEIlS ION . , •. , • . . . ...•.. .••.... . . 1 \",00
CASSETTE VERSION •. ,. _ ...••. _.. . . 11 " .00
CASSETI£. 1Il*__100ISK ... , . . . . . . $20.00
Guo<__tow C a 'i S'G'i-POST p.uo

IIl(lVA.l. :0, ~
., ConI<II _ .... 150 ~

Hompton, G'" 30221 TIlIp/Iol* (_ . -.nl.

Our 4th rear -----==~_

NUTS & VOLTS
MAGAZINE

PO BO X I II I-G' PLACENTIA . CA 92670
(7 . ~1 632-7 72 1 .... 13 1

JOIN THOUSANOS OF REAOERS
NATIONWIOE. EVERY MONTH

U.S.A. SUBSCRIPTIONS
$ 7.00 - I YR. ] RD CLASS HAIL
$11.50· I YR. 1ST CLASS MAIL
$15.00 • LIFETIME - ]RD CLASS

~~ With Free Classified Ad ~

73 Magazine · OCtober, l983 123



FCC

•
[bI • • •
(2) Op.rlliion ,hall be limited ' 0'

•••

0 1h..... u.mined the .ppliClnl in
Element I(A}. ernee he/.h. cla iml
teleg.aphy telt credit , Thill n.lglnK( FCC
Form 845. Gode C...dil Certili",,'., i.
attached.

0 1h.v. no' ",...mined the . pplicant
in Ell!r1lf!nl I fA }. aincelle/.h. cl. im.
IpI"'lr'".pby 1..1credit. Applicant'.
. Ia '_ ' i. I nached givinllh lice.....
number• •"pinlion dale, .nd cla .. of
commel'Ci.l ..diot.legraph opentor
ucen... whi<:h qualifiee him/h•• fM
credIt

•

100ed. One]
O J he....xatruned the .pplicanl

wilhin the pelllOday. and h."he he.
p;ossed lhe fi~. warde per minuta
t",legraphy ....milUllion.

2. Seclion 97.31(bl il ....... ,sed 10 re.d
as 'allow. '

1 97.31 Gr-.g ofu __

and 2. h./ lhe eh.oll,,,bmi l a n
applicalion [FCC FOtlll 610}10 Iha
Commi'l!oo·. office in GeI1)'.burg.
Penn.yl.... n ia 17m. Tb", applicalion
.hall include:

IiI The IUImf' .nd mailing . ddtfO.. of
lhe volunl....r ex.miner adminil' .ti flll
lhe Hamine lion:

Iii) A deJcrlption 01 the "olun leer
pxamine.·, Quahfications 10 adminil let
the examination:

(iiiI The "olunt••• examine.'.
ce.lilicalion lh.1 the applicant hu
pals"d tel..grlphy Element l [Al_nd
WliI1"n '.1' E1ernenl 2:

[i"'l n,,,, .igna lure of Ihe ~olunl.....
", ~aminer I dmini.'ering Ih.
.~amin.lion.

(21 F...ch ~oIunleff e",.m,ner mu.t:
Ii) Hold a cunenl (Anera! . Ad nced

or Amaleur Eklt. O.ee ope, "<:en"'"
issued by lhe Comm,••ion;

(HI Be .11...1 18 yeara of .ge,
liiil Nol be rel.ted to the applicant:
[i~l Not be In .n "'mploy.T..mployee.

or employe",..mploy."" relationshipwllh
th applican t; and

[v] Not own ••Ignificanl int.re,t in.
0' be.n .mploy.e of. any company 01
olher enil ly which i. ",ngaged in the
manuf;ofll ~re or di Jlrihulion of
l'<luipmml used in coltfl"'Clion w,th
amal..ur ndio Ir.n.min;on.. or in ,he
prepar.'loll or d..lribution of .n~
publicalion ueed in preparing fIN
obta ining . ma ln r 1I., lon Ope.-Ior
lir:erlWII,

131 n. ~olunl eer .xaminer
. dminia' ffllII lhe Novice examin. ' ion
.1uI1l .... fftpon.ibleforth.nee....ry
.upe rvis ion of Ih. examin.. tion. A copy
ol lh. applicanl" wrinen .~.min.llon

pap.re mu.t b. ret.ined in the ~Olunl.er
. xaminer·1 JI.Uon recordl fa. one y••r
from Ihe dal. th. examination i.
admini. 'ered,

Iii) !)t,~enly ·'our percenl (74'fl.1i. 11",
""lSi", grade for .."li ll",o ... minelione,
Each .Ie ment "'Quired for . particu lar
heen... w,ll .... 1I.ded ...p.'. I.ly
Commi eeion p.reann,,1 willll.d. the
wrin.n .".millalion •. ekc.pllh. JIOuvic£
Clan Elemenl 2 wrilt en e>.aminslion.
which will be waded by the ~olun te",r

examine. administering lhe
e",,,mination.

Appendi" B

Until FCC Form 610;1 "" 'iled 10
Include the~ifjcatione required by
Sect ion l1.2a!bJ(l), Ih. " " t.men l on the
cum-nt f'd, hon of Form 610 lDeum....r.
19611 muel be mod.fied. Tbi. IMuid "'"
dorw by wnllll8;n the .pprapn.'e
und",.hned word' a. shown below;

Cemfocahon

I Cerllfy Th" l
1.1 am un ...lated to Ihe "pphunl [i.•

not a .pouse. par.nl child . • I.""hi ld.
~jsle •. b.o,h••.•unt. unde. niece.
nephew, gr.ndpa.en t. grandchild, in·
law. stepb,olh.... , tep. i. ter. Jl..pmoth... ,
s tepflllhe .,]

2. I sm a' 1"'''. 118 )"f'ara 0' 111.
13.1 J loa.? e_omr.-J u", opph<:tJnr and

hr-lsM hru plUsH Elemenl2

•

•

•

•

•

•

•

•

••

(lobI Busines. communicatlons. Any
ttan.mi•• ion or co mmunlea tion Ihe
purpOB'" of which u te facilitate Ih.
tellul •• bU Binen or commercial affaire of
any p.rty.

2. In Subp.t1 E of Part 97. entilled
Ptoh ibtled FTactic:ee .nd Admini.'r.li~.

Sanclio.... . n.w 197.110 I• • dded. prior
'01 97.112, 81 'OUOW I :

1 ·7.t lO _~

I" ohIbIt..s.

Th. Ir.n.mieeion o. bullne..
communication. by an . m.'eur radIO
Iial ion i. prohibi ted. excepl 'or
emergency communlcat ion. a. defined
in thiB part.

3 In Subparl E 01Pu t 97. entilled
P1 0hibited Practic", .nd Administrali.,.
Sanction•. a new 197.111 i. added .
!wl"'""n new Section 97.1 10 .nd pre.enl
t 97.112, 81 follow. :

117.111 UrAlhrtloo.OftInl_IIoo...--Tranlmi..;on. bel...--n . mateur t1Idio
. talion. 0' dlfferenl counlri.... when
pennilted. mUlt be limited 10 m....~
of . t",chnical na lure rela ling 10 le.11.
.nd. 10remark. 0'1 personal character
for which. by renon o. the ir
unimpor'ance••eccuree to the publ ic
t.lecDmmunicalionl service i. nol
i u ~ t i fi ..d.

4 Set:lion 97.114(cl i. amended by
delenng tbe ",cond .entenc'" the.eof. AI
.mended. I 97.1I4(c] ...ad•. as follo..·. :

117.1,. TI*d party Inltlc.

Aa of Augual 31 . 1983. the mall.tJack
procedure for Novic," ,"kaminaliona was
ehminated by the FCC. The Commisslon's
Final Orde. waa .dopled June 29, 1983 .
and amends the amat&IJ' .egulations as
100lO"oll'a:

Appendix A

P.t1 97 of Chapler I 0' Till", 47 of lho
Cod", 01 Fede••1Re-gul. lions is
am..nded. 81 followl

I . Thf' he"dlng and pantll.ph lbl ll j.
(ZI .nd (3) of 197,211 .re "'" ised 10 "".d.
_s lollow.:

lc) E....:epl for . m. rgency
communicalionl .. d",fined in .hil pari.
Ih,rd p.t1y Ir.lfic conli.ling of bulin. ee
communica tion. on beh. lf o'iny pat1y.

l bl Unless Olherwln p.elcMbed by th
Commis~;nn, .8ch examina tion rOt th"
N<1vic" Class oper.lo. licen~e sh" n be
ad minlsler..d by • " olunt ee••~"min.r.

Each ","'ri lle n ' ..1 for the NoviCt' CIa..
opeta tor licen....hall be prepared by
,he . kamin.r from PR Bulletin l 03SA
11_leel dal", 01 ieeu.). enti lled Ql"",'i....,
for Ihe Element 2 Amot....r Rodio
Operolor Licens" E.ami"or;Qfl

(II Wh . n th apphcanl luccessfuU)
complf'lee n amH..I,...., EUom",nll IIA I

In.n anempt 10 c'a. ily the ru.... eo-.
Ing business communical lons in amat&IJ.
.adlo. t~ FCC .mended porlions of Part
97. AccOfding 10 Ihe Commission. the pre
hlbltlon aga inst buslons use was implied
In the .ules. bul limits we.e not explicit ly
oellnfld. The FCC's modUlcation. a s It ap
pNlf.d in tfle F_al ~;Sl~. i. ...
prln'ed below.

PART 17-(AMENDEDI

P.rt'l1 of O .pter I of T itle 47 of Iba
Cod", of Federal Re-sul. ,ionl il
lmended. III fo llow.:

I , In t 97.3. • n",w paragr.ph (bbl i.
added. .11"" pu.gr.ph [n ), 81 foliowl:

1 W.3 o.llnlllona..

pow.... 01500 w.lI. sh. n nOI be capabl.
o' .mphfying the inpu' Rf driving .1811_1
by more then 10 decibel• .

•

[d l • • •
(6) • • •

[Ii ) No .mplifier Ihall he ca pable of
amplifying the inpu' RF driving l ign.1by
more \h.n U ded ....11 [Th il g.in
lim,t.hon i. d",l",nnined by lhe r.tio of
tM inpul RF dti~ing l ign.l.o the RF
oU' pul pewer of the . mplifie. wh ...
bolh " 8II.1• • re ",xpreseed in peak
en~ elope power or mea n pow.r.l ll Ih.
. mplifier h••• d..ilJ'led pe.k ennlope
power OII lpul 0 '1... than 1.500 ,,'a119..
Ihe g.in . llowance i. reduced
eccordingly , f or example. • n Imph fl .t
with . de.ign",d ""ak . nvelope output

S. ln t 97.117. th. ~Iion headi"ll and
p;oragreph. 1. 1. !hl.nd ldl Ire revised.
and pa '''gtlph In i• • dded. 10 read 81

followl:

111.17 ............. aulllotized ..........lttong
po......

(al Notwilh. t8ndinM other limit ations
of thil lection. amateur radio sta tions
.hHll u... ,hr minimum t.ansmitti ng
pewee nlOCeseary 10 carry out th", desired
commun;ca 'ion•.

[b l Each .maleur .adio I. . ..smiller
may !w o~.aled wilh . peak .n"elope
po wer Otl lpu t(tranemiller po...."'r] nol
u cee<l i..S 1500 wan • . ekeep' as
pto~ided in pa ragraph (el 01 ,hi. ~Ilon.

0 1her Iimilation. 0' Ihi. 1<!'Clion and
t 97.111 .1eo apply.

If) An .maleur radro eteuon may
transmil A3 emi ..ions on or be'ore lun",
I . 11lYO Wilh a Iran.mille. pow",r
","c""ding lha' authorized by p• •agr.ph
(h]0' th,s ..,.,lion. pro~ided thai the
power inpul [both radio frequency and
direct currentl to the final amplifying
• talle supplying radio frequen cy power
10 lhe anlenna feedli..e does no' e~ceed
ll1lO w.n•. • kcl ul i~. of pow",r for
h",,,hng .h. ca thod.1 of ~acuum ' ube.
limi ta tionl 0' paragr. ph !.J.lcl.nd [d)
of Ihil~tion .nd hmu.l1on. 0' 1 97,61
Il1l1awly

II. Parllgr10pb IdltllKiil 01 1 97.n i.
re...IAe'd u 'ollowl:

1t7.n Slao .... <1. tor tn'8 I:, Iptanee 01
.>I"""'-fn~_ ,,,, .lftFlpow.._ a""'._ •.-..- tr..,...ey
_ ....,....Uliti klb.

• •
(d) The peak ",n,·elcop. power oUlpul

(t. .... . min.r powerl of .Hoh amaleu.
'8 ,1i0 trHn.milte. shall nut ", ~ceed 200
wall. wh..n transmitlln~ in any of Ihe
following f"'Quency bllndl '

11 ) 370003750 kHz:
1217100--nSO kHz [70!J0-7075 kHz

wh",n Ih. ' '''rte.triallocahon of the
. 'a tion i. with in Re-sion I or 31:

(3111100-Z1200 kHz:
(4) 28100-28200 kHz.

•

•
(7] In tbe fullo wing 8.e... . lh. peak

.n~.lop. power oUlp ul of . lran.milter
ulU"d in lh. Am.leur Rad,o Service .hall
nOl ekce.d SO w.n. , .kcep' ,,'h.n
.ulhocized by lhe appropria te
Commieeion Engin....r· in-Ch. rge aod Ih",
appropril '. Mililary Ate. Freq u. ncy
Coordiflll lo"

•

•

•

•

•

(I] Transmit/ins power. The rad io
IreQuency (RF) pawl" gen",.at",d loy
0Jl".ationl D' an "maleu' radi DIt lliion.
Inelud ins ' he following;

U ) TrattSmiller poWf!r. The pe llk
en...elope powe'loulput) pre' f!nl I ' the
ant",nnl t"'"'l,nl ll [where the entenne
fH'dline. or if no f....d lin'" il used. the
a nlenn•. wOllJd be cor.n<!'Cledl of Ih.
lran.miller ,n.l",nn ''It.nlminer"
include.. .ny u t",mal r.dio rte'quenc y
pow.r .mplif..r which may be u...d.
Puk m~.lope power i. defined 81 th",
.~",rege pow",r during 0... r.dio
fr"'lu.ncy cycl••t the ere., o. the
modulalion envelope. 'aken unde.
nonna] opeflting condition• .

[21 Eff",,'i ve rodioled power. Th.
produc' 0' the ltanlmi ller [p.ak
en~elope} power. "'xpr....d in watt •.
d",liv.red lo .n . nt",nna. and Ih. rel. liv.
gain 0 ' th Inl.nn. ever Ih.1of . half.
w. v. dipole an l",nn•.

-

PART .'-(AMENDED]

31n t i7 .3. ~nSf1lph III ie ...~ised 10
....d al followl '

I I7.J o.lI" UIoo ...

PaN Zand V7 of ,.... Commiulon',
Rulel'.nd RPllU la tiona, 4' eFR Pa" , Z
and f11 . a,.., amended as folio..."

4. Pa'.gnlph Ib}(2] and Ih.
inlroduclOl')' par.gtlph of (b)(7j of
197.M Ire revised 10 reid,

111-'1 AIItf>OtI;I.a~_

.-1 ' 0 ..

PART Z-!AMENDEOI

1 2.101 IAm-.d1

1. In 1 2.106, under the hnding "NG
FOOTNOTES: ' the heading of the teble
in f oomot" NC I S, p.u".grlph 111. 1(4' i.
revised from "M. ,umu m DC pial" inpul
po",,,r in "'Iua" 10 ",ad ·'Ma -.imum
trallUl\ill,., ~k ""....lope power O,,'put
In ... alta".

Z. In t 2.1011. UOM.- the hNdll"8 "U.s.
f()Q"pOon:s," Foolr>Olt' US,. tlw
introducto ry paragrllph " ...vi-.d 10
read .. follawa:

US7 In th. tMond I2O--<tSO "'Hz Ind with,"
the 10110..'''lI ....... ,he I"', k ."..,,1_ POW'"
.....'1"'1of • ".nom"'''.,....d in th....... ' .."r
Radio s"rviu 11>111 no t nceed:lO ",UI .
unl.... up",••ty authu.ized by lhe
Comm,..,on "II • • mul"el "8.un'Htnl. On ..
c... -b~.u.. 1>0.... ~I ..een lhe f ed• •el
Communlte tlont eo""" i..ion blaineer·in·
Che'll" e' \h. ewlitebl. Oi.lricl om"" end
lhe Mil"..y A ..... F..-queftC}' Coord' ...' .... el
lhe eppbeebole a" ble'Y 1>....

Calling 1M CUf.ent regulations "arena
Ic" and "unSUitable," tile FCC chanoed
the rules dotllnlng amateur transmilllng
power and M>w It ill. menu.eel. Ins, • • d of
inpul power, , .... IWW regu l.t~ eeu for
the ","-lu•.......,1 01 power output. Mui·

mum ~ oul I. restricted to l SOO

W"tt$..
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'L.....dot n ." PO ' 0 .". . ' .'PI>L09 ."" • • ""Il....
CO •• • ido".. 'oeh .

. ft> "u" .... . h.' 0.....'._.i_ f l b I .. ""......... rd . dn • • • 0 1 1...
l ou" •• • ion 1o, you r 1. 0 ••• • """"• • r . ooun" 12
01 ou r S' p l . conne. ' o . . . "o..d. yo. , • ..,., car .
c .~• • 04 • • •• ""04••4. of do ll.. . . l . ••• • 7•• • •
"".".. . 0• • • 1"' _1 1 • . • • • • • • 1'.'1
(0" ..<0 0 • • In a _ l"_STI . • • • • • • • •• I . "
... _L ' M lZ ......<t o •• I"' -U<:I •• • • • • H ."

_."_"_.0
... ......S, oi l -.I ~ 11 lto .t I _p f o r JU'__ .od'. pI . , _t. 0 po." '"""_ .....1...... _. 1 1••_. w,"",.....
U_ 2 ' ...1.. tI " !'PH) . I .Uo ••• » "
00 _ 1-.1 (PS -ll . 21 . "
.u ..... " oro (H_I II 10 ."
.... . . "" y ' .... l... .... '.0'

~

19 _8
I". 3
I". e
16. "
16. 2
17. 1
15.3
I I • Oil
' lil . ~

l Oil . 1/I..,..,

"',-,-
""rsee
1 6 "' 1/1
1 7 i10
IlIiIiI
19 lillil
eeee
2 1lillil,,-

~PDl ..Fl . 6-o!l
3 't-r.IN 8 76.--3 71<
5:1--..... 01<!- ;lM;

", . J""_

PROPAGATION
PREDICTIONS

ON YOUR HOME COMPUTER!

!HI llE. I~ NOVEHBEFI
1 0 . 7-~ "'LU I . Ila
1"". "~Jl 'H LLE IISVL "'0
TD . COPE""'IRGEN 1lE:_1lK
DI SlANCE , ..... '6 K" • ~~~

B£AFlINS . O~l':

ur ~_ ' .1
' INI 8.'
oBe- 8 .8.3.... 8 . ,
'U N 8.6
e~00 8. 5
060'" e.e
O HI0 6. ~

86N 6.6.,1/>8 8 . 51_ I:!I. :S

1180 1 7. 1

"Vii ADD SALE . T". -C . O.D. '. OK

2 ' >CIUR OIlOlE:II L I ..
U,",,71 % ....73 15

t.M' ..00< ~ltnlt _ ~T.

''1__ ...-Elt-.o
TO t.M' - REO . 3• • n - _ .26 . "'~

"DO . ' . 25 !II-OIPP INli/_DL INli
FOR "EACH "'" IT ORIIE"",,D

BEND .. . N "'£"~OI>a.E ' "'OIl (:IO"' UI8

C A B LE CONVER TER S ALE

" DIt Jl)1 FV-25 - 2.~ ... ".
IlfE""'TE Ci:I'OTOIOL - """' .... 1DBANI)-
arER8N<D _ RED oS • • n _ _ .49 . 9~

JEFIAOl.O SlJ-3 - If. -.0 llAno
8II'£D IiflC IIECOO€lt • USIE " IT'"
__ CUNEFl'TEIIt w.TN 0UTPl01t .,.
CI ..n.J -lOEo u • • .n·_ . 9 9 . ...~

JERROLD J61-3D IC • 3b~
WITH I N _ D GA.ED DvNC
OIE:CODIEFI REe .~. n __ .1 49 . 9~

••
Q . n>c k ,l.l L I N _Ito,
La> ' od 'e.'." ••• _ oet i.lt, ond po lo , It , . 1 ... ,
_ .. ~ ..9..... DfI_H _L...... f_l . ""ft _
"" On "",yo ' .". cU y on . """,, "'ord t o f o•• •
""'",c' ," • ' " Uftit. ft OO" " in oor i •• wit " y".'
",."", cobl • • 01. 10'\""" o il """". , . (,.rtl""o
. n. "po f or •••• Co_.clol , .' l lt y , doub l .
01.... . It,.,,0 1o . ".r. ~ It .. p l a t ed • • , ouo. " 0 10 ••..._'0<1 ond . ....., <0'-"'_11 n."
... II'-" _UI • • • • • • • • • • • n.tS
_to onl y 1. .... · 1..' . . . . . . . ' .n

PROCAST

....... 'e_ ,_"'" ,""".po..... n
PO ... H l n .... D'_. C. nUl ""'011) "09_'."

1111I1111I11I11
QROI;II D I RECf n .e-o

TA V C O COM M U N IC A T I O N S
"J-'_ '" Clt£EK ~
COtHINli , YCJ'H< • • 0,. ",,183

• for V1C-20 ( 1Sc1 Of oqlQnCll8ldl•
COMMOClORl 64.. I'£T/CBM

• CoUBItB Of DI.... ontv $18.95 ppc1

' ,0. ao. 662. Dept, H
M III. ..v1Uo . M D 2110&

ANNOUNCING 73 CLASSIFIEDS

BARTER 'N' BUY
Beginning with lhe Oecembe< i"\I$, 13 wilt accepI

c ln si l led advel1 is ing , Ind ivid ua l and lIO/loCOITIfTIeIc ia l
'al 111'S-l~ per wo rd; commercia l ra les -SOC per word;
prepa id by check o r money order , Ads must peltain 10

amateur radio prOducla Of se....ices , and must be sub
m'lled type"" nllan, doublespaced. 100 words ma~ i ·

mum. Include lu ll l'\lme and address in ad; lelephone
nurntlel opt ,ona l. COO)' musl be ,ece;'O'lld in Pel,",·
bOrough by the !llh 01 t"," seconCl mont h Pfaoc.d 'ng
~ 6111e. Example: December is_ I(l must be in
our "-nds by Oclobe< !lIn. Ads r_ wed after oe.dhne
"".II be ,un in the neIt ,ssue. Oifecl all maleria t and ,...
llUIf'III'S 10;

BARTER 'N' BUY
73 ADVERTI SING DEPARTMENT

Elm Street, Peterborough,
New Hl mpshire 03458.

Telephone: (603) 924·71 38

TEN FM
JOIN THE FUN and EXCITEMENT!

Wlted &- Teoted

'139 ••
'6S··

f M 10 KIT

fl,l 10

HAMFEST SPECIAL '33.00
Same as above, less chaSSIS, hardware

DISCRIMINATOR /DEVIATION KIT '12.95
TEN METER FM HANDBOOK '4.95

~
HEILSOUND,LTD.

Marissa . Il 62257
, ' ";.!l9

no. l),p."" "-Il _ b 16~

HAM PROGRAMS
FOR THE VIC-20

RTTYBK $10.95
~!"" to""f ~ PlllCf SA lIt GFIl AT Ff ATllRfS ASCI &>om, ..
tGMlM~ ....." '(tQ-.t Sl.l Ena...-- 1' ·
"'•• CO'W<Ol l ~D ~" u y ,"""""' ...., 10~ 80' .....
S'.'u' O''l'''1 "'IlI"'uC1lbd,' , «' .... 1..- ,,,.. 1_ a_1nQ "".
call~QI> r" prcq ' ''''''''Q ' ' '0 l ,A,""", c ....... "....1

WAS lOGor WAC LOG • • • ,. tlth" for $4.95
Log"'" _ .. ",<:01' "".. ~_ Go<rr_ _ "''''' f>l .. os...
(M ,_-', on ..._ .. _ _

WAS LOG/ 5 Of WAC l OG/ S , , ' ~"f lor $6.95
S·lIond . .._o' .... lllG ....__ ..,...

CONTEST LOGGEII/DU PEII $9.95
f_~ _
__ """,," U Yton_

SWL LOG•• , .. , $4.95
log_ !oo_ ..... co.... _" on I"~ .. "'_ .. S"'oa<r;_
lIw c.-....... f .q,eocy Soe<"<oc Dot.

IITTY/SWL. , , .. , ., . 56.95
R....,. _ . W.." "", C n"""" ".~ 'C on '.... Hf nand<; f .."'t'<
• • (""'moo Soo ilo' ' I""'d, • SC' I ,,, "'" ~ .'" "'><l' ,,,, 'eIl ""'. U"
S/1~ ' On Sa>o<. !USOSI .... P'''''' 0"''''''
lll"OV'_~ "" UUO' IO arol '"""," 5° .._ "" II

Send C1oe<. ... Monev 00lIIIr To

MICROFISH SOFTWARE PRODUCTS
P OBox 920342 ..251

Norcross Georgia 30092

_o. ~.

-~-

I. " or " 0 ,

s
$19.00

pne"oe~

_____..==__ 0- ' 19 00 eac!l

NOVICES...
TECH NICIANS...

• 00n1 1el Morw CI:IOe~., • •
~,ou """' UJY- 'fj '

• Geniw;Il 0.. ecce c:o.ne _
,ou rmm 0. 111 ""-om.

•~ e!Iecl""l method helps rou
Pi Ollh lS$~~

• Oe!u. e~ WJln 1'>tQ l-nour
cassell... and tnstlUC1ion bookl8l

ASSOCIATED EQUIPMENT

HARRIS RF·301
&

CALL COLLECT:

HIGHEST PRICES PAID FOR:

WANTED

LIBERTY ELECTRONICS, INC.

(212) 925·6048

BINDERS & FILE CASES.
I<..... p . 'ou . i...u ... 01 7J MOKO.in~ h.od" . nd pm''''; I_

eel in h.nd""mn .nd durabl e lib,.,)' m~ bo~ ",
bi ndoro . 8"lh 01,'10" . ' 0 hound in ".<I 1"•• b~ lI..
.. ilh Ih" m.~ozino lo~o ola mp",1 in K"ld.

ril~ bon . : ~.ch (;10 bo~ holds 12 I• •u...... ilh s pin...
"i. iblo 10 ' e..y ... f~.""c.,.

$S.tS each . J lor $1 7 .00. Ii lor $3ll.00
Bind....: ~acb bi nd~r ""Id. 12 i......", . nd 01""'"0 n...
for Ho~ ..,adina.

$ ' . SO each. J 10' $21 .75, Ii 10 . $-Iz.oo
(l :S A pool _v pa id . r .. ..,ill" o<drn muo' indudfo
$Z .SOp'" i,.,m.}
I' ln .., , ' ale ,' ea .. ol....i ...d (19 77 to 1 ~1I4 ) .

S.,nol "h"" k u r mnn~y n<d~r In,
r...- J"n,.. 8o~ Co.p.• I' .0. 8o~ 5U ll. I' hiladelph id.
PA 19 141: plu... . U" .., II 10 B """"ko lor deli.,o.y.
So• ." no C.O. D. nr p""oe ,,<de ...

73 WITH

PRESERVE
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•

•

EWI',( 4CX.1O,OJ)Dl8171~1 th SI000 em SKJ3U.,

Sl000 CJ1d SK.l3lJj 011V.

rttese ore o! I new rot l.JSe(J.) Lilli ted Su::Ply,

GENEVA CALCl~TOR WATCH

$1200.00

s 5SO, OO

>.l.1'I ElfClIU<ICS, 1:-1. Vlf rn'lIFIER PC flWlU> ,V{l!a' 11IA'('>ISI(JI KITS,

r-b H PAl-7lE Ff· "''-'f 1Tl\1l zeus at II>< to lim ll ootP,J! l[ )",J(ls lS.SvOC at mrre.
SJ.l'j,'J'I ~llil ctlta PC &xlrd lilly H4.GJ

IUt!. Pl\lONll If Ill" r 1'llU1 teens ot J"" to l!HIil llJUUt Jl.I: WJtts 13.'>101: at \fhIlS.

189."'" "I ttl <lJIO f'( Ik Ny Wi. '.Jl

This a t t r ac t i ve wat ch has t he fo l lowing modes:
Normal Time Settln~ .

Ca lenda r Se t t ing .
Dai ly Alarm Time Set ting ,
Weekly Alarm Time Se t ting .
Chronograph ,
Calculator.

Featured In Black Plas tic SI8.99 Featured in Stainless Steel $29.99

SILtCO~ OlODES FEED THRU SOLDER RF CAPACTORS

MR7S1 IOOvdc 6Amp" 10/SS .00 IOOfs38 .QO 470pf +-20%
MRSI O IOOOvdc 3Amps 10/$3.75 100 / $24. 00
HJ,;P1 7Q lOOOvd c 2Amps 20 /$2 . 0 0 100 / $ 15. 00 5/$ 1. 00 ur 100/$IS ,OO "'IN 3209 IOOvdc 15Alllps $2 .00 10 / $ 15.00 1000/$100 ,00
BYX21/200 200vdc 2SAmps $2 .00 10/ $ 15.00
I N213SA 600vdc 60Amps $5 .00 10 / S40 .00 1000pf/.00 luf +- 10%
DSS">-04C 400vdc SOAmps SIO.OO 10/ S80 .00
IN3269 6<MN" 160A/lops $15 .00 10 / SI 20 . 00 4/$1.00 or 100/520.00 0'
21SZ41 300vdc 2')OAaps 520.00 10/5115.00 icoczsi so.oc
1-5154 300vdc 400Aatps 530.00 10/S2:.0 .00
RCD-IS ISKVOC '0... 53 .00 10/ 520.00

E PROMS
S~20K 20KVOC ,.... $ 4.00 10/ $30 .00
IS4 1108 s ignal 30/$l.00 100/ $3 .00

2108 102 10 x i 5 2 .00 each

FAIRCHI LD 10116 16K DYNAMI C RAMS 20Ons. Pa rt , 16K15
271 6 20 48x8 $ 4 .00 each

25 For $25 .00 or 100 Fo r $90 .00 or 1000 For 5150 .00 27L32/2 5L32 $10 .00 each

tL£WLETT PACKARD MI CROWAVE DIODES

IS 51 11 (5082-2800) 5cho t t ky lIa rr ier Diodes $1.00 0' 10 '0' $ 8.50
IS S11 2 (5082-2810) .. .. .. 51. 50 10 '0 ' SlO .OO0'
IN6263 (HSCH- IODI) .. .. .. $ . 75 10 '0' $ 5. oo0'
5082-2835 .. .. .. 51. 50 10 '0 ' 510.000'
50S2-2 80 5 Qua d Ma tched •• .. .. per set 55 .00 10 '0' $40 .000'

For Information call: (602) 242·3037

Toll Free Number 9ILI"
8QO.S28-0180 C/'."IU electroJVCi
(For ordero only)

PRICES SUBJECT TO CH ANG E WITHOUT NOTICE
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"MIXERS"
wATKINS JOHN SON WJ -M6 Doubl e Ba l anced Mixer

LO and RF 0. 2 to 300MHz IF DC to 300MHz
Conversion Loss (SSB ) 6.5dB Max. I to 50MH z

8 . 5dB Max.. 2 to 300MH z
Noise Figure (SSB) same as above

8 . 5dB Max . 50 t o 300MHz
Conversion Compres s i on . 3dB Typ.

NEC (NIPPON ELECTRIC CO . LTD .

NF Min F=2GHz dB 2 .4 Typ.
F=3GHz dB 3.4 Typ.
F=4GHz dB 4.3 Typ.

Ft Gain Bandwidth Product at Vce=8v . Ic=l Oma . GHz 4 Min. 6 Typ .
Vc bo 25v Vceo IIv Vebo 3v Ie 50na . Pt . 250mw

$21. 00

WITH DATA SHEET

$5. 30

UNELCO RF Pot..;rer and Linear ArrJ?lifier Capacitors
These are the ferrous capacitors used by all the RF Power and Linear Amplifier
manufacturer's J and described in the RF Data Book.

5pf l Opf 18pf
5.1pf 12pf 22pf
6.8pf 13pf 25pf
7pf 14pf 27pf
B.2pf 15pf 27. 5pf

30pf
32pf
33pf
34pf
40pf

43pf
51pf
60pf
80pf
82pf

lOOpf
llOpf
120pf
l30pf
14Qpf

200pf 1 t o I Op cs • 51. 00 e a
220pf 11 to 50pcs . $ . 90 ea
470pf 51 up pes . $ . 80 e a
5QOpf
1000pf

NIPPON ELE CTRIC COMPANY TUNNEL

Peak Pt . Current ma o
Valley Pt. Current rna .
Peak Pt . Vo ltage my .
Projected Peak Pt . Vo ltage my.
Series Res . Ohms
Terminal Cap. pf.
Valley Pt. Voltage my.

DI ODES

Ip
Iv
Vp
Vpp Vf =Ip
rS
Ct
VV

MODEL 152199
9lOin. lOTyp. llmax .
I. 2Typ. I. Sma x .
95Typ . 120max.
48Omin . 550Typ. 630max.
2. 5Typ. qmax ,
I. ?Typ. 2max .
370Typ.

152200 $7 .50
9min . 10Typ . IImax .
I. 2Typ. I. 5max .
75Typ . 90max.
44Omi n. 520Typ. 60Omax.
2Typ . 3max .
5Typ . Bmax .
350Typ .

FA IRCH ILD / DUMONT Oscil loscope Probes Model 4290B

Input Impedance 10 meg • • Input Capacity 6.5 to 12pf. • Divis ion Rat io (Vo lts/Div Factor)
10:1. Cable Length 4Ft.• Frequency Range Over 100MHz .
These Probes will work on al l Tektronix, Hewlett Packard, and other Osci l los copes .

PRICE $45.00

MOTOROLA RF DATA BOOK

listsa l1 Motoro la RF Transistors / RF Power Amplifiers , Varactor Diodes and much much
more .

PRICE $7 .50
For information call : (602) 242·3037

Toll Free Number
800-528-0180
(For orders only) ·· ...11 p.rlS m.y be ne w or

surplus . and par, s m.y De
subsl'tuted w'ltl<;Ol'llp,llllDlepartl PRICES SUBJECT TO CHANGE WITHOUT NOTICE
il we are out 01 stoc~ 0 1 an item"·
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RF TRANSISTORS, MICROWAVE DIODES
PRICE PART PRICE

$ lJ.25 CA2612 (TRW) $ 25 .00
15. 00 CA2674 (TRW) 25 .00
11. 00 CA288 1-1(TRW) 25 .00
12.00 CA4101 (TRW) 25.00
15. 50 CA4201 (TRW) 25 .00
17.25 CA4600 (TRW) 25.00
21.85 C01889 20.00
40.25 C02545 20.00
50.00 CliDS14AB 20 . 00
18.00 04959 10.00
12.00 D4987M 20 .00
80.00 05 147D 10.00

7 .50 05506 10 . 00
2. 80 D5827AM 20 .00
1.00 DMD6022 30.00

12 .00 DMS-2A-250 40 .00
2 .50 HEP76 4.95
2 .50 HEPS3002 11 .30

12.00 HEPS3003 30.00
2 .90 HEPS3005 10.00
5.50 IIEPS3006 19.90
I. 50 HEPS3007 25.00
2.50 HEPS3010 11.34
5.50 IITEF2204 H.P. 112.00

25.00 5082-0112 H.P . 14.20
20.00 5082-0253 H.P. 105. 00

5.00 50B2-0320 H.P. 58 .00
(AV~~TEK) 395 .00 5082-0386 H.P. POR

97.35 5082-0401 H.P . POR
100.00 5082 -0438 H.P . POR

.52 5082-1028 H.P. POR
10.00 5082-2711 H.P. 23 .15

1. 50 5082 -3080 H.P. 2.00
1.30 5082-3188 H.P . 1. 00
1. 65 5082-6459 H.P . POR
1.50 5082 -8323 H.P . POR
1.00 35826E H. P. POR
1.00 35831E H.P. 29 .99

25 .00 35853E H.P . 71.50
25.00 35854E H.P. 75 .00
25.00 HPA0241 H. P. 75 .60
25.00 HXTR3101 H.P . 7.00
10.00 HXTR3102 H. P. 8.75
11 .00 HXTR6101!2N6617 H.P.55.00
25 .00 HXTR6104 H.P . 68 .00
13.00 HXTR6105 H.P . 31.00
14. 00 HXTR6106 H.P . 33.00
15. 00 QSCH1995 H. P. POR
20.00 J02000 TRW 10.00
10 . 00 J02001 TRW 25 .00
20 .00 J04045 TRW 25 .00
25.00 K3A 10.00
25 .00 MA450A 10.00
25.00 MA41487 POR
25.00 MA41765 POR
25 .00 MA43589 POR
25 .00 MA43636 POR
25. 00 MA47044 POR
25 .00 MA4765 1 25 .50

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

IM9622
IM9623
IM9624

PART
2N 60B3
2N608 4
2N6094
2N6095
2N6096
2N6097
2N6136
2N6166
2N6201
2N6459
2N6603
2N6680
2SC756A
25C78 1
25C 1018
25CI 042
2SC 1070
2SC1239
25CI251
25C 1306
2SC 1307
2SC l760
2SC1970
2SC2166
8BI 087 ( M. A.)
A50- 12
A283B
ALD4200N
AM1 23
AM688
BB I05B
BD4!4JFBD4 (G.E .)
BFQ85
BFR90
BFR91
BFW92
BFX89'
BFY90
BGY54
BGY55
BGY74
BGY75
BL I61
BLX67
BLY568CF
BLY8l
BLY88
BLY89
BLY90
BLY351
C4005
CA402 (TRW)
CMOS (TRW)
CA612B (TRW)
CA2100 (TRW)
CA2 ll3 (TRW)
CA2200 (TRW)
CA22 13 (TRW)
CA2418 (TRW)

" All pa' ls may be ne w or
surplUS, an" parIS may be
suDsl,lule<l "",,', COl'fIl:Nl'able parts
il _ ... OUI 0 1 Slock 01 an item."

For information call: (602) 242-3037

PRICE
$ 7 .50

7. 50
25.00
25 .00

1. 55
2.55

11. 00
18. 35
15.50

3.90
4.60
8 .00
1. 57

13 .80
5. 00
1. 30
3.35

17.75
25.00

1. 80
21 . 00

1. 30
1. 85
3. 45
2.90
2 .30

13 . 90
4 .00
1. 70
3.45

21 .62
1. 00
4 .00
8.65

10. 35
13.80
10. 95
15. 50
9 . 20

10.95
15.50
13.80
20.70
18 . 00
27 .00

5. 45
8 .00

20. 00
3.25

10.00
25.00
23 .00
40.00

9 .20
11 . 50
19. 00

9.20
10.35
11. 50

PART

152 199
152200
2N1 56 1
2N1562
2N285l
2N285lJAN
2N2876
2N2947
2N2948
2N2949
2N2950
2N33l5
2N355 3
2N 3632
2N 381 B
2N3866
2N3924
2N3927
2N3950
2N4072
2N4127
2N4427
2N4428
2N4957
2N4958
2N4959
2N5090
2N5108
2N5109
2N5160
2N5 117
2N5179
2N5583
2N5589
2N5590
2N 5591
2N5635
2N5637
2N 564 1
2N5642
2N5643
2N5645
2N5646
2N569 1
2N5764
2N5836
2N5842
2N5849
2N5913
2N5922
2N5923
2N5941
2N5942
2N5944
2N5945
2N5946
2N6080
2N6081
2N6082

Toll Free Number
800-528-0180
(For orders only)
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GaAs, TUNNEL DIODES, ETC.
PRICE
$ POR

paR
pa R
paR
paR
paR
paR
pa R
paR
paR
paR
paR
POR
POR
paR
roa
paR
paR
paR
paR
paR
paR
paR
paR
paR
paR
paR
POR
paR
paR
paR
paR

41.70
paR
pa R
p aR
paR

24 . 99
paR
paR
paR
paR

2S.00
paR
paR
paR
paR
paR
paR
paR

70.00
75.00
4.00
4 . 00
4 . 00

25 .00
25. 00
25. 00

PART
PT41 86B
PT4 209
PT4209C
PT4 S66
PT4S7D
PT4 571
PT4 S71A
PT4S77
PT4 S90
PT4612
PT4628
PT464D
PT4 642
PTS632
PT5749
PT661 2
PT6626
PT6709
PT672 0
PT8510
PT8524
PT8609
PT8633
PT8639
PT86S9
PT8679
PT87D8
PT8709
PT8 72 7
PT8731
PT8742
PT8787
PT9790
PT3 1962
PT 31963
PT 31 983
PTX6680
RAY- 3
40081
40281
40282
40290
RFII O
5CA3S22
5CA3S23
5D I06S
5543
TP IOl4
TPI028
TRW- 3
UT0 504 Avante k
UTO SI I Avan t ek
VIS
V338
VIOOB
VA8801EC
VABB04EC
VA521AN20

For inform ation call: (602) 242-3037

PRI CE
$ 6. 00

7.00
5.00
8 .65

20 . 00
3.47

23.00
15. 00
20 .00

3. 00
2.10

ros
paR
paR
paR
paR
paR
paR
paR
paR

. 77
8.7 S
1. 42

IS. 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. 4S
7.80
8.2S
7. 80
8 .25
8.65
8 .2S
8.6 5
9 .50
5.30
5. 00

roa
r oa
paR
pa R
paR
paR
pa R
paR
paR

PART
MRF503
MRF S04
HRF 509
MRF511
MRF60S
MRF6Z9
MRF644
MRF816
MR F823
MRF901
MRFB004
MS261F
HT41 S0 Fa i r .
MT S126 Fai r.
HT 5481 Fa i r .
MT5482 Fa ir.
MT S483 Fa i r .
MTSS96 Fa i r .
HTS764 Fa i r .
MT8762 Fair .
MVI 09
MV 1401
MV1 624
MVI 805
>IV) 808
MVI817B
HV1 863B
MV1 864A
MV1864 B
MVI864D
HVI 868D
MV2101
MV2 111
MV211 .5
MV 2201
MV2 203
MV2209
MV221 5
MWAII O
MW'A1 20
MW'A130
MWA210
MWA220
MWA230
MWA 310
HWA320
HWAn O
NEC 5783 S
ON382
PPT51 S- 20- 3
PRT86 37
P5CQ2-160
PT31 90
PT3 194
PT319S
PT353 7
PT4166E
PT 41 76D

PRICE
$ 3 . 05

30. 80
POR
roa
paR
paR

1. 00
paR

42. 50
48.60
49 .35
51. 90
68. 75
25.00
32.32

paR
50.00
50 .00
10. 00
5.00

11. 50
10 . 00
1. 15
2 .30

pa R
paR
paR
paR

10. 00
. 52

1. 00
1. 0 1

42 . 50
16 . 10
13 . 25
IS. 50
3. 15

12.65
25 . 00
34 .50
34.50
43.4 5
23.00
20.00
36. 80
41. 40
16 . 10
46. 00
13. 80
17.2 5
19.90
16.00
19.90
25 .00

1. 00
2. 90

11 . 50
1. 04

PART
MA47100
HA472 02
HA4777 I
HA47852
MA49558
MB4021
MBDlOl
MD0513
MHWll71
MHW1l82
HHW4171
MHW41 72
MHW4342
MLPI02
MM1500
MM1 550
MH1552
MM1 553
MH.1614
HM260B
MM3375A
MH4429
MMBOOO
MHB006
H02 77L
H0283L
K03 757
MPIOZ
MPN)2QZ

MPN3401
MPN 341Z
!iPSU) 1
HRA2 023-1. 5 TRW
MRF21 2/ 20B
MRF223
MRF224
MRF2 37
MRFZ38
MRF243
MRF245
MRF2 47
MRF304
MRF 315
MRF420
MRF4 21
MRF42 2
MRF427
HRF428
MRF4 50/A
MRF453 /A
MRF454 /A
MRF455 /A
KRF4 58
HRF463
MRF472
HRF475
MRF477
MRFS02

Toll Free Number
800-528-0180
(For orders only)

" AIl P"IS m.y M new O'
su,plu. , .nd p. f' . m.y be
lIUtlSt"uled * ,th~8tlIe pan.
,I _ ... oul 01 stoc_ 01an item: '

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXI AL RELAY S~ ITCHES SPOT

$lo9 . 00FSN 598S- SS6-9683E le~tronic Spec i a l ty Co./Rav~n Elect ron i c a
Par t , 25N28 Part , SU-OI
26Vd~ Type N Conne~tor . DC to 1 GHz.

AJ.phenol
Part' ll6- IOI02-8
115Va~ Type BNC DC to 3 GHz.

'"Pan' 300-11182
120Vac Type ~~C DC to lo GHz.
FSN S985-S43-1225

'"Par t I 300- 11173
120Vac Type &~C Same
FSN 5985-Slo3-18S0

$29 .99 $39.99 $39 .99

••

• .. U I

••

•
•

BNC To Banana Plug Coax Cable RG-58 36 i nch or BNC to N Coax Cable RG-S8 36 inch .

57.99 or 2 For 513.99 or 10 For $SO.OO $8 .99 or 2 For $15.99 or 10 For $60.00

SOLiD STATE RELAYS

P&B Mode } ECT I0B72

PRICE EACH $S.OO

:'vdc turn on 120vac contac t a t 7ampa or 20amps on a
10"" 10"x . 124 aluminum. Heataln k with
silicon grease.

Digisig , In~. Kadel EC5-215

PRICE EACH 57.50

Gr igsby/Bar ton Model CB7400

PRICE EACH $7.50

5vdc t urn on

Svdc [urn on

2loOvac ~ontact 14amps Or
10". 10"•. 124 ah....in....
silicon grease.

240va~ concec r a t I:'amps
10"" 10"" .12 4 al uminum.
sill~on gr ..as...

40".pa on a
Heatalnk '11th

or 40amps on a
Heataink with

NOTE: ••• Ite.. may be substi tuted with o th.. r brands or equlvalt'nt model nu.bers .•••

· ' A II pa'lS m ay be ne... 0'
s u,plu s, and p arls m a y be
subSl l l ul ed wllh comparable parIs
11 .... are 001 01 Slack of an 'lem."'electroruc.-;

FOf' inlonna tion call : (602) 242·3037

Toll Fr•• Number
800·528·0180
(For ord.,.. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER

The Recal l Phone Telephone emp loys the l a t es t s t a t e of a r t
co~un icat ions technology . I t is a combina tion t e l ephone
snd automa t ic dialer tha t uSes pr emiuM-qua lity,solid ' state
circuitry to assure high- rel iab il ity pe rformanc e in personal
or bus iness appl1cat ions. $49. 99

ARON ALP HA RA PID BOND ING GLOE

Super Glue #CE- 486 hi gh s t r ength
r a pid bond ing a dhe s ive. Al pha
Cyanoacry lat e . Se t - Time 20 t o 40
sec •• 0. 7f1. 020. (20gm. )

$2.00

TOUCH TONE PAD

This pad conta i ns all the elec t ron ics to
produce standard t ouch- t one t ones . Sew
with data .

I

$9.99 or 10/$89 .99

~UTSL'MI t7H F/VHF VARACTOR TUSER HODEL I1VE IA

Perfect for t hos e unsc ramb ler projects.
Sew with data.

$19.99 or 10/$ 149 . 99

INTEGRATeD CIRCUIT. 1 to 10 I lup

I1CI372P
I1C1358P
I1C1350P
MC1330AI P
I1C 131OP
I1CI496P
LM565~

LI1380N1 4
LI11889N
NE564N
NE561N

Color TV Video Modu lator Ci rcu i t .
IF Amp.,L imlter ,FI1 De tec tor,Audio Drive r ,E lect ronic At tenuator.
IF Amplifie r
Low Level Video Detector
PM Stereo Demodulator
Bal anced Modula tor/Demodula tor
Phase Locked Loop
2Wa tt Audio Power Amplifier
TV Video Modu l ator
Phase Locked Loop
Phase Locked Loop

$ 4.42
5.00
t • 50
LSD
4 . 29
1. 50
2 .50
i . 56
5. 00

10 .00
10 .00

$2. 95
4 .00
t • 25
l.I S
3.30
l. 25
2 . 00
i . 25
4 .00
8.00
8.00

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 I NTEGRATe D CIRCUIT.
Features:

1.2 to 1.6 vo l t operating range . •Less than 0.5ma cur ren t consumpt ion. 150Kllz to 3MH z
Frequency r snge. , Eas y t o assemb le ,no alignment necessary . Effect ive and va riab l e AGC ac t ion. ,
Will d r ive an earphone di rect . Excellent audio qua l i ty • •Typ ical powe r gain of 72dB. ,TO- 18

acka e. Wi th da t a . $2.99 or 10 For $24 .99

NI CAD RECHARGEABLE BATTERIES

Gates Rechargeable Bat tery Packs

SlIB C Pack of 102.5Al11p/llr. $10 .00

AA Bat tery Pack of 6 These
~ew.

12vdc at 2 .5Amp/ll r.
12vdc at SAmp/llr.

a re Fac to ry
$5.00

SI1.99
S15.99

t1lTO~LA r·'P.F559 ~ Tf'..ANSISTOR
hfe 30nin 90typ 2COTllx.
ft 300lJtlz
gain 8db min 9,5tYP at 87Or.hz

13dJ tYP at 5l2Jtlz
ootout Wo'oer .9not t s at 12.5vo:
at 87C1Jtiz.

$2. 05 or 10/$15,00

" ..,11 pans m lly be new O'
surplus . and par Is may ba
sut>slotuted "" UI COfT\94laDle parts
,I .... ale out 01Sloe. 01 an ,tem: '

FOt informat ion call: (602) 242·3037

Toll Free Numbef
800-52lHll80
(For ordera only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EIMAC TUBE SOCKETS AND CH IMNEYS

SKIiO
SK300A
SK400
SK406
SK416
SK500
SK600
SK602
SK606
SK607
SK610
SK620
SK626
SK630
SK6368
SK640
SK646
SK700
SK711A
SK740
SK770
SKBooA
SKB06
SKBIO
SK900
SK906
SKl420
SKI490

Soc ke t
Socke t For 4CX5000A ,R, J, 4CXI O,OOOD, 4CXI 5 , OOOA ,J
Socke t For 4-1 25A ,250A, 400A , 40OC ,4PRI2 5A ,4 00A , 4- 500A , 5- 500A
Chi mney For 4-2 50A ,400A,4 0OC ,4PR400A
Chimney For 3- 4002
Socke t For 4- 1000A!4PRlOOOA!B
Socke t For 4CX2 50B,BC ,FG,R ,4CX 350A , F ,FJ
Socke t For 4CX250B, 8C , FG,R,4CX 350A ,F,FJ
Chimney For 4CX250B,BC ,FG ,R,4CX350A , F,FJ
Socke t For 4CX600J, J A
Socke t For 4CX600J, J A
Socke t For 4CX6OOJ ,JA
Ch imney For 4CX600J ,JA
Socke t For 4CX60OJ,JA
Chi~ey For 4CX600J ,JA
Socke t For 4CX6OOJ , J A
Chimney For 4CX600J ,JA
Soc ke t For 4CX300A , Y,4CXI2SC , F
Socke t For 4CX3OOA, Y,4CXI2SC , F
Socke t For 4CX3OOA ,Y ,4CXI2SC ,F
Socke t For 4CX300A ,Y ,4CXI25C,F
Socke t For 4CXlOOOA, 4CXI500B
Ch i~ey For 4CXlOOOA ,4CXlSCOB
Soc ke t For 4CX 1OOOA,4CXI~B

Socke t For 4X500A
Chimney For 4X500A
Socke t For 5CX3000A
Soc ke t For 4CV80ooA

SPOR
S520 .OO

260 .00
74.00
36. 00

390.00
51.00
73.00
1l. 00
60 .00
60 .00
66.00
10 . 00
66 .00
34.00
36.00
71. 00

225 .00
225.00

B6.00
B6. 00

22'> .00
40.00

225 .00
300.00
57.00

6SC .00
5B5 .00

JOHNSON TUBE SOCKETS AIm CHIMXEYS

124- 11I ! SK606
122-027S-COI
124-0113-00
12 4-1 16!SK630A
124-1 1S-2!SK620A

Ch imney For 4CX250B. BC. FG, R. 4CX350A ,F , FJ
Socket For 3-5002 , 4- 12 5A, 2S0A, 400A, 4- 500A, S-5OOA
Capac itor Rin g
Socke t For 4CX2 50B , BC, FG,R, !4CX350A .F,FJ
Socke t For 4CX250B. BC. FG,R. !4CX350A ,F ,FJ
813 Tube Socke t

$ 10 . 00
(pa,i r )l5 .00

( 5. 00
55.00
55.00
20 .00

_._---_._-_._ _-_ .. _. __ .. _ _- ---------------_._._--.- _ _-- r UBE CAPS (Plate)

CHIP CAPACITORS HRI . 4 $11 . 00
,8pf lOpf IOOpf * 430pf HR2 ,3, e s 7 13. 00
l pf 12pf IIOpf 470pf HR5 . 8 14 . 00
I. 1pf l5pf 120pf 510 pf HR9 17 .00
1.4 pf 18pf D Opf 560pf HRIO 20 .00
I. 5pf 20pf 150pf 620pf
1.8pf 22pf IbOpf 680pf
2.2p f 24pf 180pf 820p f
2,7pf 27pf 200 pf IOOOpf/ .OOluf *
3.3pf 33pf 220p f * 1800pf/. OO18uf
3.6p f 39pf 240pf 2700 pf/ .OO27uf
3.9pf 47pf 270pf I O, OOOpf/ . Oluf
4.7pf 51pf 300pf 12 ,OOOpf / .012uf
5.6pf 56pf 330pf 15, OOOpf/. 01 5uf
6.8pf 68p f 360pf 18 ,OOOpf/ .018uf
B.2pf 82p f 390pf

PRICES: I t o lO - .99o: 101 t o 1000 .60< • IS A SPECI AL PRICE: 10 f or $7.50
u re so • .90' 1001 & UP .350: 100 for $65. 00
51 t o 100 - .80' 1000 for $350. 00

----_._---------------_._--_._-------_. __.._._ ..__ ._----_._- ---_._----------------_.__..._-
WATK INS J(Il NS(lN WJ -V907 : Vol t age Con t rol led Mi crowave Osci ll a tor SIIO. OO

f requency range 3. 6 t o 4 . 2GHz, Po~er ouput , Mi n . l Od Bm typi cal , 8d~ Gua r ant eed .
Spurious out put suppr ession ~rmoni c ( nfol , mi n . 20dS t ypi c a l, In·Sand Non·Harmonic , .in .
60dB t ypica l, Re s idua l FM , pk t o pk , Max. 5KHz, pus hi ng fa ctor, Max . 8KHz/V. Pulling figu re
( 1. 5 : 1 VSWR) , Max . 6QMHz, Tun ing voltage range +1 t o +1 5volts, Tun ing c ur r en t , Max . - O . l~,

lIlOdul a t ion sensi t iv ity range , Max . 120 t o 3ottlz/V . Input capaci t ance , Max . lOOpf , Osc il l a t or
Bias +15 +- 0 . 05 volts ~ 55mA , Max .

Toll Free Number
800-528-0180
(For orders only)
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TUBES
TYPE

209/7289
2[26
2K28
3-50Dl
3-1000Z/8 164
3828/ 866A
3CX400U7/8961
3C XlOOOA7/8283
3C X3000 Fl/8239
3CW30000H7
) X2500A3
) X3000Fl
4-65A/8165
4-125A!4Dll
4-250A/5D22
4-400A/8438
4- 4008/7527
4-4 00<:/6775
4-1 000A/B166
4CX250B/ 72 03
4CX2 50FGj 8621
4CX250K/824 5
4CX250Rj7580W
4CnOOA/8167
4CX350A/8321
4CX 350F/ 8322
4CX350FJ / 8904
4CX600J / 8809
4CXlOOQA/8168
4CXlOOOA/Bl68
4CXI SOOB/ 8660
4CXSOOQA/8170
4CX IOOOOD/811 1
4CXlSOOOA/ 8281
4CW800F
4032
4E27A/5-1 25B
4PR60A
4PR60B
4PR65AjB187
4PRIOOOA/8189
4X1 50A/ 7034
'4 XlS00/7 609
4X250B
4x250F
4X500A
5CX l500A
KT88
4 168
4 16C
572B/Tl60l
592/3-200A3
807
a l IA
8llA
813

PRICE

s 34.00
7.95

200.00
102. 00
400. 00

9.50
255.00
526. 00
567.00

1700. 00
473 . 00
567 .00
69.00
79.00
98.00
98.00

110. ()()
110. 00
444 . 00
54.00
75.00

125 .00
90.00

170.00
110.00
115. 00
140. 00
835.00
242 .50·
485.00
555.00

1100. ()()
1255 . 00
1500. 00
710.00
240.00
240. 00
200.00
345.00
175.00
590.00
60. 00
95. 00
45. 00
45. 00

412. 00
660.00

27 .50
45 . 00
62 .50
49.95

211.00
8.50

15. 00
29. 00
50.00

TY PE

1182/ 4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
58948/8737
5946
6083/AZ9909
6146/6 146A
6146B/8298
6146W/7212
61 56
6159
6159B
616 1
6280
6291
6293
6326
6360/A
6399
6550A
68838/8032A/ 8552
6897
6907
6922/6OJ8
6939
7094
711 7
7203
72 11
72 13
72 14
727 1
7289/2C39
7325
7360
7377
7408
7609
7735

PRI CE

1500. 00
500.00
310.00
84. 00

100.00
500 . 00
P.O.R .
42. 00

250.00
125. 00
119. 00
232.50
232. 50
140. 00
185. 00
270.00
42. 00
8.00

60. 00
54.00
54. 00

395.00
95 .00
8.50

10.50
17. 95

110.00
13.85
23. 50

325. 00
42 . 50

180. 00
24.00

P. O.R.
5.75

540. 00
10.00
10. 00

160. 00
79 .00
5.00

22. 00
250. 00

38.50
P. O.R.
100. 00
300. 00·
300.00·
135.00
34 .00

P.O.R.
13 . 50
85.00

2. 50
95 .00
36.00

TYPE
Ml 781SAl
7843
7854
ML7855KAL
7984
8072
8106
8117A
8121
8122
8134
8 156
8233
8236
8295/Pl172
8458
8462
8505A
8533101
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Metal
6L6GC
6CA7/E L34
6Cl6
6OJ8
6005
6GF5
6GJ5A
6GK6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6'06
6LF6
6LQ6 G.E.
6LQ6/6HJ6 Sy l vani a
6M£6
12AT7
12AX7
12BY7
12J86A

PRI CE

s 60. 00
107.00
130.00
125.00
14.95
84.00

5.00
225. 00
110.00
110. 00
470. 00

12. 00
60. 00
35. 00

500. 00
35.00

130. 00
95. 00

136.00
75. 00

100.00
38.00

100.00
70.00
83.00

168.00
95. 00

465. 00
13 . 00
13 . 00

137 . 00
25.00

5. 03
5. 38
3. 50
2.50
6.58
5. 85
6.20
6.00
6.00
8. 73
6.28
6. 00
6. 00
7. 25
5. 05
8.25
7. 00
7.00
9.00
8. 90
3.50
3.00
5.00
6.50

NOTE • = US ED TUBE NOTE P.O . R. = PRI CE ON REQUE ST

"ALL PARTS MAY BE NEW , USED , OR SURPLUS . PART S MAY BE SUBST ITUTE D WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.

NOTICE : ALL PR ICES ARE SUBJECT TO CHANGE WITHOUT NOTICE .

For Inlorm.lion c.lI: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" .n pa". may ~ new Or
surplus. and p aris may be
s.ubstiluled w,ln eQmpalabie paorts
it .... are 001 ct etcce 0'an ilem:'

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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>URl\TA

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

"FILTERS"
COLL INS Mechoo~ 1 Fl~ #526-9724-010 MODEL F455Z32F

455KHZ at 3.2KHz wide. May be other no1els rot equi.va fent. , May be used or new, $15 .99

ATLAS CrystoLEUters
5, 595- 2. 7/8/LSB, 5.595-2.7/LSB
8 pole 2.7Ktlz wide uwer sidebarrl . Inprlence BOClolms lSpf In/BOOolTns Opt cut . 19. 99

5.595-2. 7/8/U, 5.S95-2 .7jUSB
8 role 2. 71O\z wide tJwer sideband . lJTpedence BOOohns lSpf In/8000hns Opf cct. . 19 .99
5.595- .500/4, 5.595- .500/4/CW
4 pore 500 eyefes wide CWo 1JTprlance BOOohns 15pf In/8000hns Opf out . 19 .99

9.0USB/CW
6 pol e 2 . ? !<Hz wide at 6dB . IrrpErlanc::e 68001'ITcs 7pf In/3000hns Bpf out . CW-1599Hz 19 .99

KOKUSAI ELECTRI C CO. Mechon~ #MF-455-ZL/ZU-21H
45SIQ{z at center F'requen=y o f 453 .5KC. Carrier Frequency of 455J<Hz 2 .36KC Barrlwidth .
Upper s idcl:larrl . (ZU) 19 .99
~ sidehlrrl . (ZL) 19 .99

•••• •• • •••••• •• •• •• •• ••• •••• •• •••• •• ••• • ••••• • •• •••• ••• ••• •• •••• •• ••• •••• ••• ••
CRYSTAL FILTERS
Nltoo) FX- 07BOOC 7 .8NHz $10 .00
TEW m::-103-2 l O.6932tiz 10 .00
SDI< SOi-llJA 11. 273SMiz 10.00
'rnMA. TF-31H250 CF 3179.3I<Hz 19 .99
'lYO)/CD 001019880 10 . 'Miz zpote 15l1J12 baOOwidth 5 . 00
t-OI'ClroIJ\ 4884863801 H .7K1z :qx,le 15KHz b.aJrl."ridth 5 .00
PTI 5350C 1Ml:z :qx,le 15KHz bandwidth 5 .00
PT I 54 26C 21.41-11z zpcte 15KHz bardwidth 5 .00
PTI 14 79 10 .7/'o1lz 8p::l1e barrlwidth 7 .5KHz at 3dB , 5!<Hz at 6dB 20 .00
crHI'OCI1 Al0300 45MHz :qx,le 15!<Hz barrlwidth 6.00
fPC EJQ(f'-1 5700 20.fMlz 36l1J12 ....ide 10.00
fILTEDI 2131 CF 7 .825MHz 10.00

••• • •••• •• •• ••• •••• •••• •• •••• •••• •• •• • •••• •• •••• ••• ••• •••• ••• ••• •• ••• ••• ••••• •
CERAIH C FILTERS
A.XEL 4F449 12 .6KC Barrlpass Filter 3dB bmdwidth l.6mz fran H .8-13 . 4KHz 10. 00
CLEVITE 'ID-OlA 455KHz+-2l1J12 barrlwidth 4- 7% at 3dB 5 .00

'ICF4-12D36A 455KHz+-1KHz bandwidth 6dB min 12!<Hz, 60dB rrax 36mz 10.00
ernassn 455KHz 2 .50
BF'B455L 455KHz 3 .50
OM455E 455l1J12 +-5. 5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 50dB 6 .65
CfM4550 455KHz +-7KHz at 3dB , +-10KHz at see , +-20KHz a t 50dB 6.65
CFR455E 455KHz +-5 . 5KHz a t 3dB , +-8Kilz a t &iB , +-16KHz a t 60dB 8 .00
CfU455B 455KHz +-2mz barrlwidth +-15KHz at &:lB , +-30KHz at 4MB 2.90
CfU455C 455KHz +-2KHz barrlwidth +-12 .5KHz at 6dB , +-24KHz at 40dB 2 .90
CfU455G 455KHz +-lKHz OOndwidth +-4 . 5KJlz at 6dB , ...-l OKHz at 40dB 2 .90
CfU45511 455KHz +-lKHz bardwidth +-3KJlz at 6dB , +-9KHz at 40dB 2 .90
CFU4551 455KHz +-lKHz barrlwidth +-2KHz at 6dB , +-6KJ1z at 40dB 2 .90
CFW4550 455KHz +-10KHz at 6dB , +-20KHz at 40dB 2 .90
crn455H 455l1J12 +-3KHz at 6dB , +-9KHz at 40dB 2 .90
SFB455D 455l1J12 2 .50
SFD4550 455KHz +-2KHz , 3dB bardwidth 4. 5KJ lz +-lKHz 5 .00
SFE10 .7MA 10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB 2 .50
SFElO .7MS 10,7mz 230KHz +-50KHz at 3dB , 570KHz at 20dB 2 .50
SPG10 .7MA 10.7MHz 10 .00
LF-B4/CFU4551 455l1J12 +-lKHz 2 .90
LF-B6/CfU455H 455KHz +-l.KHz 2 .90
LF-BS 455KHz 2.90
LF-C18 455KHz 10 .00

'IOKIN CF455A/BFU455K 455KHz +-2KHz 5.00
l-lATSUSHI AA EFC-lA55K 455KJIz 7 .00

•• ••• •••• ••• ••• ••• ••• ••• ••• •••• •• ••• ••• ••• •• ••• ••• •• •• ••• ••• ••• •• ••• ••• •••• •••
Model 088 HeNe LASER TUBESSPECTRA PHYSI CS INC ,

POolER CUIl'UI' 1 . GW.
68K a M lW\'IT~

BEAM OIA•• 75M-1
1000VDC +-10 OVDC

BF/IM OIR.
At 3. 7Mi'\.

2. 7~1R SKV srserrsc WLTlIGE OC
S59 . 99

For information call: (602) 242,3037

Toll Free Number
800-528-0180
(For orders only)

ROIRONMUFFIN FANS Model MARK4/MU2A1
115 VN:; 14'1'JI.T!S 50/6OCPS IMPf::IIN::E PKiU::t:I:ID-F
lOSQM at 6iXl'S THESE ARE NEW

~~ electr0'UCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

88CFM at 50CPS $ 7 .99

" An P~"'S m.y be ne. o r
surp lus . and par iS may De
Sl,lbsliluled . ,Ih compai'.... pans
,f _ at'" out of "'lOCI< of an ,Iem.~
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HEWLETT PACKARD SIGNAL GENERATORS
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2111 W. CAMEl8ACI< IlOAO
PHOENIX. ARIZONA _ "

Toll F... Number
.:JG.S2lI-OllO
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80 Pine Slr..t Pelerbol"OUljjt\, NH 03458

800-343-0728

"AU1HOR
AU1HORl" .J

I

Selling 73 wilt
make money for

you. Consider the facts:
Fact #1: Selling 73 increases

store traffic-our dealers tell
us that 73 is the hottest-selling

amateur radio magazine on the news
stands.

Fact 12: There is a direct correlation between
store traffic and sates-increase the number o f

peopte coming through your door and you'll increase
sales.
Fact 13: Fact #1 + Fact #2 = INCREASED SALES,
which means more money for you. And that's a fact.
For in formation on selling 73, call 8QO.343-{)728 and
speak wi th Ginnie Boudrieau, our bulk sates manager.
Or write to her at 73, SO Pine St. , Peterborough, NH
03458.

~ "-

Daisy wheel quality
without daisy wheel

expense.
You need the quali ty pr int that a da isy wheel

printer provides but the thought ofbuvingo ne makes your
wallet wilt. The Sek'etn{N Inrcrfuce, a step-by-step guide to
interlacing an IBM Selectric lIO Writer to your microcom
puter, will give you that quali ty at a fraction of the price.
George Young, co-author of ~licmcomp!ding magazine's
popular "Kilobaud Klassroom'' series. offers a low-cost al
ternative to huyin a daisy wheel. pri nter.
The SeltcrricTM lnter/aa includes:

- step-by-step instructions
8 tips o n purchasing a used Selecmcru
8 information on various Selectrtcr models, in- r

eluding the 2740, 2980, and Dura 104 1
• river son-ware for ZBO, 8080, and t502 chi]» I
8 tips on interfacing techniques

IWith The Selectric Interface and some background in elec
conics. you can have a high-qualirv, low-cost. lcner-quali
tv printer. Petals not included.

.. ,

- - - - - --- - - ---- - --- - -

NarN' _

Card , Expi«$ _

Signature _

The call for authors is out!
Wayne Green Books announces a De
cember 3 1. 1983 deadline for submit
ting man uscript proposals for the u p
coming publication list. Ideas for book
length manuscripts about any micro
compu ter system or area of electronics
will be considered. In addition to pay
ment and royalties. we offer our distri
bution channels and the marketing
support your book deserves.

Send proposals or requests for a. copy
of our Writer's Guide to:

Editor, Wayne Green Books
Peterborough. NH 03458.

Or cail loll·free 1-800-343-0728.33AB6S 1

$12.97128 pages

Add<= _

City _

Scaee and Zip _

All orden oh'fll'<'d UPS of cornplrI e ItT.." ad<ftoo 1f 1ll.-eR.

Credit card orders call TOLL-FREE 1,,&,\),,258-5473. Or
mail your order with payment plus $ 1.50 shipping and
handling to: Wayne Green Inc: Attn: Retail Book Sales,
Peterborough, NH 03458.
Dealer inquiries invited.
ISBN Ch'l/lOO6.{)SI-4

10Yes, I want Selectric Interface (BK7l&l}. Enclu.oo is $12.97 p"r 1
copy plus $ 1.50 (or ~hipping and hanJlinll.

o MASTER D VISA D AMEX
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73 INTERNATIONAL
For prospective "isilOis to the country,

a reciprocal license Is easily obtainable,
provided the visitor's country of origin has
a 'eciproca l agreement with the Republic
01 the Philippines. All you need Is a photo
copy ot your license, three passport·size
pictures, and the necessary paperwori<..
Proc8Ssin-g is from one to two days. Most
American " rec ips" (most c t them a,e sta
1I0ned either at Clark Air Base or Sublc
Naval Sase) can neve thei, feclprocal
license mailed ' 0 thei l loca l or APOIFPO
address. 'nmy case, it was mailed to
both!

More Informat ion can be acquired
through the Philippine Amateur Radio
ASsOCiation, PO Bo~ 4083, 17th Floor,
Phi lippine Communication Genter 8u ild·
lng, Ortl gas Avenue. Pasig Mel,o-Mani la,
Philippines, Of If you are an Arne/ican ser
vlceman, contacl the Gentral Luzon
Amat eur Radio Club (CLARC) located at
the Old Carmeli te Hospita l, Angeles City,
just outs ide Clark Air 8ase, Or call
telephone number 55228 inside Clark and
ask for Jerry McCraCken or Leo Almazan
lor more intormatlon.

SWE DEN
Rune Wand!! SM(I(;OP
Freja.agen 10
S·155 00 Nyl<.arn. Sweden

The Swedish televisi on devoted a full
hour program to ham rad io a tew months
ago. M,. Erik 8ergsten SM6DGR has for
many yea,s produced a very popular pro
gram called "'Technical Magazine." A re
cent series of prog'ams has been about
the d&\lelopment of radio and television
from the very beginning up to today's
satellite TV. Amateur rad io got Its full
share of this. Erik brought up specia liZed
communicat ions modes like mccebouoce
(EME~ meteor·scalle' , SSTV, ATTY, con
l est ing, etc., and also amateur·radlo
direction-finding (ARDFl, popularly called
tox-hunting.

Fox-hunllng, European st yle, mings the
ham operator out trom the Shack into the
fresh atr Radio di rect ion-tinding as a
sport among hams startad in Sweden in
1947 and splead quickly w llh in Europe In
the 50s. The first Swedish Championsh ips
we,e Mid in 1952 by v eeteree Radio Club,
SK5AA, a c lub celebrating its 40th an
ni\l9rsa ry this year .

SwediSh hams SM5IQ. SM5AVC. and

The fox-hunt9T's weapon -ff1Ce/\I9r and compa ss. Plloto by SM~f'JY.

PHILIPPINES

is a Kenwood 930S and a dipole an tenna,
and he uses th is set to conduct the YQI
canological net on weekends. A lour·
sl age emerge-ncy plan has been drawn up,
me las t stage being implemented when
an event is Imminent within a tew days or
as li tt le as a lew hou rs.

Thase a'e the agencies In Rabaul look
Ing after erne/gencies. St rangely enough,
no eUort has been maoo to anllsl lhe help
of any fadio amateurs in the area. It seems
to me that amateurs could render valuable
services In times of emergency. This was
pointed oul to too Coord inator 01 the Di.
saster Planning Unit and the Offi cer.ln.
Charge at Nat ional Emergency Services,
Rabeu!.

Leo M. Almszan

PSC ''' , Box '471
APO San Francisco CA 96286

The amateur-raetc scene in the Phi l
Ippines Is aboet the same as In any 0 1 the
Third-World countr ies around the world
The growth is in Ihe upswing because o!
the availability o f VHFlfM hand·helds, so
there a'e more VHFers than HFers, The
hobby Is now under scrut iny because of II·
legal users ot 2m FM rigs.

Too regu latory body in t he Republic of
the Philipp ines is the NTC (National
'rereccmmuntcancn Commission) under
Ihe Ml nisl ry ot Tran sportat ion and Com
munication. At present , Ihe amateur
license struc tures are as to llows: Class
A- f Ull pri vilege, 2000 Watt s PEP; Class
8 - same pri vil ege as Class A e~cept

2().metl!f phone privil ege (1 4.275 and up
only), 1000 Watts PEP only: Cl ass
C- Novice cl ass. phone pri vilege on 40
mete,s and 2 mete rs only, CW also both
bands, 25 Walls only PEP.

The Phil ippine amateur scene COVerS
most aspects of the hobby. There are OX·
ers, ATTY and OSCAR ent husiasts,
VHF/UHF aficionados, and ot course
good "ctd-taehrcned" CW butts. Last
April, Man ila Ham test '83 was one or the
highllghls ot amateur radio In the country.
It was sponsored by the Ham Radio Ph il ip
pines Ham Club. This active organization
put on a Ifemendous show by Invit ing all
or mos t of the different clubs and organi
za tions in the Philippines. A p lenary ses 
sion was held to map oul Ihe fulure of
amateur radio In t ne Philippines.

pot ent ia l site for future erupt ions and a
cente' of seismic act iv it y.

Because ot the p-ublicity given In recent
months to the possible destruction ot
fUlbaul by a YQlcanic &\Ienl, I haYil decided
to d&\lote this month's column to emer·
gency services agencies In the area ,

1)The Nationa l Emergency Services
were formerly unde, the control ot the
Post and Telegraph Depar1ment, but ap
pro~lmately two years ago It was put un·
der Defense Force control. One officer Is
looking atter the headQuarte,s at Rabeul,
situated in a picturesque location on tOjl
ot Namanula Hill, overlooking Rabeul. An
emergency nel betW68f1 NES Rabeul and
29 stations throughout the New Guinea
Islands is operated on a twice-daily f i ~ed

schedule al 0715 and 1915 local time on
3732 MHz. One of the stat ion s checking
into Ihe net Is P22DQ, t he base station at
the Volcanological Observatory Rabaul.
Equipment used are Codan 7515 SSB
sets, and the antenna at NES Head
quarters In Rabaul Is a dipole. Rabaul
keeps a conllnuous watcn from 0700 cntn
the end o f the last radio sc hed ule at 1915
In case of an emergency, the olticer is on
24·hour standby. He also provides a
phone patch when needed. Operations
Gente, is Defense Force Headq uarters in
Port Moresby: otner NES bases are a t Lae,
Madang, Wewak, and Manus, The Rabaul
oUicer was tra ined as communications 01·
ncer by the Delense Force. He hopes for
bigger communications sets wit h more
crystals and better antennas in the near
fut ure. It is also to be hoped thai the lone
oUicer maintaining vigil at NES Rabeul
will receive addit ional sta tf Io eestet him.

2) Since independence, the national
government has instituted a cecemrenza
tlon program to hand ove' more and more
authority to the various p,ovlnces. One ot
the newl y c reated capartrnents is the Di
saste' Planning Un it undl!f the East New
Brllaln Provincial Government, whi c.h has
been In e~ i stence for just 0_ Ihree
monlhs. A coordinator is at the head or
the depa'tment and plans are stili being
drawn up 10 cover volcanic emergeocies
and tsunamis, earthquakes, erOSion,
floods, and drought. For commun ica·
tlons, Philips 2m SS8 sets are in use at
the ollice and in cers. At this slage, the
Disaster Planning Unil Is slill "finding its
feel."

3} The Cen tral Observatory in Rabaul is
situated up on Nort h Daughter, a dormant
volcano, and tnere all the sophistica ted
monitoring devices tor S<'!ismic and volca ·
nic activities are ncusec. Also coeratec
from Ihere is tne "olcanological net on
6815 MHz al 0800 and 1400 local time,
sevee da ys a week. Stations at Manam,
Karl< ar, LangUa, Talasea, Ulamona, and
Esala are on the network using SS8 voice
and P22 preuxea. An additional callslgn.
P22CF, is assignad tor mobile use. NES
has access 10 this net and the Cenlral O~
servatory in turn has access to the NES
freq uency. Rabaul Central Observatory,
Ka'kar, Manam, and Esala usa lllO-W
Codan sets wllh cut dlprn"l antenna s. The
'est are equ ipped with 25-W portable
Codan sets using longwire antennas. A ll
stations, except Gentral Observatory
Rabeul, are powered by batteries. whiCh
are char(/ed by one 12·V, 2.4.Amp Arco
sol ar pa nel. A pcrtame seismograph Is
also powered by solar energy. Insta lled at
Ihe restdence o f t he senior volcanologist

PAPUA NEW GUINEA
Siegi Freymadl P29NSF
"0 Sox 165
qabaul. Papua New Guinea

Rabaulls one ot the most st, ikingiy slt
Jated towns In the world. It has been bu ilt
nslde a still·active volcano. The magnifi.
rent harbor, Aaba ul's reason for exrs
eece, resulted 110m success ive la'ge
lruptions and the eventual collapse ct
a,ge volcanoes whiCh we,e fo,merly 10
:ated there. The hole remaining a tter this
went. 12 by 8 kilometers across and up to
;00 meters deep, contains the harbor and
he mai n part of the l own. It Is In facl a
olcanlc caldera. Because ot Ihat, it Is a

Ing. Be cert~in tnat your car is in tcp-eotcn
c:oodition. espoclally the brakes, and that
you have a quality spare l ire. Even though
the NAF (Norw~ian Automobile For.en·
i"ill has its emergency patrols on a ll maio<
roads. offering a high degree of technical
assistance, it could save you a good deal
of 'rouble and money. Check you. Insur
anee policy so that it will cove, expenses
II you should be unlucky enough to have
an accident. N{)(wegians are very helplul ,
and most of them speak or uflde,sl and En·
glish, German, and maybe ore or two oth
er languages.

The reason for mentioning these things
Is. of course, that they are so very easy to
forget. Remember that some of the roads
you will be driving on will be quite Sleep
and narro w, and in places the road is cut
straighl into the mountainside, leaving
the driver and passengflfs wit h a splendid
view of the abrupt mountainside both be
low and above. It's amazing whe' e you will
find rerme and houses. You will wcndee
as we do, how they get tneret

Now, what abolJt mobi ie ,adio in No,·
way? Alter the descript ion of what kind of
landscape will greet you, you will a lso un
derstand the lack 01 sullicient repeaters
on 2 meters and 70 cm. Howeve" those re
peaters we do have cover Quite a long
,ange, some as tar as 100 to 250 km be
cause they are placed on mountaintops at
altitudes up to 1 or 2 km. gepeaters are
mostly corceotrated around the denseiy
popu lated areas and COve, the main h igh·
ways, so II you are planning to visi t the
western or northern part, bfing your HF rig
with you. It could be of great value and a
good compan ion.

Standard voltage In Norway is 220 V ac,
50 Hz. The 2-meter band ooes from
1«.000 to 146.000 MHz. Repeate' trequen.
eres are trom 145.600 to 145,825, wi l h re
ce ive - 600 kHz, and they use 1750·Hz
lone-burst acCeSs. The callsign is sent in
CWo and a complete repeater list and fre
Quency list will be given to you when you'
license Is Issued.

I really hope that this intormatlon Is of
assistance to you, and on behall of all
Norwegian amateurs , I wiSh you a hearty
welcome to Norway: we real ly hope you
will enjoy you' stay nere. Ha" e a good
vacation,

from page 76
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Claes SMIK;TU taking be.ringa. Photo by SM'EJY.

SM5CRD went 00 lhelr Ilrat "mlnloo,ry"
Irlll lO NOfW' y In 1952 10 all"llad the ldell
01 10x-t'lunUng. The Ilr,t unolllcia l Euro
pean Ctlamplon.l'llpe _e held In Sara·
jll'lO, VUl/Ofolayla, In 1958 and Il'lla aport
I'las become~ popul.' In Ell.1 Europe.
The Wortd Ctl.mplon./'llpf; , rlt usually ar·
ranged by an Ellal European counlry.

US Variolty

In lhe US, dl,ecllon-lIndlng 00 1""0
mel"," FM I\U , growing llOCVIa,lty. FOI
thl .. t_ M hand-held llQUljIlT"Illfll with
H89CV ant_ III ""'O'1 ...w thil dafTlon.
st'ated III , Mlnut...... ~IM A,1IOC"i1
lion meeling in biOI\. ~I"
abouI a,.... fIlIO- In II'Ie us. lOIl-hunting ..
of tlOUfM (') dona by ....omobi...

""""-ARDF II ~ limil., to the IO-Clliled
gn."t_ing, wI'IlcfIla • aPOllln willen )'OU
rvn In lhe I_t trylng 10 lind cheCkpOintl
lhat llIe maflo.ed 00 a~ det.iled map.
You allOna... a cornpaaa to help)'OU. Thil
Swedish aport ia !lIlfNding .U 0'I'ef tile
world. The New England Ofient_ing
Club In MaaNChuMtta ha.I~~ lIUC·

cess'uI In the US. In lox-hunfing, lhe
checkpOinla a'e well hidden and)'OU ha...
to tf)' to lind I".." (uaually I,"! by the
~flll ol a map, a cornpan, and a amall
dlrecllon-linding r__ aboul the alze of
a kl~1ze clgarlltte pack , Frequencies
used are blIt_ 3,500 and 3.600 kttz.
The tranamll1_ used ar. low powered,
ju.t 2 Walta or 1_, and t,. anl..,f\8 la a
,hort YlWtleel wire hung up In a tr• . Each
lOX I" nsmilt a _... ol duMa
- - - - - I.e., 101 0: lhe Ionoe< the
ceebee. lhe eaaler it Is to det",mlne enee
tlon. The 11'Ill loxea transmll Iwo mlnutea
each, one at a time. No. 1 lOX stlfla by
sending a llllfiea 01 MO E M O E 101 two
mmutee. The letter E, Le., 0"11 dll, Iden
IllIea the lI,st 'o x. No . 2 100 'o llow, by
sending M Ol M Ol, .tc. Mter Iflfl
mlnUles, you I'la 'ttl one Dearlf\il to e8ch
tran,mltler. You then quickly Illy running)
ch ange posi tion and ta ke the crcee
bea ring during the nflol ten mlnutee. II Is
not M "My as It ma y sound,

No Code Prollc lency Needad

You do not h.v. to be • I'lam to par
ticlpala In 10x·l'luntino and knowledge 01
MOIaa oode ia of couraa not necessary. You
c.n lden!ily tl'le lox by the number 0 ' d lls
tranamltted ,

The de'llliopmenl 0' .utomatlc 10 0
lfanamlll lllS hn I.cliitated lhe . ...ngo
menta for a I'lunt. The old system ,equlred
a minimum 01 11'Ill operltOl' I'lldlng In tile
woods and getting eaten up by the mos·
qu llOOl!l. T_ Mw aulomallc trana·
mill_ .110 01... tile l uoocesalul hunler a
Slip 00 wIllct1 the fO of the fo o and the
check~n tlma la printed , The I'lUnlllf lIf,y.
Ing proof o f finding .11 fi'lll 1011" In tile
ahOI1eat period of tlma II the winner. It
_e la not .lwlYS the laslesl """"" 11\81
";flll. You mulll De ace"'.te wl'IlIf'l )'OU
lake the bearings.

""'-In the Swedlal'l as well .. the NordiC,
EUf'llClllIIn. and Wortd CI'lampional'lipa. in
ARDF. 11'18' lCOfe II a combination of the
resuft. If(lm bof:ll t". day and lhe nigI'll
1'Ioun'- The SW8ldlah CI'lamplonahlpf; tllil
)'llAf ted< pI_ In E!lI<;ISluna, 90 kilo
mel__t 01' Sloc.l'lOlm, In Auguat .

The Wortd CI'lamplonaNpe 1982 __

going 10 be held In Bulgaria f\.Z)" but _.
poslponed due to dllllcuilift eeuaed by

1M hoeting countf)', The Int.......tlonal
Amaleu, Radlo lJf'Ilon ltARU! Aaiglon 1 naa
"eICCMdlnl_IM;lna1 Nlea lor amal_·
radio dlrectlon-lindlng. ARDF la a -V
nice club actMty, lowoMng building and

coostrucllng tre equipment and .r·
ranglno the outdoor ac tivities. Why don't
you s tart tl'lis In your club? For IUlther in·
formation, 'eel t-ee 10 write to me (SASE
01 SAE + IRC, pleall<l). II is jusl a ma iler 01
glltting slarled

TAIWAN
Tim Chen BV2A1BV2B
PO Box 3b-!>47
Taipei. T.i.... n 107
IfeputHic 01 (;hin.

I 'eel Qulle honored to ha... I'lilld many
";ailOlll tl'>is year, A c:onvnoo. queslion ott..
'ailed by lrIaitora is 'WTy la there only ana
station-ElV2Al9V2B-on Talwanr

FOI !lllCurlty reasons. nam aclmty naa
~ fll!Itricted 10 • certain "xl"l In tM
paat. I Io... e,,,,, I leel the sllUilll10n I'IU
gradually Improved, and the luture looka
bfigl'll.

Amat_ofadio operallon Is gooemed by

lhe so-called M~;al Tellcc,h1munlca
liona Regulillliona,MwIliCl'l wa!l rtl'tiaed 00
OClober 9. 1972- The regulllliona .tlPUlate
IIIf,I a CI'linese national musl pallS ,n
MOC l""inlstry of Communlcationa) ex·
amlnatlon 01 posseasa proIeaalonal ,adio
license 10 fllClli'Ill a ham Ilckllt . Hams
_e at Ilrst allowed to operateooly 00 I.
and 28 101 Hz. but slnee December, 1981.
the 21.u1tz band IIf,s~ open. At pr..
anI. there a,e atlll tl1fee operatl'lll banda

I
ava ila ble: other HF and VHF bands 101
hams are net likely to De opened In Ihe
n.ear tuture. I round Iha l some bootleggers
had deliberately uaed my cails on . 0 and
80 meterl and h.d c.usad a 101 0' con
lualoo,

The eoamlnatlon conelal. 0' a lest on
lundameJllal electrlclly, radio prlnclplea,
le lecommunlc /lUo n, regulation., and In·
lem al looa l radio regulaHoos reievent to
amatlltJr·radlo operatioo. A 13-wpm code
prollclency leal I. /llao required

Otwloualy. the 'ullf\il la too simple 10
"-, ...Ith Ihe faat dfMtlopment 01 ama·
leuHadlo aCllvillea WOI1dwlde, I am gr.en
to underltand tllf,t revi'loo of lhe regula
tlooala under way.

BV2A waa lirat eatabllahed In 1~ to
operate 00 2O-meter c:w ooly. In 197., the
eo~NOXA (International OX Association)
01 Maryland oll"'ed ma a HeathkIt 32.\
monoband "anacel_ to Initiate 2O-meIer
SSB operallon wltll tM eellsign of 8V2B.
LaIM, W9ZNV lent me • IIf,nd and air
1I'I1PP"d • aeI of 203BA. .nl..nas from
CI'lIeaOO, wIliCl'l. In conjunction ..itll tl>e
~ I'laa greaTly l"'II'oved my signal. I
-.ould like to than.k those contrlbutOlS 101
thfljr aniatanee.

Although there la onty ana IIf,m alallon
on INlll-land., I.m $Ufelllf,l a ",eat many
young men Ilk. tl'l8' unIQ.... l'IOtII.>y.nd tfley
will come InlO IIf,mtand III 1Oon.1 tl'l8' ..
IIflcllon la lifted.

Many Ii"-. Chinese authorities ha...
rejecled req.-ta 101 ";a;IOI'/I' Ilcenae!l,
.lflCII _ ha.... no ..clproeal ag'llllfTlf'!fl1ll
wltl'l .ny 01_ count"•. Recenlly. a
group of Italian ha.....-120MI(, I2BVS,
I2PKF. and I2JO ol the ....soci8lOllll
RadlotflClllca Itallana-applied 101 per.

mission 10 operale their rigs 101 len d.ys
In comm8l1lOl1llion 01 WOfld TalllCOfn
munlcallons Year. Tl'lls requeal la no...
uode< lavora ble cooaideratlon by ChIlWse
iIIulhor itiea. II lhe o llici.1 .pprO'o'al can De
ooterreo. it not ooly will flflllf,nce closer
lriendshlp Detween h.ma 01the world, bul
alao will creallt. good beginning 101 radio
amalflllrs 00 thiS Island.

VENEZUELA
UNS E. Suarez O,l,4.1(G'VVS
ApiIIrtilr10 I589!U
caracas ltl67·A
Venezuela

I senl an artic" 00 paratlOllc anl_
10 73 u a cont,ibutiOn to helP lellOw
8fTlllIlUS in I¥dafaIarding ttet~
11\11_11be ualng llufing Ihla new wa'lll of
'illdlo COIl1fT1l,I..w;..tlQnl. I'm COIIvlnoad
that witll the ~t of OSCAR 10 and
oIher saleliiteathat witlloflow, the uae ol
'requencloa aboc:>oll 2 meters along with
new modea of oper.tiOn witt lllltVade tM
radio-amaleu' Inl",eat in the .-r lulurt ,
Certillinly pa'''boIiCa "I lower priceI'nd at
bettM matMials wllt De bargains ~
aoon. Just wail 101 lhe Direct·Broadcaal
sateliitea wllich a,e pract leelly atandlng
in lhe launell pad. Anyhow, be prepared 10
handle et teasl a tllr-.neter-dlamal'"
pa,abolic. In comparison wlll'l the moat
commonly used 01 toda/a !-iF anlennas,
the OII&-mater parabolic will De like.
dipole and the thrflHTlllt", parabolic will
be like a thr_lement trlband beam. 10

to speak. The WOfSt thing la that the
parabolic .hould be rotltlble bolh In
uimuth and eleyallon unllts. geoet. ·
lio na ry satellites were placed In orbit. For
thoae liking lancy rig a and Molniya ·orbll
ntelll l"" Ihe bigger parabollca would be
Installed along wit h big rctatoee.

For us In Venez ue la , ha. ing. pa r.bollc
00 your o wn roo f was prohibited because
the communications a ulhorltlea lound
oul lha l aome peopl" w"re doing bu,lnes.
with TVRO and video recorcers. Anyway,
since tne present Minis te r 01 Communlc.·
tions (Francisco lara YV5CBB) Inlenda to
perfect the present ragulatlons , no doubt
somelhing will be done ragalding Ihla
topic.

While wriling 00 these matters, Ilrled to
Imagine how lhoae great daring men In
lhe wOfld's hlstOl}' manage<! to expiOlIt,
conq....,., sum.... Of Ilgnlagalnal men and
nalure to get 'reedom and liberty. I'm talk·
ing aboul Dayld C'OCklltt, Colon, Napo
leon, Bolly.r , efc. can you Imagine tnoaa
men wI'lO. witl'lOul electroniC .id.. -.1
ac,OSS tile world in .....,elI of thflj,.,...ma
and l.tes1

A VlWMWlllan, Simon Bolly." did II 10
libefallze Boli";.. Colombia, Ecuador,
Panama, Peru, and V_ueIa. FOI UI
Americans, il Is ....y 10 lmagl ne !'lOW il
wllll done, DIIt let me Iell )'OU tl\8t SOutll
America Is _.1 limn tl'l8' IIlll at
EUfope and thaI the Andel Mounla",,'
.ttltudes are SOOO meters in Vanezuela
and up to 7tlOO maiMS In BoHvia. can )'OU
Imagine those reaofllle ..... CfOllsing the
Andel 00 1oסi, with horaea and mulea CIlI·

rylng _pons and food'? Really not an
easy task, and lhey did il not lual~
but many times.

The VlWMWlllan t_itOl}' 011_ InfirMtI
yarieliea In landscapes and in cllmale. A"
along her !lhOIea there ar. kilometara
l4'Ofl ..dill lOlomaIers of Andy~...
Temperalu,e la high 00 lhe coast and on
the plain. Being a Ca,lbbean countIY. 11 II
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PARTS WAREHOUSE
We now have availab le a bunch a t goodies too

good t o b ypa ss I tems a re li m ited so order tod a y

AMSEY
LECTRONIC'S

.... 62 Inc.
MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.
e.--.....

2575 Ba ird Rd.
Penfie ld. NY 14526
716·586·3950

Call your Phone O.de, In Toda y_TERMS:
5atoslactmn guara nteed o r mone~ ... tvnded
C.O D ad d $2,50. M'n lmum order $6.00
o-oers under $10.00 acid $1 50 Add 6'/, lor
PQs ta ge . msu 'ance. ha nd hng. ave' seas add
15 % , N Y ",. ,dents a cid P'o la.

A CO,"O'.'. s....",. TVs, .."",~" ;,••
o n•.., . n,,,,,n,, ~... ,"ow "'... ~"'P"

,...). ~""";_ .nd """,u,.tor
R21l_."01 ~; , $iOIl."
R<ll_."."W,,"" aMT.ot"" ...,..
' 20 ' ~ ~... $iOIl."

AM' RF M"""'.,g, ... ""
p ,;c• • ;,,,,,""" """"""'" uPS """,,'ng
000 ,n,u,""".

.",ogo ",.cl ,OO , '"", tuooO'- auO,o 1o ,aeo,a'
'""'Oan' ",-,t>c",,,.,,. 0""'. n, ''''' pu._"
1.,Of 'Of e ' c.II"", "_'~ "","'on.nc., '", '"
"'<"'ng "FC '0 . ,,"'. ~"" ,'.. "';.0'''''' .•nd0' ,Ou'''. 'uo> 2< ,"anna< tunoO'- c~aga
Bu". ,Out '01"'''' TV"."," "'0." 'ho ~,..
c'OOO to''''' ',",u"nd0'.....' . ',..., no.. a" ""~
,", "a'''.'a '" , ,' fO<""" n• • ",. O,>e•. 0",,",
,""" '00"

SATELLITE TV KIT

••

NEW, LOWER PRICES!

S"po-r 51.,,1"
A s"pe. sen.. love amplo.
lie. wh,c n Wi ll P'C k up a
pm d.Op at 15 1eel' G<eat
10' mon.tonng baby's
fQOm O. as gene,a l pu ,
pose amplol,e, Full 2 W
,ms outpul. , uns on 6 to
15 vOlls uses 8--45 anm
speake,
Comple le k,1 BN·9

55.95

Tone OKocle, ~-
A comple'e tone deco ·~
de. on a Single PC
boa.d Featu.es 400 ·
5000 Hl ad justab le
'ange Via 2() lu,n pOl vo ltage 'egu
la t,o n 567 IC Usefu l to . louc"
lone b urs l detecl lon F5K el c
Can alSO b" used '5' Slabl" tOM
enCddm Auns on 5 10 12 .olts
Com plete k,l. TD· l 55.95

010 H. T',". 8 ..0
R,,", 0" ,. " .DC l "~ " ...." , " """ ,

~." ~""", "' '"' •• , TB ' ,. , IS so
fR '0", It "

Si.en Ki1
P,oduces "pwa'd and d ownwa 'd
wa,t c ha rac te fi s hC o f a pohce
""en S W peak aud iO output runs
on 3- 15 vo lts use. 3-4 5 Ohm ~,.-,.-,.--.,,=.,,=:::::::::=:::::::::
speake'
Comptete k.l SM·3 $2,95

5• .95

v....o lOOClul. ,o, K"
CO"" ," on V TV '0 .,000 "'<I'"'''' Sup~,
" .bie. ' unaD l. ovo' eh • 6 l1u'" on ~ _

, 5V , c oop""O ,,~oo " 9n", B... uM M
'h. m.",,' Compl.t . , ,' VO· ' 11 IS

Led Bllnky KII
A g.ea t all e nt lon gel 
te. wn,Ch alternately
fi ashe. 2 lumbo lEOs
Use 10' name badges
bultons wa , n ,n g
panel hgn". anylh,ng'
Auns on 3 to 15 vOlts

Complete kit Bl-l
$2.95

CPO-l
RUM on 3-12 VdC 1 wall out. I k HZ QQQd 10' CPO
Ala,m Aud,o O.c ,lIato , Complete . '1 $2.95

Wh il pe r light Kit

M ad Blaster Kit

An In te . e s tlng kit, small m ,ke
p,eks up sounds and convefts
them 10 l'g M The louder the
sovnc . the bngMer tne Ir g h t
Incl udes m ike . con t'O ls u p to
300 W. runs On 110 VAC

Comple te k' t, Wl - l
$6 .95

See mu",c come
alive' 3 d, ff.''' ''1
lights f l ,cke, wI 1h
muSIC One " ght
each lor, nigh.
m id -range and
lows Each In d ,
vld ua lly adl ust ·
able and d rive s up
to 300 W ru ns on
110 VAC

Complete ~ ,t

Ml - l
$8 95

Produce, lOU O ear shatterIng aM
a"en tlon getr,ng ",en I" e so und
Can supp ly up to '5 w.tt, ot
obno"o", a"d lo R"n . on 6· 1S \lac

$4,95

S14_9~

19.95

PARTS PARADE

'upet ~ ,g~ pe,formance fM w" e
." m"e ~ , l' Tra"sm ,ts a stab'.
g"ol up to 300 ¥",(j• ." tn • •cep
oM I aud,o Qual 'ty b~ me.n. of ,tt
" 'II ,n e lec,'et m,"e ><:' , ,nClude.
"e. m,ke on -oll . ... "er. a"'enna
'lIe,y a,,<l'oper '"'''"cloon. Tr.,.
'he loneS! u n ,1 .,a"ab le

o"des ,he ba" c part s and PC
a.d feq 'Jlfed '0 p,oVld e a sou'ce

p,ec<s,on t,mon g and pulse
ne' al,on Uses 555 t,me, IC and
:Iude. a ,ange 01 part, lor mo",
,. ng n...d.

·'5 k 'l 5s .95

Il-J 1';"

11-3 W"e<laml Tested

III Wl.ele.. Mike KII

'M
i11 INI
i11IKE

,nsm,1S UP 10 300' 10
I FM b.oadcast 'a-

uses an~ I~pe ot
'e Aun. on 3 10 9V Type FM·2
; added ."n.,toye mike Pfe am p
O'
.t . ,1 13.95

$59.9 5
$44.95

---oJ. • ,,-;.--.600 MHl

PRESCALER

Exte rtd the ra n g e 0 1 you r
coun ter to 600 MHz Wo rk s
w ,t h a ll counters Less 1han
150 mv senSl11v'ty specify 
10 0 r- 100

W,red. tes ted. PS-1 B
K I'- P S- 1B

$29 .95
$ 39 .9 5

u.M

AudiO
P,elcal ..,
Mak e h,gh ,e so lut 'o n aud iO
measu.menls greal 10' mus,ca l
,nst.umen t lun,"g, Pl to ne s e tc
M" lllp lle s e co.o UP ,n f'equenc~

selectable .lO 0 ' . 100. g'ves 01
HZ , e so tut ,o n w,t h 1 sec gate
t,m e ' Hig h sensll lV>t y o ! 25 m . , 1
meg ,"put z a nd b u ,It-ln 1,l ten ng
g,ves greal pe , lo.ma nce Runs
on 9V balte'y, all C MOS
PS·2 k' t
P5-2 wore d

30 Wall 2 mlr PWR AMP

Sim pie Cla ss C power am p teatcres 8 t,me s power q am 1 W in
lo r 8 out, 2 W in lo r 15 out, 4W rn lo r 30 o ut Ma. outpul 0135 W
incred ib le va lue, complete w,th all parts . less c a se and T-R rela y

P A-l . 30 W pw' amp ktt $22.95
T R-1 . R F sensed T-R reiay k il 6 .95

MRF_n 8 t,.n$'Slo< as
8· 10<lb \la in 150 mhl

,, ~

U.OO
$5.00

1' .00
nso
13 00

AC A~op..,.
G ood '0 ' 00< 0; Mad
Ch., go", ' " "0 v....c O'~Q
000 oM
e ~ ,d' ro' ~O ",A
'6 '0< (0, 16O,"A
,~ . OC (<t 750mA

Cry>!ai.
3 s r9'i4S MHZ
10 00000 MHZ
5 Z48800 MHZ$1.50

$100
3/$1.00

"UM".UM
" ""01,'", """" , ,"' R,o," ' . SO
""'"' X IV A".. • ..
, "'"' "V A., . · .... ' DO
'Ou' " V RoO, ., '0"' "

Switcb.,
"', n, lo-gg le SPDl
A~d PusM ullon, N a

h,pbonn
3 '.'0' a ""'" goon ' 0' ,'"a ll '0 0 0

.p...." ''' ''" <'oc.. • k
5 lor $ LOO

Reai.lo......·1
Assottmenl ot POPUl", "'ue.
'"" tt Cut iea<l to, PC mount ,nq '0"

cente , W ' lead , baq 01 :100 0'
more

C"'P"'CtTORS
TANIA,UM
Doo",," , """

1.5 uF 25V 31$1.00
1 8 uF 25V 3111,00
22uF 25V 31$1.00

..'n' .....'" SpaO""
0 pp ,o, ~''- d'o", Ro~n~

'Y P" '0' rod"" '"'.. "'c
J ' 0' 11.00

Slug Tuned COil.
Small 31' 6-- .... ' Slugs lumed COd
31ums 1010' $1.00

FERRITE BEAD S

TTL
14500 •..
/ 441 •"7415 •.sc
,,~ ...
741% $1.3s

S P ECI A L

'",'" '"'0 ' "0 """' . .. .~, DO
_ _ "" o"e..,,, ..." ...

I 1C90
,o116
"M
!'107A
n16D
! 'OlC
53"
5J1SAB.'G
M '

I .3s
1 ' .loO
1 ' .loO...
11.00 ,-------+.:='-""""'o;=.~-"'''-''_I" ocr11.DC
1":S

'O'11.DC,.
' "11.tS
11 t .

LIN EA R

C MOS

• '"I $d~eo
$9.00 f-=====:c-I$200
$1.35
$1 75

IC SPECIALS

e
c
•
"

1695

$1.00
$1 .00
$1.25
$1.25
$1.25

$ .50 el.
$1 .00 ea,;;'111

?B'?
rB' 5
zscs
1912
1915

Mi ~i TO-92 ....al Si" .'
1 ""',"0"0, B..M , 'Of "' .00
To·nO "'. ' S.n" ) .... "'.00

CDS _ oc_
Ae"".",,e ,,,•• , ..,," ' 'OM = ""'"' ' 0
O••r 1 m.g I 'M 11 •

OP· ...MP Spo-d. t • \~
Bi-f ET I F '31.' - Olfec' p,n 'Of p,n / 41C"- aU .... . but SOO.OOO MEG
mput z super '0" 50 pa ,nput CU ffO'\..'0 o>o w~, d'a,n
50 !o. onty $9.00 so 10 lor $2.00

Opto tsora to rs - 4N2 8 type
Opto Reflectors - P ho to diode + LED

Mol.. Phs._ ••_ pt.,,," ," _ '" 1 """''''''
lOt t. oon flOC""" :to. ,... 11 .•

RF a c tuated re la y s e n ses RF
/l W j a nd closes D P DT rela y

For RF sensed T -R rela y
TR-1 Kll $6.95

l8 MG $ 1 .~5

79MG $1 .25
123 $.50
309K $1.1 5
1805 51.00

5brlnk Tubing Nub.
"'c. o' . c u, p".$ '" "'fln'"" ''' , ',,""
,h<on' '0 .. .. G..a' '0< ' 0"°.' ~II ' .OO

se ••

M,n, AG_17 4 Co u
10 It. 10 . $1.00

ceram ic IF F,t'PU".
Mon' 5- '0\'0 0 " kHz
BW .. oL~I .50ea .

, Vol' Ban.., cn...
"'C~ Qu"" V < hO' " ''''' "1.00
,"" A "~b<' G'o,"m." 10 'Of 11 .00

v._......
""'''''ola .... ~200 JO PF " 0'"'".' cop :2Q./kl Pf • Tun.o,- ..n• • _

.10 _ M !IlI .OO

OC·OC Con, . ".,
'5 'do Ino u' 0'''" ·9 ,no (Ol 30,",
°9 ,no pre''' "o" . '5 v<lc .., 35'"a I1.2S

~~" <'0 T"rn T"", Pot so.oo
' " XI Tum Tn," pO! 1.50

Coa. Con nector
Chass, s mount

BNC type $1 .00

l ••b - YOlJ' cnooce. p'eue sp"",ly
M,,,, Red, Jumbo Red, H.gh tn'"""ly Red. II'um,notor Red 1/11
M,n, Ye liow , J"mbO YeUow. Jumbo G,een 1/$'

Cry..al Mlc .opb<Hle
Small 1·· d,amete ' "." th,e"
oy.lal m,k" ca 'lndge $,75

...,. ...
_,,, 0' '00" . d'" " " "n' '"""0<,,,,n,,,,o<, .'0.0" ...'c_ co", . 'e
.~ .... , ' 00 pc' '1.00 '0 0.., ,aoo PC) ....0

31$2,00

Socketl
101$1.00

10/$2.00 L"':::::::::::':::::':::T:';i<'';l~~:'::';;;;",~2:;--j101$2,00 r
41$2.00
41$2,00

25 AMP
100V Brodge
$1 .50 elch

Min i-Bridge 50v
1 AMP

2 for $1 ,00

40 Pm

8 Pm
14 P,n
16 Pin
2a Pin
28 Pm

Dloo..
5 1 V Zene , 20/$ 1,00
IN914 Type 501$1.00
IkV 2Amp 11$1.00
lOOV l Amp 1$/$1.00

".'.,.,.
lSIl' ...,,' ...
lSI""
'~I' ..

""'''' I---}~~;;;---t~t:~~~J~]~~~~:'::~ft~~~~~~~~~~~--~~~'"'';;;J.~~""--~~~~--",.~~~..,,,.J.~i__~,.".
"'"' 00"........
~I' ...
~ ...,.

"'''.14
"'''.14,._.

RE ADOUTS

RANSIST ORS

",,". cc
""" ",0 " CO

»'H'"'''' ",..c.
os , .rC 0

""""" c·,.. "". c·,
0> "". Co,
' 0 ~"" c·,
10 'fT Co,

0' ""'c·'
20 c·,
" ~"" """""'" lJH' ,..H
. ... Hot. "'""

"""'" "'""'0" .......
.~ T".. T'~..... ,_ '_R
"OW'
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a....",,,, Sch warzbeck OLI 8U in his lest shaclr, Abou' a Ihird 01 his test equip......,' i s
Shown. (Pho lo by Kun Goldbargetl

'lHF REPEATERS IN VENEZUELA

It was most lortunate, t lle.elo .e , that

Guante. Schwaflbeck OL1BU beg an a
Silfies of lest .ePOrt s on .adio equip........nt
and ant ennas In the Ge.man Co-OL mag.a
zine about 8 years ago. Since tllat lime, he
h4ls g.ained a .epu tat ion l or h i. lasl
.eports, and not only in Germany. Being a
profllllllional in e1ecl,ical IIlfl9ineenng and
an avid ....m IOf more than"5 yea•• , he ha.
set up a I.boratory w,th a whole ,.nge 01
teat iond ..-surement instrument. fOf
l hi s ptlfpose 1_ photo~ The I.a.........oo k
of his leal proce<lU'fllI and a thorough
dillCUll:sion 01 his musuring ........11'IOlls
_ e publ'shed monthly in the Co-DL
magazines July Ihrough Detobllf, 1978,
aOO In June, 19 11, In the past, test rePOrtI
appeared on (among ot""" th illilS) the
Ast tO 150, IC·130, FT-oNE, TS-930S
t.ansceive,s, the Olltong F12 l ille. , coax ·
ial switches and .elays, a compa.ison 01
the aSK lea tu.n 01 reo-tee. CUbic, and

D••ke equipment. . 00 the 7H6DXX,
TH3MK3, KT3o&, KT3o&X, FB33, and F853

ilnt..........

accompanied wit ll • sworn declaration 01

rul fllI lullm...-t.
Time period: May 1, 1963, 000 1 GMT 10

J.nua.ry 30. 1". 2"1)0 GMT; bandS: 160,
80, 40, 20, 15, 10; modes; ltI ther ssaOf CW
Of boIh; closing da te: logs sOOuId tie
mailed befOl'll and I'lO later than March 1st,,...

AWan:llee I. Iou, IRes IOf postage and
Ili-ndling. Send to Radio Club Venezolano,
PO Box 2285, Ca,acas 1010-0\. veoez......

In the beginning, Guenteo _ote. nu"...

bet of ilflielell about the ptoysiCS 01 h.8m
,adio and aqu,pmenl and p<~g.ation,

too. But :since I ........ rnQIlI and __

pha.is has~ pi"'" on the new trana
cei_s and antenna, ilppeil, ing on lhe
market. To<l&y .. 11 praclically drowning
in equipment offered 10 111m lor teahng.
And he considers It iI ch.llenging task no!

only to prodlJCe unamblguou.........asur.
ments, but also to publish them In a way

that is unde•• tandable and meanlnglullOl'

WEST GERMANY
Ralph &yet OJ3N W
Opterlramp , ..

3300 Bta""sch"'f1
f/Jdefal Republic ot Gemtatty

GUENTER SCHWAAZBECK DL1 BU

E'itif}'bOCIy knows the symploma 01
deciding on iI new piece 01 equipment:

setl-conviction that someIlllng new h4ls to
be acq uired, enthu.i.sm afterwa.d.
about the number 01 choices on hand,
s tudy 0 ' tile manulacture.'s .pecilic. ·
tions, eonsultlitions wl t ll I.i llflds, aOO
mayl:le a hllnds-otl test. But. irresis ti bly,
uncerta inty about the .I ght decision
develops during this process and one
realizes I'Iow much lubjecti ve data and
how little objective data one has lor the
decision 10 be made. And, in lac t. ClIn one
,eally expect tllat the manulacturer will

tel l us about Ille Doirdies in h is new
t,anscet_. the eflect of the sw, lch
sel8cta.ble prumpfiher on the 3n:I Of<ler
intllfCll(ll point , Of the d,lIerence of ant"",
na gains IOf OOn'lPlIl ,t ,VIt p<oducts under
identical lesl «lnd' tionll? And lhe sl.t.
menl . ··Ga.in ilnd FIB ••tio cannot tie
published in OS7," add. to the confusion
01 con.umer. ,alher than . I imulat ing the
publication 01 objeclive and compar able

perlormance data.

Maraca'bo
Ma.....lbo
Ma.acaibo
Maraca ibo
Ma.aca ibo
Ma,acaibo
Ma,ac.y
Ma~rila

Maturin
Mat u.in
Me. ida
Me.ida
Merldll
Mer ld.
Metropol itan AI.port

Platmon

'-'0""'"
San Cristobal
San Cristoba l
San Cristobal
San Cristobal
San Cris lobal
San CriSlobal

."...
V.llInCia
V.lanel.
Val.ncia
Valaneia
Wes tern

-t-veo • ~

I , ."~ J.;.
~(,'.aIJ '

(); -,
a .. ' .' L_

10t6.700
146.850

1"1.030

' ''1.0tl0
1"1.180
10t685O
146.100
146.880

1"1.300
10t6,010
10&6,610

146.820
1 ~6.9.tO

1.1.210

1"1.120
10&6.160
146.940
10&6.610
10t6.130
10t6,7.tO,.....
146.940
141.130

,..""
146.820
,.eeec,.....
1..7.840

147.910

Si'- E~ Award

AppIlC&lion: Noo OSL cards bu l a log of
contacl. wi th ten dilteoenl Venez.....n

".1100..... plllll one contact ..th .Mlio club
.Iation YV!lAJ. The application mu.1 be

COIIIIEIIORATfYE AWAIlD OF 50TH
AHNIVERSNlY OF VENEZUELAN

RADIO CLU B

SponllOt8ll by Radio Club V-.lolal'lO,
it will be g.anled 10 any amateu, .Mlio . 1.·

tion which l ullillS t l1e rulflll.

Gold Endonaoment Award

Application, Noo aSL cards bu t a log 01

conIacts with twenty dltterenl Venezu.
Ian sta t ions with II maximum 01 three per
ca ll area plu. one contac t wlt ll .adlo club

station VV~AJ . 7he applicati on must be
accompan'ed with a swo.n declaration 0/
ruI8ll Iullill",.,.,t.

Venezuel . number a'ound 20. Some 01
tllem are E.wln OA4AJUIYV5, Mi.e iia
OA"ANSlYV5, AUonso OA..APQlYV5,
Maria Isa bel OA~CRKlYV5, James

WD8AMVIYV6 , Henry WBPlVIYV5, Rai......
Dl2GGIYV5, 5........ SM4CGAIYV~ , Claudio
ThlCAMlYV5. Cliludio LU5ONDIYV~, and
this .,iter,

...-.....-..
Barqul. i o
Ba.qui o
Ba. i s

"""""c..~

Ca,acas
Ca .acas

Ca.ac""s
Ca.upal'lO
Ciudad Boliva.
Ciudad Ojeda
Cludad Ojeda
,,",0

,,",0

,,",0

c......
E..l eon
EI Gurl
EI Hahilo
EI JunQUito
EI Tigre
EI V'Oia
La Guai,a

La Victoria
La VlctOf,a
Maehiques

Maraca'bo

' ''1.2.tO
10t6,910

10t6610
10&6.970
10t6.700
146.90&0,.....
146.130
10&1.000
IH. I80
t 46.790

146.100
146,160

1"~,925

1"6.190
1"1.090

1"1.190
146.700
146.610
146.880
10&6.910
1.a1.18O

1"1.790
, ..1-390,.....
lo&!>,340
1..1.210
146910
146.&40

with a mobile t.a. elillil ' . om Tulsa.
Oklahoma, 10 Ofiando, Flor ida. Tll i , kind
01 OX tll rougll 2-metel" .epeal ers is not
.....w, Ou. lIIil 1916, I made contact wlt ll
Juan PJ3JAV and I .emember h is lignal
w illi solid fOf _al days. So, Ca.ibbean
OXlIflI, .im your 2m anlennas to Caracas

and PUSh tile mike bullon. and ,I you hear
trw kerchunk, giooe IIlI iI cal l.

I ha.. I.....hlla ted the ham population
ilnd it _ to be 20,500 .trong instead
01 16.ooo.s I _ole prll'tiously. Up to this

mom""t. 3O,66ot ham licenselI have been
i••ued, Thu. , more l han 10.600 _ e
cancalled Of IOSI due 10 _al e.u_, i....

cl ud'"1l silen l keys. There ••e • •ouoo
3,000 aClive hams using all baOOs f.om
160 to 23 em and a ll modes including ssa,
RTIY , SSTV, etc. There a lso is some act ivo

ity with currenl satel l iles although JUSI a
handlul 01 Venezuelan lIa ml ere .egis

te.ed AMSAT membef• . They a'e Manuel
VY5LW, Jose VV4CB, Wolf ram VV"WT,
Asvaldo YV6ASU, Jorge YV5F NG, Hector
YV5BOO, Jose YV5GDX, EI ••,n YV4CLV,
Edgar YV5ZZ. Augusto ¥V5AW , Gustavo
YVSORM, Colsme Gomez. S........

SM~. Jal........ HK9ASClYV5. ""nd
thll _ ,Ier .

The loreign amateu,. to operate I .om

REPEATERS

A list of l he already.wor1<ing VHF ' .
peaters is.hown in l he box. Wilh .11 those

f~lers and IIMS, you may t,avel across

the counl ry by ca" '~'ng hour afteo
hour using HT• .

The lopog.aphy .urround,ng Caraca. is
mounta inous with .Ihludes as high as

2,300 ........ter s. Near ......e i. _e l he
AndeS end, alt ... a long line 01 mountains
that begin In tile fIOU t......nmost part 01
Soulh Ame<ica. The highest .epeate. sites
in the Ca.ibbean a.e, no doubt. in veoe
zuela. Tlle.e are two aucn repeaters cnan
neled at 1 ~ 1.ooo (_ 600) and 141.180

1-600) MHz twinging OX possibili ti es
l rom time 10 lime. Today lJune 2~) I hea.d
WD4EXHlKP2 (Mi kel f,om Saint Thomas
• nd HI6AEA f.om the Dominican Repub

l ie. Mol -V often, bul yet no! U'lCOmO''''''~

It ill possible 10 hiN. Cu.acao. A1Uba.
Pu.to RK:o. COIombi.. Dominican
Republic, Panama, -'c; due 10 anomaloull

propagat ion_ you know. duct'ng ""nil sim.
Ilar Ihings. ForI ...... tely, t ile a DnomlaI
propagation someI,mes lasts several

days. Some very slow l ad,ng is expected,
10 s flOUld the signal tie lost jus l wa it a
while and try again alter some minutes. I
ha.e heard also l hal l omebody made con.
tact Ih rough the 1.' .QOO.MHz repeater

N Sy to imagine how high l he lemperatu.e
Is. N..-thel_ , due to t•..,., winds, the
__ IS not loa~ in the nllf!Il8aSt.

n. nortllwesl is Iii' will'mer, ilnd you may
. xP"Ct ttmpllfatllfM a. high ;all "1
degrees centigrade ilt Mil ...... and on t ile
plains.

Towa.d tile wes t and nortll_ t. the
Andel Mounl a,ns w' tll the treeless
plill&aus lead you I,om the warmtll of tlMl
co..1to the WkI,,"S of the a lhtu<les_The
1I1ghest mountain in V-.luola is Pico
Boliva. (Boliva. Peak) in Mericla Stal e wil li
iln illtitude 01 5001 "",ters 116,000 l eet).
About 36,000 squlI' e k ilomete.s 0/ the ter
f itory a,e crossed by til e Andes. t net'e
wlly l llllle a,e eo mllny VHF ' epeate.s in
thi. country. 1.401'''' thlln 60 lIa. e boon
IicenHd on 2 meters and 10 em cove.ing
llal l I lle nation.

Toward the fIOUth is the Orinoco Ri_
wilh iI host of wide and lazy I . ibula. ies.
~ snake th,ough tile e-i/f__,
dense, warm lung"'. The n_ ill 2.140 k ilo
melfIf'lI long w,1I1 iI maximum wi<,ttn of 20
k ilometflf'll -. Cluc18Cl BoIlva., capital ci
ty 01 Boliva, Stilte. ThfI n_ -"Ih variH
" om 80 ........tlllS 10 100 .........en doIIfing I lle
riliny _son f,om July 10 Noo.e",b... . 0n<'I
01 the most important twarM;he$ 01 I lle
Or if\OCOi. tile Ca.oni . i...,. in BoI iva ' lYV6).
On a t. ibutary 0/ t llis . iver, the Chu.un, is
tile lI ignest wal e,'all in the world, the

Saito Angel (AI'\QfII Fall ., Plu nging 1500
"",te.s, t llis /al i was di scovered in 1931 by

an American pilot named Ja........s C. Angel.
In my opinion, i t is located in t l>ll most
beaut ,Iul land~pe in South Arnerica 
which a lso is one o l l he oldest in the world

lP.ecambrian-600 million)'MfS ago~

T1le ler, itory fIOUth of the Orinoco is
spa.sery populated, w,th some small
lowns, _.1 thouaand .Dongi,,"• • nd
onl y two cities with _ tllan 150.000 i....

habi tants: San Fel ix .nd Cl'-'lSa<l Bolivar.

That's why the<e io'. only th,ee,~t...s
in the sout""'n ter,itory

Some itdVice is in Ofder: 00 not expecl
to meet lea the<ed ind,ans Of Ioinclot ll
_ . ing people when you arrive in tllis

country, II you li ke to see ind ians. be
p<epared IOf a long t.ip towa.d tile south.
Th is count ry has the typical occidental

style both in look and way 01life, Caracas.
the capital c i ty, i, a modern met,opoiis
and one 01 the most bea ulilul places in

Soutll Amen c• . I will t ry 10 depict in future
columns how the counlry II. by call a .eas.
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the ._.ge rudef. The tougtlest job,

I\o.a ..., he th l.....a , la lhe""aluaUonof HF
ant8lltl&a. NO! beca..- of the physic3 In
-.oi"fed, but Clue to lhe somet imes
mls.ludlng In lonnlltion fiIi--' by some
....nufact........ and the nonobjectivll.
emotloNI a"iludM a xprMSed lowillds
cert.'n !ypM 01 . ntflnNla.

Mosl 01 hla ptlblieat ions are wri ll.." in
German. bul tesu. 1 tr.nslat ions, lor ex ·
~ In the Brilish RedCom magazine.
... ....,.ng the word around. Due to the
growing In l_ 1 In his wort< on t.... in ter·
natloNl ......., Guenter is IooI<lng lor op
PQrtunlllw to publish his repor1s more
regulerty In .n Engl isf>.language ....ge-

line. In order to leave him some l ime tor
his oll'>er hobbles _like hlgh-apeed CW,
including contfl$lS imOSt 0 1 whie h he
wtns~ d1scuuing technical Iopics. .nd
r~ngwllh friends_a more regular
coopeo.lion wllh • lechnical Ir. n, lalor
end Iallow ....m probably would _ the
.-ts of his Inlemat iQn;lll audience bellI .

II you .re Int....esled, you m.y eonleet him
by ITIlI Ii (6001 S<:hoenau-Allneudorl. Fed
.... Republic 0 1 GItI"ITIlIn)'j or IM8I him on
10t317 kHz Sundays .round oeoo I'IQuq

UTC In the DlNK '*. Although he II I
hi~ CW 1TIlIn, he ten be ....rd
lhere QUlle often now ... since he got a
mike . 1_ years ago.

Buckmaster Publishing
Wt>,teona~. t.l'r>e<al VA 231 11 ... 2S5

,..
. .I1.SI

100 n .1lI
10115."

11.7',..
3111 .00

10111"
53.50
517'

lors2.15
13.00
I U 5
51 .25

"'"

RG8U20 11 . Pl.-2!>gea end . . . " .r.;
RG214U dDi ",,_ 51" ..1(1. 5(lOIU" I1 .SSl1I.
100 It. RG. U with PL·zsg on eact> end 5 1' .K
BELDEN ea.. in 100 fl. rolls

RGseU l'I201 111.K
Groundi"il ""P. l'I..wy dUly Tubul., bt.id
311. In. tinned copper l e.tlt.
318 In. Unned coppa< 3OcIII.

FREE CATALOG
coo Idol sz.OG-FLA. RK- Idol 5' $lies T..

CO NNECTO RS MADE IN USA
Amph,,,, o l PI·259
PL·2S9 Te llo nlS ,lver . . . .
PL·259 p"5h·on a da ple r shell
Pl ·259 & SO·239
Oo<J ble !,la le ConneCTOr
Pl ·2~ Double Femal" Conn"elor
l it Paler. co,d ""RCA Type plugs e a er. ,,"d
R<>duee, UG 175 or 176
UG255I PL 2Y.I to B"lCl
Elbo '" 1"'3591
F59A l TV Ty pe,
UG 21()1U Ampne nol TVpe "l t.la l" lor 1'lG8
BIIlC UG88CIU. mal"
31 16 ,nch t.l ,ke PluQ lor Colhns " IC
UG213 8 "lC 10 Pl.-2!l9

POLYETHYLENE DIELECTRIC
RG213 nonconTa m,na l' 'lQ 95 '/0 5he,Id m,l 51l"C 36&1tt.
AG11W m,15pe<; 96% ~,eld .. 10C111.
AGI 1U96% s hoeld, 1!>-ollmm,I spec ...~.

RG8U96 % "'''''Ill. m,15p&c . 527.15110011- Of 31e1tt.
I'IG6AIU double :51'1,,,1<1. 1!>-ollm 25cIfl.
AG58A U Slra"""d mol spec 12c1tt.
1'lG58 mil 5p&c. 96% :51'1...1<1 11-",

LOW LOSS FOUl DIELECTRIC
FlG8X95% sh,", _ _ _.. 114.151100 It. or l1cf1t.

RG8U llO% 5h,", lk1ft.
AG58U llO% 51'1,", .. 07C1fl-
1'lG58U 95 % 5l'loeld llli1:11t.
AG59U 100% tool shoeld, TV l1pe I m oo It. le.ttl
AG8U97'1, shoeld 11 ga (equ' . &o1dei .82I" 31et1t.
Heavy Duty Rotor Cable 2·16 ga. 6-18 ga .. . _ 36cIIt.
I'lolOfCablo! e-eee 2·18 gao6-22 0<" . lk11t. Qrd>er1 under l JO OO ltOCI 12.00

Connectors-shipping 10% add 'l, $3.00 minimum
Cable-shipping $3.00 1st 100 ft . 52.SO each add'1 100 ft .

12240 NE 14th Ave" Dept. 73, No. Miami, FL 33161 Call (305) 893-3924

...311

MODEl
SG1DDD
$349.15..........

.. ' , ....

VANGUARD LABS
1...23 J-'ee A-. Holl ie, NY 110123

P'hor lS:(212)-"2720

MADl iN".
- Covers 100 10 185 MHz in1 kHz steps wltll Ihuma
wheel lIlal - Accuraey I part per 10 million at all fre 
quencies _ Intffnal FM adjustable lrom 0 to 100 kHz
at a 1 kHz rate - Spurs and noise at ~st 60 ca te
low carrier - RFoutput adjustable from 5·500 mv at
~ ohms - Operates on 12 vee@ 1/2 Amp - Avai l·
ab le IOf mmecere delivery - $349.95 plus shipping
- Aoocn Accessories avai lable to extend treq.
range. add inlinite resolu tion , voce and sub·audlble
tones. AM. precision 120 dB cal ibratee attenuacr
- Call lor details - De.Jlers wanted worldwide.

cvstom Mailing Lis ls on LabelS!
Amateur Radio Operator NAMES
CUSlom hSlS Co mp . le d To yo ur 5pec ,hc .lIons

• Ge-ograph,c by ZIP a ndlor S late
• By llc.n~ Is...... or Exp"atlon Oat.
• On l a bels 0 1 You ' C ho,ce

Tolal Lis l : 435.000 Pr ic e : $2SlThouS8nd

SYNTH ESIZ ED

SIGNAL GENERATOR

MAKE SAVING MONEY
A WAY OF LIFE

With UViNG ON A SHOESTRING: A Scroung e Manual for the
Ho b by ist , Almo st a nyt hing you find can be p ut to good use If
you follow t he techniques of a master scrounger. Ge orge Ew- ",- Y

ing WA8WTE shows you ho w to:

e find electronic pans • Locate tools and other surp lus
• Scroung e by the rules • Read up on scrounging
• Scrounge a vehicle • Scrounge a place to live

Carto ons and case histories o f scrounge-s add a humorous (l)
touch . With LIVING ON A SHOESTRING , you can 't always get 1;1 ali ~ ~ " i ~~~~
something for nothing, but you can cer tainly get it fo r r-- --.-....:.

I YES, I want to scrounger 33AB6l I
less. $ 7 .97 Sofrcover , 7 x 9 , J 28 pp. approx .. I Send me _ copies o f LIVING ON A SHOESTRING . I

ISBN 0 -88006·059-X I Enclosed is $7,97 (BI<7 39 3) per copy plus $1.50 .
Call TOl l FREE 1-800-258-5473 for credit card orders.Or mail your I shipping and handling. I
order with payment or complete cred it card informat ion. Include I 0 MASTERCARD b<lnU o vrs- 0 " MEXI
$1 .50 for shipping and handling . Send to : I C<lrd' [xplre~ I

Wayne Green Inc. I Signalu,e I
Ann : Book Sales I N<lme I
Peterborough, NH 03458 I "ddre~~ I

A Wayne Green Publicat ion Dealer Inquiries Invited I City SIlolle olnd Zip I------------------------
73 MagaZine - OCtober,1983 141
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS,

Antenna
Output
144-146
145-146
50-52

144-144,4
220-222 "
220-2 24
,..>2

1""' 148
28-30

. ...... "' ..

AcYl" l -F 5electlYi1y

_ " , N . _

-H++-HI

.4 _ • •

~ _--
HRA-432. HFlF-432

28·30 432~

28-30 435-431
50-54 432-436
6 1.25 439.25

144·1 48 432-436"

' Add $20 lor 2M in()Ul

.•

ExCiter
Inpul Range

28·30
28-29
2S-30

27-27.4
28·30
,..5<

144·146
so-se

144·146

,.. ... - _...

For UHF,
Model XV4
Kit $99.95
Wired $149.95

For VHF,
Model XV2
Kit $79.95
Wired $ 119.95
(Specily band)

u " . ' w- ... ---

LOOK AT THESE
ATTRACTIVE CURVES! ·

7ypi<;lt1S<tIel:tivity CvM>.
oIl'le<:e/wls .rtd
~I Resonef\:lfs.

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Kits from $69.95.

Fl45' Rece i'oe' Front End

For SSe. ON, ATV, FM, etc. Why pay big
bocks lor a multi mode rig lor each band? Can
be linked with receive converters for
transceive. 2 watts output.

Rl44 & R220 Fronl Ends. HRA ' 441220. & HRF· '44I220

2&,.
28 ·30

144·148

,.."
61 .2 5

Receiver
Output
1_1 48
2&30

144·1 48
2&30
2&30

27·27.4
28·30,....
28·30

144·148
144· 148
,..5<
28-30

--

432-434
435-431
43 2-436
eaa-eae
439.25

Antenna
Input Range

2 8-32
,...2,....

144·1.-&
145-147

144-144.4
14&14$
144-148
220-222
220-224
222-226
220-224
222-224

-

SCANNER CONVERTERS Copy 72-76, 135
144, 240-270, 40()-420, or806-894 MHz bands
on any scanner. Wiredltested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $1 19.95. Call for de tails.

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $59.95

FM·5 PC Board Kit - ONLY 1159.95
complete with controls, heatsink, etc.

10 Wans, 5 Channels, lor 6M, 2M, or 220

... . .
O· &

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

Models to cover every practica l rf & il range to
lislen 10 SSB, FM, ATV, ete. NF = 2 dB 01" less.

UHF MODELS

Kit $54.95
Less Case $49.95
Wired $74.95

VHF MODELS

Kit $44.95
Less Case 539.95
Wired $59.95

Price

$49.95
$49.95
$59.95

Moo:1.m I.NA( ~

P30••nd p,f32......

)
I

Tuning Range

143·150 MHz
213·233 M Hz
42G-450 M Hz

--S

,......
MQcIel Freq Fb.!lll! NoiM Fi'Qure .Q!!.2.. .....
l NA28 ,..." O.e dS "''' ... 95
LNA 50 ...." O.9dS ""S 139.95
lNA , . 4 12'0-180 I .OdB 18 dS $39,95
LNA220 1~250 I .OdS 11 dB ... 95
l NA 432 seo-oc I .OdS 18dS $44.95

Mod el

HRA-144
HRA·220
HRA-432

Our t raditional preamps, proven in years 01
service. Over 20.000 in use throughout th e
world. Tuneable over narrow range. Specify
eoect trea band needed. Gain 16-20 dS. NF =
2 ca oness. VHF units available 27 10300 MHz.
UHF units available 300 to 650 MH.z..

• P30K, VHF Kit less case $ 14.95
• P3OC. VHF Kit with case $20.95
• P3(1N. VHF WiredlTested 529.95
• P432K, UHF Kit less case $18.95
• P432C. UHF Kit with case $24.95
• P432W, UHF WiredfTested $33.95

P432 also available in broadband version 10
cover 2<HI50 MHz without tuning. same price
as P43 2; add ~B" to model # .

Our lab has developed a new line of low-noise
receiver preamps with helical resonator Wters
built in.Thecomblnatlon ofa low noiseamplitier
Similar to the LNA seriesand the sharpselectivity
of a 3 or 4 section helical resonator provides
Increa sed sensitivity whi le reducing intermod
and cross-band Interfe rence in c ritical appli
cations. See se lectivity curves at right. No ise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

ECONOMY PREAMPS

New Iow-noise microwave transistors make
preamps in the 0 .9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-tet's. Units furnished
wired and tuned 10 ham band. Can be easily
retuned to nearby treq.

HELICAL RESONATOR
PREAMPS



FEATURES:

CALL OR WRITE FOR COMPLETE DETAILS_

,.

•

,.

•

••

• -- .-----:..------:..-:..----. --

•

~
.'''100 U"".vu- - -

•- - • , ,- -.
- -•

• -- ,
•-. -

• SENSITIVITY SECOND TO NONE; TYPICAllY
0.15 uV ON VHF, 0 .3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEATI BOTH
6 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144. R220,
AND R451 SPECS IN RECEIVER AD BHOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF SQUELCH, AFC TO COMPENSATE FOR
O FF-FREO TRANSMITTERS, SEPARATE LOCAL
SPEAKER AM PLIFIER & CONTROL

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

W1red/T••tltd

$ 745

$795

Kit

$595

$645

-------

For years, Hamtronics •
Modules have been used by

individual hams and manufac
turers to make repeaters. Now, in

the Hamtron ics tradi tion of top
quality and superb value, we are proud •

to offer a complete repeater package.

Band

6M,2M ,220-

JUST LOOK AT THESE PRICES!

TRANSMITTERS AND
ACCESSORIES

• T51 VHF FM EXCITER for 10M. 6M, 2M,
220 MHz or adjacent bands. 2 Wattscontin
uous. Kits only $59.95

• T451 UHFFMEXClTER 2 t0 3 Watts on 45O
ham band or adjacent. Kits only $69.95.

• VHF& UHF LINEAR AMPLIFIERS. Useon
either FM ()l'" SSB. Powef" levels from 10 to 45
Watts togo with excuers & xmtg converters.
Kits from $69.95.

• HELICAL RESONATOR FILTERS available
separately on pcb w/coonectore.

HRF·l44 lor 143· 150 MHz $34.95
HRF-220 for 2 13-233 MHz $34.95
HRF-432 for 420-450 MHz $44.95

(See sMrcfMty c...-- ., left}

• COR KITS With audio mixer and speaker
amplif ier. Only $29.95.

• CWID KITS 158 bits, fie ld programmable,
c lean audio. Only $59.95.

• DTM F DECODER/ CONTROLLER KITS.
Control 2 separate ooIotf functions with
toocn tcres", e.g., repeater and ectooatcn.
Use with main or ault. receiver or with Auto
patch. Only $89.95.

• AUTOPATCH KITS. Provide repea ter acto
paten, reverse patch. phone line remote
control of repea ler. secondary conlrol via
repealer receiver. Many c tner features.
Only $89.95. aeccrres DTM F Module .

• A16RFTlGHTBOX Deep drawn alum.case
Wi th lighl cover and no seams,7 ;<8 x 2 inches
Only $ 18.00

INTRODUCING 
NEW 1983 RECEIVERS

• Rl44/R220 FM RCVRS lo r 2M or220 MHz.
0 .15uV sens.: 8 pole xtar IUter & ceramic fil ter
in H, helical resonatorlront end lor exceptional
selectivity(curves at left). AFC incl., xtal oven
avail . Kit only $ 119.95

• R451 FMRCVR Same butlo r uhf.Tuned line
lront end, 0.3 uV sens. Kit only $ 119.95.

• R78 FM RCVR lor 10M, 6M, 2M, 220, o r
commercial bands. As above, but w/ o AFC or
hel. res. Kits only $ 109.95.
Also avail w/ 4 pole filter, only $94.95/ kit.

• Rl 10VHFAM RECEIVER kit lorYHF aircraft
band or ham bands. Only $64.95

• R110 UHF AM RECEIVER for UHF uses,
including special 259 MHz model to hear
SPACE SHUTTLE. Kit $94.95
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'69.95

pIuo 52.lID

....
(Conn U.s.)

526 9 5 ":",~i

F". "".1 "'ano ".
arwJ .v Pi..'
., FT201 !IOD
...... H. 11 1 V N,c'"
COdm ...m

'59"
REPLACEMENT NICAD
FOR WILSON/YAESU

F-' MDUS EAVESDROPPER
SW RECEIVI"G A" TE " "A

_..
~

'43"

c
c

'ir:~ND~~J:'~
POCKET WORLD RECEIVER

• 6-banll pooet world recevec-sw 1,5, plus MW
• Ex llemely comPilct an!lllg~!w e~~ t-palm sceo:
• SW band SP" <l!l dloll'easy tu~in Q • T"ni"j irnlicato,

9.BAND ICF·7600A $109.95

plUI $2,00 UPS

B&W PORTABLE
APARTMENT ANTENNA

0.-< , """'''"1 ' , • '." "' , .,..,. ' .
. ... . .. 00'...... ,· .-.. ' _ ..

••". S.I'< " " ' , . " . '"'''' '"
.' " """" .... '..... , ..,. ""'0
'.", ".~" "" ,".", ,"

AMEC O
PREAMPS~
'.~~ l£:::J

",,,, "1 us. ..... .

_,v ~ Ul'~

_ iI>lF ll O-oVl lSI ts
_"2 ". ts
_ . " II 0-0'11 loU .~

Put Your Computer "On-The·Alr"

The Interface™

L~1 $149.95
' 1811. 99"

Plus $3.1IO Sltipping

YOur P8f$Ol'IM campul.~ • complete CWIRTTYIASCII
aend and rece/¥e terminal .. i\h The In''''''_ linking ;1 to your trans
c_er.

II you own an Apple II Of Apple II Plus, Alar! 400 Of BOO. TfG.8lI
CoIorCompul.... Of VIC-20. The Inlvf_ ...ill pul YOU' computer '"Qn.
The-Air" .

Solt.a•• lor each system IN""'" splil SC..... dlsp"y. bulle<ed
k"y~rd. "ah... d,Sp"y. and ","&age pllf1S. AnKh any centronics
compatible Pl'lntel' IOf liard copy, SOIl.....re ill availfille. on di!.l< ..Il.
lor ll'>e App le and program b04I.da lor the oille.a,al Mtdltlooal coal.
Apple Ata ri ViC·20 TRs.soc n-ss Vte·20 Commodore 64 .

d'skeU", bOlI.d boa!d board board Haml....' Ham,,,..,
$29.95 «9.95 $49.95 S59 1l!> $99. 95 $99 95 $99 95

Add $5.00
10• •hlpplng

ICOn n U,S ,A.)

n

_.- .""
~, 2.8 dbd GAIN

8ASE ANTENNA
S1500 ......"I! ..".,

2 00 ShOflDl"'l

"'I Q',

• Up '0 '" m .1O FM TlOn.m'II '''9
• "HoMS !' eo" vox oP"Olion
• l.gn, ", .'gh l _ I. .. Inon g 0,

Here's an inexpensive ,
omni-directional. 144-148
MHz . 'h wave antenna
Fils I 'h" mast. 50 ohm
impedance. A real problem
solver!

Valuable aid 10! Amateur
use III antenna mstauanon
lunillg /prun'flg , held day .
etc, plus hundreds of ap
onceuons In home
ousmess sports and
.ecreaucn Uses 9 volt bat
tery (nol Supplied )

" 1I..~·ltIlk'r" VOX
PORTABLE TRANSCEIVER

'4915
....

• AC/DC power
• AM 525-161 0 KHZ.
• FM 88-108 MHZ ,
• AIR 108-136 MHZ.
• PSB 136·174 MHz,

, c__ ,
· 0 "01 '"

co' ''',,,, ,,,"
• v...." "
, "'''0'0.0'''
• w' ....."". ",

.1.<"'1"""
..... ". D..

THE NEW PANASONIC
RF-1405 HAS IT ALL!

Portability and practicality
__ . are buill right in to this
~newest Penescmc receiver,

not to menhon
LOW PRICE'

99.00 1S-10H DlA 15/.0f20/1S!1 0 loll ' 1661 126.95
94.50 8O-10HDlA 8OI"1li2O/1 5/ 10 loll , 1691 132.00

rr

._~
• Dootlo _ _ G<.-

• 2 · · 0

W~ SlOe. C_",.. n,c . ..o...
$pocio.... 5532 , ..., 55 32'"
~nc_. 10< .....' an, """"II 0<
......,....., .P9'oC"o(l<l~ ..",,,,,,
,nil 'he ' "' 0011" 1,, IC_
H.....tIlS.

"'\I"nl~ on Q'.S~ ~n~ lr .nsm ,l~ dflO
,~"~, ..es Ih'OOyh In. glass h
lr~n""1 lOW vsw~ rs .lChoeveo 0,
..oIUSI,"'l ~oec,,' IU","9 Slug on
""'!(M", ...,_, '''SlOe tnr _ ,
ee ~~ _,'_Ior~,

......nrs " " lIOut wec..11QOtS

CALL OR WRITE MASTER CARD. VISA. MON EY ORDERS. PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR. ACCEPTED INTERNATIONAL ORDERS WELCOME, PLEASE REOUEST PRO FORMA
INVOICE ILLINOIS FlESIOENT S ADD 6' . SAL ES TAX .

MON THR U WE D 9 30·6 00. THUR5 ·FRI 930·8 00, SAT 930·3 00

piUS

'2 - UPS

AM/FM/AIR/PSB/2 METERS!

MORGAIN MULTI-BAND ANTENNAS ----

FAMOUS AVANTI THRU·GLASS
MOBILE AN TENNA

• Y·_lI:O_...
.:M-.... . _, .........,._ ..........-

CALL FOA PRICE & AVAlLA81UTY

...11511 to UI'5

......._.--~.._0_
'_,0._.

TO ORDER:

HOURS:

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

Inr A•."h ()fI ·GIaSS >s Irle IU>I' WO"

*4'~.... ''''m... '''',

POPULAR VALUES FROM SPECTRONICS!

•

IO-4OHDlA 801.0 lol l, b<lfld5 (6 9)
lS140HDIA 15/.0 loll, b<lnd~ (66)

co""'.'Cl...T 12lO "01',
~... !CO. T 'NO IIlH"

ICOIll~
IC15"' U~

SUB·AUOIBLE TONE
HEADQUARTERS

(N COOU' 5 _ . u .

'299 5
' 0( ' 'c....~.

•

•

•

•

•

'" SHCUlllm·CUSHCIAfT·DMKfi·IIIIMKfilI·Hustu''''IV·GRIN·ICOM· KANTRONICS-

•a••

I
•

I
•

i
I



Tlor C T-90 .. tile _ .crwti rcanore pocl.od~r bII: lOt leu
.... $30).00' " dwan.:ed_~~ ~ "",Iudo: three .., pie ,'......

_ do..... ...~ , I'ld>< and dospl.oy bold fu""""", -.lI ocll hoIda tho

displayed COIIftI: w , \I>< pal iI retlOO, nf AIoo,. IOmH. I e x o ,._
base is ...... wrhlch bln , n l"O bea,.al,br._ . hc<:k.o aputSl WWV
OpooNlty, u -.d booltC1'y~••temaI ..rne buc aftd M ICl'<>
_ ... hiJh Ilab.i' y crystal 0"flI lime _ ........1 ",. CT-90.

pO'rlorman<:<! you . ... oount 0IIIl

9 DIGITS 600 MH~mo~1~9 ~IRED
RAfttc- 20 H. 10 600 MHz
x-llvoty lA..~ 10 MV 10 ISO MH,

l.esII ltwl SO MV II> SOO MH.
k oollol""" 0.1 H. (10 MH••~)

1.0 th t60 MH. taDp')

10,0 H. (600 104Hz raI\&C1
9 e ll" 0 . '. LEO
SI_IO,OOO mHr, 1 0 ppm 26-4O ' C.
OF<-! M.....,.~« ...en-(I.l ppm 2O-4O"C
8-" VAC <il 250 m&

~" .._ ...-. ......n ,_••
'-' _.."" ,0<_ JO!..__....- "- ".."'" -_.....-- ..._--- ..

7 DIGITS 500 MHz $79 95
WIRED

12 95

$99 ,9~

PR ICE S;
C T-70 Wired, I ye..........""1)'

C T·70 Ki~ 9OdaYPln.wl' .
,,,,,cy
AC-I AC I<IlpI..
8 P-1 N,cad pack + AC
adapte./ clw-.."

$99~IRED
T he C T·70 brnks the pricc bamer on I,b 'lu.lit~ f••"uney COUnter.

Delu.. future. ouchas; thre. frequcney ran... · ueh wilh pro- amplification.
':ual ...lectabl. pl. tim•• and 101. k\i.icy indicalion m.... mu.urem.nl. a
....... Thoc ...1de freq...""y ran,• • nabl.. y.... Co """,urat. ly m...ur• •ipaJ.

from audioo thru UHF with 1.0 PI"" """,ur a<:y · tha... . .0001"",' The C T.70 i.
the ....wer 10 all your ...........menl needl. in the r..kI, lab or h..... olIack.

'.... .-- '.'

SPECifICAT IO NS;
hnie: 20 " r IO HS MH,
Sen'i"vlI l" L... ,han SO MV 10 ISO MH.

lc.. than 1SO MV 10 500 M Hz
RClOluliort 1,0 H z IS MH z '""gel

reo HI (SO "'1Hz ran8e l
100 0 Hz (SOO MHz range )
7 dl..,1S 0 . " lED
1 0 ppm TCXO 2O-40'C
12 VAC Iii 2'0 m &

7 DIGITS 525 MHz

PRICES:
MIN~ 100 ....-i I yeat........,
AC·l Ac Idapc..,ror MIN~
roo
8P·Z Noc'" pack and AC
Iodapcc rlclYr..,r

S79 ,9~

J -'~5

12.95

Hrre· . I 1Iandy• ..,lIO'tCI pu~ _let" _ p ood.. _ ClIUfII«

"""'- lit all _ ..._ ptlC*. l1>e MINI- IOO do.....t ha•• tho full

1Ie.;j . ... , r_ or iIIpIIl impoda<occ ""a11l>C1 foulld "' Iuabct' ~..mu.. but
ror btioc RF ..pal ................q. .1 A II'I be bell' Aceu........................
call be made ftom l MH, all tho WI' up ,", 'oo MH, WIth CIccllcn. "1II1tn't1)'

th~ the .....(IC. _ tho 1_ .... II..... let ,.,.. ...lec1 lhc ",lOlullOll
o...red, Adcltho lI..ad pack opbOII_ the MINI-loo m"'n ... ldcal..sdot_
II> ,.,.... tool boo for Nj..~mld· r~...1tC)' chec ks _ ",pain..

SPECIFICATIONS:
~ I MH. 105oo MH.
St-IIsKlYlty Leu than 25 "IV
ReooIu_ 100 Hr l . "'ptc)

1.0 KH,U.' PIC!
7 iiiI'''' °•..LED
2,0 ppm » ....-rC
~ VOC .. 200 ....

29 '15

'139,95

10 MclJOhm.. DClAC.-oIts
0,I'll> buic: DC . O/U

4 'C' celh

0. 1"" 10 2,0 Ampo, 5 .....,..
0.1 ...... 1010 Mcp",.. 6 , ...,..

PR IC ES;
CT.50 ..ired, I , • ..- w.......1}'

CT-50 K ;~ Q() day pin.
w........t,
RA-I , rec~i...r adlplCr kit
RA· I wired__....,.,......

tMd ( ...nd copy ol recc,"c'
ocflcottllicl

SPECif iCATIONS:
DOAC ....u 100u" ... 1 KV, S~
DO AC
~~~....
'''''-~
A ocuta<:)'
Po_r

$159~IRED

The OM·700 oHrt. 1'«"-""""") qu.aI _"".......c<" .. .~' ... mer
F............ .rw:1u<k: 26 .hHrrr<l' ,~ S Itmct_. d _.....-.J ....
<on• ......,"I. nov to __ b mM, M .-.-.. ... ... ."..,....l on a u.-., J~

J,p. ~ ...... LED ,ndout . rth~ ....."moI pbc.......... .............
roI-<"".""..". nJ....1OfI ar>d """,load J'I"'«"tOOll up ' 0 12SO.-ol..0II all

, _ ....., If w,,'u.lI, ..,.".proof Tho- OM·700 ...."' h....ioomc.
... N...- k. ru..,J AAS c.... " 'M con..""WIIt .rr. ...at>lc '' It 1 mak", " an

..kal .J,J,,~... '0 an..~,

20 H. 10600 MH. TheCT-~O i. a ••rSllil. ll b benchcounlCflhl t w,ll mu.u", upl0600 MHI
U .. than 25 m'lO 150 M Hr with 8 dillit pr.ci. ion. Anti. one of iu be.. f.llun. i. the Rcec..c f'cquency
U .. than 150 m' 10 600 MH z Adapl." which tum. lhe CT·50 illlO I dtlltal ,.,.dout for ...y ,.c.,"cr, l1>e
1.0 HI (60 MH I ' '''11'')
10 .0 H. (600 MH. ,an..,) adaptc. i. ...il"PI'Olfammcd for an, ..c.i... r and a.imple COMcctioll lOlhc
8 "'li to 0 .4" LED rec.,..et'. VFO ," I llth at,"~u,...Hor...." Addi..,tho rec....radapl.., ... IlO
2.0 ppm 2().4O"C .1, limits tho operwon ol tho CT·,O. tho ldaptcr c"" be con"Utcntl,
110 VAC or 12 VDC ...rt<:be(I "" or o/J. The CT·50, I _I.., that c... worI< dou..... duty'

19.95
2 .9~

1'1 .9~

J .95

DIGITAL MULTIMETER $99 ~IRED

SPEC IF IC ATIO NS;

Resolution:

.....
Sen. ili.iW

8 DIGITS 600 MHz

PIlIUS;
DMmwnd, I _ • • ,• .,.
D M-700 K'l 90 41y puU

.~"'"
AC·I . AC adaptor
8P-) . Nocad pad + AC
1dIpt. ,/ cha'JC'
MP_I , Prcbc kll

AUDIO SCALER ACCESSORIES COUNTER PR EAMP

..

for h'lh t• ..,luI"", ludio ",. ..ur.m.nl" muluph..
UPin frequcncy

• Orc., fo, PL lOne.

• Muhipli.. by 10 or 100
• om Hl ",Il<>IUlioon!

S2'l ,9S Kit

T... . cop;~ "h,p ...Icnnl · 8 NC plull, .. , . ...
H" h impcdlllC. probe. hakc Ioadinll .. ,
Lo.. 1'"" probe. fot audio _ ..u'.m.nC• . . . . .
O".et probe, lI.n,,,"1 purpose U.III• . .
T ik bail fot CT 70, 90 , MI NI- l oo " ", ..
Colo, IN.., <l lib, a. i"" UJIi~ <.hbflcu councc'
Ipill" colo< TV .ill"'l1 .

. .. S 7 .9~

15.95
I S.95
12.95

) .95

For mr" u"n. r."......~lv w.ok """al. f",m I0 to 1,IXlO
MHz, Sman 'U' ,1",..rr...J b . plUM tran.f."m..·,,,d,,.!...l

• f lIt 25 db llain
• 8 NC Connc:eton
• 0"0' rO' anJli.., RF with pick-up loop

S). ,9S Kil $-4.9' Wired

filmsey elel:lmnil:'s. inl:. ioi>Ziii a
2575 Baird Rd. Penf ie ld . NY 14526 .... 62

PHONE O RDE RS
CAL L 71b-S86-J9SQ

TERMS SoH.tacHon 9Ul'ln'aed E.a"" ... ' 0' '0 dlyS •• r>o' P'''_
,.tu,n ,n 0"9,nll IOtm",. ,.,,,nd "00 ~ " 'Ot sn,pp,,,..
,n,Y'ancO to a m."mum 0' " 0 0.- I<!d ' ~ '.• COO"""
1;/ 0<<10<. u......- , to """ " '>0 .. " ' ."' """ " •• !I .
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DEALER DIRECTORY
PROPAGATION

J . H. Nelson
4 Plymouth Dr.
Wh it ing NJ 08 759

EASTERN UNITED STATES TO:
C ulver City CA

J..... E-........ 311 11 s."..l- Bl>d., Cui•••
City CA 90230 , 31l6-8OO:1. Trod<. 46J.. Hs86 s.~

Doowo. 827·$732 (II""" ~V) ,

Fontan.l CA
Com~ linm lCO,,", . OmTron.. T....T...."l".,.. Cubi<. Lunar . ....... ¥OJ anh<W""
........... 10< ...,.,.",... ....--. ""p"" "
_ AIoo CJI radoo. londnoobolo. r _
£Io<b _ ...... " .... r_ CA
n::J35. 82Z-7710,

s.n J~CA
B.t.y am', _OIl AIII&_ 1ladK> ....... , _
& ....d ,Amo_ 1\"'" .... & _ \h
'-Iu,* looI..~ ICO l.4,~. r-. T...·
To< _Sam... '" mo• • _ _ .... Radio>. I"",.•
137& '!oo. a........ A. . .. koo J_ C A 95128.
_ 1103.

New C..,tle DE
FO<t<>ry Au' l>or irod n..1... 1Y....... , ICO M. T .,.·
To<:. W K, !u:deo, MiA. KanlJ'<>ni<>. Sant«. r.ill
Li 01 A~""" . N" Sal.. Tu in ()"I. ......
0 mil. off 1·95 1leIo..... Am. ...... Supply ,
1 1 Iol....:lo>.. II.... . '"' c..u. DE 19700.
:l!8-1728.

P""'on ID
_ WB7Bn hao II.. I.&r_ S«rl of A.........
Gou ;" tho 1.....-. w... IOftd "'" _
""",",, Call ... b all )<OUI 11.0.. -... _
o;", 'b g. n !io. Moo... r_ ID 1321I3.

M'-

Framingham ~tA

",rr[)\oTlo", tlOIlIlYI 'ITS & EXPEII[ \l["T·
[IISI s..... !hrr<-"• • ""'''''' lot PO'" in YOU' .....
W. ""..y audio, .K!oo" f..... I."...... ""-'....... ""'j'" ".n>lo•.-.. .nd rnu<h. much
mo O pon II dol'" k It " ,;"", Solos I"".,
~ll r Io;" ~l" m~m \l" 011111 ,
S1$-"l433.

LittMon MA
T.... lI<li.b1. Ha m Stu... S."'inR S E f ull l",..
01 lCO M 110 K""....,.od Y..... HT o. 0, .
D.,,,·., I\lIfW _>tla. Cutl.. 1Io T, .., kn .
La....., HUIlI ... . T..... , I1~·_(;.in ~

"""'~ ""'P'-. "'"- P S.. -'lpho 1Jool'. ptUI""
--.. ARRL 110 "-_ , ..- _
1'0''-1... ,ado, ....... full I of reP f".
"- TEL_ CO'ol Jloo: b C ..
_ m G_, Rd , (R', 111 1. L_ 'ol"'1_.fIiCi~,,,,,

Ann Arho" \ 11
o;- .. Iot~I,~T_T... R LO<.k
DtnIron ..... .....". ...,.., Opta_~ """"-"
-..~. (llOJ ... 17311. WIIIl\'G R. WW,l 'XO,
W080KS.Dd W8RP ....h,Dd "'" OOUII'... . Pur·
cha.. Radio~. m E. H"""... A••. • A....
A""', .." 4Il 1G4. li6MIo6l16

lI"d"," S II
Lookl , · H. "". SW I." . ,od l""",im",,''' ' ' '
ro..., II....... G" at , Ant""n .. , T"""",. Cal l 10'
4"""" . PoIca ri'. E1.t:CTRO~ I CS CE"Tf.R. 61
Lowell Roood (Ro"," 3AI. Hum.... ...-11 03051...,.,.,..

Amm-niam :\"Y
UPSTATE :\"EW YORK

" lCO 'ol . Ot.~, pl.. ......,.."""" 1,-.
A o..a... b JS _n..wi..........
_ sw. I IllS \00 _ 'ol.. _ .
A • h. ~.... U&IO. 1loI.~.

Buffalo ~'Y

WFSTERN NEW YORK
"i'IlI"' f ron'...... onl~ lull 1f,><km~ Am. ' '
doalor . AI,., Shortw.... , C R. s.......... M. ,,, .
~.. o,-'!ing <Ii'JII'~~ r.-.,..rinl
Y-.. . Dd oth<n. T o......... A"'........ ~.Dd
s...-.- OJ! e..m..._ _ 3214 T.....'
-' \Oo"'_~""._73,

Colum'-Ofl
Tho 110_ _ IIOJII s-. on ,"" __

fftlvn... k oocI """" ......", poodu<-b
"' ... _kl ,.... W. wlJ onl~ tIw _
AutbonJord K .-1>Od s.,.,...,. t ·...-1 A....•
_ ..... _ .. 1m Aida 0... ,,- , - III '1l
(~""l OH 43068, -"':117.

Scranton PA
100M, Bird. e...t>co-.fl . 1lo><k m. n. f l ..... La,·
...., IIU1t\.., An' ...n. Sp<!<'iali.... MUon. A..n·
b. 8t'ld..n. WZAUiW2VS. AlA . Vll>ropl .
H. mb y. Amph..,.,1. Sony. IlIIoW , COO, ·S 1.
eo... Cufl. J,W, Mill"' .. Oi. .. .. A1IRL.
Amon>. Sh..",. I..R... [ I..,"oni.., 1112 ( ; ,. Dd·
.w-.. SL . St' . n..... PA IlI5OlI. 3-13·2124

Mountaintop PA
WIL KES-BARRE ARF.A

VHf UHf Equll""'"'l ill Sooppl..._ f l'Olll liT .
10 kW ,\mopId...... T,,,,,...... ,, ,o. \ 'Ilf' t 'HFloI_ .... L..... \ .....,.,1.... C.A>f1T
"'-nopI.. OSCAR [qu', . ' . . u... SnOw
.. ' ... .\ _ . """' ... Suppl... f ......
100101 . Luna•. "4 """"" , ,, "4ndu1a. llif
U""",P. ,. hnIl<. 'ol...... SoS8 [r..-t_ AR
alS. ""..... f9f"f·T_. T...... t.: l"4 .
'ol ;" I<. s..-o. T"'" H. ,r-... T ..o 1f0Jll"
""....an. t1wo \HF SliOf'. Oopt. S. RIM . ....
J-<t. 'ol.........."'" FA 1871J7 . 1lM-4S6S.

Dallas TX
111M I'O Appl.. ofI..mo,. ... ....... -t>; r.-~'

..... ronl<I projtd ~i", $."ilH.ll ">ml~"" ",,~lrtn
kll, ",I..-ripli,,,,,..'dJile T V "".,,1.< kib .
EI'ROM p«JKf....,lTlt'1ld"ph<."". I"I'~" ""m·
0')' Ie ,......... do.. """-t>; 'I ~~.:.ti"n .... .... . 0<1
"""" 'han WlOO I."" in ....... s...ni<on,~ "", ,,,.

dio<-. ..-idffi prott.-. ,001< PIfto.... ""n'" !of
l-""Jf I.... ht... ·<awO': Irl& .. I It EIoo-
-. ~ [ .\--(W; Ai 110I.. llolla> n ~200

BaltimorelWa..hington
.\,0fIld,. It........ """",f"",. _..n..... and

L""" Cooonol ""bit' one! '''' -.
T_ cINIn- ..,lh "4""""' .... lot. ..."~ lop"
p/iood .........- I"",.• 10101(; _ [)rive.
. .... iIIot . 'ol.o"'..... 20705. \00..... SII5 .....
101, . m-t2I I . 7,JO . .. . ... ',00 p.•. "'-/-0.
...... " iIIa• .

DEALERS
Yoor rompa"y nilm" ond ~.I:"

am ronwin up tn 25 wurw ftJ r 0.' /iNI..
a< 'IS0 yror/y (pr'7Jaid). 1Jr U5 pt.'!'
mtmfh (prepaid qlla rl /'!'l y) . .....0 ""'tI
tu", of mail-order burin. "<\' or arm
cvdJo "......, iNffl. DirmilTIJ fm and
pGynwnl mu<t rmch ... 60 doll" in ad
OOflN' of publirotion. For rrampl...
adl'l'Tti.'Ii~ jor IhI' lJl'c. 'aJ ~_ m u<t

bl' inuur handsby on. h t . .\fail w 73
.\fa/{a=i,.... Pl'tf, b.."' ...../{h '\"11 OJ4S8.
AITN: ,\"al>l1l CiampG

GMT: 00 ., • • • " " .. " .. • "..~.... " "
, , , , , ,

" ,.. ,.. ,..
.~.......... ,.. "

, , ,
" " " '" '" '" '"

'UI'~'~'. '" " " " " "
,

" " " " '"c......... . .... ,.. "
, , , ,

" " " '" '" "
,~~ , , u u ,

" " " '" " "
,..._..
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,

"
, , ,

" " " " '"- ,
" " " " " " ". ". ". ". "

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

, , , ,
" ,.. " '" '" "_l_....

" " " .. " " " " ,n ". ". "....~.O~ICO "
, , , , , .. " '" '" " ,..

-.... •• itICA .. .. , ,
" " " '" '" '" " ...

U • .•. ~.
, , u u , ,

" '" '" .. "
,_n_ ,.. "

, , , , ,
" " '" '" "

CENTRAL UNITED STATES TO:.~..... ,.. .. , , , , u , .. ,.. ". "
..A... .." ... " "

, r , ,
" '" '" '" '" '"..tiS'~. ~ I" '" " " " " " " " " " " '"c..... ~ ...... ,.. "

, , , ,
" ,.. " '" '" "

.....LA..O , , u u , ,
" ,.. '" " "

,
"'W..II '" ". , .. , , , ,

" " " '"._.
" "." " " " " " " ,.. ,.. "

-~ ". " " " "
, , ,

" " " "_.~ ,.. "
, , , , ,

" " " " "-.-.... " " " .. " " .. " ,n " .. "
_~'O~OCO " "

, , , ,
" " " " " "

-.... U~OCA " "
, .. " " " " " " " ,..

u.,., ~ " , u u ,
" " .. " " " "

WESTERN UNITED STATES TO:
...ASI<. " "

, , , , u ,
" " ". ".."CI ........ " "

, , , ,
" ,.. '" " '" "',.,,,~,,. ,,, '" '" .. " ". " " .. " " " "c........,... ,.. "

, , , , ,.. " " '" "
...a~....o "

, u u , ,
" ,.. " " " "....W.II '" " " "

, , , ,
" " 11 21~

'"0''' " " " " " " " " " ,.. 14~ 1 4 ~

-~ " " " " "
, , , ,

" " ".... ICO ,.. "
, , , , ,

" " " '" '"...,.IPP,.... ,.
" " "

, ,
" " " "_~'O ~ICO " "

, , , ,
" " '" '" '" '".......... OUCA .. .. ,

" " " .. " " '" '" ...
u,LL ~. " " u u " " " .. " ... " "
. .... COAST .. "

, , , , , .. " '" '" "
A = Next higher frequency band may also be useful.
8 = Difficult circuit this period.

First letter = night waves. Second = day waves.
G = Good, F = Fair, P= Poor. * = Chance of solar flares.
II = Chance of aurora.

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

OCTOBER
"-" ~ n.E ~ ~ ,. so,

1
FIG

'2 3 l l4 5 6 7 8
19

FIG [ FIG FIF FIF GIG GIG GIG '

1011 12 13~14 15
PIP# ll FIfO PIF FIG GIG GIG GIG

16 17 18 19 20 -21 22
GIG FIG FIG FIF GIG _~ GIG

123 FIF 24 PIF 25 26 27 28 ,29
3OPIP# 31 PIP# FIF GIG GIG FIG i' F/G*
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l\e FT·102 1s lactory equipped lor operation on all present and proposed Amateur HF
-ands. An extra AUX band position is ava ilable lor special applicatlons_Equ ipped for
<SB, CW, and AM (RX), the FT·102 may be activated on FM and AM (TX) via the
ptional AM/FM-102 Module.

he alf-.new receiver front end utilizes a Iow-distortion RF preamplifier that may be by·
aned via a front panel switch when not needed. Maximum receiver performance is
ours with this impressive lineup of standard leatures: IF Notch Filler, Audio Peak
ilter, Variable IF Bandwidth Control, IF Shift. Variable Pu lse Width Noise Blanker,
'dependent SSB and CW Audio Channels with Optimized Audio Bandwidth, and
ront Panel Audio Tone Control. Wide/Narrow filter selection is independent of the
lode switch .

he celebrated transmider section is powered by three 6146B flnal tubes, for more
anslstent power output and very low distortion. An RF Speech Processor, Mic Amp
udlo Tone Control, VOX, lind an IF Monitor round out the t, ansm ltter lineup.

uturistic panel design and careful human engineering are the hallmarks of the
T·102. Convenient pop-out controls below the meters may be retracted when not in
se, thus avoiding inadvertant mistuning. Abundant relay contacts, ,ea, panel phORO
cks for PTT, microphone/patch input, and other essential interface connections
18ke the FT·102 extremely simple to incorporate into your station.

SPECIFICATlONS

TRANSMITTER
Power Input (1.8-25 MHz) (28-29.9 MHz)

SSB, CW 240W DC 160W DC
AM BOW DC BOW DC
FM 160WDC

RECEIVER
Image Rejection :

Better than 70dB from 1.8 -21.S MHz
Better than SOdB from 24.S ·29.9 MHz

IF rejection:
Better Ihan 70 dB

Selectivity (- 6 dB/ - 60 dB):
SSB, CW, AM; 2.7/ 4.8 kHz (with no
optional fillers)
Width adjUSts continuously from 2.7 kHz
10 500 Hz (-6 dB)

Spurious Radiation : Better than - 40 dB

FC·102FV-1020M

FV-102DM
The FV·102DM Synthesized Ex1ernal VFO tunes In 10 Hz steps.
Keyboard entry 01 frequencies, UP/DOWN scanning, and 12
memories make the FV·102DM a " must" lor sertaus OX or
contest work.

Fe-102
The Fe-102 Antenna Coupler Is capable of handling 1.2KW 01
transmttter power, with an In-line wattmeter, separate SWR
meter, and A·B Input/output selection expanding your stlltlon's
capability. The optional FA5-1-4R allows remote eeieenen of up
to lour antennas via one coaxial cable connecteclto the FC·1 02.1082R ...113' rice And Specifications Subject To

~hange Without Notice or Obligation

7fi:\ R ~n nELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 (213) 633-4007
~15c=J~ CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 450 11 (513) 874-3 100

'-102
e SP-102 External SpeaktH"/ Audio Filter features II large, high
elily speaker with seteetable low· and hlgh-cut audio tllters.
e front panel A-B swi1ch allows selection of two receiver
KIts for maximum versatility, Also available is the SP·102P
eaker/Patch.

e your Authorized Vaesu Dealer today for II hands-on
manstratlon of the rig that everybody's talking abOuL n 's the
·102, The Transceiver 01 Champions I



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

The R·2000 is .n inno.... tl...e all-mode
SSB. CWo AM, FM receiver th.t co...en
150 kHw, -30 MHz, 'llrith.n option.l VC-I0
VHF converter unit to provide coverage
of the 118-174 MHz frequency range . New
microprocessor controlled operating
fe.tures .nd an " UP " co nve rs io n PLL cir
cuit assure m&.J:imum OeJ:lbility and ea se
of operation to enhance the excitement
of Ustening to s tatio ns aro un d the world.

R-2000 nATURES:

• Co...e n 150 kHz-30 MHz in 30 bands .
Uses Innovative us-conversion digitally
controlled PLL circuit, UPIDOWN band
switches ll-MHz stepr. VFO's continuously
tuneable across the band and from band
to band.

• Optional 118-174 MHz coverage.
Throu~husc of Innova live nucroprocessor
tl:'dmcilo~. freque-ncy . band. and mode
data of stations in the \IfH74 MHz range
may be tuned . displayed (fu ll frequency.
te .. 146.000.01. stored In memory.
recalled. and scanned . using the R·2000
front panel controls and freq uency d ts
play, auow mg maxim um convenience and
ease of cperauon.

The o ptio na l VC-1O VHF converter untt
may be easily Installed on the rear panel
of thr H·2000.

• All mode: USB, LSB, CW, AM, FM.
Pro vides expanded Ilextbtltty in reeetvtng
various signal types. Front panel mode
selector keys, with LED Indicators,

• Digital VFO'&for but s tabWt y.
su-Hz step. swnc habte to SOD-Hz or 5-kHz.
F. LOCK ewttch provided.

• Ten memories store frequency. band.
and mode d.ta.
Complete information on frequency. band.
and mode Is stored In memory. assuring
maximum rase of opereuon. Each mem
ory may be tuned as a VFO. Ort~inal
memory frequency may be recalled.
AUTO. M switch for automatic storage of
cu rre n t operating data, or. when off seler
ttve slorugc of data using M , IN switch.

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

• Programm.ble memory scan.
Scans all memories. or may be pro
gram med to scan epectnc memories.
HOLD switch interrupts scanning. Pre
quency. band. and mode are automatically
selected In accordance with the memorv
channel being scanned. The scanning .
time Is approximately 2 seconds
per channel.

• Progremmable band &can.
Scans automatically wHhln the pro
gramrncd bandwidth . Memory channels 9
and 0 ostablrsh upper and lower 8('<111

limits. HOLD switch Interrupts scanning.
Frequency may be adjusted, using Ihe
tunin~control. during scan HOLD.

• Fluorescent tube digital display
(100-Hz resolution).
Built-in 7 digit ncorescent tube digital
display tndrca tes frequency or time. plus
memory c ha n ne l number. DIM switch pro
vtded. The display may be switched to
Indicate CLOCK-2 , FREQUENCY, CLOCK-I.
and timer ON or OFF by the fron t pa nel
FUNCTION switch,

• Dual 24-hour quartz c loc k s , with timer.

• Three built-in IF ruters with NARROWI
WIDE se lect o r s 'llritch. ICW ruter opt.}
60kHz wide or 2 .7-kHz narrow on AM.
2 .7-kHz automatic o n SSB. 2 .7-kH z wide

on CWoor. with optional YG-455C llIter
In s ta lled, 5OD-Hz narrow. 15-kHz a uto
matic o n P.o1 .

• Squelch circuit, an mode, built-in. with
BUSY indicator.

• Noise blanker built-in.

• Large front mounted s pea ker.

• Tone co ntro l.
• RF s t e p artenueeor. (0-10-20-30 dB .)

Four step artcnuaror. plus antenna fuse.

• AGC s wit ch. (Slow-Fast,)

• "S" meter, 'llrith SINPO "S" scale.

• 100/120/220/240 VAC, or 13.8 VOC
operation twtth opt. OCK-l ca ble ki t).

Other fe atures .

• RECORD output jack.
• Audlhle- "beeper" (th ro ugh s pea ker].
• Ca rrying handle.
• Headphone j ac k,
• External speaker jack.
Optional accessories :
• VC·1O 118-\ 74 MHz conve rter,
• HS-4 , HS-5 , HS-6, HS-7 headphones .
• nCK ·! DC cable kit .
• YG·455C 500-Hz CW filter.
. lIC-IO World digital q ua rtz dock.
• AL-2 Surge Shunt

More Information on ure R·2000 1$
a vailable from all authorized dea le r-s of
Trio-Ke nwood Communications
IIIl West Walnut Street
Compton. CaHrornla 90220.

KENWOOD
pacesetter In amateur radio

SpeeifkaUorl'" and pne.." (I re .sub)eC"ll(I C"honge wUhoul rloliC".. (lr obligmlCO
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