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Stacking Mobl MounJ:$
The IC-27A/3 7A/4 7A can be
stacked to provide a three
band' mobile station. Each
band is full featured and will
operate even when another
band is in u

TheIC-27A/37A 47A pro­
vide superb performance in
the mobile radio environment.
See them at your local le OM
dealer.

32 PI. Frequencies. The
IC-27Aj37A/4 7A come com­
plete w ith 32 Pl frequencies.

~'"' Memo~. The compact
mobiles have 9 memories
which will store the receive
frequency. transmit offset. off­
set direction and' Pl tone. All
memories are backed up with
a lithium battery.

Speech Synthe" r. 'Ic
verbally announce the receive
frequency. an optional UT-16
voice synthesizer is available.

Scanning. The iCOM
compacts have four scanning
systems...memory scan, band
scan, program scan and priority
scan. Priori ty may be a memory
or a VFO channel...and the
scanning speed is adjustable.

rid's Most
c Miles

More feftlreS. Other
IC-2 7A/ 37A/4 7A standard
features include a mobile
mount. IC-HM23 DTMF mic
with up/down scan and
memol)' scan. and internally
adjustable transmit power.
An optional iC-PS45 slim-line
external power supply and
iC-SPIO external speaker are
also available.

T

Size. The ICOM compacts
measure only 5 YZW x IYi"H x
7"0 IIC-37A IS 9" deep)...
VJt1jch allows them to be
mounted in various "compact"
locations. Yet the compacts
have large operating knobs
which are easy to use in the
mobile environment.

!COM's three ultra com­
pact moblles...the IC-27A
z-merer. the IC-37A 220MHz
and the IC-47A 440MHz...
are the sma llest mobiles
available.

E\ren In such a small pack­
age the 25 watt mobiles
contain an Inte m a l speaker
which makes them fully self­
contained and easy to
mount.

ICOM
First in Communications

ICOM America, tnc.. 2380-1l6th Av@ NE, kllevue, IVA 98004 / 3331 TO\Nerwood Drive, Suite 307, Da llils. TX 75234
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RUGGED. RELIABLE . HIGH QUA LITY
o HEAVY-D UTY

MODEL

''''ARS7A
RS l 2A
RS20A
'S20M
RS35A
RSJ 5M

"'"'S""
o Full electroniCr"9u la"oo. 5mV max. ripple.
o Current limIting and cro wbar protect""',
oM Series has meter, A Series does not.
olnp. voltage t05· 125VAC Output. 13 6VDC±0.05V

ASTRON
POWER SU PP LIES

SALE $299.95

t iJI ICOM[
IC-R71A

i IIICOMI
IC·37A

GENERAL COVERAGE
RECEIVER

CALL FOR SALE PRICE

SPECIAL BUY-LIMITED QUANTITIES AMPLIFIER
SALE

REGULAR$449. VALUE 6 -1016 $249

I tt iJl ICOMI
PRE· DC SAL.E

MODEL BAND AMP. INPUT OUTPUT 'w, PRICE
Al 0 15 ' M ", 'Ow '",W ,... se-e
"''' ' M " , W 20W .. '"82'5 ' M ,., ' W tsow 22A sass

IC-02AT ''0' ' M ,.. 'Ow ""W 'OA $159
Bl01 6 ,M ", 'Ow ,""W ' OA $249

PAY REG. PRICE OF 83016 ' M ", 20W reow m $ 199

$349
ell A 220 ,.. ' w row .. ",ctoe ,ro ,.. 'Ow ""W 'OA $179

C1D12 ,ro ,.. 'Ow ,row roA $259
RECEIVE FREE 0" ." No ' W 'Ow ' A $119

IC·BP8 BATTERY
01010N 440 No 'Ow wow 20A $269

Re I Remote Control 10< MIRAGE Amphh"' 9 $24
$63 V\LUE MPl and MP2 Peak Reading Wallmete,s Each S99

Umited quantities a/this price.

~\7&~§(]JJ TRISTAO SALE
•• •
V MA-40 SALE $549

FT-209RH 40' 2 SECT. TUBULAR TOWER

PAY REG.PRICE OF $349.95 MA-550 SALE $899RECEIVE FREE
FTS-6 ENCODER/DECODER

55' 3 SECT. TUBULAR TOWER

$49.95 VALUE

FREE SHIPMENT
UPS SURFACE (Co ntinent. ' U.S.) (MOST ITEMS)

TOLL-FREE PHONE
INCLUDING ALASKA AND HAWAII

800-854-6046
CAU F AND ARIZONA CUSTOME RS CAll OR VISIT NEAREST STORE

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: fOAM to 5:30PM Mon. through Sat.

OAKLAND. CA 94609 SAN DIEGO. CA 92123
2811 Telegraph Ave., 5375 Kearny Villa Road ,

(415) 451 -5757, (619) 560-4900.
Highway 24 Downtown. LeI! 27th o tt·ramp, Highway t 63 and Clai remont Mesa ElotJ lev ard

ANAHEIM, CA 92801
2620 W. La Palma,

(714) 761-3033, (213) 860-2040,
Between Disnltyland &. KnollS Be rry Farm,

PAY REGULAR
PRICE OF $1599

RECEIVE FREE
YOUR CHOICE OF

TH-21AT and HMC-1
2 MTR HANDHELD MIKE HEADSET

REG $229,99 REG.$39.95

OR
AT-930 and MC-BOA

ANT. TUNER MIKE
REG $199.95 REG. .$ 79.95

PLUS FREE U.P.S.

W-51
SALE $899

SAl.E! LM-354
SALE $1599

IN STOCK

PAY
REGULAR
PRICE OF $599.95

RECEIVE FREE
ALL THREEOF

THE FOLLOWING ITEMS

1) YS·' VOICE SYNTHESIZER
$39.95 VALUE

2) TU4·C SUB-AUDIBLE
$39,95 VALUE

3) MA-4OCX) DUG-SAND
MOBilE ANTENNA. $44,95 VALUE

KENWOOD
TS-930S

KENWOOD
TW-4000A 6~~~

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

S miles south on 101 from San Francisco Airport

PHOENIX. AZ 85015
1702 W. c emeeace Road .

(602)242-3515,
East 01Highw ay 17,

VAN NUYS. CA 91401
6265 Sepulveda Blvd.

(8181988 -2212
San Diego Freeway a t Vic tory Boulevard
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SOFTWARE
Kantron ic lS Hamtexl
Vit-20, e-64, Apple CAll

Klintron ic lS Hamsolt!Amtor
Vo:-20 .C·64 . TAS ·80coIor At.an 6995

K.ntronics Hamsoft
V'o:-20. .... .0.1111 . fA$-8OC T~99 CALL

Microl og Ai' Disk
V'lC-2O_ C-64 Otu

'"'-AEA
'lIlA Tert vae·X1_ C·64
'"8.A·lor 64
~1eIt1 YO:'2O_ C-64

PACKAGES
M'e' tliog AIA-1 V,e,20/ C·64 119 95
.lEA CP1'« V,e-20IC-84 209 95
AEA Moe' Il;ImIOl Paleh MAP-84 11995

U P1 3100 UnwgiI Prlll;e$SG' 2199 95
Sf 600llllTTV DemolluIaIor 620 se
CT 220lI Commun<Q1oOftl Tlflll 199 %
~ B 2100 It~ ,... CT 2200 14595
CWR 68!1e1 T_ 1"695
C~lloo~T1YICWlnle<1au 21495
CAI200~TTYICWlnlerlau ~995

HARDWARE
MfJ 1224 Wlln MfJ C·64IV·20 $OM 1'9 95
MFJ 1229 159 95
~anl ,OIIoes Inlerlace II 2109S
.lE ACP-l Intertace 119 9S

'" "

TEN-TEe
11i1r

SCANNERS

S1142 __

SHe LUI""e- w'''' Slrap
SU3 S/le.ioe. '10:

KDK
FM2033 21ft~'w,tt

BEARCAT
260 16-CII_ 259~

20116--c1\a1lnellaorcr,n '19 %
X120 4O·CfI/ ..rttah 289 95
2 10~l 199 se
300 5().<;h SQflner I..,cull 341 00

SONY RECEIVERS
2002 SWL Receo.... lO9 9S
4800 SWL Aeceove' 6600
1&00.0. SWl Roce'OlI' 139 9S

2591 2m Synlh Hancl neto 25995

Cenluty 22 CW XCVA 35000
2510 M~ 8 4109S

~Iethle St.lll\ll"l '« Osur 10
CORSAIA MOllet 560 999 95
AIIGDSYI152S0QIvot.ll S19.95
tRlroN4~Hf~15_W CAU

REGENCY
1IN"~4000_J(l-900UHl ~

Hll00ll2lkfl Manll_ 21$ 95
_ H~2OIlO H-..cII20-900 UHl~
Rl~ llk11 _6-_ s.p.,;:1. ' 99 95
"~3000 »CII , 6-_ _ 189 ~
"~5000 2lkfI2!r5'2 UH,_1 351 se

IC 145 7!J'i ~
KF lCVRlGen Coo ACVR

lC 7S1 Hf ~CV1l/Geol CooIlCVR 1179 /10
1'0'"'" PSJ5 IIOSlaIled 1299 00

MARINE
1,1 12 12·th f'foo'allllllatllli HI 219 95
M2 16-cholnnel Sy"'l1e$1lllll HT 2619S
1,1 80 25-w.1I111-cllannei scanflll'l' 387.26
MBOC COf\"I/I'IefDII MBO ~29 9S
New 1,1 5 all-channel HT 325 .95

HF TRANSCEIVERS

ICUIA 59900
AJ!-~ 2m T,anSCl'!""

~EW IC 3200 2ml~40 CAll
IC 211H ,oo-watt 2m l CV R 132%
ICUA2m~mollIlI 319.~

IC29OH~''''.·_2mlCVR 419 ss

SWL RECEIVERS
1l11100ltHl'J(l MKl 629 95

Genet., C__• I\ete,....

VHF/UHF

NEW fAG 88;.0 SWl Jlece,..,- 51995
fRG 1100 Ileal.., ClD:\eOu' 39(100
Vlif Cor......_Al:M "'*""as_

HANDHELDS

NEWFI~rJl'lH2Ift_'~ .ah 319~
VfIty ...all _ ng

NEW fI 2i'Ollhi ""-w.lll S19 ~
Dual bInlI 2m _ '''ll

FT 151 HF l CVA..,In mit 769 95
", 'h Geflll'l'lI C""",ago ACVA

includos CW ktVt' . AMIFM. CW Iolle<

FT 17 "" n m,. SPfCIAl510 9S
CompaCl HF l CVR

FT 980 CAl SyS lem _' 439_00
AC Powe< Supply, FU I18 ' ...k-in CW,
SS8/A Mlf MIFH, Speecn Proc.ssor

SWL RECEIVER

fT209RH ..... HTlntroSpeoail 29995
fT20321ftHI ..lllnp.VOl m~

fT20321ftHT ..,h¥Ol 19'195
AlI.....- .. $lOC"

VHF/UHF

F1 726R F« 2m 719 95
(Dplfona l modu~ 101 lim, ' 3(1 ,440 MHll

G'!!>I 101 Satell ile WOIk

TS·93O$ IIF ,._ CAlL
With c..11 e-. R«:Mw

(lpl1ORll Au_t" Am""", Tune<

TS-UOS HfT,_ SUPf:R SPf:CIAL
W,Tn r.en.<. e-. IItotYef

IS- BlDS I'ansce.ve' CALL
160·10 " ~I ~, With Power Supply

TS·~30SP , 6().10 lol~... xcva CAll
Wi th Power Suppfy & NOIeh F,lIef

TA·<'6O(jA 2m fM r"rISteOvef CALL
With memorltS, LCD, scan

1I4-2tA, 21 ...TI' H-41A. 41,1,1 CALL
2ml rocm UlI'a-compac1 FMTflnsu;ver

TR-~/19JO CALL
2·....... Uoll* u..l$ , .~ .. 15 WallS

lA-9lJO CAll
1m .......-. 15 w,ns

rs.nwrsetu C....U
All·""" T'aIlSallWfS

1m (It 7Do;m mabole .. !liSe swoon

HANDHELDS

R-1OOO. R-fiOO, ft- 1000. A-II CAll
General e-. '*-s

VHF/UHF

RECEIVERS

Every Bunny. Goes for
I~~~I~~~ Our Egg-cellent Values

KENWOOD VAESU i ~ II C O MI [J SANTEe L
HF TRANSCEIVERS HF TRANSCEIVERS HANDHELDS

lCll2M2'mHT.tO Merncnes CA1l
'COolAr440HTITCUCI'Il_ J09~

1C2A'2mI4'ITOUC~1Dnr 199%
IC3ATm UH/HlIT__ 229%
Ie 4...r ••0 MHI HTITDuCfllone 229 9!;

For Orders and Quotes Call Toll Free: 800·336·4799
Virg inia Orders and Quotes Call To" Free: 8()(J.S72·4201

....
PHONE CENTER

,,0,-
111m., N~ ~I5onal enM:~$ ~~Ied

""ce, do II<JI ItIclude ,hl~~ItIq UPS
COD fee 52,2~ pe, WCHf18 Pr'Cos dl8
,ubl8C' 10 cn.mf18 ..-,1""'" 1I<J'1Ce or
Db/.IJ"'''''' Re'um, 5ubJeci ro I 15'>
rnlocJrlng I"", ~II '~5 ite ~ff1 n.
1M manUriKlul8fs ".ul""'>/IS

136-46 Jene<son ~t H,gh..-ay1'0'_ " V" QlIIII 22191
Inllllmat"'" & S\I'I'vIaI ' 17031643·1063

srore HlO.Irt li lT 10 a III -6 P m
WF fIooon -S P III
sat 10am -~pm

Ordertklu~ M f 9 l m ' 7 p m
~10Im-.p ..
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n-s & JJ;:k_ JIoIcl PO Boo 293
lJO;Omtle. lDU'S'I"''1 1()u~

Intoo-mJ1"'" & S\I'I'vIaI (!J04l882 ·53S5"'''OM'
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New VHF/UHF Amps
f,om TES,. ',m.

with Low Noise
GaAs FET P,ump

C.lllo, Ouol,.

AMPLIFIERS

YOCOM AMPLI FIERS
2 wans in. JO w,n, lO.Il2m Amp 69 95
2 walls ,n . 60 wan. lO.Il 2m Amp 101,95
2 " ans ,n, 120 ..,ns lO.Il 2m Amp169 9S
200mW ,n, 3G ..-allt lO.ll 2m Amp 84 95

ETO Atptla hnear ,mPU,"I,ble Call

TOKYO HY·POWER
VHf & UHF amps CAll 1« OuotllS

DAIWA
LA20352mAmp,2,n,JOoul 68.95
LA-2035R 21ft ~w"n llIeAmO 1495

MIRAGE
823A2mAmplol...-2-J(l 8495
BI0162mAmplol...-l0·160 242 ss
BJOI6 21ft A/IlploloII" 30·160 '99 ss
OIOION UHf~IH COINlItNn 219 %
B21$2Ift~ 2", '!lei""" 245~
Al015fi111~ IO" _I~aut 242%

AME RlTR ON HF AMPS
AL80 1200 wall S89 95
Al84 IlF Amp 160·1$ 389 ~
AlI2001 5 oW Amp 1399 ~

KENWOOD 11922 ....W CALL

AM P SUPPLY
LA l000A 160- '5m Amp
l it !ICIOII1 Hf~ 110 tune
AT 1200.0. 1200 F'tP 1u""

BENCHER PADDLES
Bl;K klCh,ClMOl 31951(79S

ASTRON POWER SUPPLY
RS1A 49 95 RS20M '1)4 9S
RS12A 69 ~ ASJ5M 14995
RS2IlA 811 95 V$20M '24.%
RS35A 132 95 V$35M 169 ss
AS5llA 189 95 RS!IeIM 2O'l95

AEA KEYERS
CK -2 CGn1eSl1leye; 146 95
"M-2 M\II"semaloC~..,. 11295

TELEX HEAD PHONES
Procom2!ICI~/"O: 9995
Procam450HeM!sIII Uc '995

MFJ PRODUCTS ~

•• W
315 6-po5IIoOn CG;o. $-Mid< 22 .~

3165-__ Con S..Icn 2250
425 I IIW LOW P,n F,Ileo 25 ~

DAIWAIMCMIJ .W. MILLER
CN-52OICN-!>40 IlI-eIlfS 59 95/69 95
C~6208/CH-63O Melll'l's l06 001126 00
CN· nOB 2kW Hf wall "''''e< 120 00
CNW'419 Anlenna luflll'l'!ICIO W 1149!>

AMPHENOL
Connecl«s 01 all kinas ,n SIOC k CAll

ROTATORS
Aliiallte H013 94,9S
Kenp' c ~ A!>OO EI",al'on AOl,ICll" 18S,95
Hy·Ga,n Ham IV 23195
Hy-Galn ho ll",,"I.. I'l 278,95
Hy ,GainC().I5i1 145 !IS
Hy-Galn Heavy-OallY300 5'595
Bu~.." HF Bum III<! ~, .. HDl3 trrftJ9

TOWERS

• ''''IClI" "'"
I(M' proces

"Unarco-Rohn
ft""'/ell SIoek)

CURRENT STOCK SALE
Selt .....pporl i"'9 ,-...=
HBUO "ll·reet ..", e- 21095
HBU8 43-,.. ...h e- 21995
HBl~*,.. ..Ul8o:M JS995
Hll8l40"'I!'*IoacI ..",e- 25995
H06l43"'1!'*lOId ..lIIs.s.e 34995

0/. BX_ HBI, HOB.. ", Sb::~

Guyed lo ldo • • • 1--.:
flt2!6S y._, 2!IG CALL
FU554 54'''' _456 CALL

Ot,., $1/1$ M_~_

ffI/fJI7I;tfJ J/IIPJ:IIf1/r-rJllf~
,~~ wffi III ,,. Rock"'"

SIr. llIhl $KII_=
lOG SItIlQ'" 5«1""" 33 ~
~ Sltafgh1 $«lIon 4 7 ,~

45G SI'. ~""" 109 ~
Compl.l, t _., P.chgel CAll

CABLE BY SAXTON
RB213 M"Spec 29'/11
RG8/UF~m 95% Sh""<l 2S'/It
8 -"," e Rot.,... 2 "S, 6122 11'/11
M,"' ·B9Mlo Shield 13'111

CA8 LEWAVE HARDLINE Call

ANTENNAS
CUSHCRAFT
A3hlemenll0'1~:IQm 209,95
"'4.eltmenl 'O-l!.2Om 21595
RJllH~:IOmVtf1oc:.ll 260,95
2148 SSBI2 '.F8 f ill 2m/IoDlnefS 15 95
AAX·29 2m R,,'ll'l Ranoe< 35!1O
"32192'" 800nlef 89 95
KLM
KT3-'A._,1)-1~2O'n 33495
KTJ..IlA~"""""lo-1~:IOm 41995
lm-l1Xll-_"", ~~

tm-'15t.8l'6-............... 9' ss
MOSLEY
Cl·3J)-........ 1_1lNm 2fi~~

1A-3J3-_'().I~,2Om 239~

""'311·........ 1().1~1Om ~ ~

HUSTlER
6-8TV1().1(lII__ JOIn 124~

~8TV 1()..... _ 11)4 ~
MOBILE llESOtIAJOAS S_'d Super
10 .... '~_ 10~ 1695
XI......... U~ 2O'~
30 Incl40 1I'lI111t1 16 es 2295
~ 1I'lI111t1 18~ 3" ~

HY-GAIN (1""'/«1 Slo<:lol
391S 1H10l1'.'0-1~2Om '.69:>
393S1H~Ol~-Nl0'1~'2'Om 386,9~

395S E.plo!lI'I' , ~ ' 0-1~-2lllI1 JO.( 9~

Qrd« HV-G,m 1_, Hy-Gam anlenn" &
Hy·Garn ,or« _~, I,.. 5hllJPlnt) on ali

MORE ANTENNAS
AEAI~ CAll
AVANTI HM ' 51 3G 2m 0II-9lass 3G 95
LAASE NUd 1505/8 Mag M"" nl 38,95
MINIOUAD HO·' 13995
BUnEA Nut HF6V 10-8Om Verl ".95
FDA DSCAA by Cu~l'It:rah & KLM CAll
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phyand Popular Photography.
Is this a case of the CBS taw­

yers generating work Just to
justify their salaries , as has
been suggested by some of the
press? Or Is th is a case where
CBS may feel threatened by
Wayne Green preempting a
new Ileld, digital audio, which
they now recognize as o ne
which will soon grow Into the
largest aspect of hi-fi? Is it pos­
sible that CBS, by virtue ot its
unlimited fund s for pursuing le­
gal attacks on Wayne Green,
may be us ing the court s to try
to put Wayne Green out of bust­
ness and put a nu isance ou t of
the way? Considering the CBS
dominance in the hi-Ii market,
am I fighting an ann-trust battle?

I remember all too well one
lawsuit where the other attorney
bragged that his organization
had spent over a million dollars
on the case against me-the
$250,000 that one cost damned
near sunk me.

Digital Audio is doing well
and the field is growin g
quickly-about 100"1. per year.
In addition to music, compact
discs are being used for digital
Informat ion-for Instance, the
Library of Congress index is
coming out on two compact
discs. This will be a priceless
resource lor small libraries.

Even though I don't see
where CBS has a legitimate leg
to stand on, their resources are
so Infinitely beyond mine that I
could get crushed, so it's scary.
And while our legal system may
work okay much of the time,
there are plenty of glaring ex­
amples of Its fallibility. Money
can buy Injustice.

Will Wayne Green be ttet­
tened or bled dry by the CBS be­
hemoth? We'll see.

V
E
3
J
A
B

name Digital Audio, I had the t i­
tle carefully searched by one of
the top copyright law firms in
the country and got their assur­
ance that they felt I had no con­
flicts with it. Since the term
"audio" Is generic lor the field,
and since there are and have
been several magazines using
the word "audio" In their titles
for several years without any
complaint , there seemed no
reasonable potential for legal
action.

If CBS Is going to try to re­
serve the word "audio" exclu­
sively for their magazine, one
wonders at their lack of dili­
gence In the past. One also
wonders if It Is realty possible
to reserve a generic word such
as " audio" for a magazine title
and retain exclusivity to it s use.
We're alilamillar with Personal
Computing, Popular comout­
lng, and Creative Computing,
as well as Popular Electronics,
ElectronIcs Illustrated, Radio
and Electronics, and so on .
Then there's Modem Photogrs-

I . e. II$HOI'
1~1 IOI/NO"" 10

.... U\T III ..... '1 ONT
,... S..

editorial by W<¥Je Green
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SUED

Ask me how it feels to be
sued by multl·bl il ion-dollar or­
gan izations. I'm gettlng to be
an expert. Ten years ago AT&T
was after me, and now It's CBS!

With large firms like those,
one never actually knows the
real purpose of the suit. Several
members of the press have
called CBS to try to find out
what 's behind this latest attack
on Wayne Green, but all they get
Is either a "no comment" or•
more often, no returned call.

The suit has to do with my
starting a magazine a few
months ago called Digital Au­
dio. this has to do with the new
compact-disc field, which is just
really getting slarted. CBS,
which publishes both Audio and
Stereo Review magazines, the
two largest In the hl·tl field, is
claiming that the use of the word
"audio" in the Digital Audio title
Is Irreparably harming their mag­
azine, Audio. They claim this will
confuse the readers.

Before I went ahead with the

W2NSD/1

NEVER SAY DIE
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Has trent pan.1 sensitivity conlrol.
Normal/Re.... rt. I wi lch eummetes relunmQ .....nue

Cl'letklng 'Of mveetec RTTY Speaker ,ac l< -+- 250
'IDC loop cutout
En r 2206 l inl wavI glnl rl lor gives phase cen­

tmuous AFSK tones stancaro 2125 Hz mar k and
229!l/2975 Hz space MICfoptlone lines AFSK OIJI.
AFSK grouna. PTT out ana PTT ground

FS K klyi ng lor tf1nlClivRf1 .....111'1 FSK Input
Has lollJrp IlOO Hz CW IiItlr, pius ano mmus CW

keVlng anc exrenarCW keV Jilck
Kanlronics loftware compatibll locht.
Elfclul ivl TTUR5-232 glnlra. purpon l och l

sue.....s IflterlaClflg 10 neanv anV perSOf\.11 com ­
puler .....lIn rrcsr appropflale software Available
TTlIRS-232 lines RTTY ceeeo out. CW oeeco
out tTTL onIV). CW·lD m. RTTY m, PTT In .

key in. All SIgnal hnes are lluflered and can De m­
veteo uSing an mtemat DIPSWitch
Mltal ubinet. Brusreo atummum Ironl 12'h x

2V,X6 mcnes. 18 VDC or 110 VAC ....nn opt,onal
AC adapter. MFJ·1312. $9 95
Plugl tletwtln rig and C-6.t. VIC-lO, ADple. TRS·

SOC . Atan . TI·99 and other personal ccepcters
Use Mf J. xantromcs. AEA anc otl'l er RTTY/
ASCII/AM TOR/ CW software
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MFJ 'S MOST AOVANCEO RTTYIASCIl/AMTOR/CW COMPUTER INTERFACE HAS FM, AM
MOOES, LEO TUNING ARRAY. RS-232 INTERFACE, VARIABLE SHIFT TUNING , 170/850 Hz
TRANSMIT. MARK·SPACE OETECTION.

MFJ RTTY/ASCII/CW software on tape, cables lor C-64/VIC-20.
MFJ.1229 Eng'IIMrlng, Plrto~ Transmits on both 170 Hz and &50 Hz sllift.$179 95 Inc., Vllul Ind '1llUres Built-in R5-232 inllrfacl ,no enra cost

sets MFJ's most acvan- Variabll shitt luning lets you copy any smtt
eee RTTY /ASCII / oeteeen 100 arc HY.XI HI and any speed (SoHIO

AMTOR/ CW COInputer intertace apart from others. WPM RTTY/CW and up to 300 baud ASCII).
FM (limiting) mode gives easy. trouble-free ooer- Push button for 170 Hz Shih

anon Best lor general use. oll'shift copy. drift· Slurp multi-poll mark Ind SIlK' tilt.rs give
mg SIgnals. anc mcoerate $Ignal aoc QR M revers true mark-space detection. Ganged cots grve space
AM (non-limiti ng) mod. !lIves superior per- cassoaoo luning With constant bandwidth. Factory

tcrmarce under weak Signal cenomcns or .....hen alliusled mm pots tor optimum mter pertormance
tnere are strong nearby stations. Multi-poll acti...1 tilt.rt are useo tor pre-
Crollhair marto:-lpat. LED tuning array simu- limiter. mar k. space ano post cerecnen nner

rates scope emcse lor easy, accurate tuning mg Has automatic thresholel correction tnrs
even under pool' sl9naHo·nOlse conditions , Mark advanced design gives gooeI copy uocer aRM,
ann space outputs lor true scope tumnq . W{!ak smnau ano seiecn...e tadlng

-
~ ' . ' . " 'JII

MFJ ANTENNA BRIOGE MFJ.2..
579 .95

Trim your Intlnnl tor optimum per­
IOnNf)Ce Quickly and easily. Read
antenna resistance up to 500 ohms.
Covers all ham bands below 30 MHz.
Measure resonant frequency of an­
tenna. EasVto use, connect antenna.
set frequency, adjust bridge lor me­
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable, sell-con'
taineo. 4x2x2 in. 9 V oanery or 110
VAGwith adapter, MFJ·131 2. $9.95.

•
MFJ PORTAB~E ANTENNA
MFJ 'I Portabl. Antlnna lets you operate 40, 30.

20, 15, 10 meters from apartments, meters . camp
sl les: vacation spots . n~arl V any erecmcauv crear
locat ion wl'lere space fQr a tuu size antenna IS a
problem.
A telescoping whip (e nos to 54 in ) is mounted

on selt·standing 5'l1x6 x2Y. inch PMnohc case
Built·inantenna tuner. Id suenghl meter . 50 feel
RG·58 coax Complete . rn-beno portable antenna
system mat you can use' ear lV anvwnere Up to 300
walls PEP

MFJ-1621

$79.95

Greatly Improvu lranlmlned SSB speech lor max­
mum talk power. Evens out speech peaks and val ­
leys due to voice, mia-optlone and room dlaracter­
rstcs that make speech !lard to uncerstenc . Pro­
duces cleaner, more intelligiblespeech on receiving
end. Improves mobile operation by reducing bassy
peaks due to acoustIc resonances. Plugs teteeen
mic and rig. 4 pin rmc jaCk, shielded output cable.
High. mid, 10..... controls provide ±12db boost or
cut at 490. 1170, 280D Hz. Mic gain, on/oil/bypass
switch. " On" LE D. 7x2xti inches. 9 V battery, 12
vnc or 110 VAC with adapter. MFJ'1312, $9.95.

MFJ-407 Oelu1l Ellttrtlnlc Kilytr seods Iambic,
automatic. semi-autoor manual. Use squeeze, sin­
gle lever or straight key. Plus/minus keying . 8to 50
WPM . Speed, weight. tone, volume controls. On/
Off. Tune, Semi-auto switches. Speaker, RF prool .
7x2x6 inches. Uses 9 V battery, 6-9 VOC or 11 0
VAC with AC adapter, MFJ-l305, $9.95.

MICROPHONE EQUALIZER

MFJ ELECTRONIC KEVER

MFJ-550

$49.95

MFJ-0407

$69.95
•

MFJ-1221

$79.95

MFJ·1116

$19.95

MFJ MULTI·FUNCTION
TUNING INOICATOR

:-1- ~ .•....;; .:0.
Gmtly Impro"'l yoor RTTY copying c.pabili tili.
Add a crcssnan LED Tuning Inel lcator that makes

tuning Quick, easy with pin-point accuracy. Add
mark and space outputs for scope tuning. Add
LEOs that indicate 170. 425. B50 Hz shi fts. Great
for copying RTTY outside ham bands. Add sharp
mark and space filters to Improve copy under
crowded/weak conditions. 170, 425. B50 Hz shifts.
Add Normal/Reverse switch to check for Inverted

RTTYwithout retuning. Add output re...el control to
adjust signal into your terminal unit. Add a limiter
to even out signal var iation for smoother copy.
Unit plugs between your tuner and receiver. Mark

Is 2125 Hz, space is 2295, 2550 or 2975 Hz. Meas­
ures 1Ox2x6 in. and uses lloating 18 VDC or 11 0
VAC with AC adapter, MFJ-131 2, $9.95.

24/12 HOUR CLOCK/IO TIMER
Swttch to 24 hour UTe

or 12 hour formal! Bal·
tery backup. 10 timer a­
lerts every 9 minutes ,.-._ .......' .
altar reset. Red .6 in. ..=- ,
LEOs. Synchronizable to ,
WNV. Alarm , Snooze
lunct ion. PM. alarm on
indicators. Grav/Black cabinet. 11 0 VAC. 60 Hz.

MFJ-1111

MFJ 24 HOUR LCO CLOCKS
S19.95 $9.95

IE
MFJ-l07

ORDERANT PRODUCT FR OM MFJ ANDTRT IT-NO
DIUGATlON, IF NOT DElIGHTED . RETURN WITH­
IN:IlOAn FOR PRO MPT REFUN DlUSSSHIPPING )
• One year uncondltiONII guarantet! • Malle In USA
• AOd S4 00 eatII Sl'ltPPlng/ll.andling • Call Dr writl
lor lret utalog. ov.r tOO producl lo , MF,I ENTERPRISES, IN C.

80l ..9ot . MiUiuippi Sial. , MS Ji162

TO ORD ER OR FOR YOUI' trl EAA EST
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800·647-1800. Call 601-31J-~
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• EDITED BY PERRY DONHAM KW10

What Next?

A NEW DXCC COUNTRY has been un­
ear th ed by h ung ry DXers ! The ARR L
Awards Committee has voted 6-1 to ac ­
cept the OX Advisory Committee recom­
mendat ion that Z~ UK Sovereign Base
Areas on Cyprus be recognized as a sepa­
rate country. When the Republic of Cyprus
was established by trealy on August 16,
1960, Great Britain retained sovereignty
over t he Akrotlrl and Dhekeue military
bases. It's taken twentv-trve years for any­
one to notlce! Submissions for ZC4 will
not be accepted before June 1, 1985. ZC4
contacts made before Augu st 16, 1960, will
be credi ted to Cyprus. Unfortunately. all
ZC4 contacts made after 1960 were not
necessarily with Sovereign Bases. If your
card specifically Indicates operation from
one of the bases, you're in luck. The exec
desk will t ry to help in p inpoint ing the lo­
cation 01other ZC4 stations, and you can
submi t several cards for possible Sever­
eign Bases credit. If you already have a
Bases card credited to Cyprus, you can re­
submi t it along with a valid 584 a SL and
nail both countries in one shot.

Scholars

NINETEEN SCHO LA RSH IPS have bee n
announced by the Foundation for Amateur
Radio, tnc., a nonprofit organization with
headquarters In Washington DC. Licensed
amateurs may compete for one or more of
these awards if they plan to pursue a tun­
time course 01 ii tudy beyond high school
and are enrolled or have been accepted In
an accredited universit y, college, or teen­
nical school. Most o f the scholarships re­
qui re that the applicant hold at least a
eeneretcrass license. The awards range
from $350 to $900, with preference given In
some cases to res idents of speci lic areas
or students in a particular curriculum. You
can obtain complete cetans about the FAR
SCholarship Program by sending a letter or
card, postmarked prior to May 31, 1985, to
FAR SCholarships, 6903 Rhode Island Av·
enue, College Park MD 20740.

Go, Barry!

BARRY GOLDWATER K7UGA has intro­
duced two nonbinding resolutions to the
Senate relat ive to discriminatory and un­
reasonable local restrictions on nome-sat­
emte and amateur-radio antennas. Senate
Resolut ion 35 deals with the satelli te fn­
dustry. Senate Resolution 36 urges the
FCC to protect ameteur-racrc licensees

against unreasonably restrictive land use
and ot her state and local regulati ons
which wou ld render communicat ions tm­
possible or unreliable.

Chilling Tale

THE FASCINATING STORY of Denise AI·
len VKIYL has kind ly been provided by " 73
International" correspondent Jim Joyce
VK3YJ . According to Jim, Denise had her
first exposure to amateur radio while work·
ing on WIllis Island as a weather observer
early in 1984. Guided by Graham VK9ZW,
the is land's Technical Off icer, Denise de­
voured the study gu ides and code-practice
tapes which were parachuted onto the re­
mote Island. After leaving Willi s, Denise
successfully passed the radio-license ex­
amination and began to prepare for her
twelve-month tour 01duty on Macquarie Is­
land. Denise is equ ipped wit h a Kenwood
T5-1205 and will operate all bands (includ·
Ing six meters !) as often as possib le. The
six-meter gear is a Yaesu FT-680, a Lunar
amplifier, and a Werner Wu lf four-element
beam. a SLs for contacts with VK0YL may
be sent via Ken VK3AH at his Calfbook ad­
dress. Ken is the editor o f Amateur Radio,
the monthly magazine of the Wire less tn­
stitute of Australia, and also took the won­
derful photograph o f Den ise pounding
brass.

Map Happy

A NEW MAP of the South Pacific Is even­
able, published by the State 01Hawai i. The
map shows the location, capi tal, and pent­
teat status of jus t about every island in the
area. You can receive a free copy by wrtt ­
ing to the State of Hawaii Information ot­
f ice , Department o f Plann ing a nd
Economic Development , PO Box 2359,
Honolu lu HI 96804.

Auto Chew

IF YOU THOUGHT Doctor OX"" from Ad­
vanced Electron ic Applicat ion s was great,
wait until you've tried Doctor aso""! Doc­
tor DX is, of course, AEA's DX contest
simulator for the Commodore 64. Well,
Doctor aso Is Just what It sounds Iike-a
rag-chew simulator. The computer dis­
plays a 4().meter transceiver wi th a digital
frequency display. You can change the fre­
quency, volume, power output, and filter­
ing by hittlng a key. You can also toggle
aRM and CRN in or out (a feature I wish
my rig had!). Calling or answering a ca will

Denise VKIYL giving her fist 8 work.out.

net a contac t, and you're off ! I had a very
nice chat with a fellow named Joe In Mis·
sissippi who was runn ing an FT·901 that
he had jus t purchased. We talked a bit
about the weather and what rigs Joe had
belore he bought the Yaesu. We talked
about antennas. Joe was 53 and fading
when we signed, atter promising to CU
AGN SN. In some ways I really expect to
hear Joe again on the bands-it was that
rea listic. Doctor aso is also designed to
be a Morse trainer. By selecting an option
on the etert-uc menu, the operator can use
the keyboard to send CW, and the sent
charac ters are displayed on the screen,
giving excellent reinforcement. As an in­
troduct lon to ham radio, Doctor a so lets a
would-be ham talk with amateurs without
needing to know code. It's a perlect way to
pique someone's Interest. I could go on
and on, but let me just say that AEA has
really outdone themselves this time. Look
lor a review of Doctor aso coming soon in
73.

Bird Watcher

A PAIR OF SOVIET BIRDS are on the
bench In Moscow. R5-9 and R5-1 0 are
slated for launch later th is year. Both
satelli tes use mode A (two meters to ten
meters), and RS·l 0 will sport mode K.
Mode K util izes a tttteen-meter uplink and
a ten-meter downlink. We'll have fu rther
details as they become available. Thanks
to Amateur Satellite Report l or this Inter­
mallon.

Exam Updates

SEVERAL FCC ACTIONS concern ing the
Volunteer Examiner Program have occurred
recently. A Notice of Proposed Rulemak·
lng, PR Docket 85-21 , has been Issued in
response to a petition by Phil Miller, who
requests that the wait ing per iod lor retak·
ing an amateur examination be reduced
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Perryscope

COMING UP IN MAY Is the issue many
hams walt all year to receive: our annual
Antenna Extravaganza! Irs stuffed full at
practical skywlres to build, from UHF to
160 meters. You'll find reviews at antennas
on the market and previews of antennas
that aren 't. And theoretical discussions
that you won't be able to put down until
the last sentence. On the lighter side, we
have a bizarre tale from the Antlers Inn.
We'll also show you how to perform a erm­
pie appendectomy using common items
found In every kitchen! Don't miss the May
Issue o f 73. If you do, one of our boys will
come and stick a pin In your coax.

so MANY PEOPLE make ORX a success.
This month the news was brought to you
courtesy at the W5YI Report (electronic
edition), the ARRL Letter, the RaRa Rag,
Amateur Satallite Report, and all of you
wonderful folks who supply your cern­
ments and stories. Don't forget 10 send In
your news Items, photographs, and Ideas
to ORX. Or drop by the 73 booth at the Day·
ton Hamvention ... a story will buy you a
cup 01 coffee.

Defense Defense

THE DEPARTMENT OF DEFENSE has ex­
pressed support ot PRB·1 , the ARRl reo
quest to the FCC for relief from restrictive
antenna ordinances. In reply comments to
the petition, DoD cited the Grenada action,
the Coalinga earthquake, and the 1983
New Orleans flood as examples of the vital
need for amateur-rad io communications
as a backup to federal and civil systems.
According to DoD, "Continued success of
the exiSting NSEP (national security and
emergency preparedness) telecommun i­
cations plans involving amateur stations
would be severely diminished if state and
local ordinances are allowed to proh ib it
the construction of and usage of effect ive
amateur transmission tecnnres."

so that any potential rf Interference Is
avoided. Prizes will be awarded for the
best designs from 144 to 2304 MHz.
• Technical torums will commence at 9:00
am on Saturday, April 27th, covering topics
such as antennas, propagation, contest­
ing, and dynamic range measurements.
• Antenna gain testing begins at 9:00 am
on Sunday, April 28th, on a new range lo­
cated behind the arena. Certificates will be
awarded for the highest ga in and best f ig.
ure of merit and to the winners in the home­
brew compet it ion. No torums have been
scheduled for Friday, so everyone will be
free to explore the giant flea market.

TNX

CLIPPERTON ISLAND will be back on the
air early thIs month if all goes well. An in­
ternational group made up of sixteen
hams, headed by Kip Edwards W6SZN, will
attempt to activate Clipperton between
April 3rd and April 10th . It's been seven
years since the Island was last heard from.
The game plan Includes three stations run­
ning 24 hours per day on 10 through 160
meters using CW, SSB, and RTTY. The
team hopes to be able 10 work SSB and
CW simultaneously on the same band.
And, if equipment can be obtained, they
will try OSCAR and 6-meter operation. Of
course the cost for such an adventure is
phenomenal-about S3500 per person. If
you would like to help finance the opera­
tion, contact The Northern ceutom!a OX
Association, cia Rusty Epps W60AT, 948
Kiely Boulevard, Santa Clara CA 95051 . If
the OXpeditlon doesn't come about, all
contributions will be refunded. OSls go to
YASME, PO Box 2025, Castro Valley CA
94546. Cards received without an SASE
will be OSled via the bureau.

DX Dream

THE INTERNATIONAL V/UHF CONFER·
ENCE at this year's Dayton Hemventrcn
will sport a fresh new format
• The unique Noise Figure Contest will be
held at the Hara Arena beginning at 6:00
pm on Friday, April 26th. The Arena will be
closed to all other Hamventlon activities

BIG DOIN'S ARE COMING to Van Nuys,
California. On May 11th look. for KF6XX op­
erating live from Los Angeles Fire Station
Number 88, from 1700 to 2200 UTC. It's all
part a t Fire Service Recognition Day, an
annual event designed to promote good·
will between local fire-fighting agencies
and the public. KF6XX will operate 15- and
2O-meter SSB, and a special OSl certifi­
cate will be available.

Live Fire

Ops at Fire Service Recognition Day (I to r):
Harold Burba N6AXQ, John Kitchens
NS6X, Marcy Bisson KG6FY, and Bill Bis­
son KF6XX.

Giggers

DICK SMITH ELECTRONICS Is coming to
the United States! Those at you familiar
with the International scene will recognize
the name as one of the largest and most
popular electronics suppliers outside the
States. The Sydney, Australia, firm was
founded In 1966 by Dick Smith who, among
other exploits, floated a fake Iceberg into
Sydney harbor on April Fool's Day and pl­
loted his helicopter In the first solo round­
the-world helicopter flight. Dick Smith
Electronics plans to offer Its own unique
brand of business to the American hams,
staffing the stores with electronics ex­
perts rather than stuffy salespersons Dick
Smith also supplies very nice screen ­
printed circuit boards for projects found In
magazines such as 73.
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CQ Sea Dogs
==

A RARE OPPORTUNITY 10 work an English
Renaissance salling ship Is scheduled for
Apri l, May, and June. The GOdspeed, a 68­
foot vessel built to early seventeenth-can­
tury specllicatlons, will carry amateur ra­
ere on board during her historic journey
from London, England, to Jamestown, vrr­
glnla. The original Godspeed was one of
three square-rigged ships that brought the
first permanent English settlers to the New
World In the winter of 1606. Current ptans
call for the Godspeed to depart London on
April 30 and follow the settlers' slx-ttrou­
eano-mue route, which is expected to take
around ten weeks. Captain George Salley
KA4FVB will head a crew of twelve on this
extraordinary journey.

G'Day Mate!

from 30 to 7 days. Various comments have
been received at the FCC proposing atter­
nate walling periods, including 15 and 26
days. The Commission feels that the walt·
Ing period is detrimental to the VE program
and would like to delete the secucn of Part
97 that requires It. Three Orders concern­
ing the program have been declared. First,
the requirement to notify the FCC Field
Operations Bureau thirty days in advance
of an examination has been removed.
Also, Volunteer Examiners are no longer
required to list their address, license class,
and license expiration date In section II of
Form 610. This Is in response to a petition
from the Dayton Amateur Radio Assccte­
tion that pointed out that the Information
was redundant and unnecessarlly crut­
tered the form. Finally, the third Order dis.
misses a pentrcn by Gordon Girth that
requested several changes 10 the VE pro­
gram, including a 3-reglon limit for VECs
and expanded responsibilities for Ad ·
vanced-class VEs. According to the Com­
mission, "The petition is moot in part,
repetitive In part, and requests several rule
changes which are contrary to law. It does
not warrant the Initiation of a rulemaking
proceed ing ."



The FCC changed the allowable
output power for linear amplifi­
ers in amateur radio serv ice.
Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require­
ments with its 3CX1200A7 tube.

Low-cost replacement
for small spaces.
RF c ab inets o f many linear
amplifiers cu rrently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de­
sign, is recommended as a sin­
gle, low-cost replacement for a
pair of EIMAC 3-500-2 tubes for
new amplifier designs.

" When You Buy, Say 73"

General Specifications
The EIMAC 3CXl200A7 is a high­
mu, compact, forced air cooled
triode for zero-bias c lass AB2
amplifiers.

• 2.9" dia. x 6.0" long
• Plate dissipation: 1200 watts
• Glass chimney SK436

available
• Standard EIMAC SK-410

socket available

More information is available on
the new EIMAC 3CX1200A7 tube
from Varian EIMAC, or any Elec­
t ron Device Group worldwide
sales orqanlzation.

Varian EIMAC
1678 S. Pioneer Road
Salt Lake Ci ty, Utah 84104
Telephone: 801 •972-5000

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042·23 25 75

varian
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HAT? News from the Publisher

02#0.,
5

First 01 all , thanks to my Florida lrlends Orson and Doris Hubbard. When I was down there at 'rrocrcet-Nembcree time, without micro WP
access when I needed It, they lent me your basic Smlth·Corona Just so I'd have a chance 10 start cranking this 01,11 before I came north. Also,
hello to relati vely-new Sunsh ine-Slate residents carl and Yvonne JUlson. Their heart s and snow tires sun bel ong to a Uti le town In Vermont call ed
Whit ingham, regardless 01 what they say otherwise.

second, thank you, Spenser. for coming forth again to share whal yoo know about Ishmod and especially for breaking loose a look al your
album.

Third, Miami's TropIca l Hambotee at the end 01January, one al the lour Of l ive best geHogelhers in the country every year, should be renamed
every year. I propose this righl now. 73's Pefry Donham KW1Q and Jim Gray W1XU, who were actually there at the Flagler Dog Track site and
reported, concur. 1965's edit iOn should have been ca lled the " Evelyn Gauzens Tropical Hembcree.' You shouldn't have to be dead to have a
hamfest-ot whatever site-dedicated to you . It would be • nice surprise wh ile you're busting you r tail helping to put it together. People like
Evelyn and Jack Mitchell from Dayton-to name two-deserVe a ntne pre-mortem recogn lUon.

Fourth, I was stunned by a comment made to me in Miami: "Good luck, It mu st be hard for an outsider from ON Communications to be in
charge of 73." Wrong, wrong, wrong, Chet. My lault, though, lor not explaining before just who I am. Here goes: I was born in Albany, New York.
I graduated from Columbia High School, East Greenbush, New York, I graduated from Dartmouth College, Hanover, New Hampshire, with sepa­
rate majors in Engli sh and Geography. I've lived lor at least two months in Compton CA, Salo SF, Mad ison WI, York Beach ME, Penn Yan NY,
Toulouse FR, and (on) Chappaquiddlck Island MA. I saw an ad In the Boston Globe in 1974: " Wanted: MarkeUng Assistant. Good opportunny to
learn publishing business." I responded, happened to have an appointment et the right time on a right day, and was hired by Virginia Londner
Green on the spot. I started work on November l B, 1974. Since then, I've been Assistant Editor, Managing Editor, and Executive Editor 01 73, as
well as Ed itor ial Operations Manager for all of the magazines published by CW Communications/Peterborough, If you have a "Hothne'' Irom the
mld·70s or an early Issue of Byte, you'll find my name on those mastheads, too. OutSider, no. Newcomer, no way. 73 all the way, yes,

Filth; About our ad rates. You, our readers, probably don't know what our advert isers certa inly do, which Is that we raised them beginning in
January 01 th is year. Next to QST, we have the highest, The reason for the increase was that I knew our paper costs would increase dramaticall y
in '85. I wasn'l about to kid anyone. I was honest about it, just as some advertisers were frank In suggesting exactly where 73 should be deposi ted
and precisely what should be done with if once there. As we get into this spring and summer advert ising-wise, I'm happy to report that more and
more people are beginning to reauze that they're deal ing with an up-front magazln.e here whose goal is to promole amateur rad io and whose
readership Is ch aractertzed (properly) as remaining steady through thick and thin and always being buyer,types. So ... when you do call a number
to Inquire or make a purchase, please remember to mention 73. That goes for when you walk into a store, too. You should also know right now
that we don't make crazy advert ising deals. When you see an advertiser In 73, you know that he's paying top dollar to present his product prices
10 you .

Sixth, see you at Dayton. If you can make it there, please be sure to stop by our booth SO that we can get acquainted. II you can't, we'lIliII you
in via ou r annual photo report anyway. Look for it In July, It not sooner.

seventh, our maills up 14% over last year at th is Ume. Thank you very much. You people are go ing berserk. and I want you to know that I
personally love It. We're getting comments and commendations with regards to our 25th Anniversary efforts, as well as recommendations. We're
getting constructive and destructive critic ism from the USA and offshore; we're gelling newspaper and magazine clippings about everylhing
amateu r radio Is all about; we're gelling you name It. No LBs so far. Believe me, everything Is read and we do appreciate your Input. I can't do
this every mon th, but right now I'm pulling five lellers out c ttne pile (mountain) at random to let people know that there Is Indeed Ule after letter­
writ ing and that there Is a far-out chance that someday the time they spend to send their thoughts might be recognized. THANK YOU VERY
MUCH goes to Ray Balk NH6K (HI), Capt. Robert Conaughty K40Q (FL), Blaine Hamrick WB5LSJ (lX), Ben Irvine N3CNH (PA), and Gerald Wille
K6KMF (CA),

Eighth, I knew I was going to get In trouble last month by mention ing a few of the people who help provide you With 73,' was right. Ir s the kind
of di fficulty that's nice, though, so here's anothel' round:
• Nancy Cook got promoted out of our corporate financial arm 10 become 73's new Publisher'S Assistant. If you can't reach me for some reason,
please talk with Nancy. Nancy Cook Is replacing Nal'lCY Noyd , my Iono-time friend who retired In December afler having spent live years working
for 73 and me. I needed someone really smart and really nice and really versatile, so I made the corporate raid to get her. I'm not sorry; she's a
super person and superb asset for 73.
• And then there is Lindy Palmisano, Queen 01 Typesellers. Nice People-that's all there Is to it.
• Welcome to Hope Currier, too, newest member of the 73 teem (and another raid made), As Marketing Manager, Hope's biggest job at the
beginning witt be doing research (I.e., surveys) to make sure that we're bringing out readers and advert isers the kind of magazine that benef its
them best. Her second most important task wilt be trying to figure out how to fit In with people who think that horses and dogs are human, that
really good clam chowder Is nectar, and that the pun thrives.

13101 RMlIo Amah!'U" Is,~ of tile ON COmmunlcaOonallroc. group, tile WOIId', ....gesl publishet of compu'eHelaled in/or,
matlon. The group publ~ 52 eom(lI,Iter publW;a11on8 In 2. major countrifll. Nine millIOn people 'ead one or more of llle group',
publW;atlOnl each month . MemblN' of!hfl group irocludfl: Argentl 's ComputervrorldlArgentifY; ASi, 'S The A,~n Compu~;

Aual raJ..·• CompulMWOrld Aulf,.'JlI, Au' ltalilln Wien) Comwt Of1d. Au' t,.llan PC WOf1d and Dt~tone,; Brazil". 0.1',""'"
and llicfo-Mundo; QlI...·, China Compur-fd; Oenmatlo:', Compur-orldtOe" m,,* ' nd Mien) Vflf1llM : Fin l..,.;J"S M,.ro: France'. L' Mondfl ;nform. ' lqu.. Golden (Applel

' nd OPC (IBM); Germany'. Compu~. M/cIocompufflfWflll, PC Welt Sol"",,. M,""!, CW f a ll/orllSamin, r. Compurer BusiNSi ' nd Com~ M. " u i".: 1ta.Iy'S
Computerworld /I'll'; J8Cl&Il'1 ComW IMWOrld J.~n.nd ~ Com Wor1d; Me.Ico·. Compu~e.1CO and ComwMundo: Netherland'. C W Benelux and M;crr>llnlo;
Norwly·. Comw~ Norge and MI.roo.II; S.ursl ArOlbia ' . Saudi ComW tllWOlkl; Spain '. Compuffln¥Orldl f$plfY and lIicroSist.mll; S"fffIdfIn'. Comput,rS_ ,
Mikroo.tom, Min Hama.tor and Swn... PC WOfld; tile UK'. Com pu flf M''''fJ9m."t, QJmpuflf N. ...."., Comput~ 8u" ".n f urope; theUS'sCompu~. HOT CoCo.
i"C/dIr. Inf".." rl(J, M. r;WoT/a. Micro M, f1<. rworld. PC WoT/a. RUN. 13 and tJ(J Wlr;m.
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ICOM

See the IC-471H and other
ICOM equipment atyoor local
authJrlzed 'COM dealer.

tures as the IC-471H. pius an
optional IC~PS25 internal
power suppty for portable
operation.

To complete your VHF/UHF
base station. tne IC-47I's
2-meter companions. the 100
watt IC-27IH and the 25 wan
IC-271A are also available.

-
Optional Features. AG-35

swrtcnabte mast-mounted
GaAsFET preamp. UT-15S
CTCSS encoder/
decoder
(encoder is
standard).
IC-EX310
voice "G-35 Mast MountC!d
synt:hesizer.GMsFET P~ampllflH

IC-SMB
two-cable desk mic MId
IC-SM6 desk mic PLUS a va­
riety of power supplies...rre
IC-Ps35 Internal power supply.
the IC-PS30 system power
supply or the IC-PSIS external
power supply.

The IC-471A. The 25 wan
IC-47IA is also available and
has the same outstanding tea-

Compare these exceptional
Standard Features:
• 430 - 450MHz
• Variable tuning steps. FM

5KHz and 1 KHz; SSB 10Hz.
50Hz and 1KHz

• 32 fulf-funct:ion Memories
with lithium battery backup

• 75 Watts. fully adjustable
on all mode's

• 32 built-in Suooudible Tones
• High visibility display
• Scanning systems...

Memories. Modes or Pro­
grammable Band

• RIT/XIT with separate
readout

• S-Meter and Center Meter
• IC-HMI2 Mjeroprone with

Up/Down Scan
• Jl',4"W x 4:,.a"H x 12'W'D

For Maximum UHF
Base Station Performance

Whether your Interest is
simplex, repeater operation,
or satellite work, the rC47tH
430-450MHz base statton
transceiver will give you
maximum UHF operation.

75 Watts . The rc -4 71H pro­
vides 10 to 75 watts of adjust­
;able power in all modes. This

abies adjust ing the drive
!e:-'<' to a linear C1l'llJrifier for

igher power uses such as
lliionbounce. For a portable

HF station. the optional
C-PS35 in ternal pow er supply
is availab le.

C....71H WIth
lC-PS35 Int~rNlI

Power Supply
Instal/ed



John Wood WMBPI
1101 Little Elton Lane
West Memphis tltR 72301

•

Dateline: Dayton
It's almost here! Take an inside peek at the what, when,
and where of ham radio 's biggest bash of the year with

73 's annual Dayton Hamvention sneak preview.

For the auto-rac ing buff,
In d ia n a po lis is t h e

springtime place to be. For
the ho rse-racing fa n, tours­
ville is the mecca. Amateurs
from arou nd the world a re
no different as they set their
sights every April on the
midwest target of Dayton,
Ohio, and the granddaddy
hamfest of them all, the an­
nual Dayton Hamvenbon.

Over 20,000 ham-radio
enthusiasts invaded Dayton
in 1984. That many and
more are expected to be
there April 26, 27, and 28,
1985. But why do so many
amateurs tum out for this
one event? And if someone
w an te d to atten d , how
would he prepare for this
trip to ham-radio nirvana? In
the next few paragrap hs, I
will answer these and other
questions for you about the

hamfest that some hams
call "the center of the arna­
teu r-radio unive rse ."

For any business ventu re
to thrive, the first thing it has
to have is a great location.
That's Dayton's first big ad­
vantage. Maybe Dayton is
not centrally located geo­
graphically, but as far as the
population ce nte rs are con­
cerned, Dayton is conve­
n ie ntl y located. If your
home QTH is anywhere in
the eastern ha lf of the great
USA, you' re probably just a
day's drive from Dayton.

A second req uired ingre­
d ient for success is good or­
ganization, and that's tru ly
an a rea w here the Hamve n­
tion shines. Operated as a
wing of the Dayton Amateur
Radio Association {DARAJ,
all responsibilities fo r the
event are parcelled out to

committees that meet the
year round. They evaluate
the previous year's event in
May, study possible changes
during the summer months,
and by fall e veryone knows
exactly who is doing what in
preparation for the ne xt
Hamvention.

Every job is covered .
From the job of flea-market
c ha irma n, managing ove r
1,500 spaces ava ilable out­
side, to that of c hairman of
inside acti vitie s, pl ac ing
over 200 anticipated new­
equ ipment dealers in the
right location, a ll of the re­
sponsibilities are assigned.
That may see m like an ex­
tensive amount of advanced
planning, but for a show this
big to be produced by vol­
unteers to satisfy the wishes

-C'-,-.._ •.

of over 20,000 hams, it's nec­
essary.

Okay, you' re impressed
by the mechanics, you say,
but what can you expect to
see a nd do at the Hamven­
tion? I guarantee you that
there is more to see and do
at the Ham ve ntion than
you'll have time for.

For th is and other obvious
reasons, it' s a good idea to
plan how you want to spend
your time at the 1985 Ham­
vention. and the trick is to
do your pla nn ing as soon as
you enter the ma in doors of
Hara Arena where you' ll re­
ceive your Ham ven tion pro­
gram. Take a moment to sit
down with the book, see
what's on the 1985 schedule .
and note the fo rums and
meetings you want to at-

Heading to Dayton? Lots of amateurs are already planning
their annual trek to the Ohio city that is fast becoming "the
center of the amateur-radio universe."
12 73 for Radio Amateurs . April, 1985

Hara Arena is the focal point of the Da yton Hamvent ion, pro­
viding room for over 200 indoor displays, daily forums, and
the Hamvention 's 1,500-space flea market.



High Performance
RF Stages

Totally
Microprocessor
Controlled

Upgrade your Repeater
y m an 2 t

STANDARD FEATURES

The SCR2000X Microprocessor controlled repeater Is the newest addition to the Spectrum
Hi Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum's highly refined RF technology to yield "The Ultimate Repeater"! Operating
convenience and f lexibility are emphas ized without sac rif ic ing tradit ional Spectrum reliabil ity
and ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for
details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters
Also Available.)

_ Timeout Waming
_ Automatic ON 10 & 10 Command
_ Remote Programmin of 3 Timers or 2 d ifferent urn.

log.<;ycles or No Tim b ut
Mic roprocesso r MemCll')': 'Battery Backup'
Autopatch AGC for c onstant levels
Lccet Status ' !Cat ion via 12 Function panelLED
Display
Front Panel Touchtone Pad fOf Local Contro l
NEW- Improved: Rcvr., UHF Xmtr., Power Supply !
Full Panel Metering: Rcvr. & Xmtr. functions plus
Voltages & Currents

_ 30-75 Walt VHF & UHF Models
• 1()().150 Watt Final Amps Available

• ( SC200X Controller & Interface Boards also available )

• AutopatchiReverse Patch, WIO & 1 Inh ibit
• Dial Pulse Converter
• Autodialer
_ Phone line & "Over the A ir" Command Modes. Vir-

tu ally all functions may be turned On/Off Remotely. •
• Touch Tone Cont rol of 'Timeout', 'Hang Time', p atch:", -

Timeout , TX Inh ibit/Reset, Pat ch & Revers€"Pat c r •
hibiURese OnlOff wlopl ional Pl.: bo8ld>, at

• Up to 6 Al»( lIa unct M ore wi . l'TC3OO. •
• Full 16 Oi WI rys taT"'COnt rolled _

Decoder IC •
• Touch Tone Mute
• Unique Court esy tone
• " Kerchunk Killer"

SCA 100M

~ 100 w UHF, 150w VHF Mobile Amp.
~ • Unusually massive " deep f in" heat sink for cool operatlon & long life.

Allows much higher duty cycle operatlon than competitive units!
• Extremely heavy duty construction and top quality throughout
• Automatic RF sensing • Automatic High VSWR & ever-

temp "Bypass" Mode
• Reverse Voltage Protected • For FM or CW
• FCC Type Accepted for Commercial services

VHF 1SOW out I UHF tOOW out
SCA100MV 30W In SCAtOOM 40W In

SCA100MY·l0 6-10W In SCA100M-l0 tOW In

Call or Write for Details

/$CI!':!E.!~~!!'s.. E'!~~E.~t!!.,!!!;.!~~~~
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As soon as the doors opened on Hamvention 1984, the Hara
Arena was filled wrth busy shoppers looking for that certain
piece of dream equipment.

Inside exhibits were popular with the 1984 crowd. This was
just one of three large arena areas set aside for the over 200
dealers.

• secure room reservations for the nights of April 26 and 27,
and If you plan to arrive on Thursday, Include the night 01 April
25 In your reservations.

• Get the group together SO you'll know who plans to go,
then you can figure 00 how many cars you'll need to make the
trip.

• save money by ordering your registratioo tickets in ad­
vance, and at the same t ime order your f1ea-market permits, if
needed.

• Talk to the boss and arrange for t ime off 00 the eoprocrt­
ate dates-April 26 plus any days needed for travel.

• save your money to pay for the trip and whatever equip­
ment you've been wanting. Convert most of that money Into
traveler's checks which are readily accepted by dealers at the
Hamventlon. Don't expect a dealer to take your personal
check.

• If you plan to sell Items In the flea market, look around the
ham shack for equrpment you can bear to part with and put a
fair price on It. Then be ready to watch It go when you put It on
di splay at the Hamventlon f lea mark et.

• Make and carry a li st of things you want to buy while at the
Hamvent lon. You' ll be looking at so much equipment , you
cou ld forget what you came to Dayton to get!

HINTS

item into large total profits.
I can 't gua ra nte e that

you'll find the lowest poss i­
ble price on that receiver
you 've been dream ing
about, but I can say that
whenever I want to buy
someth ing. I shop Dayton
first Yes, I'll pay $22.00 a
box for ten floppy disks at
my local computer store,
but I will also stock up by
buying a few boxes at the
Dayton flea market where
they're go ing for $1 6.00 a

So there's really no telling
what you'll see at the 1985
event I expect the latest in
amateur-radio gear to be on
display-from antennas and
towers to transm itters and
computers-but you might
also find a version of an old
radio that only your grand­
father cou ld remember. It's
the diversity that is one of
the appeals of Dayton, so
keep your eyes open as you
wander th e aisles, Much of
what yo u' ll see ca n be see n
only at Dayton,

Preparations

Now that I have you ea­
ger to attend the 1985 Ham­
vention, you're probably
wondering what prepara­
tions you shou ld make prior
to departure for the ama­
teur-radio heaven known a s
Dayton. Here's the answer,
and be sure you pay atten­
tion because it gets kind of
com plicated.

With part of the show in­
side a nd a big part outside at
the 1,SOO-space flea market,
you need to be re ady for any
type of weather Mother Na­
ture happens to have o n
hand for th at last weekend
in April. And as any Dayton
re sident can tell you, the
weather can change from
year to year and from day to
day, from sunshine and 70°
F to rain and 40° F with a

box; that's just knowing a
bargain when you see it and
taking advantage of it

Amateur equipment is
not all you'll see at Dayton .
Du ring the 1984 Hamven­
tion. I saw a variety of drs­
plays, from portable Halon
fire extinguishers to rec ruit­
ers tell ing amateurs about a
ca reer in the Central Intelli­
gence Agency. (But don't
ask anyone where the CIA
booth is lo cated; it's a
sec ret.)

tend. That is no easy task
considering that a lmost
every topic related to ham
rad io is touched upon duro
ing the weekend, so feel free
to be very selective. Inbe­
tween planned discussions,
you can make your sweeps
through the flea market and
indoor displays and, hope­
fully. see most of what the
Hamvention has to offer.

Just what will you see? In
years past, I have found that
dealers like to have their
newest products debut at
the Dayton Hamven tion to
take advantage of the large
crowd of prospective cus­
tomers . After all, it's a basic
advertis ing axiom that the
more people who see your
products, the more sales
you'll make and the more
word-of-mouth advertising
you'll generate. When the
prototype synthesized HT
came on the scene, it made
its first public appearance at
Dayto n- so watch for the
new and the unusual.

Besides the newe st equip­
ment, you'll also be seeing
some of the lowe st prices
ever offered o n a mateu r-ra­
dio gea r. You might ca ll it
the " Dayton Discount." but
I've found price s there to be
cons istent ly lo wer- aga in
because of the la rge number
of buyers, for that can turn
small p rofit ma rgins per
14 73 for Radio Amateurs · Aprll, 1985



$89.95

• Frequency accuracy, ± .1 Hz max imum -4Q· C to + 85·C
• Frequencies to 250 Hz available on spec ial order.
• Continuous tone

BURST TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TONES:
697 1209
770 1336
852 14n
941 1633

TEST·TONES:
600

1000
1600
2175
2805

TE·12PA

67.0XZ 85.4 YA 103.5 1A 127.3 3A 156.75A 192.87A
71.9XA 88.5YB 107.21B 131.8 38 162.258 203.5 "'1
74.4WA 9 1.5U 110.92Z 136.5 4Z 167.96Z
nOX8 94 .8ZA "4.82A 141.34A 173.86A
79.7 SP 97 .4 ZB 118.82B 146.2 4B 179.96B
82.5YZ 1OO.0 1Z 123.03Z 151.452 1B6.27Z

TE·12PB

• Frequency accuracy, ± 1Hz max imum - 40· C to + 85·C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

,dfCOMMUNICATIONS SPECIAliSTS
426 West Taft Avenue, Orange, California 92667
(800) 854-o547ICaliforn ia: (714) 998-3021

Stuck with a problem?
OurTE·12P Encoder might be just the solution to pull

you out of a sticky situation. Need a different CleSS
tone for each channel in a mult i-channel Public Safety
System? How about customer access to multiple re­
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver­
satlle test equipment. Any of the cress tones may be
accessed with the TE·12PA. any of the audible frequen­
cies with the TE-12PB. Just set a dip switch, no test
equ ipment Is requ ired. As usual, we 're a stickler for
lday delivery w ith a fu ll 1year warranty.

• Output level flat to within 1.5db over en ti re range selected.
• Immune to RF.
• Powered by6-3Ovdc, unregulated at 8 mao
• low Impedance, low distortion, adjustab le si newave o utput,

5v peak-to-peak.
• Instant start-up.
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1985 HAMVENTION OFFICERS

General Chai rman-Jack Mitchell AA80
Assistant Genefal Chairman-Jim Simpson WBBOZZ
Flea-market Chairman-Jonn Grody WB8TEK
Advance Registration-Paula DiGennaro KASHQJ
Registration Chairman-Cathy Grody
FCC Testing-Judy Frye KGBP

GENERAL INFORMATION

• Hamvent ion information-(513}-433-n20
• Flea-Market Hotl ine- (513..223-0923
• Flea-market setup day-Thursday, April 25. Registration
t ickets and uee-merket permits must be shown together for
admission to the flea market.
• Deadline for ordering tickets and Ilea-market permits­
April 12.
• Prices-registration t ickets: in advance $8.00, at door
$10.00; flea-market spaces $17.00; alternative act ivit ies $6.00;
banquet tickets: in advance $14.00, at door $1 6.00.
• Talk-In Frequencies: 146.94, DARA repeater. Other avail ­
able repeaters: 146.31 , 224.38, and 224.94.

possibility of ice, snow, and
even wind warnings on area
lakes. So be a good scout
and be prepared for d ressing
with the changeable weath­
e r in mind.

Start with a short-sleeved
shirt and a jacket, and if it
gets warm, you can trim
down to a T-sh irt. But keep
the heavy coat and long un­
derwear nearby in case the
mercury goes the other way,
and a lways be ready for ra in
by hav ing an umbrella or
raincoat handy. In just the
last three years, we've had
clear and warm, cold and
wet, and, in 1984, simply
gorgeous weather. In 1985,
t he u m brell a sa lesma n
could become the most
popula r guy in the flea mar­
ket-or he could go broke.

Flea Market

Speaking of the flea mar­
ket, the group I go with
every year from West Merrr­
phis always rents a space or
two to sell some ext ra gear
and to serve as a gathering
point fo r the entourage.
Why, even some of the
hams attending from nearby
Memphis know that they're
welcome to visit and rest a
spell at the West Memphis
exhibit. Now that you' re
plann ing yo u r tr ip , yo u
might include the cost of a
flea-marke t space in you r
Dayton budget.

The spaces a re $17.00 th is

yea r, up fro m $15.00 last
yea r, but that pays for use of
the space for the entire
Hamvention weekend . Even
with the slight price in­
c rease , t he flea-mar ket
space is still a great idea for
you r group-and also a
good way to payor help pay
for the trip since you can sell
some of your used equip-­
ment.

Keep in mind tha t f1ea­
market permits a re avai l­
able only in advance (four is
the limit) and that a ll spaces
are num bered. This cha nge
took effect last yea r and was
we lcomed by a ll involved
since it a llowed the flea­
marke t vendors to set up for

the show in advance, elimi­
nating the horrible practice
of having flea-market ven­
dors wa iting in line over­
night fo r a space-and in
some cases waiting two or
three days. The ease of set­
ting up last year made for a
better Hamvention all around
since vendors weren't tired
from waiting in line all night
and were in more of a mood
to bargain . That made for a
money-saving situation fo r
the customers. The change
was suc h a success last year
that it has been incorporat­
ed permanently into the
Hamvention plans.

Just remember that if you
plan to sell in the flea mar­
ket, you must order your

spaces in advance. and if
you order your registration
tickets at the same time (at
the price of $8.001 you can
save money over the at-the­
door price of $10_00. So save
you rse lf some time and
money and orde r in ad­
vance.

If you have any othe r
questions about the flea
marke t, call the Hamven­
tion Flea-Marke t Hotline at
{513}223-Q923. You might
even get to talk to the flea­
ma rke t c ha irma n , Jo h n
Crodv WBSTEK, Of his love­
ly wife, Cathy, who is the
Hamvention's registra tion
chairman.

In a recen t interview,
Grady asked me to remind
Hamvention attendees of
fl ea-market rul es: No bikes,
roller skates, or motorized
skateboards will be allowed
in the flea marke t, and, if a
vendor plans to use a gas
hea ter or stove whi le in the
flea market, remember that
those devices are potential­
ly da nge rous-especially
when used in a crowded area
- and for their safety and
the safety of others. it is a
good idea to bring along
a dependa ble fire extin­
gu is he r.

Travel Plans

Crady also pointed out
that the main sec tion of In­
te rstate 75 through down­
tow n Da y t o n is goi n g
through a two-year recon-

F1e~mark.et vendors and customers fill the aisles in this par­
tial view of the 1984 Ham vention flea market.

Fle~mark.et displays vary with the vendors, but with over
20,000 people attending, the prospective buyer is always at
hand during the three--day sale.
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Ir 's a common sight to see four potential buyers looking over
one piece of equipment for sale during the Hamvention.

-

In the area of securing ap­
propriate accommodations,
I can take pleasure in telling
you that this sometimes
complicated task can be
handled easily through the
Hamvention's Housing Bu­
reau. If you have a copy of
the program from 1984,

say you have a pretty good
idea of what Dayton is al I
about and how to plan for
an enjoyable trip to the 34th
annual Hamvention. But
reading a description can
hardly be compared to ac­
tually being there and expe­
riencing the event for your­
self. It's truly a once-in-a­
lifetime experience that I
have been lucky enough to
enjoy for many years and, I
hope, will be lucky enough
to continue to enjoy for
many years to come. I have
no doubt that you 'll feel the
same way once you at­
tend -and then you 'll know
why folks who make the
Hamvention once go back
again and again.

So get the gang together,
hop in the car, and head for
Dayton, Ohio, April 26, 27,
and 28, 1985, to see what's
new in ham radio. And if you
happen to have the low­
band rig in the car, give us a
shout on 7.1 71 MHz. We'll
talk about the Hamvention.
See you there!.

you'll find an appl ication for
1985 hotel reservations on
page 59. If you don't have a
copy, write to Dayton Ham­
vention Housing, 1980 Ket­
tering Tower, Dayton OH
45423-1980. Be sure to get
your requests in early.

If you've read this far, I'd

."\
•-

struction project, and folks
who normally use that
north-south artery might
want to have an alternate
route in mind.

If you are driving around
500 or 600 miles to Dayton
with a group of fellow hams
and you plan to share the
room expenses, you can
count on the trip, meals in­
cluded, costing you about
$100. That approximate fig­
ure can va ry depending on
the number in your group,
your mode of transporta­
tion, and se lection of restau­
rants versus fast-food estab­
Iishments, but I have found
the $100 price tag to be a
consistent sta rt ing point
when it comes to computing
expenses. Purchas ing a tick­
et to the annua l Hamven­
tt on banqu et will al so
change the expense total,
but I can tell you from expe­
rience that it is money well
spent. Coing to the banquet
was one of the highlights of
my 1984 trip to Dayton, so
make it if you can.

AMATEUR TELEVISION

2522 Paxson Lane
Arcadia CA 91006

~
KPA51 WATT70CM ATVTRANSMITTER BOARD
• APPLICATIONS, Cordless portable TV camera for races & olhe' p"blk; service

evenIS, ,emote VCR, elc, RemOle conlrol of RIC airplanes or robOIS. Show home
_ideo tapes, compute' p rOllrams. repeaf SSTV fo loca l ATVers. ox depends on
anfennas and ten ain fyp, t 1040 miles.

• fULL COLOR VIDEO & SaUNa on o ne sma I13.25x4' · board

• RUNS ON EXTERNAL 13 .8 VDC at 300 ma su Poly o r baUery

• TUNEO WITH ONE CRYSTAL on 426,25, 4340, or 439 2 5 mH z,

• 2 AUDIO INPUTS tor a low- Z dynamk; and line level " " dlo inpuf found in most
po rtable colo, cameras, VCRs, or home c ompul ers

• APPLICATION NOTES & schematk: suppl ied for typ ical e.tema l connec flOns,
pac~"ging, and syslem operation

• PRICE ONLY $ 15 9 de li"e,ed v ia UPS surtace In the USA. TechniCIan class
amate", l icense Or hIgher r.,qu ired for purChase and operaf ion

(818) 447·4565 m-f8am·6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6YSS

CALL OR WRITE FOR OUR COMPLETE CATALOG a more inlo o n atv
dow nconverters, an tennas, cameras, e tc.. o r w ho is on in your area

TERMS: Visa, Masfercard, or cash only UPS COD by te lephone or ma il, Telephone
orde's & PO.tal MO usually shIpped WIthin 2 days, al l other chec~.musfclea, before
shipment Transmilling equlpm enl sold only 10 lICensed amateurs verif ied ,n 1984
Callboo k. Cal il. ;nc l" de sales ta.

WHAT IS REQUIRED fOR A COMPLETE OPERATING SYSTEM? A TV sel with a
TVC·2 orTVC·4 420-4 50 mHz 10channe l3 dow-ncon"erle r.70cmanfenna.and COa'
cable to rece ive. Pac~age up the KPA5. add 12 to t 4 _dc, anlenna and any TV
ca mera, VCR. or compu te r WIth a composite vide<> oulput. Simple. eh?

Distributor Inquiries Invited

l ow p ro file Unte n na eliminates vehicle clearance
problems! Says go od bye to inter -mod : exclusive
na rrow ban d widt h tunes out adjace nt channel
interference . Gives a perfect match anyw he re o n
the b and. Eliminates mobile flutter by its rigid
co nst ruct io n. Offers a wide cho ice of model s:
standa rd and cus to mized. Untenna is unequalled
for mo bi le, portable , or fixed radio s.

Com-Rad Industries
25 Imson St. . Buffalo , N.Y. 14210

(716) 823-0331

yet it giues you better radio
communication and perfect tuning!

is up to 95% shorter than
wh~anren~ ~~~~
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• April 26. 27. 28.1985

Hara Arena and Exhibition Center
Dayton. Ohio

ft ..- -~~-::-"'-.......".".~
.,.. _ c. _ _

--""':!"-....o:.

/

ADMISSION
$8 in advance, S1a at door.

(Valid for all 3 days)

BANQUET
$1 4 in advance. S16 at door.

FLEA MARKET SPACE
$17 in advance.

(Valid for all 3 days)

Checks for advance registration to

Dayton HAMVENTION
Box 2205, Dayton. Ohio 45401

Registrat ion processing
starts Ja n. 1,1 985.

* YLForum
* Personal Computer Forum
* Int' I. VHF/UHF Conference
* CW Proficiency Awards
* Amateur ofYear Award
* Special Achievement Awards

* Giant 3-Day Flea Market
Starting Noon friday
All Day Saturday and Sunday

* FCC Examinations
* New Products and Exhibits
* Grand Banquet
* Alternative Activities

* Technical Forums * Electrical Safety Forum
* ARRL and FCC Forums * Special Group Meetings

Meet your amateur radio friends from allover the world at t he inter- //----------....
nat ional ly famous Dayton HAMVENTION.

seating will be limited for the Grand Banquet and Entertainment on
saturday evening so please make reservations early. Noted humorist
Jean P. Sheperd. K20RS. will return for his third appearance as
Banquet Speaker. His presentation promises to be outstanding in an
all new banquet program format.

If you have regist ered within the last 3 years you will receive a bro­
chure in January. If not. write Box 44. Dayton. OH 45401.

Nominat ions are requested for Radio Amateur of the Year, Special ,'- /
Ach ievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman. Box 44. Dayton. Ohio 4540 1 and must be returned by April 1. 1985.

For special motel rates and reservat ions write to Hamvention Housing. 1980 Kettering Tower. Dayton.
OH45423-1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

/

FCC EXAMS
All elements to be administered. Advanced regist ra­
t ion only. DEADLINE TO REGISTER: March 27. 1985.

• $4.00 check or money order made payable to
ARRUVEC

• Completed 610 fonm with copy of license
• Indicate preferred sitting time: sat. 9 arn..

sat . 1 p.rn.. Sun. 9 a.rn,
Mail registration to: FCC Exams. 203 Bellewood St.

Dayton. OH 45406

All other inquiries write Box 44. Dayton. OH
45401 or phone (513) 433-7720.

Flea Market spaces will be sold in advance
ONLY. NO spaces sold at gate. Entrance for
set-up available starting Thursday. Special
Flea Market telephone (513) 223-0923.

Bring your family and enjoy a great
weekend in Dayton.

Sponsored by
The DaytonAmateur Radio Association. Inc.

Piedmont Airlines Hamventlon Special Fares - Call 1-800·334-8644 for details and reservattons.
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John C. Reed W6/0J
770 La Buena Tierra
Santa Barbara CA 93111

Hear, Hear!
Stop settling for second-rate signals from OSCAR. You've really

no excuse. W6JOj's low-noise preamp is easy to build and
includes all the circuits necessary for alignment. So do it!

Preamp Circuit

Choosing the preamp ac­
tive device becomes easy
when you re str ict yo u r
choice of parts to those
which a re readil y ava ila ble.
The only one that is compet­
itive from the low-no ise con­
siderat ion is the MRF901.
Actua lly, it is not a bad com­
promise, as the typica l noise
figure is less than 1.6 at 2m.
It has two disadvantages as
com pared to a good FET:
O ne is that bipola r a mpli­
f iers are more subject to
overload, and the second is
that it is diffic u lt to stabilize

te r is such that it can be used
with any type receiver, in­
clud ing the SSB/CW receiver.
Both assemblies are simple
do-it-yoursel f pro jects. All
parts can be bought from Ra­
dio Shac k.

Etched PC-board circuitry
is avoided in the fabrication
by using small PC pads glued
to the primary PC mounting
board with o rd inary house­
hold cement Components
are soldered d irectly to the
pad foil for interconnection
and support. If a mistake is
made, simply lift the pad with
a knife and make the neces­
sary change. The method is
simple and effective; I found
no disadvan tages in its use for
this particular application.

OC&=""'"L - . our pur

0 .00'

low-O input-matching circuit
and a fairly sharp tuned-out­
put circuit for discriminating
against the mixer image.

This art icle describes a
low-noise preamp that solved
my problems. It has a gain of
ove r 20 dB. In addition, the
description includes a very
handy noise source for tun ing
up and optimizing rece iver
performance . It generate s
power-line-type noise that
can be varied in amplitude
and keyed. The noise charac-

...

nals in the OSCAR 10 band­
pass. The inte rference varied
greatly from time to time, and
during some periods it made
the receiver inoperative. The
greatest offender was the TV
station at the rece ive r image
frequency (1 cou ld detect the
signal with no antenna or pre­
amplifier- simply stray pick­
up into the double-balanced
mixer). There a lso we re many
cross-modulation-type signa ls
that I couldn't identify. The
o ld preamp used a typical

ca
2N38'9

, 0

L8 #C4" '" C~ # L1
co

" cr '" "¥-- ..R' '}Q,

) . 3~

0 .001 '" 0.001 -"T" " "
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Fig. 1. Schematic diagram of the preamplifier. Numbered components are identified below.
Fixed-value resistors are carbon composition, 1/4 W. Fixed-value capacitors are disc ceramic,
50 WV. Numbers in parentheses identi fy Radio Shack numbers.
C1 through C6-5-60-pF miniature trimmer (272-1340)
Ql -MRF901 (276-2044)
Q2 -2N3819 (276-2035)
L2, L4, L5, L7-5 turns no. 14 solid wire, 318 inch ae, 7/16 inch long(formed on 114-inch-dia.

rod)
LJ, L6 -3 turns no. 14 solid wire, 5116 inch dia., 114 inch fang (formed o n 3/16-inch-dia. rod)
L1 - 2 turns no. 24 plastic-insulated stranded hookup wire formed tightly over the end of L2
L8 -1 turn no. 24 plastic-insulated stranded hookup wire formed tightly over the end of L7
RFC- approximately 30 turns no. 30 wire on 112·W, 1k resistor (two la yers)
20 73 for Radio Ama teurs . April , 1985

O pe ra t ing OSCAR 10
made me appreciate

the difficu lties one can have
in rece iving threshold signals
in the two-meter band. From
my location, and I th ink it is
fairly typical, I can see e le­
vated locatio ns having TV,
FM, and aircraft-eontrol trans­
mitters that all saturate my
location with h igh-ene rgy
VHF radiat ion. This is in addi­
tion to cable-TV leakage.

Using my original preamp,
I received many strange sig-
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The layout is not critical .
First. mount the MRF901 ;
once that is complete, sim­
ply glue the mounting pads
one at a time while mount­
ing the parts (no need to
wait fo r glue drying). Ll-L4
and L5-L7 are mou nted at
right angles with maximum
separation to minimize mu­
tua l coupling. The power­
supply feedthrough ho les in
t he mounting board re­
qui re reaming of the copper
before gluing B4 and sa
(hand ream with a 1/4-inch
drill). Means of mounting
the board without shorting
the foil to power-supply
ground is required . Two
holes having fiber shoulder
washers are used for that
purpose.

Noise-Source Circuit
and Fabrication

The no ise source makes
use of the noise generated
from a gaseous discha rge, in
this case Ne-1H neon bulbs.
At the receive r output it
sounds identical to power­
line noise. Refe rring to the
circu it diagram, Fig. 3, two
Ne-2H neon bulbs are pow­
e red directly by 117 V ac
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Preamp Fabrication

The layout indicating n0m­

inal dimensions is shown in
Fig. 2. The pa rts a re mount­
ed on the PC board using the
glue-down pad technique
mentioned earl ier. Excep­
tions to this are the MRF901
emitter and collector con­
nections. The two emitter
leads a re ra ised the he igh t of
the PC mounting pad thick­
ness us ing copper pads
made from no. 14 solid wire .
(This wi re is a common
house-wiring size and can be
purchased at most hardware
stores.I

The collector lead is
carefully bent upward, the
2N3819 source and 6.8k
resistor connections sol­
dered to it without an
intermediate connecting
method. This avoids possi­
b le stray capacitance, a
parasitic-osci lla tion preven­
tive measure . In bending
the MRF901 lead. do not ap­
ply any stress on the lead­
plastic inte rface (clamp the
lead with long-nose plie rs at
that interface and bend the
re maining portion of the
lead).

"

Fig. 3. Schematic of the power-line noise source. Numbered
components are identified below. Fixed-value resistors are
carbon composition, 1/4 W unless otherwise noted. Numbers
in parentheses identify Radio Shack numbers.
R- SDk potentiometer (271-1716)
SW1 -0n-Off switch mounted on R (271-1740)
SW2 -Push-to-break switch (275-1548)
NE-Ne-2H neon lamps (272-1102)
0-0.01 uF,1SO WV(271-1051)
C8-5-60-pF trimmer (272-1340)
L9-6 turns no. 14 solid wire, 318 inch dis., 112 inch long

(formed on 114.inch-dia. rod)
L10-2 turns no. 14 plastic-insulated stranded hookup wire

(formed rightly over the center turns of L1)
Output connectors-Female BNC chassis type (178-105)
8ox-4 x 2-1/8 x 1-518 inch (170..139)
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provides the required cabling
isolation. Operating current
is established mainly by the
MRF901 bias voltage. The
bias voltage has been set to
make a collector current of
7 mAothe maximum current
a llowable that will maintain
an optimum noise figure.

The input filter, while not
a particularly good filter
when the preamp is trimmed
for optimum signal to noise,
provides some overload pro­
tection to the MRF901 . The
output filter is a narrow­
band T network made up of
tuned c ircuits L5- C4 and
L7- C6, ad justed for c ritical
coupling by C5. The T-filter
low-pass characte rist ic is
d iscouraged by add ing the
high-pass inductor. L6; its in­
ductance value is establ ished
to not a lte r the c ritical cou­
pling va lue of C5.

0 '
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Fig. 2. La yout details.
A-PC mounting board, 4 X 5-3/4 inch, Cu one side
B-Parts-mount ing pads, l/16-inch PC board, Cu either one

or both sides (preferably glass insulation). l /4-inch-wide
separate pads formed by filing l/16-inch-wide grooves to
remove Cu. Clued to mounting board with household
cement. Length in inches: 81-112, 82-1-1/4, 83-1-1/4,
84-112. 85-3/8. 86-112. 87-1-1/1, 88-1-1/4,
89-1f1.

C-Ql emitter connections. No. 14 solid wire shaped as tight
V, 1/4 inch long, soldered to mounting board.

D-Power-supp/y connections. Wires connected through
holes in the mounting board. reamed on the foil side to
prevent shorting of the wire to the PC foil.

E- Cable clamps
F-RG-581U input-outpu t cables
C - PC-board mounting holes. Require insulated shoulder

washers.
H- Shield mounting holes

when used with narrowband
circuitry.

The hybrid cascode cir­
cuit shown in Fig. 1 opti­
mizes the MRF901 pe rfor­
man ce wh ile add ressi ng
these potential problems.
The cascode 2N3819 FE T
common-gate second stage
accommodates most of the
voltage swing. improving
the bipolar overload perfor­
mance. Also. its broadband
low-impedance load to the
MRF901 reduces the insta­
bility tendencies. Stability is
furthe r encouraged by con­
necting the MRF901 emitter
leads an d a ll other compo­
nents referenced to com­
mon directly to the PC foil.
The one disadvantage of this
method is that it becomes
necessary to isolate the foil
from de ground when mount­
ing the assembly. The input­
output inductive coupling



Fig. 4. Power·line noise-source layout details.
A-PC mounting board, 3-1/1 X 1-3/4 inch, Cu one side
B-Parts mounting pads, l /16-inch PC board, Cu either one

Of both sides, lI4-inch-wide separate pads formed by filing
1116-inct~wide grooves to remove Cu. Clued to mounting
board with household cement. Length in inches: 810-112.
811 - 314,812-1,813- 112.

•,.,
•

th rough current-limiting re­
sistors. The circuit includes
a potentiometer to vary the
current/noise output and a
push-button switc h (norma l­
ly on) to manually switch
the bulbs. A tuned circuit is
used fo r coupling out the
140-MH z noise component
Bloc king capacitors com­
pletely isolate the ae line
from the output ci rcuitry.
The l ink-coupling output
provides a direct-connected
high output and a second

'"..,

low output through a 16-dB
pad. The low output is close
to a threshold signal (ap­
proximately 6 dB above re­
ceiver noise with minimum
R) and the pad ensures a
5O-Ohm source impedance .

The fabrication method is
identical to that used in the
preamp. The detailed layout
is indicated in Fig. S. The cir­
cuit board is held into the
mounting-box faceplate by
the panel parts (BNC connec­
tors, SW2, and R1 ).

Alignment - Operation

The a mplifier is co m­
pletely stable without the
shield; leave it off. Start by
setting Ct . C3, C4, and C6 at
minim um, C2 mid-range,
and C5 maximum capacity
(note ca pacitor inse t, Fig. 1).
Connect the no ise-source
high output to the preamp.
and firs t trim C4 and C6, tol­
lowed by Cl and 0 for max­
imum output Next connect
the preamp to the low-noise
output and juggle C1 , C2,
and C3 for optimu m SIN.
During th is f inal a lignment
keep your fi nge r on SW2,
switc hing the no ise source
on and off while mak ing the
ad justments . Conside ring
the output filter. I found
that not much is lost by leav­
ing C5 at maximum capaci­
ty, possibly a 10% gain in­
crease by juggling C4. C5,
and C6. Selectivity will be
degraded if the ca pac ity of
C5 is less than required for
critical cou pling.

My preamp measured 26­
dB gain. However, the gain

will vary depend ing upon
the characte rist ics of Q1
and Q2. I have had no prob­
lems with the MRF901. It's a
consiste nt performer and it
w ill ta ke a lot of abuse . I
have found inconsistent per­
fo rmance with the Radio
Shack 2N3919s. If your am­
plifier gain is I()\¥ o r if there
is some evidence that the
stage is contributing to the
noise. try another tra nsistor.
As a simple test for th is. tum
the noise source off (leave
the ca ble connected) and
the n short the Cl-12 junc­
tion to the mounting-board
foi l. The no ise should de­
crease at least 6 dB.

Some w ill ra ise their eye­
brows looking at a bipolar
circuit a nd an input filter.
but the consequences are
small. I have had no trouble
receiving OSCAR 10 signals,
even with the bird on the
horizon. My antenna is a
ho m e-bu ilt four-e lemen t
vagi with no c ross polari­
zation.•

34.95

I149JS
10.00/2K

9.95

11.95

MODEL PK1
(shown with 1(K RAM

. nd 8K ROM)

SEE YOU AT
DAYTON

MODEL PK-1 wired s tested w/4K RAM
Additional memory (up to 14K total)
Manual only- credited with purchase

(add S2.OO lor shippi ng)
srrv adapter board
Custom cabinet kit-includes ooIoff
switch, LED pwr indicator, reset button &pwr jack
Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required: + 12 VDC. approx. 200 mao
Contact GLB for additiona l in fo and ava ilable options.

Wit oll~ It comp/el. l.ne 01 r'ltn.mitl~s .",d '1!'C1tn..rs. sr,,~

",..ltl«lor _mp•. C WIO·.... & synll'lts'le,s lor Itm.reu, & commotte.,1 uN
R!tqu••1 oU' FREE C,I,Jog /,Ie & Vi., WlrIcomlt

• Reac v to Wl"ate- w"eo & t!Sleo
_ l OWCOST

• Easy 10 lealn env to ur.e
• BU IIH" PiCket Modem
• use ",InccrnPlltels, lelmmals,

leletjlle macn ,"otS
• RS2 2 r.enal ontellace - (~IO 9600 tMuC
• uses Dol" ASCII ar.d Bauda!
• Praglammeo tDlDolh AX .25 & VAOC .111200 DI 600 Ilaud
• AUll)lT\illl(,1l'y lel:ag"'/otS pralocol ol IlIOOII'o<nO messages
• 0... 60 commands
• Custom till soon QPtoon
• StorotS .ecer.ed messages un1~ requnleo .11 a !aIel ,......
• '1lb:i" rd 1Iil b b••" ,QlIllplIlI ilIla
• O\lefaln as an unallenoecl l~!ef
• -'elt\<ales 1e>elrPll _ 10 pnnI messages
• lkIIfC xceolS UP 10 1( ~ at RAM
• ClIn De CUSlllftU100 ... LAIIS .Inc UP to ~M RAM

Now you can get
in on the fun on

packet radlol,co '"
PH ASE
on

I ./ XT AL

'J......... COO, REF OSC

FL TER

"0

~
B UFFERI
FIL TEfl

"R POS T-MIX ER

O~TDECOOE AM'
CPU BUS

HI-TECH MODULES

THE DFS-l CAN 8£ USED AS 1liE HEART OF A I-F SYNTHESIZED
TRANSCEIVER DESIGN OR AS A SECOND VFO FOR EXISTHG RIGS

FEA1U'lES'

1) 5.0 TO 5.5 MHz TUNING RANGE

21 100 Hz STEPS
3) STD BUS PlUG eoARD FORMAT

{ 6 • 4.5. 56 PW EDGE FINGERS)
.. ) 3.0 Vp-p OUTPUT INTO A 50 OHM LOAD

MODEL DFS-l

WIRED & TESTED S 98.00
ADO S 3.00 P&H

NYS ADDRESSES ADO 1.5'

OTHER MOOLI..ES AVAILABLE CALL OR WRITE:

L A TCH

DI GITAL FREQUENCY SYNTHESIZER

PHASE LOCK LOOP HFO

Elec tronic S y stem s C on sultants, In c .

P.O. Box 11 05. Smlthlown. N.Y . 11787 (5 16) 36 1-8 142
<ilB aecI KUNleS

Dept S 36 Ransier Drive Buffalo. NY 14224
716-824-7936.9 to 4
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VISA·

Hand-held Transceivers
Dtlun models Reaulll SALE
IC-Q 2AT for 2m ......• 349.00 29991
IC-lJ4AI lor 440 MHz 379.00 32991

Standlrd models Rqulal SALE
IC-2A IOf 2m 239.50 11991
IC-2AT with TTP •••••• 269.50 19991

IC-3AI 220 MHz. rTP 299.95 239"
IC-4AT 440 MHz. TTP 299.95 23911

~ccessories lor Deluxe models Relulll
8P-7 425mlhll3.2V Nicad Pak - use B05 67.50
SP-8 SOOmlh/8.4V Nicad Pat . use Be·35••. 62.50
SC-3S Drop in desk charger lor all tenenes 69.00
8C-60 6·position gang charger, all balls SALE 359.95
BC-16U Wall charger for ap7IBP8 10.00
LC-II Vinyl case 17,95
LC·I4 Vinyl case lor Dlx usingBP.7/8 17.95
LC·02AI Leathercase for Ol~ models w/BP·118 39.95
Accessorses for bofh models Re.lullr
8P-2 425mahl7.2V Ncad Pak - use BC35 39.50
8P-3 Estra Std. 250 mah/8.4VNicad Pak 29.50
SP-4 Alkaline ballery case....... ... ......... ... 12.50
SP-5 425mah/10.SV Nicad Pak - use BC35 49.50
CA-2 Telescoping 2m anlenna.................. 10.00
CA-S 5/8·wave telescoping 2m antennl ..... . 18.95
FA-2 Edll 2m nexible antenna .._... .._.._.... 10.00
cp·! Cig. lighler plug/cord fOl BP3 or Db .... 9.50
DC-l DC operl tion pak 101 standard models 17.50
LC-2AI teamer case lor standard medeu. .... 34.95
RS-I Vinyl wltelproof rldio bag _........... 30.00
HH-SS Hlndheld shoulder strap _......•. 14.95
HIlI ·9 Speaker microphone _ 34.50
HSIO Boom microphooe/headsel:. ............. 19.50

HS-IOSA VOX un it lor H5-10 &Deluxe only 19.50
HS·IOSI rn unit lor HS·IO................. 19.50

IlIL·1 2m 2.3w in/ lOw out amplifier ...•. SALE 79.95
IlIL·25 2m 2.3'11' In lOw out amplifier ..•. SALE 179.95
SS·321 Commspec 32-lone encoder ... ....•.. 29.95
Shor1wave rt'Cf'ivers Relular SALE
R-7lA 100 Khz·30 Mhz digitll receiver$799.00 68991

FL-32 500 Hz CW filler... ... ..... .. 59.50
£1-310 Voice synlhesizer 39.95
RC-II Wireless remote ccntreler .. . 59.95
CR·" High stability oscillator xta l 56.00

R-70 100 Khz·30 Mhz digital receiver 149.00 569fS

EX-2S7 FM unit. .. . .. .. .. . .. .. ... . . 38.00
IC-70n Iransceive interface. 720A 11 2.50
fL-44A SSB filter (2nd IF) 159.00 1"'1
fL·6J 250 Hz CWlitter (151 If) 48.50
SP-3 Exte rnal spea ker 49.50
CK·70 ((1·299) 12v DC option .. . .. 9.95
II S-12 Mobile moun!.. . ... . .. . . .. .. 19.50

HOURS: Mon.thru Fri. 9·5:30;Sat 9·3
MIlwaukee WATS line 1·8()o'558·0411 answered
evenings unti l 8:00 pm Monday thru Thursday
Please use WAYS line for Placing Order.
Forother information, etc. please use Regular line

Oplions - conlinued RfJulal SAl(
CF-I Cooling lin lor PS·15 45.00

EX-3l0 Voice synth lor 751. R·7IA 39.95
SP-3 Edernal base station Speakff ... 49.50
Speaker/ Phone eatcn . specify rad io 139.00 12991
BC·IOA Me mo ry back·up . .. . .. . .. . .. . B.50
[l·2 Relay box wilh mlrker .........• 34.00
AI·lOO lOOw 8·band automatic wluner 349.00 314ft

AI·5OI) 500w9-band lutomabc anlluner 449.00 399"
AH·I Soband mobile antenna w/tunel 289.00 2S9tl

PS·30 Systems pIs w/cord. 6·pin plug 259.95 233tl

OPC Optional cord. specify 2or4·pin 5.50
GC-4 World clock .. . 99.95 9491

Hf finear amp lilier Rer;ular SA LE
IC·2KL w/ps 16O·15m solid state amp 1795.00 1299
VHf/UHf base multi·mooes Rer;ular SALE
IC-5SID 80 Wall6m transceeer. $699.00 599tl

EX·106 FM option 125.00 112'1
BC·IOA Memory back·up 8.50
SM·2 Electret desk microphone 39.00

IC·27IH 100w 2m FMlSSB/CW scvr 899.00 759'1
PS-35 lnternal power supply 160.00 144'1
PS-15 external po wer supply 149.00 134'1
CF-I Cooling fan 101 PS·15 .. . .. . .. . 45.00

EX-14-4 PS·15/CF·I fan adaplor 6.50
AG-25 Mast mtd. GaSFET preamp 84.95

IC-471H 75w430-450 SSB/CWIFMXCVI 1099.00 98911

PS-35 Internal powel supply 160_00 1"91
PS-U lOA peeer supply 149.00 13491

CF- I Cooling fa n for PS·15 45.00
EI-14-4 PS-15/ Cf.l fa n ldaplOf 6.50

AG-35 Mast mounted pfflmp . .. . .. 84.95
IC·27lA 25'11' 2m FM/ SSB/CW mI••• 699.00 61911

PS·25 Internal POWff supply.......... 99.00 89tl

AGo20/EX·331 2m preampliher ... . 56.95
IC-47IA 25w 430-45O SSBlCWIFM xcvr 799.00699tl

AG-I Mast mounled lSdB preamp 89.00
PS·25 Inlernal power supply.. .•... 99.00 89'1

Common accessories for 271NH and 471NH
SIl-6 Desk microphone .. .. . .. .. . .. . .. 39.00
EX-3l0 Voice symesizer 39.95
TS-32 CommSpec encede/decccer 59.95

UT-IS Encoder/decoder inlerface ... 12.50
UT-ISS UT·15S w/ IS·32 installed •. .. 79.95
VHF/UHF mobile mulri-mooes
IC·290H 25 '11' 2m SSB/FMrcvr, TIP mic 549.00 489lS

IC-490A IOw430-440SSB/FM/CW ~cvr 649.00 S79ll

VHF/UHF/l.2 GHz FM Rer;ular SALE
IC-22U lOw 2m FM non·digital xcvr 299.00 24911

£1-199 Remote trequency seectcr 35.00
IC-27A Compact 25'11' 2m FMwmp mic 369.00 329'~

IC-27H Compact 45w2m FMwmp mic 409.00 369'1
IC·37A Compact 25l'1' 220 FM, TTP mic 449.00 299'1
IC·47A Compact25l'1' 440 FM, TTP mic 469.00 419'1

UT·16/£I-388 Voice synthesizer 29.95
IC·120 I'll' 1.2 GHz FM nanscewer 499.00 "911

1 1·12 lOw ampliher. . ....•........ 339_00 29991

6m portable RfJular SALE
IC·5OS 3/IOw 6m port SSB/CW xcyr $449.oo 39911

8p·IO Inlernal Nicad b,allery pack 79.50
8P-15 ACcharger 12.50
[l·248 FM unit . .. . .. .•... 49.50
LC·IO Leather case ............•..• 34.95
SP-4 Remote speake!......... .•... 24.95

IC·7SI 9·lnnd xcvr/.l·30 MHz rcvr $1 399.00 1199
PS-3S Internal power supply 160.00 14411

FL·l2 500 Hz CW liller (lst IF)..... 59.50
FL·63 250 Hz CW hlter tlst lF) . ... . 48.50
FL-S2A SOD Hz CW filter {2nd If) . .. 96.50 19t1

FL·S3A 250 Hz CW filter (2nd If) . .. 96.50 19t1

FL·33 AM fillef. .. . .. .. .. .. . .. . .. . .. 31.50
H·70 2.8 Khz wide ssa filter 46.50
HIlI ·12 Hand miclophone 39.50
SIlI-6 Desk microphone 39.00
CR-" High stability reference dal 56.00
RC-IO Eatemalt requencj controller 35.00
IlIB·II Mobile mount.. .. .. .. . .. . .. . 19.50

Oplions: 71017J()/74(J1745/751 Relu lll SALE
PS-IS lOA ertemat power supply..... $149.00 13491

EX-I" Adaptorfor Cf.l/PS·15 . .. . 6.50

HF Equipmenr Reeular SALE
IC-J40' g·hand 200w PEP Ic,r w/mic$l099.00 869ft

' FREE PS·740 Internal PowerSupply &
$50 Factory Rebate · until gone'

PS-l40 Inlemal power supply•••••• 159.00 149ft

·EJ:·241 Marker unL .. .. . .. . .. . .. 20.00
'£1·242 FM unit. . .. .••. .•. .•...... 39.00
· EX·243 ElectllNl ic keyer unit.. . .. . 50.00
*FL-4S SOO Hz CW filter (1st IF).... 59.50
*FL-54 270 Hz CW filter (1st IF) . .. . 41.50
*FL-S2A 500 Hz CW filtef (2nd IF) 96.50 89"
·FL·S3A 250 Hz CW filter (2nd IF) 96.50 8991

·FL-4U SSB filte r (2nd IF) 159.001WI
SM·S 8·pin elecnetdeskmicrophone 39.00
HM ·IO Scanning mobi le microphone 39.50
M8-12 Mobile moun!....... ... ... . . 19.50

· Oprions also for IC-745 lisled below
IC-130 8·band 200 '11' PEP xcsr w/ mlc$829.00 56911

FL-30 SSB filter (passband tuning) 59.50
FL-44A SSBfiller (2nd IF) 159.00 144'1
FL-4S 500 Hz CW hller. .. .. . .. . .. . . 59.SO
EX·I9S Marker un it .. ... . .. . .. . .. .. 39.00
EX·202 LOA interface; 73012KUAH·l 21.SO
EX·203 ISO Hz CW aud iO filter ..... 39.00
EX-20S Iranseerter switching unit 29.00
SIlI -S g-pm electreldesk mlCrophooe ]9.00
HI·IO Scannmgmobilemiclophooe 39.SO
IlIB-S Mobile mounL .. .. .. . .. .. . .. . 19.50

Ic-nOA 9·b,and Icvrl.l·30 MHz rcvr $1349.00 169"
FL-32 SOD Hz CW Mer.. .. .. . .. . .. . 59.50
FL-34 5.2 kHz AM filter 49.50
SIlI·S 8'pin electrel desk microphone 39.00
1lI8-S Mobile e eunt .. .. ._. .. .... ... 19.50

IC-74S 9·b,and ICYI wl.l ·3D Mhz rwr $999.00 78991

PS-3S Intelnal power supply. .. ._.. 160.00 1"11
CFJ.4SSKS 2.8 kHz wide ssa filter 4.00
HIlI ·12 Hand microphooe 39.50
SIlI·6 Desk mic rophone 39.00

· See IC·7oW lisr above for ~her oouotw (*)

In WI. con , l n (outsIde M ilwaukee Metro A re,,)

1-800-242-5195

WICKLIFFE. Ohio 44092
28940 Eucli d Avenue

Phone (216) 585-7388
OtIiO WAI S I·Soo·362-0290

:::::;" 1·800-321·3594

Order Toll Free: 1-ouu-558-0411

AMATEUR ELECTRONIC SUPPLY /n~
4828 W. Fond du Lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200

-------AES BRANCH STORES Associate Store
ORLANDO. Fla. ]2803 CLEARWATER, Fla . 33575 LAS VEGAS. Nev. 89106 CHICAGO, Illinois 60630
621 Commonwea lth A~ e . 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMU NICATIONS

Phone (305) 894·3238 Phone (813) 46H267 Phone (702) 647·3114 S456 N. Milwaukee Avenue
Fla. WATS 1-800·432-9424 No In-State WAYS No In-State WAYS Pnone (3 12) 6Jl.5181

~r~r~~dae 1·800-327-1917 No Nationwide WArS ~:~~~: 1-800·634-6227 ?,~,l~~~n · 800 - 6 2 1· 5 802
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Spenser Whipple, Jr.
do 73

Ishmod's Journal
What really happened on that lonely, uncharted rock?

And what was the eerie glow?

In April of 1984, we pre­
sented (or at least tried to
present) the story of Ish.
mod's Jo urnal. As though
still tro ubled by some un­
seen force, the story ran
afoul of production prob­
lems and was abrup tly
abbreviated in its presenta-

tion. It was to be con­
tinuedonasub­

sequent

page, and to this day some
of us don't know what ha~
pened.

Last April, when we saw
the printer's proofs we were
dumbfounded. Concern
and curiosity turned into
rage; fingers were pointed,
the telephones were glued
to our ears. We had no time
to layout the issue again,
and besides, wecouldn't find
the missing galleys. Then

there was the prob­
lem with the

errant

reference to a nonexistent
page . Typesetting had a
mysterious glitch that wiped
out not only the Ishmod file
but also our or-nre author
information. The hard copy
provided by author Spenser
Whipple was not in the
folder, and Whipple was out
of the country again.

We swallowed hard and
figured we could recon­
struct the missing ma terial
and get it into an upcoming
issue. Well, it's taken a year.
Like the journal itself, the
telling of this story also

seems to invite the unex­
pected and unex­
plained. We hope

that with this ef-
fort Ishmod's story

and its impact on
mankind will be at

last understood. The
story begins with the

last (and unfinished)
sentence on page 65 of

the April, 1984, issue.­
Eds.

T he rocks of the island ex­
hi bited the incredib le

capacity to alter the infun­
dibuliform ... I'll try to ex­
plain.

Once the five DXpedition­
ers left the ca lm water of
Chatrapur on the morning of

June 25, their main task was
to convince the captain of
the chartered boat to follow
Is hm od 's directions. The
captain had sailed these
waters for nearly 40 years
and couldn't accept the fact
that there was any piece of
land waiting at the coordi­
nates on the crude map laid
out before him. Still, Ishmod
and the others had managed
to scrape together the fare
t hat had been se tt le d on
after considerab le haggling.
The captain would indulge
their foolish pu rsuit because
he was being paid to do so.
The day loomed bright and
promising. Ishmod double­
checked his f ixes and as­
sured the captain that they
were on course.

Once underway and clear
of the rocks and shoa ls near
land, a battery-powered a ll­
band portable radio was un­
packed. If they were going
to spend a week on the air,
they hoped band conditions
would be optimum. The odd
thing was t hat the lo nge r
they traveled, the stronger
band conditions seemed to
get-not just the lower fre­
quencies but across the en­
ti re spectrum . No matter
where they tuned there was
activity, and all this on a
short telescoping whip. They



po le s us pen ded abou t 4
me ters abo ve the isl and ' s
surface by primitive wooden
tripods, they had expected
more than the dead qu iet
tha t greeted t he m . Nav i
went o u t to c heck the
grou nd connect ion to t he
length of copper wire they'd
thrown into the water. He
tightened the wing nut an­
other half turn and started
back to the tent. Off to the
north he thought he could
detect a fa int silvery glow,
but it seemed to fade the
longer he looked a t it.

Back inside the tent, as
Putra slo w ly rotated the
main tuning dial, they heard
first o ne voice and then an­
other answeri ng; both were
speaking in what sounded
like Slavic. Then almost to­
gether they real ized that the
voices they hea rd seemed
not to be coming from the
speaker in the tent but from

figured they we re in for
some great operating. little
did they know what they
really had waiting for them.

Ishmod figu red that they
would make lan d about
noon. At 11:30 Dinpoor and
Navi began to scan the hori­
zon with borrowed binocu­
la rs. By 12:30, a ll w ere a
littl e worried. And then they
saw it; in fact, they had a l­
most ra mme d it . Ishmo d
and the othe rs we re a ll
pointing . Th e capta in
cursed, jammed the boat's
throttle into reverse, and
flicked at his stubble. una­
ble to believe what he saw.

They made thei r ap­
proach on the southern o r
leeward side and glided up
to an uncharted, solid-rock
island in the Bay of Benga l.
Th e y scra mb led up th e
rocks with a whoop. tshmod
took fou r sightings on the
stable footing, made his cal­
cu lations, and proclaimed
their tr iumph. The captain
yelled to them to get their
gear unloaded so he could
get back before dark . Ish­
mod went over a copy of the
chart with the captain whi le
the others ca rried thei r
eq uipment a nd supp lies
asho re . The ca p ta in to ld
them to be ready one week
from the day. If the weath­
e r was bad, he'd be there
the followi ng day. Soon,
Ishmod, Putra. Hater. Din­
poor, and Navi were quite
alone.

Using his crude map, Ish­
mod began to walk the is­
land, his friends chattering
along behind him. They a ll
thoug ht they'd c hec k ou t
the ir new home befo re set­
ting up the two base camps
at the extreme ends of the
kil o mete r-lo ng mono lith .
The re appea red to be no
vegetation except for the
ma rine g rowth nea r the
water's edge, and there was
little of that. Although it
would matter a great dea l
la te r on, no one seemed to
notice the lack of fish, crabs,
or barnacles near the shore.
luck ily, t hey had planned
fo r t he wo rs t a nd h a d
"When You Buy, Say 73"

b rought alo ng pl en t y of
fresh water.

There were several things
about the island that struck
Ishmod as odd, yet in his en­
t hu sia sm he had brus hed
them aside. The island ap­
p e ared t o b e so li d ro c k ,
worn smooth, he supposed,
by the action of water and
the g rai ns o f sand s us­
pended in it. There were
some rat her curious depres­
sions at about the m idpo int
of the island, trai ling off to
the water in the north. The
rock of which the is land was
composed had a definite
metallic sheen when the sun
struck it just right. In fact, as
t hey wal ked, the is la nd
seemed to ble nd into the
su rro un d ing w ater, w hic h
perhap s co u ld h a ve a c­
counted for the island's lack
of visibility. Acco rdi ng to
t he ocea nog ra p hic refer­
ence he 'd carried with him,
they had arrived a t nearly
high tide and sti ll had about
a meter and a half between
their feet and the water. Un­
less there were to be a storm
they'd be dry, he thought.

It took about two hours to
ma ke thei r way around the
ent ire island and return to
where they'd left their sup­
plies and radio equipment.
Navi turned on the portable
rad io aga in to check cond i­
tions . The bands seemed
strange ly quiet no w. The
on ly signal he could copy at
all was a maritime mobile.
The freighte r was about
1(0) miles off the western
coast of South America on
its way to Easter Island .

They d ivided up the radio
equipment, wire an tennas,
tents, sleepi ng bags, a nd
food a nd w ate r. Dinpo or
and Navi would set up the
40- and 6O-meter station at
camp 1 at the east end of the
island . Ha to r a nd Put ra
would set up the 2Q-meter
station at camp 2 on the
west end. Ishmod planned
on rota ting between the two
as ne ede d , alt hough he
would sleep in Hate r's large
tent. Setting up the camps
did not go well . Dragging the

gasoli ne-powered genera­
tors to o pposi te ends of the
island was very difficult and
many trips had to be made.
The tent pegs were worth­
less. They couldn't be driven
into solid rock . Finally, by
using some of thei r supplies
stacked at the corners of the
tents, they managed to at
least make some shelter.

It was very da rk before
t hey co u ld stop to h a ve
some supper and talk about
the beginning of their adven­
ture. With the gasoline gen­
e ra t o r running in th e
bac kgro u nd and with the
light of a single camp lan­
tern , t he f iv e decid e d to
tune the band s just once be­
fo re splitting up and getting
some sleep. They turned on
the Ha m m a rlu nd HQ-170
they'd been lent from the ra­
dio cl ub at t he uni ve rsity
and began to scan across the
75-meter band .

W h ile their modest an-
tenna consisted only of a di- Continued on page 225
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James Yex WB3CQA
PO Box 566
Irwin PA 15642

Don the Dayton Hat-tenna
Put a cap on your communication problems

with a rubber duck that's heads above the rest.

I

On top of the hat, seeming
to tower a bo ve eve ryo ne
and everything, was a rubber
ducky! A great idea, but we
decided it might be a littl e
too u nc o m for t a bl e . Be­
sides, Ididn't think hardhats
were too easy to come by.

The logical alternat ive
was to change from a hard­
hat to a soft cap, and after
a little experimenting. I went
ahead with that.

I found that the antenna
cou ld be supported easily
by using brass shim stock as
a base to which could be
so ldered a BNC connector.
This a lso served as an effec­
tive ground plane. Punching
a 3/8" hole where the two

q uarte r-wave whip u sing
sta inless stee l wire and a
BNC connector. When used
on the hand-he ld it was very
e ffec t ive both as a n a n­
tenna and as a means of
clea ring a path through the
crowded aisles. (If you've
ever taken a stro ll through
the Hara Arena duri ng the
ha mf e s t . yo u 'll get my
poi ntll

Duri ng an exchange of
ideas, we saw a few people
wearin g hardha ts, presum­
ably to protect them from
the sun o r ra in - it has been
known to ra in a t Dayton!
These were similar to the
safety hats worn by con­
struc t io n workers except fo r
o ne impo rta nt d iffe rence .

Photo B. Strips o f shim stock before attachment of the
BNC connector. Hat size will determine the length of the
strips.

can make it very d ifficu lt to
hear othe rs and be heard
you rse lf . Very IN conve­
nient! Many of us have uti­
lized the popu lar Sta tue-of­
Uberty mode of operation
in a last ditch effort to pull
in tha t weak signal o r make
ourse lves heard on that dis­
tant repeate r.

A couple of yea rs ago,
whi le at the Dayton Ham­
vention. the need fo r a prac­
tical solution to this prob­
lem became quite apparent.
Ed WB3l HG, my good friend
and co-hatcher of strange
ideas, h ad fabr icated a

Photo A. WB3LHG putting a Hat-tenna through its paces.
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Your HT and mine prob­
ab ly have a few th ings

in common. For one, there
is the bel t clip, either on the
HT o r its lea ther case. Its
purpo se , o f cou rse , is t o
leave your hands free for
more important things like
scrounging through goodies
at a hamfest or when using
a speaker-mike. Very con­
venient.

Another common item is
t he eve r-p resent ru bber
ducky. Its compact design
is a natu ral for the HT. With
the HT o n you r belt, how­
ever, the antenna loca tion



-
Photo C Connec tor and strip assembly ready to be placed
inside of the hat. Be sure the coax can reach at least to waist
level.

Photo 0. Fitting the shim stock under the lining of the hat. A
piece of fa bric or cloth tape can be placed over the exposed
area.

strips fo rm an X provided
access to the center con­
ductor. The cable I used is
RG-174. It's more flexi ble
than heavier cable, and its
small size makes it perfect
for this application.

Some patience is needed

when install ing the ground
plane/connecto r assembly
inside the hat. By ca refully
cutting the li ning w ith a ra­
zor. the shim stock can be
inserted behind the lining of
the hat. Determ ine w here
the BNC con nec to r w ill

come through the top of the
hat, and cut a small, neat
hole accordingly. The coax
is also fed through the lin­
ing to the rear of the hat
where it exits to drop down
to you r HT; it can be coiled

up inside the hat when not
In use.

Comparisons between
the Hat-tenna and rubber
duckies mounted on the HT
show a noticeable improve­
ment in performance.•

F YOO ANSWERED ·YES· TO ANY OR AU. OF THE ABCNE OUES­
TlONS. YOU NEED THE BATTERY EXERCISER.

00 YOO lET YOUR RAOO GO DEAD BEFORE RECHARGING?

DEISENROTH MANUFACTURING
S75 Moo'lgtoj"~ Piq

s. we ,~.. PA 11701

PHClNE 717-322--3311

FOR MORE INFORMAnON WRITE OR CALL

ONLY $22.95

The EXERCISER fits inside.,.our cI\argIef (only 3 soIdltr OOOhOlCtiollS reqund). Sim­
ply~ • bullon and the EXERCISER will diIcharge your bill1e1'Y down 10 the
_m""d,,d voIlage. !lien automatoc.tty turn on .,.our charger and rec!IArge your
bill1llfy 10 lu" "tlicienCy. wtthOut any effort on vou< pert.

REGUlAR EXERCISING OF YOUR BATIERIES EXTENDS
THEIR UFE, PREVENTS EXCESSIVE CAPACITY LOSS FROM
OVERCHARGING, AND REMOVES THE MEMORY EFFECT.

THE EXERCISER
IS ALL YOU EVER NEED FOR

EFFECTIVE BATTERY MANAGEMENT

00 YOO CHARGE YOUR BATTERIES EVERY DAY?

ARE YOU EXPERIENCING BATTERY PROBlEMS WITH YOUR PORTA.
BLE RADIOS?

00 YOU REPLACE YOUR BATTERIES IN lESS THAN 3 YEARS?

CeCo

Call Toll Free 800·221·0880
Tube.

3·4002 $85.00 7360 $10.00
3·5002 85.00 7735A 27.50
4·400A 80.00 8122 110.00
4CX25O B 55.00 8156 12.50
572B 42.50 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 175.00
6146B 7.00 8874 195.00
6360 4.25 8877 495.00
6883 B 6.75 8908 12.50

Semiconductors
MA F 245/501 416 .$30.00 MA F644 $23.95
MAF 454 18.95 5 0 1088 __ 19.95
MAF 455 13.95 2N3055 . .. .. .. .. . .75

2N6064 12.50
RF Connectors

PL259 .. , 101$4.95 M358 2.50 ea.
Pl258 1018.95 M359 1.75 ea .
UG1751176 , 1011.60 Type " N" Tw ist on
UG255/u 2.50 ea. (AG8/u) $4.75 ea.
UG2731u , . , .. , . 2.25 ea . Minimum Order $25.00-'--=--__~ Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn. NY 11 2J 5

SER VING rHE INDUS TR Y SINCE I'll? Phone (718) 646·6300
Call CECO F0' You r CC TV 5 ecu"' y A nd COl", ProductIon ReqUIrements

Your Ham Tube
Headquarters!
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S~" L "'f Con,puil" And ' wo CW 10

Mes~ges W he, O'OE'"ng

FULL-FEATURED
REPEATER CONTROLLER

FOR USE WITH VIC-20 or C-64

r
l
--;;;;;;I;-D~';;--',
-USEIl WRllTES SOFrW,UlE­

Suppom;ng.1I CO MMOOO IlE compul e.. I
W"n.., by us.... 1o. .. . ...

• Program On Auto-Start Cartndqe
100% Machine Language

• Co m p le te ly Pr ogramm a bl e
With DTMF Commands

• S i m p le Int er l ac e T o Yo ur
Repeater. Schematic Included

• Full-Sc reen Status Ind icators
And Keyboard For Local Control

• A utopa tc h Inc ludes Reverse
Patch And Toll Restrict

• 3 Selectable CW IDs. One Is
User Programmable

• Dozens Of Add it ional Features
ROMCartridgeFQf VlC-20OfC-64 ..SfJ9.1J5
Interface Board WIth DTMF Decoder
And Conrectons To PhonePatch....SW 95

'ro Oroer:VIsa. Mastercard. COD.Call
614-882-8965

Or Send Check Or Money Order to
SCff..\ 11/-JC I \ YI RL ,l fL \ T Cf.X n R IXC

134 Graotuc Way
westerville.Ohro 43081

INSTOCK
- OVER500 IT[MS­

COMPLETE LI NES

'5Osr

COAXIAL CABLE SALE
POLY~THYLENEDIELECTRIC

RG-8IU 96'lt1 sh'eId Mil Spec 1$29 0011OOl or 31'1tI
RG1 1U96% s'''1'1d 15 ohm mil spec " " 25' /11 ,
RG·S5BJUdoobl. stuelll (RG·~ SIle) 50 ohm . 45'1/1
RG58lJ mil spec 96'lb sh~ld , "" ,,($10 001100) or 11'/"
RG62AIlI 96% stu.1ll mil spec 9J ohm , 12'111
RG1741U m,n 50 U rri l spec, HI' I!1
RG21J OllOC(Inl.mmah""J 96'ltt S/1,ekl mil seee 3&1!1
RG214IU dooble S1""'r sl".1d 50 ohm ,, $ 16~1I
RG214IU Moed copper 65'1ft
RG2171U tlooble s/lteld SOlI 5/3" OD , 8501ft

LOW LOSS FOAM DIELECTRIC
FIG-ex 11.1<... 8) 95'lt sho.kl ($15 OOil00) or 17"111
RG8lJ 8O'llt shoekI ($19 OOil00) or 22"111
RG-8I\J 97'110 shoeld 111/1I (eq Belden 8214l 31 '11I
RG58U 8O'llt shoekI 07"/11
RG58U~ shelcI 10'11I
RG59(\) 1~ lot s/IieId TV 1YllI " 10'11I
RG59(\) 1O'li copper shoekI 09"/11
HEAVY OOTY ROTOA CABLE 2·16 Oi 6-21) Oi 36'11I
Rolor Qble 2·18 Oi 6-22 Oi Pr;, buoiI.llt1 19'11I
Complele Ioe 01 mu/IICOflduc1llr abies .......

CONNECTORS MADE IN USA
M,.,'Ie'O"" ."" ..
PI.·259 Ml)'or 50-239 65' N or 1lY$599
lloulIIe ... Cor....... 11 79
PI. .2SlI Oouble f "",* Cor....lor 98'
PI. .259 SWer·Telkin klnl;Fs ' 1 59 N
Reduf;er lJG. 175 or 176 22' or 11)12 00
lJG.2S5IPl.·259" IlNC} S295
Elbow llol359) \.IHf Elbow It 1'9
f59A (TV type ) 24' or 11)12 00
0021 Mfiype N",1or AG8 ,.......... 1300
lJG-88CI\J 1lHC .... lor RG-58 ,tpI.,.... $1 25
00 m 1lNC~ Ampheo.... 13 00
3/16 n;h Moo. PUol lor ea.n ell: laolOll) " 25""-c.. _ 13.00 ,.., 100 tt
e-tota - odd 10'11o. 13.00 _In.
Or'dets undof' 510 odd 12odd~p/u. tI>Opping.
ChMve~ - ~ _ 530 only.
COO odd 12.00. florida " ..Iden" odd S'IIo.

75<
rr

SO<

"

• SMATY I't'lOOUCTI
• CllAI·$lAJ..
• COIIPUTlR CULl
• auM" TOOlS
• fl(LD STMIIGTH MmR

v • '-.­•On'. ,,_ . , 0" .... '''. "~" '" COl''''~C''OI' R(;!>9 IU ,,",pDe, ''''.''''''9 m..,.' o m,' ' 1>0'< J."C '7
U·9'~9.eo""~. ' O" "Mod ,,",ppe< "'. ',, "' "',, .•n" • ,,~. ",,~, 0""" Pol,.,,,.'on. I'C"e<

12240 N.E. 14th Ave.
No. Miami, FL 33161

Telephone: (305) 893-3924-_.....

HARDLINE
TWlJ Ityles, Iwo Ilnl lor all 1"llallation "len

• Aluminum 0.1., CondltC1o, w~b Polyethyl",. J_ktt
112 'nch kiss 48 dB/l00 n @ 30 IItHI

368 dB/l 00 h @ 1000 MHI .. $l .251h
718 inch loss 28 dB/ IOO h. 0 30 MHI

2,S<$ dB/l00 " @ 1000 MHI ... " $3 251"

• Clllnopltd eo'PI' 0.11. eo.duellll wllh PoIy",~yleno"'..
112 K1Ch lOSS 38 d8J l00 n 0 30 MHI
(fLCI2·!iOJj 218 d8Il00 II 0 1000 MHz $1.59111
118 inclIlOSS ,13 d8Jloo II e 30 MHl
(fLCI2·78J} 13 dlIJloo II 0 1000 MHl ... .$3.92/11.

COMPARf FIG 213 175 dlIJl00 0 30 MHz
85 d8!100 . 1000 MHz !

HARDLINE CONNECTORS
112 inclI~ \.IHf I.lIf $19 00 TYllI N I.lIf S22 00
718 inclI ........m \.IHf 1M $ol9 00 Type N MIF $ol9 00
112 rrth topPef UHF MIF S22 00 Type N MIf S22 00
lIB rrth topPef UHf lNf $ol9 00 TYllI N I.lIf $ol9 00

.........c.. - I U IO ,.., 100 N.
eon.o-IOtS - 13.00,.., 0Jd0t.
a.-s undo< 110 edd 12 _ 1onoI P/Uillhipp"ll ,
CMrve~ - onMt1I _ S30 only.
COO edd 12.00. f lotf<N Ro sldoMll edd S'IIo.

FACTOR Y AUTHORIZED DISTRIBUTOR
AMPHENOL. CABLEWAVE. COLUMBIA, KINGS

BLONDER·TONGUE. TYTON. B&K

_____your one stop coax supplier! _

__DnR.UJ.e: t' ,SATELLITE CONTROL CABLE
e~/j:'-/ p ' 5 TYPES AVAILABLE! [NEW!!! Lo- w-..-:t-;:L-'o=" J

~~ .,Y .., . Tl'Pl' Tl'PE2 " PEl "Pl' "PE l
AvAILAI l E 'N • .-, ,,.- . ....> _ ._ .." __ , __,.._""' . _ _ 11 '_"".
-'_'000 .,...:; "" ~ ."'- ;~ , · OatII 'lI' ,- ......... . I -lIMIt . . ~,;:;;" . ;~
n . IIOl.U "" .-"' _.... _.... _ .... 1.11_ 10'1'_

0fI1' 10'u... I . ll~ I .llw..< '0 ,.- I . ' " ......
H 'EfOOT / ~ .II""" : 0 = '0 '__ 10 _ __

I 10 - . _ .... l on_ _ ... ' - --.... - .... '-- --,__ ,- - ,- _ _ _ 1011__

•...;- ~~ _ _ -- __ ,.11 _ ....__
;!"~ '011_ _ '____

....'--_ _ Do.. ...

• CllU UlL tuLl
• ..TICl:*DUtTOlI tAIU
• CllMfCTORS.AOAJI'TlRS
• IWlIMIll(
• tAIU till

MAGNET MOUNTS
For HT owners operating Inside a ventcie and went ­

ing Increased f iR range, AF PRODUCTS has the low
cost solullon.

Remove your BNC antenna from the HT and mount
on the AF PRODUCTS BNe magnet ffiO\Int. reeteutne
magnet mount on the roof top and connect the eNe
co-ax connector.

The magnet mount (part no. 199-«5) heslO feel 01
small (51'32 1 co-ax with SNe coneclor atlached.
PRICE $15.95 M.O. or cash iers ck., yla UPS gnd. Fla.

• • residents add 5% tax, for air UPS add $3.25
The RF PRODUCTS Magnet Mounts are one of the few mounts available that cen be repaired
should the co-all cable be damaged. The large surface area capacitance disc provides proper
grourw;l plane coupling lor 1/4 and 518 wavelength VHF and UHF antennas.
MODELS AVAILA BLE WITH THE FOLLOWING CONNECTORS & C().AX TYPES.
ANTENNA CONNECTORS: SNe , TNC, 1118 " (MOT.), 5/16-24 STUD, 3J8..24 SOCKET.
CQ.AX CABLE: RG·122JU, RG·58AIU, mini ax.
TRANSCEIVER CONNECTORS: BNC, TNC, Pl·259, type N.

RF PRODUCTS
P.O. Bo. 33, ROCld.dg., FL. 32955, U.S.A. (305' 631 ·0775

NEMAL ELECTRONICS INTL., INC.

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

.---------.----.----.UP YOUR ERP--,

28 73 for Radio Amateurs e April, 1985



WITH PRIVATE PATCH II YOU SPEND
YOUR TIME COMMUNICATING ...
NOT WAITING TO TAKE CONTROL

If the sampling patch has a c ircui t that "slows the sample rate
when telephone audio Is present, II the speed o f acquisition is
made even slower. The wait time increases, and the phone party
can say perhaps 25 or more words before they can be cut o ff.

PRIVATE PATCH II allows communications to pro­
ceed back and forth as rapidly as on a telephone.
There is no waiting for sampling circuits to acquire
each time the mobile transmits.

The PRIVATE PATCH II VOX system offers a substantial improve­
ment over sampling autopatches in time spent waiting for control!

EXAMPLE: Suppose you made 10 phone calls - 9 completed, 1
busy - assume the completed calls average 20 talk exchanges
each, 180 total.
You would spend 360 seconds (6 minutes!) waiting for control if
you were using a sampling patch that samples every two seconds
(180 waits x 2 seconds = 360 seconds). tt is a severe incon­
venience to have to press the button tor 8 seeming eternity before
you can be heard on each and every mobile reply.

With PRIVATE PATCH II there is no losllime waiting lor control on
all 9 completed calls. However, the busy call would cause a 15
second wait for the contro l interrupt t imer to return control to the
mobile.

.:1'_ .:1'<oW II-..-.. -....".---'--.,---., .

FEATURES

THE SMARTER AUTOPATCH

AEROSPACE LEVEL QUALITY

15 seconds
6 m inutes

TIME WArTED

1
180

CONTROL WArTS

SUMMARY

Private Patch II
Sampling

CONTACT A LOCAL DEALER TODAY

ALSO
.... 14 day return privilege - when ordered factory direct.
.... One year warranty - compare to their six months.

II' H S ELlC~1CS
Fl~Ioo."_ Fl

...a DlSTlilIllITING COIl"
.. ...... Fl

"",a: E..OINIIIIIN(I
,-~

THI H.... SHAC",
E_ Ia 'N

CANADA;
OOUAIilD ILlellllOHlCSva, ,,_. ec

N....... MIllO 0VT1.£T
"_CA._~CA .0"'_ CA. _ . I>L
s...D;oogo CII , va~ N..,.a CII

I1EN'" MOIO
l ... ,,_ CII. ..._'" CII
~_oo

JUNS IlIC'IIlONICS
e..- Coly CII. Aaroo NV

11 ....., MDIO Cl IlTlIll COllII'.
"' _ f L
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ea... JlOIIfIIf$ INC.
Tor._ Col

COI.-II CO"' III,1NICIlTlONS
s... .............. TIl

IIIIC",SO" CO/III II.....ICIlTIOHS
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CONNECT
SYSTEMS

INCORPORATED

23T31 MADISON ST•• TORRANCE, CA 90505
PHONE: (213) 373·6803

• GW ID (free lD chip) • Selectable tone or pulse dialing . User pro­
grammable toll restrict . Five digit access code e Ringback (reverse
patch) • Busy channel rlngback inhibit (will not transmit on top of
someone) . Threelsb: minute " time-out" timer is resettame from the
mobile . Modular phone jack and seven foot coro > Available in
12 VDC or 115 VAG version

The majority o f radios on the market (especially synthesized and
relay switched t ypes) do not T/R quickly enough to give accep­
table results. Often engineering level modi fications are required
to improve TIR response time.

The slower the TIA response t ime. the longer the sample must
last. And of course no telephone audio is heard during the sam­
ple. Just noise. The result is lost words and syllables which are
proportional to T/R response.

Acquiring and maintaining control (in order to communicate)
becomes erratic when the mobile is less than full qu ieting. This
causes a severe loss of range.

The base station rad io can not be equipped with a linear
amplifier. and operation through repeaters (that have hangtime)
is not possible with a noise sampled patch.

VOX autopatches overcome each of these shortcomings. In fact.
nearly all simplex patches sold In commercial service are the
VOX type.
Could these be some of the reasons that the competition refers
to their VOX patch as " our favorite commercial simplex patch" ?

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A
COMMERCIAL GRADE PATCH. PRIVATE PATCH II!

WHY LAND MOBILE PROFESSIONALS AVOID
SAMPLING PATCHES •••



/05eph J. Carr K4/PV
5440 South 8th Road
Arlington VA 22204

Zounds! Grounds!
Here are the down-to-eenb details you need

to install a perfect ground system.

Fig. 2(b). Three ground rods
Fig. 2(a). The best ground. connected in parallel.
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short in the first place. The
a-foot size is always too
short, and a b-foot rod is
cons ide red marginal. The
best is the 8-foot size , driv­
en into the ground so that
only 4 to 6 inches show, as
seen in Fig. 2(a).

The wire lead between
you r equipment and the
buried ground rod should
be low induc tance. For this
reason , smal l-diameter
wire is not suitable. Per­
haps best is braid wire, or,
if braid is too expensive ,
use t he shie ld from a
length of heavy coax le.g.
RG-8 or RG-l1 ). In either
event, the wire between
t he equipment and the
ground should be as sho rt
as possible .

The e lectrical connec­
tion between the ground
rod and the wire mu st be
competent both electri ca l­
ly and mechanically . It
shou ld go without saying
that a good e lectrical con­
nection is first a good me­
chanical connection. For
this reason, I prefer to both
swea t-solde r the braid and
clamp it to the ground rod ,
The clamps that come on
the ground rod are margin­
al , so I use the kind that
electricians use. The big
problem with the regular
clamps is that they are
fastened with only a slot­
head screw, and they tend
to work loose after a while.

The main idea in build­
ing a good ground system

Fig. 3. A method for improv­
ing ground-rod effective­
ness in very dr y or sandy
soit.

•
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In addition to high im­
pedance. the re is al so the
possibility that wire and
s c re w-t e rm in a l connec­
tions in the system are cor­
roded . Unfortunately, cor­
roded co nnec tions are of­
ten electrically nonlinear,
and that can produce har­
monics (TV I1). The power
mai n, t herefore , is not
good fo r rf use.

Another form of ungood
ground is shown in Fig . 1. I
know an amateur who used
a 4-foot ground rod driven
on ly ha lfway into the soi l
outs ide his window. Thus,
only 2 feet of rod were
buried . There a re at least
two prob lems wit h this sys­
tem. First, the grou nd rod
was buried o nly ha lfway in­
to th e earth. Second, the
darn ground rod was too

•.: " "•• "" " "" .: .'" "
"'. " .''. " .'" " .:'. "'. '. "" '. "'. "'. .:'. "" '. "" '. ".: '. "" '. "

" '. ".: '. '.
" '. "u u u

What Is Not Adequate!

One way of defi ning an
adequate ground is to de­
sc ribe situations that a re
not adequate . Some ama­
teurs try to use the third­
wire ground of the ac pow­
e r line se rving their shac k
as an rf ground. After all , it
is grounded, isn't it? Well ,
that depends on wh at we
mean by grounded. Tha t
third wire in the power sys­
tem may be many wave­
length s fr o m t he poi nt
whe re it is connected to
ea rth grou nd. To dc and
low-freq ue ncy ac [e.g.. 60
Hz), suc h a wire is, indeed,
low resista nce. But to rf.
such a long ground wire is a
high impedance. so it may
be no ground at all !

__ au'o

edge, is what constitutes a
"good" ground . More perti­
nent to most amateurs, per­
haps, is how do we obtain a
good ground? Fo r most am­
ateurs, the answer is easy
to ac hieve .

Fig. 1. An ungood ground.
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Eve ry book on longwire
o r vertica l antennas

stresses the need fo r a
good ground . If you have
eve r tried to make an e nd­
fed longwire work without
a good ground . then you
understand why it is so im­
portant. We are a lso told in
countless books an d a rti­
cles tha t a good grou nd is
necessa ry to prevent rvt
and protec t agai nst light­
ning . What is left unsa id,
pe rhaps ass umed to be
universal com mo n knowl-



· TH '

, ,
, ,, ,, '
}'i
"LJ

Fig. 5(b). Improved method
for driving copper pipe into
the earth.

Fig. 6. Grounding a vertical.

in Fig. 5{b). Here we see a
copper tee connector at
the top end of the ground
pipe. A short (6-inc h or so)
piece of match ing copper
pipe is extended out one
end of the tee and capped
to prevent the leakage of
water (sweat-soldering is
probably necessary). The

'-- OI01U [

, . COP P£ R
PIP!

was writing a monthly co l­
umn for W or fdradio news­
p aper, I d isc ussed thi s
method and used ill ustra­
tions simila r to Figs. 4 and
Sea). A reader w rote in and
told me that he has been
using that method for
many decades of hamming
and has improved on it a
bit. He demonstrated by
drawing the method shown

Fig. 7. W ire mesh ground system.
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Fig. 5(a). One method of
driving copper pipe into the
earth.

copper, but are steel with a
copper coating on the out­
side to reduce the rf resis­
ta nce . The we ll-known
" skin effect" makes the rf
current fl ow only in or near
thi s low-resistance copper
coat ing, and ve ry l ittl e
flows in the steel core. The
steel core, then, can be
used for strength .

The 'l-inch (or large r)
copper pipe will yield
greater surf ace area in con­
tact with the earth (and if
we do it right, even the in­
side will be in contact w ith
the earth) and so should
yield a low er-resi stance
ground . The problem is,
however, th at the copper
pipe is not strong enough
to be d riven i n t o the
ground.

Two people gave me
ideas concerning this prob­
lem. One was a man at our
church who said he used to
use a garden hose and wa­
ter pressure to drive the
pipe into the earth, as
shown in Fig. 5(a). The end
of t he p ipe is beveled
slightly, and then the water
hose noz z le is inserted in to
the upper end. This con­
nection must be held tight­
Iy by hand in order to build
up water pressure in the
pipe. By applying a down­
ward mechanica l pressure
on the pipe while the wa­
ter is applying its pressure
to drive soil out f rom under
the beve led point, the pipe
w ill sink into the earth
rather easi ly.

During the period when I

Fig. 4. Copper pipe used as
a ground rod.

is to reduce the impedance
as much as possible. The
resist ive component of this
impedance is mostly the
resistance between the
ground rod and the earth.
Therefore, the biggest im­
provement comes f rom in­
creasing the surface area
of the ground rod that is in
contact with the earth. This
is the main reason why we
want the ground rod to be
d riven in all the way and its
length to be 8 feet.

A way to increase the sur­
face area in contact with
the earth is to use more
than one ground rod. Fig.
2(b) shows three ground
rods connected in para lle l;
I have seen as many as six
in one system . A method
shown in a book on light­
ning protec t ion uses fi ve
arranged with four on the
corners of a square and
one in the center of the
square.

The 8-foot ground-rod
length assumes a reason­
ably moist soil (even
though the surface may be
dry). If the soil is very dry
o r if it is sandy, then some
other tactic will be neces­
sary. A method advocated
for many decades in ARRl
and other amateur publi ca­
tions is shown in Fig. 3. The
idea is to d ig a 6- to 8-inch­
deep trench around the
ground rod at a radius of 1
foot or so. The trench is
filled with a chemical such
as cop pe r su lphate and
re-covered. The chemical
leaches into the soil and
reduces its elect rica l resis­
tance. The chem ical must
be renewed every severa l
years.

Another higb-surface-ar­
ea, low-resistance ground
is shown in Fig. 4. Here we
see a 'l -inch-diameter (or
larger) copper plumbing
pipe used as a ground rod.
These pipes normally
come in 8-foot and 10-foot
lengths . U nfortunately,
copper pipes do not sur­
vive the pounding requi red
to d rive them in to the
eart h . O rd inary ground
rods are not actua lly all
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Fig. 8(a). Block diagram of my station.
Fig. 8(b). Physical layout of my station.

other end of the tee also ground, remove the tee
has a short piece of match- coupling and save it for an­
ing copper pipe, but this other day.
one is uncapped in order to A vertical is another an­
accept the hose . The pur- tenna that requires a good
pose of this method is to low-impedance ground. All
use the sho rt pieces of pipe too many people who at­
from the tee as handles to tempt to ground-mount a
apply the downward force vertical antenna will use
necessary to drive the cop- the mounting pipe as a
per pipe into the earth . ground; that's a no-no. That

An alternative method pipe is usually only 2 or 3
shown by my ccrrespon- feet long and is not a very
dent is show n in Fig. 5(b) as good ground (ga lva n ize d
an inset. It se e ms that ste e l).
plumbing su pp ly and hard- Fig. 6 shows a method
ware stores sell faucet nip- for grounding a vertical.
pIes that can be sweated Adjacent to the antenna is
onto the end of the cop- an 8-foot ground rod whi ch
per extension piece . This is co nne cted to the ground
would allow you to direct- terminal o f the vertical
Iy co n ne ct an ordinary gar- through a short piece of
den hose (with the regular braid or very heavy wire.
nozzle removed ), thu s So me people al so like to
making the job a lot less use resonant quarter-wave-
messy. length radial s (2 to 4 per

If you use a real faucet band, or more) co nne cte d
instead of just the thread- to the ground point. The ra­
ed nipple a s my correspon- dial s ca n be either buried
dent sugge ste d, then you or above ground (a lt ho ugh
would have a means of eas- on city lots the buried vari-
ily turning the water on and ety might be saferf). The
off . The assembly would radials sho u ld be quarter-
look a little weird, but it wavelength ( t. e., lit =
would get the job done ! 492/FMHz)'

The ham who wrote to The radial s form an arti-
me at Worldradio sent a ficial ground plane, or
couple of Polaroid pictures co u nte rpo ise ground, and
of him using his rig, but so may be used with a va ri­
they were of too poor qual- etv of antennas which re­
itv to even attempt repro- quire a good ground . Take
duction in the magazine. the longwire. for example.
From the pictures, though, An endfed longwire is at
it appears that he used the least a quarter wavelength
faucet method . The thread- on the lowest band it
ing o n the faucet matches serves. The exact length is
the threading on the hose not c rit ic a l because the
co up ling (afte r the nozzle longwire is not resonant.
is removedl), so the hose An antenn a tuner Ie.g.. an
will be e asy to atta ch. After I -section co up le r) matches
the pipe is su nk into the the high impedance of the
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antenna to the (us ua lly)
low impedance of the
tran smission line . Almost
invariably, di scussions of
the longwire tell us that a
good ground is needed (of­
ten without di scu s sing
what constitutes a good
ground !). As one who had
tried to operate longwires
in the absence of a good
ground, I can confirm th at
fine advice .

Unfortunately, the very
factors which lead us to us­
ing a longwire also prevent
us from obtaining a good
ground for the longwire! A
seco nd-f loo r ham shac k,
for example, a lmost never
allows a good ground be­
c ause the ground line is too
long. An other example is
temporary and/or portabl e
operation . In the se cases,
using two or more reson ant
quarter-wavelength radial s
will work wonders. When
we first moved into our
home, we had left a ll of our
money with the real-estate­
se ttle me nt attorney, and
none was left for antenn as .
I was able to get on 1 5 me­
ters by mounting a Hus­
tlerw mobile antenna and
two radial s in a se co nd­
floor window. Only occa­
sionally, when the band
was crowded, was I d isap­
pointed with the signa l
report.

Fig. 7 shows the ground
syste m used by a n old­
timer I knew many years
ago . Abe was originally li­
censed in the 20s when, he
claimed, the ground wou ld
make or break an antenna
syste m , When he bought
his new house, Abe went
out before the sad was laid

d own a nd constructed the
wire me sh shown in Fig. 7.
The wire s were laid down
a bo ut 2 feet apart, a nd
e ac h c ross- jo int was ' sol­
dered wi th 2%-s ilver lead­
tin so ld e r. After the wire
mesh was in pl ace , the sad
com pa ny buried it under a
layer of sad grass.

My Ground

A cou ple yea rs ago , th e
shack at K41PV literall y be­
came a shac k: a n 8' x 16'
leonard shed in the back ­
ya rd , After th e shed was in­
sta lled, I set a bout m aking
my first gro und-f loor ha m
stat ion. Figs. 8(a) and 8(b)
show the eq u ipme nt con­
figu ration.

My stat ion has the usua l
lineup o f eq uipme nt: t rans­
ce ive r. kil owatt li ne ar, and
antenna coup le r. The cou­
pler, by the way, is a coax­
to-coax type a nd is use d
less for impeda nce m atch­
ing tha n fo r add itiona l at­
tenuation of harmonic s.
The low-pass fil ter (l PF) be­
tween the transceiver and
line ar is used to red uce har­
monics as much a s poss i­
ble before a m plify ing them
in the line ar. I have see n
so me amateu rs use a low­
power a nte n na c o uple r
(e .g., a Drake M N-4) in thi s
po sition .

The phys ica l layo ut is
shown in Fig. 8(b). The o p­
erating d esk cons ists of a
d oor made into a table .
Along the back edge of the
ta ble is a cop pe r st rip.
Sheet coppe r is spec if ied
by width a nd weight. The 1
pound/ftl we ight is both
acce ptab le a nd e asy to
work . Copper flashing used
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ShackMaster'" puts your home station in the palm of
your hand. Whether portable, mobile, around the yard
or around town you 'll be linked through your handheld
to yourhigh performance equipment at home. Even call
home from any Touch-Tone phone and operate,

Scan the bands, change modes, select antennas, turn
gear on and off - all from your Touch-Tone keypad.
Check into nets, work skecs, ragchew and OX without
being tied down to the shack.

Exchange electronic mailbox messages with your
family-like " I' ll be late" , or "All is OK". Or talk with your
family directly through ShackPatch"' ,withyou in remote
control of your home station. Report traffic accidents or
disabled motorists through your home phone while
mobile or portable with Persona/Patch':'
AU the power ofyour home station (and more) really can
follow you anywhere . .. to find out more about
ShackMaster'" just write, send us your OSL, or call and
talk with us at 408-749-8330.
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computer
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Conclusion

That a good ground is a
worthy goal needs little
comme nt. In order to
ach ieve that goal. we must
be cogn izant of the nature
of the soil a round us and of
what constitutes a good
ground. Obvious ly, a per­
son ope ra ting from a
desert comm unity wi ll
have to fo llow a more rig­
orous path than a person
living in a swa mp. In e i­
ther case, it is a matter of
achieving a low-impedance
path to grou nd . Some rules
of thum b are:

1 . Get as muc h surface
of th e conductor as possi­
ble underground.

2. Use short, low-induc­
tance grou nd leads.

3. Use a counte rpoise
grou nd of quarte r-wave­
length rad ials if the two
above a re d iff icu lt to
ach ieve .•

tance. Thus, braid o r strap
shou ld be used. Some peo­
ple use mul tiple strands of
heavy-gau ge wire in order
to reduce the inductan ce.
These methods will also re..
duce the rf res istance of
the ground wire. Whi le de
currents flow th rough the
ent ire dia meter of a con­
ductor, rf currents only
flow near the su rface; this
is the so-called skin effect.
By pa ra lleling conductors
or by otherwise inc reasing
the cross-sectiona l a rea of
the ground conductor, we
reduce the conductor resis­
tance.

BRA ' D-~ iiI'""
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Fig. 9(b). Details of the flashing and copper plate junction.

paste flux. Warning: use on­
ly solid so lde r with resin
paste or a heavy grade of
re sin-c ore so lde r. Some
plumber's so lde r or paste is
acid based, and tha t is a su­
per no-no! Acid-core sol­
der, or acid-based so lde r­
ing flu x, will corrode the
joints .

Th e co n nectio n t o
grou nd cons ists of o ne
8-foot ground rod and four
6-foot ground rods driven
(with two weekends of hard
work ) into hard Virginia
red-clay so il. These rods
a re connected in parall el
with eac h other a t the
1 /4 -in ch co p pe r pl at e .
Aga in, very short leads a re
used.

The term "ve ry short"
keeps popping up when
disc uss ing ground systems.
Just what does "very short"
mean ? Is something whic h
is ve ry sho rt at 80 me ters
a lso very short at 10 me­
te rs? Not necessaril y, be­
cause ve ry short is a rel a­
tive te rm com pa ring a wire
length to wavelength . In
genera l, very short means
" a sma ll fraction of a wave­
length ." Typically, a length
should be less than 1/8
wavele ngth . O bviou sly, a
grou nd wire that is very
short at 10 meters is a lso
ve ry short at 80 meters.
Yet, a wire th at is al so ve ry
sho rt at 80 meters ma y well
be a good ve rt ica l an tenna
at 10 meters!

In add it io n t o bein g
short. an antenna ground
wire should be low indue-

Solde ring to th is system
can be a bit torturous. I
suppose that an o ld-fash­
ioned SOO-Watt so ldering
iron wou ld do the t rick. In
my case, however, a 200­
Watt soldering gun was the
biggest ava il a ble and it
was ins uffi cient. I in stead
used a propane torch with
the Bemz-o-matic solde r­
ing tip. The so lde r was so l­
id plumber's solde r with

both bo lted and solde red
to a l f4-inch copper plate.
Fig. 9( b) shows the deta il of
the junction between the
flashi ng a nd the copper
plate.
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TH7 o x . . • . •. . . •. •. •. •. • . •.. $397.95 + freight
TH3 Jr $174.95 + fre ight
EX14 .. . .... •.. . •. •. •. •. •. •. $289.95 + freight
18 AVT .•.•.•.•.•.•.•.•.•.•. $105.95
14 AVO .•.• .•.• .• . . .• .•.. . ..
2 BOO Dipole . .• .• . .•.• . . .• . . .. .. .•.• .• $54.95
5 BOO 5 Band Trap Dipole •.•.•.•.•.• .•.• $94.95

AR40 Rotors COE $84.95
C045 II $129.95
Ham IV $203.95
T2X .•.•.•.•.• .• .• .•..••••..•.•.•.•.• $269.95

4BTV . . .. .. .. .. •. .. •.... •... . . .. .. •. .. $84.95
5BTV • . .. .. . . . . .• .. .•.• .• .• .. .. .• .. .. . $94.95
G7·2MTR . . . • . • . • . •. •. .. •. •. •. •. .. .. . $124.95

AEX 4O-M Vertical $69.95
B&W All 25 Vertical10i80 $84.95

KDK 2033 2M Mobile . • . • . • .. . . . . . •. ... $269.95
55T·200 ET 2M HT $194.95
SST.4Q() ET 440 HT $239.95
santecsr 142 HT $269.95

10A·25-60 Mhz l OW $38.00
SOA·25-60 Mhz SOW $38.00
SOOA·25--6Cl Mhz SOOW $38.00
1000A·25-OO Mhz 1000W $59.00
258·SO·125 Mhz 25W . • . • . •. . . . . . .. .. . . • • $38.00
SOOC-1ClO-2SO Mhz 500W $38.00
SOOOH·2-30 Mhz 5OOOW $75.00

COPPE~ P LATE

Bird

Rotors

Hustler

Amp Supply

KDK

TelexlHygain

PRICE LIST-As Long As Supply Lasts!

, ~
;Jc41! ?2adic ecmmuJficaticJf4

210 51~1 SI. $.W. Canton, Ohio 44706

Fig. 9(a) shows how the
copper flashing was then
brought outs ide. The shed
uses metal skin, wh ich is
loosened by rem o v in g
sheet-metal screws. The
copper flashing was passed
under the skin and then

I
Fig. 9(a). Method of bringing the copper flashing outside.

to be avai lable at a ll con­
struc tion supply sto res, but
a luminum has take n its
place . Coppe r is now fo und
at specialty meta l distribu­
tors. Each piece of equip­
men t is connected to the
coppe r sheet by sho rt
pieces of braid sa lvaged
from RG-B (or RG-11) coaxi­
a l cable.
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RF-B014 DOWN CONVERTER
800MHz -1.4GHz RF converter for SX-400
e Bands . • MAIN {to cover 26-520 MHl with SX-400) ·800 MHz-l .0GHz·I.0GHz - l .2GHz
. 1.2GHz -1 .4 GHz.AUTO (Automatic cont rol of RF-B014 with an external computer, etc.I • Fre­
oueocres shown tn SX·400 display: SOO MHz lower between 8OO MHz-1 .0GHz. 700MHz lower
between 1- 1.2GHz, 900 MHz lowe r between 1 2 -1AGHz. • Individual Band Switc hes and LED
inocaters. • Current Drain: 250mA Iacorox.l e Accessones: 1 8NC/M-adapter, 1 Cable with BNC
terminals . Dimensions W 148 x H 51x D 225 (mm)

RF-50BO DOWN CONVERTER
SOO -800MHz RF converter for SX·400
. Sands:' MAIN (to cover 26-520 MHl with s x.eooi - 500- 6OO MHz .600 - 700 MHZ . 100 ­
BOO MHz . AUTO (Au tomatic cont rol of RF-5080 with an external computer, etc.] e Frequencies
shown in $X·400 display' 300 MHz lower between 500- 600 MHz, 400 MHzlower between 600­
700 MHz, 5OO MHzlower between 700-800 MHz • Individual Band Switches and LED mocatecs.
e Oorrent Drain: 2S0mA (approx.) e Accessones: 1 BNCIM ·adapter, 1 Cable with BNC terminals,
• Dimensions : W 148 x H, 51x D.22S(mm)

RF-1030 UP CONVERTER
100 KHz - 30MHz RF converter for SX·400
• Bands: (1) l00 KHz- 1MHz. (2) 1-2MHz. (3) 2-4 MHz. (4)
4 - 8 MHz. (S) 8 -17 MHz, (6) 17 -3Q MHz .AlJTO (Automatic cooro
ot 6 bands at RF-1030 with an external computer. etc.! e r-reoueo­
cres shown in SX-400 display: 50MHl higher 00 all bands than the
frequenc ies rece ived, . 'OOividual Mode Switches aOO LED IOOi­
caters : AM. USB. LSB, CWoAUTO.CW tilter (optcoaf} required tor
CW reception . AUTO-Automatic Control of I"T'K:JOeS of RF-1030 with
an external computer. etc, • BaOO Switch and LED Band Irocarers,
Squelch Control. RF Att.. AF Gain Control. Delta Tuning. IF ON/OFF
Switch. NB (Noise Blanked Switch, . Current Drain: 1A (aoorox.I

' Power Supply Unit P·1A (optionall required for RF·l 030, e Accesscnes: 1 BNC·M·adapter, 2 Cable
with BNC terminals . Dimensions: W30Q x H. 90 x D,233(mm)

ACB·300 ANTENNA CONTROL BOX
Manual and Automatic antenna control system for $X·400 series AF converters
. Individual Band Switches and LED lndicaters: 1030, S080. 8014. 1.4GHz UP (for reception or
1.4GHz above) AUTO (Automatic control of antennas tor RF·1030, RF·5080. RF·8014 and for
MAIN scanner) e Current Drain : SOmA Iaporcx.) e Accessor tes: 1 Cable with BNC termlnats
• Dimensions : W. 148x H.Sl x 0, 225(mm)

SX·400
26 - 520 MHz General Coverage SCanner
• Wider Cove rage (100KHz- 1.4GHz 01 above) with RF converters
(optional). • Computer controlled memory channel expeosion
(unlimited) , Hrqh-Spee d reprogramming. Record of Frequenc ies
and Time, and all funct ions remote controllab le with RC·4000
rntertace (optional) . 20 memory channels, Momentary recal l 01
any memory channel. e Continuous normal and limit search without
interruptions by birdies, e stco Mode Switch for scan or search ot
modulated signals . Quick search of the most important f requency
with Priority e Setective FM Narrow /Wide Switch for FMITV
listening. • Variable Delay Control (0 - 4 Sec.) e Current Drain : 1A
(approx.L e Dimensions: W. 300 x H.90 x D. 233(mm)

C ..4000 DATA INTERFACE Control of SX-400 series Scanner and RF Converters through Computer.
• Direct system for NEC 8801A computer . High-Speed Reprogr amming of 20 channels, e scee ot unlimited channels stored in computer, • Record 01 Fre ­
quencies and Time of signals received. • Automatic Cont rol of Bands and Modes of RF converters and ACB-300

·1A REGULATED POWER SUPPLY UNIT . 1A . AC 120V (220V. 240V. 100V availa ble) to DC 13.8V.Dimensions:W90x H.60 x D.13S(mm)
" ' Design and specifications subject to change w ithout notice

}.l L J.I.C.L.·L .A. CORPORATION, A subsidiary at Japan Industries Co . Ltd. Tokyo, JAPAN
•• • 17120 Edwards Rd. Cerritos, Ca. 9070 1, USA Tel (213) 926-6727 Te lex : 551588
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Build the Dixie Whistler
Adding two-tone SSB analysis to your test repertoire

is as easy as one, two, tweet.

Photo B. Typical two-tone test setup. Refer to the text for high-power test ing precautions.
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Frank H. Perkins WB5IPM

Box 13642

Arlington TX 76013

Photo A. Two-Tone Plus is an SSB-transceiver and lioeer-em­
plifier tuning aid which includes a sync output for stable rf­
waveform viewing.

Your SSB transceivers and
linear amplif iers are go­

ing to require periodic test­
ing and adjustment if you in­
tend to maintain clean sta­
t ion modulatio n. This is a
fact of life since amplifier
tubes change with time and
even solid-state circu it ad­
justments drift a bit. One of

the most helpful accessories
for doing your modu lat ion
testing is the two-tone aud io
generator. When a two-tone
audio signal is fed through
an SSB t ransmitter, a distinc­
tive rf pattern is formed
wh ich can be analyzed on a
conventional HF (3o-M Hz)
osc illoscope. The two-tone
rf pattern ca n be used to
di agnose most transmitter
and linear-amplifier modu­
lat ion problems. In this art i­
cle I'll rev iew two-tone test
techniques and discuss the
operat ion and const ruction
o f a two-tone audio genera­
tor which includes a sync
output for stable rf -pattern
displays.

Two-Tone Testing

Fig. 1 shows a typical two­
tone test setup. The two­
tone aud io signal is fed into
the microphone jack of the



Fig. 2(b). Low amplifier bias
pattern.

Fig. 2(a). Normal two-tone
pattern.
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Fig.1. Two-tone test setup, top view.

Fig. 2(e). Carrier leakage.

Fig. 2(d). Cycle loading dis­
tortion.

Fig. 2(f). Pattern due to un­
balanced tones (not ampl~

fier problem).

Two-Tone Plus

Let's now conside r the de­
sign requirement of a two­
tone audio generator. The
generato r should provide
two low-d istortion aud io
tones in the 300-21OQ-Hz
frequen cy range, at least
1000 Hz apart. The tones
should not be harmonica lly
related, or one of the distor­
tion frequenc ies (lower 3rd­
order di stortion produc t)
will wind up on the ca rrier
frequency and create a con­
fusing display. Gain and Bal­
ance controls shou ld be pro­
vided so the generator can
be adjusted quickly fo r dif­
ferent transceivers.

The re is one addition­
al feature that would be

,-~I I

Fig. 2(c). Overdriven amp/~

fier pattern.

Photo C. Typical two-tone rf test pattern. Note stable display.
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This type of distort ion can
generate serious "splatter"
and should be avoided. The
peak- to-peak amplitude
where clipping (ALC discon­
nec ted) begins shou ld be
used as the maxim um peak­
to- peak a mplitude for a
voice waveform (to assure
clean modulation). Clipping
distortion can occur at less
than ra ted power if the load
for the transceiver or linear
is incorrect. or if the output
stage of the transceiver or
linear is not properly tuned.
Other causes of cl ipping be­
low rated power include low
screen voltage, weak final s,
problems in the audio or
low-power rf section of the
transceiver, and power-sup­
ply problems.

Inciden ta lly, certain sol­
id-state transceivers do not
work well with some of the
older linear amplif iers, espe­
cia lly those Iinears with un­
tuned inputs. In such in­
stances, cl ipping distort ion
or low amplitude will often
appear only on one side of
the two-tone pattern , as
shown in Fig. 2(d). Carrier
leakage wil l cause alternate
waveform peaks to be of dif­
ferent he ights, as shown in
Fig. 2(e), although th is is not
a sensitive test of carrier
suppression. If the unwant­
ed sideband is poorly sup­
pressed, a ripple component
will be seen on the two-tone
pattern. Fig. 2(f) and Photo 0
show a two-tone rf pattern
due to improper audio tone
bala nce. The balance con­
trol on the two-tone audio
generator should be care­
fully adjusted to produce a
complete null in the corre­
sponding rf pattern.

SSB transceiver. The If out­
put of the transceiver is then
routed through a linear am­
pli fier (opt ional) and an
t -oad sampler to a dummy
load. A low-voltage sample
of the two-tone rf signal is
taken from the Sample out­
put of the l -Pad to the verti­
cal input of the oscilloscope
for display. Take careful
note of the safety ground in­
terconnect ing each compo­
nent that operates from ac
power and/or inte rconnects
high-power ri. The safety
ground should always be in­
stalled befo re any equip­
ment is plugged into ac
power and turned on.

Photo B shows a typica l
test setup. The Lpad sam­
pler is on the fa r left and the
two-tone generator is be­
tween the oscilloscope and
the transce ive r. Photo C
shows a two-tone pattern in­
dicating clean, linear modu­
lation. Note that the enve­
lope of the two-tone rf pat­
te rn appears to be made
from two sine waves that a re
180 degrees out of phase
and connected a t thei r zero­
crossing points. Distortions
in this class ic pattern will in­
dicate va rious modulation
problems.

Fig. 2(a) again shows a nor­
mal two-tone rf envelope
pattern. Fig. 2(b) shows dis­
tortion in the zero-crossing
portion of the waveform.
This is usually due to the
bias cu rrent being set too
low in the final stage of the
transceiver or linear ampli­
fier. (To determine which ,
test the transceiver by itself.I
Fig. 2(c) shows clipping dis­
tortion due to overdriv ing
the transce iver or linear.



Photo D. Iwo-rooe pattern w ith audio tones unbalanced.
Not an ampl ifier problem.1 Always adjust the Balance control
for a complete nuIJ.

Photo E. Upper trace shows the composite audio output of
the Iwo-Ione Plus generator. Tones are synchronized but are
not harmon icaffy related. Lower trace shows sync waveform.
Both tones are harmonics of the sync frequency.

Fig. 3. Block diagram of Two.Tone Plus.
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The output of the generator
is taken from the Cam con­
trol. R25. 10 D is used to
provide a ground reference
equa l to one half of the sup­
ply voltage. SW2 allows re­
mote transmitter keying for
most transce iver designs,

Fig. 6 is the schematic of
the digital sec tion of the
generator. 10 is a quad
AND gate which is used for
severa l functions. le 2A and
IC2B are used as Schmitt
triggers by applyi ng positive
feedback from the ir outputs
through resistors R29 and
R28, respectively. The 480­
Hz signal is converted to a
square wave by IC2B, and
the 168Q. Hz signa l is con­
verted to a square wave by
IC2A. IC3 is a dual divide-by­
sixteen counter. One section
is used as a divide-by-two
counter by simply tak ing an
output from the first stage
of division (pin 3). The sec­
ond section is forced to di­
vide-by-seven by detecting
the count of seven with IC2C
and IC2D and immediately
resetting to zero, The divide­
by-seven output is taken
from pin 13. The divide-by­
two output is applied to the
reference input of the Pll
(IC4) and to the network of
R30 and C6, which creates
the ramp waveform for the

1680 Hz, is divided by seven
and compared to the 240-Hz
Pll reference freq uency.
The Pll outputs a con trol
voltage to lock the 168Q.Hz
oscillator to exact ly seven
times the sync frequency.
Note that the frequencies of
the two output tones have a
3.5:1 ratio, so a direct har­
monic relationship has been
avoided, Also, the difference
between the two frequen­
cies is 1200 Hz, the 5th har­
monic of the sync output.
Photo E shows the two-tone
audio output and the sync
output of the generator.

On to Fig. 4, the schemat­
ic of the gene rator's analog
section. A Tl084C quad op
am p (JC1) provides all the
ana log active-device func­
tions. lOA and 10 B are
used as conventiona l Wein­
bridge oscillators with tem­
perature-variab le res istor
feedback stabilization (R1
and R2). R3 and R7 provide
oscillator amplitude ad just­
ments, and R6 provides a
fine frequency adj ustment
for the 480-Hz osci llator. Q1
acts as a voltage-variable re­
sisto r and is used to tune the
frequency of the 1680-Hz
oscillator by the Pl l. IC1 C
add s the two oscillator
tones together, with R1 5 act­
ing as the Balance control.

,

monic of the sync, which
means the scope will sync
Hll to the two-tone rf pat­
te rn.

So much for the theory,
let's look at the block dia­
gram in Fig. 3. The outputs
of two sine-wave audio os­
cillators are summed in an
adde r circuit which includes
the Balance control. The
output of the adder circuit is
routed th rough the Cain
control to the audio output
jack. The low-frequency os­
cill ator, at about 480 Hz, is
a lso conve rted to a square
wave and divided by two to
gene rate the 240-Hz sync
ou tput and reference fre­
quency for the Pll.

f\.1eanwhile, the high-fre­
quency oscillator, at about

4 ' 0 ...
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OSCIU ..OR

-
10.l 0.1 .
_ l>l>U

_00'0 OU

168O...
OSC ll L"O_

s, .c aur
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T.,GCU r- -,

•c,

nice - a sync output for the
osci lloscope. Otherwise ,
you have to sync on the rf
waveform itse lf. which is
quite touchy and tends to be
unstable . Trying to sync on
one of the audio tones
doesn't work (I tried) be­
cause the rt-envelope-pat­
tern frequency is equal to
the difference between the
frequencies of the two
audio tones.

Fortunately, a simple Pl l
(pha se-locked-loop) c ircuit
can be devised to provide
two tones that are not har­
monically related but are
both harmonics of the sync
output. A few blackboards
of higher math will quickly
show that the difference in
freq uenc y betwe e n the
tones will a lso be a bar-
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AUTOMATIC
ANTENNA MATCHER
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'''G ~ IlPlllll AlITOMUl e
" " U N" " lllATC1l1!1l

200 WAT" 1'.1.'•
•1 t. 10 _lIZ .

ONE ANTENNA.3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

UNEXCELLED FOR "FREQUENCY HOPPING"

• NO MOVING PARTS!
• 5 YEAR WARRANTY !
• INSTANT MATCHING!
• 50 OHM INPUT!
• LOW NOISE!
• DIPOLE!
• MARINE!
• AMATEUR!

• 100% SOLID STATE !
• NO CONTROL LEADS!
• LIGHT WEIGHT!
• HIGH EFFICIENCY!
• 200 TO 2KW. P.E.P. !
• LONG WIRE!
• MILITARY!
• AVIONICS!

* MADE IN AMERICA, BY AMERICANS. *
Over 2,000 Satisfied Users

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dixie Highway, Pompano Beach, Florida 33060

305-785-2002. Telex 514365 (English FTL)
•••.•••••.•••••••••••. s ••.•.•••.•.••s ••.•.••-,. · •••'57ss.s57.7Es ..
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~ L-Pad Power Sampler

Fig. 8 is the schematic of

1S-turn pots). Center the Bal­
ance control and crank the
Gain control all the way up.
Turn the on/off sw itch to
"On" and hook your scope
to TPl . Adjust R3 for a 3-V
p-p sine wave. At this ampli­
tude there should be no ap­
parent distortion in the sine
wave, unless the battery is
fl at. Adj ust R6 for a sine­
wave period of just less than
2.1 milliseconds (480 Hz).
Amplitude and frequen cy
interact a bit so you may
need to ad just R3 and R6 in
sequence a couple of times.

Now look at TP2 and ad­
just R7 for a 3-V p-p output.
Using TP1 for sync, again
look at TP2. You should see
a si ne w ave " sl ip p i ng"
against sync. Ad just R6 care­
fully until the 168o-Hz sine
wave seen on TP2 nearly
stops . Now remove the
jumper between TP4 and
TPS. The 1680-Hz sine wave
should lock in sync within a
couple of seconds. Now
touch up R3 and R6 slightly,
if necessary, for 3-V p-p sine­
w ave am plitudes at TP1 and
TP2, respectively. Both sine
waves should be free of dis­
tortion. Check the wave­
form at TP4. It should be be­
tween - 0.5 and - 1.0 V de,
with litt le apparent ripple.
Short TP4 and TPS together
a couple of times whil e
monitoring TP3 to ensure
that the PLL readi ly locks.
Check the Audio output
jack and the Sync output
jack for proper waveforms,
as seen in Photo E. Turn the
two-tone generator on and
off several t imes to ensure
that it stabil izes and locks
up reliably. Make any ad­
justmen ts needed. If you
have any problem s, review
the schemat ics and the the­
ory o f operation for hints.

You will need to make up
an audio cable between your
two-tone generator and your
transceiver. O f course, there
is little standardization be­
tween microphone connec­
tors. Refer to your transceiv­
er manual for information.

,
14" " CO~OUC TOR

J ~C~

~UO'O
aeo 1:1 l~ a O H ,

o-,o..v, ·.

S/8-inch-long aluminum tub­
ing as standoff spacers. The
tubing has an inside diame­
te r a little larger than 1/8" .
Notice that I recommend
high-quality z-wan poten­
t iometers for the Balance
and Gain contro ls. These
pots don't creep or get
noisy; they are well worth
the extra money.

Tune-Up

After const ruct ion is com­
plete and you have caref ully
checked for solder bridge s
and correct wiring, turn the
on/off sw itch to off and in­
stall a fresh 9-V battery.
Jumper TP4 and TPS togeth­
er. Set R3, R6, and R7 mid­
range (remember these are

Fig. 4. Analog section.

for circuit-board layouts for
my earlier 73 projects (and
some coaxing from ye friend­
ly editor). I bit the bullet this
time and have done circu it­
board artwork. I must admit
it speeds up construction.
Fig. 6 gives you the circu it­
board artwork 1:1. Fig. 7 de­
tails parts placement. I used
a #70 bit to drill out the IC
pads and a #65 bit to drill
out the rest. The four mount­
ing holes were drilled out
with a 1/8-inch bit.

You should be able to
bui ld the project on a perf­
board, or wire-wrap (that's a
digital term) it if you choose.
The circui t board in my two­
tone generator is held in
place with 4-40 screws, using
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Fig. 5. Digital section.
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Construdion
Photo A will give you my

opinion of a fun ctiona l
front -p an el layout a nd
Photo F some ideas on inte­
rior arrangement. After re­
ceiv ing many letters asking

,.-

,",

"'" "

sync output. The divide-by­
seven output from IC3 is ap­
plied to the vco input of the
PLL, pin 3. The PlL control
voltage is output on 1(4 pin
13. This voltage drives net­
work R31 -R32-C7, which ba­
sically sets the dynamics of
the loop. R33 and ( 8 pro­
vide ripple filtering for the
PLL control voltage, which is
routed back to Q1 . R34 and
R35 provide a test voltage
for tune-up purposes.



NAMPA SATELLITE SYSTEMS, INC,

TWO LOCATIONS
312 12th Ave. So. 6012 W. 34th 51.

Nampa, Idaho 83651 Houston, Texas 77092
(208) 466-6727 (713) 957·5140

1-800-654-0795 1-800-521-8300
For Service ONLY (208) 467·3204

NEW LOW, LOW PRICES!
100% NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE

FOR MORE INFORMATION CALL 208-466-6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Recolvor, 100· LNA, LNB , or LNC, Wilson MD-9 Dish,
100 FI. Cablo Pack, LNA Covor, Polarmallc I Foodhorn , NSS Dish Drlvo, All Connoctors & Instructions.

Wilson YM1000 System $1433

~ _._ . _- - - - .-

iAL~-; ~ tI •
Drake ESR 240 System $1542
Drake ESR 324 System $1392
Luxor Mark II System $1908
Maspro SRS System $1692
Dexcel 1300-01 System $1543
Dexcel 1200-01 System $1293
Dexcel 900-01 System $1178

Uniden UST 3000 Sys. $1472
,,,,, " m "''' "". " ... "'''

Little Wil by Wilson $ 899
Boman SR1500 System $1133
Boman SR2500 System $1833
MIA Com H1 System $2082
MIA Com T1 System $1982
Sigma Mark 2A Sys. $1133
Sigma Mark 3 BL Sys. $1362
Sigma Mark 5 BL Sys. $1433
STS MBS-SR System $1512

$1242

. .._----.' j i -_ 0 •••.. ---.. . ..... ---.. . - OJ -.fij - - . - ..•-. -. .
, .y

•
Wilson YM400 System

-UllIJlltlnJIU -

PM 9' Olsh 0.0 0 • • 0 $ 60
PM 10' Dish . 0 0 0 • • $140
Prodelln 10' Dish 0 0 • • $400
Rangor 11' Mesh Dish 0 0 •• $300
Magnum 12' Dish 0 0 • 0 0 $400

OPTIONS with system
85° LNA 0 00 0 ••• 0. 00 •• 0 .. $ 80
NSS Memory Trackor 0 •••••• 0 •• 0 ••• $1 00
MTI2100 0 0 • 0 0 0 0 ..... $225
MTI4100 . 0 0 0 0 •• 0 ••• $345
Houston Tracker IV 0 • 0 0 0 0 0 $325
Houston Trackor IV + 0 $425

" When You BUY, Say 73" 73 for Radio Amateurs · April , 1985 41



Initial Testing

Prepare to hook up your
l -pad to you r transmitting
equipment. Be sure every­
th ing is properly grounded . I
suggest mounting the l -pad
on an alum inum p late,
whic h is in turn waIl-mount­
ed. Ground the plate! Do
not connec t the l -pad to the
scope yet. Connect your
transceiver to an swr meter,
the swr meter to the l -pad,
and the Lpad to a dummy
load. Starting with low pow­
er (100 Watts or less), key
down for 30 seconds. The
l-pad should introduce no
sw r. After key-down, turn off
all transmitting equipment
and quickly inspect the inte­
rior of your l -pad. The fuse
should be OK and nothing
should be hot. Continue
testi ng to full stat ion power.
If everything has gone well,
power down all transmitting
equipment and connect in
the osci lloscope and two­
tone audio generator. Be
sure all safety ground wiring
is hooked up {refer to Fig. 1 l.
Set your scope to one volt!

away f rom the mounting nut
in the upper left corner of
the c ircuit board, and from
the wa ll of the minibox. The
heavv wire connecting the
50-239 connectors came
from the center conductor
of a piece of RC-a coax. The
L-pad minibox is a Bud CU­
3oo8-A

,O'

•

Photo F. Interior layout of the two-tone generator. Construc­
tion is quick and simple.

cult-board pattern is 1/4"
minimum. Note that in the
lower right corner of the ci r­
cuit boa rd. the mounting
nut provides a ground point.
A ground w ire is also taken
from this point to the BNC­
connec to r gro u nd l ug ,
which is fashioned from
copper shim stock.

The circuit board in the
sampler is mounted using
4-40 sc rews, with 1/2-inch­
long pieces of alum inum
tubing used as standoffs .
The "fuse" wire must be at
least 1/2" long. Route it

1'1 28 ' 1'1 29

'fir
-

~
I •!II II

,'

• u: a•

••

Because of the power in­
volved, build the l -pad sam­
pler carefully. The circuit
board used to mount the re­
sistors has a vel)' simple pat­
tern (see Photo G) w hich can
be eas ily etched using mask­
ing tape for resist. Note that
the resistor sets are spaced
3/B of an inch apart. l ooking
at the upper left corner of
the circuit board, note that
the clearance between the
mounting nut and the cir-

Fig. 7. PCB parts placement.

42 73 for RadIo Amateurs· April, 1985

Fig. 6. PCB artwork.

t he l -pad samp ler and
Photo G provides a view of
the interna l construction.
Four pairs of 4.7k, 'l-w att re­
sistors form the series ele­
ment of the sampler, and a
51 -Ohm, 1/2-Watt res istor
forms the shunt element. A
single hair-th in strand of
copper w ire from an o ld
" zip cord" provides some
fu sing protection in t he
event of a component fai l­
ure or circuit faul t.



See your favorite amateur dealer or write for a free amateur catalog.
IN USA larsen Electronics, Inc IN CANADA Canadlatl Latsen EIe<;tr<Ylics, l1d

lT611 NE 50mJlue 149W8sl6lll"""e
PO eo. 1799 Vancouver,e c V5Y l K3
\o'anc<:IO,Ml<_WA 9l:l668 604-872-8517
206-57J.-2m

LARSEN.- KOLRC>O- AN Q KOLDUCKIEe ARE REGISTERED TAAQEMARI'$()F LARSEN ELECTRONICS INC

gives it stability and keeps it
short- nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 180.'

Larsen otfers ten different
VHF HQ series antennas in
the 136 to 174 MHz range,
to work wi th most popular
handheld radios. So whether
you're calling for help. or
just shooting the breeze. you
can be sure that Larsen
KIilduckie antennas \vill
never run short on
performance.

GJ ~
~rsen Antennas

The Amateur's Professional"

A quarter-wave antenna is
great for range. But it's too
taUfor most VHF handheld
applications. So Larsen" has
cut the quarter-wave down
to size, without taking any
shortcuts in design or
construction,

The Larsen HQ (helical­
quarter-wave) Kulduckie'"
antenna stands just slightly
taller than a helical type. but
measures up to almost full
quarter-wave performance.
The helical design below

October 1983
Fall a ruenna iss ue, packet h ardware

November 1983
Com p uters in the sh ac k

December 1983
n 'RO tips, repealer com rcller. easy

PC hoards

January 1984
Crossl lnk syslenl, Apple d r aft in !\:.

t u il winding

February 1984
Allband HI' a nt e n na. u p-am p
primer. tT 101 d igita l d isplay'

March 1984
Space Sh uttle extravaganz a

April 1984
In aide l)aYltln. easy- signal mo nitor,

fou r-band mobile whi p

May 1984
Spnng anten na issu('-9 proj ects'

June 1984
Transistor tester , frequency counter,

\ 'IC·20 ~Iorse

July 1984
Dayton p hoto-jou rney, cordles~
phones, ronsuucnon method s

August 1984
T wo-tune tester , H W·IOI mod s. kW

for 160
September 1984

VlUllF waumeter, T imex HoT lY
syste lll

October 1984
Fall antenna issue-9 s kyhooks~

November 1984
Colur C OIllP U U_'T ssn ', TVI cure

December 1984
Touc h tone data display. rr ansts ror

tu tor, line condit io ner

In each back is~...e, you' ll also find ou r
nogular (eaturn as well as~ews and
new product annOUllC('men15.

Each b.irock m ue costs $3.50 plus
$1.00 . hipping and handling. On or­

dnt of 10 or more back issues. there
D a flal $7.50 . hipping and handling
(H . Send your chceck o r money o rder

to ". Aun: Back Issue Orden. 80 Pine
51,. Pelerborough. NH 0.1458.
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Photo C. Construction detail of the L-pad sampler. Although
simple, build the L~pad carefully since it handles high {XJWet'.

Parts Li st

Circuit Board
TL084C Quad op-amp IC IC1 1,2
4081BE Quad AN D gate CMOS IC IC2 1)
4520BE Dual + 16 CMOS IC 1C3 2
4046BE PLL CMOS IC 1C4 2
MPF102 J FET Ql 2
1N914 Diode CRI 1)
RS 272-1141 tz-v-oc, 25-mA lamp R1- R2 1
43P500 re-turn, 5tJO.Ohm pot, s;. W R3,R7 2
43P5000 t s -tum, 5OQO.Ohm pot, s;. W R6 2
MY .033/100 .00000F mylar™ cap, 100 V de C1-C4 2
MY .1I100 .1-uF mylar cap, 100 V de C6,CS 2
R 220116 22O-uF, is-v-ee radial elect. C5 2
TM 4.7135 4.7-uF tantalum cap, 35 V de C7 2

Other resistors are ~ 5%, 'I.·W, metal film.

Chassis
CU3007A Buclij" x S" x 4" minibox local
CMU5021 Sk.()hm, 2·W pot R15 2
CMU1021 1k.()hm, 2.w pol R25 2
RS 274-323 'I.",3<:onductor jack and plug Jl 1
AS 27&105 BNC connector J2 1)
RS 275-324 SPST miniature toggle switch SWl-2 1)
Plus hardware, 22 AWG wire, battery, clip, etc.

Suppliers
1. Radio Shack
2. Jameco Electron ics, 1355 Shoreway Road, Belmont CA
94002, (41S)-592.a097.
Note: Equivalent components are available from many other
suppliers.
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Fig. B. L·pad power sampler. A ll resistors como. or film (no~

inductive). Fuse is th in copper strand from zip cord, l fi " to
3/4" long. Connect 50-239 connectors with RG-8 center coo­
d uctor wire. Keep BN C connector 3" awa y from 50-239s;
space resistor sets 3/B" apart. Test run sampler at full power
before connecting to scope. Max imum power 2 kW PEP; 1
kW CWo Maxim um vswr 2:1 .

division . Turn the two-tone
generator on and allow it to
stabilize. Be sure the Bal­
ance control is cente red and
the Cain contro l is turned
down. Key the t ransm itter
from the Xmit switch on the
two-tone generator and ad­
just the Gain contro l and

scope settings for a display
similar to Photo C. How
does the modulation look?
Cont inue testing to fu ll
stat ion power. Remember,
don 't go over 2 kW PEP.
W hen using the l -pad sam­
pler, don't exceed an swr
of 2:1.

Closing Thoughts

Some of the newer trans­
ceivers feature tuning con­
trols on the microphone and
are probably going to be dif­
f icu lt to interface di rect ly
through the m icrophone
connector. For these rigs, t ry
running the two-tone audio
signal th rough an amplif ier
and low-distortion speaker.
Just hold the m ike in front of
the speaker and key up. Not
ideal, but better than noth­
ing. Many transceivers and
hnears heat up quick ly when

ru nn ing two-tone tests.
Don't test too long each
time, and allow generous
cool-down periods . Be care­
ful. You can be very serious­
ly burned on high-voltage rf
and high-voltage de shocks
can be lethal. Use the ut­
most care when testing and
m aintain in g you r station
equipment.

If you wou ld like to ask
me a question about this ar­
t icle, please send an SAS E.
73! .

SEND FOR BROCHURE! $199.95
Send us your name and address lor a detailedde'Scriptionol .

the Kansas Cil Ke er KG-l and Its accessories. (Special Introductory Price)
y y Includes cables and power supply

~ICMTllI: 11(111-"&'UIDIlll_ fVBI fOlI TllI: WoO

"'Cont PI"" Il~

FEATURES' 2llOO Enl C* " ngll .~ dl$k 19
II..... C* enlf'l'l: Two or dual d l$k opllon: AulO or
~I timeldall logging: "'",10 or ..........1 banQ'
~ logging: Ed itlul)d-.II INh,w_ lorwtidho­
...... toCIlI\ Iulty "*'" drIwn: compIeta log """-:
Print~I log to prlnl "'" pring dIUp .r-t to
lhe tcteen or prlnl"", PrInt OSL I. bell autCJ/Tnllt.
ual: PTlnt OSL cards autolrnll_l: WAS tummaf)'

and ,eport to "'_ or prlnl"'" oxCC Iunwnaf)'
and ,eport to scr-'I or prlnl• . Faal... tllan lloasic.
Oetalllld 1M« 1.
Cant...... PI ONLY 134.85

COllTEIIDI' I'I.USI'"u«IUtI.n
CllIITtltDl. ll• .n l.... UDI«MIl__....1
Dl lIlll"~h 51

...FIfEFaaS........_ :

ClUIIlT.OIUCI
IllFTWW DI'tlIIOIl
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CW WILL NEVER BE THE SAME!
The " Kansas City Keyer" Model KG-l Is a microprocessor

based keyer wilh 1500 characters of memory, analog and
digital speed controls, flexible serial 00. generator, tune tuoc­
tion, auto space, WPM function, paddle reVilrsal, OAl loops,
beacons, variable weighting, editing, plus mlK:h lTlOfe.

ANYONE CAN USE IT!
The KG-l ·s EPROM contains user-friendly soltware that

enables you to uti lize aUof the system 's features with ease.
Our manual shows you how to automate most 01 your CW

con test operating.

LANCE JOHNSON ENGINEERING
P.O. BOX 7363

KANSAS CITY, MISSOURI 64116

Model KC,1

I<c KEVER
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- the best in satellite TV prog ramming .

* Weekly Updated Listings* All Scheduled Channels* Complete Movie List ing* All Sports Specials* Prime Time High lig hts

• $39.00 per yr. (52 weekly issues)
• $ 1.00 for Sample Copy

WHAT'S REALLY HAPPENING
IN HOME SATELLITE TV?

If you already have a d ish , then you need

SATELLITE
TELEVISION

.• MAGAZINE

A monthly ot 1DO-plus pages, has all you
need to know about where to find equip­
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

MONEY BACK GUARANTEE if not
satisfied (subscription orders on ly) .
Keep first issue with our compliments.

• $19.95 per yr. (12 monthly issues)
• $ 2.00 for Sample Issue

$'.1::1\I.95

$19\1.%

$ 14~.~"

$W~9"

EOGE
CONNECTORS

~:::::~

'

13 vee RELAY
CO NH .CT' S P N C
10 AMP (lil120 VAC
H. ERGll E CO IL T
OPEN CONTACT

COil. 13 VDC 650 O " MS
SPECIA L ".00 EAC H

5 STAT10N
NON-lNTERLOCKING
SA"'E AS ABO~E . eXCEPT
EACH S W'TC.. OPERATE~

INDEPeNOHITLY
$2_50 E,\CH

22 /44 22/44 GOLO PlATE D
CO NTACTS

156 CO'H ACT SPAC 'NG
$2.00 EACH 10FOR $ IB 00

I WOI"~W in

lOW inp ut

lOW inp ut

IW m ~W in

write for details

M~T 50-28 $189.95
MMT 144- 28 $ 169.95
M MT 432- 28 (S) $259£.95
MMT 439-AlV $339.95
MMT l296~I 44$299.95

OTH ER MODFL<; AVAILABlE

120V INDICATOR
..Q{l ....... \i =

NEON 'N O'CATOR
RATED 1<0 ~ 1/3 W

MOUNTS 'N ~16" HOle
7~ E,\CH REo lENS

10 FOR $7,00
100 f O R MOO

FREE' FREE! FREE!

Q UALITY PARTS AT DISCOUNT PRICES I
SUB·MINIATURE KEY ASSEMBLY SOLIO STATE

g.~:~~Oe7:~:~~:~~~ ~:~y R~~~S ~fW
SOLDER TYP!: SUB_MI NIATURE CONIA'NS 5 SINGLE_POLE .

CONNECTORS USED FOR NORMALLYOPEN SWITCH ES RATED
COMPUTER I<OOK UPS MEASURES 3-\0· LONG CONTROl _ 2 • R-l ~\IDC

08-15 PLUG $2 75 _ lOAO_1201'AC 2 AMPS
DB .15SOC KET $4 '00 ~6KE Y TT L COMPATI8l,
DB-15HOOD $1 :50 ~ SUS sur I' V" . "' . 1" ' II GH
D8-25 PLUG $2. 75 LlCti $3. SO EACH 10 fOR $l}OO
0 8 -2 5 SOCKET $3.50 calHA ' NS 6 SINGU ·POLE ~::::-::~::::..",,,..,:-::I
OB·25 HOOD $1.25 NORM AlLYOPEN $WITCHES ",

"PARALLEL" PRI NTER "'["- SU RES 4"'- LO NG

~
ONNECTOR """" CRYSTAL

~ $OLDER STYLE ~CASE STYLE HC33IU
~ 36 PIN MALE USED 2 MH' COlOR_Sf

ON " PARALLEl" 3519.!S45 11C
55.SO E.lCH OAT'" CABLES $3.50 lA '1.00 EACH

POWER AMPLIFIERS
all models include RF VOX & Low Noh..· RX Pn--Ampl.
(no pre-amp in MML432-100)
2 \t......... llM1Woutput MMLl44- IOO-LS

lOOWoutpul MMl.l 44- IOO-S

!illWoutpu1 J.lMl.l 44-50-S

3OW output MMI.l44-30-IS

MINIATURE TOGGLE
SWITCHES

LL ARE AATtO $ .....P'S 0,,'25
S.P.D.T. S.P.D.T. A
(ono()nl~(ono()n l

e c s wc e SOLCER W O
' O••. f R,""O TERM'''Al S.. .. ~ 11.00 U C"
W s><,NO .." 10 f OR 10 00
, .. EACH "" '00 _0"S«I
'0 fOR 1? 00 5 STATION

S P 0 T S.P.D.T. INTERLOCKING
•.•• ~ (00-00 '

(on-olf-on) e.c lUGS MADE BY ALPS, ~""'"
..O...T.....EADED . .. " EADED .... 3 · 2P OT A~O . H ,j:.n
DUS>+'''G DuS.. ,..G = 2 . 6POT ' ~'J;,
ec STYl e ,~. " ." E""" SW'TC>+ES ON fULlY
' .. U CH 10 FOR " ,00 'NTERlOCK'''G ASSE "'BlY,nf OR " 00 ' 00 .0.. S«I"oo=-~",-:!:r:~i'::!i~b:d 3'" BETWEE N

MOUNT ING CENTE RS
$2.50 EACH

Ad d a rranwerter 01 convener to )'our C' " u ng 10m, tim or 2m equll'menh
Choose flom Ihe la rge'l -erecuon of module, J'JI1JIlIe for DX. OSC,\ R,
LML . ATV.

TRANSVERTERS

WORK THE U.H.F. BANDS

STV,. /OnSat ,.
P.O. Box 2384 · Dept. PS
Shelby, NC 28151·2384
Subscription calls only

Toll Free 1-800-438-2020

Visa® MasterCard ® accepted (sub­
scription orders on ly). Al l prices in US
funds only. Wri te for foreig n rates.

Send this ad along with your order to:

'- .

VlSA

$."169.9"
$ 19\1.9"

$209.9"

70/ MBM 48

J.lMI.432 _ IOO lOW input

J.lMI.43';/_.1){l lOW input

J.l MI.4.~2_~L~ IW or 3W in
( :Om in~ """'. Wat~h for delai!>.

Speet re m InlernllioRIlII , Inc.
Posl Office B Oll 1084S
Co ncord, MISS. 01741 USA

Send 40¢ stamps for full details
of our VHF/UHF items.

Pre-selector fi lters Pre-amplifiers Antennas
Low -pass filters Tra nsverters Cr ystal filt ers
varactor rriplers Convert ers

$63.40

$47.95
$69.95
$59.95
$89.95

1(lOW OUlput

5l1W OUlput

3l1W OUlput

•

12&1-1296 \t il"

ANTENNAS
OS- 2M
I296-LY
IOXY-2M
70 cmlMBM 48
70 nnlM BM 88

432 "Uk
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WA9TDD

f---- : •.Quatty

S...-
L ow Price

INCLUDE CALL SIGN WITH ORDER!

DXing VIA COMPUTER!
DX-l determines MUFfIUT, Gl'e')Une.
distance'Azimuth, Sunriso'Sunset plus 433
country database!

OX-2 detennines MUFfIUT, distance'
Azimuth, Sunriso'Sunset plus 433 country
database!

Refer to 13 Magazine. September '84 issue,
page 84, and Ham Radio Magazine. August
'84 issue. page 81.

For Apple II, II + , lie & IIc

64K is required
OX-I $42.45 sIh incl. CA res. add $2.60
OX·2 $22.45 sIh incl. CA res. add $1.30

To order. please call or write:

FOR MORE IN FO,OR ORDER. CAL L OR
WRITE:

W.H. NAIL COMPANY
275 lodgeview Drive
Oroville. Ca. 95965

MI C (916) 589-2043 VISA

DXEnt..,....
5861 Bridle Way

San ,.... CA 95123
(4081 578-3708

Eg bert II '" ..6 9 95 Include .. p'''9 ,"m. hIIC k up to
documentat,on, USA Residents add Sl SO 10 '
shipPIng All othefsadd 106 00 c e fl.-s add6"b
lillie.. t .. >

EGBERT ll+
RTTY· CW • XFER

for the Apple II. 11+ , lie
Tran sm it & Receive with Sof tware Only

NO TU REQUIRED
The Egbert ][+ has RTTY/ CW/ XFER
on me same d isk' an d feature s: split
scree n opera tion. type ahead butter, se­
lectab le mark. space. shift and speed.
c han ge modes and speeds from me nu.
meubox With selective call a nd save to
d.sk. Provisions for UP to 9 canned
messages on each data disk. and much
more.

Horizon Pmting Co.
3t5 South Cr~ Pl
l~d,L.60148

4 Choices 01 co6ored card
stock

Send SASE lor samples &
orawig nlormation

$20.00/1000

-­.--­. .... --.- .. - --:=:;...- -.---
'. -::,:::-.-"

. _ -..J........- -.,--::. ...-....._- ­- ..- -... -::. - -".- --..­. - ..- # -.-....-

The best just got better!

OU.S. callbook S21.95 $3.05 $25.00

o F oreign ColIllbook 20.95 3 .05 24.00

Order both books at the same time for
$45.0 0 Inc lu d in g shlppin9 w it h in the USA.

T el : (3 12)234 -6600

Of cou rse , Can ad ian and Me xican amateurs
are also listed In the 198 5 Foreign caueccx.
Don 't delav I T he g,eat new 1985 Callbooks
were published December 1, 1984.

Order your copies now!

As an ..doed bonus , the 1985 U.S. callbook
arso lists the am ateurs In canada an d Mexico!
You get the complete and accu r ate U.S.
list in gs (prepared ev our own editorial staff) ,
all t h e usual up-to-date call book ch arts an d
tab les, PLUS can ada and Me xico . N ow t ha t 's
rea l value !

Order from your oearer or dlrectlv from the
PUblisher . Forelgo resloentli add $4.55 for
shipping. illinOIS resi dents add 6 % sales tax.

Keep your 1985 Callbooks up to date.
The U.S. and ForeIgn Supplemen ts contain
a ll actlvl tv for the preylous t h ree months
Inclu di ng new licenses. Ayaila ble from t he
publisher In selS o f t hree (March 1, June 1.
and september I ) t or onlV $15.00 per set
Including sh ipping . Specl fV U.S. o r Foreign
SupplemenlS w hen ordering. illinois res­
Idents add 6% sales talC . Offer vo id after
November 1, 1 985 .

AAOlO AM.;e: IIba a k INC.

l.l Dep t , B
92 5 Sherwood Or •• Box 241
Like Bluff, I L 60044 , U SA

S900
S900

39 ,00

39,00

29 00

S9 00
69 00

532 ,00

t -oe
MRf 221
MRf 222
MRF22.
MRF231
MRF23.
MRF231
MRF238
MRF239
MRF24 0
MRF24 S
MRF24 1
MRF260
MRF264
MRF492
MRF601
MRF62 1
MRFUI
MRF6U
MRf 6.6
MRF6. 8
501 416
50Ul1
2N4.21
2NS9.S
2NSU6
2N6080
2N6081
2N6082
2N6083
2N608.

~HF rR ANSls rORS
RaTI"g {a

I SW S10 .00
12W 12.00
. OW 13,SO
3.SW 10 .00
2SW IS,OO

lW 2.S0
30W 12 .00
30W IS.OO
40W t600
80W 2S.00
80W 2S,00

SW 6.00
30W 13,00
lOW 18 ,00

1.8 W 2.60
0 .5W 9.00
l SW 18 .00
2SW 23 ,00
. OW 2400
60W 29 ,SO
80W 29 ,SO

12S W 31,00
l W 1,2S
.W 10.00

lOW 12.00
.W 6.00

lSW 1.00
2SW 9.00
30W 9S0
40W 12.00

UfOS FfT
MRF131 30W S22.S0
MRf 138 30W JS. OO
MRFU O 1S0 W 92 .00
MRF1S0 1S0 W 80.00
MRFl 12 80W 6S.00
MRF114 12SW 88.00

Technical ASSistance & cross-re ference
mlormi./,.on on CD. PT RF , SRf- SO PINs
Ci./II t ngmeermg Dept (619) 1.4 4-0728

RF Parts Catalog Avauame
OE M & Ouantnv Discounts

Min im um Order $ 20 A dd $ 3 ~O Sruppmq
WE SHIP SAME DA Y C.O.O./V ISAf MC

RF
TRANSISTORS

1·30MH111V ("_Z.VJ
PiN RaMg Ea Malel'! PI

MRF'06 lO W 11'.50 132.00
MRF412 .OW 1' .00 40 .00
MRF412A lO W 11.00 40 .00
MRF4Z1 100'1'1 25.00 5'.00
MRF4Z1C 110'1'1 21.00 51.00
MRF'2Z" 150'1'1 38.00 82.00
MRF'26" 2 5'1'1 17 .00 40.00
MRF426...• 25'1'1 17.00 40.00
MRF'33 13'1'1 14 .50 32.00
MRF.3S' 15 0'1'1 42.00 90.00
MRfUi J aW 12.00 21.00
MRf449A 30 '1'1 11 .00 25.00
MRF450 sow 12 .00 21.00
MRF'50A SOW 12.00 21.00
MRF453 60'1'1 15 .00 33.00
MRF4 53A 60'1'1 15.00 33.00
MRF454 80 '1'1 16.00 35.00
MRF' S4... lO W 16.00 35.00
MRF4S5 60 '1'1 12.00 27 .00
MRF' 55A 60 '1'1 12.00 27 .00
MRF' 511 80 '1'1 18 .00 40 .00
MRF460 60 '1'1 16 .50 36 .00
MRF. 75 12'1'1 3.00 9 .00
MRF. 76 JW 2.50 ' .00
MAF417 ' 0'1'1 13.00 29.00
MRF419 ISW 10 .00 23.00
MRF48S" 15'1'1 6 .00 1500
MRH 92 90'1'1 " .00 3900
SRF2012 75 '1'1 15 .00 aa.eo
CD2S.S sow 2. ,00 SS,OO

SoE'Il"l; T€'O H'9" Ga'" varc-ec ocecs A. a ao f'

FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

ORDERS ONLY: 800-854-1927

~\\"t.t< •
'"~III~
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NCG Co. NEW-TECHNOLOGY HIGH-QUALITY
AFFORDABLE TRANSCEIVERS FOR ALL WINNERS IN COMPARISON HANDS DOWN'

10/160 M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBILE

90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER

WE HAVE 12 GHz BASE/REPEAT ER & MOB ILE ANTENNAS
N OTE: Pfl ICES AND SPECifiCATiONS SUBJECT TO

1275 N . Grove Street , Anaheim, CA 9 2806 (71 4) 630-4541 CHANGE WlTHOUT NOTICE OR OBLIGATION
- can or write for quote

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!
40, 15AND 6METERS ARE YOUR BASE A GREAT ORP RIG WITH THE BIG RIG

STATIO N OR MOBILE WITH AC/DC SIGNAL,2 WATTSOR 10 WATTSOUT,
BUILT IN POWER SUPPLY CW- N 200 BU ILT IN CW SIDE TONE, DIGITAL

Hz OR USB, 2.50239 ANTENNA CON- DI SPLAY. HAND MIC. TOP MOUNTED
NECTORS, HAND MIC. BUILT IN TVI SPEAKER. MOBI LE BRACKET, RIl OR

FILTE R LITTLE TO NO TV INTER- FINE TUNE TX&RX !.4KHz, 21 TO
FERENCE, 20 WA TT S PEP. MARS ON 21.450 MHz SIGNAL TO NOI SE MORE
40 AN D 6 METERS. THAN 10dB DOWN.

JUST SLIGHTLY AHEAD'
4 MEMQRYS - 3 WAY AUTO SCAN.
DUAL VFO, IF SHIFT, CW-W, 400 Hz.
GW.-N 200 Hz ALL 9 BANDS PLUS

MARS, BUILT IN AC/DC POWER. SSB.
CW OR RTTY, I F. TU N E 3-ST EP
TU NI NG SPEED, 200 WATT PEP,

MICROPHON E IMPEDANCE 600-50K
OH M HAND MIC. INCLUDED.

SPECIAL" SPECIAL" SPECIAL"

FOX TANGO CORP.
P.O. Box 15944, Dept. S

W. Pal m Beach, FL 33416
Telephone: (305) 883-9587

IECS-200

•

Inter-Ear-Communication-System
A space age system that allows you to send and
receive your message through your ear and leave
your hands free.

J
• Replace your HI's awkward speaker-microphone with

an n-ear-mlcrcphene,

• Discrete HT communications leaves you with both
hands free.

• Allows voice communications in noisy environments.
• Our n-ear-talk interfaces with almost all HT's, which

have external speaker microphone output jacks.

• Custom hybrid circuit.
• low power consumption. Transmits at SmA and less

than 10UA when receiving.

• One year warranty.
Dealer inquiries are invited.

$99.95 Includes IEC5-200 control unit, Ear transducer, (j
9V battery, 6-pin output connector and Instruction sheet. ~

(Add 6% sales tax for California residents.)

Custom made interface cable for TEM PO 5-15 and ali lCOM
HTs are available at $19.95
FOR ALL PREPAID ORDERS, SHIPPING AND HANDUNG
CHARGE WILL BE PAID BY N"EAR·TALK.

All R&gular $60 IiIW s NOW Ol'lly sqI.50
All R8lIular $110 IiIle,s NOW Ol'lly $1IlI.50
All Regula, $1 70 Mal ched·Pai r

Filler Kit s . . • , •.• . . . . . . . . . NOW Ol'lly $138pel.
All Fllter-Cascad ll'lg Kila NOW Ol'lly $15 N ch

Qu.nllty dlecount. whefl " I'll to on. add... .
raJcludl"ll matched-paIr ,1,/1. '

AI'lY two units (Iilte~, cascadil'lg kits,
orcombosj . .. ....... •.. , . •.. ,. , .• . . 10% OFF

Any three ul'll ts or mora (as abova) , .• , ., ., 15% OFF

Huny! Sale ends May 1, 1985
FOX TANGO title< bandwldlhs rang<llrom 125 to 6000
Hz with center Irequancles 10 malch your rlg. Most
lillers are drop-11'l or plug·11'l tyl"'~ some patch41'l.
Matched·pelr litter kits ara available lor R820, TS83CW
930 al'ld FT-980: Illter cascad ing kl ta 10+" rSot3Ol52G'
820, FT·l01110tZDJ1071l101·2, Heath SB·1001A. For com.­
p lete delaila Bend uS a busll'less·slze SASE marked
" FT Fi lter sale" end your rig' s Make al'ld Model
Number. Or to ,.1/1I l ime, phone lor Information and
O+"der directly.We accept VISA/MC or Ship C.O.O.In US.

FOX TANGO FILTERS contain alght specially tr",.ted
. 00 aged discrete crystals, ul'llike ceramic or mooo­
lithic COffier-cuttl l'lg designs. Al'l lmplal'lt or transplant
wllh a t ime-lasted FT IIller or cascading kit wHl glve
your rig new IiI•. Our bes! advert lSllrTlel'll S are
thousands 0 1 satislied uae~ - chtICk out our claims
over the .ir _ yoo'li 'earn thaI FOX TANGO Is lM.t l
Our Illla~ cost less al'ld are gua '.l'lteed longer - ONE
YEAR _ order wllh contldenca. Why risk disappoint·
mill'll with some unknown or unproven br....d?

GO FOX TANGO-TO BE SUREI

~

CRYSTAL FILTER SALE
Top-quellty S.pole CWISSBIAM FOX TANGO flit...

For most
KENWOOD · YAESU· HEATHKIT
Also DRAKE R-4C/7·Llne, COLLINS 75S-3BIC,

and ICOM (FL« A Type)
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Dallas Williams WAQMRG
PO Box 1
Sedgwick CO 80749

In Search Of: RTTY
Experience the mysterious world of RTTY beyond the band edge,
but beware! Its allure's too great for all but the stoutest of heart.

No t on ly ca n anyo ne
copy such services as AP
(Associated Press) an d UPI
(U nited Press International),
wh ich a re the two we are
most fam il iar with in this

O ne of the most fasci­
nating aspects of ra­

dioteletype is monitoring
the thousa nds of commer­
cia l, milita ry, and gove rn­
mental broadcasts wh ich go
on da ily outs ide the ham
bands.

Since this was written,
the TASS and Prensa
l ati na se rvices from
ClN-451 on 1 4,901
kH z have been trans­
ferred to ClN-452 on
14,928. A lso, t he
American Re p ubli cs
W ire less File af ter­
no o n t ran s mi ss io ns
have been d iscontin­
ued, and that materia l
has been added to the
m or n in g sc hedu le.
T h is was do ne to
cou nter poor p ro pa­
gation to those posts
not lin ked by co m­
puter net.

48 73 for Radio Amateurs

country, but a lso TASS (Tel­
egrafnoye Agents tvo Sovet­
skogo Soyuz a) from t he
Soviet Union, AFP (Agence
France Presse l from France,
Reuters from England, and
dozens of o the rs.

Maybe you would like 24­
hour weather from ju st
a bo u t a nywh e re in th e
world, o r to fee l like a spy
and prin t out embassy co m­
municat ions. (T he stuff is in
code and impossible to read
but it st ill gives a feeling of
exc itement .) Maybe yo u
wou ld like to practice read­
in g Span ish, Fren ch, o r
some other lan guage. It is
a ll there between the ham
ban ds an d easy to copy-if
you know how and where.

Equipment

To re cei ve comme rcial
RTTY suc h as this requi res
the usu al am ateur RTTY
e q u ip me nt a nd ma ybe a
few add it ion s . First, of
cou rse, you need a good
gene ral-coverage rece iver.
Those who have one of the
new transceivers with built­
in gene ral coverage are a ll
set. The rest of us will have
to make do with so me thing
e lse. In genera l, if the re­

• April, 1985

ceiver is sta ble and selec­
tive enough to do a good
job on sS B signa ls, it will
perform nice ly for commer­
cial RTTY.

I use an o ld Co lli ns R388
(with added mechanical fil ­
ters) o r a pair of Hammar­
lund SP600/JX17 wa r-horses,
an d they do nicely. The Col­
lins is the be tte r du e to the
mu ch more acc ura te fr e­
quency readout, something
that is import ant w h en
trying to locate o r identify
pa rt icul ar sta t io ns. For a
long time I used a BC348
mi litary re ceive r. Using a
big expe nsive receive r is not
rea ll y required fo r sta rting
out.

While it would be nice to
use spec ia l an tennas, they
are not necessary . The reg­
ular ham anten nas will do
ve ry well .

For the terminal unit, the
regular amateur type will
work very sa tisfactorily pro-­
vided it can handle sh ifts
greate r than 170 Hz. Man y
amateu r TUs a re built only
for1 70 Hz and wil l be of lit­
tle use . Most commercia l
RTTY transmissions are 425­
or 85Q-Hz shift, a lt hough a

small num ber can be found
ranging fro m about 50 to
ove r 1000 Hz.

Se lect ab le sense is a
must. For the most part, the
comme rcia l stations a re no t
plagued with the interfer­
ence found in the ama teur
bands. Fo r this reason, even
a simple phase-loc ked-loo p
demod ulator without fil ters
will do a su rprising job.

If you use a com puter to
decode the signa ls, seve ral
thin gs sho u ld be kept in
mi nd . First, the softwa re
should be able to hand le a ll
speeds from 45 to 74.2 baud
Murray. {While Murray and
Baudot a re no t the sa me,
nea rly everyone treats them
the sa me.I White some AS­
C i t, S ITO R, a nd ot he r
modes are in use, most of
the act ion is still with the 5­
leve l Murray code at speeds
of e it he r 50 or 74.2 baud . It
seems amateurs a re a bout
t he on ly o nes u sin g 4 5
ba ud. In three yea rs of dai ly
moni t orin g, I have ne ver
copied a transmission using
56.9 baud (75 wpm). That
does not mean 75 wpm is
unused, but that would a p­
pear to be the case.

Second, with some svs-



Tuning

Tuning commercia l RTTY
tra nsmiss ions is much the
same as tuning amateur sig­
nals, with one possible ex­
ception . If you have
depended on your ears as a
tu n ing guide for amateur
signa ls, you will find that
things sound different. This
is because the commercials
use a wider shift. It should
not take long to get to the
point where you will be
able to recognize the shift
just by hearing the signal .
An oscilloscope is still the
best tuning aid.

If after tuning in the sig­
nal properly and identifying
the shift being used the re­
sulting readout is garbage,
then several things could be
wrong. The first is that your
equipment may be set for
the wrong speed . Change
speeds and try again . (After
some practice you should
be able to id e n t if y the
speed just by ear.) If chang­
ing speeds does not clear up
the copy, try changing the
sense. Some combination of
speed and sense wi ll usua lly
yield good copy - if the
transm ission is printab le.

Finding a Signal

Now t hat eve ryth ing is
ready to go, where do you
look for a signa l? Probably
the easiest to rece ive are
the WBC weather transmis­
sions from Miami, Florida .
These are on 24 hou rs a day
on over a dozen frequen­
cies. Try 8105, 8130, and
8140 kHz. These are usually
best in the evening and at
nig ht . T he 8140-kHz
freque ncy is taken over
around 0700 UTC by Ca s­
tro 's p ropaganda arm ,
Prensa latina (PU so be
fo rewarned .

The weather reports are
sent at 74.2 baud (100 wpm)
with a shift of 850 Hz. Most
are in weather code, which
is not readable without a
key (available at most large
libraries). but you will be
able to tell how well your
system is working by using
t hese stations . like most
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Com m unica tio ns syste m.
This means that every t ime
they send a n apostrophe
you r bell will ri ng; do not as­
sume something is wrong
with your receiving equip­
ment.

Those with a standa rd
American Communications
keyboard (or software) and
an active bell in their sys­
tem will soon find it desira­
ble to dis connect it ,
especially when receiving
some French transmissions.
French transmiss ions are
not the only problem, how­
ever, as many press services
use a double apostrophe in
place of quotes. This is be­
cause the ClTT system has
no quote key; it has a plus
sign in its place.

While I am set up to use
the computer as a RTTY
monitor, in practice I prefer
the o ld teleprinter machine
to do most of the work.
Whi le it is noisy, I am not
locked into a given amount
of memory. Thus, I can set
up on a service, print eight
hours worth, and read it at
my leisure. TTY paper is far
cheape r than paper fo r the
line printer. Also, it does not
tie up the computer for lo ng
pe riods o f ti me w he n I
cou ld be using it for some­
thing e lse. It is the best of
both the old and the new.

Fig. 1. Foreign press se rvices.

ADN-Allgemeiner Deutscher Nachrichtendienst (East Ger­
many)
ANA- Aden News Agency (Yemen)
ANGOP-Agencia Angola Press
ANSA- Agenzia Naztonare Stampa Assoc. (Italy)
APN- Agentstwo Petschato Novosll (USSR)
CNA- Central News Agency (Republic of China)
DIPLO PARIS- French Ministry of Foreign Affairs
DPA-Deutsche Press Agentur (West Germany)
DYN- Diarios y Ncttctas (Argentina)
KCNA-Korean Central News Agency (North Korea)
KUNA - Kuwait News Agency
MAP- Mutual Arab Prass (Morocco)
NA-Notic ias Argentinas
PAP- Polska Agencja Prasowa (POland)
SAPORm-Agencia Noticiosa Saporltl (Argentina)
SUNA- Sudan National News Agency
TANJUG - Telegrafska Agencija Nova Jugoslavija (yugo­
slavia)
TELAM - Agencia de Noticias Telam (Argent ina)
VNA- Vietnam News Agency
XINHUA- New China News Agency (People's Republic of
China)
YONHAP-Yonhap News Agency (South Korea)

is somewhat me a ningless.
The longer stop bit a llows
the receiving equipment to
mai ntain synchroniza tion
better if the start pulse is
clobbered by interference .
This is why most c rypto­
graphic transm iss ions use
the longer stop bit. One
missed cha racter could re­
quire the ent ire t ransmis­
sion to be repeated .

If all this sounds confus­
ing. do not worry too much
about it. But if you have er­
rors in your copy that you
cannot explain. then you
might take a closer look at
the stop-bit length s in ­
volved .

Another thing to consider
is the various keyboard lay­
outs in use by the different
services. Weather se rvices
have, in the past, had their
own specia l keyboa rd with
symbols to represent differ­
ent weather conditions. This
system may still be in use,
although I have found no
ind ication of it. Most fo r­
eign press services use the
CITT No. 2 system. If re­
ceived o n a n Ame rica n
Com m u nica t ions sys tem
(the kind in use by most am­
ateu rs), prob lems can oc­
cu r. For insta nce, with the
ClTT system, a shifted S is
the apostrophe rather t han
the bel l, as on the American

terns the length of the stop
bit can cause prob lem s.
This is particularly true in
computer systems that use
the cassette port as a TU
and w he re the s t o p- b it
length is determined by a
machine-language timing
loop. In these systems, se­
rial-to-parallel conve rsion is
done by machine language
rather than UART. I faced
this problem with software I
had written for the Timex!
Sinclair TSHXX). The stop­
bit timing loop would still
be running while the next
character was being trans­
mitted. The result was gar­
bage. Dedicated systems do
not have this problem. Also,
if the software is written for
a stop-bit length of 1 o r 1.5
data bits, there should be
no problems.

Those who use UART se­
rial-to-paralle l-to-serial up­
speed converters to drive a
standard teleprinter shou ld
also be awa re of the stop­
bit-length prob lem . The
UART shou ld be set fo r the
shortest stop bit possible,
usually 1.5. The speed con­
verte r wi ll be compatible
wit h a ny s ignal using a
longe r stop bit. The reverse,
however, is not true. Nor­
ma l 5-level code ca lls for a
stop-bit length of 1.5, but
many mil ita ry and weather
transmiss ions use a sto p bit
equa l to 2 data bits. Ob­
viously, timi ng e rro rs will
occu r on full-speed trans­
miss ions using a stop bit
shorter than that of your
speed converter.

Actually , the re are a
number of " stand a rd" stop­
bit lengths. The 6O-wpm sys­
tem used by amateurs is ac­
tually 61.3 wpm with a stop­
bit length of 1 .42 . Other
stop-bit lengths incl ude
1, 1.27, 1.5, 1.97, and 2.
The standard international
system of 50 baud (66.6
wpm-usually ca lled 66 or
67 wpm) uses a stop bit of
1.5. However, many of the
50-baud transmissions en­
countered on the air use a
stop bit of 2, which is 62.5
wpm.

In truth, the wpm figu re



Fig. 2. Examples of weather service identifier codes.

WaC-National Weather Service (USA)
JMI-Japan
333- USSR (from RVW 53)
AMMC-Austra lia

commercial and press sta­
tions, they do not transmit
data continuously, so fo r 10
or 15 minutes at a time you
may hear only a ma rk car­
rie r. Since these three sta­
tions do not transmit the groups. Another that seems
same data at the same time, to be Cuban uses the mili-
if one is idle, try another. tarv-tvpe callsign D IME.

For news with a different Transmissions are in Span­
slant. try the Pl transmis- ish and have been copied
sion at 0700 UTC on 8140 changing speed in mid-sen­
kHz . It is in English with a tence.
speed of SO baud and 425- Fo r serious copying of
Hz shift. Other active Pl weather transmissions. the
frequencies are 14,901 and unshift on space (USOS)
16,348 kHz . Daily sign-on function should be turned
for these latter frequencies off. Since both weather and
is around 1730 UTC ( it the coded traffic of embas­
changes from day to day) sies (and the like) are nearly
with "news" in English for all in number groups, it is
Central America . Cuban far easier to read if it is
transmissions are not printed properly. Most of
known for their stability the transmissions appear to
and may disappear in mid- be sent with the assumption
sentence. The English is rot- that the rece ive r does not
ten and misspelled words have USOS. For the press
abound -cdon't blame your services, however. using the
equipment . USOS corrects more errors

The Cubans also relay a than it causes.
TASS English transm ission The USOS shoul d also be
on 14,901 kHz . This starts used when copying traff ic
a rou nd 1200 UTC and con- trans mitted in the Cyrillic
ti nues until the sign-off- a lphabet used by the USSR
usua lly between 1600 and and other countries. With-
1700 UTe. TASS h a s far out USOS, m o st Cy ri ll ic
more polis h than Pl and the transmission s look like so
Eng lish is much bette r. much garbage. With USOS,
Wh il e a ll of these tta nsm!s- however, it is possible to
sions are normally 50 baud read a word now and then
with 425-H z shift, don't be and maybe even get an idea
su rprised if one shows up at of what the traffic is about.
17o-Hz shift o r if the sense Cyril lic transmiss ions come
changes from day to day. in two types: 2 leve l and 3
Even the speed has been level. The 2 level is just like
known to change. (As I write the regular keyboard with
th is they are using 45 baudl) upper and lower case, a l­
The signal also may drift or though the cha racters a re
even suddenly shift fre- much different. The 3 level.
quency by severa l hundred w hich appears to be t he
Hertz and just as suddenly most common. has a sec-
shift back minutes later. ond additional shift allow-

The Cubans (or at least ing access to another group
my limited Spanish le ad s of characters. The regular
me to that conclusion) also Murray machine prints

these extra characters asoperate several other ser-
vices, Prensa Minrex and numbers or punctuation.
what is labeled Embacuba. To receive some of these
These seem to have no set Russian stations, try 16.700
schedule or frequency . kHz plus or minus 10. If
Sometimes they appear to propagation is good. several
be the same. Usually the can usually be heard .
transmissions contain Span- Nearly all use 17o-Hz shift.
ish text and/or messages I have noticed several
made up of 5-number code strong Russian stations
SO 13 for Radio Amateurs . April , 1985

arou nd 12.500 kHz, also .
Recently copied callsigm
include UWFW and UEFZ.
Much of t he traffic will
have easily-readable tags
such as Radio Murmansk
and Odessa Radio.

If you would like to prac­
tice your Spanish, there are
a number of easily-copy­
able signals available. The
easiest to receive (a t least at
this location ) are the AFP
Paris transmissions relayed
via New York or, depending
on the frequency , Marti­
nique. These run sporadical­
ly throughout the day. Try
15,906 kHz for the New
York relay (via WEY 35) and
16,183 kHz fo r the Marti­
nique relay (via FZF 62). The
Ma rtin ique transmission is
supposed to be in Portu­
guese fo r Brazil . but it looks
li ke Spanish to me. Also, the
Ma rtin ique signal may be
difficult to tu ne, as a direct
Spanish transmission from
Pari s ca n be h e a rd on
16,164 kHz. All of these use
50 baud with 425-Hz shift.
AF P has also been cop ied in
French on 18,669 and 15,978
k Hz, and in English on
15,977 kHz, among others.

Reuters, the British news
service, can often be copied
on both 18,334 and 18,336
kHz, alt hough the condi­
tions are not very good at
this loca tion. Those on the
east coast can probably re­
ceive them better. I have re­
ceived them a s early as
1500 UTe. They use 325-Hz
shift. Another frequency to
try is 10,959 kHz around
0400 UTe.

UPI in Engli sh from Hong
Kong can be copied on
19,520 kHz when propaga­
tion is favorable. I have had
the best luck during the late
evening and early morning
hours. AP and UPI transmis­
sions are hard to find , as
most have been shifted to
satel lites.

The United States Gov­
ern ment a lso has a RTTY
p ress service. Depending
upo n wh ic h one yo u re ­
ceive, it can be called the
VOA (Voice of Ame rica),
USIS (U nited States Info r­
mation Service, aka United
States Info rmation Agency),
the African File, the Asian
File, and for South America.
ARF (American Republics
Wireless File. In any case.
all come from the USIA in
Washington .

These transmissions. un­
like most foreign govern­
ment press services, do not
seem to be aimed toward
the general public but to
USIA posts in the target
area. Much of the material
is "for mission staff only
and not for publication."
The rest of the material is in
English and is then repeated
in the languages of the tar­
get area. Several times a
month they list job open­
ings wit hin the agency
a long with media reports
and other " inside" informa­
tion. Also, unlike most press
services , these use 74 .2
bau d . Because of this
speed, you ca n expect a
h ig he r er ro r rat e in yo u r
copy. The sh ift is usua lly
425 Hz, but this seems to be
slightly va riable. Some of
the transmissions appear to
be about 8o-Hz shift and
mu ltip lexed and transmit­
ted on independent side­
band with VOA SSB feeder
transmissions .

ARF begins "sked 2" at
about 1715 UTC on 14,638
and 18,542 kHz, among oth­
ers . (I have neve r found
"sked l "-if there is one ­
and recently I noticed they
dropped the "sked 2" intro­
duction label.) These are
74.2 baud at 425-Hz shift.
The transmission s open
with about 15 minutes of
RY tester and callsigns.
"Sked 3" begins at 2015
UTC using the same format
and frequencies.

Overseas VOA transmis­
sions can be copied on a
numbe r of frequencies ,

•
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A second book, Federal Testers and Callsigns
Meteoro logica l Handbook There are a number of
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10,408-6VU (Dakar, Senegal) 50 baudl425, nightly
13,487-ANSA (in French and English) 50 baud/425, 1800
UTe
14,508-046 (Cape Verde) 50 baud/850, ooסס UTC
14,630-ANSA (in French) 2000 UTC
14,640-ZAMINI PRAHA (Cze ch embassy trattrcj code
groups, 74.2 baud/425, 1900 UTC and others
14,700-TASS (in English) 1800 UTC
14,880-J MG weather (Japan) 50 baud/850
15,693-ANSA sign on at 1500 UTC
15,724-ANSA sign on at 1500 UTC
15,962-l0l (Argent ine Navy) 50 baud/425, sporadic
15,996-DPA (in English) 1630 UTC
16,106-0IPlO PARIS (FZF61) dally during week
16,137-RCC Havana, daily, sometimes with cable traffic
16,187-4UZ (United Nations) 74.2 baud/425, sporadic
16,417-AON (in Spanish) 2000 UTC
16,440-W6C weather
16,932-CCS (Chilean Navy) 50 baud/850, sporadic
17,610-YBU (unknown) appears weekdays at 2200 UTC.
Sign on with 10 and aTC number sent via FSK CW followed
by coded ATTY.
18,550-NBA (US Navy, Panama) 74.2 baud/850, sporadic
18,65O-PAP (Poland) 1700 UTC
18,765-W6C weather

Fig. 3. Some active freq uencies. All frequencies are In

kilohertz .

among them : 5460, 7442,
10,972, and 13,995 kHz.

Identifying the Service

So met imes, iden tifying
which news se rvice you a re
co pying ca n be diffi cult.
Most, however, will begin a
news item something like
this:
NEW YORK JULY 1 7
(TASS)- TH E UNITED NA­
TIONS. ..
This makes the news service
easy to id entify - if you
know that TASS is one of
the Russian agencies. So me
are not that easy. A list of
agenc ies and the countries
involved is given in Fi g.1 . It
is by no means complete
but should give the first­
t ime monitor a good sta rt a t
identifying a news se rvice.

I have been a ble to copy,
during the past yea r, all of
the agenc ies in Fig. 1 . With
favorable propagat ion, they
should be eas ily copied .

Identifying weather trans­
missions is not as easy as
press services . Some, when
not sending weathe r data,
will sli p in a few RYRYs and
an ID. Most do not. Some
do use a specia l code a t the
beginn ing of each message.
If th is code is known, then
the station can easily be
identified. Fig. 2 gives a few
examples of these codes.

Some sta tions a lte rna te
RTTY data with FAX and
some ca rry othe r traff ic be­
sides weather. If you know
how to read the reporting
codes used to iden tify the
weather station that is re­
porting the data, then you
can get a pretty good idea
wh ere a tran smi s si on is
co m ing from . T he b ook
needed to do t his is ca lled
National Weather Service
Co mmunications H and ­
book Number 4 : I nd e x
Numbe rs for Nor th and
Central America, the Carib­
bean, and U.S. Stations ;n
the Paci fic . The book a lso
conta ins a condensed li st­
ing o f w orldwide index
numbers.

Number 2: Surface Synop­
t ic Codes, will help to de­
code the w eath er data .
Both books should be ava il­
a ble at larger libraries. The
weather code, by treaty, is
'Use d worldwide . At thi s
writing, some changes are
being made in the format of
the reports, but the codes
should remain unchanged .

It shou ld be noted that
while the US a nd Canada
use 74.2 baud for weather
transmi ssions, most of the
rest of t he wo rld uses 50
ba u d, with 8 50-Hz s h ift
being the most co mmon.

As a rule, mil itary trans­
mission s are not printabl e,
but man y stat ions can be
id entified wh en they run
tests in the clea r. Also, a
goodl y amount of unclassi­
fied tr affi c is transmitted in
the clear and is copvable.
This seems to be especially
true during exercises that
" t hey" w ant "so meo ne
e lse" to monitor. The best
time to catch military sta­
tions seems to be the week­
end s . Th en they u suall y
have no traffi c and occupy
the frequency with an ID
and RY o r SG teste r.

variations in testers used by
the commercial st a t io ns .
The s t a nd a rd Q UI CK
BROWN FOX is used fre­
quently but may have a
word or two c h a nged or
added . Diplo Paris uses a
French tester : VOYEZ lE
BRICK GEANT QUE )'EX­
AMINE PRES DU WHARF,
which loosely translates to
"see the big ship 1 am in­
s p e c t ing a t the wh arf. "
Probably the most interest­
ing tester is OF ALL THE
FI SHES IN THE SEA, THE
MERMAID IS THE ONE
FOR ME. Not all stat ions
use RY testers, e ithe r. Some,
especia lly South Ameri can,
use SG. Many US military
sta tions use a combination
of both. At least one stat ion
(YBU) uses the shifted RY
tester, 46.

Callsigns can look a little
strange if you a re not used
to them. So me examples:
Y7A63 (East Germany), ZYK
(Braz il), JAN24 (J apan), MSS
(Belize), C8j (unknown), IT
(unknown), RETJXX (Spain ?),
FTU8B (France), and the
like. "RCC Habana" is not a
Ru ssian in Cuba . RCC
stands for Radio Corpora­
tion of Cuba.

Fig.3 is a li st of some fre­
quencies that have been ac-

tive at thi s writing .
Frequencies given are close
but may vary one or two kil­
ohertz due to the offset of
the receiver u sed . Also ,
some se rvices seem to shift
frequency slightl y on an ir­
regular basi s. I tried to use
the mark frequen cy, but
that did not always work
out.

Most of the stations in
Fig. 3 sho uld be easy to re­
ceive . It is only a small sam­
ple of what can be copied .
If no baud rate and shift a re
given, then ass ume 50/425.
The times given are approx­
imate and are not necessar­
ily times when the stat ion
may appea r. They are, how­
e ve r, times th at my lo g
shows they were the re.

There are a number of
good RTTY frequency-list­
ing books ava ilable and the
serious monitor should have
at least one or two. Since
frequen cies, times, sense,
and s p e e d may c h a nge
from day to day, no book or
listing can be co mplete ly
accurate. But they st ill can
be of enormous help.

Conclusion

Do not ex pec t e ver y
RTTY signa l heard to yie ld
so me t h ing printable . At
least half of the transmis­
sions found on the air will
not print at an y combina­
ti on of s pe e d, se nse. or
shift. Many are not 5-leve l
codes, some use bit inver­
sia n and/or bit shift ing (a
ni ce c ha lle ng e f or tho se
who want to change their
softwa re), some use SITa R,
some use various form s of
multiplexing, and some a p­
pear to be downright scram­
bled.

Sometimes it is hard to
tell just what is what. Some
languages are hard to iden­
tify . I have some stuff I
have copied that no one yet
has been a ble to ident ify,
after six months of asking!

That is a ll part of the fun
of monitoring RTTY trans­
missions outside the ama­
teur bands.

Go o d Luck ! And good
hunting! •



4Yz" DlA
SPACERS

IPS SHIPPING
& HANDLI NG

ADD $11

AR·25 Radial
Sy$lem '01' AV·25
antenna. four
mulfiwire ,adlal.
that are resonant
on each 01 the .lll
bands. $2'\.50

• Only 25 ft , hig h.

• Three para lle l
vernco ! e lement s.

• Rugged steel
tUbing

• Also ava ilable for
commerc ial
frequenc ies.

• Direct feed with
52 ohm cocx low
SWR

• Only one coil. high
in 80 M e lement.

• Capacity cooed
top a nd sides.

• Brood band

Model AV·25
NO TRAP VERTICAL
for 80. 40. 3D, 20. 15, 10
meters.

n SIX BAND
eWVERTICAL

ANTENNA

ww
n UKE n __

:: - ,
~ -I ~ • _ . _

')') - c : c

. --,..\ .... , r..:\
\.::;,I ".. ~

SMAIIT PATCH
C..·_ • • _"......u ....~_ . ..
,,__ " '- ,_ Go_ ' ''',_eo.. ·.... _ ........ _
fl U.. " " ..

--_..­
HEll~ENT , lit nOCK

...... T_-,­._­-_.-_._ _ .. -c

Ntw1E N·1EC --,~-,-
2SlIl HT. Coteal.. 01_

:'_ ,_-­•.-

HAM RADIO lOG PROGRAM
FOR THE TRS 80 COLOR f 32K)
COMPUTER WI DISK DRIVEIS,_

.ovn 1200 FlUS PER DISK!!
• 11 FIELDS PER RECORD
• SEARCH BY DAo TIE , CALL or PRfflX

• fULL EDIT /UPDATE nATURES
• SCRUN OR PAINTIR OPTION

• fUllY MENU DRIVEN
• COMPLETE ON DiSK W/MANUAL

INTRODUCTORY PRICI $14.9S·

Snobi rd Software
eo. BOX 1047 5TH.A KnOWNA . B.C.
" us NAD - va 7P7

'tatlon lna/tfrl

... ­
~ ... - -
t,;t..-_~ -

--------
C~'lun"...., An.......

1_...."nS.oe~ ·

MIllAGE .....PLlfIEIlS
ASTAON POWEll suP1'UES

DENTJION IS lACK IN STOCKI

For ... ta.tt buys In t-...
2t2-925-7ooo

... "PI~_';;; Mas 81010» WI N_,..
KITTY SAYS: WE AilE MOW OPEN 7DAYSA WEE!( ,
Saturday & Sunda y 10to 5 P.M.

1II-.,-fr\d.l"to l;301'M n.n. .... 1'M
e- ... " ny. ''''' trot _ I burt .. lown.

~~...
-- D:iCOMJ

1C-RI'1A. Iel'!il . tC1~ leV,"", 1C::17A
- c..1A. 1CV1NH. IC,.,......., c..71UJH.1e736

CO'

-----_ ......... --------" --=-=-.=- - - .

$Il NTEC
AMERITAOH AMPUftER AUntOALlED DEAL.EII ST,:l22IUP

l_ "11-2.410. Wilson $"'UOJP
IeOM IC-IIP 3(110 lMl MItzl ~f2IUI'
!COM IC-IIP 12100.2G~

EIMAC,­
5721 , I.l
121l1A '_.
I IAD

W.n_Ien •
Element.
In Sloe.

KENWOOD
-..- . ) -.
",.. , ..- .....

Co m p ut . , Inl,d.c.. Elo
__ IIIF"'1m
AU. CPo1. l""'J.1. llR.l»l
CPol 00. A11J. Or. QSO AlPHA AMPUFlE'lS

MICfIlOlOG-Arll t /4j; Disk

MAIoITIIONICS
UN. __ ... 00~'11~_~

__ l..._.__

C "'I~ ., CelI U.....1__.....,w_._ _--,., ....._-­Ail.. _
~
~­•••_ ... =­R«U II-IIXXl, 1I-2OOl, 'JS.V3O&AT.

TS u:JS, TR2lllX\oV3fiOO TR 7900.
TW I"('M I("".ooa S.,,~
TH.2IAT. T1+4IAT, TM-211A1
. 1l A A TS-l11Mll1A

TElEX PRO-C(llll

AOC KW ElUCOLLINS
KWM·38Q -:c==~

VoCon'IIM I._lDotlwl Large I....,tory 01
T....'otfy'l'<I_ Sa.ton Wire &. eat>Ie
ArIopIII.... .
5Ib lH a l inn_...II N STOCM

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP•• 51 2 BROADWAY. NEW YORK CITY. NY 10012.

(~ 32K- dosk drNe - gp! , pnm.,
*'-lOG_ Log p,<>giWT1 138.00
Log P""" .... wlo OIlCO'WA$ DAUBASE . • • • • $29 .00
OXCC/WAS DATABASE P' OV' .l'I only •••••••• "1.00
~ add ' 2,00 . FIll I98idenlI 4% tu)

~'aLOG SOFTWARE ' P.O. Box 10531
Jecl<lOIlVIlle. FL 32247 • (9001139&-7933

T~ hOur CLCJCI( - Up 10 1550 050'. ~
dl$Il _ "'-'lOG DATE. TIME. BANC. MODE _ F"
__ b pr-.. c:oructs dInIg log .-.IJY - EDITI
IJP[)ATE 0S0t0Sl dIla • .-.y _ _ FLU.Y IN­

TEGRATED DKCC/WAS ...at - Print.- .- in­
ow. QSOlI . DATE AANGE. PREFIX. CALL ENTIRE
LOG. .-soRT, oxec & w/>S Sumnwy to, BAND
IrId MODE _~~ _ aI dtsk bBsic ROMs

":.#:.."':. .... -----
Amateur Radio Logbook Program
For The TRSBOC Color Computer

H Y k CII ' ' A RG E STSTOC KINGH"'iOU~ER.w or 'I' COMPl ETE REPAIR ,A8 ON PREMISES

""ou, •• Nebl•••••"01"
e ARRl INTERNATI ONAL TELEX 12·1570
MERCHANDISE TAKEN ON OONSlGHI.tEm'

~~""'"
_ • • _ p .. _ '10 ..
_ ._ Io. P .. .._ _

AUTHORIZED DIS'S. MCKAY DY"'E M. FOR
S,",ORfWAVE ANTENNAS &. RECEIVERS

'~f"-fX·""""" so. so........__ 'OIf·_IO,SO"""'"
INI)."'-T._...,. so_ -

'ue:e._11 " to S9rinO 51.------

C""••,,, 101' .-""""', ,----'- *" -...."'..",,.., ....._ c",,_.-- ---

PATENT PENDING

"When You Buy, Say 73" 73 lor Radio Amateurs· Ap ril ,l985 53



Take a Hike
Combine a regulated power supply with a lightweight

rechargeable battery. Add a smart control system.
The result? Incredible versatility!

Photo A. Power supply and control box mounted on one side
of plywood frame.
54 73 for Radio Amateurs · April, 1985
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actly common household (or
ham-shack) i tem s. A few
words of adv ice and consid­
erable caution are in order:
• Use extreme care in han­
dling batteries. Electrolyte is
highly corrosive and wil l
cause serious burns to the
ski n. Wear safety goggles
when handling electrolyte.
When diluting sulphuric acid,
a/wa ys add acid to the wa­
rer c- and do it slowly. If wa­
ter is added to acid, heat gen­
erated in the mixi ng will
cause boiling and splat­
tering.
• Fu lly c harging a le ad­
acid battery causes some hy­
drogen and oxygen to be
vented as a result of electrol­
ysis. Charge batteries in
open, well-ventilated space.
Do not smoke or expose a
flame or electric spark near a
battery being charged.

It is safe to charge an au-­
tomobile or smaller battery
in an open, well-ventilated
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Fig. 1. 14-Ah motorcycle battery charging cnerecteisucs.
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pere-hour motorcycle bat­
tery integrated with battery­
charging and swi tching cir­
cu its wi ll meet this need. A
power supply and battery of
these rat ings can be easily
Iifted and carried. The pow­
er supply wi ll charge a ful­
lv-discharged fourteen-Am­
pere-hour battery in a rea­
sonable time, and either the
battery or power supply wi ll
carry the load of a portable
r ig (suc h as a hand-held
transceiver and rf power am­
plifier). Appropriate inte­
grating circui try and a pack­
aging design concept unique
to this application wi ll be
described .

The Lead-Acid Battery

Hams have become well
acquainted with small com­
plete ly sealed mead bat­
teries. The lead-acid battery
is a different an imal. A l­
though there is one in every
automobi le, they are not ex-

tu re is a lightweight, com­
pact. easy-to-handle twelve­
volt power source that can
be plugged into 6Q.-Hz pow­
er where available or w ill
supply power from a storage
battery when commercial
power is not available.

Any vo ltage-regulated
power supply in the three- to
f ive-Ampere range that can
be adjusted to near 15.5-volt
output and a fourteen-Am-

The general availability
of small, lightweight, 50 [­

id -state transceivers has made
truly portabl e ham-radio op­
eration possible. What is
needed to com plete the pic-

lack. Geist N3BEK
2205 Henderson Avenue
Silver Spring MD 20902



Fig. 2. Power-module control circuits.
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Photo B. Motorc ycle battery isolated from electronic equip.
ment b y vertical member of frame. Battery is mounted in
shallow well and secured at the top with an aluminum-wire
bracket. All cells are vented through the plastic tube on the
side o f the battery and directed away from the frame.
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final current is too h igh for a
trickle cha rge. but a lower
cha rging voltage wou ld pro­
long charging time. There­
fore, a means of reducing to
trickle-charge current must
be pro vided . (Will anyone
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pletel v discharged 14-Ah
battery is shown in Fig. 1.
Charging curre nt limited to
2.4 Amps approac hes a con­
stant 0.4 Amps in 15 hou rs.
Co mplete c harging requires
about 16 hours. The O.4-Amp

whenever the power supply
is e ne rgized
• Supply equ ipment power
at a vo lta ge o f 13 to 14

• Select e ither power su p­
ply o r battery power

• Disc onne c t the po we r
module fro m the load

Cons ider f irst the battery­
charging fun ction. The in­
struct ions supplied with mo­
torcycle batteries specify
co nsta n t-c u rre n t c harging
with current va lues o f ap­
proximately o ne-tenth the
Ampere-hour rating for peri­
ods of from 10 to 16 ho urs.
With the power supply as a
c ha rge r, co nstan t-voltage
charging must be used (as
is s ta nda rd for ve h icu la r
c ha rgi ng e q u ipm e n t). In
consta nt-voltage c ha rging,
the charging c urre nt is seve r­
al t ime s the co nstant-cu r­
rent va lue at the beginning
of c harge and tapers to a
fraction of the constant-cu r­
rent value for th e last 35%
of the total c harg ing time
(w hile the battery is rece iv­
ing the last 10% to 15% of
cha rge). A charging voltage
of 15.5 will full y cha rge the
battery in nearly the same
time specif ied for constant­
c urrent charging.

With a charging voltage
th is high, the initial curre nt
must be limited to prevent
damage to the power supply
and to prevent sho rte ning
the life of the battery. Cur­
rent limiting can be pro­
vided w ith a low-value series
resistor.

Total charging time can
be considerably reduced if
the resistor is non linear so as
to prov ide a high re sista nce
when passing high values of
c urre nt and practica lly no
resistance at low curre nt. By
a happy coinc ide nce, a stan­
dard b-volt, 24-Watt, h igh-in­
tensity incandescent lamp
(no. 1133) has a resistance
c ha ra cte ristic exactly suited
to a 14-Ah battery being
c ha rged at 15.5 volts . With
the lamp as a se rie s resistor,
c harging is a cc o m plished
with the " constant-vo ltage,
current-lim ited" method.

A graph of the charging
chara cte rist ics of a com-

room, particularly with the
consta n t-vo lta ge method,
since the decreasing current
as full charge is approached
resu lts in o nly modest gas­
sing. Even so, smokin g in the
vicinity of a battery being
charged is not advisable.

It is des irable to have a hy­
drometer available for check­
ing the specif ic gravity of
the battery electrolyte a nd
to use for repla cing water
lost by e lectro lysis. Use only
distilled water to bring e lec­
trolyte up to the proper lev­
e l. Sma ll hyd rometers suit­
able for th e sma ll f iller holes
in motorcycle batteries are
available from a uto- parts
stores and cycle sho ps. Take
deliberate care when using
the hydrometer- tiny splat­
tered drops of e lectro lyte
cause nasty corrosion spots
on instruments and equip­
ment and su rprising " moth
holes" in clothing.

Motorcycle batterie s are
well suited to the power­
modu le application. Their
f iller holes are sealed, and
a ll cell s are vented through
one opening and a piece of
f lex ib le plastic hose. Al­
though not intended for
deep-discharge applications,
they will, if properly main­
ta ined, give good perfor­
mance and lo ng life in a ma­
teur-radio se rvice . Un like n i­
cads, lead-acid batteries do
not have a memory; they
ca n be discharged to any
level and recharged from
th at level. Low-current over­
charging is not harmful and
is used normally to e nsure
ma inta ining 100% cha rge.
He n c e the c ha rge cycle
does not have to be carefu l­
ly timed. Exce pt for the acid
e lectro lyte, le ad-a c id bat­
teries are quite friendly.

Control and
Switch ing Circuits

Contro l and sw itching cir­
cuits for th e power module
must perform th e following
fun ctions:
• Charge a completely d is­
charged battery in a reason­
able time
• After charge, supply a
low-current t rick le-charge
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The number of Ampere­
hours delivered by a fully­
charged battery depends on
the value of the load cur­
rent. A 14-Ah motorcycle
battery under a conti nuous
average load of one Amp
delivered approximately 14
Ampere-hours when dis­
charged to ten volts. W ith
an average load of two
Amps, the output dropped
to 13 Ampere-hours. A con­
tinuous load to fu ll dis­
charge is not representat ive
of battery operation in ama­
teur-radio service. A more
typical test was run with a
repetitivelv-cvcled load of
3.2 Amps (transmit) for 3
minutes followed by 125 rnA
(receive) for 9 minutes . The
reults of this test are plotted
in Fig. 4, showing the battery
voltage at the end of each
light- and heavy-load cycle.

The heavy-load c urve
shows the precipi tous drop
in voltage characteristic of
the lead-acid battery after it
reaches about eleven volts.
When the battery was full y

discharged by the 3.2-Amp
load, the heavy-load cycle
was reduced to 1 Amp, af ter
which a useful value of volt­
age was delivered for an ad­
ditional half hour. At the
end of the fourteenth hour,
the load was reduced to 125
rnA continuous, the load of
a hand-held transceiver op­
erating on a " mobile stand"
After a half hour on this
load, the transceiver deliv­
ered rated two-Watt output
with the battery voltage at
10.5-there was still some
usable charge ava ilable.
This discharge performance
represents a lot of HF. QRP.
or VHF operation.

The contribution to this
project made by Jim King
WB3JZI IS gratefu lly ac­
knowledged. The o riginal
idea for the portab le power
modu le was his. He sug­
gested the battery-charging
circuit supplied some parts,
and he lped w ith test ing
along the way to the f inal
design. Also, photography is
by Jim King._
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Sell ing 73 for Ra­
dio A mateurs wi ll

make money fo r you .
Consider the facts:

Fact #1: Selling 73forRadioAm­
ateurs Increases store t raff ic - our

dealers tell us that 73 for Radio Amateurs
is the hottest-seiling amateur radio magazine

on the newsstands.
Fact #2: There is a direct correlation between store

traffic and sales- increase thenumberofpeoplecoming
through your door and you 'll increase sales.
Fact #3: Fact #1 + Fact #2 :: INCREASEDSALES, which
means more money for you. And that's a fact.

For information on selling 73 for Radio Amateurs, call
60().343.()726and speakwith ourdirect sales manager.Or
write to 73 for RadioAmateurs,80 Pine St., Peterborough,
NH03458.

"'?!:' for Radio
I~Amateurs

80 Pine SI,..l Pelerbotough, NH 03458

800-343·0728
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MOVING?
SUBSCRIPTION

PROBLEM?
Get help with your subscription by
call ing our new toll free number:

1-800-645-9559*
between 9 a.m. and 5 p.m. EST,

Monday-Friday.

If possible, please have your mailing label
in front of you as weU as your canceUed
check or credit card statement if you are

having problems with payment.

If moving, please give both your
old address and new address.

• New York State residenrs call 1-8l>>-732-9119.



ARTER'N'BUY
IndMdual (noncommercial) . .. .. . . . . • . • • • • • . •. • . .. .. . . ... ... .25c per wcrd
Commercial .. •. ... . . . . .. .....••• ..... .. .. . . . . ......•• ••• • •6Oc per word

Prepayment by check or money order is l&qulred wi th your ad. No discounts or
commissions are a~ai l able. Please make your payrn&nl to 73. Rales for muUlple
Insertions are available on request.

Advertising must pertain to amateur radio products or se",ice". No special
layouts or posilions are possible. All ad~lIlsing copy musl be submitted
typewritten (doUble-spaced) and must include fUll name al'\d address. Copy
limited to 100 words, maximum. Count only words In text. Address, Irtl<l.

73 cannot verilV advert ising cla ims and cann.ol be held responsible la, claims
made by the ad. el liser. Liabili ty will be limited to making any nece.':l.':lary ccrrec­
lions In tre next available issue.

Copy must be received in Peterborough by the 5th of the second month
preceding the cove r date.

Send 10 Barter 'N' Buy, clo Nancy Ciampa, Advertising Department , 73, Elm
Street. Peterborough NH 03456.

FTDX400 TRANSCEIVER- 200 Walls , ex·
ceneet cond it ion, wi th manual. Ideal 'or
n\lW flam or oid-limer, Bu ilt l ike a battle­
ship. Needs only TLC from owner. W1XU,
Box 166, Peterborough NH 03458; (603)­
92«;759. BNB308

FIND OUT what else you can hear on your
gen\lral-coverage transceiver or receiver.
Join a shortwav\l radio lislening clUb.
Complete In'ormatlon on major North
American clubs and sampl\l newsletter,
51.00. Association o f Nort h American
Radio Clubs, 1500 Bunbury Drive, Whit t ier
CA90601 , BNB310

MAYIlE THIS AD IS FOR YOU " , Burglar
Alarms , , . easily learned. Terrl lic employ­
m\lnl-llusiness opportunllles. Gel In now.
Starting Information $2. Security Etec­
trcetce Inlafnat lonal , PO Box 1456-QX,
Grand Rapids 1.4149501. BN8304

CODE·PRACTICE PROGRAMS dlsketle
'or IB M PC, PClr. 510 pp. Andre w
Mod la/73, 5 Derby Place, Newtown PA
18940. BNB306

HIGH·QUALITY, LOW·COST courtesy
beepers for your transmil1er or repealer.
Kit $'4, assembloo $18 F.O.B. YBM Enter.
prtses, 8502 N. Okato Ave., Niles fL 80648.

'N"'"

SSB CRYSTAL FILTERS, 9.0 MHz, 204·kHz
bandwldth,6 pole, $17.50, two 'or $30.00.
4CX250B chimneys, $5.00, three for $12.00,
ICL7117 LED DVM ch ips, $8.00, three for
$20.00. Dentron CAP transcai ver, 100
Watt s, so lid stale, $275: ACPS, 585;
GLA1000-c li",-,ar, '60-15 ... 10, 5285. All
Items new, postpaid, data, National re­
ceiver coll\ICtion , SASE lis t. Wanted: auto­
mobile radio vibrators, n\lW. W, E. O\Ilage,
PO Bo. 493, Nort hfield OH 44067; (216)­
274-2012. BNB305

TUBES: Sell lIlty·year ccnectron-c-recew­
ing and lIansmilling. Send list 01 requlr&­
JT1\Ints tor availabil ity and price quotes, M.
Levy W5OJT, 4141 Krupp Drive, Apt. One,
EI Paso TX 79902. BNB307

ICOM 730, min t, guaranteed, $650. Com·
puter hardwar\l and software, Check our
prices before buying. AVfX Compulers,
2445 Cleveland Avenue, west Lawn PA
19609; (215)--674.9559. BNB311

venti onal RTTY TU. Very popular In UK,
rlItWly availab le in US ffom England's l op
qu ality radio soffware house. Groavenor
scuwere, 22 Grosvenor Road, seetcee,
Sussex BN25 28$, England. BN8302

COMPLETE two-meter repeater wit h Ad·
vancoo Computer Controls R~ con­
troller, fUll felametry, link radio, and many
other extras for sale. Excellent condlllon.
Doug zast row WBlUPJ, 1702 Alaska. Nor·
fOl k NE 68701. Phone (402}379-3166 days,
{402}379--1168 evenings. BNB303

Can anyone provide assistance or Infor·
mation In converting the HyGein 3750 10
using the 6146 tube?

Also, I desperately need a 19.io;Hz cry.':l·
tal for the RCA stereo FM signal simulator
model WR-52A. I wi ll pay any reasonable
price l or the informallon.

Coni'll, M.rcer NG4C
403 P.r5hlng Orin

WSMR NM 83002

AM HELP

KNOW FIRSTI You need the W5YI Reporr,
a twlc&-rT1onfhly award-winning hot insid·
er ham..-adio newsletter. Acclalmoo best!
Con lldenHal facts, ideas, Insights, nat ion­
wida news, technology, predictions. alerts!
Quotad ccaet-toccastt We print what you
don' t get elsewhare! 521.00 annuall y
w!monay.back guarantee! SASE (2 stamps)
bri ngs tree sample. W5YI Report, PO Box
. 10101, Da llas TX 75207. BNB294

N5NM, Box 21 69A, Santa Fe NM 87501.
BNB291

REPLACE rusted an tenna bolts wit h
stainl \lSS steel. Small quantities, fr ee
catalog. Elwick, Dept. 539, 230 Woods
La",-,. Somerdale NJ 08083. BNB297

NEW Grant AMiSSB CB with power mi ke,
$125. A. D. Carter , PO Box 418, Vass NC
28394. BNB298

TI 99I4A random, text, k\lyboard, S\lnd ,
receive, cod...praclice programs. Dr. Code
" General" sendS Inlernat lon il-I Morse
Code and prints On $Cleen ; you choose
eeeee. tOM. which characters to be sent,
spacing, and more! Dr. Coda " Speech"
is the se-ne as "G\lneral," wil h speech;
you cncose how many ctiaeacters eercre
speech check. For cesselle 01 both copy­
right\ld programs and conditional copying
priviltlges, sene $10.00 pres $3.00 Ship.
ping and handling to N5ESF, RI. 1. Box
1326, Lake Charles LA 70601. PIlone (318)­
436--2048, no collect calls please; eanetec­
lion or monllY back. BNB299

NEW VE PROGRAM QUESTIONS-booklet
contains th\l current FCC Amat eur Radio
Operator Study Guide and all 1600 acrual
test que.':llions for all ham classes (Novice
though ExIra class). $3.00 postpaid. W5Y'
Report, PO Box . 10101, Dallas TX 75201.
BNB295

THE KANSAS CITY OX CLUB invites a ll OX
and contest enthuslasls to us Stn-tfcor
Stou flers Hotel Hospltai lly Suite during
thi s year's Dayton Hemvenllon. conunc­
ous CW pil\lup cont\lsl, OX Irivia contest ,
OX video room, and r\llreshmenls- Frlday
and Saturday starting at 7:00 pm. BNB300

1985 " BLOSSOMLAND BLAST," Sunday,
Oclobel 6, 1965. Write "BLAST," PO Box
175, St. Joseph MI 49085. BNB296

ONTARIO HAMS. Fas t repair of all types
01 amateur equipment. Specialize in com·
prete overhau l and alignm\lnl. EquipJT1\lnt
pickup and return via UPS. Raiph VE3UY,
(5t9)-836--1735. BNB301

COCO AMTORIRTTYIASCIIICW. Full-tea­
tura software ROM pack for TRS-8OC, $89.
Mal ch ing clock/PIT controllers, $24, CW
Inl erface, $29, Including airmai l postage.
VlsaiMastercald accepted. Requires con-

Does anybody have informati on on how
to build a 'erri t&-bead antenna?

M,rvln Ros.n N38aA
20 W. M,dl5on St",.,t

Baltlmor. MD 21201

I need 211 (31 1, VT4C) tubes and meters
'rom a B0-375 transmitter.

Robert S, McMull.n N.FVN
24 W, 58 T_.ce

K.nsn CIty MO 64113

WHY SELL IT? You can donate thaI un­
wanl lld equip"",n\, g\lt th\l tax break, and
fool like a million. coetect tee kids learn­
ing Engli sh via amateur radio at Junior
High 22 on Manhallan's LOW\lr East Side.
WB2JKJ, Junior High School 22 ARC, 111
Columbia Streel, New YOlk NY 10002.
BNB276

ATLAS 350XL OWNERS GROUP. sree
",-,wsleuef. send OSL with rig sin and
SASE. Know peopl e whO repair them? In·
tormat ion to shale? Questions? Rod

DIGITAL AUTOMATIC DISPLAYS for FT·
101S, TS-520s, Collins, Swan, and all
oth\lr$. Six 112" digi ts in a 5" wide by
1·112" high and 9" deep meta l cabinet.
send $1.00 for information, Grand Sys·
tems Dept. A, PO Sox 3377, Blaine WA
98230. Canadians contact VElLB. BNB282

REPEATER VOTER: Four-channel expand·
able slgnal·to-noise vot er card. rne voter
se lects the best signal from the aud io.
Just give It COR and audio and it returns
the eeet signal. All multipl&-receiver re­
peaters should have One. Commercial de-­
sign. For more Information writ e: Voter,
Ha ll Electronics, 815 E. HudSon St. , c0­
lumbus OH 43211. BNB274

CASH PAID for traUicisP\l\ld radar equip.
""'I'll. Write or call: Brian A. Esterman, PO
Box 814 1, Northf ie ld IL 60093; (312}
251..flOO1. BNB271

THE OX'ERS MAGAZINE. Up.1Mate, In·
fQflTlativa, inlafestlng. Compiled and lIdi t·
lid by Gus Browning W4BPD, OXCC Honor
Roll Cer tificate 14. Send for 'fH sample
and SUbSCllption in 'ormalion today. PO
Dra wer OX, Cordova se 29039, BN B261

KENWOOD 430S OWnefSonly! Stop Scan­
When the squelch breaks, the scan stops l
Adjustab le resume scan de lay, No modlfl·
cations! Kit $25, assembloo $35. JABCO.
Rl Box 386, Alexandria IN 46001. BNB275

COPY SATELLrTE PHOTOGRAPHS, weath·
er maps, and press on our mlillary·surplus
tacsimile recorda/so Recorders are solid·
state, dual·sP\l\ld, and full y aulomatlc.
Catalog available. Atlanlic Sales, 3730
Naullius Ave., Brooklyn NY 11224; (718)­
372-0349. BNB280

COCO OWNERS_Free eottware and hard­
ware blOChurtl, CoCoNuts, POB 9866, San
Jose CA 95157.0866. BNB265

COMPREHENSIVE RTTY, ASCII , CW sol t·
ware packaga tor TAS-OO models 111I1/4.
sree brochure. KCa Software, 6319 Boauf
Trace. Alexandria LA 71301. BNS270

REPAIR, aligrm,,-,nt calibration. Collins
wriU\ln est lmales, 525; ncn-coume, $50.
K1MAN, (207)--495-2215, BNBl17

MOBILE IGNmON SHIELDING. Free mere­
ture. Estes Engineering, 930 Marine Drive,
Port Angel\lS WA 98362 . SNB006

IMRA-Internatl onal Mi ssion Radio Asso­
ciation helps missionaries by supplying
equipment and running a net lor them daily
except Sunday, 14.280 MHz, 1900--2000
GMT. Br. Bernard Frey, 1 Pry\lr Manor Rd.,
Larchmont NY 10538. SNS123

QSLS to Ofder. Variety of styl\ls, colors,
card stock. W4BPO aSLs, PO Drawer OX,
COrdova SC 29039. BNB280

NEW HAM·SWL SOCIETY for unity o f
thought & learning. Open to all. Many top­
tee. awards, free ad space In period ical ,
society net, mUS\lum participation. Shack
plcs & QSLs welcome. Writ\lrs needed.
SASE for infO to RCSW, 32 Applegate,
Bennington VT 05201. BNS197

MILITARY TECHNICAL MANUALS tor o ld
and oosoiete equipment. 6O-page catalog,
$3.00. Mili tary Techn ical Manua l Service,
22ti6 Senasac Ave., Long Beach CA 90815.
BN8045

HAM RADIO REPAIR, tube thlOugh solid
slil-te, Robert Hall ElectlOnics, PO Box
8363, San Francisco CA 94 128; (408)-729·
8200, BNB219

HAM TRADER YELLOW SHEETS, in Our
23rd year. Buy, swap, sell ham-radio gear.
Publ ished twice a month. Ads quickly cir·
culate-no long walt for results. SASE for
sample copy, $9 tor one year (24 issoo.':l).
POB 356, Wheaton IL 80189. BNB220

OX HEADING MAPS fol' Boston, NYC, Phila ,
Baltimore, DetlOit , Atl ant a, Chicago, New
Orleans, Saint Louis , Dallas, LA 11 x 17
$1.75 pp. 22 x 34 $5.95 pp. Specify city. Bill
Massey W2HOJ, PO Box 397, Hainesport
NJ 06036. BNB221

COMMODORE 64 CW INSTRUCTOR PRO·
GRAM. Genefates CW on TV speak\lr.
Random cede, keyboard input. or prer&­
corded "C:W Tesls ," Character speed and
spac ing set Independantly. Deslgnoo tor
classes and Increasing coda sptl(I(I. $15,00­
diskette or eeeeene (specify), N7BCU,
Dennis Olver , 22000 S. Tonya CI. , Beaver·
creek OR 97004, BNB249

SCHEMATICS: Radio receivers 192OsJ60s.
Send name, brand, mod\Il no" SASE. Scare­
mellii-, PO Box 1, Woonsocket RI 02895·
0001. BNB214
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Il;EARNEY HE
" AJl 30-31

The Midway ARC 01 Kflll mey, Neb/aska,

wi ll hold Its 8th annu al ARRL Spring Con­
y.nllon on Ma re h 300-31, 1985, a t the HolI·
lI.y Inn, Kearn")' HE. The Friday-nloh t p.&­
klMty will be the Norlh Ameriean Tele­
conl.rence Redia N"t wO(k live 'rom the
HoIldome. During It>. weel<end tl'>e<e wlll
be Iymposla on AMSAT. packet radio. a nd
frequency COOfdi'lillion and RFI. Therewlil
be a Uernate K tMUes lor non-hams . The<a
will be .. bIonquel. Fou. Keys music. ___
'r1!oqI/I..... 8eI'tIn S. Bump's humor, and
mo•• . For mo." information. eontae t
MARC, PO Box 1231 Kearney NE 68841.

PUTNAM COUNTY IN.....
Tha Pulnam Coun ty Amatau, Radio

Club will hold Itsthi!d lllWlual a ucl ion atI(l

flea market on Apri l 8, 1985, beginning a'
8:00 am , a t Ille Putnam Co un ty Fair ·
ground., north 01 Greencastle IN. AI;lmI.
sian to< Ihls a ll~ndoor evenl Is $3.00 poor
potrIOfl Illd children under' 12 are Iree.
Flea-market tabl"" a re $2.00 each. Setup
bf!9lns a l 6:00 sm. The auchon will bf!9ln
al 1:00 pm, Food and drink will be a.a ll·
able , For more Inronnallon, send an SASE
to John S. Underwood K9I1 B, RFD I, eo~

10, FlllmOfe IN .c3128; (317)-2~ .

KA NSAS CITY MO
APR 13.. 101

The PHO AmaT....r Radio As.soc lallon
will a llO"UIOl" the Mis souri Stile ARRLCon-

-.tlon OIl Saturday and Sundllly, AprIl 1).I., 1_ from 1t.30 am 10 ~ pm (both
daJSl, In II>e Trade Mart Building II, b
caled al the downtown KanNa CIty wo
a lrllOl1 . Registration Is ~.OO tllOOd lor
bol:h daysl and _Ill tsbIes are $10.00 (lor
bol:h days; Includes one reglstratlon~ Fo­
Ntna will include: ARRL., ton'II)Ut.., Fcc.
VE. Ox, IlR. OCWA, and AMSAT. Horne­

~ and ON cont""t. will alto be held.
Bolh lhe lIN market and the commercial
bootha will be Inside the -0,OllG-squar.
root building. A benq....1 will be held OIl

Saturday night et the Gold Bullel ($10.5Ol.
Tslk·ln on 1.c3.:W.94 . FOl" lurther Inlorma·
lion Ol" ptll-leglstratlon, send a n SASE to
PHD Amateur Red lo A. soclatlon, PO Box
11, Li berty MO 64068-0011, or phone (816)­
781·7313 or (816)-452·9321.

RALEIGH NC
APR 14

The 13th annuai Raleigh Amateur ~lo
Soclely Haml""l will be held on April 14,
1_ al lhe Jim Graham Building, NC
Slate Fa irgrounds, Hillsborough SIIMI,
",at _I of the Raleigh Belt1 lne , Raleigh
NC. AOmiaaion is $3.50 In ed..-ance tun l ll
April 11and $5.00 a l lhe doof. Flea-market
spaces are $5.00 (Includes a table and t*O
chal tS~ DeaIeB can sel up on Salurday,
Apr11 13, lrom 4:00 10 10:00 pm, and on
Sundllly, Apr1i14, from 8.-00 am 10 8.-00 am.
Thefe will be OCWA, MARS, and ARRL·
NTS lMet ings. r::w and II<Ilne-bre. con­
leslS, and ARRLand RARS boolhs. Talk~n
o n U6.04,.e. (W40 Wj ilnd 148.281.88
(1<.41Tl). FOI pre-regis t.atlon II.,.. Ol" dRier
InlOl"matlon, contact Rollin Ransom NF4P
a t (919)-779-5021 or J im Bradley W.....AOO
at (919)-851 ·2437, Ol" wrlle to RARS, PO Box
17124, Raleigh NC 27619.

HOSARC 12TH ANNIVERSARY
APR 14

The Hall 01 seieree ARC (HOSARC) will
lasus a commemora tive certmcete 10 any·
one wor!<ing e HOSARC slation bel_
1!K1O a nd 2100 UTe on April 14. 198!l. This
specia l """",t cel-abu . lee HOSARC's 121h
S""I_.....,.. Stat iQfl$ using WB2JSM will

oper.,e CW in the Ilrel ~ kHz otlhe 4.0-,
1S., and l G--meter Novica bandS.nd In the
Ii,.t !l kHz o llhe JO-.meler band. SI.IIon,
using W822Z0 will oper.I. In the fl,.1 25
kHz oIlhe 4.0-, 20-, 1S.,.nd lG-<neter Gen­
eral phone bands. Send s 0Sl .nd • Iaro­
SASE 140 cent. or 1 lAC) to HOSARC, PO
Box 131, Jamaica NY 11415, 0110 HOSARC
0Sl Manager Arnold Schifl""n W82Y)(B.
81-22 250Ih Streel, BellrOM NY 11.t28.

WEST HARTfORD~
APR __ -;:'-

The~ Valley Aedlo Anocl.tlon
.-Ill hold ita eighth annuel 11M rnar1<e1 on
Sundllly, Apr11 14, 1_ lrom 10:00 am 10
4;(10 pm,.1Cornrord High SChool, Berkshire
A-.us, West H.111ord CT. FMlu... In­
elude wolunt_ ex.ms, lectures on com­
puler, a n d Ba. lc p.og.ammlng. an
aucllon, food, a nd Iree parking. Ts bles are
$10.00 In advance snd $12.00 . t Ihe door.
Ta lk·ln on 146.191.79. FOl" lurther Inform..
tlon Ol" fOl" r_lVstlons, eontact J on Pa tz
KA1FYL, 34 Whit ing Lane, W, s l H.rtrord
CT 08119, or ceu (203)-232-8772 e venlnge.

BEDFORD PA
APR 14

The 8edIOl"d Po'. Altoon. PA,~I

PA, and Combet1and MO Am.teu. ~lo
Clubs and the BII.I8 Knob ~Ier Aaao­
cl . llo n will sponso. Ihe Ih lrd annuai
Soulhern Allegt>enift Hamf..t on Sun­
""y. April 14. 19E1iS, Irom 7:00 .." to 4:00
pm, al the Bedlord County Fairgrounds,
one mile wee' ot Bedford on Routt 30 and
one hilI m ile wesl 01 lhe Routt 220 By'
pass (Close 10 the Bedford Exit of lhe PA
Tumpike~ Admission i, $3.00, tlt>lft, are
$!l.0Il, and outside la iloa" s paell are
$2.00. Oe.slef$ ean sel up the day belora.
Talk-in on 145.491.89, ......2 .5 MHz, and
14$.52. For _ informat ion, conttcl Joel
Cunard K83TR, RDG, Box lCW, Btdlord PA
15622; (81 4)-623-9697.

FRAMINGHAM lol A
APR 14

The Framingham Ama te ur RadiO Asso­
eiatton, Inc., will hold Ita .nnusl spring
Ilea ms"'et o n April 14, 1985, bf!9lnnlng s l
10:00 sm, ettbe Framingham Clvle L..gue
Building. 214 Concord Street (Roule 126},
Framingham MA. Sellars ea n ..t up al
8:30 am. Adml.sion Is $2.00 and tabl's ..e
$10_00 twhich Inclutlea one I... admlS·
~ and prtHegi. tration I' flIQUIrad. Food

will be availa ble . Ta lk~n on .751. 15. For
mo re Informsllon , eontact Ja. Weiner
K1WC, 52 0YerI00k Drtve, Framing ham
MA 01701; (617)-877·7188.

WOOD COUNTY WY
APR 14

The second annual NWVNRA Hamlnl
.-Ill be held on Aprtl 14, 1ll85,f.om 8:00am
10 otro pm, at the Wood CounIy.a-+l Grtu>ds.
There will be.n al t.lndoOlllN market and
dea.... are u lcome. AdmIaaIon i, $3.00
and 11ea-lTlllrl<et spaces are $3.00 NdI.
There.-lil be food and XYL aet lYlllee. Ta lk·
in on 147-3601_aeG. For lurtl'ler inl_
lion, aerId sn SASE 10 J im Whlllalch, 51»1
Elmwood A-.I.I8, Parkers.burg WV 28101 ,
Ol" call (304)-422·71 !l7.

ARBOR DAY
APR 1S-21

Speclal-eYef1t , tallons will be operallng
Irom Nebraska City NE, beginning at 2400
UTC on April 1~, 1985, and ending at 0600
UTC on April 21, 1985, 10 commemorate
ArIlof Day. Nebraska City I' Ihe home of
Mr. J . Slerllng Morton, lhe lounder ot Ar·
bor Day. All .mateu,. contiICUng lheae
. tstlQfl$ .-Ill be eligible 10 reoei... a com­
memoratl"" certlllcate from l h1 Nebr"ks
Clly Amateur Radio Club. Slatlone .-Ill be
operating In the General portion ollhe Ill).

and lG--meter pilcJM and CW binds. SWLa
can partlclpate a lflO. Send an SASE and
your OSL card 10 Nebf'uka City Radio
Club, PO Box 8, Nebtaska CIty NE 6&0110.

SOIolERSWORTH NH..... ..
The Greal Bay ~lo AHoclatlon will

sponsor II>e Sprtnglest fIi!'j 11M markell
hamleat on Salurday. April 20, 1. from
ll:OO am to 3.-00 pm, at thl Some<aworth Ar­
mory, Blackwater Road. SofIlef'aworth NH.
Admlsalon is $1.00 .nd tables are $8.00
(includeS one admlaaion). There wlll be
food and Iree parking. Talk·ln on 148,4lY
147.00. For lable leser.allon, or more In­
lormatlon, write 10 Gleat Bay Radio Asso­
ciation, PO Box 911, Dover NH 03820,

GRAND JUN CTION CO
APR 20

The G,and M.... Repeater 5<x;laty will
hold the sixth snnuel Weelern Slope Ama·
leur RadIo and Computer Swapteet on Sat·
urdsy, AprIl 20, 19M, Irom 10:00am t04:OO
pm. at s location to be diiIClosed laler, In

FREE CATALOG!

73 does not keep subscrip­
tion records on the premises,
therefore calling us only
adds time and doesn't solve
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7815 e.46th Street
Pooen:x, AZ. 85040
(602) 968-6231-----

Features Hard-to--Find Tools
and Test Equipment

p---------
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I
I
I Jensen's new catalog features hard-to­
I find precision tools. tool kits, tool cases

and test equipment used by ham radioI operators, hobbyists, scientists, en­
gineers, laboratories and government

I agencies. Call or write for your tree copy
today.

I JENSENI
I Tools INC.I._---
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INIREUSS REMOTE CONTR OL EXTENSION SYSTEM

Grand Junction CO. Admission is tree and
tables are $5.00 each, Features Include an
Indoor swaptest, exams, an auction, and
ret re shments. Talk ·ln on 146.82 and
449.200. For further Information or to re­
seNe a table, send an SASE to Larry
Brooks WiECV, 3185 BunHng A~enue,

Grand Junctlon CO 81504: (303)-434-5603.

ROCHESTER MN
APR 20

Tha Rocheste, Amateu' Rad io Club will
sponsor the 8th annual Rocheste, Area
Ham!est on Saturday, Ap,lI 20. 1985,
beg inning at 8:30 am, at John Adams
Junior High School , 1525 NW 31st Street,
Rochestel MN, The,e will be a large indoor
Ilea market , ,efreshments, and Iree perk·
Ing. Talk·ln on 146.22/,82 (WQMXW). For
fu rther in formation, cont act the RARC,
clo WMYEE, 2253 Nord ic ct. NW, nccnee­
ter MN 55go1,

FLEMINGTON NJ
APR 20

The Cherryvil le Repeal er As soc iation
will sponsor the Flemington NJ Ham!esl
on Satu,day, April 20, 1985, from 8:00 am
to 3:00 pm, at the Huntttrdon Cou nty High
School Field House, Route 31, Flemington
NJ. Admiss ion is $3.00. Breakfast will be
available from 6:30 am , Exams will be giv.
an. Talk·ln on 147.9151.375, 147.6151.015.
222,52122".12,449.8501444 850. and 146.52.
For more information or fo' table reserve­
tions, contact Bill Inkrote K2NJ. RD 10,
Box 294, Quakertown-Croton Road, Flem­
ington NJ 08822: (201)-788-4080.

MADISON WI
APR 21

The Madison Area Repeater Associa­
t ion, Inc. (MARA) will host Its thir1eenth
annua l Madi son Swap fe st on Su nday,
April 21 , 1985, bell inning at 9:00 am, at the
Dane County Exposit ion c enter Forum
Build ing, Madi son WI. Commerc ial exhlbi·
tors and t1ea·man..et sellers can set up be­
ginning at 8:00 am. Adm ission is 52.60 in
advance and $3.00 at thtt door. Children 12
and under are adm itted Iree. Flea-ma,ket
tables are $4.00 In advance and $5.00 at

the door. There Is parking a~allable in the
adjacent paved 101 and hotel accommo­
dations are avail able within wa lking dis­
tance o f the swapfest. There will be a
large ~arlety ot equipment and compo­
nents for hams, compute, hobbyists, and
exper lmen tel s. An au-you-can-ea t pan·
cake breakfast and a barbecue lunch will
be avai lable. Tal k·in on 146.161.76. For res­
ervattcns 0' more Inf orm at ion, contac t
MARA, PO Box 3403, Madison WI 53704

BRAINTREE MA
APR 21

The South ancee Amateu r Radio Ctub 01
seetntree MA will hotd an Indoor Ilea mar­
ket on Sunday, April 21, 1985, tro.n 11:00
am to 4:00 pm , at the Viking Club, ..10
Oulncy Avenue, B,a lntree MA. Adm ission
Is 51 .00 and 6-Ioot tables a'e 510.00 each
{inc ludes one tree admission par table).
For more info,matlOll or to purchase tao
bree (make checks payable to tne South
Shore Amatttur Radio Club; there Is no
cancellation ,e!und alter AprJI 11, 1985).
contact Ed DOhelly W1MPT, 236 Wild ·
wood Avenue. Bra intree MA 02184: (617)­
84;}.4431.

DAYTON OH
APR 26

Tha DaytonIClnclnnati Quarter Century
Wire less Association Chapte, 9 will hold
Its annual banquet In conjunct ion with the
OOTC and the Dayton Hamvention on FIl·
day, April 26, 1985, at 7:30 pm, at Neils Heri·
taQB Hoose, 2189 S. Dixitt Orive, Dayton
OH. There will be a cash bar bellinnlng at
6:30 pm. Tickets are 512.50 par parson. For
reseNatiOlls or tickets , contact Bob Dingle,
SecletaryfTreasurer, 657 Dell Ridge Drive,
Daylon OH 45429: (513)-299-7114,

DAYTON OH
APR 26

The 16th annual B'A"S'H wi ll be held
the night 01 Fr iday, Ap, lI 26, 1985, at the
COnvention Canter, Main and Fltth Street s,
Dayton OH. Admiss ion Is tree to a ll, Park·
Ing Is availab le in the adjacent City Ga·

,age. Thera will be sandwiches, snacks,
and a cash bar. rnere will also be live en­
terta inment. For more Information, con­
tact the Miami Valley FM Association, PO
Box 263, Dayton OH 4!)4(l1 .

FITCHBURG MA
APR 27

The Montachusetl Amateu r Radio As·
soclation will hold a Ilea market on Satur·
day, Apr il 21, 1985, from 9:00 am to 3:00
pm, at the Knights 01 Columbus Ha ll , Elec·
tric Avenue, Fllchburg MAo Admi ssion Is
$1.00 and tables are $8.00 each. seuers
can set up at 8:00 am. Tal k·in On 144.851
145.45 and 146.52. For table reservations
or more Inlormation (make check payable
to MARA.), contact Jim Beauregard, 7
Mountain A~enue. Fitchburg MA 01424.

WEBSTER MA
APR 28

The Eastam Connecticut .'IRA will hold
its annual tlea markat on Apr il 28, 1985, at
Ihe Point ereeee Restaurant on Webste,
Laka , near Exit One (Route 395) on Route
193, Webster MA. Tslk·in on 1"7.225/.825
or .52 direct. For fUr1 her Informati on, con­
tact either Dick Spahl K1SYI at (617)-943­
.. 420 (alter 1 :00 pm), or Do n A mirault
K1APE, RR 1, Box 310, Thompson CT
06277; (203)-923-2727,

15(1TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

A special commemorative calls ig n,
VI3WI. part 01 the l SOth ann iversary eel...
bratrco o! tha European settlement in Vic·
tona. wil l be on the DX bands until at leas t
Ap, il 30, 1985. VI3WI will be activated On a
ros ter basis by selected members 01 the
Wireless Inst itute 01 Aust ralia and its al­
uuetec clubs. All DX bands and all modes
will be used and a commemorat ive QSL is
ayallable, e ither direct Or yia the VK3 OSL
Bureau. A special award certi ficate is a lso
a.ailab le for radio contact wit h Victoria
between Noyember, 1984, and April 30,
1985, Contact (SWLs log) one stat ion In

VK3 during the award period 10 qualily. A
OSL card for the qualilying contact , en­
dorsed with a congratu latory message On
Victoria'S 15Qth ann i~ersary , plus $2.00 Or
equ iya lent , should be sent to Victoria 150
Awa,d, WI,eless Institut e 01 Aust ralia , 412
Brunswick SlIeet, Fit2roy 3065, Victoria,
Australi a.

CEDARBURG WI
MAY "

The Ozaukee RadiO Club, Inc., will epon­
sor Its seventh annu al swaplest on Satu,·
day, May 4. 1985, from 8:00 am to 1:00 pm,
at the Circle B gecreattcn Center. High·
way 50, Cedarburg WI (20 miles north 01
Milwaukee). Adm ission is 52.00 in ad·
vance and $3.00 at the door. Four·l oot
tables are $2,00 each and are ayailable in
advance only. Relrsshments will be ayaH·
able. Sellef setup begins at 7:00 am. For
tickets , tables, maps, or more in!orma·
tlon , send a buslness·size SASE to 1985
ORC Swaptest, 101 E. Clay St,oot, Sauk·
ville WI 53080.

ROGERS AR
MAY ..

The Northwest Arkansas Amateur Ra·
dlo Club, Inc. , will hold its fifth annual
hamtastlswapfest on Saturday, May 4,
1985, trom 8:00 am 10 ~;OO pm, at the Rog­
ers Youth Center , 315 West Ol ive, RogelS
AR. Setup begins at 1:00 am. Admiss ion Is
free, and com merci al and lIea·market ta­
bles are 52.00-llrst coma, first served.
Talk-In on 146.161,76 and '''6.52 simplex
For more info rmati on, send an SASE 10 et­
tner Ray Watson N5HAP, 114 Mapltt D,iye,
Springdale AR 12764, or to Oa.e Perry
KESOZ, 3201 N. ram St reet , Rogers AR
72756.

BEMIDJI MN
MAY "

The Bemidj i Amateu r Radio Cl ub wi ll
hold Its annual hamlestlswap!est on Sat ·
urday, May 4, 1985, from 9:00 am to 4:00
pm, at the Middle SChool cafeteria, 8emidii
MN. licenslng aums wi ll be given. Talk·in
OIl 146.1 31.73. For more inlormation. w,lte

)fn2QlIM( ·~.
WRIGHT APES: (Since 1976) Unconditionally guar­
aMeed Morse Code Practice on 60 m in. cassette
tapes. Beginne rs 2·ta pe set 5 WPM $7,go, Also 3, 4 ,
5. 6·8.10, 9·11. 12·14. 14, 16·20, 22, 24·28 WPM
Spec if y Pla in Language or Code Groups.Also plain
lang. onl y 30·35, 35,40, 45·60. FCC type tes ts: 5{l.
11 ·12,1 1·11. 13·14. 20-24. Ca ll si9ns: 12·15, 20-24,
Nos.: 5·22, 13·18, 16·24. Check, MIC. Visa 53.95 ea
PPD 1st cl ass USA, Me•. , Can, (Elsewhere add S2
per tape). Instan t Service,

PH, 5 1 1· ~8~·9794 WRIGHT APES
235 E, Ja ckson A·3 , Lans ing. MI 48906.

'--- .\;
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Control your TYRO, VCR, or CABLE
TV from Any Room!

W orks o n most infrored con trolled devices ,

lmmedicte Shipping - Wholesale & Retell
MERRIMAC AM
SATELLITE 608.....·2291
MERRIMAC, ~IIIIII. TO ORDER
WI 53561 _ & INFO

TUBES-2,OOO TYPES
DISCOUNT PRICES!

I
New 24-pg . wholesa le catalog !or the radio
collectorlhobbiest Ant ique, hard·to·lind
and modern lubes, Also transformers, ca­
paci to rs and part s for tube equ ipment, and
books. etc.
SENO $1.00 FOR 24 PAGE WHOLESALE CATALOG

Antique Electronic Supply
1725 W. University 60'" 89 9503
Tempe, AZ 85281 ( .., 4·

MODEL
SG·100F
$-429.95

delivered

SYNTHESIZED

SIGNAL GENERATOR

MADE IN

'"

196-23 Jamaica Aye.. Holl is, NY 11..23
PhOne' (718) 483-2120 Mon.-T!>lIrs.

VANGUARD LABS

• Coyers 100 MHz to 199,999 M Hz in 1 kHz steps with
thumbwheel d ial . Accuracy + 1- 1 part per 10 m il­
lion at all frequenc ies ' Internal FM adjustable from
o to 100 kHz at a 1 kHz rate · External FM Input ac­
cepts tones orvoice· Spurs and noise at least 60 dB
below carrier' Oulput adjustab le from S.500 mV at
SO Ohms ' Operat es on 12 Vdc @ 'I, Amp' Available
tor imm!.Kllate delivery ' $429.95 de livered · Add·on
accessories available to extend freq range, add Infl·
n lte reso lution , AM, and a prec isi on 120 dB allenua·
tOI ' Ca ll or write l or detai ls ' Phone in your order as
last COD shipment.

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-Sell-Trade
Our 5th r.ar

NUTS & VOLTS
MAGAZINE

PO BOX I I I I-G . PLACENTIA, CA 92670
71..-632-772 1

JOIN 1000s OF READERS NATIONWIDE
U.S.A. SUBSCRIPTIONS (MONTNLY)

I Yr · $15.00 1st C lass: $10,00 3rd Class
LIFETIME· $35 .00 - 3rd Class Mail Ol]ly

VIM ' With Free ( !ossi fied Ad i==l

VOICE OPERATED
SQUELCH

5479 Jetport, Tampa, FL 33614 • (81 3) 885-3996

• F its inside most H F-SS B transceivers.

• Requ ires human voice to activate.
• Ignore s s ta t ic, no ise and heterodynes.

• Connects to audio leads and 9/12 VOC.

• Fu lly assembled and

tested $99.95.
• Com ple t e com p re­

hens ive m anua l.

• Used wor ldwide in

com m erci a l and mili·

tary transceivers.

@8,".!:G"
COMMUNICATIONS
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21.370 MHz ( ~ 10 kHz). CW frequencies
will be 21. 145 and 28.145 MHz. z-meter op­
eration will be on 148.52 simplex, A ape­
clal red, wmte, and biue certi licate wil l be
aveueere to anyona who Walks W40DR.
No SASE Is required. CallS not in the Call·
/){)ok should aSl to: Military Club Station
W40DR, PO Box 54278, Naval Air Station
Mamphis, Mill ington TN 38054.

WIA 75TH ANNIVERSARY

Tha Wireless Inslilute 01 Austrelia, the
world's f irst radio society, will celebrate
Its 75~h anniversary during 1985. The WIA
75 Award will be available duri ng the pe­
riod trom March 1. \965, to December 31,
1965. To qualify, amateurs (and SWls)
naed to contact (log) 75 members of the
WIA. A contact will be valid only It the WIA
member's individual membership number
Is logged. No more than 30 WIA members
may be logged In anyone call5ign area.
Send a log extract 0' the 75 membars con­
tacted and 52.00 (Aust<alian) to WIA 75
Award Manager, Wireless Institute of Aus·
tralla, 412 Brunswick Street, Fitzroy 3065,
Victoria, AU5tralia.

ATELLITES
USING THE AO·10 APOGEE PREDICTIONS

Apogee predictions lor the month of April are provided for three sections of lhe United
State5: Wa5hlngton OCat 39"1 TNI, Kansas at 39N 95W, and Californ ia at 36N 122W Times
are In lITC and apogee in this case Is fTlec\n anomaly 128 rounded 10 the near"'!t whole hour.
Use the chart as a guide In aiming your anlenna, tnen l ine-tuna lhe azimulh and elevation
Yalues 10 pea~ the satellite'S beacon signel. It you raqulle moreecccrate crbrtar predict ions,
cootact AMSAT al PO Box 27, Weshlngton DC 20044,

AM SAT-OSC AR 10 AP OG EE PREDICTIONS
AP RIL 1985

WA SH KA NSAS CAll F
OR BIT OAY TIME AZ EL AZ EL AZ EL
~===============:=========== ========== ============

1 6 84 I 1200 136 36 118 24 98 4
16 86 2 1 200 133 31 116 18
1 6 8 8 3 ] 100 I 21 24 107 I I
1 690 4 100 0 I I I 16 98 3
16 91 4 2200 260 3
1692 5 10 0 0 109 I I
1 693 5 2100 253 13
169 4 6 0900 10 1 3
1 6 9 5 6 2 1 0 0 265 0 247 I 5
1 6 9 7 7 2000 259 3 239 24
1698 8 t9 00 264 0 252 13 2 29 33
1 7 01 9 1900 258 I 246 14 221 33
170 3 10 1800 252 10 237 24 208 40
17 05 I I 1 7 00 244 20 227 32 192 45
1 70 7 12 1700 237 2 I 220 32 184 42
1709 13 1600 22 8 30 206 39 166 ',3
1 7 1 1 14 1500 215 37 190 43 149 40
1 7 1 3 15 14 00 201 43 172 45 135 35
1 7 1 5 I 6 1400 192 4 I 166 4 1 132 29
1717 I 7 1 3 0 0 175 43 149 38 120 22
I 71 9 I 8 1200 158 42 135 33 I 10 15
17 21 19 1200 152 37 132 28 109 9
1723 20 1100 138 33 120 2 I 100 I
1725 21 1000 125 27 I I 0 I 3
172 7 22 1 0 00 123 2 I 109 8
17 2 8 22 2 1 0 0 262 0
1 7 29 23 0900 I I 3 13
1730 23 21 00 257 I
1 7 3 1 24 0800 10 4 6
17 32 24 200 0 250 I I
17 3 3 25 0800 103 0
1 7 34 25 19 00 261 0 24 2 20
17 3 6 26 1 900 255 I 236 22
1 7 38 27 180 0 248 I I 226 30
1 7 4 0 28 1 700 254 7 241 20 213 37
1742 29 1 700 248 8 234 21 205 37
1 744 30 1600 24 1 17 2 24 29 190 41

The 36th annual Armed Forces Day will
be held on Saturday, May 18, 1965, from
1400 to 2200 UTC. ARS W40 DR, located at
Navel Air Stat ion Memphl5, Mill ington TN,
will be operated by actlya-<;!uly, rasefYe,
and retnee senors and Marines. Plans call
lor SSB operation on 7.230, t 4280, and

ARMED FORCES DAY
MAY 18

wil l hold it s annual hamfest on Saturday
and Sunday, May 11-12, 1965, from 8:30
am to 5:00 pm 011 Saturday, and from 8:30
am to 2:00 pm on Sunday, at the campus
01 Catholic High School, Baton Rouge LA.
Admiss ion Is I ree. f eatured wi ll be a
swap fest, l orums, and new·equipment
dealers. Talk·ln on 148.79- . There will ba
VE exams (throullh Extra cless) from 9:00
am to 12:00 noon on both da~. There Is a
3Q.day advanc& registration deadline lor
the exams. Sand an SASE, Form 610, and
a check lor $4,00 payable to ARRLNEC to
George Perry W5lVX, 17424 lady cen­
sl ance, Greenwell Sprlnlls LA 70739. For
fur1her Intormetlon, send an SASE to Rick
Poulcl au NSHHF, 879 ceeue Kirk OriYe,
Baton Rooge LA 70e0e.

BATON ROUGE LA
MAY 11 -12

The Baton Rooga Amataur Radio ClUb

WEST SPRINGfiELD MA
MAY 5

The Hampden County Radio Assoc ia·
tlon will hold a flea market on Sunday,
May 5, 1965, rain o' shine, f rom 9:00 am to
3:00 pm, at the Elks lodge. Morgan Road,
West Springfield MA (Morgan Road is ap­
pfOxlmately one-half mile south of the
Massachusells Turnpike on Route 5. Turn
right onto Morgan Road at Abdows Res­
tauran t and drlYe ttuee-querters 0 1 a mile
to the Elks lodge). Admission is $1 .00 and
tables are $3.00each. Dealers may display
from yehlcles lor $3.00 per vemere. Re­
freshments will be available,

SANDWICH II
MAY 5

The Klshwaukee Amateur Radio Club
will hold Its annual hamfest on Sunday,
May 5, 1985, at tM DeKaib County Fail '
groonds, on Suydam Road just north 01
Route 30', between Routes 23 and 47. Ad·
mission is $2.00 In advance and $3.00 at
the gate. Inside display tables are $5,00
each. All parklnllis free and there will be
outside areas l or tallgatlnll, Overnillht
camplnll will be available (no hookups).
Food will also be available. Talk-In on
146.94 and 146.1 3/.73. f or more Inlorma·
tlon or for tickets, write to KARC, Box 334,
Sycamore Il 60178.

day, May 5, 1965, Ircm 9:00 am to 3:00 pm,
at the Placer County FalrgfOunds, Rose­
ville CA. Swap tables will be available.
There will be food and ffee parking , Talk·
In on 145.190 and 224.780 (K6IS repeaters).
For tic ket and table Inl ormatlon, contact
Carl SChultz KA6KWB, 2942 Gwendolyn
Way, Rancho Cordova CA 95670; (916t-366­
9111.

6743 Kinne St.. Ent Syracuse. NY 13057
Toll F'ee 1·800-448·1666 TWX 710-541-1)493

NYIHllAKICanada (Coliectl315.437.39S3

~ Coaxial Antenna Relays
Remo te ly select up 10 9 anten nas

from your t ransmi tter, using only on e
coaxial cable. Envuonmentabaeo. high
power and low loss

•

•

Send For Yours Today .
Don't delay . Call or writ e today , an d

we w ill send you free litera ture whic h
fu lly describes our Ham antenna ac ­
cessory produ c t lin e .

Dea ler inquirie s al so welcome.

O ur baluns. center in sulators and in­
sula tors have be en prefe rred fo r 20
years by Hams , in du s try . and the armed
forces. Protec t aqamst TVI and ligh tn in g
1 ,8- 2 0 0 MHz .

11 W2VS Antenna Traps
Ad d the se traps to your d ipo le and

get low SW R on 2 to 6 bands, depen ­
ding on h o w many you add. An tenn a
w ire and c ustom k its also available

W2AU and W2DU Baluns.

A[Tjil'·fi: ,·t,tl ,m<ot,l II . d
• b ,...~ " . M~,ow• • • "'<0, Co .. ,"<

•,

GREENVi l l E SC
MAY ....S

The Blue Ridge Amateur Radio Society
will sponsor the 46th annual Greenville
Hamfest and ElectroniCs Flea Market on
Saturday, May 4, 1965, ffOm 8:00 am to
5:00 pm, and Sunday, May 5, 1985, Irom
8:00 am to 3:00 pm, at the American le­
gion Fairgrounds, Greenville SC. Admls·
slon Is $3.00 In advance and $4.00 at the
gate. Thele will be licensing exams, a
Woutl Hong ceremOl1y, the South Carolina
ARRl Sta te COnvention, 25,000 square
feet of dealer displays, an Indoor/outdoor
flea market, a Saturday·nillht benquet,
camping , and more. For advance tickets
or for VEC exam Inlormatlon, writ e Mrs.
Sue Chism N4ENX, PO Box 8751, Green·
vil le SC 29606. For more lnlofmation, con­
tact Mr. Rancy Rice W04ADK, 1401 W.
Parker Road, Greenville SC 29611.

The 13th annual sacramento Valley Am·
ateur Radio Hamswap will be held on sen-

Free Antenna Accessories Catalog

The Cochise Amataul Radio Associa·
tion (CARA) InYltas all amateurs to partici·
pate In the dedication at tha new CARA
Training facility ar.d Ranlla, The inaullu,
fal evant for the complex will be a hamlest
on May 4-5, 1985. A uee market is planned
and talillatllfs are welcome. The new facil ·
Ity Is located 5 miles east 01 Sieffa Vista
AZ on Mason Road, all or Highway 90
East for more inrOfmatlOl1, contact the
Cochise Amateur Radio Assoclallon , PO
Box 1855, Sierra Vlste AI. 85636, Attn:
KB7HB.

COCHISE COUNTY AZ
MAY 4- 5

ROSEVillE CA
MAY 5

Jllfry pcuratz, Bemidj i Amateur Radio
Club, PO Box 524, Bemldjl lv1N 56601; (218t­
751·7502.
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AM HELP
We a/s happy /0 provide Ham Help list·

Ings tree, on a spBCfNlyallable basis . We
are not happy ""fI ,m wtI ;,aWl to Ish time
l rom oth",. duties to doclp/HJr cryptic
notes sCf(J wled illegibly on dog__a~
postcards Bnd odd-sized scraps 01 paper,
Plusfllypg Of print 'YOUr request (".80 y').
doobJa spaced, on an 8'1. "x II " sheet 01
paper and uSe upper- IiInd lowercase leI·
tars whfJrl/ llpptoprlal ll. Also. piNS" make
• "I" look like" " I ," no/ an './," which
could be en "6 ' " 0 1 an "eye," and so on.
Herd as It may be fa bel/atte, we Bra not la·
m/lia r with eve')' pitJCfl 01 fKluipmrmt mSfl­
u lacluf9d 011 Ear,h for the lUI 50 years!
Thllnks for your cooperallon.

I netld th", lollowing items Iw a Ken.

wood TS-S20: CW filter, frequency cOlInl",.,
&xternal speaker, and exte rnal vIa. I also
need a book tor a Tempo One.

Tony E. Byrum
320 N. Marlon

Oltumwa IA 52501

1 would like a copy l)( . ",p. int 01 the
Juna, 1983, Ham Radio artic le on using
the XA·2211 and XR-2206ln a TA5-80 COCO
TIY in terlace. I will be happy to pay lor
copies and postage.

Petl. St. Arnaud
PO Box 8086

Lowill MA 01853

I need a copyot the schemati c and own·

er'e man~allo. a Hlckock model17QA os­
cilloscope. I will gladly pay fIOlIla~ and
copying coste.

Jemie L Monk WIJJL
2207 MldllOn AVI .

Norfolk NE 1llI701

1 need a plug-In .alay, All ied con trol
number T154 CCCCCC, 115 V dc , 9000
Ohms, contacts .aled lor 2 A e t 211 V de. It
has 2(1 lIa t pins. Th is Is lor a Nallonal
NCX-3.

Ja. Kerr KA5RKD
Rou'l 1 Box $79

U klVllIW AR 728<42

1 neee 10 know the exact address and
zip code 01 P.ec ls lon Apparatu s Co.,
Brooklyn NY.

Dk:k Hnkln W6KEC
1<49 Mauna Loa D•.
Monrovia CA 91016

I netld a manual 10' the Collins R·390A

recl lvttr. I tl6Pll" lally nl'Od tha alignment
Insl ructlons. I would IUSO like copies 01
any Improvements, modil icaltons, lite., lor
lhls recelV<l' . 1 would be glad to pay 10'
copying charges and postage.

Robert L Wood WA7DNN
PO Bo.947<4

0e0ed0, Gu.m 1ilM12

I desperately need a schematic 10. a
GOnSel GSS-l0l model 3262 l lnaar ampll·
lier. 1 will gladly pay copyi ng costs and
postage lor any help.

S'lphln Rahberg N6KZU
322 E. Mayfatr "'....
Stockl on CA 9$2(17

Please: Whtl.e can 1 beg, borrow, steal,
or truy a 10 to 1 geartld rene d.lve with 11<4­
Inch shalla?

RU I..11 L Lawl on K1MOU
124 South Gran d St.

Wilt Sutlilid CT 06093
(203~2871

SEND FOR YOUR FREE CATALOG TODAY!
P,O, Box 98 , Brasstown . NC 28902

704 -837-9200

HP606A SIGNAL GENERATOR 50 KHZ TO 65 MHZ0 1
MV TO 3V INTO 50 OHMS. 4001 1000 HZ MOOUl A
TION. CRYSTAL CALIBRATOR ." ...." .. .. .. $37500
HP608CSIGNAL GENERATOR 10 MHZ TO480 MHZ
o 1 MV TO IV INTO 50 OHMS. AMICW OR PULSE
MODULATI ON, CAlIBRATEO ATTENUATOR . 34500
HP614ASIGNAL GENERATOR 900 TO 2100 MHZ 05
MV TO IV INTO 50 OHMS. INTERNAL OR EXTERNAL
PULSE OR FM MODULATION CALIBRATED
OUTPUT .. . , ,,345 00
HP618B SIGNAL GENERATOR 3 8 GHZ TO 7 6 GHZ
0.1 MW TO 1 V INTO 50 OHMS, CALIBRATED OUT­
PU T. INTERNAL OR EXTERNAL PULSE OR FMMODU·
LATION ANO SQUARE WAVE MOOULATI ON .375.00
URM·25 SIGNAL GENERATOR 10 KHZ TO 50 MHZ.
AM/CW MODULATI ON. 400 & 1KHZ. RFOUTPUT 0-2
V OR 0·1 VPRECISION 50 OHMSTOP ATTENUATOR.
SMALL PORTABLE UNIT . . 245 00
URM·26 SIGNAL GENERATOR 4 MHZ to 405 MHZ
CALIBRATED OUTPUT 0 TO 2 V. MODULATION
40011000 HZ, CAlIBRA TEO OUTPUT ATTENUATOR
SMAll COMPACT SIZL. 24500
TS·5UIAIU SIGNAL GENERATOR 10 MHZ to 420MHZ,
AMICWOR PULSE EMISSIONOUTPUT VOLTAGE 0 TO
5 V CALIBRATED OUTPUT ATTENUATOR. 40011000
HZ MODULATION MlliTARV MOOEL OF HP608D

2% 00
TS·418JURM·49 SIGNAL GENERATOR, 400 MHZ TO
1000 MHZ AM. CWORPULSE CALIBRATED OUTPUT
AND ATTENUATOR POWER RANGE 0 TO - 120
DBM . .. .. 19500
TS-4191URM·64 SIGNAl GENERATOR900 THRU 2100
MHZ, AM. CW OR PULSE EMISSION CALIBRATED
OUTPUT AND ATTENUATOR 195 00
T8-4971URR SIGNAL GENERATOR 2 MHZ THRU 400
MHZ. CALIBRATED OUTPUT I TO 1VINTO 50 OHMS
40011000 HZ MODULATION, AMICW MILITARY VER·
SION OF MEASURMENTS MODEL 80 185.00
SG-661ARM·5 SIGNAL GENERATOR USED FOR AIR·
CRAFT VOROMNI RADIO REPAIR, RA NGE 1(18 MHZ
THRU 132MHZ. MILITARY VERSIONARC H·14285.oo
SG·1IARNSIGNAL GENERATOR WITH PP·348 POWER
SUPPlY 88 MHZ TO 140 MHZ. CAlI8RATED OUTPUT
,1 MV to I V. MILITARY VERSION OF BOONTON
211A. ... .....195 00
SG·2/ARN AIRCRA FT GlIOE·SlOPE SIGNAL GENER·
ATOR 329,3 TO 335 MHZ IF FREO 15 to 30 MHZ,
METERED OUTPUT .1V to 2 VMODULATIONS VARI­
ABLE 0-100"\10 90 to ISO HZ. SAME AS BOONTON232A

245.00
WEACCEPT VISA MIC Ofl CHECK. AOO SHIPPlNG. WE
SHIP BEST WAY. SATISFACTION GUARANTEED.
IMMEDIATE SHIPMENT PHON E BILL SLE P
704-524-751 9

8 L EP ELE CTnONlC8 c o rIlJJ
HIGH WAY ~~ t ~

OTTO. N O~TH C A ~OLI N A 287 ~}

TEST EQUIPMENT
RE-CONOITIONEO ANO

LAB CALIBRATEO

'"

* Antennas
* Coax
* Publications

AD ., Box 203A Gillelt PA 16925

BEEPERS!
U' YOU' JtAYJlllf'Y HllAllD OUR BJUlPl:BB

YOU'U llfO'r LtSnll'fIl'fGI
Fu scan BP-3 Beepe<o Odd a 1I""'le 'one Du<o' a, the be­
ginning lopHonaij . nd end or yO<l' t, a n"",i••"", to pi......"

·"""'bling." The BP-4 modOj. add a n a utoma tiC. Odia,' ab"
1.0. li......- '0 k_ you In ,he _ tor OK '0' lG-mlnu'.
"'",,'lflco,lon . All CMOS ol",ui'ry lor tong b-Illle<y lir. (ba'­
I.rr nol 1""llIdld), 6eepar••r• • •all.Oj. IS an assem~1d

and I."ad cl,cait bo.rd ","u u, ing ..... ' han 2'" •~ 2' I _C
....<olon.l: """loud In • 'm.11 c UhOlumin"rn 00...I'h no
mlk" connoetoro-.up;lly yOU' own 1- B _ '''''''); "" Co....
p"" . ">I~ 4i'ln mlka <:onnoe'ora 1- "'4 ....ro""'.); or ..Ilh B­
p in connocfora 1-"'S , ,,,. ion. ). All anita !hIpped p'''I'a''' In
'ha U,S, Penn,yl.ania ",.lOants Odd 6% 001•• ,.. , /SIle
' aOj. bolo""
NEW: ...0.3 plug.in cord compatlbla ...lth Appt. t," on<I App..
11 , - oOmpul"'o. Incla d.. 10..., 3-'001, dOUb--.da<l ,ibbon
COOl,,", ""t.iled In. " ""t"'" mlna.l. and <lemo-<l>'ket'. in
OOS 3,3 , AeQa" "" 43 K, Applasolt r,rmwo'., F• • 1U"'" AID.
01.0. con....,.ton. &rid f6 ~ wlln any u_·..Ia<;,.t>Ie 110
com~nolion' d..lrld, Con be a_ tor bu rgio' . 10",,0 ,
.... . Ih'" oolleclion , ~o• •yn'h..i. , ooI.r _gy moni'oring.
ATTY. compule, control. dlgl'al " ""a\/fl. • nd many 0'''''
.pplicanon. , $W.OO p'aoaid In U.S, Penn'Y'.an" ""'i<lont.
acid 6% .."'. , .

•••, ,a.se•• JP:C1oVII"" lIl

BP4 A -II: $111 BP3 M1: $600 18 pin connJ
BP4 .0.-4: ' 13 BPl .0.-4: $57 (. ~ n oonnJ
BP. B :~ BPlB : $019 (bo. &. oat>le bul no oonn,)
aN C : 145, BP:lC : 121I (......",bled & ,..,ad boord. no

box. no conn.)

~fIlX5CIlIiI '"c

* Shortwave Receivers
* Sca nne rs
* Filters
* Tuners
* Converters

8 POLE CRYSTAL FILTERS FOR
KENWOOD 'COM AN D YAESU RADIOS

EVERYTHING FOR THE LISTENER!

KE.-.wOOD
2. 1 k117 ~ll for 1'S-9:lU or TS-83O rnatcl>ed _ . St 411,1llI
41Xl Hz CW for 1'8-000 or 1'8-830 matched S<'I •• S149,1llI
2 .1 kill ~B lail ~od IF <,a~~ kit (8 ~Xlra j )

fo. the "f'S-.t"lO, 1'8-t20 and 1'8-1:JO . . S71I.1Xl
2 .1 kHz 8 pole """ fdter for the R-HlOO , 1129.00
2.1 kHz 8 1"110- xtal fd.... f<x the R-2U() , , . , .. , '139.00
41Xl l iz CW (8 pole) xtal fdle. fOl" the R-2()O(j , . , , SOO.OO
1'8-000 FM KIT"I'nI" fro, xmit & rev. 30 ",.,.ns, '" b<>tter
than .2 uv ...n>litivi ly , WiJo,<l and tested. . 1l39.1Xl

"".2.1 k11z ~B and 400 Hz CW 8 pol.. xtal filter for the
rc·;.(), 74l.1. 74<;. rr.O and rr.1 radiotI ' 00,00

YAESU
2. 1 k11z s:ill 8 pok> """ fdler for the IT-9llO .... ' 00.00
~11...r fnr FT-157 avaitahle ..x,.,

!fV.IJ and K"",,,,,J<Jd ' ......·slerters 1 year SLO.()() US
(Sit f irst da.", mall) S 14 els<""-'hen<. SASE f "" ,lPtaib<.

~ iml<'ring~ "f'OCify m4:io and cry;to1 fi&r
<m.1tntl.~ add S3 far- sliippi,'fJ and ha,idJi ng l&,
S5 air ,,,,,il, COD and 1/ .15, 110 Ql~ FL rosUl<-ms
",1<1 .5% ",w-" fa.1'.
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W2NSD/1

NEVER SAY DIE

from page 4

JANUARY HAM CONFERENCE

The Ninth Annual Ham Con-

editorial by Wi¥'" Green

terence met In Winter Park, Ocl­
orado, this January. In addition
to discussions of potential solu­
tions to the loss of high-tech

career people whi ch the fading
aw ay o f amateur radi o as a
hobby has caused , there were
demonstrations of some of the
newest in microelectronics and
ham gear.

The most impressive ne w
piece of ham gear for me was
the tiny new Kenwood HT.
Incredible . And yet th e tiny
thing worked Ju st fine when
substituted for my now huge
old 2400 Kenw ood HT.

We gave the HT s a good
workout, using them to keep in

touch as we skied the whole
range of trail s at Winter Park,
whi ch is a good-sized ski area.
For that appli cati on a lapel
mike/speake r might have
helped-I 'll have to see it Ken­
wood has on e available yet.
Still , even with the HT in my
parka pocket I had no problem
hearing everyon e c learly and
talking with them j us t by
squeezing my parka in the right
place, It sure made people jump
when I talked Into my coat- sod
got answers,

SCORING

Element 3;

l-Vlbrople, serntactornenc keyer ("bug'1­
2- Radio Sputn ik 1 (RS1), in 1978.
3_ W1MK,
4_All onso,

Try Pitcairn Island.
Easy to buil d but hard to matn­
tain
A Ilelpful contribution to the
hobby,
An obvious Question, but we
cou ldn't leave l his important
" fi rst" out of tile col umn.
B, it ish hams do not Ilave ac­
cess to 6 met""s .
Tn", first 01 many to fi nd a
ccmtonabre niche in the Ha ' t­
ford, Connecticut, a,ea,
And Ile was a booUeg operator,
OSCAR III. OSCARs I and II
w""e iitll", more than space
beacons,
From 1917 to 1919_
On 5 meters In 1932,

4-True

6-T'ue

5_ False

3-True

9_True
10- True

3- 4 To tile gratitude of DXers everywhere,
4-2 Project Moonbeam they called it in

1953.
5-21n July, 1939,

Element 2:
1-False
2- True

Element I:
Seven points for each correct answ",r.
Element 2:
rnree poi nt s for eacll correct answ"",
Element 3:
Eight points for each correct answer,

How did you do?
1-20 poin ts-Blank mind

21-40 poi nts-Bliss ful sle",per
41-60 points-Daydreamer
61-80 points - Man with a vis ion

81-100 + points-Dreams are made
01 th is!

MAILBOX
Thanks to WGKXPI9 and N6DSA for no­

ticing the error in Element 1, Questi on 2 01
September. 1984's "Fun!" The official
Conelrad frllquencies were 640 and 1240
kHl , not 540anueeo kHz , as my answer in·
dicatoo_And no, the radio in my '62 Che\fY
isn't wrong, altlloullh I'll have to replace
that burned-out d ial lamp,

ELEMENT 3
FILL IN THE BLANK

4)The Dayton Hamvenncn

THE ANSWERS

True False

ELEMENT2
TRUE-FALSE

1) HOface Martin invented the __~
2) was the first Soviet amateu,

space sate llite.
3) Tile tirst officia i ARRl station was

4) Gug lielmo Marcon i was assisted In his
li'st radio experiments by Ilis brother,
___ Marconi.

Element 1:
1-1 He was awardoo 160-m",ter DXCC

No. 1_
2-2 He uses BV2A on CW, BV2B on

pllone.

1)Tom Christ ian VR6TC is
tile on ly neeneec ham on
8l!rmuda.

2)Tile orig inal cubical Quad
antenna was dIlsigned for
Ecuador 'S HCJB_

3) Don NOfgaard W2KUJ is
regarded as tile "father"
of the phasing method of
general ing SSB signals.

4) Owen Garriott W5l Fl
was the lirst ham to op­
erate from space.

5) Stan W'ight WA20CS
was the l irst ham to hea,
a "G" station on 6
meters.

6) Kenneth B. Warner W1EH
was the fi'llt career em·
ployee otthe ARAL

7) 1AAW was tile f ilst US
barn station to be heard
in Europe.

6) The lirst amat",ur, two­
way communicat ions sat­
ellite was OSCAR 1.

9) At one time the ARRl
was based in New York
Cily,

10) W1AWW was the lirst
VHF repeater.

1) One man with a dream was Stew Perry
W1 BB, His goal, which Ile achil!Vlld, was to :

1) Wmk 100 countr ies On 160 meters
2) Fly a radio-control led airplane
3) Wmk the USSR on 2 meters
4) Accompany a DXped it ion to XZ·land

2) Tim Chen BV2A1BV2B, cu ,rently well ·
kflOwn to DXers, was:

l)Th", f irst winne< 01 the AAAl's W",koo
All Continents Award

2) The lirst licensed ham on Taiwan
3) The lirst ham to operate Irom an air·

plane
4) Tha fi rst ham to operate trcm Kure

Is land
3) Father Moran llNIMM Is tile only neeeeee
ham in:

I )Tlbet
2) China
3) Franistan
4) Nepal

4) Bill Smith W3GKP and Ross Bateman
W4AO were tile fl,st hams to:

1)Work Europe on 6 meters
2) Bounce a radio signal off the moon
3) T,ansmlt slow·scan TV
4) Jam a repeater

5) Wh ile certa inly not a " man" with a
cream. Ethel Smitll W7FWB did contrib­
ute sometll ing Import ant to Ilam radio.
She founded:

1)The Brass Pounders Awald
2) The Young Lad les Radio League
3) The Quaner Century wnerees Asso­

ciation

ELEMENT 1
MULTIPLE CHOICE

Kaplan, who operates a company known
as On-Palle Enterprises, publishinll t fade
newsletters for tile telecommunications
field.

Mr. Kaplan sou nds like the sort of man
who enjoys reading " Fun!," doesn 't he?
Anyway, who could ask 10< a better int ,o­
duction to a column about " Men Witn
Dreams."

UN!

John Edwards KI2U
PO Box 73
Middle Village NY 11379

MEN WITH DREAMS
I don't know about you, but I just live for

stories like this: Acco'ding to Associated
P,ess w, it e, N",man Black, a llentieman
by the name of Stanley J. Kaplan has been
t~1"Il/ f", many months to stan a common­
carrier servlca tllat would enable anyone
to send brief rsdio messa{lBS "to tile sun,
tile moon, any of the planets In c ur solar
system, Of any des ignated atar outside
tile sota, system."

Btack writes, " For a $5.00 fee, Kaplan's
Teiep ianet Services, Inc., of SUdbury,
MassaChusett s, is p,epared to hetp peo­
pte 'reach out and break out of their eartn­
bound existence,' He says the pUbticity
about his plans to trensmlt 'Space-Shor
messeges lias already produced a logjam
of 175 Ofders."

Because Kaplan intends to transmit
"binary digitiled radio messages," he
I'ISeds FCC approval, and "tile FCC just
doesn't seem to see this the way I do,"'
Kaplan say1l. "It 's not tile average commu·
nlcations that t hey deal witll. II's a dlmen·
sion, really, that their rules aran't equipped
for and I tllink tlley're alraid,"

Early last 5eplembef, tile FCC announced
It had denied Kaplan's request for "Spe­
cial Temporary AuthOfity to operate a
common-.::arrler one-way paging station
at Sudbury for tile purpose of offering spe­
claliled extratarrestrial commun ications
serv ice to tile public," adding tllat rete­
planet "has not demonstrated that tnere
are extraordinary circumstences requu­
Ing temporary operations In the public
Inte,est ... "

Tile FCC says it has reclassified the
proposal as an application fOf develop­
ment 01 Kaplan'S Idea, but, " I'm really pes·
simistic, Quite flankly, that they're serious
about tell ing It lIBt off the g,ound,"' seys
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EVIEW
I Glanced through the manual and found
several changes noted on the Included
correction sheet. Several paragraphs had
been rewntten and a 'ew part vercee had
been chang-ed. One change Is ralated to
the printed clrcutt board Included with the
kit. (Thesame change applies to the board
In the wired version I tested.) Because of a
PCboard laYOllt error, one end of a feed·
back reslstOlls connected to thawrong op
amp at a dual-op-amp IC.

This error causas problems with the op
amps, which are used to provide norma!
and reverse mark and space signals. How·
ever, the error la easily corrected by run·
nlng a jumper wi'e on the PC board.

The unit took me OM evening to assem­
ble. The asaambly went smoothly and no
problems were encountered, Afler the as·
sembly and Initial teatlng, all outlined
Quite well in the manual, came the callbra­
Han of the mark and space frequenclea. r
used a freqlJ(lncy counter with a on&-Hertz
resollltion for the calibration. (The wired
version comes pre-adjusted and no call·
bratlon Is required,)

Once the calibration was finished and
the board waa mallnted In the case, the
completed kit and the wired version were
ready to be connected between a tarmlnal
and transcalver. Howevar, because of the
wida ~arlety 0' computers and radios, the
Interfacing cables are not Included with
tha TUs. A 25-pln male connector with
hood is provided to get you started. There­
tore, the next step In Int89rallng tha TU
Into the station was wiring the Intarface
cables.

Operating

The mast dllflcult part of the evaluation
was finding a way to test the TU under ac­
tual two-way operating conditions. I was
not able to locate a local amateur capable
of operaHng RTTY using the Bell 202 stal"\­
dard. Because of this, I tested two-way op­
eration of the TU by tranamlttlng trom the
TR8-8OC to the TR~ Model 100 under
various conditions.

Interfacing

Before stafilng any kind 01 wiring. coo­
Sllit the terminal/computer IIndlor soft­
wara mancats, the transcalver manual,
and the TU·12OO manual, The TU·l200 can
accept and send both RS-232 and TTL·
compatible signals through the 08-25 fe­
male connector located on the back of the
unit. Find out which one the termlnal/com·
puter will accept and then consult the
manuals for the proper Winng.

The connection of tha transceiver re­
Qlllr8$ two cables, ana connecting to the
tran.amiller's microphone jack and the
other 10 the receiver's aUdio ootptlt. The
TlJ can be llSed to operate the transmltte<
PIT If the cUrfenl/Vollage restrictions are
met. Otherwise, an external relay Is re­
Qllired to tske advantage 01 the PIT. The
lIudlo output can come from the phone
jack 01 the external speaker jack on the re­
ceiver. However, there is no provision for
manltOllng the received signal from tne
TU Itsalf, as there Is no external speaker
Jack.

The TU Is capable at communicating us·
Ing Baudot as well as ASCII at speeda of
up to 1200 baud. The RTTY software
shoold be capabla of utillzlng all these
codes and speeds If full use of the TU's
featllres Is desired.

I wired the kit ve'sion at the TU-l200 to
be llsed with an IC211A two-meter trans­
ceiver and Kantronlcs Hamsoft for the
TR~ COlor Computer"'. The Hamsort
program can operate only al110 and 300
baud using ASCIf. SO I was not able to use
the hlgh·speed capability 01 the TU·l200.
The asse-mbled TU was wl,ed lor use with
It Radio ShaCkTR~ Model 100 portable
computer and an Ie-02AT handle-talkie.

to copy. Anolher disadvantage Is thst a
PLl has no variable tuning Indicator, so It
mllst be tuned by ear In conjunction with
a single LEO which lights when a signal Is
tuned In. However, tneee disadvantages
are not Impofiant on the VHF and UHF
bands because of the lack at Interference
and the abaence of crowded condlUons. In
fact, the Pll works very well on the VHF
snd UHF bands.

Another eeeereereuen that the TlJ.12OQ
takes Into account Is the high baud rates
that the VHF and UHF bands permit . The
TlJ.12OQ Is designed to send and receive
signals al up to 1200 baud while most TUs
can go up only to 300 balld, To permit the
higher baud rate, the TV-12OO uses Bell
202 tones In which the mark and space fre­
quenctes differ by 1000 Hz while the etan­
dard shirt for the HF bands Is 110 Hz.

The TlJ.12OQ has been designed very
well to take advantage of the oppofiuni.
ties available to amateurs on the VHF and
UHF banda. However, because 01 Its de­
sign II Is limited to the VHF and UHF
bands and will not work well on the HF
bands.

As mentioned betore, I assembled the
kit \/&f8iOn of the TV-1200. The unit arrived
In excellent condition and a Quick Inspec·
tlon of the parta rllVealed that lI'Ierythlng
waaln order except for the absence of one
nut, for which a replacement was easily
tound. The parts W<l'e separated by type
and were very easy to account fOl. The ICs
were shipped In a statlc·proof pouch, the
resistors and other IndiVidual components
were neatly sorted Into manila bags. and
the case was car<lfully wrapped In paper.

Before stafilng the actual construction,

=-" SE'<D . ~" "~• • _ ~H •
• • ., TU-1200

fI"...." Co<pofohon

Photo A. The TU·1200 VHFIUHF RTTY If/terface from Fleshe,.

Photo a. Til" completed printed c/rcult board 01 rhe kit verslaf/.

are dark beige and the top and sides Sre
gray. The unit Is aesthellcally appealing
and Ills In nicely with the rest of the eta­
tlon.

As mentioned belore, the TU·12OO Is de­
signed to operate on VHF and UHF Ire­
Qllencles. Beeause at this, the design and
speclflcallons differ 'rom those 01 terml.
nal units used on the HF bands. The TV­
1200 Is compatible wllh Bell 202 tones; Its
mark signal Is low (1200 Hz) and the space
Is high (2200 Hz). Also, the unit Incorpo­
rates a phase-Iocked·loop demodlliator.

A PLl demodulator works by lltlllzing a
phase detector along with a 'IOltage-col"\­
trolled OSCillator (veo) In a feedback ce­
cult. A dc feedback voltage is generated
proponlOllal to the dillerence In frequency
between the received audio and the Yeo.
This dc voltage will change as needed to
adjust the Yeo to the same Irequency as
that which was received. Therefore, the de
voltage will vary as the Input audio fre­
quency alternates between mark and
space conditions. This varying ee voltage
la then filtered and amplified to produce
the required mark and space signals.

There are several disadvantages to us·
Ing a PLl demccutetcr. One Is Ihal they
tend to lock onto the strongest signal In
their lock range, often Ignoring any
w"ak"r stations that yoo might be trying

THE TU·1200 VHFfUHF
RTTY INTERFACE

Of aU tile modes Ihat amateurs operate,
the one which has seen one of the most
d,amallc ...sage lncreaaes In recent yeals
Is RTTY (radlolelelype). This upsurge In
ItlfI popularity 01 RTTY can be correlated
directly with amoancements In both solld­
Slate technology and the microcomputer
InduallY. Manyot tl'll:learly microcomputer
a~p"flment"rsWll'e also amaleuHadlo
operalo.s, ao micros were In the ham
shack before the mlerocomputer Industry
had even begun to explode.

Hams wale quick to realize lllat the mi·
ceoccmputer, wlth lIS many Interlacing ca­
pabilities, was Ideally 8ulted lor use in
RTTY. By replacing mechanical gears and
reams of paper with Integrated circuits
and video monitors, RTTY was able to mi·
grala 01,11 ot the experimenter's basement
and Into the casual ham's opelallng sta·
tlon. Soon . radio magazines began to
carry many advertisements fOl various In·
terfaces that allowed the mrercccmputer
and nem.reero transceiver to work to·
gether. It w88 these Interfaces and the
lew-cost mlcrocompllter thet led to the In·
crease In the poPlllllrlty ot RTTY.

J . A. FleSher CO. Is one ot the early man·
ufaCturers of compllter/RTTY Interfaces;
In fact , th"lr TU·11O has become a etan­
dard Int8!iace for many hams. Their latest
RTTY Interface, the TU·12OO, la designed
specillcally tor VHF and UHF operallng. It
Is avsllable In both kit and wired form, and
I recently assembled and operated the kit
version along with Its wired Coonterpart.

TM TlJ.12OO connects between a trans­
ceiver and an R5-232 or TTL..:ompatlble
terminal. In the receive mode, It detects
the mark and apace freqllenclea In the re­
ceived alldlo. The mark and space fre­
Qllencles are coovefied to digital signals
which are outputted to the terminal using
either RS·232 or TTL standards (deter·
mined by the terminal type). Once In the
terminal, uSllaUy a microcomputer run­
nlng terminal-ilmuiatioo software, the dig·
ital signals are decoded according to the
format being used (I,e., ASCII, Baudot).
The terminal then aends the decoded
characters to a monitor or printer, depend­
Ing on how the system la COllflgured.

In the transmit modtI, the TV receives
digital signals from the terminal and eon­
verls them to mark and epece audio sill­
nals which ars sent as AFSK (audio
freqllency ahlft keying) to the transmitter.
Either way, the terminal unit must deal
with digital slgnala, audio signals, and a
conversion procesa.

SpKlf~tlona

The TU·1200 measures 5·118 Inches
wide by 1·3I~ Inches high by Blnchea long.
There are three ptJsh·butlOll switches and
three LEOs on the Iront panel. They are,
from left to right: Power, send, and Nor.
maUR_rse. (See Photo A) The LEOs In­
dicate power on, sending, and recelvs
data available {ROAj.. The Po_ switch Is
llSed to tllm the TU on, the send switch Is
used to put the TV Into the transmll mode,
and the Normal/Reverse switch la llsed to
Invef! the mark and space IreqlJ(lncles. Lo­
cated on the back panel are a 08-25 fe­
male connectOl, a ground connector, and
the power cord leading to the Included 12·
'IOlt wall treessormer.

The front panel, back panet, and bottom
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The TU act. very much like a regula.
lelephone compuillf modem I... !\all du­
ple., ao I con'lllCted It 10 Ille RS-232 po<t
o f tile t.IIodel 100 aOll uaed tile t.IIodel 100'.
bullt"'n IeIecomInunlcatlona prog.am. Be­
c.au.. of thi .. 110108''' , I t..ted the unit
onty ualng ASCII code. A lest - " u ge
conal.ting of lett.... ournber$, end othtr.rmbOI. wu .tOllld In tile TRS«lC tor
UH durtng Neh I.anamlsslon.

For tt>e fl...t I.... I contlgufed tt>e two
~t_ tor . Imple. oplIfatlon al:ll::lGOaud
ASCII. I~atltly aher typing the t......
mit commend on tt>e TRS-8OC. the Send
LED on tt>e "fU.12llO lit. tt>e PTT on tt>e !C­
Z11A trt~ . aOll the ....rl< aOll~
1_ oould be '-I'd I1IPIdly altemetlng
on t..,. monitor apeIIker. SlmultlltleOUaly,
the RDA LED on the other JU. 12lXl1il aOll
the Model 100'.lCD ac'lIl8f1 displayed lhoe
leal me6Hge a. II wu .acelYOd. A c;om.
p••I.on 01 the lece l ~ed tul wit h th.1
tr.... smUted reve.led Ihet no errors had
occulfed during Ir....smlsslo... or leeep­
lion.

Ned, I chlnged 111ft s peed 10 110 baud
and tr.... smUted tllft message agal .... TIle
m.ssage wu 'e<:el ~ed e rro.·l ree once
_ . Now Ihal I WI S s u.e tllft TUs . oll
01".,. equipmenl We<l ope.aUng p.openy,
I Irled • t . . ........I. sIon O¥tlf • Iongor dl...
e.nc.. I t.an_iIIed IhrQUllh a local r.
pealllf al 300 baud and once -oaln flo

~ potrt.c1 copy.
Th.oughout III the tesllng , Ihl TU.

WOI1<..:l perfectly aOll no ph>bl.,..... __
ancounllfWd.

Tha TlJ..1200 is a uselul add il ion 10
any VHFIUHF ".Ilon. Any appllcal lon
w1t1d'l .-qui... tt>e Ifansmlaalon of large
amounlS 01 dala quickly and elflclllfltly
would benefit from tt>e high-speed digital
c:onwnunlcationl ....allable from Ihl. unit.
,.. tt>e ....ny..- people in HF RTTY mo­
g,ate onlO RTTY In the VHFIUHF banda,
an Inc,_ in tile use of Bell 202 should

oceu' .
The JU.1200 i•• good buy, wllh I..,. kll

~lIfIlon selling lor $99.95 aOll the assem­
b led tor $129.95. I fouOll the people al
Ftasher 10 be WIrY conslder.te loll ""Iplul .
and I lhoroughly enjoyed using tile TUa. I
_ a bflghl Muretortlle "fU.1200.. _
MIll...... look 10 InctlNlllW the capabi lity
01' Iflel, RTTY alallons on the VHFIUHF
~ lor use wltllh~ NI.,mle
c llfTlm un lcaUo ns, compule.-<:ont.olled
....lIbou,.. RTTY MI.. etc. The TU-1200 II
anoth4lt . twp in the eont lnu lng"""""lon 01'
.mal.,u, ' I d lo .nd d lg ltll communlc.·,....

FOf _ In tormlllon , conlacl Fltl.hwt
CorP., PO 80. P78, Topot/I. 1(5 6l5tI01; (O13}­....,..

Jona1l'lln L Ml YO KRST..... ..
HAM DATA PROGRAMS FOR
COMMODORE COMPUTERS
some hsm s hlle ks . "" M . I Ind Oflle.ly,

bul I h .~s . suspicion Ihal m.ny 01 Ihem
lie like mlne _.n unllnlshed proJee t here.
s pleee 01 coax there. Somewh&,e burled
In the rubble Is s logbook. Vou remem­
ber-Ws one 01 loose things you used 10
be ,equlred by I.w 10 keep l

Thl. h.phlZlfd approach 10 h. m llle I.
OK, aI INaI unlll you decide you w.nl lO
....tllf • conlest or W<)I1< IOWIr(\ onw or
men .w."'.. Then it'. lime to d.-V OUI
I..,.~ .oll pen,~ • 1_ II'l()w.

bo. .. 101' the 0Sl..I, loll ....k• • eommll·
mwnt 10 ordef In YOU' sh.,;I<.

Compulllfl .... ....-de 101' paopIe ...t>o
11I1. pepwo woot<. Sure, they <:10'" ll'!I"*.le
paw copleI ll you w. ...l, bul ln t..,...-...
Ume ~hing ., stOllld in mlc,oacop.Io
<:lolly _II IIlec1rons 11'1I1 f8I9OAd onty
wttwn you .... thwrn 10.

T!lwrw'•• multitude 01logg ing P'O(IfIfTll

...I'-bIe tor the Commodooe comput....
ON of lhe besl II the Super Log sefIes
from H. m Dall. ThlIfe's IIOftlIthlng heIIi
tor everyone, wllelher you own • V!C-20
wilh only 81( of e.pansion or a COrnrno-

dore 64 . 01 cou.se, tllft mors memory you
halltl ...lla ble . lhe more Qoo Inlorma.lIon
you un deal wllh et one II.....

The part lcula. pacqge I UN It ulled
Super Log IV and is .~.i~ on disk only.
It e.n be uaed on the V!C-20 with . mlf>!.
mu<n of 8K 01 e. panslon or on t..,. 64. The
tealures of Super Logt II aOll III _ In.

<:luded.
So willi does S23.lIS tor Supwi' Log IV

gel you? S"rt lng ....Ih • baaIc log entry.
S!JPtI' Log IV will compile en ongoing
Wort<ed All St.t.... summary end • coon-
p.lwt, OXCC .............,.. ProvI.1ona _
Included lor adding ..- oounl.....

Sorl lng Is . lask Ihll compul,,", h.ndle
well. With Super Log you e.n fISIid Of prlnl
YOU' log by baOll or by date. liOll , II Ihw
conlaclS you'vtt had wllh people ....med
J im (I good name!). or .ny o lhw. un ique
lIeld In Ihe log enlry.

Should you lind you•..,11 on t.... pileup
end 01 111ft ccntects, Super Log will pllnl
aSllabels lor you ....Ith all the neeesllry
Inlo......tloo lor. vslld conllrrn&lIon, All
you do Is s lle k them on the cI,dsl

The program Is broken 1'110 segmenls.
M. 'IYo l lhw s peels l le .lurea ' eq ul,e Ih. t
I.... log be sa~ed. the new aegmenlloeded.
alO Ihw log reenle.ed belore contl ...ulng.
TIlls e.n be somewhallnCOf\lItIfl lenl, bUI II
.flo ws g""alflf vefSltliity with in Ihw ............
Of'! llmltllions of you. machl..... I w.nl 10
make 11 eleal, though. Ihll tile notINil
loggi ng Plogflm Is sell-eont. lned .nd
doesr\'t requl.. this maneuvering.

Regardless of wllel...... you _ ualng •
logging progr.... lor _ Of tWel pe II.....
lor Ille kitchen. compulllfl . r.~ picky
about how tI'Iinos are designated. You
cannot, lor example, log IIOftlI ...1,," IS

bwing on I..... 1-tr.lHz band and otl1erl IS
bwjng on <eO met,,", .Oll e.peeI I"" lItO"

"'.... to lind lhem .11. Slmila . <:ale muat be
t.ken wilh a t" te .nd eoun l" des ign• .
Ilona. TIlls limit. 11on I. no l pecull., to
Super log; II is • result 01eomput., lac.....---

II you s"" looking lor some speci fic
numbers, Ihw c.&& IItII'Ilon 01 Super Log tV
wllt h.Ollle 52!'> Ill.... at • II",.. A I'\flW ver·
.ion handles 2lXlO entrlea per disk, but I
hl"""'1 had a Ch._ to t'Y tllll onw. On
thw OIher end of I..... _It, • VIC with 81<
of e.panslon <:Ion hlOllIt ea Ill.. at onw,,-

A"" you mainly. oonl..ltw? ConI..1
Log II designe<! to handlt bOth 5W11f>
slakes and Field Day In appro¥t(l ARRl
fofmal. Fof other coot..ls Ihwrw Is a very
____Iile Unlwersal Worldwide Log WI\erw

you detlne the categorlin. A<kIpecl'lweker.
a necwss.ity lor conl..l.... I. bullt4n. A
lwenty-lou'-l'>ou' elOd< II d iSpl.yed on I .....
tl<:rllO:IA "I 1lI1 t l....... san.1numbe<"S ••e
gene<lled lor you, too. I~ uloICI Ihl. 0I'\fl

" under Ii"," and It does . good lOb.
Contest Log II has rllCenlly been inlrQ­

duced. II gives Ihe 2O()().entry·per-disk lie.·
lbllity of Super Log V. Iw. s h.ppy 10 b.eak
the 1000 marl< I... Sweepsllkesl

The p.og."mme. be/llnd Hs m DatI solt·
wsre Is Chip lohman NN4U, He h. s I. kllfl
a 101 01 II...... to e,e&te. good product. He
l iso listens 10 feedback hom his cus·
tomers and has incorporsted many 01 the
suggestions aubmilled by them. H. m
0.1. Is proud 01 Ihelr eu.tomer service,
.nd rightlully so. They ..e good people 10
do bualness with.

Ham 011& .Iao sells .......1 othw. pro­
g.lftlS. Though not reviewed. Propagal lon
Ch.rt , 10.'11&'1'1. Des ign, .'ld Compule,
Morse Ct••lt'IlIf) If. Ilao .....Iable.

Now, il you wltll.euse me. I need 10 gel
INdy lor the VHF conleal. III _ now .
there 's thw two-metllf amp-I tIllnk llIe 432
beam Is sllli in t.....il . Hmmm . .. whwr'I
did I put lhe Super Log disk ... 1 know 11'1
here aomewhe<e!

Fo, more In lo, m" lo n , conlac t HI...,
Dat• • 3331 By~ aile. Woodbridge VA
",n

Jim QlUbba K.a
Springfield fl

VouradltOfililn I..,. Deetwnbeo, 11l64,.'"
_ of 13 II rtght onr Atthough I ....y be

MASS. CLASSES

we) Ife a l the me.cy 01 lhe FCC-whleh
needs our V&lu. ble " dlo spIce. Well. Ihe
....ork is eUI OUI 10' us. New member•. The
FCC will no l lake aw.y our •• dlo ,pace II
w. grow In numbe•• -or sl le"l Ih.1 18
Ille last hope. I hI' . 10 aay lUI hope, bu t
Ihs t Is the way you old·llmwr•••• Ihlnklng.

V..... I 1m 11 years old .nd t.IIorae code
II Ihe ....in le . son I~ i'll_led I.....
dlo . II I w. nl to use phone. I CI... pick up
lhe telepooue .Oll <:loll Uncle lIfry In eon.
nwellcut. I am ao .tt.acted 10 t.IIorae be­
cause when I<:all CO and I gel. rwpty lrom
Wlxxxx, Iaay~. I'm 1.lklng to_
one w.y UCl In the nort'-II." I IeeI IlIIt
e.cll_ --, time I <:all CO.

You know how I goI.tlflad11 saw cIuI1y
equipment In our high achool In ........1
room.. The aleetronlca leacher I•• NovIce
and helped me out and ...... lam.

So this I' rile battle plen_Publlclty . I
_ knew h-&ITIll __ slill IfOUnd until

t..,. teacher told me!
Publicity Ind t numbwra of people It

<:Ion creal. will u. lrom I..,. FCC. V.....
I .m going to do my part " my 1<:1'10oI to
rllClUlt my sh.re. How .bout you?

Jon Slnelalf
AItllIfl . Ott

TIle 1~19 AITII-teu. Rldlo A. IO<:I. l lon
will ' pon$OI' evening cl . _ tor Illose .....
t_ted In Obl.lnlng a N~, TeeM;'
e l.n., or GenerIk:I...I~ beginning
on t.II . reh 18, 1lil85, It Ch.I ... HIgh
5<:hool , Chel.e., M....chu••tI • . Th.

1 1

BATTLE PLAN

DOWN TO EARTH

I lust PISll<!d Ihe Nov ice les t .nd I fo und
my I...s lructor to be unre.son&bly lenien t.
I woOllered why. I nd Ihoug ht th. t m.ybe
.Ince ......teu. rad io '. popul• •lty h.. d&­
eli ne<!, my ins tN<:lo. w. nled 10 p.s. me 10
enlarge Ille number 01 h. m• . 'The ....t dlY
I fMd you. edltortl l loll IOUnd Ih. t I WI S
right. I w.. Intnxluced to tlla ClI'ICftr of
1fTII1...". ..rio. There ......·1 enoogh new­
.........., and therelore you (now I e.n say

I lon d your .rtlcl • . " T, . n . l. t o ••; A
Biased A.pproeclt~ (l)acwmbwf. 11l64, and

January. 11lll5l- Hlvtng IIId a tonnaJ etwc:­
lrIe.1 engineerIng educ.tion. concl n ·
!riled on theofy,l eppreclale llle dooom-IO­

ISIifth e.planallons. 'The ruIN o l lhumb are
moel helplul ln slartlng eny dwelgn.l hOpw

10 _ en article or two on .Impia, 1n'IpI"1er
dMlgn In t..,. h.llu....

Don Joh_ W$MQ
Eaparto CA

1 1

you l in d Ihem? On Ih e Iw o ·mete' .e·
pealers. Ve ry re lres hlng.

AnYOM wllh . n ounce 01br.ln. c.n_
where Imlt&u. '&d lo Is headed . II . Imos'
seems 100 lale now. I wis h Ih. 1 you. edl·
torl.ls would be requl.ed re.dlng lor every
ao-called old·tlmer.

Guy frHolroenletl
MontI ....1,.. NJ

1 1

guilty ofllOmll 01 these Ihlngs .fOUnd Ihe

" dg.., It I, ..Icily whl l I h' ~' b••n
prNCI'>lng on t..,. .1,.

On tile .Ir with many of my longtime
kIenda I mIi<. no boMe about whet II
1uIppenIng.. I tell them 1I'IIt It II fIOI the
young fIdiO amateurs 1I'IIt ... acrewlng
up tile banda. Just IIslen 1fly'W\'Ier1_1l1
the old fuddy-duddies are the _ with
Ihwlr geln controls and comPf8lllOta Illd
II..... c:ret*Id .11 the w. y 10 the right. 'The
old fudo:trduddiea are tile _ 1I'IIt act ..
It they _ heard of VOX. . . _ c.aJ1 them
tI1e ~_.jo-yov gang..~ The old Iuddy-­

do t l'.. .-.mble on.nd on .nd _ Ihink
ItIOu1 10ing. If ,om.,oue I..... 10 modlly

""'" bed habil' or en ""my .lg .....I., they
.... till II"" to Iell you how tong lhey l\e.~e

been Ilcenaed or th l l Ihw .ecelver I. II
f.u lt.

Try to t. lk Ibout desIgn . eonstructlon.
..- kINa, compule rs , AMTOR, Ol pI ck·
et - the ludd y.-:! udd les tell you 10 move
IOfTMlWhe•• e lse. They ars the same ones
th.t _ united aga lnsl IWCHlle le, re­
peal,,",. They now I.e the ones t iming OUI
11M repeat,,", withou t even glvtng llIftl,
<:loll.

Now IOf a br\gIltllf s ide: Uslen 10 the
young llama (yea, IIle<w . "" ,_ and
tewec). They .... t..,. onea 1I'IIt are coming
up ....tPl .t.te-of........... IdwaI. W'towfw do

I'VE GOTfTI

ETTERS

FUDDY·DUDDIES1 1

A ...._ution on 2 meters the ott.- ..."..
1M"'4JMd me 1(l1Wfll. you.ln the~ IS rm
.... you ,a'6'ow, you tlIId 10 d.ua.t... te
J'lU .... '0 ability wI'l6'l taking the eN ..·
am. For tI1IIyou o::oukl ... the FCC IumIIlta:l
kwy, 01 yo...- own.~ no! lhtJ _ option

fa',. h~ '0 CW1
You o::oukl .... miaqJIalll feeding •

~ adIUItlibll tof'IlI <IsfnodoAaIof. lNa
~ In I..... feed • aTolIlI QATClUI_ wtth •
c:w PhY." 01' coone. you would ..... 10
'a'.'w .. el<I-*on corti 10 plug~
1hIntI"" h~ pro¥8 tIIIl no! only...., you
copy ON. bull1111 you C8fl 'III'OIk witll sl.t8'ol'·........."""'"

• dO ar*'Y 73~ fT"OJCI'I. Keep up the good
<::onalruetlon artie""'l

.10M T. WI.._ WB3QPY

Wwllabon;l PA
(Howard lUCKS put hkn~ 10 It.)

I
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You asked .for one reason, one convinc·

1lHi ARA
Chelsell MA

cost will be m in imal - clan mater ials
Only. For more Inlormatlon, contact the
t9-79 Amateur Radio AS$OOlation, PO Box
171, Chelsea MA 02150. Please enclose
your phone number.

Every time I read a let/ef from some
ham worrlad sbou t the ham bands being
mada wOTS" _ lIk ,, th" C8 bands- I know
htI'• • kn_Jerk Jerk who hllM 't IIStfffltld to
. 1I11t1r e ham bend or C8 In yesrs.

It 'IOU want fo .tllrt II /111m club In your
local high .chaol, I.ugges t you mfHIl with
Ihe prlncl~ltlndpolnf out Ihe btlnllfits to
the studllnte. I sugges t youplan to haYtI It
during .chool flours so you aren'l up
against bus ing, at/lit-school sports. and
union oYtlrtlmll requlrtlmtln /s for laacfl·
"TS.- Wayne,

Y9p, and the IfHJnagti suicide rala In the
US Is Oln' of Iha hlgh"81 In Iha world­
probably anothef area amaleur fadlo
could have made a dlfferenc" .

YOUf p lan for kfHIp lng It , atH:rel thaI
Novices aren" silowlld 10 US9 voice might
be difficult to Impl9m9nt. Of course, II we
stick to Ihosll with an 10 of under 50 we
have a chance-but then the proapect of
Incrtl aslng Ihls conl/ngent Is dlsmeylng to
cOn/emplete. We elready haYe fer too
meny 0' this group on our bands lemming
nets, Itlmmlng repeaters, end meklng our
CB bands sound Ilka oases of calm.

Ing reason why CW Is the moat efliclent
use 01our crowded radio spectrum.

To convince high schoolers, simply
don't tell them aboot phone until aller
they're Novices-then let Ihe cal out of
the bag.

Japan's hlgMllCh boom has cultural
rools as well as no-code rccte. The suicide
rate there Is very high.

I went 10 start a club at our high SChool.
Any Ideas?

Donald E. F,..h N98AMIKtWAR
U1msr CO

SAY WHAT?'---_ _ II

$15DTMF DECODER$15

APPLICATI ONS: Call·upsystem 0 Repea te , o. comme'·
clal conltoll • Et c . IImllad only 10 you' imagination •

LJM 2RK d...:olle, ~it includes all com ponant. . e la y. and
P ,C . 8 0ard _.. . $15 piuS Sl_ 50 I hi pplng,

THE METHENY CO RPO RATIO N
204 Sunril e Dr iva , Mad il o n , IN 4125 0

LJ M2 RC enclolu" k it Incl udel mOldad casa. speaker.
in put cable.. . ,S5 p lus S1.50 Ihipplng

Fo' Inlo ,malio n and 10 o , der w.IIlI:

Th ll lJM2RK d eCOde. kit convertl yo u r r ac e iva. in lO a
s pe cia l •...:eiva. o r c o n tro l. When a use. ·so.>lec led tima '
lona combination il rllulvad . tha oulpul pro vidal a ra la y
conlrol lor aClivaTing I peaka .s 0. o thar da . iu l ,

INP UT, Aud io lfOm "anlclliva., Icanne., e lC.
OU TPU T: S PS T (N,O .) . a lay ,

FE ATU RES: Singla o r dual loneo adjusta bla o Vll r tha l'
d iOil To uch Yo na . a ng a 0 Adju l ta bl a .eoponla tima •
Re lay output . Manu a ' 0 ' aulo .eut • Single lo ne O N
la lching w ilh di lleranl lingla ton a r au l O FF . Opera"..
on 12 VDC • Inlerlacl ng 0 1mu ltip ili bo a rd s 10' m u lll. (llg;1
s equentiat aclivation and ..ut

B
DTMF Receiver Kit • Comp l e ~e DTM F

Rece '.ec IS S I 201)
• Re ce ..e all 16 s tan·

d a r d Dl M F d ,g, t s
• N o Ico nt en d 1,lte"s

ne ed e d
• Dutout e 'th ~c he > o C

BC D locmat
• C MOS lo w power (29ma@ 12 V.D.C.)
• h ce lla nt spe~c h ,mmun lt~

• Inclu des 3, 5BM~ l cl)'S tal .22 Pin I.G s o d e t , "eS ls tor
and ca pac,tors. d a ta s~"e t, sc ~ematocs

• '-D'9 't Va hd "'detect io n, '"DV" goes h ,g~ a!tec a . a l,d
tone pll " IS sensed

• Ma~ e ~ou c o wn "S EtlCAll'", re pell ter d ec od e c, e tc
• O uant ltv d iscount s a . a, la ble • :::::::::

.., 2 2 S 5 I~c l udes sh lpp,nS US A
~ • IAdd 6 % CA address)

..........

...

" Decode- A- P ad"
$89.95

• U.. Wau. comput.~ to d."...l. DTMF tou chtan...
a Aoco..e oil 16 d Ig 'ts as last as t hey can bo te a n. m ,t ted
• Easo lj pcogcam y<l uc com put€, In BASIC to dec"". mult ,_

d ig It ". v mgs· , displav d ig Its, 50 Und ,Jacm.. o b. e c. @
secret code.. co nt",1 ""' ByS, ' emo te ca5e

• Simpte to U5e, IU", ~ro",de +12 VDc a nd a ud iO. hoo~

two w'ces to the RS -23 2- C .eroal , n ~u t o n \'<l ur com~u ­

tec. ente ca s, m~ l . BASIC pcogca m a nd beg in to d~cod8

• Sa mp le BASIC ~ cogram a nd 'M tcuct ,ons '~c lu ded

• LE.D.l nd,catoc

ENGINEERING CONSULTING
INTRODUCES

ModB IDAP-1
W ired a nd r es tec

Inc lude5 5h lpp' ng US A. Ca l a dO ce<>es a dd 5'",
VIS A "~n M .'M~'C ,,"! " " " " pte~ nr ~"nn ,",,",. , M n , ,,

ENGINEERING CONSULTING
15113 C ..NOL.WOOD liT, .A.... C .. 81t151t'

7'. ;87'_110011

III~IiIiI]

I lid ~

e OO~. ~1iIiI1

'REMOTE A PAD'"
MODEL RAP-1

;I FOUR DIGIT Dl MF
DECODERS, PLUS 16 DIGIT

KEYPAD CONTROL

I:NOINUAIIIlIO eollllSULTlIIlIO
.IIlITAODUCI:S

TUIIlI I: THE WORLD FROM
YOUR HAIIlIOHELD VHHUHF RADIO

decoder,

• , ,.,.. """'. '...... ' 0' ""'''''.• CO ""',..."" to "".. ,," '" ' w",,"'" w"""
,,,,,,,,,, .", , ••~ , ' . ..., ... of' ,..".. or....,r ' '''0<0

• _"'."_fO" <0" ,'"',"" "" """'" ""'_So.","' ~"'.""I_"_'"
......,.. I~ . "'0 " IC_' O' ..-1<:0 " IC'; " w,,"' ""0' "" ~" ·2 """"''"',
",0 '" " 50 ~ , ., . "00" PCS'OOO h.o. h.......," .. ...." H_2011
,t. " "'. 1<:0 '" IC·""" ....."", .......• .0."""" .... <0'" ""'_'~ w'''' "," r '6.'.', ...._ ."" "A"_' ,,,II ""
~"'"'' '' .",," ...... too< " " .,.. , """ ao, ••,.."• ' _ I'''''' . ,."1 "'''''''~ ••~ "',... ,""...... UOO<I to . ,...... ,"10," '"
"'''''''''''.'' ,."''''''''o " 0 _ ......... ,""""",,," """""" ...... . M

Modal RAP·' , ""'" _ ""'OU,,· ...,.,...
• ~" , ""'.., P" . ,• .."" " ....

" """,, " " , ....
• AM C,",OSIvo _' 0[:lOo>o1 SS, 20' 0..-'
• _ . "0"' *'....,. ""*" '", ~.) '" ""...*"....."~" ,," ."'''"'' ..,"" , w~" to ,,,,,,",, ......,." Coo_,."' ~' ''' ''' ."' _ '" """o.c. ..._....~_...
• Tho " " " , . ,.', __'" w."' 0'" ...." "". "" . " , oro..'''" _ , """"mm, ~••<0_ ,_
• """,.., '0""-"" ,.•..-.... . 0" ,'''<Co<,"""" ."""",",,w,," ..."'..... "'",.." ,,"'" 'or "",_s."," ' """,

to'"", _" " " ",,".n

$149.95
'_APed'
Remote control
Inte rlace board

an d DTMF
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TTY LOOP
Marc f. Le8~Y. M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Somebody uked me Ihe other day,
"Jus, wtlal do you COOel In 'RTTY Loop'?"

Short al tha obvlouS8nSW8f, red lotelel ype,
I jNlllHd l or a moment. The view I have had
of thla column, a nd I hope you have, too, II
that _ look at the whole spectrum of dig­
It al communlcaUon OIIe' amateur rectc.
TrIll monltl, In lact, _ .....11_two dlfh'f'
enl I_ I of the picture.

" 1_ months ago. _ diKUssed AM·
TOFt, the RTTY technique which allows
_ eh«kll'lQ on. oroup of __I e/W.

act_ 8" 1m.. With 8"'_lIe .fIQUoe$I$

tor ..t.~IUion In I,. ene of 1lIfTQr.

AMTOA un ott.,.. "'" •~ ll'H'OuOh
In _;11ons which would pr_t the ex­
change of conventional RTTY Information.

Wl'tete " "'TOR oper,," on • morsel of
• f_ ch.racl~ 8' • Il~. II'MtnI Is an­
Oillet technlquell.o wlng In popu la rity thai
Ilk" . d llf&rllnl a pproach to ItfTO<' eorrec­
lion. To see what I mean, 'ar e lake a s nort
lal.,..81detCHJ •• t llen return to the main drag
In . b it.

ThoH of us In 11>8 compute. wOfld have
all beell acquainted willi, elltiel' d irec tly Of

by reptJleUon, var\oue bull.Un-tJoard $Il1'.

'IIce$. OM 01 the ptl~ lunellon' of lhe
bu lletin bowd I' progrlltl'l and Ie'"vp~
Ing . nd downto.dlng, II.... I.. I.... t r_ fer
of ~I..ut t-I• ..,., the __ tlnd I.... I'IosI

CDm(lUI". EMty ."'""CIt, .1 lransl", 01
tlralgtIl ltxt, much In I.... w. y of Meon_
IIotWMATTY, otten __ Ihwarted by lI'Ml

occulonal bII bungled by I.... commun"
calion, Circuit. Now, when you '<$ $<ltId­
Ing • message or c.....tng I.... rag on
ATTY, c hanging one la ner may ee tittle
mofe Ihen an lneonvenle nee. Even II lhe
mnsage said MOVE Instaad 01LOVE, you
could prob.bly Ilgure II o u l. Howeve r,
when lransmllllng a program, s uch an e r·

fOf could cause problems ranging lrom •
Baalc prog.am not ",nning 10 a machine­
I.ngu.~ program bf..nehlng lnlo a da­
s lruclMl aequence. Thus ,~ means 01
error checking was neflded.

The , y"em devi$flf.1, .nd commonly In
use 10 th is day, was Ward Cllrlstensen's
XMOOEM protocol. In Ihls SChems, the
det a la "'1'1111'1 g rou ps 01 128 bytes. Each
block 01d ata Is p....ceded by. block num·
ber . nd loIlowed by • byte c.lled the
"chec kaum," rep,esenllng • I lmple
~Ihod 01 error cotf8Ction. III.... <aocelwing
'1.11on clooI not nICeMl Ir.e corr.cl block,
In oro., or II tr.e checksum II compules
clooI not aQfM witl1 the one ..,1. lhen ,
,.pe" I' re q ues t ed . The ,y,tem has
lH.,.,golle .-linemenlS since Its Irlcep­

lion, but lhe baalc principle remains Ir.e-An analogous achemlI hall ~ ..
"'lied 10 rrlD'Ie dala over racHo clrcullS.
Called j1K..al radio, Ii'll, technique orga­
nizes tr.e d.t, 11'110 disc,ele peekels which
hava Inleg ral address ing and e rror-check·
Ing inlo rma llon. muc h lIS tr.e Cllrl,tensan
XMOOEM blocks do . Each burst 01 da ta,
C. lllid. "Irame." con talna:

• ' 1'1 opanlng Ilag byte
• .n add,", Ileid eontalnlng Ir.e ad­
d.", 01 the originating station, ultimate
add'_, .nd any repealer, requl.ed In

""-• • conlrolileid which ldenllfies the Iype
data eonlalned in Ir.e kame
• an Inlormallon lleid eontalning up to
25e bytes of data
• an error-cl'leck lng lieid ualng the Cyclic
Redundancy Check

• an ending I I~ byte

These pecke ts a re sent by RTTY lech­
nlq ues and a,,1 no w In use In m.ny ..e..
.t apeotda 01 up to 1200 baud. I h..e spo.
ke n with aome loca l ..m.teura Involved
with p. c ket who aSllure me tllat lech·

n!quea e~Ist that, llOOI\ enough, will In­
CIllU8 lhe speed by . t leasl • laclor 01
four, It not more'

We wlll l\e... _ on peckel rediG In I...
lu", monlh$.. It piOO llil1l 10 be .. IftOIv.
lionary .. II sounds 10 on-lhe-ai. digital

....-.."'"
Now, .. lhey would say at>oa«l the En­

terpliH, hard to port and ctIanoe COUfM

to 8504 ITIafk 2, or somelhlng like th.1.
Over the yea.., 1'1'IO$1 regu l.... readell he...
become acquelnled wllh my love .llal'
wll h the Motorola 68XX aeries 01micrOP'o.
C,",lorS. My I.tesl love, 01 course, 1'1.,
been Ihe Tlndy TR5-8OC COlor Compul·
e ."o. Thl l 66 09,bas",d co m pu te r has
c a p l bl Ullea l ar beyond sl mll arl y·p rlced
mlc rocompule... only some 01 whlc:h Ilave
been yet reali zed. One o f lhe key dlffe,·
ences beI_ Ir.e CoCo, ea 11 Is known,
and larger 680lI systeml Is lhelack of an
a ltplnslon bus. Well, • new .rrival here e l
Wo\3AJR hall done much to COffeCI lhal
defic il.

The CC Bu... product of PRJ, Inc_. Is
an e .panaIon bul tor I.... CoCo that a llows
up 10 al.. boerd, 10 be plugged ,"10 1M
CoCo .t one lime. These boards migi'll be
game c.rtrldgea. dial< conlrol...........1or
parallel port l , real-lime clocks, additional
meITlOI)', or wllal llave you. It le.tu'es full
bul!eri ng 01 all algn.llines, RFI reduction ,
softw• •e salectlon of a ny slot. with ,lot·
In.oepandent boa rdl, such as ports, even­
able a t . Il limea , . nd . built-In powe r s up.
ply. Tile .v. llablllty 01 a poWI' supply
maanS lhal lhe ne_ C0C02 will wDtl< with
okleI acceaaorle" wh K:ll requlr", the _ 12
voIlSthal lhe CoCo2 does not PlOYlde.

To dale , I have used the CC Bul wllh
_at other PRJ boards, including lhei.
sertlil ,"Iert-. parallel Inlerlace, real-time
clock. and luN III .. 24 terminal iXlard.- 1
have not had enough lime yet to tell you
aboul each and -V board, bul I wi".
iIOOAlII or ..I.... t+oI onry lI'Iat, but lhe ca.
patlillUes 01 IheIe boan1I .... IWCI'I thaI
they app&aI 10 lend IIlell=l>el -V nicely
10 tr.e design 01 RTTY programs.

CoCo ow...... migi'll do wel l 10 drop PRJ
• not• • t PO eo. 813, N. Be.gen NJ 071)47,
a nd lell them thl l you would like mor", I....
lo rma llon on the e-c Bus a nd olher cardl
you read a bout In " RTT'( Loop."

Remembertng thaI I wtite Ihls column
aboul two 10 Ih ree month, belore publica­
tion, I can now COOlhl.,1 on 1lDfTIot of lhe
I'8$POOI$8$ I have been recel\'Ing 10 my
q..-lions on RTTY prog...... In uae ..."
wariouI compuler IYlllema. Wow! There
oart.inly Is • QI\ety. My hope ill to ace...
"""'''te det.. tor • lew monlhl, then try to
compile whal 1 have collected 11'110 some
semblance of order tor presentation 10 you_
For thoee wIlo cams In late, I am int"""'led
In whillt types 01 Inlerlaclng lhOSe 01 you
ru nn lnll computs.s on RTTY ..'" ullng ,
both hardw..e and softws.e. To keep
Ihlnga s traight. I neve asked tor one con­
puter syste m a mon th, but It Is no t too la te
lor those whose . ysle ms Ilave beeIl men­
honed belors 10 OfI", Ihel r two cents. TO
d. le , in J ..nuillry I aaked 101 users o t~
...... comput ..... 10 6rop me e no le , In Febru­
ary tor ,t..ppIe IIItI + lila and clonea uset'S' In­
put,.nd lasl monlh tor Commodore ·s VIC­
20 .nd C60t ow"", s 10 wrile. this montl'l,
let·, hear from al l 1M TRS«l Z«l CIOWd,
thaI Ia. Ihe TRS«l ModeIa I, Ill, ;IlI(I 4. A3
tor the rest of you, hang on and rtt gel to
you in due lime. All I asI< II that you 0t0P
me • shott note, cerd, or whalever Ieliing
me what kind of compuler you are using,
whal kind 01 h.rdw"e and llDltwlfe Inl",·
lacing you .re uSIng.•nd wtlat you think 01
It. PIa or con.

Anolh",. poJIular Item requested In tll8
ma ll has been Ihe "'Pllnta Irom the past
edllions 01 "RTTY l oop." I ha"", pu t to.
gelhe l I bunch 01 them, wllh Inlorma tlon
glea r.ed from the early days et tee column
and from o ther llDllrcel. Rathel tllan liS!
them here. drop me a note wllh I sel l.ad­
dressed, stamped enveloPe to Ihe lIddr811
.1 lhe head 01 the column. .nd I will be

happy to send you back • litl 01 what II
.....ilable.

" Is fnxn oonvn.,," _ I ill with 1'­
NQUeSts ;ond the lIke lhal I gel I feel lor
whal you III are int_ ted In. For e.1III()Ie,
Gall F. Moulton, J•. WA6KJO wlnled to
know FfV}Ie aboul peekel .edIG. The lirst
1'1.11oI lhis monlh' l COlumn II '1'1 ans_ 10
Ihat req uest. l81 me know wha t you Ihlnk,
snd I shall try to keep this column respon­
alve to your needs: and tool\ lor my answe'
to you In Ihe ma ll, or here, in the pa ll'llS 01
" RTTY l oop"·

ONTESTS CALENDAR
Robert Baker WB2GFE
15 Windsor Dr.
Atec NJ 0IJ()()4

CONNECTICUT QSO PARTY
Stal1s: 1100 UTC Aprll13
Ends: 1100 UTC Aprll14

SpoI'laored by the cand lewOD<l ARA, the
Con nec ti CUI OS O Parly Inc lu dea • re ·
qu lred real period Irom 0500 10 1000 UTC
on Apti1 14. Phone.nd ON . re 10 be con­
Iidered the ....,. eonlest.

EXCHANGE:

RS(T), OSO numbef, ARRL Mellon or CT

-"
FREOUENClES:

Phon.-3927, 7250 ,1428 4 , 21370,
28540; CW-40 kHz lrom low end; No¥­
1ce-3725, 7125, 21125, 26125-

SCORING:

Club s ls t lon W1Q1 cou nll 5 polnls, No v·
Ice a oos count 2 po ints , OSCAR OSOs

counl 3 poln... othefa 1 polnt each. CT
. tatlona ITW,IItlply OSO polnlS by ARRl
Mellona worked. CT "allOnl m.y work
OX slat lona lor aso polnll.nd one edra
multlpll",. Othe<'a, mu ltiply aso poi nls by

number 01 CT counlles wDtl<ed.

ENTRIES:

Incl ude.n SASE 10' re sulll . nd m.1I e ....
1.les by M. y 5 to: CARA, c/o A. Oilion
N2EFA, eo. 143, Belhel CT CI8801.

QRP ARCI SPRING SSB
CONTEST

Starts: 1200 UTC Aprll 20
Ends: 2400 UTC Aprtl 21

Slationa may be worked once per band
lor aso pol nls. Particl~I' may oper.te
• """Imu m 0124 hours d uring tr.e eonlesl......
EXCHANGE:

Members- RS, sl.tlllp.ovlncllIcounl ry,
and ORP ARCI membersh ip number, nOli-

AfJtt 1J.. 14......~... ...~
AfJtt 27·28
....'4-5
....y 4-5
....y 28-29

Jun 1-8
Jun 1-8
Jun 22-23
Jut 1
Jul t3-14
JuI2O· 22
.... 3-.
Aug 17M 1'
..... 17·1.
Sep 14-1$
Sep 14-1'

"'''-200.,,-.
Oct 12·1S
Oct 12M1S
Oct 1;"20
Nor 2· 3
Nor 1&--17.... ,...
Dec: 14-15

Cooh_t1cut 0 50 p, rty
Wortd F\ehlnIg e-test-vteo '&5
ORP AAct $piing sse CoottMl
Hehoetla Contesl
Aortda 0 50 P.rty
La", S9"ng ORP SS8 Actl'tlty W....end
CLA RA AcID(: "'yslery ConI"1
WordwIde Soulh "t.merica CW Conl"t
ARRl VHF 050 P.rty
ARRl Field Day
CAAF C. n. da Da, Conlell
IARU Aaclloaport Ch.mplon.hlp
CO VHF WPX eont"t
AARl UHF ContMI
H_ JerH, 0 50 Plrty
SAATa Wortdwlcle RTTY ConIMI
AARl VHF 0 50 Perty
W......._ 0 $0 P.n,
La", s.urnn- ORP CW ActIvIty W.....and
AARl 0 50 Pelty- CW
RIo CW DX CoottMI
AARl 0 50 Party-~

AARl Slmu..ted IEmoeogllllC, T"I
AARl S.. l l pet.k..-CW
AARl S"'ll p ll.kes-~

AARllll11·Mat... Cont"1
ARRlll)·...eter ConI"1
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NEWSLETIER OF THE MONTH
Only rarely have we ment ioned newslellef logos here. Oddly, neweretters

sport ing fantast ic artwork ofll:ln fall short In l helr editorial conten t, and vice
versa. This month's winner, however, makes the grade In both departmen ts. The
NARC Newselt9, Chronicle of the Niltany Amateur Radio Club (PAl, veritably
sparkles.

Richard Sine KB3WN Is the editor c t Ihls fine publication, eesretee by Richard
Thompson 1<381E. Richard wrll es a wonderfu l column, "Boring Interesti ng Enter·
ta ining." that takes a look at ham activities on all fronts: local, national, lind
International. The most recent Issue teatu ras a review of a new ham-oriented
book, lips on emergency operation, and plenly of willy filler from the edllor. Also
present are the uaual meeting announcements, items for sale, and paid advertis·
Ing. In all, a \'illY Impress l\'il package.

To enler your club's newsleller in 73"s Newsletter of the Month Contest, sand
1110 73 Magazine, 80 Pine Street, Peterborough NH 03458, Alln: Newslett er of
the Month.

RESULTS
14th SARTG WORLDWIDE RTTY CONTEST, 1984

WolkI Top Scor.., Single Operator

1st SM6ASD 262,105 points
2nd DJ6JC 220,320 points
3fd HB9HK 208,670 points
4fh I4JXE 192,800 poin ts
5th OZlCRL 178,620 points

Top USA Score.. Singla Operator

ath KT1N 91,140 poinls
13th W8MOK 65,145 points
14th WA1EGA 47,580 points
17th W2KHQ 40,635 points
20th W3KV 32,375 points

Top MUltl·Operator

HA5KAG 139,725 points

EW PRODUCTS

members-flS, state/provlnceicountry,
and power output.

SCORiNG:

Each member OSO counts 5 points re­
gardless of reeenen. Nonmember OSOs
with the same cont inent are 2 poln ts­
with different continents, 4 points each.

Count each state, province, and countlY
as a multiplier once per band. USA and
Canada do not count as countries , only
statas and provinces.

Power mult ipliers are as foll ows: 4-5
Watts output. >< 2; 3-4 Watts output, >< 4;
2-3 Watts output, ><6; 1- 2 Watts output,
>< 8; less than 1 Watt outpu t, >< 10.

Entries from stations running more than
5 Watts output will count as check logs
only. The highest power used fo r any con­
tact on any band will detarmine the multi·
plier to be used for scoring the whole log.

Stations ale eligible for the following
bonus multipl iers: " 100'10 natural power
(solar, wind, etc., with or without stOfage),
>< 2. If with storage, stOfage cells must be
chargeq by the natural power source
within 48 hours preceding the start 01andl
or du ring the con test. Batte ry po wer,
>< 1.5. No other source of power may be
used al any time during the contest to
qualify for these multipl iers.

Final score Is total OSO points times
the states/provinces/countries multiplier,
times the powar multipliar, times the co­
nus muillplier (il any).

FREQUENCiES:

1810, 3985, 7285, 14285, 21385, 28885,
50385. No ac.metee contacts wi ll be
counted.

AWARDS:

Certificates to the hlghest·scorlng

CAGEN CONTEST LOG
CaGen SOftware has released Its new

Contest Log program, designed for lhe
Commodore ~ with disk drive and op­
tion al prin ter. The CaGen Contest Log ill a
rapld·actlon, machine-language program
that eliminates duplicate con test a so s
and prints pernlanent contest logs and
dupe sheets.

Because of Its universal design, the pro-

stat ion In each Slate, pfOvince, Or country
with 2 or more entries. Entries automat·
Ically considered for annual Triple Crowns
of QRP Award. A special MILLIWATI cer­
uneete Is being sponsored by WIIRSP for
tha hlghest·scoring station In the reee­
than- l ·Watt category, provided there are
two or mOre entries In that power cate­
gory.

LOGS A ND ENTRIES:

Separate log sheets are suggested for
each band lor ease Of scoring. Send full
log data, including full name, address, and
bands used. plus work sheel showing de­
l ails and timelsl off air. No log copies will
be returned. All entdes desiring results
and scores please enclose a large enve­
lope with return post age or two IRCs. It Is
a condition of 'm try that the decision of
the QRP ARCI Contest Chairman is linalln
case of dispute. Logs must be received by
May 21 to qualily . Send all logs and data
to OAP ARCI Contest Chairman, Eugene
C. Smith KA5NLY, PO Box 55010, Lillie
Rock AR 72225.

WORLD FISHING CONTEST­
VIGO '85

Starts: 1000 UTC April 20
Ends: 1500 UTC April 21

This event was organized In honor 01
the celebration of the World Fishing Exhl·
bition in Vlgo, Spain. The conlest will use
all bands, 80 through 10 meters-SSB
only. Operating classes include (a) single
operator, ail bands and (b) muili-operator,
one transmitter only.

EXCHA NGE:

RS report plus CQ zone number.

gram can be used lor all contest enue­
tlons, all owing dupflc ate checks by
callslgn eione or by " allsign, band, and
mode. A single disk file will log and check
up tc 2500 ccmects. completely enmroet­
Ing the need lor papal logs or dupe sheets.

A fully·loaded log of contacts can be
dupe-checked using call sign, band, and
mode In 2.6 aeconds. If the check is only
for duplication of call sign, the same nurn-

SCORING:

Count a mult iplier 10f each dillerent
exec country contacted. The same eta­
lion may be contacted on different bands
but will only count as one multip lier. A
contact with station EH1WFE In Vlgo Is an
ext ra mUltiplier.

Each contact between stations on di f­
ferent continents is worth 3 poi nts. Con­
t ac t s between stations on the same
continent but diffe rent countries are 1
point each. Contacts between stations in
the same country are allowed lor country­
multiplier credit but have zero OSO·polnt
value.

The l inal score Is the result of the total
aso points multiplied by the sum 01 your
country multiplier.

AWARDS:

The firsl -place entry in category (a) , sin·
gle operator, will receive an all-e.penses­
paid tlip to Vlgo, Spain, from the partic i·
pant's country of origin. The trip will be for
a duration of sl . days in lhe month of Sep­
tember, 1985, and the winner will visi l the
World Fishing EXhibition, VIGO '85. He
will be considered a special guest of the
E.hibilion and as euch will be presented
with a commemo rative plaque In honor of
his achievements. During the six·day visit
to Vigo, ~arlous everae will be organ ized In
his honor, events such as sightseeing and
vis its to different places of interest in the
area.

The fi rst·place entry In category (b),
mUlti-ope'ator, will receive a trophy for the
station and a certrecete lor each 01 the op­
erators.

Flrst-piace awards will be given fOf each
category In each part icipating country. In
"ountrles or sect ions where the retums
justily, second- and third·place awardS
wil l be made. To be eligible for an award,
a slngle·operator station must show a

ber of contacts Is checked in less than
one second.

The CaGan Contest Log will not allOw a
duplicate contact to be enlered. Insl ead, It
visually notilies the operator ,rid then au·
tomatically rasets for Input of another
ca llsign. Rapid logging is ensured, Since
tha operator enlers onl y callsign and ex·
change tntcrrnancn. Dat e, lime, band,
mode, and QSO serial number are auto­
matically entered as each contact Is
logged. Each entry Is permanentl y written
on the disk and power losses will not de­
stroy the log.

A 24·hour clock Is continuously ere­
played and relalns Its accuracy at all
times, since It Is not affected by disk read/
write activity. The screen Is designed to

minimum 0110 hours 01 operation or 100
QSOs minimum.

All cert ifi cates and awards will be is­
sued to the licensee of the station used
The World Fishing Contest Committee
has lhe righl to Increase the prizes with·
out prior noti"e.

ENTRiES:

Logs must show all t imes in UTC, all
sent and received e.changes, and Indl·
cate country multipliers only the first time
worked. Logs must be checked for dupll·
cete contacts, correct eso points, and
multipliers. Submilled logs must have duo
pllcale cont acts clearly shown.

Each enlry must be accompanied by a
summary sheet showing all ca lculations,
the entrant's address in block lellers, and
a signed declaration that all contest rules
and regulalions for amateur radio In the
country of operation have been observed.
Use a separate log sheet for each band
Sample log and summary sheets are avail·
ab le upon receipt of a large eeu.ee­
dressed enveiope with suff ic ient posfage
or IRCs.

All entrants are required to submit a
cross-check sheet for each band on which
200 or more OSOs are made. For each duo
plicate contact that is removed from a log
by the contest committee, a penalty 01
mree add itional contacts wi ll be sub­
tracted.

Violation of amateur-radtc regUlations
In the coun try of the contestant, violation
of the rules of the contest , excessive duo
plicate ccntacte, 01 unverifiable OSOs or
multipliers may be grounds for disqualifi·
cation. Actions and decisions of the World
Fishing Contest Committee are off icial
and linal.

All entries must be postmarked no later
than May 31 and addressed to World Fish·
Ing Contest Committee, PO Bo. 833, Vlgo,
Spain.

pfovide a constant display of contest eta­
tus, showi ng the number 01 contacts
logged, the time, and lhe current band and
mode 01 operation. In addit ion, l he QSO
rate (contacts/hour) can be displayed at
any time. This computalion Is updated
wi th every log enl ry and adjusts Itsell au­
tomatlcally for break times of 30 minutes
or more.

Other features Include the ability to re­
call and display any entry by call or by se­
rial number and an update mode which
enables the operator to change or add to
any log antry whenever necessary.

The print routines will produce a com­
plete contest log and dupe sheets. Dupe
sheets can be separated by band and
mode or they can be printed as a single
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umm~'s n..... nlead charger.

HEATH Z·22 TERMINAl.
The new Z-22 Monochrome Tefmlnal is

now available from Healh Company, One
of lhe world's largest manulacture,s 01

Inll de current, conductance, teeteteoce.
NPN and PNP trans lstol, diode, and bat·
tery test. A single, convenient rotary
swi tch seleets on-oll power, function, and
23 different ranges.

TheAP-\05measures4.S " ~ 2,S" " 0.9'
and weiOhs only seven ounces. It also
uses a large 0.5' LCD readoUl with hlgh­
contrast numbers, In addition. automatic
polarity and overload indication are In.­
cluded. The muilimeter is powered by a
nine-volt tranetstor-ractc battery with a Ille
01300 hour$. A low-power indicator Is also
provided.

NLS product Inform ation is available by
wrltlflil Non-Llneer Systems, 533 SteverJs
Avenw. Solene Beach CA 92075,

NON·L1NEAR SYSTEMS
POCKET-SIZE MULTIMETER
The AP-1 05 Digital Mult lmeter is a low­

cos t, 3Y:t·diOit multi meter that can be
used Just about anywhere electrical mea­
surement 1$ needed, Besides ac and de
voltage maa$urement, the AP-l05 incor­
porates seven additional functions includ-

Pock9t-SIZ9d mull/met9r from Non-UrJ8arSYS/9mS,

InterfaCed via the 1-733 to an existing or
new DTMF system.

Demonstration soUware for using the I­
733 with an IBM Personal Computer or en
Apple lie computer Is Included at no extra
cost, either on a 5-lI4-lnch diskette Or In
document torm, This sottware Is written In
Basic and may be used as the basis for a
customized program. Source code is pro­
vided,

For addillonel Information, contact Ce­
tee V9ge, 9900 Baldwin Place. EI Monte
CA 91731.

e e "

batteries at one lime for Just pennies a
day.

Ull imil'S UL-l(l() battery chafger is tully
automat ic and can never overcharge your
ballerles. It featu'es three aeparate charg·
Ino sections which accept 2 or 4 palrs of
AAA, AA, C, or 0 cell s, or one pair ot cells
and one 9-V battery at one time ,

Two con veni ent LED Indicator 1I0hts
monitor battery pairs In each charging
eompartment to determine proper charg­
Ing, A third LED Indicates sing le 9-V bat­
tery status. Indicator lights that tall to go
on warn the user to cheek battery polarity
tOf loose contacts.

For furthef Information, contact Ultima
Eleetronlcs, LId., 21 Central Drlv9, Far­
mingdale NY 11735;(5Iti}T52-0144 or/BOOr
645-9607,

CETEC VEGA DTMF MODEM
Cetee Vega's new 1-733 DTMFIRS-232C

modem conveflS received DTMF meso
sages to ASCII and converts ASCll rnes­
SIIl/es from a computer'S RS-232C serial
port to DTMf. Illcoming and oufgolng
messages are tUlly buffered to allow high­
speed block data teanster, greatl y almpll­

fylng appllcallons software.
The 1-733 Is easily adaptable to a wide

variety of app li cations, Includi ng com_
puter-aided dispatch systems, Integrated
dispat ch and status·monitorlng systems,
message logging to p,lnter, disk, or re­
mota display, ramota data entry, and com­
puter-aupel"l lsed status-monlforlng and
control systems, Wi th appropriate pro­
gramming, virtually any computar can be

ESCI PlL
DIGITAL SYNTHESIZER

Electronic Systems Consultants, Inc.,
has announced Ihe avallablilly of a single­
board PLL (llgllal frequency synthesizer.
The boa rd Is designed to be used with a
mIcrocomputer as Ihe contrOlle. and
tunes from 5.0-5.5 MHz In 1QO.Hz slaps.
TM plug·board construction has edge fin·
gefS which match wllh the well -known
STD bus pinouts,

The module Is onetn a series which will
be In\rodueed to allow a complete intelli­
gent Hf synttleslzed station to be con­
structed by Interconneet lng the modules.

for more Intormatlon on this module
end future e~allebility of the series, con­
tact Elee/ronlc Systems Consul/ants, Inc.,
PO Box 11000, Smlrlllown NY 11787; (5 /6r
361-8142.

ULTIMA NICAD
BATTERY CHARGER

Ultima Eleetronles' new scwcoet UL-l(l(l
battery charger can recharllll up to 4 nlcad

listing 01 " Il contacts, .&ga..dl"• • or band
or mooe_

The CaGen Conlest Log provides men....
drive" selection 01 "II program onoieee.
Wl'lile .. separate help menu is available
lor display. the screen alway. shOws all
opllon codes during contest operation.

For more Info,mallon, contact CaGen
Sol/war&, 4821 Ros&Crofr Street, Virginia
Beach VA 234tu.

ceree V9ga mod9m conv9rts OTIofF to ASCII.
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The lNG-800 receiver preamp from Hamlronlcs.

COMPUTERIZED
OSCILLOSCOPE

slall, operates 0013.6 V dc, aoo meaSlires
only 2 " 2 x 1V, inches.

For com pilltll inlormatlon on the LNG
preamps, as well as other VHF and UHF
equlpmllnt such as lra nsmlUer and re­
ceiver modules, repeater ccntrcuere, au·
lopatches, and DTMF ecntrcuere, write to
Hamlronlcs. Inc.,~f Maul Rd., Hl/lon NY
14468·9535.

Rapid Systems nee announced th eir
Digital Oscilloscope Parlpheral lor IBM,
Apple , and Commodore parsonal cern­
pli lers, The perlplleral simply plllgs InlO
Ille personal computer, Ihe supplied disk
SlipS In, and ths personal computer be­
comes a digital cscmcecope, ready 10 go
to wor!<..

Rapid Systems' new peripheral provides
a powerful digital osciIiOllCOPll: tne plIr­
sonal compll ter provldllS Intelllgllnt coe­
t rot and ana lys is . Tile system Is a 4·
cllannel digital oscilloscope, with a 2·MHz
sempling rate, 500-kHz analog bandwidth,
and diode protection on all lnpuis. Tile
grapllics display Is color-enhanced, using
liP 10 138 x 288 pixels for dala display (up
to lour traces) and 10Uf lines 01 text for l nl.
l ial (del ault) vallies 01 tile scope's paramo
ere-e. Ms nll ·drlven ope rallon provides
keyboard control 01 gain parametars lor
channels A, B, C, and 0, tlma base ~a lues,

number of channels, and trigger mode.
PlUS, all the posl·processlng capablillies
ol lhe personal computer are available 10
store and remeve waveforms Irom di sk. 10
analyze and process Ille inlormatlon, and
to com pute and word process.

Inl ormation on tha Rapid Systems Oigi·
lal OSCilloscope Parlpheral Is available
trom Rapid Syslems, 5<1 15 136fh Place SE,
Bellevue WA 98006; (206~1-2 14 1.

HAMTRONICS* 8QO.MHZ
RECEIVER PREAMP

65 Eest Pl/laline Road. Prospect Heights
IL 6IXJ1Q; (800)-USA-MADE.

Hamt ronics, Inc., recently snnounced
an 800-960-MHz version of Its popul ar
GaAsFET preamp. The LNG-BOO preamp
feal liras a dualilate GaAsMESFET with
bullt·ln diode protection against stat ic dls­
charge damage. The unit Ilas t1 dB of gain
wit h a 1.5-dB noise figlire. It Is easy to In·

•

applications at UHF and VHF frequenc ies.
The controlled 5O-0hm output Impedance
and low nolse-lIgli re design make these
units Ideal for congested repeater sites
wllere ampl ltlers may be required to cper­
ate Into hig hly·tuned loads.

Available optlona Include loglc·address·
able bypass for emergency power sevlng
operation, a hlgh-efflciency ac power sup­
ply tor 1Q(). or 22O-volt operation. and 1?·
volt emergency backup operation in the
event of ac line la llure.

An Inlormatlon sheet Is available by
writing to YoCom Products Corpora flon,

HAMTRONICS
= RECEIVEl! PREAMPlIFIER-

~~p;;
@'
%.

-.INPUT

YOCOM AMPLIFIERS

electronic kit product s. Tile assembled
lind tested Z·22 provides comfortable and
easy operation 10 Ille lIser along wli ll
bunt-tn f lexibility to satisfy beth ecemeee
and personal needs.

The Z·22 Terminal offers lIser·proglam·
mlng of autcmanc 10000ns 10 Information
ser vic es and pro grammllbla f llnction
keys. Ergonomic teareree Incilide a low·
profile detllchable keyboard wllll a 75-key
standard aWERTY·type layoll t and an 18­
key all xll iary ksypad. Tile 12·lncll moni tor,
featllrlng Zenlill 's special Chromgold II
pllospllor, tilts and rotates.

Thtt CRT displays 25 rows 0180 cnarec­
ters, 24 rows 01 regli lar datll plus a 25th
ststus row. The tttrminal displays a 96­
charactar set Incillding upper- and lower·
case. numbers, and plinctllaUoo. Three
sets of graphics ara also displayed whlcll
Incilide 33 graphics characters, 33 Zenli ll
graphics characters, and 33 foralgn cnar­
act8fs. Tha Cufsor can be set as a blinking
or noo·bllnklng character, or blinking or
non·bllnklng lIooerlina.

The Z·22 Terminal Is lust one ot msny
computer prodllcts ctteree by Heath corn­
pany In the latast Heatllk ll Catalog. To re­
ceive tills colorful catalog tree of chllrge,
write Heath Company, Dept. 150-495, BI/".
Ion Harbor 1.11 49022. In Canada, wrlle
li ll llth Company, 1020 Isllnglon A""nue.
Depl. :noo. Toronlo, Ontario MSZ 5Z3.

vcccen Products Corporation of Pros­
pect He ight s, Ill i nois, Ilas recentl y an­
nouncec a new line ot conttnucue-duty rf
amplifiers for flxed·base and repeater op­
eration. The ampli fiers complement tile
company's line 01mobile rf ampl ifiers.

The 19·1nch rac k·mounted ampl ifiers
are available tor 50- and 1Q().Watt-output

NON·lINEA RSYSTEMS
533 STEVENS AV£,
SOLANABEACH. CA 92075
619/481-3900

/

,-., -,; ' • • A"'. ~" "0 ...

PRICE- $53.30

e

AP-10S
D/G/TAL

MULT/METER

LOWCOST 3!12 DIGIT LCD
FunclionsInclude; CONDUCTANCE
DC VOLTAGE AC VOLTAGE hFETEST
RESISTANCE DC CURRENT DIODE TEST

•

Mode1335A
Kit $69.95
Wired & Tested $89.95

Our products are backed by prompt fac­
tory service and teehnical assistance. To
become familiar with our other fine pro­

ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with an IC s and programmed EPAOMs
personal ized for each purchaser. Ae­
qui res only s ingle 8-10 volt '!2 amp power.
1 year guarantee o f hardware/soft­
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to AF
equipment for FSK.

Custom Systems Custom Programming

BILL ASHBY
_ANDSON .....

K2TKN-KA20EG 201·658-3087
BOX 332 PLUCKEMIN N.J. 07976

r.:Y:Y'ICommunication
~ConceptsInc.
26-Q North "'ogon .... .. 0 ...."". on.., 0&<20' (5131:196· '411

nr

The Model 335A will deliver 35 watts of
power using the latest state-ot-the-ert cir­
cuitry. The amplifier will operate SSB or
FM and is compatible with
most handheld tran s­
ceivers , inc luding the
TR24oo, TA2500, IC-2AT,
Yaesu, Santee, and Ten­
Tee. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 watts.

CALL LONG DISTANCE ON YOUR HANDHELD

PAC/NET board only $80.00
Assernb ledfTested, No ICs.90day warranty
Package of en ICs except 2·2716
EPAOMs $80.00

I
\I nljl~- .-
ASCII-USAJAX.25
HOLC CONVERTER

USAtAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack,
et radio networks.
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CALL OR WRITE FOR COMPLETE DETAILS.

•

•

• -- .----------------. ---:..-

• SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0 .3 uV O N UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE Rl44, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTIER·
PROOF saUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN. EASY TUNE TRANSMITTER; UP TO ao WATIS OUT
(UP TO SOW WITH OPTIONAL PA).

•

•

,.

FEATURES:

S880

$980

W1rec1lT• • ted

$680

$ 780

"'.Bond

J UST LOOK AT THESE PRICES!

tOM,8M,2M,220

440

(AN D GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

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

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• NEW-SIMPLEX AUTOPATCH
Use with any transceiver. System inclocles
DTMF & Autopatch modules above and new
Timing module to provide Simplex eutocetcn
and reve rse autopatch. Complete patch
system only S200M l Call or write for eeteue,

• COR·2 KIT With audio mixer, local speaker
amplif ier, tail & time-out timers. Only $38.

• COR·3 KIT as above, but with "courtesy
beep". Only 558.

• CWID KITS 158 bits. f ield programmable,
clean audio. rugged TIL logiC. Kit only 568.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones· , e.g., repeater and autccetch.
Use with ma in oraux- receiver o r with Aut l)­
patch. Only $90

• AUTOPATCH KITS, Provide repeater euto­
patch , reverse patch, phone line remote
control 01 repeater, secondary control via
repeater receiver. Many ot her features.
Only $90. Requires DTMF Module.

• HEltCALRESONATOR FILTERS available
separately on ceo w/ccnnectors.
HRF-144 for 143-150 MHz 538
HRF-220 for 213-233 MHz 538
HRF-432 for 420-450 MHz 548

• A16RFTIGHTBOX Deep drawn alum.case
with tight cover and no seams. 7 x. 8 x. 2 inches.
Designed especia lly for repeaters. $20.

• T451 UHFFMEXCITER 2 10 3 Watts on 4 SO
ham band or adjacent freq. Kit only $78.

• VH F & UHFltNEARAMPlIFIERS. Useon
either FM orSSe. Power levels from 10 10 45
Watt s to go wilh excuers & x.mlg converters.
Several mode ls. Kits from $78.

• TS1 VHF FM EXCITER for 10 M, 6M, 2M,
220 MHz or ad jacent bands. 2 Watts contin­
uous. up to 2 '12 W intermittent. S6a/kit.

TRANSMITTERS

•1
•

RI44 Shoton

• R144JR220 FM RCVRS lor 2M or 220 MH.l.
O.15uV sene : 8 pole xtal filler & ce ramic fi ller
in H,helical resonator front end lor 8,,;ceplional
selectivity. more than - 100 dB al ±12 kHz.
best avai lable today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xisl even avail.
Kit only S138.

• R451 FM RCVR S8me butlor unl .Tuned line
Ironl end, 0 .3 uV sene, Kit only $ 138.

• R76 FM RCVR for 10 M. 6M. 2M. 220, or
commercial bands. Asabove. but wlo AFC or
hel. res. Kits only S118.
Also avail w/ 4 pole tnter. only 59B/ kit.

• Rl 10VHF AM RECEIVER kit lor VHF aircraft
band or ham bands. Only $98.

• Al 1C)-25 9 SPACE SHUTTLE RECEIVER,
kit only $98 .

HIGH·PERFORMANCE
RECEIVER MODULES



NEW LOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Oulput
144·146
145·146

5(}-52
144-144.4
22(}-222'
22(}-224
so-sa

144·148
28·3')

26·30 432-434
28-30 435-437
5(}-54 432-436
61.25 439.25

144-148 432·436'

' Add 520 tor 2M input

Exci ter
Input Range

28·30
28·29
28·30

27-27.4
26-30
5(}-54

144·146
so-sa

144·146

For UHF,
Mod el XV4
Kit $99
Wired $169

For VHF,
Model XV2
Kit $79
Wired $1 49
(Spec ify band)

lTJ1f I71Ir
•........
•.. ... ... .., ,~•• •• •• .. •• -.... .. .. -, ,
" e-

LOOK AT THESE
ATTRACTIVE CURVESI

Typk6 $6 (I(; wry
of R6C6M!1"5 and

Helical R69011/11ots.

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig lor each band? Can
be linked with receive converters lortransceive.
2 Walls output vhf, 1 Watt uhf.

VHF & UHF LINEAR AMPLIFIERS. Use wit h
above. Power levels I rom 10 to 45 Walts.
Several models, kits from $78.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:
1. Largest selection of vM and uhf kifs

in file world.

2. Exceptional quality and low prices due
to large volume.

3. Fastdeliver;; mostkitsshippedsame day.

4. Complete, professional instruction
manuals.

28·30
28·30

144·146
5(}-54
81.25

Receive r
Output
14 4-146

26-30
144· 148
28·30
28·30

27·27.4
26-30
5(}-54
26-30

14 4·146
144·\ 48

SO·54
28·30

--

432·434
435·437
4 32 ·43 6
432-436
439.25

Antenna
Input Range

26-32
5(}-52
eo-sa

144·146
145·147

144·144.4
146·1 46
144-1 46
22(}-222
22(}-224
222·226
220·224
222·224

-

FM-5 PC Board Kit- ONLY $178
complete with conlrols, heatsink, etc.

10 Watts, 5 Channels. for 2M or 220 MH z.

Models to cover every practical rf & if range 10
listen to SSB, FM, ATV, etc . NF = 2 dB or less.

SCANNER CONVERTERS Copy 72 -76, 135­
144,240-270, 400-420, or806-894 MH z bands
on any scanne r. Wired/tested Onl y $88.

UHF MODELS

Kit wilh Case $59
Less Case $49
Wired $75

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

Hamtron ics Breaks
the Price Barrier!

*..

MODEL TUNES RANGE PRICE
VHF MODELS

Kit with Case $49
LNG-28 26-30 MH, $49 Less Case $39
LNG-50 46-56 MH, $49 Wired $69
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz $49
l NG·43 2 400-470 MH z $49
lNG-40 30-46 MH, $64
LNG'160 150-172 MHz $64

FEATURES:
e Very Low Noise: 0.7 dB VHF, 0.8 dB UH F
• High Gain: 18 to 28 dB, Depending on Freo.
_ Wide Dynamic RangelorOverload Resistance
• Latest Dual-gate GaAs FET, StableOverWtde

Range 01 Conditions
• Rugged, Diode-protected Transistors
• Easy 10 Tune
• Operates on Standard 12 to 14 voc Supply
• Can be Tower Mounted

Our traditional preamps, proven in years of
service. Over 20,000 in use th roughout the
world. Tuneable over narrow range. Specify
exact Iraq. band needed. Gain 16-20 dB. NF =
2 dBor less.VHF units available 27 t0300 MHz.
UHF units available 300 to 650 MHz.

P30K, VHF Kit less case
P30W, VHF WiredfTested
P432K, UHF Kit less case
P432W, UHF WiredfTested

ECONOMY PREAMPS

Model Tuning Range Price s. Prompt factory service available and
free phone consultation.

HRA-144 143-150 MHz $49
6. In business 21 years.HRA-220 213-233 MHz $49

HRA-432 420-450 MHz $59 7. Sell more repeater modules than all
HRA-( ) 150-174MHz $69 omor mlrs. and have for years. Can give
HRA-( } 450-470 MHz $79 quality features for much lower cost,

Our lab has developed a new line 01 low-noise
receiver preamps with helical resonato r tutere
buill in. Thecombination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensiti vity
while reducing intermod and cross-band inter­
ference in critical applications. See selectivity
curves at right. Gain = aecrox. tz dB.



John J: M eshna Jr., Inc.

-Y-"

•

5 VDC 25 AMP SWITCHING POWER SUPPL Y

We just got in a sma11lot of ruggedly built, ligh tweight (4 lb.), compact
(1 1" x 5" x 1W'), fully enclosed (cover rem oved for pic.), regulated,
switching, power supplies made by RO Indus tries. Input of 115/230 vac
is a ttached thru convenient, clearly marked screw terminals. Th e hefty
5 vdc 25 amp output is via heavy du ty, brass lugs with a Red LED s ta
tus indicator. AU appear to be unused and in excellen t condition.

Shpg. wt. 6 Ib, PS·B $50.00

SEAGATE TECHNOLOGY ST 506 5W' HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology fa
relia ble stora ge of up to 5 megabytes of formatted data. S ome features of this very p op u­
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed
band actua tor & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the
same as used on many home personal computers. Each drive is checked out prior to ship­
ment. Comes with data. Only a few on hand, so order early.
Shpg. wt. BIb. ST·506 $225.00

5 W' HARD DRIVE CONTROLLER CARD
Finally, affordable, inteJligent disc drive controllers are available at Jow, low sutpJus prices. The
OMT! 20C controller boards we offer are unused, late style, sutpJus from a no w defunct system
house. OMT! is a division of Scientific Micro Systems. These boards will handle up to (2) 5~
inch Winchester type hard drives that utilize a standard 34 pin SAS! interface. Perfect for using
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up.
The controllers have buffered slewseek modes, overlapped seeks, auto seek & verify, extensive
fault detection. auto head & cylinder switching, full sector buffering, 256/512 bytes/sec tor, 33
or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The
board runs on +5 vdc & +12 vdc.. We suppJy users manuaJ & pinou t data. Guaranteed O. K..
Shpg. wt. 3 Jb. OMT! 20 C $150.00 each 2/$275.00 Qty. pricing available.

P. O. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8" F. D. D. Case by SMS wI POWER ONE Power Supply & Cooling Fans --------

We were very fortunate to find these beautifully designed & constructed rack
mount disc drive cases in the surplus field. These cases were made for Scienti­
fic Micro Systems for their FT Series of equipment. They are manufactured
{rom heavy guage steel wI a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the foUowing
components & features: hinged cover with restraining cable for simplified ser ­
vicing of the interior components, 2 muffin fans for assured cool operation,
studs for mounting the con troller card listed below, and a heavy duty Power
One power supply (their model no. CP 281A). The outputs of the power sup­
ply are as follo ws: +5 vdc 11 amps, +24 vdc 3.5 amps, +12 vdc .25 amps, -12
vdc .25 amps, & - 5 vdc .25 amps. The input to the power supply is 115/230
vac 50/60 Hz. and is both filtered and fused. This assembly must have origin­
ally sold for well over $300.00 each! Only 25 on hand, so order early or be
left out on this super bargain! Shpg. wt. 38 lb. SPL-479-35 $135.00each

The SMS FD 0502 8" floppy disc drive controller is a complete preproqrem­
med controller for single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer data be­
tween 1 to 4 drives and a host system, performs all formatting functions re­
quired to read and write data and utilizes barh IBM single and double density
st.andards to achieve up to 630 Kilobytes of storage per disc surface. Some
fe.atures are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper
selectable drive type, block transfer mode, sector buffer, overlapped head seek.
on board General Purpose Host Interface with asynchronous 19 TTL signal
lines for eight bit host system and input of only 5 vdc 6 amps. This board pro­
vides a direct interface to the following drives: Shugart 800 -2/850, Pertec
511, Memorex 550/552, MFE 75JB, Qume Data Trak and similiar drives. These
boards were removed from the above c.abinets which were in service prior to our
reception of them. The manufacturers price on these IBM compatible boards is
currently $900.00 each. These boards an appear to be in excellent condition. If
mere information is needeq please call us. Shpg. wt. 3 lb. SPL 480 $150.00

Scientific Micro Systems IBM 3740 Compatible 8" FDD Controller Card

""':..;::...... - - ~Phone (617) 595-2275 to place your order by phone.
Free 72 page catalO9Je available or lElnd $1.00 for 1st Me, VISA or American Express charge cards accepted. "
clas service to P. O. Box 62 E. Lynn. Ma 01904.
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TUBES
TYPE--
2C39/7289
2E26
2K28
3-500Z
3-1000Z/8164
3B28/866A
3CX400U7/8961
3CXI000A7/8283
3CnOOOF 1/8239
3CW30000H7
3X2500A3
3X3000Fl
4-65A/BI65
4- 125A/ 4D21
4-250A/5 D22
4- 400A/B438
4-400B/7527
4-400C/6775
4- 1000A/8166
4CX250B/7203
4CX250FG/8621
4CX250K/8245
4CX250R/7580W
4CnOOA/8 167
4CX350A/8321
4CX350F/8322
4CX350FJ/8904
4CX600J/8809
4CXI000A/8168
4CXI000A/8168
4CXI5008/8660
4CX5000A/8170
4CXI0000D/8171
4CX15000A/8281
4CW800F
4032
4E27A/5-125B
4PR60A
4PR60B
4PR65A/ 8187
4PRlOOOA/8189
4X150A/7 034
4X150D/7609
4X250B
4x250F
4X500A
5CX1500A
KT88
416B
416C
572B/Tl60l
59213-200A3
807
81lA
812A
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

11 0. 00
11 0. 00
444.00

54.00
75.00

125.00
90.00

170.00
110.00
115.00
140.00
835 .00
242.50*
485.00
555.00

1100.00
1255.00
1500. 00
710.00
240.00
240.00
200 .00
345 .00
17 5.00
590.00
60.00
95 .00
45.00
45.00

412.00
660.00

27.50
45.00
62.50
49.95

211.00
8.50

15.00
29.00
50.00

TYPE

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/ AX9902
5876/ A
5881/6l 6
5893
5894/A
5894B/8737
5946
6083/AZ9909
61 46/6146A
6146B/8298
6146W/72 12
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/ 8032A/ 8552
6897
6907
6922/60Ja
6939
7094
7Il7
7203
72 11
7213
72 14
727 1
7289/2C39
7325
7360
7377
7408
7609
7735

PRI CE
$500.00

500.00
310.00
84.00

100 .00
500 .00
P.O. R.

42 .00
250 .00
125. 00
119 .00
232.50
232 . 50
140 .00
185.00
27 0.00
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. D. 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 78 15AL
7843
7854
ML 7855KAl
7984
8072
8106
a 11lA
8121
8122
8134
8156
8233
8236
8295/ P1l 72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
616 Meta1
6l6GC
6CA7/ El34
6C l6
6DJ8
60Q5
6GF 5
6GJ 5A
6GK6
6H B5
6HF 5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6l F6
6lQ6 G. E.
6lQ6/6HJ6 Sy l vani a
6M£6
12AT7
12AX7
12BY7
12JB6A

PRICE

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 * = USED TUB E NOTE P.O . R. = PRICE ON REQUE ST

"All PARTS MAY BE NEW. USED , OR SURPLUS. PARTS MAY BE SUBSTI TUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOC K OF AN ITEM.

NOTICE: All PR ICES ARE SUBJ ECT TO CHANGE WITHOUT NOTI CE.

For Informatloo call: (602) 242-3037

Toll Free Number
800-528-0180
(For order. only)

" All p.r l a may be ne .... or
aUlphJ'. a nd parIS may be
aubatlluled .... ith comparable parta
if ..... are out 01stock 01 an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTiCE
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"FILTERS"
COLLI NS MeehanI coI FII te r #526- 9724-010 ~IODEL F455Z32 F

19 .99

19.99

19. 99

19.99

455KHZ a t 3.2KHz wide . M:ty be other rro:ie l s bat; equivalent . May be used or new. $15 .99

ATLAS Crys ta l Filte rs
5.595-2.7/8/LSB, 5.595-2 .7/LSB
8 core 2 .7KHz wide Upper sidebarrl . Irrq:edenc:e 8000hns 15p f rn/aoocme Opf out .

5. 59S-2 .7/8/U. 5.595-2 .7jUSB
B pole 2. 7Khz wide Upper sideban::1. Irrpedence 8000h'ns lSpf In/8000hns Opt out.
5.595-.500/4, 5.595-.500/4!CW
4. pole 500 cycles wide CW o Irrpedance 8000hns lSpf In/8000llns Opt out .

9.0U5BjCW
6 pol.e 2.7KHz wi de at 6dB. rnceoence 6800hms 7pf In/3000lTns Bpf out . CW-1599Hz

KOKUSAI ELECTRIC CO , I~e c ho nl co l Fil ter #IIF-455-ZL/ZU-21H
455KHz a t center Frequency of 453.5KC. Carrier Frequency of 455KHz 2.36KC Barrlwidth.
Upper sideban::1 . (ZU) 19 .99
Lower sidel:urrl . (ZL) 19 .99

••••••• ••••••••••••••••••••••••••••••••••• ** •• • • •• ••• • • ••• • • • • • • • • • • • • • • • •• • • •
CRYSTAL FILTERS
»rzxo FX 07800C
'I'E.W nx:-103-2
SDK SCH-l13A
TN-lA TF-31H250
TIm/ill 001019880
~tJDOROLA 4884863801
PrI 5350C
PrI 5426C
PTI 1479
CCHI'ECll ;\10300
FPC ERXF-15700
FlLTEnl 2131

7 .81·nlz
10 .6935MHz
11. 2735M11z
CF 3179 .3KHz
10 .7MHz 2rx>le 15KHz bardwidth
11 .71'1I-Iz 2r:01e 15KHz bardwidth
12MHz 2f01e 15KHz bandwidth
21. 4MHz 2r:01e 15KHz ban::l.width
10 .7Mllz spoke ban:1width 7 .5I<J-1z at 3dB , 5KHz a t 6dB
45l-lIlz zpote 15I<J-1z ban:J.widt..l1
20 .6Mllz 36KHz wide
CF 7 .B25MHz

$10.00
10.00
10.00
19 .99

5 .00
5.00
5.00
5.00

20.00
6 .00

10.00
10 .00

CERAi'IIC FILTERS
!\XEL 4F4 4 9
CLEVITE TO-OlA

'ICF4-l2D36A
1'1UPATA BFB45SB

BFB455L
CfM455E
CF1'1455D
CFR455E
CFU455B
CFU455C
CFU455G
CFU4S5H
au4551
CFW4SSD
CfW455H
SFB4 55D
SFD455D
SFElO .7Mi'\.
SFElO .7MS
SFGIO .7Mi'\.

NIPPCN IF-B4/CFU4551
IF-B6/CFU45511
IF- BS
IF-C18

TOKrn CF455A/BFU455K
l>l.I\TSUSHlAA EFC-IA55K

12 .6KC Bandpass Filter 3dB bandwidth 1.6rolz fran 11.8-13.4I<J-1z
4 55KHzt-2I<J-1z bandwidth 4-7% at 3dB
4 5':iKllz+-!Nlz bardwidth 6dB min 12KHz, 60dD max 36I<J-1z
455ro!z
455KHz
455I<J-1z +-5.5KHz at 3dB , +-Brolz at 6dB , +-16KHz at 50dB
455KHz +-7rolz at 3dB , +-lOKHz at 6dB , +-2 0rolz at 50dD
45 5KHz +-5 . 5KHz at 3dB , +-8I<J-1z at 6dB , +-16KHz at 60dB
4 55KHz +-2KHz bandwidth +-1 5KHz a t 6dB , +-30KHz at 40dD
4 55KHz +-2KHz bandwidth +-12 .5KHz at 6dB , +-24KHz at 40dB
4 55KHz +- 1J<Hz bandwidth +-4 . 5KHz at &:1B , +-l OKHz at 40dB
455KHz +-1I<liz barrlwidth +-3KHz a t 6dB , +-9KHz a t 40dD
4 55KHz +-1J<Hz ban::l.width +-2KHz at 6dB , +-6IQ1z a t 40dD
455KHz +-lOIQIz at 6dB , +-20KHz at 40dD
45 5KHz +-3KHz at 6dB , +-9KHz at 40dB
455KHz
455KHz +-2KHz , 3dB bandwidth 4 . 5KHz +-ll<Hz
10.7MHz 280KHz +-50IQIz a t sea , 650IQIz a t 20dD
10,71'1I-Iz 230KHz +-50KHz at 3dB , 57 0KHz a t 20dB
10.7Mllz
4 55KHz +-1I<liz
4 55KHz +-1J<Hz
455KHz
455rolz
455KHz +-2KHz
455rolz

10.00
5.00

10 .00
2 .50
3 .50
6 .65
6.65
8.00
2 .90
2 .90
2.90
2.90
2.90
2.90
2.90
2.50
5.00
2.50
2 .50

10 .00
2 .90
2.90
2 .90

10.00
5.00
7.00

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

For information call : (602) 242·3037

BKV STARTING VOLTAGE OC
$59 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYS ICS I NC, Model 088 HeNe LASER TU8ES
POiER CXJTPUT 1. GM.;r . BEAM OIA . . 75/oYol BEAM. OIR . 2. 7~'[R

68K OHM 1Wi\'IT Bl\LU\ST i ooovcc e-ioovcc At 3 .7Mi'\.

ROT RON MUFFIN FANS Model MARK4/MU2A1
115 VlIC 14WA'ITS 50/6OO'S IMPEDENCE PROI'ECIED-F
lO5CfM at 60CPS THESE ARE NEW

~~ electr0'Uc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

88CfM at 50CPS $ 7.99

"All parts may be new or
su rplus, and pa rts may be
subsHtuted with comparable parts
;! we ara out of stock oj an Item."
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RF TRANSISTORS
"" ~ "'" '''ncr "" PRICE "" PRICE
2N1S61 $25 .00 I N5920 s 70.00 40608 'CA $ 2.48 BFY90 S 1.50
2N1562 25.00 2N5921 80 .00 40673 'CA 2.50 BLW60C5 15.00
2N1 692 25.00 2N59 22 10 .00 40894 '" \,00 BLX67 12 .25
2N2SS7 i • 55 2N5923 25.00 60247 '" 25 .00 BLX67C3 12. 25
2N2857JAN 4 . 10 2 N5941 23 .00 61206 RCA 100 .00 BLX93C3 22 .21
2N2857JANTX 4 .50 2NS942 40 .00 6280DA RCA 60 .00 BLY87A 7.50
2N2 al6 13.50 2NS94 4 1O .3S 62803 RCA 100 .00 SLY8Be) 13 .08
I N2947 18.35 2N5945 10.00 430414!3990RCA 50 .00 SLY8ge 13 .00
2N2948 13 .00 I N5946 12 .00 345 7159 RCA 20.00 BLY90 45.00
IN2949 15 . 50 I N5947 9 .20 3729685-2 RCA 7'; .00 BLY92 13 .30
I N3118 5 .00 2N6Q80 6.00 3729701-2 RCA 50 .00 BLY94C 45.00
I N31I 9 4 .00 2N6081 7.00 3753883 RCA 50 .00 BLYJSI 10.00
2NJ 134 1.1 5 2N6D8l 9 .00 6154&7-902 25 .00 BLY568C/CF 30 .00
2N3287 4 . 90 2N6083 9 .50 615467-903 40 .00 C2M70-28R 91 .70
2N3288 4 .40 2N6084 12 .00 2SC568 2.50 C25-28 57 .00
2N3309 4. 85 2N6094 11 .00 2SC703 36.00 C4005 2 .50
2N3375 17. 10 2N6095 12. 00 2SC756A 7 .50 CDI659 20.00
2N3478 2 .13 2N6096 16. 10 2SC781 2 .80 CD11199 20.00
2N3553 1,55 2N6097 20 .70 2SCI0 18 1. 00 CD1nO 10.00
2N3553JAN 2. 90 2N6 105 21,00 2SCI042 24 .00 CD2l88 18 .00
2N3632 15 .50 2N6 136 2 1.85 2SCI070 2 .50 CD2545 24 .00
2N3733 11. 00 2N616 6 40 .24 2SCI216 2 .50 CD2664A 16 .00
2N3BI 8 5 .00 2N6267 142 .00 2SCI239 2.50 C03167 92 . 70
2N 3B66 1, 30 2N6304 1. 50 2SCI251 24 .00 CD3353 95 .00
2N3866JAN 2.20 2N 63 68 30 .00 2SC1306 2 .90 CD3435 26 .30
2N3866J ANTX 3 . 80 2N6439 55 .31 2SC1307 5.50 CD3900 152 .95
2N3866JANTXV 4 . 70 2N6 459 18 . 00 2SC1424 2.80 CM25-12 lO .OO
2N3866AJAN TXV 5 .30 2N6567 10.06 2SC1600 5 .00 CM40-12 27.90
2N3924 3 .35 2N6603 13 .50 2SCI 6 78 2 .00 CM40-28 56 .90
2N 392 6 16. 10 2N6604 13 .50 2SCI729 32 .40 CME50-12 30 .00
2N 392 7 17 .25 2N6619 44. 00 2SCI760 I. 50 CTC2001 42 .00
2N3948 I. 75 2N6 680 80 .00 2SC 1909 4 .00 CTC2005 55 .00
2N3950 25 . 00 021 -1 15 .00 2SCI945 10. 00 CTC3005 70.00
2N3959 3 . 85 0 1- B0703T4 65 .00 2SCl9 46 40 .00 CTC3460 20.00
2N401 2 11 .00 35C05 15 .00 2SCI947 10 .00 Dn820S 25 .00
2N4037 2 . 0 0 102-1 28 .00 2SC1970 2 . 50 DXLlO03P70 22 .00
2N4041 14 .00 103-1 28 .00 2SCI974 4 .00 DXL200lP70 19 .00
2N4072 1. 80 10 3- 2 28 .00 2SC2166 5.50 OXL2002P70 l 4 . 00
2N4080 4. 53 104Fl 18 .00 2SC2237 32.00 DXL350lAFIOOF 47 .00
2N4 127 2 1.00 163F1 10 . 00 2SC2695 47 .00 EFJI,015 12 .00
2N44 16 2 . 2 5 IBI-3 15.00 A2XI698 '0' EFJ4017 24 .00
2N442 7 1. 25 21 0-2 10 .00 A3-12 14 .45 EFJ4021 24 .00
2N4428 1.85 269-1 18.00 A50- 12 24 .00 EFJ4026 35 .00
2N4430 II. BO 281 -1 15 .00 A209 10 .00 ENI5745 20 .00
2N49 27 3. 90 282-1 30 .00 A28 3 6 .00 FJ9540 16 .00
2N4957 3 . 45 482 7 .50 A283B 6.00 FSX52WF 58 .00
2N49 59 2 .30 564- 1 25.00 AI610 19 .00 065739 25 .00
2N50 16 18 . 40 698-3 15 .00 AFI02 2 .50 065386 2 5. 00
2N5026 15 .00 103-1 15 .00 xrr rz 2 .50 GM0290fl 2.50
2N5070 18 .40 704 4.00 AR7115 20.00 HEP76 4 .95
2N5090 13 . 80 709-2 11 .00 AT4 1435-5 6 .35 HEPS3002 11.40
2N5108 3.45 '" 4 .00 82-8Z 10 .70 HEPS3003 30.00
2N5109 1.70 733-2 15 .00 83-12 10 .85 HEPS3005 10.00
2N5 16 0 3 . 45 798- 2 25 .00 B12-12 15.70 HEPS3006 19 .90
2N5177 21.62 3421 28 .00 BAL0204125 152 .95 HEPS3001 25 .00
2N5179 1. 0 4 3683FI 15 .00 BF25-35 56 .25 HEPS3010 J 1 . 34
2N52l 6 56 .00 3992 25.00 B40-12 19.25 HF8003 10.00
2N 54 70 75 .00 4164PI 15 .00 B70-12 55.00 HFET2204 112 .00
2N5583 3 . 45 4243PI 28 .00 BF272A 2 .50 HP 35821 38 .00
2N5589 9 .77 4340P3 18 .00 8FQ85 2 .50 HP35826B 32 .00
2N5590 10 . 9 2 438 7P I 27 .50 BFR21 2.50 HP35826E 32 .00
2N559 1 n .80 7104-1 28 .00 BFR90 1.00 HP35831E 30 .00
2N5596 99. 00 7249-2 10 .50 BFR91 1.65 HP35832E 50 .00
2N 56 36 12.00 7283-1 37 .50 BFR99 2 .50 HPJ5833E 50 .00
2N5637 15 .50 7536-1 30.00 BFTI2 2 . SO HP35859E 75 .00
2N5641 12.42 7794- 1 10 . SO BFWI6A 2 .50 HP35866E 44 . 00
2N5642 14 .03 7795 15.00 BFWI7 2 . SO HXTR2101 44 .00
2N5643 25 . 50 7795 -1 15 .00 BFW92 I. 50 HXTR3101 7.00
2N564 5 n . 80 7796-1 24 .00 BFX44 2 .50 llXTR5101 31.00
2N564 6 20 .70 7797-1 36 .00 BFX48 2 .50 HXTR6104 68 .00
2N5651 11 .05 4008 1 RCA 5.00 BFX65 2 .50 HXTR6105 31.00
2N5691 18. 00 4027 9 RCA 10 .00 BFX84 2.50 HXTR6106 33 .00
2N5764 27 .00 40280 RCA 4. 62 BFX85 2.50 .mo 1.00
2N5836 3.45 4028 1 RCA 10 .00 BFX86 2 .50 J02000 10 .00
2N 5842 8. 45 40 282 RCA 20 .00 BFX89 1.00 J02001 25.00
2N584 7 19 . 90 402 90 RCA 2 . 80 BFY II 2 .50 J04045 24.00
2N5849 20 . 00 4029 2 RCA 13 .05 8FYI8 2 .50 KD5522 25 .00
2N5913 3 .25 4029 4 RCA 2.50 BFY I9 2. 50 KJ5522 25 .00
2N591 6 36 .00 40341 RCA 2 1.00 lIFY39 2 .50 Ml 106 13.75

Toll Free Number "All pariS m ay be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

8()().S28-0180 surp l us , and part s m ay be

~<it! electrorucisubst ituted with com pa<able par1S

(For orders only) il we are out of stOCk 01 an item,"

For information call: (602) 242·3037
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RF TRANSISTORS (CONTINUED)
MlIO] $16.75 MRF458 $20 .70 NE021 60ER $100 .00 SDI009 $15.00
M1l31 5.15 MRF464 25 .30 NEQ21350 5.30 5DI009-2 15. 00
xn aa 1 .25 MRF466 18 .97 NEl3783 61.00 SDI012 10 .00
M1l34 13 .40 MRF472 I. SO NEll8S9 43.00 5DI012-3 10.00
M9 1 16 29 . 10 MRF475 a.ro NE57835 5 .70 5DI012-5 10.00
M9579 6 ,00 M:RF476 3.16 ~E64360ER-A 100.00 5D1013 10.00
M9580 7 .95 MRF477 20 .00 NE64480 (B) 94.00 5D1013-3 10 ,00
M9587 7 .00 MRF479 8 .05 NE73436 2 .50 5DI013-7 10.00
M9588 5.20 MRF492 23.00 NE77362ER 100.00 SPlO16 15 .00
M9622 5 .95 MRFS02 \,04 NE98260ER 100 .00 SD1016-5 15.00
M962 3 1.95 MRFS03 6.00 PRT8637 25 .00 5D1018-4 13.00
M9624 9 .95 MRFS04 7 .00 PT3127A 5 .00 5D1018-6 I J . 00
M9625 15.95 MRFS09 5 .00 pn127B 5.00 5D1018-7 13.00
M9630 14.00 MR.FS ! I 10 .69 PTJI27C 20.00 S01018-15 13 .00
119740 27 . 90 MRF515 2 .00 PT3127D 20 .00 501020-5 10 .00
119741 27.90 MRF517 2 .00 PT3127E 20 .00 501028 15.00
M9755 16 .00 MR.F525 3.45 PI3190 20.00 501030 12 .00
119780 5.50 MR.F559 l. 76 PI3194 20 .00 501030-2 12 .00
119827 11.00 MRF587 11.00 PI3195 20 .00 501040 5 .00
M9848 35 .00 MRF605 20.00 1'13537 7 .80 501040-2 20.00
M9850 13 .50 MRF618 25 .00 PT4166E 20 .00 501040-4 10 .00
1198 5 1 20 .00 MRF626 12 .00 1'141760 25 .00 501040-6 5 .00
119860 8 .25 MRF628 8 .65 P14186B 5 .00 501043 12 .00
119887 2 .80 MRF629 3 .45 1'14209 25 .00 501043-1 10 .00
119908 6.95 I1RF641 25 .30 P14209C/5645 25 .00 S01045 3 .75
119965 12.00 MRF644 27.60 1'14556 24 .60 501049-1 2 .00
MM I 500 25 .00 MRF646 29 .90 1'14570 7.50 S01053 4 .00
MM1550 10.00 MRF648 33 .35 1'14577 20 .00 S01057 10 .00
MMI552 50 .00 MRF816 15.00 1'1/,590 5 .00 501065 4 .75
MMI553 50.00 MRF823 20.00 1'14612 20.00 SOl068 15 .00
MMI607 8 .45 MRF846 44.85 1'14628 20 .00 501074-2 18.00
MI11614 10.00 MRF892 35.50 1'14640 20.00 501074-4 28 .00
MMI810 15 .00 MRF894 46 .00 1'14642 20.00 S01074-5 28 .00
MMI810 15 .00 MRF901 3 Lead 1.00 1'15632 4.70 SOlO76 18 .50
MMI9 43 1. 80 MRF901 4 Lead 2 .00 1'15749 25.00 501077 4 .00
MM2608 5 .00 MRF902/2N6603JAN 15 .00 1'16612 25 .00 SOI077-4 4 .00
MM3375A 17 . 10 MR F902B 18 .40 1'16619 20.00 SDI077-6 4 .00
MM4429 10 .00 MRF904 2 .30 1'16708 25.00 5D1078-6 24.00
MM8000 I. IS MRF905 2 .55 1'16709 25.00 SD1080-7 7 .50
MM3006 2 .30 MRF9l1 2 .50 1'16720 25 .00 5D1080-8 6 .00
MM8011 25 .00 MRF965 2.55 PT8510 15 .00 S01080-9 3.00
MP5U31 l.01 MRF966 3 .55 1'18524 25.00 SOl084 8 .00
MRA2023-1 .5 42.50 MRFIOOOMA 32.77 1'18609 25.00 SOlO87 15 .00
MRF134 10.50 MRFI004~ 3\.05 1'18633 25.00 SOlO88 22.00
MRFl36 16 .00 MRF2001 41. 74 1'18639 25 .00 S01088-8 22 .00
MRF171 35.00 MRF2005 54 .97 1'18659 25.00 S01089-5 15.00
MRF208 11.50 MRF5176 24.00 1'18679 25 .00 SOlO90 15 .00
MRF212 16 .10 MRF8004 2 .10 PT8708 20 .00 501094 15.00
MRF221 10.00 M5CI720-12 225.00 1'18709 20 .00 SOl095 15 .00
MRF223 13.00 MSCI B21- 3 125 .00 1'18727 29 .00 S01098-1 30 .00
I1RF224 13 .50 115ClB21-1O 225 .00 PT87)1 25.00 SOl 100 5 .00
MRF227 3.45 M5C2001 30 .00 PT8742 19 . 10 501109 18 .00
MRF230 2 .00 M5C2010 93.00 1'18787 25 .00 S01115-2 7.50
MRF23 1 10 .00 I1SC2223-1O 245 .00 1'18828 25.00 S01l15-3 7. SO
MRF232 12 .07 MSC2302 '" 1'19700 25.00 S01115-7 2 . 10
MRF237 3. 15 M5C3000 35 .00 1'19702 25 .00 SOll16 5 .00
MRF23B 13 .80 ~5C3001 38 .00 1'19183 16.50 5DI1I8 22 .00
MRF239 17 .25 115C72002 eo, 1'19784 32 .70 501119 5.00
MRF245 35 .65 115C73001 '0' 1'19790 56 .00 501124 50 .00
MRF247 31.00 115C80064 35.00 1'131083 20 .00 501132-1 15 .00
MRFJ04 36 .00 115CB0091 10.00 1'131962 20 .00 501132-4 12 .00
MRFJ06 50 .00 115C80 099 3.00 PTX6680 20 .00 501133 9.50
MRF313 ILlS 115C80 5'}3 '0' RE3754 25.00 501133- 1 10 .00
MRFJI4 29 .21 115C80 758 '0' RE3789 25.00 501134- 1 2 .50
MRFJI5 28 .86 115C8200 1 33.00 RF35 16 .00 501134-4 12 .00
MRFll6 55 .43 M5C82014 33 .00 RF85 17 .50 501134-11 12.00
MRnl7 63 .94 MSC8202011 130 .00 RFllO 21 .00 501135 10.25
MRF412 18.00 115C82030 33 .00 550-12 23 .80 501l.15-3 12.00
MRF 420 20 . 12 M5C8300 1 40.00 53006 15.00 501136 12.50
MRF42 I 25 .00 115C83003 82 .00 53007 10.00 501136-2 12 .50
MRF 422 38.00 115C83005 70 .00 53031 22 .00 501143-1 10.00
MRF427 11 .25 115C830 26 '" 5CA3522 5 .00 501143-3 17 .00
MRF428 63 .00 115C83303 '0' 5CA3523 5.00 501144 4 .00
MRF433 12 .07 I1SC84900 60 .00 50345 5.00 501145-5 15 .00
MRF 44'} / A 12 . 65 MT4150 14 .40 50445 5 .00 501146 15.00
MRF 450 / A 14.37 HT5126 25 .00 501004 15 .00 S01l47 15 .00
MRF452/A 17 .00 MT5596(2N) 99 .00 SOlO07 15.00 SOllB8 10 .00
MRF453/ A 18.40 MT5168(2N) 95.00 S01001-2 15 .00 501189 24 .00
MR F4 54 / A 20 .12 M1'8762 25 .00 5D1007-4 15 .00 SDI200 I. 50
MRF 455/A 16 .00 NE02136 2 .00 501007-5 15 .00 501201 -2 15 .00

Toll Free Number " All parts may be ne w Or

eJ\I~ electrollJcl800-528-0180 surp lUS. an d parts m ay be
substituted wi th comparable parts

(For orders only) it we are out of stock of an Item."

For inlormation call : (602) 242·3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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$ 39 . 99

FXR
Pa t t , 300-11113
120Va c Type BNC Same
FSN 5985- 543-1850

$39 . 99

COAXI AL RELAY SWITCHES SPDT

""Pa r t ' 300-1 1182
120Vac Type BNC DC t o 4 GHz.
FSN 5985- 543- 1225

$29 . 99

","pheno l
Pa rt ' 316-10102- 8
115Vac Type BNC DC t o 3 GHz.

•

RF Transistors (continued)
. ,* "'.00 .,- J . .... ...."·l ,,~.• - ,." no.GO ..11"'11 I ..... ..,...... II •• ." ., ...... ...,." .......",.-. '," 0'- ••• .".: a .• ....,.., -.• _I/Ol ".. ...,.,>-, I • • •

_,,_
100.... 50'"'' ....."''''" ' .t> .,.., ••• ...101__ ".• ..,,,'" _.• oo".. "... ..,... ' ••lIO .,,,,,,,, ,...... .......'. ....."".,. ..., .,- ••• ......, a .• _.. _.0 III"'''' 11.00 .,...., " .00 .'- a .• ..... fI ... •••Dm..' ••• IDUll '.• • ,_)00-, -.• _. ••• .,n. ".n .,.., l .... .,..., n .• - II••

D"''''' ••• aU" ••• .,... .... UI7," .... .,n,_, "." .,.,1- - .... .,-, ,..... _.. II••
A",t It... ."" ••• .,." II." ......n ...... .,Hl·1 ,.... .'~l .... ." ..., a .• u,_ n.•
..11'.... ..... .''''01 ••• .,- ..... _.- .... .un.... '0." .,~, ...... . ",...., .... Ta l,. n .•.u,.... .... .".,-, ••• ..- ' . a ~a. ,.... . ,l" ",7> ....n-, ".- . "" •••• T...~ I n .•
IIIW'" " ... ..., ....., '.a .,.....- '.a S.,UIl ••• .,,'1-, IJ. " ....... ...• uu" n ." ._- ....• ,no ••• .......... '.a .,~ ,.a san" , .... .11''''' LJ . " .,,-, " .• ... ••• r.....' ....
DUN-' '.a ..II» ' .a .,...... '.a ou... , a .• oo,,-, II." .D'.... a .• a.M,·,. .... ._- ....."....... ••• .,,'... '. a .,- ..... sun .. M .• ." ..... II . ... ..,u..., It.... """_11' ...... .- .......,..,... ,..... ."" ".... ..,-, ..... ....n'. " .. """,-' '.• ..,....... 21 . ... .."" '.. ~..," ,.1'
.''''.... 11 '.' .,....., ••• ro,_' Il." san,,, ...... ""U ,..... .,.. ...... ..."" ...... TP , U ,.....,n.. ,. ..... ..>1_' ,.• .,~ n .• ~-

_.• .,Ul-I I . .... . ,.., M•• _.. a .• "" 01' •••...,n. ...... ..,--, ,.. ..,....., M •• ....,." n .... ..u. ... . I . .... ..,.., ..... ' ''''''' M .• ". ,... "......",... , ...... .,- " ... .."".. n ." ..."., _.. ..u . .... 10." .." ... J. .. -'- a .• _. '...."...., '0." .,- n." ..,,20-, II . ... ...."., _.. • u_, " .... ......... J.n ....."'J , . a ......"0',.. ' 10••..u,...... '0." .,- ,.... ...." ... ..... san,,,,, • •• M._ ".00 ..,...... ' .n - ll.... .,,2-' II••
1O"J2 '.. •....0 11.... ..",...., ,.... .."." ..... 10'110-' "... SO ,... ' .OJ ...,..., a .• """ a .•.."...... II." ....,0-, "... ..",..... M.• '"''''1''''''' "." ..".. '. n ..,._, ".00 "'101' ••• .." •••"".'_1 ..... ..,...... "... .." ....., a .• .."",, a .• ••'10'.. ' ••• ...." 11.00 ... 10" a .•

Relays

BNC To Banana Plug Coax Cable RG-58 36 inch 0' '" ' 0 , Coax Cabl .. RG-58 36 inch .

$1 . 99 0< 2 Fo, $13 .99 0' 10 Fo< $50 . 00 $8 . 99 o. 2 rer $15.99 o. 10 Fo' $60 . 00

TI__unc:_C.OD .. e.-c...
roNQ>O __.,,*·._ _ ..-...~0\0d00Nr

c.o.D." _,._.. ,... _ e-._..-, ..~a- ..... _"""'I'... .. _ __.... c..O.I>.... COD.·.__ _

cow "a_...... "..,~-_..--.-----"_
:::-:t= _..::;-..::: .. ..;=:--="_....:. ~::.,.... ... ""':' ".:::-...:---=:_ ."'i.":-_ _--
"""..~ __-.sT£fICAILO. ..... """ .........___....._na_.. .._.._ .. ·
• """"""' .....-.. .. _ ..__JODa..__ ..... _ .. _-- -- _ _- ,._.._-_.__... --_..- ----... ....... __..- ..----...__.-... .. ,- , ..__ .._ __ .._---_ ....._-_....._.._-_...__ __ ... .. , ......- ,..-...----_=w. ... _ .. ... ... _ ..__ .. _ .._...__..- ..__._-_._ ...__=_ .._ .._... ..._.--,.' ..__ _. ---.. 1.;,.-----_.._-_ ..__.-.._..._-_ _-..
... _-. ... COO •• _ . ..__• _ _.__.._..-
____u.~ " __

" ..·__... ....__11 _ .- , -.... ....-._-.-._- ---_ _.._ ....._-_...-_-..---_.._---_._----- --_....- ---_ ..-'AR'a: WI _ I" rtvttt 10 _tiM. or"-"'""- .....~ . pari <>I oquaI or _,,1>1I
IPOClt_lorI,

I'OSTAClE: M,";mum ohippi"ll ..... """"'11 "11 Inn.. u.s.. CMada."'" M• •,,,,, i" $3,00 lor llfOU"d .Nt>
..-•• OIl 01_ COUll',*, " S5~, , 11_ .. '''''1...oIl'O'J!" ordM'. ,'" _on 0'"''''____ 2!!i'llo 01 I'" ordorod lor oNoPo"ll __'i"\l- C.O.D", art ..... /Il>OCI ...,R
~LY.

PDlE.....D DRDEIl$: 0.-.. _ to. ........,_ bit • cr-ll

I'IlICES; _ ... o.ulljOet 10 <:I\MgI _ _

'llD'CHASE 0011)(11$: Wo only _ tI'IW\" ...__,, •• bIt._.

flUTOCil CHI,IIIl ES: N-'. ... not......" .. "'HZ (L£C'1'ACIOl!CS. ...c. _10__"""..'!'!
....._ ....., -"'" _ ... alL ""-OOd' ,~.... REST..........
CHARGE .... lnCREDflOHL• .n. _ , ..,not.-..o ...=.
... _ not.... outI'ol>Il>:at;e,n _ _ Ie '"
.......__...__ 10 DAYS <>I 01 pootOIl, 1'IotI.-ft_ __ OM
... _ bit c-.g llill2l ~Qa,. or - ''''''''0 \Ii bIt-' e.td. .......-""' __.
ULU 'loX;~__..., ..... _ .... _ • .- .t.RIlON... _ ... .,.",
.. _ ... hili _ .... All ~bIt_""'_ 01 ARIZOol.... IluI_.."" 10_
_ In .o.AlZOH..... o.ulljOet 10 I _ ... .

IHOILT.IoOE 001_L .... _ lor __ '" ..... ""'" _ Do__ ~ DAYS 01
........ 01 '*"'"'" e.a.- _t _ I, _ 01 QUI _ ....... _ • not.... outI'ol>Il>:at.....
__CAn ...__ bIt-...cling Olllill2l ma,. or _ • _ e.td. .....-.
._ .......... or> our aoo _. All _ 1 to. -'Y pacl<od. ,,_ ... IOOI-'Y
pacl<od -..__ , I> <:otItOd _ II> I tI'IW\" """' ...... "'" _.......-::t _: I "0" _
I' 11 ....- ' 0 " . Cuotorn..-'O ...,;a, "" ,tv \Ii__ 11_ '*"'"~ 1>0 ...... ___
... I................. _ ....u .....-.
OUR 'IXI NUM~R 15STRICTlY FOR ORDERS~LY lIOOI r.2S{I,lIO. INFORiol...lION c.o.u.s.llRE
T"'1I0 : Otl te02l 2<l~a,. '" ilI02I ~02-3031.

For information call: (602) 242·3037

Toll Fr•• Numb.r
800-528-0180
(For ord.,. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

'"A ll par,. may be ne "" Of
surp lU S. and parIS may be
substi'u'ed "".'11 comparable pans
il ""e are OU' 01 s,ock 01 an item."

z
e1ectroruc,li

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015
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45 MHz DUAL SWEEP OSCILLOSCOPE
...--...--------.-- 1799 95*--_.._--_-.--_.._"""_. _o.....__. · ilO-. •
_ 0'".. 10 0 'ooSo'_ . ...... ... _ ~_ ...
_ ."_ "" r . ...__ 00' Ct<> uP<EUT __ ""_"'_' · _ _ ' .. _ _ .l _-.. " _ __ "'0<. ..... D<> A" ."'._'"_ " ___0_--'_- . ... _-.......-_..- -.-;::...-_.~-

20 MHz DUAL TRACE OSCILLOSCOPE
$39995*......-..- ...--

~_...... tl,trt"_,_~__"-_ _ . "_«*"'9 f __._,_•.t_~_"" _ _~_~"'C>tWOl_

_-... · l V _ _ · __... . "" .....,._
....... . _._ __Ir__ . z ~_ •.,_0_ 004__"_ _C' """
•"""_"_"'0 . uu, _ _ " 0.00 ,... _ .... _~:~.;.;~~:~~._15'110" __ ....__ ....
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RAMSEY 0-3100
DIGITAL MUlTIMflER
_. oc:o.<oo.~_su..-".t .........."'911 _
coot • ."...,," COIOt ..- _
....no-.~ ,__bon
. . ... plU10C fIl ••1Or><! • ,. _

'''P<'' ....... . ....- lIf<>le<' _
"".",._ . 3\OO,g,t lCO_
","1 ..",n •.M _0, .... .., _,"y
.. _ BAT ,..."..,""

NEW RAMSEY 12llD
YOM MUlmESTER
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l EO. "" n 11'-""'" _",.,
_ .01'- "", _,__"'Ole · 2QK _"9
...'_ . 3'~' .....,"'oct..,... .
_ '''' "ej, • l'O "-""'''11
,o~ I IIf'>l:*; • "'I!"-,pi..,"' ....
$249 5 - - -~n..,. .......-

RAMSEY 0-1100
I- YOM MULTITESTER

Co/fIl>Oott."" _ . dKog.-.d '0
__ ..,. _>ely 01oq~,_
f __ . ... ,, _

>ea" • .....- pr«""'"
""'"'''II c ool • <loublo ....- p«>- '....'_ . ""__ coo, "",' tor'... 1>09'"_ O'f ••• __ ba<'~

"n,1

$19 9 5 ...,..-­.........--

•

I

•

--
••••

CT·70 7 DIGIT 525 MHz
COUNTER
lo b q..."'~ ., ••'H"h'<><>9" fH''''" fHM"
• 3"_' ,.~ NOh .."h fH'"amp ' elY.,
MIocIO~ go" ,' ..... . go" """ ' , '~ ".doc''''''
• !lO.W .'~ "' Hz "pOCO' _ .,,,,,,, ' '''''
,,_ . ""90 • , PP'" """u'"'"

CT-90 9 DIGIT 600 MHz
COUNTER
T"" mot' _"'''' 'or leu ,na. iJOO. f ..' u' " 3
_lOt>lO go" ,,,.... . 9 "og,,. •go,. """eo""
•"'W'" """" • 25<nV@'~ IoOH. "<><eo'_­..t,.,'• • 10 _. 11.-- 'or 'NWV ~"'b<o"""
• 1 PI"" ocru,ac.

CT-50 8 DIGIT 600 MHz
COUNTER
A ......hlO 100 -.c;n coun, "n <>pl''''''''
_ .. " """""'" od-Ip h;on ,,,,no ,no CT·
50 ''''0 • d 'll" . 1,..<100, '''' mot' ••, ,__
• 25 mV@l'~ "'Hz ',pOCO' ....",.,'• • e "'9"
d,oplO, • , ppm """"'"'"

$1699 5 -
CT -§O >,' • .• . ...•......... , ......•. 51• .1iS
RA-1 ""'*_""'-,", ,1oI .1iS

AII "'Ii" COU.,.' ",., .. ,II ",-,tpoolor'" um,. ~DO'­

lOll hund_ more • 110" 'fI<loc.l'''' •2'mV @ill
, §(I ...... ',poaI _0'''''' • • II " 'II,t ,,'tl'lO,
• , PI"" leW'"'" • ",_, ""'" • "...,'"Pul'..,,"P'.....po

$1699 5 ~~.
8P-. __> ....•.....•.•....•.•.. I ,M

CT-I25 9 DIGIT 1.2 GHz
COUNTER

1121.1$
H .•••

$1499 5 ~..=.-
Cl -IIIH " _ .{N·'O, .
BP-4 .!COd poe>.

$".1iS••
- -­"'-$1199 5

_000"'-"-"_
~- .-

. ----
OM·700 DIGITAL MULTIMETER
P, o", _ _ •••• ", .... _ f_
...... onduclio 2ll 5 ..-·_·h_... -" lEO_. · ..-.
_ ",-.....Ip. • " ._-....

$1199 5
000-100.' ....,,-,--

P8-2 AUDIO MULTIPUER
T... PS-2 .. _ lor "'9" _._....-
__ " .".'...__ uP "' ......-.cy • -' lor PI. _ .. • ......
• __",10", 100 ' 001"' ___ _ 11'_""""'-

$499 5

PR-2 COUNTER PREAMP
T.. PR·2__ Ior" _.... __
"- 1010 , 000 tIol2501>_ • 8l'OC
"""" ..... . grMl Rf' . __m_
$449 5 ~...:....."

• ..•. PUI!I

PS-18 600 MHz PRESCAUR
E._ .... ,_"'__~ ..._ ""' ·2__ · _ ", 1O c..·
--. •_'oo'"'' 2'looV~ 150_ . 8l'OC""". .. o ' _ on. ccun1IOf

$599 5 --"'-ps-,e •• ... . .. .. , ""-liS
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l. -deplh Inv,nlory . IlIdushi. 1& R"ei ~i llg Tu llis
''',,~ ;,,~ 7 00"#1 ~ • • mpIe.

3-400Z $85.00 MAF455 $19.95
3-500Z 85.00 M2057 15.00
4CX250B 60.00 812A 24 .00
572B 53.00 4X 150A 35.00
811A 12.00 60J8 2.75
813 35.00 6550A 7.50
61468 7.75 8072 95.00
6360 5.75 8121 95.00
68838 7.50 8814 215.00
1360 12.95 8811 520.00
8122 110.00 807 6.75
MAF454 /A 19.95 8950 11.50
Mil_ M~IlIIIKlilItl'i fKllfyBun aJIlI hilli. II

Sytvtlll~ £CGA'pA~cemclll Sem""'llutllrs

@~.n..~JeHen@)sn,..~

ATTENTION

Foreign Computer Stores/

Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of
microcomputer infor mation
that C\ \ '/Pt·tt'roorouJ?:h pro­
vides .

1984-85
CATALOG

50<

80. ""5
Gf1MIn¥IU., NH 03041
(103) 171-1033
.....1..7

"I'
- MODEL CX«lON

F-568-1-H 2.'" 0 0 ,. 900
popular lor broad band balun (Inc. 160 m) and RFI

COAX RELAYS
e X·GOON
Max Input Pwr. 600 W at 500 MHz
VSWR < 1.15 at l 50QMHz
lsolallon :> 40 db al 500 101Hz
Impedance 50 ohm Type N connectors

ex 120 P
Max Input Pwr 150W at 500 MHz
VSWR c 1.12aI 2500MHz

.J' tsotatton » 40 db at 500 101Hz
Impedance 50 ohm PC Board Mounting

MODEL CX.120P Similar type (eX 120A) available for direct
ccnnecuon to RG58fU

TOROID

Provide vour audience with
the magazine they need and
make monev at the same time.
For details on selling 80
~UCRO. inCidcr. HOT CoCo
and RUN contact :

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE.• SOUTH
NEW YORK. NY 10016
PHONE (212) 68&-1520

T ELEX -<;20130
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aunrt.... The termlnalor _ 10 Mduct~

algnals long d111.~. wilhout losing
I l re n g t h. The co m b in . llon 01 Ihese
Changes in the Ionosphere I. o ' len super
propagilliion. for a lew mlnutlll.

The improvement OVer "norm.I" propa.
g.lIon c .n be Incredible! Slgn.ls can
come up ~O-60 dS In seeonds and lade
Just as last. Sut during lha t short lime,
Wow! What OX!

Irl easy 10 t.ke adYanlilge 01thfl term~
nator-just .... on YOU' radio.l Ioc&laun­
11$1 end sun_. Your local newspaper
PfObably hal lhe aunriM V>d aunwt lifTle$
lor your hometo ...n. Tune . ,ound the
bands slarting .bout a. hilll hou, before
lhflterminal ion . This ...iII gl~e you e leel­
Ing lor wha t I. on the band.nd ho w strong
rhe Signals .ra, Then you'lI be .bla to lell
when lhe enhanced p,opagalion starts. It
doHn't mah much dillerence what band
you choo$l: all bene'it Irom the lermina.
tor or gray line, Try dmerent bands on dll.
lerenl days. or . ...itc h (quickly) from one 10
.nother. WherI you hear ..... slrengths
begin to inerease. II.., call,ng CO Of Cil ll
lOme OX slatoon in a pileup. And keep
your logbook h.ndy!

Th", lerminalo< elleel varies with your
I.ti tude, or distance Irom tlla equllor. For
once In a male u r radio, those In the Mg"..,
1.lIludes gel a b,eak: The gr.y Jlne lasls
much longer lhe I.rtller from the lIQuilllor
your Sl.tion " Ioc.ted. This I. c.used by
lhe .ngle lhe l un makes ;tgain$ll han-
lOn .. it aet.. t+ear I.... lIQu.to<. I $Un
.... Ilrilighl oo..n. Anyone ..ho has _
ollllted tropica l countries cannot help but
notice ho w quic~1y the day turns into­
night. Up in the higher lilItiludes. flow_.
twilight drilgs on lor hours. (Above the
arcue Ci rcle, It can laal lo r days!)

So OXe,s In Florida. soulhern Cahlor.
nia. and Te .... won·t gain illS mUCh Irom
the benelits 0 1 the lerminalor as uscse
Oxert bril... enough 10endure lhe ...ilds 01
I.... north country: New England . lhe Pa­
cillc: Non~t, and WM In fact. lhose
oA U& unfortunate anougI1 to II... in I.... ca­
I1bbean get only minimal OI'''' from the
termlnalor.

At the higher lalltudes. the gr.y.ll not el.
teet lasls much Iongllf than II latiludes
nearer the equllor. but the e lleel Is less
Obvious. In the tropic" th e g/ay llnot pro­
vides only Ileeling momenta o t gre.l Ox,
but those momen" .re ...eli WOllh lhe el­
lort to get out 01beod Nr\y.

Cuein point I up ....., betore daWfl
.t my home In Monl al, in the Wlllt In-
dies, Thelocal ....thernetcon... lId soon
.Iler sunrise,.nd I was illl luned up on 7S
met.... (When you live in lhfl hUll'iCanot
bell and OWn radi o entennae, you spend a
/0/ of lime monitoring lhe wea lhe rl) The
.mplllier was a ll; no need for power to
t.11l to the loc.I,. W.y In lhe backg'ound I
COUld just hfIlr H«OX, lrom t.... Solomon
ls l.nd' , running W6 • . Sun rl .e .p__....

SWdenIy H«OX', Signal llrength be­
gan 10 bu ild. 52. 5-4. 56. ower $9' on;os me-­
1_' E...... withoul the amplifier. I tossed
my call Into the Pileup. Back he CilIme,
''VP2ML, this Is H«OX. Boy are you loudl
Wh.t are you running?" Almo. t as luI as
I apologized lo r ,unn lng 100 W. Us Inlo a
low dipole, llle signal strenglhs began to
ebb. H«OX faded aWillY Into lhfl nol... As
soon as I signed. KV4FZ, amplil'" I.n
nol.. in II>e background. ...Ith a huge no.
met.. vwtical ground pl_ stic~ing Into
the CarIbbean, jumped on the Irll<!Ul"CY
and called H-U0x. He called and called.
Nothing. H«OX had disappeared c0m­

ple tely,

I don't get many ChlUlClll to beat out
He rb KV4FZ On 7S mete rs, bu t th.nks to
the tarminator, I h • • a Solomons con.
lirmad on 15 belore ..... does.

Thoae.1 higher l.tiIudes won'l h.....s

,

. '~""-".. ..."- ,,-

THE TERMI NATOR IS COMING
looking lor fOmething to br.g ilIbout at

I.... OX gilthering? Tired 01 work ing CliP­
perton ;tgain? Try lhfl " termlnalor. M Nei­

lher lhe Grim~ nor lhe lillie ...hatsll
al I.... end 01 YOU' coax, lhe ter-mi""tor Is
thfl Il'nilIgina.ry line between . un llghl afld
d.rkrteU: 1... lIight Right at au nrise afld
sunset. r.dlO propagation oUen Improves
drematlcally, In these days 01 less.lhan­
Ideal sunspots, e .ery lillie ad.antage
helps, eo perh.ps it's time you alarted
wor1Ilng wlththoe terminator.

Thelermlnalor, or grly line, passes)'OUl'
".tion I.ice each day. at .unrl" . nd et
aunset. lei', 1oסi< .1 """ill~ to I....
IonospIIere o ...head allocal aunlll. The
Ionizilliion caused by the aun·. radiation
g.lhers In _al la yers during t.... day
The hlghlllt 01 the layers u$llUI lor a mil.
teu r·radio OX communlc.tion Is the F.
I.ysr. Mos t long·haul OX Is via re lraClion
with in the F.I.ye,. This I.ye, le nds to dis­
Sipate soon .1"1< local aun$lt. however,
and the higher.lfequency band , clo s e
down lor the night.

A Iowef Ia)'lf 01 llle ionc:>sphe<e """icll
.ffect, rad;o PfOP8lrltlon is the ().Ja)'lf.

This layer actually atlSorbs mUCh 01 thfl ra­
dio signal and helpa, sho'H.noe commu­
nication a l the "Pense 01 tono-hau l OX.

How....er. at 'unset. the [).Iayer quickly
f.II, apal1 . more quickly th.n the F.layer.
For a shoff pe,lad 01 lime, ,Ight .round lo­
cal sunset, you h••e good long-l'Isul com­
munlc.llon,. withoul the wUk s ig nal,
and absorption lound during the middle 01
lhe day. A _what s imil.r PfOCISS, in
..--sa. g ...... good Sig""I, .. aunrl... loo_

In ilddilion 10 thiS enhanced pr0paga­

tion. OIher, poorty uf'lderstood, th ings hap.
Pen to radio IIIgnals around sun""t (a nd

O.yton, and many amal.......8(j;o millnu­
lacturers debut .... producll In the 0\'11"

CtOWded exhlbjt.rea.
II you ha......·,~ YOU' Oa'(lon plans

"ready, there'. $lill time to do so belore
the gal8$ open on April 26. ContiSCt lhe
H.mven lion et Box «, O.yton OH 450401.
and cheek with the housing organlzars a t
80. 1286, O.ylon OH 450402. The OX Club"
hospltalily 'ulles are wl1ere the action Is
In lhe ...en ings. Check out lhfl Kanua
City OX Club', aonual blast. (Now there',
• OX c lub lhat knows flow to mi. OX With
having a good lime!) Another on. to calch
I' lhe Southeaslern OX Club'. aulle. Try
Room 3Z> al Sloull."..s . (The Soulhflastl!m
OX Club will be promoting lhelr OXPO in
Atlanta lhi , Seplember 27-29. Save lhe
da les.)

KI ·EDGE

coww OX CONTEST - CALIFORNIA- NEVADA

ago••nd the owners have b&en very ,eluc.
tanl to hue hams visit the Isl.nd since.
Nollo menllon the plrales, but lhat is an­
other storyl)

leI 'l I II hope Ihal nothing Itands In the
way of. hlgnly lIUCC8$$lul• • nd " 'e, 1985
Clipperlon OXpedltlon. And be aure to
Check your arllennill and Og before thfl be­
ginning 01 April, becau$l If you miss Clip.
perton this time, II ...iII be many yea..
belore your next chanee . (Thanks to Clip.
perton OXpedllioner Kip Edwards W6SZN
lor his asslalance.)

Dayton Ha mva nllon

As II th.t ••""1 enough lor one ITIOf\th ,
April also leaturlll lhoe Dayton H.mven-­
lion. Idore ox... get together .1 Oilyton,
Ohio. than II arty other lingle _t. And
_ Ulan Ox..-. C. n~ lost In the crOWd.
., ower 20,000 ha.m$ gillher 10< lhe spring
I1tUilllh.t II ~Oayton." YOU can bet rroern­
bars 01 the CliPPerton g.ng ...11I be there,
., well as many other OX notables. The
tlgn"n sheela at Ihe many OX-oriented
open housea around Oaylon a llen read
like Who's Who In Ox.

The Oilyton Ilea mal1<el I••Iw• .,."good

lor a pair of Ured .eet, ....... if none ollhe
UIOrted boat anchors. aurplus c0mpo­

nents, or just plain Junlc calChetl your eye.
And lhe commerciilll e"hlbj" leatu'e II>e
lal.,t In 8¥IfYIhlng-an lIQulpmenl junk.
Ie'l dellgnl. DaclO< OX'" ..... Ii..t seen al

Int......,1orw1 OX eon.....lIon

00 you nt to hear the Clipperton
story l i..lI nd. lrom lhe operllOfS II'wn-
lelves? Join you r loy.l OX I'dito, . nd
marty hundreds 01OX_ Irom .round the
WOfld at U... International OX Con...... tlon.
April 19-21 , .1 ltte Fresoo (CA) Cenler
Pl;a,za HoIid. y Inn.

This coovenuce is one 01 the highlights
0 1 lhe OX year and Is the I.rgest such an.
nuar OX convention. In addition 10 hun.
ereee 01 wes t-(lQlls t OXer,. many other
am.I...... I,om around lhe country and
around the WOfld con_ge on central Cal.
ilornia each April. Forced out of its lormer
home In ViMlle ,...fle-re lhe heck is Vi..
lia'" by I" rapid ly growing 'Ile. the Inter.
nallonal OX GonvenliOflleahl'" OX news.
larums, P......t.llons. and lhe usual bar.
room braOillng !IoIssions . See you tllere!

x

APRil IS OX MONTH
Apiil PfO'iIdn plenty of • • cllement to

the cHl.....lng OX"•. Alt hough Itle l un.
SPOts and Propa.Qallon h.... not ptO\'Idod

the !tum, of llf""'lous yua. lhefe is stili
llnougtl OX on the bilndl 10 keep all but
the 250. country type,glued to thel••e.
dlos_ And owen lhe diehard OXe..... 111 want
to j(Hn In thl, month' , kllYi!I",.

C............o..

Starting o ff the OX month of Apri l is "

~ OXC«! ltion to ClIPC*1on Island. in
t.... PacifIC. Clipperton OXJ)edition, ••
f_ el'l(J let between. lIO 11011"' mi$$ this
cha~ to put one of the"ref amal tltlr.,.
dlo count'I". "In the log."

Clipperton Island (FOI) curr8<1lly 111$ In
the 20th spot on Ttl. ox Bull"tln's armu.;
au ...."Y of IllQlJI·wanted countfl"'e. Clipper.
ton he. moved steadily up thaI lis. slne<ll
the lU I amat.......adlo alg..... wlIre !>N,d
from the 1-01"«1 island In 1978.

no. 'alaod Itself.s al iny a,oll due SOUI I'I
01 1.1I.,.""..,.." V"IIey. Arizona. off the Me..
lean COUI. The atoll ,,, offici'lty part of
F'llfII:h Polynesia, altllovoh II lies lully
2SOO m ile. ',om the IINrell Inhillblted I.
lind in lhal counlry, The ItQlI Is so !liIIl
lhat Ihe OXpedltlon needs good nillvigill'
lion simply to locale Ille s po t.

Cllpper10n sits about 800 mlllll Irom
AeillPUlco, Me. lco, and II Is lrom Mexico
that the 111 or _ opefatOft ...ill dftpal1
lor Cllppenon In late Mareh. The OXped~

tior'Hl<$ e xpee1 to llrtwl on April 3, and Slay
about 7-8 days. As .ith any eXPedltiOfl 01
tlli . magnllude, Iht'e II a lwlYs t he
c ha nee 01unlor_ delays.

In lacl, this "me group att_pled 10
get 10 Cllppel10n lut year. Their chal1ered
Ship la lilld to alli ve In Mexico, leaving lhe
operatOft IIrsnded. This year the group
has a"anoe<l tor _ reliable t'ansporla.
liOfl. 'n lhe lorm 01 a 115' .PQf1.llsh ing
bc>at. The ~I and Cr_ have been to Clip.
PeI10n pnMoualy, a...a pIua on tllis ltip_

Tlld ~tlonal .....ablllty I. not ...UllouI
Its pOca, and thl. Cllppenon OXpediliOfl
will COllt rno<e than S50,000. Needl.., to
say, Iny IInaneia) contribution Individual
OXe.. and OX cluln can make to ...ard this
trlp ...iII be greally apprecl.ted, Any contrl.
butions shouid be senl to the m.1ar span.
Il()r of lhe trip. the Northern Calilorn•• OX
FOUndlliOfl, CJo Rusty Eppa W60AT, lM8­
H Kiely Bou......d. Slnta Clara CA 95051.

Cllpperton',localiOfl ahouId mean good

rlldio PfOPIO'ItiOfl Into the United Stilt...
Sln ing d ireclly ""'th 01' lhe ,","t_ US
.nd auffOUndlld by "'Iter, Cl ipperton II •
tine rad io IocatiOfl. Us aca relty on thfl r.
dio banda Items Irom the reluct.nce 01
the French ollie lela to grant I. nd lng pe,.
mission to .11but th e besl-equlpped OXpe­
dillone... W.y beck In the 5011,. couple 01
........ Includlng WIOX, fom'w plellcler,t of
the AARt..Oolilrandlld on Clipperton duro
ing their .ttempt to aeti\l.te the rare rlldlo
loe . Uo n. Tt,e eo••, Gu.rd .nd othe..
....... called In 10 rescue tile h....... Since
Ihen, Cllppenon -. amat""'-radlo acl i...
ity only once every ,_ yu.., III demilnd
builds until. dedk:.ted group ol.mateu..
puts together the det.lled prans rltICes.
..ry lor. succenful, .nd sa'e, Irlp 10 the
is l. nd . (A slmll,r .Uuatlon aceurfBd on prl.
v.tely OWned Palmyr. Island. lew yean

cnoa Harris VP2ML
Box 4881
Santa Rosa CA 95402



2300 MHZ MICROWAVE DOWNCONVERTER

--.6,t ••

Sen d check or m oney order to:
K&S ENTERPRISES
Box 741
Mansfield, MA 02048

• Complete Downconverter
• One year Warr&l1ty
• Surge voltage protected
• Choice of two RF Preamps
• Model RP $66 (16 mUes)
• Model RP + $95 (25 miles)

HOTROD
ANTENNA

J fl

Prices and Specifications subject to
change without notice or obli gation.

AChieve 1 or 2 db gain over ANY wave
1"1'0 meter telescopic antenna The AEA
model HR-' Hot Aod- ante na was
des igned by Dr D .K Reynolds (des net' 01
the Isa Pot a) to deliver m'B i m u m
performa nce lor any hand-held Ira elver
"1' 111'1 a BNC fIll ing.

The fac tory-tune<! HR-1 IS aho rter.
lighter and places tar less stress on your
hand-held co nnector and ceee II Wiq, easily
handle over 25 watts 01 power. mak ing it an
excellent emergency base or mobile
antenna In the collapsed pos,tiQfl. ttle HoI
Rod antenna Will perform like a helical
Quarter wive

The Hot Rod antennas can be escectee 10
make Ihe Slime im prov ement 10 lie held
communications thaI the IsoPole brand
anlennas have mad e to bas. lat ion
operattons, Why pay mere wne I beet
COSIS less?

"'7!:' f u-II",li..
I ,;;J ,\ ' lIu h ·ll r s--

--

ADVANCED ELECTRONIC
APPLICATIONS. INC.
P.O. Box C·2160.
Lynnwood . WA 98036
(206) 775-7373
Telex : 152571 AEA INTL

AEABr lngs you the
...;;;;B~reakthrough!

73 for Radio Amateurs
Back Issue Order Dept .
80 Pine Street
Peterborough, NH 03458

1977 to june 1980
... .... . ........ S3.00 ea.

July 198010 Present
... . . .. . .. . . . ... 53.50 ea.

Add $ 1.00 per magazine for ship­
ping. 10 or more back issues add
S7.5O per order for shipping.

Write for your copy today!
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E MY GUEST

d,.m.tlc • dl tt ..ence, bu ' the dillerence
...111 be re.l. neverlheless. The termln.tOf
u n gl.,. you th.at e_lfa edge you need to
"",ke contact• ...nen othel'S cen't.

The 'eomlnetOf WOflI. both .... )'$. t<fot
only 00 you enjoy enh.ne<!d rediO pr0pa­

gatlon.t toeal WOri$fl and sunset. bu t 10.

too. do•• th. OX $laUon_ His signal
. "ength ...HI Incre... It your Ioc.tlon
when It II SUMse ot sunMl at his OTH.
Thl you CItI tah ad>antage 01 the
tennl tOf f8Q1rdlel. of local time.

T1'le trick I. to know It'Ie sunrise .nd sun­
_ tlll'lll .t .anoul places .round the
W'Of1d. YOUI 1oc.1 ~PI< ...i11 tIOI li$1
teoml....tOf tlmel ot Mosccr.w, tor exemple.
TIII'O leI.t!wely lne.pens.iwl ....ys to dete/·
mlne...nen the lun ...i11 rise Of se' I t Iny
pi_In the..-or1d.re tM OXEdge and the
KI·Edge. (The lirat Is a regis,ered trade­
malk of Xantec. Inc ., the lett er II copy·
nghted by K1KLj

80th of these OX a ids gra phically de pict
th••unllt and dark pcrncns of Ihe e.rth,
at varlou. t imes of 'he day, a t v.rl ousday.

HEADS IN THE SAND
T1'le other~, as t w.s lis tening 10

...pe.te., two places 0 1 inlorm. lion
cropped up , T1'le first was • no!ie. 01 •
possible _al 01 the altoock011 220 MHz
.nd tfllt eaeorM:l WII aboul the 2O--kHz two­
.....t. 'IltPIIt.. apeelng whl(;h.-n. to be
ereeping acrolllhe counl<y, 00 you know
which 01 lhe 'wo lIliei'ed tM most cam­
ment? The Iwo·mllle, band pl.n. of
~~.

The ODI'lton 0I'l thl. 'Ilpea ter reueetee
a "head·in·the·.and" a ltitude which Isn'l
uncommon, bul wh ich Is hare to unoer­
stand In Ihla day 0' Increasing allacka on
our .pectrum.

like II O' not. ...e've boon big 10"'1 re­
cently The Federal Communlc atlona
Commission has taken 80 MHZ 01 Ira­
quency at 2310 MHz. it has proposed ' ak·
Ing . way OUr 5 MH Z a t 220, and we ' re in
dafllll' 01 losing 1 MHz of the l 6O-meler
band. Yet, wh. t do most o . uS talk a boul1
T_ ter 'epeater spacing, tl's a tud.·
poallion 01 prtorIhes which makes uS w0n­

der Juat ho w ellecli.e we will be a l
delending ou In lhe lu.ure, II our
hobby I. to ha fulure

LeI'l Ieee II . the Old .ltIlude of " 1don't
operat. ther., 10 I don 'l eare" hU 10 be
put on lhe ....... shelf with the $plI1k g8j).
Anytime ther.·. an .Uack o n our fra·
q.-.ey "PIClrurft, we au suffer bec.use
lhel••r. many other flequency-hungty I.
diO aervlc:e$ oul there IIlerllly lusling ."11I
our apeclrum. And when these services
_ th.' _ don't pul UP much 01. strug­
gle lOf OUt apec'rum. they assume 11'.
open ....on (o r will be, on our bInd
apace. Don·t ' hink It can'l happen ba­
C.use I' already hIS. " nd as more and
more bandwldlh Is needed fo r lnfOfmallon
tranafe . , we will p.obably leel more pres­
/lur.,

Thl. lan't to say we can 't defend Our·
se lv••. because we can. We have p,oved It
In the reeen t past with the no--code pro­
pouL The OUlpourlng 0 1 commenta on
thla propoaal /lhowed that we d ld n·t want
II and lhe FCC .g.eed. So, you c.n·t ".y
_ c.n·t h.ave any Impacl. YIlI, looIcing Obo
/llClIveIy .1 .he no-oode proposal, __

th• • II too la an • ••mple of the myopia

0 1 the year. a y settlng the OX Edge lOf lhe
correct time/d. te. Of looking a t the current
KI·Edge. the OXer can see e.actly w......
the termlnatot I.lls -wl\at count,IeI lie
.Iong that line 0 1 enhanced radiO propa­
Qltlon.

Both OX . lds a re reasonably priced;
.... than S20 will CO'Yef the costl. T1'le OX
Edge Inctudes • map of the W'Of1d and a
__ of O¥etIays for each month. You lit
the cunenl UTC time with the eOf<I(:l
month. and presto!. there's the tennine tor
line. T1'le I(f-Edge Is specilic for eacn Ioea­
1101'1 and month and benelltl coot..,...
more than OXers. but a complete MI 0 1
,he entire year II stili cf>eap. " nd the KI­
E<lge featu,... G,eat ClICIe projection
cenlered.t Of near your a TH, much more
I.mllia. 10 hams th.n the Merca tor mi l' 01
the OX Edge. For more Informat ion on
these OX opera ting a ids, send a self-ad­
drelled, s tam ped envelo pe to: the OX
Edg•. PO 80. 834. M.d lson Square Stn.,
Ne... Yolk NY 10159, or KI·Ed ge. PO 80.
62, UnIonville CT 0ll065.

No mailer ...h lch OX aid you use. the ra-

Gu.~' fdil~1 t1y M. re Stem N rSLH

that It P'l"'alent in the Amateur RadiO
Serrice loday. Many operalon wIlo 0p­

posed no-code did 10 bec.use they had
the altitude Ihat Nil 1 tied to do It. 10

Ihould 'hey,R Others bel~ It was . fll­
ter.o help keep OUf bands clean. Yet. thit
was • IhOf1llghled .ttilude boIeaI.o$fI~
II'le la_ passed lrom the~. lhe army
of IffIIteurs cfOlllt back inlo .he WOOd­
wofk. proud II had delea led this llIue ,
Amaleura seemed ha ppy they had mel
and besled Ihl. "ultlmale challenge" 10
OUI "rlghl." and lhey went back 10 thel,
,ag-chews on 75 o r ~ CW, oblivloua 10
changes which were s pel led out In va. lou .
lootnote. to the WAReN agreemen t.

Those footnotes spelled out the cnar­
lenglla we a re now fac ing. But whe re Is the
a rmy 0 1 amale urs now1 They are sti li su­
tlng on 15 or~, ta lking a bout no thing In
partic ular or a RM ing OX .tallOl'ls or In·
nounclng to a ll tha t th l. I. "thei. fra­
quency" and eve<yone elee Clll gel o il II.

Does th is sound like I h.rsh Indic lmenl
of our Iralernlly? It Is, and it'a one we de­

...... When was the Iaa. time you cared
enough '0loIlow up on I preaslng I.....
...ilh the FCC? It you're like probably 99
potn;enl of the operators in thl. COUnl<y.
the an~_ is.~ 100· As long a. 110 one
00f" 'fOUl 0 •. you donl care. Bul let
tom/IOIlI come along witll • new propoaal
lor Changed sp.acing 011 tlll'O '"'"... and
I'lIIven I'IeIp lhem. You get UP In arm•.
"'-while, the otr- services CI'Iip . way
II OUI IreqUIf'ICY spectrum .nd you 00
IIOthlng .bout II.

G.an'ed, we h. ... an org.nilallon In
N_lnglOl'l that is represenllng u. In the
ha lll 01 powe. , bullhal one organlZltlon
e.n only do so m uch. espec l.lly In the
fK . 01 high-powered lobbyists represent·
Ing commelClal Int e rest.-the ve <y Inter·
es•• that wo uld like 10 see amaie ul radio
a. edlnct es the d lnosau•. Thay would
dea rly love to ge t thei r hands 0I'l a ll of our
spectrum so Ihey cou ld put It to good
uae-ea Ihey dellne good use_m.klng
money ou l of II. They WOUld like 10 lake
Ihla precious public reSOUlCe and mak. UI
pay to use II. ""e, a ll, ian'l lhat what any
resource la lor, they a...1

And lhoe Fcc, wllh thoe new Commls­
lione'fS appoInled in the Iasl l_ yea... II

l ull. Ire ,he same. You 1001< a t which
counlrie-s will lall under the termln.tor
when you ilIe on the .1,. Ellhel send. di·
,ectlonal CO or IIstan speclllc.rty lor It.·
tlons a bout 10 pass under the terml ....tor.
You can compare two consecutivll houl'S
011 lhe KI-Edge, Of mowe the appropriate
overt . y to the ne.t hour with the OX Edge.
10 see the direcllon of movement 01 thoe
sunrlee or woset tine.

Does II wort<1 ln . word. yea. You ha.. I
beu er chance 01 conl.ctlng • Itation
when the ' ennlnatOf passes that 1I.,Ion·1
Iocalion than al .ny other time. You can
tak e advant age 01 the g.ay·llne ellecl .
-., II the Olher station know. nolhlng
aboul thoe tenninatOf. JUlI be on an appro­
prtate band a' the right time. and Illten In
,he nghl d irec t ion .

How well does this work1 F,om per.
sona ' e . penence. I can testify ' hat fol'ow.
Ing the te rminator is well wort h the nxere
while. One 01 my most memorabl. e 'pe,l·
ences In OXlng was s taying up all night to
work Russ ians on 75 meters . as the dawn
lermlnator swe pt ac ross As ia.

backing tl'len1 UP r.'her Ih.n suooorting
the amateul community. Why else would
they even be th inking 0 1 tak ing away 220
or pan 0 1 1601 The commerci.l inter..11
h.a.. mote cloul than _ h.... Yet, _
keep 0Uf heads In the aand .nd lIlY noth­
ing will _ happen. But II wm and already

"u.
We are at a crucial poin' in our hillory

Recent hgu'es point to • Ilowlng in the
growt h 01 the IfTIIteur population. Other
flgu ' es point out that the amat",. popul.
tlon I. aging and young oper.tOf. aran'l
comlng In.o the hobby 10 hoelp Increase
ou, numbefll.

There a re some operators who would
applaud thIs because they eay OU' band~
a re already too c rowded and .... hav. to
keep the n umber 0 1 licensees down. a ut
those operalors are jus t e.hlbltlng the
same kind 0 1 myopia as the ones who ee­
lIeve "I t ca n't happen he re ." Ho ....ever.
wit h an ag ing amateur popu l.tlo n and a
s low replacemen t rate. It won't be too long
betcre there are le ...er and lewer hams
lalklng to one anctnee.

When this happen. , the comme.clal in·
terest . ...i11 pounce , They',e wa iting In the
...Ings, lua t hoping for ua to laUIII, And
lhey may hIve good reason on thel. aide.
If .nyone _ e to listan 10 what la OQing
on du ring amale....- asos or on our banda
tOday they'd be sorely 'empl., to lakl aur
"PICtrum away lrom us. Just listan on 75,
"6. or 20 Iny day . nd you'll hea, J.lI'IITIlng,
obscenity. QRMing. poor oper.ting tech­
nkl.-. and more. You'lI heal people pro­
cI.lmlng the il " rig hl a" to Ihla 01 IIIlt
lrequency and you" Ileal ugty pileups on
_.re Ox. While all ttll. I. going on._
POIn. to ou' va unled Mlf-policlng. Ye•.
Iinc:e thl~ is the si tuallon Iha l don ••111,

where Is that setf-polieing? If Ihlt Iype of
oper.tlon I. allowed to continue. il won'l
be long belore the comme<clal Inleresll
win out.

Wil know lhat h.ms Ire anything but
III lnla . Aa In any port ion of humanity, _
ha.. people with dllllllanl thoughll, .111­
glancea, alyle• . We a re onl y human .nd
do get angry a t times. but we mus t lhow
restra int and good o pe.a tlng p.acllce•.
We must also continull to pmvlda public
ae rvlce and experimentatio n. two 01 our
prlm.ry reasons for .xlstence .

We c. n·t Jus t hold onlo tile technolog y
of Ihe pasl_ Wldeband AM h.d II. place.
and there a re still those d+el'lartts .mong
u' who th ink Ihal singll-side-band oper.
tlon la Just a p.8!lSlng lancy. These die­
hilda preflll to "M " way, whll. ignoring

Thanks to the organiUlUone.l ellon. 01an
active German amateur. I apent an enJoy­
abl. nigl'l l running Russian atatlon. lrom
VP2ML. on 3642 kHt. Aa the .un rose over
eaeh consecutive countlY, the .Ignal
st'engths of the ..atlonl In that <:ount<y
would rise up out 01 the nolee, .nd I would
wort< them. Dozena and dozen. of .Iatlons
from .a.e Russian countrlel. all lined up
lor their ctlance .1 Mont....at on 7S. And
all I tied to do wll atay on"~ and
wall fOf the propagalion boOIt of .he til"
mi....toe. Hour .lter hour I work., across
the continent. filling page .It. page of
the logbook, and glvln'g many Au"lan Ita·
tiona Ihe ir hrst 75-metll eontect wilh
Mon tserrat It was a nighl well spent.

While you might not be .bIe '0 dupll.
cate this performanc.lth. FCC Irown. on
. tate.ide pt1on.e ope.ation on ~2 kHz.
and the US la no l qulle as ,.'e on the
band. as VP2M), anyone can enloy lhoe en·
hanced propagat io n 01 lhe gray line. Just
pay a ttention to the sunrise/sunset times
at the othe r end as well as you. end. And
good OXlng!

the realitl"" 01 technology. The lllme I'
lrue 01 "n"rrowband" FM, Sure. our devl.·
tion is ooctUilI'y 5 kHz and our channel
spacing It 15 kHz, butthel. are more eff~

ciani modes In the oiling. such IS ampI;'

tude-compandered .Ideb.nd IACSS),
whieh Ihould help eaee c:ongeation on OU'
Irequenc les , But Ire we "Ipe,imenhng
with It In laIge numbef1:1 The __ It no.
TIlera i. some e.PI/II;'I.,'allon, but with­
OU! _ idesPread ••amlnatlOn of Ihla and
oIl'ler modes, _ lose _ of c...- prin\lty

'8110I\I for being.
Again, our cunent thinking pllCII 0Uf

head. firmly in the ..nd al a time ...hen
they must not be. We mutt a.perlmenl.
There are e.clling new mode••v.llable:
sp<ead apectrum, packel ,adio, ACSB, and
more. We must be the leadareln using and
proving them al we ......e yaara .go hen
,adlo was in Its developmenlal ylla We
can't allOw lechnology to p.as UI by.

We must a lso encourage g.owth and
vigor In our ho bby and Increase the num­
ber 0 1 yo ung people on ou. banda, When
wa do we will grow and 'Ilmaln I lo ree 10
be rec koned with.

Bu t ultima tely we muet delend cur­
selvea, We must use our curr""t baM to
de'flflCl OUrse!YI$ against encroachments
0I'l OUr frequency lpect'Um. We can't Just
wony "bout our own III 01operalrng lik..
.nd diSlikes. W. must think beyond ou'
own hOriZons and respond 10 various FCC
actiona within. SI\Of1lima of their OCCUI·
<encl. We must follow .matllU' iUuea
closely and prcMde the krnd of SUPPOfl the
Iolka In N..... ing'on and in the publ ishing
hald need . TIley are QUI vangu.ard . but we
mus. be thoe soldieB In the I...,. W. must
commenl . We must contacl our legls l.
tOfS. We must ac. on eve<y .......lIeeting
us. II we don·t.hen we wlll . ll lose.

lI"a lime 10 take our heada from the
sand and IooIc at wh.l'a •••Ity happening.
Let's end the aRM and petty 'rtpeal...
Iquabbles. Let's atop wOlfylng .bout
pawer measurement. and holding onto ar·
chalc mode•. 11'. time we awoke to lhe
th.eat. to Our Ira te rnlly, If "'e were to do
thl., we wo uld be abill to lend o il attack•.
Just Imag ine Ihe clou t of 400,000 ama·
teurs In the hailS of power: 11'. an "wa­
some prospect. But If we don't do ' hi•. II
"'e don·t moblilze ou r re/lOUlc... , hen It Ie
Iikilly "'e will lose In thoe ""d. It'a happen·
Ing now and w. muat wake up '0 II.

M. rc Sl.rn NIBLH. a /ourn.1I1I by
Irada. sr.y.! active Irt amateur radiO IS."
ARRL Eme~y e-roinalot and IS ed~

101011/11 F,amlngHam Ci,cuit.

•
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VIC 20 & C64 USERS
A Powerlul MSO!

~o... \'OU can o*n ~OO f 0_ MSO' Vou. comlli'te. IfId a"~

mtl!rlao::e Olu$ OOf menu d"~n. mach..e lanoulOt' Rall<OBul.
ifI .. ~'d seoee SOnWll re...,1 !li ve \'OU and ~OO, MSO usefS
I pOWerl ", mlillllO . ",,!IIlhe 1ollO*" 0 lealuff s

• Read. ...nle & <leIete mtSSlO;Ies
• LISI a 0 ~ry 0111 mtSSlIlfS
• Scin o~ry 01 messag~
• Use< selKtIIlle baud flies
• """om~oc: dale .,.11 time k~pong
• AuTomllOC: \IfIIe out teallurf
• AulOnIl1lC 10 tit row' cal
• AutomIlIC "'llIClI>OII of memory used
• 3 modrs · 1.1 50. SVS(),I' & DIr«t RfTY
• Wor1Ls .,, 11'I Of .,lllOI« osa 0"1Wf
• Soeoloc.illto lot VIC 20 (8 k IlW\) 0< C64

Sob .,e PiC" n:lude$ - tnlI'IUll . llfOO'l'm os.em g.
~f ...., lfllettlce c;;able S58.!II5 pluI SU O P'*'9

(K¥ll1llnlcs lotllf1l1C8!l add $8.951
PtI. 11111 951-7550

Vid-Com
Communication
J1J1 . .. tIo~I Il". , .. " . .... c..sc:..ta, CIo 11214

Hams should be " seen"
as welt as heard! Thou­
sands of ATV operators
ac ross the country are
sending great looking color
TV pictures (With sound) to
each other. FSTV·DX can go
hundreds of miles. There
are now over 80 Ham Televi­
sion "Repeaters" relaying
these video signals over
rough terrain.

Ham Radio UHF-TV Is as
simple as hooking up a 2
meter rig and antenna. Our
" Everythi ng You Always
Wanted To Know About
ATV" 112·page manual will
teach you how to do It
($9.95 include $1.50 postage).

Under the guidance of the " United
States ATV Society," Amateur TV
(FSTV·SSTV.FAX) Is growing In act ivi­
ty. And, we've been promoting It now
lor over 18 veeret

Sample tesue . Just $2.50 ppd.
Special Silo: Month
Trial Subscription - $1 0.00.

(Publioh.d Mon, hl, )

AS ATV Magaljn~

P.O . Box H.
Lowden , Iowa

)22 H

A Di.ision aE
QCD Publ • •""..... Inc

--

MICRO CONTROL SPECIALTIES
D ivision of Kendecom Inc .

23 Elm Park, Groveland. MA 01834 (617) 372-3442

No other repea ters or controllers m atch
Mark 4 i n capabi lity and featu res. That's
why Mark 4 is the performance leade r at
amateur and commercial repeater sites
arou nd the world . O nly Mark 4 g ives you
Message MasterrM real speech - voice
readout of received signal strength ,
d eviation , and frequency error - 4­
chan nel receiver vot ing • clock time
announcements and fun ction control . 7­
helica l filter rece ive r - extensive p hone
patch fu nc ti ons. U nl ike o the rs, Mark 4
even inc ludes power su pp ly and a
handsome cab inet.

Call o r write for sp ecif ications on the
repeater, cont ro ller, and rece iver w inners.

See you at Dayton
Booths 225-226-227

•
The only repeaters and controllers

with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and ta il messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

•



AUSTRALIA

CHILE

WWSA-WORLDWIOE (eW)
SOUTH AMERICA CONTEST

Sponsored by Grupo Edllorlal Anlenna,
I rom 1500 lITe June 6 un1l11500 lITC June
9, 1985. CW only, from 10 to 60 melers.
Work stations once per banod. No cress­
band OSOs. Exchange: signal report and
sarial number, Classes: slng!e opera·
tor-single band or muUlband: multi .
operetOfs_slngle transmiller and mUlti·
band.

Count two points per aso wilh a South
American station asos between South
American stations count only for mulll·
plier.

DXCC countrlas worked on each band
count as multipliers for the South Amllf(­
can atallons.

South American preflxea worked on
aach band count as multipliers for Ihe reSf
of the world etsuoos.

Multi ply OSO points on all bends by
number 01 mulf lpllers on all bands

Entrlea moet be postmarked by July 31,
1985, Mal l to WNSA Manager, PO Box
18003,20772 Rio de Janeiro, RJ. Brazil,

ANTARCTICA

Tha Communications Department
(DENTEL), considering the Importance 01
the Third Ant arcIlca Mission sponsored
by tlla Brazilian Navy, iSSUed a special
praflX tor the flral Brazilian amateur-radio
station In Anl arcllCll- : ZXGECF. The equip­
ment will be Installed In tile Oceanograph­
Ic Stellon, which is called Estacao Ocean·
ograflca Comanod ll-nte Fe..az, and the li­
cense Is valid up to April 30, 1985.

Patricio F9rnand9Z H. CE3GN
Ceramlca Espejo SA
C.1I9 Malpu 269
Cas/lla 74781

CU M SAN FELIX DXPEDITION

On tha 21at of AuguSf , Rogello Gome:
CE3GF, president of Radio Club de Chile,
ga... me a phone call anod tOld me: Patri­
cio, thla Is it ! The Navy has finally autho­
rized the DXpedition. You have exactly len
days to organize everything and that In·
cludes the training of the operators who,
although licensed hams f rom the Navy,
lIa... had very lillie experienCe In DXlng
and only spolly knowledge of the Englisll
language,

Unoder Ihose cecumstancee, the task
was formldablel We had too many nega·
uve factOt's: tn addition to having ~ery Ill·
lie lime to Iraln llIe operators and gather
up all the necesaary gear, we lIad to Iry 10
convince a number of ctrectcrs and mem­
bera f rom o...r rll-dlo club wllo did not wish
to support or collaborate with a DXpedl·
t ion 01 Ihls nature. Aad lo Club de Ch ile
had bean In close conIact wilh tile Ch il_
ean Navy authorllies (who are In charga of
the Island) tOf over 7 years, trying to get
approval lor tha San Fallx visit , and now
thai we had it, too many people thought

SPECIAL PREFIX

To celebrate the 50th annl...raary of the
Unlveralty of Seo Paulo, a l ew PY2 sta·
lions were acuve during the second wee!(·
end of October. 1964, using the call
l:t2AA. A special commemorative OSL
will be senl conf irming the 050. The OSL
Infonnation Is PO Bo. 22, 01000 Sao Peulo,
SP, Brazil.

he was the oldest acllve amateur In the
world,

BRAZIL
Gerson Rlu ln PYIA PS
PO BOK 12178 Copacabana
20000 Rio de Janeiro, RJ
Brazil

SILENT KEY

A faw months ago I wrot a that Novem­
ber 6, 1964, wOlild be a spec ial day for ere­
zlltan amateura. That day was supposed
to be celebrated aa Ihe centennial of SI>­
bastlao Mattoa PV1 SM, a very aCl lve ama­
teur In splta ot his nlnel y-nine years. But
God called Mattos less than one monlh
befo re hi s birthday. He passed away three
days arter a haall allack, and his death
represented a loss 10 all of us. Certainly

NEW PRESIDENT OF LABR E

FOf aboul Iwo yeers, Valmir Jacinlo
Peraira PT2FA was Ihe presldenl of the
Bfazllian Am ateur Radio League (LAB RE).
Du ring t he t ime he commanded the
Leagua, Valmlr gava hi s best eucne to es­
tablish reciprocal agreements wllh the
leagues of almost all foreign countries.
Most ot them accepted his offer, and a
tew agreements were signed. Due to lIis
e.cellent adml nlstrallon, PT2FA r&ceived
from the Brazil ian government the Merit 01
Ihe Communications Meda l.

On Septamber 25, a new president was
etectee. Francisco Jose de Ouelro:
PT2FR will l ake care ot our League anod we
hope that he Cll-n do a good job for us
Josa Georga da Rocha PT2GN Is Ihe vlcl>­
president, and the Slaff members ere
Pedro de S. Maciel PT2GAr, Pau lo C. P. F.
Pedroza PT2PPP, Jose Bonifacio F. dos
Santos PT2YI, Ricardo Sliva PT2RS, Pedro
F. Filho PT2FF, Jose R. Medeiros PT2UN,
Hugo A, da Silva PV2DSa, Iran M. Jr.
PT2ACZ, and Hardy Jost PT2NM.

My Opinion

Tha WIA, 10 me, la li ke a trade-union
movement, w;t ll It s members paying tor
services rendefed (e.g., beller wages, bet­
ter worl\lng cond it ions, legal fepresent a·
non. anod li aison wll h the gOYflrnmenl o f
t ile day).

This poae. a question. How many pe0­

ple, oulside a union movement, refuse
that exira S10.00-per-week rai se, or the ex_
tra benef lls that th.. union members get
for them via t hei r donaUons to an organi.
zat lon presenting one voice, for the bett er·
ment of a ll1 Conversely, how many non­
members of a nallonal radio organizallon
represen ti ng them eercee to use tile add­
ed a¢Vantagas gai ned by that organlza­
lion on bellalt of Its members? E.g., largar
Irequency allocations, no log books, the
l ight against tower height limitations, rep.
reaenlallon to t he o ae to el lmlnata epee­
trum anarchy on t lla bands, atc.•etc.v

We all believe In freedom ot choice In
our democrat ic system, but wa should
also believe In evary peraon pulling his l air
shar" of the load, I feel aure Ihat II Iheae
nonmembers lIad to fight me eetuee that
organizations like the WIA do on Iheir
bellalf , on an Indi vidual beals, Ihey would
be the flral to a1and up and shout "Why
Isn't something being done?" They are
very lucky lhet members ot organl:atlons
like the above are f1()1 so shortsigll ted.

Happy 751h birthday, WIA!

quenctea on I he recogni zed amal eur
banoda
• The abol it ion 01 Ille need to keep
logboolts

The IiSI Is enodless.

seas members, Ihls alone makes the SA35
annual subscrlpllon to be a member
of the WIA seem more than fa ir, cons ider­
Ing that the commerciall y-printed maga·
zlnes of this size available hefe ara aroon1
$A2 or mora aach, pal" month, plus pest­
aga costs. The WIA also publishes a year·
Iy Cel/book thst covers sll VK plus P29
call areas . This Is a comprehansl ve call­
booIt Ihat has 70 pagas 01 callslgns with
anolher 20 pages allocated to suppliers of
amateur equlpmenl In our area. The final
76 pages ara of gooxl-quall ty info rmll-tion.
covllflng most th ings concerning amateur
radio in Aualra lla, from rep&lll llfS 10 an
el&Ct romsgnel lc interference checklis t,
OX hints, AM SAT opal"sUng, etc .

Several ot the WIA state divisions con­
duct slow Morse-code practtce sessions
on l he air, wit h the VK2 and VK5 sessions
on 3.550 MHz (give or take QAM) at 0930
lITC onwards, seven nights pal" week , ee­
Ing the most popular In t he eastern alates.
Thera Is usually a different msnuctor
each night, anod wit h some sending stories
or Jokes as part of tha practice sasslon,
tills makes you ecncemrete so that you
don'l miss t he puncllline; it makes Inter­
esting listening. Others send me usual
mixed letter and figure groups at speeds
bel ween 3 and 16 wpm.

Tile WIA (VK3 Division) started a nlghfly
broadcaSf on 200 melers fOt' the amaleur­
radio fralernlly in 1921, This led 10 whal is
II01o\l a weel<ly event nallonwi de. Sund ay
morning la the lime of moSf WIA broad·
casta of loc al and ledllfai news on mosl
amateur bands. Each division has its own
limes anod frequencies of operallon. bul a
typical time alol woo ld be between 9:30
anod 11:00 local stahl lime, with frequen­
cies around 3,600 MHz, 7.050 to 7.150
MHz, and 14.175 MHz (VK6 and VK5),
21.175 anod 21,195 MHz being 01 interest
for OX cceratcee. There Sre also 2--meter
FM Ifansmlssions via repeaters In moSI
st stes plus, lately, a Irlal transmlssion on
6 metars In VK3.

Parhaps the best way to gauge the
worth of a nallonal body representing Its
members Is 10 ask what kind of relation­
ship it enjoys with Its members anod wllh
the authorllies. In this regard, tha WIA Is
held in high esteem by our DOC, so much
so tllat we are lert baalcally as a self-regu­
latlng body with an Amaleur Advisory
Comml Uee responalble l or m e behavior of
tell ow amateurs on the air. The Commit·
tee, consisting of a groop of ama teurs anod
a DOC rapreaentatlve, monitors all ama­
teur bands. It any ameteur transmrs etons
are founod lacking In qualily, me ccmmn­
tee sends out notices 10Ihe offending ala­
tion, asking If ellher 10explain or clean up
operating procedures Of quality , If no no­
tice Is taken of this frIendly request, it
then goea to our o ae, whiCh Ihen lakes
oUlclal acti on II II Is deemed appropriat e,

But tile greatast worth , l leel, ls the unit­
ed front presenl ed on all amaleurs' be­
half. Some 01 the Ialeal cases where the
WIA has been succeas ful in Ihis regard
ara-
• The granting 01 Ihlrd·party traflic with
consenti ng coun tries (e.g., America and
Canada, with more In the pipeline)
• The InffoduCllon (If a NovlC8i/rade
license
• The aboli t ion of the 30'/0 Import duty
on amateur gear, reintroduced for a short
t ime last year
• The granting 01 WARC bands as soon
as Ihey become available, plus extr. f r...

NTERNATIONAL73

J. E. Joyce VK3YJ
44 Wren StrH !
Alton. 3018
Victorl.
AII, /", II.

THE WIA

Our early Australian amateur-rantc &x.

PlIrlmenl efs, wllh great toreslght , know­
lnog that tile bes t way to expand knowl­
edge In any particul ar field of end~"Qr

is 1)y shari"ll with others 01 sImilar voce­
lion their thoughls end Ideu, SOOfl '&81·
Il ed tnat some national forum was need­
ed. With this In mind, they founded the
Wireless Institute ot Australia, the doyen
01NaUonal Radio soeienee.

Founded In 1910_the WlA Is eas ily the
Oldest nallonal radio club In existence.
with the RSG8 (1 913) and ARRL (191.) to l­
lowing closely behind. Not a bad etfort for
an isolated country that had been colo­
nized by Europeans (mainly convicts anod
their guards, eeet out Irc m Engl and) only
130 yea" prevlously.

Our 7$l h Year Calebrat lona

This year the Wlreleas Inatllute of Aus­
tr ali a Is celebrating Ita 75th year 01service
to amateur radio, not only locally but
worldw ide, as the volce of Austra lian ama­
teurs. As at ated In earlier columna, there
wil l be a great range 01 activities on all
bands and modes of t ransmlaslon this
year to mark thla special event.

Tha WIA Is a comblnatlon 01 eight selt­
governing bodies which ara companies
regis tered under separate State Corpo­
rate Affairs Acts, and, as auch, are respon­
sible lor Ihe running of amateur rad io
wnnm thelr own div ision. Each division
then has a cou ncill or on our l ederal body,
which Is responsible lor the decisions
made on an Australla·wlde or Intllfnallon­
al basis. The WIA has all the usual teem­
ti es and services 10 members thai most
other good naUonal rad io societies have,
e,g., OSL bureaus, club rooms, etc., plus a
monthly magazine senl Iree toall members,

The magazIne Is called ....maleur R.dlo
anod la similar In format anod quality to 13
excep l that II has an average of onl y 60
pages, but as thi s magazine la sent free of
charge to all membefs monl h ly, even OVer·

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re­
ports from our foreign correspon­
dents , we present the la test
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribute
to your country 's column, write
to your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10.
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Left to ,Ig/lt, standing, CE3GN, CE3ESS, CE9DVN; sitting, CE2GXY and CE3BBW.
Antennas and tent usOO for the Fjeld DlIY by 5B4/11C, tllf! /IIlcosla Radio Club.

that the lack of e~per!er.ce 01 the opere­
tors might turn everything Into a complete
failure.

Nevertheless, having met the ope<a·
tors. FernandOCE2GXVand Max CE9DVN
(both 01them professional Navy radiomen
and CW operators), I knew that we could
do It. because above all they had bill
hearts, were most cooperenve. and want·
ed to learn fast In addition, they would be
g~ng to the island for a period 01 about 2
months, so I thought that If at first we
used list operation procedures until they
gathered up some experience, everything
would end up line.

In order to make a long story short, I will
tell you only that during the week prior to
the departure, the Radio Club de Chile
headquarters resembled a beehive! I will
never torllet the great collaboration from
friends such as German CE3CBG, Enrique
CE3BBW. Mickey CE3ESS, Eduardo
CE3BOC, Jorg e CE3CTI, M arce lo
CE3BXP, cerec CE3ACA, and others, who
spent countless houra at the club helpi~,

organizing, training Fernando and Ma~ ,

and packing all the gear.
The equipment was lurnlshed by both

Redlo Club de Chil e and many of Its mem­
bars privately, In that respect, I would
like to publicly thank Pablo CE3AJN,
CE3ESS, CE3BBW, CE3CBG, Michel
CE3DPD, and CE3BXP lor having so lien·
erously lent their valuable transceivers,
antennas, and accessories which were so
vital to the DXpedltlon,

All er arriving at the Island on the 31 st 01
August, both Max end Fernando worl<ed
pr~c!lcally all day and night unlll they had
sll 01 the equipment ope<atlng. By the
way, the main gear consisted of one
T5-800, two 830-5, one AT·230, a Honda
E500 generator, a TET 4..element tribarK!·

er, and Inverted veee lor 160180140 meters.
Everylhinll performed flawlessly during
the 2·month period which the OXpedition
lasted.

On Saturday, september 1st, the first
contacts were made with Santiago, and
last-minute instructions were given for
the olliclal opening which would be the
next day. And on that Sunday, after the
fi rst contacts were made, all hell broke
loose as thousands of eager OXers tr ied
to make a contact directly, without the
help of the controllers. It took tM con­
trol lers abOut one week to amooth things
out and make most people understand
that It would have to be lis t operation or
noth ing, at lIrst, In order to make things
easier for Fernando and Max. After al l,
San renx had been included In the lists
of the top 10 most-wanted countries for
many years, so the demand was unbe­
li evable.

After the IIrst two weeks both operators
had acquired much experience, and from
then onward the DXpedltlon worked out
very smoot hly.

Those of you who heard the operation
realize the magnlflc""t job done by the
net cont rollers. Many of them spent as
much as 6 to 6 hOurs dally during tbe
whole operation. My sincere thenks to
CE3ESS, CE3 BBW, Carlos CE3EEO,
CE3DPD, CE3BOC, Ralf CE6EZ, Carlos
CE3NR, and Marlo CE6CDR for a Job well
000e.

Foreign net controllers played a vllal
role too, especially when propagation pre­
vented local ccnt-cuers from contacting
the Island due to skip conditions. In spite
of the langual18 barrier, It was Ir.credlb le
to hear how people li ke Toshl JA1ElV han.
died maUers smartly and fast. Others li ke
Eva PV2PE, Phineas W6BF, FIon KB7SO,

Jack WB<lGCP, Gall KF41L, Jim KB7QC,
John KCIJV1. lor"" K6EDV, Te~ W6AHV,
James NB7R, and Nell HK'HEU, to name
a few, contributed imman.'lely to the Suc­
cess of this ope<at ion, proving once more
that International goodwill and under·
atandlng can do wonders.

On OCtober 4th I had to leave Santiago
lor a business t rip outs ide the country, SO

Enrique CE3BBW wa, named general ccer­
troller In charge of the ope<atlon. Before
mld..Qctober. Enrique wisely judged that
the operators on the island had acquired
enough e~perler.ce and snourc be leU
alone, wit hout assl,tar.ce f rOn'! the main­
land. In that way, tha DXpedition ended up
with Fernando and Max working on tMlr
own and In such a way that nobody was
able to cri ticize.

There Is nc official way, 10 my knowl·
edge, to measura the succeas or failure of
a DXpeditlon, but If number of contacts
and bands and modes count tor th is everu­
anon, there Is no doubt that this operation
made a grllat number of o xere around the
world very happy.

Httre are aome fac ts:
• COnIacts: Over 32,000
• Bands: 160, SO, 40, 20, 15, 10, and 6
meters
• Modes: SSB, CW, and RTTY

Durinll the fi fSt weeks cl ope<atlon, crit·
Icism and mi,understandlngs were corn­
mon on the bands. We evan know of a few
US OX hulletins which puhllshed disgust·
ed opinion, on the way the DXpedlt lon
was being handled. I trust that Ihose who
criticized at f irst wil l nOW understand. If
not, wa can't let It bother us because we
know lhat over 32.000 hams all over the
world now have a new one: San Fallx
Island!

CYPRUS
A,IS Kaponides 5B4JE
POBox f723
Llmauol
Cyprus

During the 1964 IARU Region 1 HF SSB
Field Day COntest, two stallons lrom Cy·
pru, took part, the Nicosia Radio Club
5B4NC and the Larnaca Club 5B4LC.
From Nloosia was sent to me the tcucw­
Ing report

The location 01 the Field Day Contest
was lhe same as last year's, a pillca called
Kambla, about 10 mlies out of Nicosia on
tha top of a hilI. This yaar it was decided
to usa a tcur-ererrent Icurbender by lET
which was mounted on a 2t).foot tower,
Also, dipoles for 40m, aom, and 160mwere
used. The Installation at the antennas
was done early In the morning by a group
01 young amateurs and the rest of the
lIroup arrived later in the afternoon with
the rest 01the gear, which Included a gen·
erator, a transceiver, a portahle ralrlgera·
tor. the drin k" and all tM necassary food­
stufts for the tfadltional barbecue.

The waather was fine during both day"
and On Sunday some of the XYllI vialted
the place and had lunch with the lIroup.

The main thing abo'" this year's con­
test Is that the number at people taking
pan has Increased. This year ' he follow·
lng members of the Nicosia club took part
and helped In many ways: Marlos 5B4NM
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Members 01 the Nicosia Radio CllJb. From L fO R, Nlcos 5B41T, Markos 5B4EP, Marlos
5B4NM, Phldln 5B40K, end Andren 5B40M.

tlng out signals In th,ae dillere<lt parta Of
oor 144·MHz allocallon and In ooe flJrther,
non·amateur, band, The strength of the II·
legal radlatlon was sutflclent to block
channel S20 two blocks sway. Since S20
is the FM simplex call ing channel, It was
not too long before a complaint was flied!

An IJldlcatlon 01 the poplJlarlty of ama­
teur radio In the UK Is given by plans for
the 1985 Rad io Amateur Examlnstlons.
The RAE, as the examination Is known, Is
a prerequisite lor a license Of any type {ex.
cept rectprccan RAE centers are estab­
llehed only twice a year, In May and De­
cember. This year thefe are over400 exam­
Inatlon centel'1l.

I woodef If you have yet heard thfl spe­
clal ......"t callslgn GSoIOISIMM? It you
have, you can count yourself 'fflf'/ lucky,
ThfI station Is aboard the Royal Research
Ship Discovery en route from Glbralla, to
Montevideo (B'azll) via Pelft Stanley (Falk­
land Islands) aJld Ponte Arenas In Chile.
Additionally, RRS Discovery hopes to call
at South Georgia and establish a l..nO­
basad amateur station. Operatloo on SSB
and CW Is promised with a possibility of
AnY as well. Spot frequencies are glyen
as 14.023 and 14.123 MHz.

I alill get a great deal of mail from 73
' eadel'1l. I enjoy reading II-some even re­
l er. to amateur radloll do, of course, reply
to every leUer received, but correspon­
dents should be patient. Although my
home address Is stili as listed aboYe, I
now work In London and am not heme toe
olten. When I do get back I like to spend
some tlma with the family as well as play
some IlOlf. ' am also flJldlng myself In the
USA frequenlly, and jlJst as aoon as I get
myself organized, I will reapply for my US
license and bring a rig wllh me. New York
,asldents particularly should listen for
G4EJAM'l.

The loweS! spot on the lace 01 the Earth
Is the Dead Sea., 39~ meters ('I. mile)
below sea level. From the north, the Jor­
dan Riye, drains into It, and from all other
sides it receives the winter runoff f,om the
wadis (dry river beds) of the surrounding
desert. 1I's 78 kliomelefS l48 miles) long
and 18 kllometel'1l (11 miles) at Ila wldeat
spot. Due to thfl great evaporation and
conllnuallnllow Of water, Its salt content
la 25 percent of Its water byyolume, which
Is exploited by Israel and Jordan, on the
weste-rn and eaetem shores respectlyely,
lor the chemical wealth which It contains.

Not far hom the aall mine at S'dom
(thought to be the site Of the Biblical
Sodom 0111I repute) stands a pillar of salt
with a resemblance to the human form
which tccrteta a'e told Is the remains of
the wife Of Lot who, according to the BI·
ble, when fleeing the city o! Sodom which
the Lord was destroyIng lor Its great wick·
edflllU, turned back for a last look snd
was transformed Into a pillar of sail.

Indeed, during the summer moolhs, the
dally tempefatures here are In 1M mld-40s
Celslua (Oller 100 degrees Farenhelt), snd
the area Is quite Inhospllable. nee to the
high salt content 01 the Dead Sea water,
no living organisms can survive In it
and thus II Is QlJlte dea.dl NO,",lheless,
with the area's therapeutic hot sulphur
springs, the a.sls of Eln Gedl aJld the
hlatorlc fort res8 of Masada (aae my col-

ISRAEl
Ron Geng 4Z4MK
Kibbutz Urlm
Nege~ Mobile POSf Office 85530
Isreal

THE UK SCENE

You may have nollced that after nearly
two Y&llrs Of monthly ccntrtbuucns to 731
have been relegated to a blmoothly c0n­

tribut ion. This Is not, I hasten to point out,
an adverse reeeuce by 73 editorial staff
but reflects the tremendous Interest that
" 73 International" has generated. So
many correspondenta are now sending
regular reports that there Is lnsulflclent
room lor yours truly _ ry month. I may,
therefora, report some Items In a briefer.
than·pre..-loua mannef In order lully to
cover the UK scene.

Fifty MHz comes closer to full ayailabll·
ty for UK amateurs with the recent addl·
tlon of 60 special ueeneee for this band.
This brings to 100 the total number 01
5O--MHz operators currently operating in
the UK. You will recall that with the Imml·
nent demise of television broadcasting In
the ~9-M Hz band, the Department of Trade
and Industry (the UK regulatory body) waS
persuaded to allow 50--1.4111 amateur oper­
euen olJtslde broadcasting hours. Already
there are many reports of good 5O--MHZ OX
from the UK and 5llI28 crossband contacls
within the UK.

• have relerred previously to the change
In the UK telephone scene following the
liberalization of British Telecom. An Inter.
estlng nrlant of this theme comes recent­
ly from a plt1C8 of newly-liberalized hard·
ware (you will remember that we now have
a hugfl ran.g.a of legal tfllSllhones to be
bought In High Straet shops). A British·
Telecom·supplled Ambassador·type tela­
phone (widely ayallable for aboul $60.00)
was loond to be radiating within the
2-meter amateur band. It was actlJally put-

GREAT BRITAIN
Jelf Maynerd G4EJA
10 Churchflelds
Wldnes WAS 9RP
Cheshire
England

one's own conviction, abstention from
complimentary signal reports, acquisition
of some knowledg(l Of foreign langlJages,
spending a bit of our ¥sluabla lime to glye
a haJld to fellow amateurs. and many oth·
er such changes will help us much better
to overcome the effect s of saturation and
to maintain and to strengthen amateur
radiO In the loog run.

limitations demand this format some­
times. BlJt It saems to be much easier to
run through the Same procedure even
under the most comfortable operating
conditioos than It Is to exhibit some 1'I'lfl(l.

tal flexibility, because It requires mini·
mlJm effort and sllil glyes the conyictlon
that one is part 01 the game called ama·
teur radio. Saturatloo again!

On the other hand, real gratllude Is ex·
pressed most of the time If the ccrrespcn­
dent at the othef end of the line tries to
convert fhe monotonous exchange of
statements Into a smooth flow of conver­
satlon, shufliing arguments and Ideas
back and forth,

Saturation has already become an Is­
sue In advertisements like the " Publlc No­
tice" of Bencher, Inc., pUblished quite re­
cently. In this particula, adyertlsement
they are emphasizing the thrills and salls·
factions ooe can expect from persooal
achievements like the mental en-ldecod­
Ing of telegraphy signa ls. I think, besides
the comme-rclal purpose 01 this advertise­
ment, they h8¥e raised a crucial point of
amsteur radio: The morfltechnlcal means
for reliable and comfortable commlJnlca·
tloo become available to everyone. the
more dlfllcult are personal ectseeemente
utilizing the more or less uniform commlJ'
nlcatlon flqulpment Of the future.

But opposition against better-than­
uerage personal achievements and high­
III qualilication Of one's neighbor Is al­
ready wllh us. High-speed telegraphy at
more than 40 wpm or so with mental en­
ldeeodlng Is one of Ite targets. Deliberate
interference to high·ap&ed telegraphy
OSOs and continuous rflquests for ORS
without self-Identification are IJnamblglJ'
oua SlgM. Interruptions 01 foreign conver·
satlons {"Speak Engli sh or we a RM your
frequency'1 can be heard from time to
time on the frequencies of national OX
nats and are anothel sign.

Much has been said about the future of
amateuf radio. A relatlyely smsll group of
technology-orlented hams wilt a<Nance
the means of communication further and
further. But the majority of radio amateurs
should develop other powerful resources
for a more Interesting and more human
utilization 01 the technical means. Awards
and contests fulf ill thfll, purposfl In creat­
Ing pseuclo-actlyi lies 00 the eeeee to de­
fend the existing frflqlJency allocations
and to prove that there Is a l\fIed l or band
extanslons. How_ r, they are not ccnstc­
ered useful In the context Of a more fruit·
ful utilization Of technical means.

More natural conYersatlons, more Inter·
est In the fellow amateur's success or
mlslortune, demonstrations Of courage 01

FEDERAL REPUBLIC
OF GERMANY

Rail Beyer DJ3NW
Oplerkamp 14
3300 Braun$chWfllg
Federal RePlibllc 01 Garm/lny

SATURATION

Thinking ot all the fancy and expenalye
communication equipment lound In many
amateur·radlo shacks In this country, I
consider German hama ,ather wealthy.
Only a minority 01 ttlem, howeve-r , ara
technology-orlented and atlll espertment­
Ing. The reM are mora ccoeurnptlon-on­
8Ilted, and with the present state of the
art, the technological means for reliable
and easy communication are within reach
of the aver8Q4l German radio amateur
today.

It la not surprising, thelefore, that the
enthusiasm for establishing contact ev8ll
with a faraway statloo dwindles. Can you
Imagine, lor example, the excitement of a
l adlo amateur In Botswana using a
2l}Wall CW transmlll ll1 and a dipole who
gets a response I,om Germany1 How
W(luld you 'ate, In contrast, tile faellngs of
one 01 uS who contacted Maximo CEIAA
the fifth time on tile sal'l'lfl band In the
aame mode and gaye him that boring 59
report although lie waa 3 bY"1 Saturation
makas the dltterlll'lce!

Saturation has many facets and as­
pecte. Who la not led up with the lousy
modulallon of the malorlty of stations In
lhat particular part otthe world which Is
the origin of nume-rous threats to amateuf
radl011t la avldent that tile treucre 1$ not
p,lmarlly a technlcat mailer but a cooee­
quence of operator mentality ("I'm worl<·
ing lrom , club sfaflon ,nd I'm not In
char~ 01 maintaining the equlpment'1.
so we simply Ignore these stallons aJld try
to lIye with their contribution to tile pcuu­
tlon of the bands rathe, than glYlng them
any advice on poaslble Improvemenll.

A Iן100 at the conlent-the wording- of
many OSOS ,eveals a comparable attl·
tude. Hello, signal report, OTI1, name, rig,
13, and~ la l he recurrent format of
the majority 01 them-a perleet cue 101'
automallon. Of course, IIngulMlc prob­
lema, prenure 01 time, and aome other

wllh hiS daug hter Marianna 5B"M8,
Spyros 5B"MF, Andren 5So1LP, John
5B..MC, Marlos 5B..OJ, Nleos 5B..IT,
George 5B"NJ, Vias 5B"OL, Phldlas
5B"OK, Andrees 5So10M, Arls 5So1Gl,
Costaa 5So1FA, and Markos 5So1EP.

The main objectives 01 amateur radio
are comradeship and the spl,lt of con­
teste (Which la not winning, but l rylng to
win by belng at eee'e best) and everybody
had a nice time.

Othlll actlyltlea In CypI\IS of the radio
amataur fraternity Included at tile begin­
ning of December the Annual Dinner
Dance Of CARS, which was In Nicosia this
year and was a great succeas.

On tile opeoratlon aide, 5So1a can be
heard mostly on 20m, although there Is
aome activity alao on the othel banda. On
75m I was copying very well, long path,
1500 UTC, AA6AA, on the 30th and 31st 01
December and 2nd of January 1985. Unfor·
tunately, due to my linear needing a new
bandswltch and due to the OAM, tile aso
was not completed,

On 2m thera Is some OX actlYlty yla
meteor scatter by 5BUP. There Is some
RTlY 00 20m and 15m, and vary soon,
there will be some SSTV actlYlty by
5So1CV, 5B4JE, and 5So10V.
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$205.00
2 ~9 .00

55 .00
29.95

279 .95

5299 .95

5279.95
109 ·95
49.95
19 . 9 5

5199.00
149 .00
49.95

ENCOMr.,,\
ST-\42 2M H.T .
5T-442 440 MHZ H.T .
5T-4Qc Base Chgr .
5T-8BC Base Chgr .
Hl-90U 90W 440MHZ Amp .

HAL
CRI-200 Computer Interface .. $239.95

ICOM---
451A 430MHZ Xc v r 5509 .95
45A ~~OMH Z lOW. .. .. ........ 269.96

KENWOOD
T~4000A Duo Bander/Tone . . . . . S~99.95

YAESU
FT209RH 2M H. T $269 · 95

DENT RON
W~2 Wattmeter $ 59.95

AEA
AM T- I .
Woodpecker Blanker .
Amtor-64 .
Apple Soft .
AZDEN
PC5 4300 4~OMHZ .

DRAKE
7000ERtty . CW , A5CIITerminal

HAL
Update Ki t f o r CT-2100 ..... $ 75 .00

KAN TRONICS
Mini-Terminal .
Radio Tap (-64 Or Vic-20 .
Amto r Vic 20 or C~64 .

CLOSE- OUT S

MF)
8iS-p.E.P . Wa t t Mt r $ 69 .95

TEN ~TEC

255 OMNI PS W/Sp kr ........ . 5159.95

VOCOMM

25 1\00 2M AMP $ 119 . 95

149 .50
149.50
299.50
249.50
479 · 50
189.95
169.95
49.95

$329.50
125 .00
125.00

89.95
25.00
6 9 . 50

199.95

S469 .00
599·95
389 ·00
389.50
269.50
289.50
449 .95
929.50
185.00
18S.00
49.95
25 .00
19.95

$225.00
109.95
99 .50
69 .96

249.95

DEMONSTRA TORS

AEA
CP-l Interface/Vic 20 $209.95

DA IWA----
CN-630 1 40- ~50 MHZ

kE NWOO D

TV502 2M xv t r .
TV506 6M xv t r .
5M220/BS-8 .
5M220 .
700SP, Vfo 2M All Mode ..
TR2500 2M, H. T. .
TR2400 2M, H.T. .
5T-l Base Chgr ..

TEN - TEC

525 Argosy .
263 v fo-Eor soir ..
283 Vfo-Oel ta .
252 MO P .S .
670 Keyer .
234 Speech Processor .
2591 2M H.T. .

YAESU---
FT301D, FP301. Digital Xcvr
FT901 OM .
YR901 , YK901 Reader, Key Brd
FT10l EE .
FT221 2M All Mode .
FT221 W/Preamp .
FT225RO 2M All Mode .
FT]26R 2M, 432 , Dup .
FT208R 2M H. T. .
FT708R 440MHZ H.T .
NC ~ 8 Base Chgr .
5pkr/Mic • 208 ..
PA-3 Mobile Chg/Adptr .

M ISC .

OAIWi, CNA 1001 Autotuner .
VH F.PA·140/10 2M Amp .
KlM PA 15-80Bl 2M Amp .
Vista XXXR P.5 .
Tef,lpo One IP .S .

$229 · 50
179.95
29.95

$179.00
139.50
199.00
139.95
109.95

5429.50

$975.00
639.50
579 .50
399.50
199·50
239 .50
159. 95
180.00
199·00
229 .50
245.00
99.95

155.00

5 69.50
145.00
49.95
CAll

$499. 50
379 ·50
429.50
429.50
399.95

Evansville, IN
4771 0

HY·GAIN
ICOM
KLM
KANTRONI CS
KENPRO
LARSEN
MFJ
MIRAGE
NY E VIKING
RADIO CALL BOOK
SHURE
TEN-TEC
UNADI LLA
VALOR
WELZ
YAESU

AEA
CP-l Interface $149.95

AZDEN
PCS-4000 2MTR . .... . . . • . . . . .
PCS-2000 2M/TT Mi c .
Remote Cab le 2000 or 3000 ..

DRAkE
T4xC, R4c, AC4 , M54 Wi ..... $639.50

3 Filte rs , NB
TR4Cw, AC4, MS4 5369.95

ENCOMM
ST-1442M H.T .
MT-1200 2M H.T .
5T· 440 440Mhz H.T .
ST-7T 440 Mhz H.T .
Hl-82V 80w 2M Amp .

HDR-300 Digital Rotato r ....

ICOM
751 Top of the line .
745 Gen. cov . xcvr .
740/ Keyer .
251A 2M All Mode .
402 432MH2 (Oscar) .
25H/Memory 2M 45W .
2AT 2M H.T .
3AT 220MHZ H. T. .
4AT/Sub-Tone .
45A 440MI1Z lOW .
45A/Sub-Tone .
PSIS P .5 .
P520 P.S ./5pkr ..

KANTRON ICS

The Interface .
UTU I n t e r f ac e ..
Varifilter .
Various Used Software .

KENWOOD
T5130SE, CW .
T51205 .
T5520S .
TS520 5E .
TS520 .

the
HAMSTATION

220 N. Fulton Ave .
AEA
ARRL
ALLIANCE
AMECO
AMERITRON
AVANTI
ASTRON
B& W
BENCHER
BUITERNUT
COILCO
CONNECT SYST
CUSHCRAFT
DAIWA
ENCOMM
HAL

HUSTLER

Large Stock At Discount Prices-For Orders & Quotes Gall 1-800-523-7731
For More Indepth Info rmation & Service Call (812) 4n0252 .lndiana Orde rs (812) 422-0231

• L-. ' JIZi s C O.D S Welcome- f reight , f,O,B. Evansville-Prices s Availability Subject to Change

I-- - - - - - - - - - - - - USED EQUIPMENT - - - - - - - - - - - - -
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uml'l, 73, April, 19l1-t). Ille Dead Sea area I.
q ult••n .ttr.ctlon to \'i.lIor• .

From tile .11Ih ttll'ough Ille IhlrlNnlh of
AprIl, In cooper.llon wllh lhe '.rHl A.ma­
1_~ Club, the HoIon Bat·Yern club
wHl be oper.tlng from thl. Iowesl .pot In
the world. A spec:laI ~lIslgn, .ll!>OS (not .
the "*,laI pretlx), has~ . lloca.ted and
• t"bIInd beam ,.s~ llown In trom •
donOf In <>erm.ny.

Operation on .11 blinds I.om 80 met....

through 10 Is planned on SSB. CW, RTTY,
and possibly SSTV. A commemora tive
OSL has been printed .nd will be senl to
.11 s lallons con tacllng 4X5OS. As wel l, •
. peclsl cMlllcat . will be . w. rded to ama·
t, ur. con"ctlng th, . t.Uon on elth,r
three dlll"",nt band•• modea, or daya.

No doubl . II wHI be real ch.llenge lor
many 10 contact . X5OS •• Ihe Ioca.tlon,.t
rha boltom ol the Great Rift Valley, ca"sed
by • ~lcal f.ult running lrom Syria to
Ea.tern Alnca, I' lanced In by mounllint
on 11M easl SIld _toCoupled wllll lhe
I:'OOf condition. ~'aclerl.lIc of thl.
palnt In tIM -.pot eyele. It will be qulta
an achl".,.d 100' I....w.y .I.tions to
make contset.

NEWS FROM AMSAT CSRAEl

The 1.,HlI c"'pl ... ol AM SAT .... been
ofllcla lty lormed and mMt. on Sunday
lI'IIef\lng. once every two w..,...••t the Tel
A\'iv UnIYltl"ally. In the ••ma building t hat
houses 4X6TU. the beacon th.t a ppear.
on the Internationa l Beacon Freq uency of
14 100 104Hz once every len mlnulea. The
.Ims of lhe c ha pl....ra 10 propaga laln tor·
matlon .bout tha u.. of .mateur sat"·
lit", 10 "tsbll'h • club alallon for tIM
UIS of Its ~. to 1fWO(!o; ttll'ough tile
blr<lI. and hopefUlly 10 I.k. parl In Ille
conatrvct iOn oIa port ion 01. lutur. Ht","
III..

A1ll'lougt'lallIM~III onIy-.
OO'.t at.tiona In "'ae1 ClSCARca-
pablllty, Int.....l I. running high and ttIlrty
llama .1Ianded tha lU I _log.

The current ...... lngI ,.... t.ken on an
aduutlonal. lr. with Y.lr .UQI glYlng I....
cl""ting l«:Iur.. In . luhion tllat the la y·
man can ..slly undertol.nd. In lhe lasl
mMflng. Ile outlined the hlatoryo' the " t­
ellitaa . tartlng I.om the II r. t Sputni k,
which he moni fored on 2t) 104Hz In 1956.
and ,ecalled lhe .rllcl, wIllc h Arlhur C.
CI.rl<.. publl.hed In Wlre leas World In
11l45. proposing then Ih,ea geostationary
aalelllt", making ....ar\dwloa communJca·
Ilona po$SlDl<II, glYlng toctenllflc proal t"'t
lila kIN was leulbla. Y.I. pointed out
lhal ClSCAR 1, lhe IIrst aal"hle 01 11M
amal........adlo oommunlty. wllh II. I.
mous be 0.. t,anamlltlng HI In Morae.
appeared only threa.oort years .It... tlla......

Yair lhen werlt InlO lhe physics and
matnamallcs. showing .......1 the pa,.m­
et.....r. of dllI...ent klndl. 01 orbi ls, whal
COf\8l1tulea a geoat.llon..ry orbil,,, highly
.. lIptlcal orbi l .uch as Ihal o f OSCA R 10,
tlla e~planallon 01 tMm. Ilk, Incllnatlon,
,ublatalllte cont.ct polnt, Kepi •• Law
01 Equ..1A' ......te . All Of us pr 1 were
Indeed held ..pellbound l

KOREA
J . /rI1C/lHI Wanvart KH2AClHL
c:.vABC~.
CPO Box 2M1....,
,-

A.lt has bean tome lime .Inee Ille la .1

column from Kor"., hera ar••ome 01 lhe
hal'lWadlo club acIl\'iliea in KerN .

AA RCK (Amerlcall Am lltlllN FWdlg Clu b

-~ ThIa group, made 01 01US F~

m1111a.ry .nd c lviflan personntl Il.. tlonad
In Korea.~. on lila ueond Salurday 01
HCII month and prO'rides • .-Il«!ulppeo:l
club .Iallon (HL.9TXl lor tlla~
01 US SCIidlers wflo .....~ 10 Nt up
thai. own . t..tlona <Ius to .pa.ea limll.
lione or ..no ..re here 100' ••1lOr1 parIod 01
time. Mernbel ship I. 0JI8I'I to . nyone. Club
preald&nl er.lg NlchoI lon HLiNC oper.
.tea • • net control lor lhe F.r E••I Net on
SUnds)'l (01(10 lfTC- l • .265 MHz).nd .. Irs
Ihe Was Wnk lap" (0130) 'or lhe bene'lt of
h.m••11 oYer lhe Fe' easl and Soulheasl
A.I... AARCK also o per. te . Ihe aSL Bu­
...u for HLi hams. Addr... lor club e nd
lor OSLs to HLi ham. only: America n Arn­
. 1_ R8dIo Club-Kor.., Oeperldanl 1,4.11
Secl:1on, APO &an Fr..nclaoo 98301 .

SIM tA (Seoul tns..... ,IOtt. ' Am. ' lI<IT
Radio A..ocJ'fion' Thl••apld1Y1l'"OWlng
group was organized for lila loIlowlng lwo
~, 10 ploo, ...... I'iendshlp bet_
Ker..n hams .Ad hams lrom other~
tries wflo reslcle In the SIoul .... tllrough
regular meatinga, nets' .nd toel.1 acl;";"
1'-, .nd to prornot . recl pr~1 Ilcantlng
..gl..,."nt. tIIIlw..,n lila ReputlUc 01
Kor....nd olher count rl...

\Mo ll, .uccea. in tlla aecond purpose
.eam. lo be lIOffiIIlIme In corning, Ille Ilr.1
purpose I. rapidly being reali zed. A nel
beg.n .1 0700 UTC on 21.288 (88 for the '88
Olympic . to till held In seoul) on Saturday.
January 12. 1985. CIleck4n•••e welcomed
' rom .nywhere. Net control I' Tom Nick i,
(W3GNM) operal lng hi. loc.1 .t.llon
HLiXX. II you .re Inl...",led In conlactlng
Ihls group, you may writ, 10 me .1 lila .....
dreaa .1 tile head ol th is column. II you
I.... In lila SIoul ••N .nd woutd like 10
call. lila number I. ~1l1 during 1fWO(!o;.
Ing Iloura. Thi. I••n lnl_tlonal group
and .nyone 01 any nallonallty ...ith a II­
CSNlS or IM..."'I in a.mat..., radio I...~

In 1964, KARL (Korea ll Am.,..., Rtldlo
LNg..., got a 0'IftW . 1". 01 OIllCflB and
1Ia••xpanded greatly. My na~ 1 COlumn
will ltalur. Ihl. progr,nl", and acllye
oroanlnllon.

Tlilihen. 73 from Korn . Ihe Land 01the
Mornln.g C.lm.

MONTSERRAT
Errol M~RM' ff lll VP2MO

POBox "3
Pfymouf"
MOttf..."1

Brill'" WH l lrldle,

UVE FROM MARS

Well. once aga in U'. br.nd ne w yea r,
, nd lor soma 01 u. It·. M1WIn mo re wey.
llIan lo r o ttlltl"$. In tlla world of amateur
radio.

In r.lro.pecl, 1984 was • very Int...eal­
Ing YNr Indeed. Wllh Mother N. l u.e ~
Ing 11M usual magic Ihal only.n. I. caps­
~ ol , IOfrI8 01 us were given tlla ehanee
to defy her by 1fWO(!o;Ing llIat ...... OX cou....
try 10 add 10 ow Totem PlH, whUa other's
.....~ .nother llXCIdS 100' not b&­
Ing able 10 "..,., let .Ione worll, thai ........._-

.... on tIM ~I.nd 01 Mont-..I, lila
Mo n" a " . 1 Am.leur R.d lo Society
(WARS) ..... . cont inuing II. usual acIM­
tl.., lila dally d l...t... preparad~ . xer·
cl_ vi. ou.1oca1 2-metM ,epeal... on lhe
trequency 1~.371.97, .lso the regul, r ex·

pceure tc lila public by way 01 demonltr•.
lion, .nd dl.pt.ya, .long wllh achecIuled
arnat_ ldlo tr. lnlng cl. .... for per.
sona Int led In becoming .mat.... ·
.adIo oper.lors, with .peel.1 emphaal.
ptac«l on lila youIt>a today, whO will bI
"" adult. ol lhe lutur• .

Thl. yeer .Iarted out Yet)' .-II I..... lila
operat...... 01 MonI......1 In splle of 1M de-
cllnad s l." 01 lila sunspot eye", I.....
many 1Ia... gotlen OUI Illosa rolled-up, I ·
got,. pIecsa 01 copper wl.e and h ...
been active on lila low band•• which ...
bean very responsl", a t nlghl•.•nd I h.y.
1fWO(!o;ed m.ny 0'IftW ones.

For two young . l udenls of lhe Monl...·
ret Am.leu. Radio Soclllly. 1985 ma rked
the birth of • M1Wexperience, lo r , Iter.
long ...Ie. 0 ' .tudle., Ihe . e two )'OUl'lQalt
ham. took Ihe lr exam., .uec''' 'ully
pa'aad, .nd _e l..ued lhelr llcenHa.
Tl'Iese youll>a .re Eddl. W...... VP2MIW
and F,.nldln Rogers VP2MFG. They .re
now looking forw.rd to obtaining lheir
equlpmenl and getting on tlla . ir as lOOn

as poulbla. By lhe I...... ol Monl-..t, no
OIlS I••11owecI 10 posse". ......t_....1dio
aquipmenl un,", Ila "" obt.lned • u_
censa first. Hare', wishing both Eddi••nd
F•• nklln • very hearty ......coma 10 tlla
world of .maleur •• ere.

UCEHSING

Unlike m.ny .dmlnl.tr.t1ye IIcen.lng
.ystem. wh&re th e requirement . afe .oJ..
Iy ba . ad upon th e knowledge of Mor..
code (CW) and alectronlc Iheory, the qual.
Illcatlon. lor becoming a n operalor are
not basad on Ille . bove-menlloned . 1.....
dard' only. In !.ct. Montserral, being. 39­
112-aqua,e-mile 8l"ll lsh Colony, has only
IWO cl_ of IIOIIf UIS , A .nd B. but be­
ca.... of tM facl lhal each .esidenl con­
....... hlm..U 10 be .n arnbauadOf ol hi.
COIIf'Ilry on .n inl.....lional level (_
might not reallz. thl.~ no ...ldent Monl·
serr.tI.n would ever! conaldef t.k lng lhe
tow., I"'" realr;c,ad, cl... 01 .........
One .tudles for tlla mor'demanding level,
.nd even II OIlS 'all. on lila tI••1 .ttempl,
OIlS u.ually bru.hes o n lhe du.t.nd trl..
. g. ln unlll met with .ucc....

Tile llcen.lng requi rement. on lila I...
I.nd of Mont . a n . t are as lollow. , P) To
be a ble to eopy a nd . e nd Mor. e code al a
. r-l 01 12 word. per mlnul a. (2) To pos.
ses. a c tNr knowledge 01 lila fundaman·
1. '.01 eleclronlc circuli tileor)' rel.ll... to
.maleur .adio. No big Ihlng, you mlghl
aay. bu l w. 11,1"'1'. not .11; lila 1clinch-
.. c:orr- na-ol , (:IlOna has 10 pos lhe
qualltlea ol an MUpstanding·' chalsel .

Thartin Ilea lila dill...ero::e from other
.yst-.. EY8fl thougtl OIlS can Hnd c:w
a ll00 wt:m.long wllh being an lIIec1ronlc

a.ngl_. t"- ... definil"y not anough
reuona 10 parmil one on .n Inl...nallonal
medIum .UCfl •• worldwloa communlc.
Ilona, lor. U ...Ied . bove, each .mateur·
rldlo oper.tor I••n a mbas sador o f hlal
her C(lUntry, ..nd amaleur .adlo a~l.t. 10
promole peaca and goodwill .mong men
and women, Ona'a operating, whelhe,
good or evil. I. dl.ecl ly .etlecled back on
hlalher country. a nd who w. nt . to d lnern­
Inat, IIIIrblIge only 10 tlaye It returnad In
one'. lace? H. ", you ....&r noticed the
man......l.m 01 r..ldenl VP2Moper.lor,? II
II not aurprlaIrlg. tor our country I•• VW)'

amall OIlS 01 which _ .r, .11 very proud,
so _ will _do anything 10 lamlsh lila
lina lmaga oIlhl. lillie _.ldl.1s.

Lal rna point out once again tt>at tM I.
land et Monl-..I .... ,eclprocal Ilcena­
Ing ago_.ta wllh many COIIf'IlrIea, and
toIlowIng I' a lilt et tlla requlremenls.
PIea..aa WfIlS • letler 01 appllcallon 10 tlla
Ilcenalng oIl~, 1,4•. Joseph Sk...rll i. 1,41....
latry of COmmunlcallons.nd Work•• Gen­
.... 1Turning Road, Plymoul h, Monl....r.l.
British Weat Indlea.

Enclose ('1. copy of the license 01 the
C(lUntry of na liONilily (or In tlla caM of be­
In.g • ,esldenl of or citizen 01 a not her
C(lUntry. doc_ta must be plovlded 10
.ub.lInU.te th.1 cl.lm), (bl. rac8f\1
photogr.ph of lila t.ppIicaM (thl. I.....
cently added lSQuir_l~ (Clan Inlerna­
lional monty oroer In the arnoo.ont ol .po
proxlmalaly $7.00 (US lundal mads pay­
.bIe to The Acr::ounllnl General, ld\eatl­
mated lime ol Intanded aiTiY.1 and pr0­

posed length 01 a t.y on lhe 1. 1. nd, .nd
(e) Int ended .ddt... while here.

Thl. Inlormalion should anlYft her••t
I,ast Iwo (2) month. prior to Ihe Intended
yi. lt 10 allow tlma lor the proces . lng and
tne unpred lclablfl m.lll ng eeeece.

CUSTOMS REQUfREMENTS AND DUTIES

Amal aur.....dlo equlpmenl I. rool duty
Irea on Ihl. 1.I.nd . xc.pr In lila , xclu.l...
caM of lhe Monl .....t Amateur Ractio
Sodety and II' . member., ..no ...... ec­
quired thl. by lhe eont lnued aarvioea being

rendered on • dally basi., ec viaitor. 10
lila 1. I. nd PlY. dlfpQail which I. returned
upon • • il .1 lila pori 01 entry. PlHsa nole
I...t OIlS should notify the Customs oe­
parlmenl .1 leasl OIlS day be10re depar·
lura and If II I. lowarlll • _end, make
thl. tllal••1 WOfk lng day.t 1...t _Frlday.

QSL INFORMATION

The Monl• • rra t Amat,ur Radio Society
mMl. on th e IIr. t Wad ne.day 0 ' each
mon th and we lcome• • ny vl. ltlng ha m to
any 01 II. meeting•. One ean a l...ay. keep
In 10000h vi. our local repeller. whic h i.
acces.lble Irom .11 PI". of Ihe 1. I. nd.
Upon ...Ival. plNM get In touch with our
Sec.et.rylTr...u,.... Ursul. Slldl... 1M" )
VP2MOY tilher on two meteB or via tlla

Land "'" which I. 1I . led In our toes l t...
phone dI,aclory. 10 I,.t .rrl.i1o.m "
can be mads lor !orw.rding ol lhoSe I........
lable OSL carda I,.t a lw.ys ....... to 101­
low an oper.tlon har • .

IRCa ..nd ReI.... P~I.

GI......, tlla lacl Iflat w. do not oper.ta.
OSL bu,eau IIera on lhe 1. la nd. aAd I,.,
aomeona will .Iw.ys aay he dldn'l hear
Ihe Ma naga, ' . n.me tilling glYln, lila
qu e . llon cornea up a bout r.lurn postage.
or more to my concern, IRC. {Inle rna tlon­
al Reply Coupon.~ Thl. I. the mO.1 mi.,
underatood arN of aSUng• • nd lor thl.
rflason I atal, Ihe lol lowlng. wllh .peelal
concern regardln.g the US rel. l l", 10 tlla
caribbean

One IRe coata USSO.e5, which I. equl.,.
alenl 10 $1.78 ECC (Ea. lern Caribbean
Currency), but ~haIeas. lACs .r••~

mosl wonh"" ...... ' Two lACs are valued
.t about 8llc ECC and .re qu;le InauII l­
cHInllO mall a IettM l.ingle unit) 10 tna. us.
lhe poslagabaing $1.15 ECC. E......, lhough
In r.w currency USS1.00 Is equlvalanl 10
12.11 ECC (whICl'lla lI.ed to lhe US doll.",
IRCa do no l _aarlly reflecl monat.ry
""ch.nge r.tea.

Of C(lUr!lfl 1e.n'l encourage you to send
money In ttle m.II., bu t on the o ther h,nd.
In Ihe We.lern world . who Isn'l doing U?
Plea.e a bsorb .ome 01 th e atra in of Ille
Caribbean ham. by ......dlng tr.em tlla
proper .mounl 0 ' polI.ge. J uSI tor tile
,ecord, It 1fWO(!o;, both .... )'1. lor I alw,)'I
Hnd . 11elI.t lwo IRCa 10 tlla US M. nso­
for OSL retu,,", wl'lan II requlr.. only OIlS.

I hops 10 be able 10 plovlda you,aaders
with further uodates and thougtll. on tile
autJ;ect 01 a.mat_ .adKl !Torn , Ca.rib­
bean ....... 10 piMH keap on looking ,t
Illeae pa.gea. 100' much more In lila Iul ura.
In tlla ....., Uma. .Iso bet_ lime. do
....... vwy heallhy IIl8S and gud OX 10
you .11. Keep lila lallh .nd Ille hobby g0­

Ing. belt... II."... .ra .I.... ys ahead. St.y
tu ned to th l. frequency .. we ar, Very
P1Naad To Wake OaeIIl.lIon. (V.P·2·M..(»,
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Microlog Corp, has
many different d igit al com­
munication svstems for
commercial . maritime, mil­
itarv as well as amateur
radio service. we were the first to advertise an
A~fTOR te rminal and we arc one of the few ham
radio manufact ure rs to supply "SITOR"' equipment
for the crit ical Marit ime Telex Svstem.

In testing various available AMTOR programs,
we have found in some of them a very low tolerance
for bit -rate t iming error. Some programs "bomb"
on as litt le as 2 parts in 10000 (0.02 %) timing dif­
Ference which is possible with computer crystal
variations . This indicates an inabilit y to adequately
perform "bit synchron tzation" in their decoding
algorithms, This is totally apart from the necessary
muster/slave timing lock in AJ\lTOR and operates to
"fi ne tu nc" the individual 10 millisecond hit timing.
In a non-svnchronous code such as Baudot or
ASCII , th is bit sync occurs naturally with each stop
bit . But with th e sync hronous ARQ code as used in
A\ITOH , which has no start /stop hit , a very sophis­
ticat ed decodi ng algorithm is required so that minor
t iming differences between two terminals can be
quickly compensated for. Without this, synch ron­
ous code operation is eventually lost as the two

•A dtgttal co mm unications technique of continually adjustinlZ.
an internal dock to match the received silZ.nil.l'~ b it rate .

clocks "lose" each other .
Om new high sa mple rate
" bi t sync" A~ITOR algo­
rithm can follow timing
errors far in excess of ex­

preted system clock variations . It is of course , com­
patible with all known S ITOR/A~ITOR protocols
and will allow operation with syste ms previously im ­
possible because of clock deviations . This tracking is
fully automatic and docs not require typing control
commands to manuallv alter svstem timing as
required in some progra'ms. · '

If you nwn an Air-I with A~fTOR, we will sup­
ply you with an updated set of "high rate bit sync
A~1TOH + " HOMS plus as a bonus, a disk which
contains the real-t ime disk communicator and ASCII
Tokenizer programs for sending programs over the
air . Just send in your present HOMS (two 2764's with
their lahels intact) and $35 . we'll rush you the new
ones.

If VOl! have an Airdisk, send it with S10 for the
update'. Send to Mlcrolog Corporation, 18713
Mooney Drive, Gaithershurg , .\fO 20879. Tel : 301
2.58-8400.

M'CROI.OG
INNOVATORS IN DIGITAL COMMUNICAnDN

/IAodels From
160-10 Meters

NOTUNERSI

NO RADIALS!

NO COMPROMISE!

A STEP FORWARD
IN HF

COMMUNICATIONS

~

SoTRoN ANTINNAS
!

. " Comparin, ant~""n . Frank mE'nt ionrd to rne thai
the hotron .....n 59 + 10 dB. wnrf"f'n th~ outside'
ant~nna .....n on ly 59+ 5 dB! ~~, th~ lsotron actually
put out a bene- signal then the f"f'lular anl~"na !
Probably skip ","I I~ . ect . bul .....ho carn~ Th~
pertoemaoce of the lsotron 40 is just plain phEonom~n­

al.' See review in October 13. 1984
Finally. a full Si l~ Antt>nna in a J -dimensional

package. Perfect for limitl"d space. RV's . Marin~ an d
mort> .
'the tsotrcns otter you excellent transmitting per­

lormance along ..... ith low noise recepnon and a senstuve
rE'Ceiving quality ,

lIO-METER . W,1 .95 plU$ 1-4.75 Skippinl
.4() -METER - S5295 pi",un Shtppinl
fJO..-oCombinl'1on • il1O.00 plus 8 so Shippin.
ASK f OR PRICESON OTHER~ELS

BILALCOMPANY • . -J
S .R. 2. Boll 62 , Dept . 91 . . , .

Eucha. Ok . 74342 PH: 91~253-4094 ~---

CLUB DISCOUNTS AVAILABLE
DEALER INQUIR IES INVITED

Wll te tor Iurther details

Kil IIl cludes PC boar d. tull
documflltatlOll and all pans
(u cepl cue and power supply,

Easy Iloolo.up and calibration
gecewes /rom speaker iIIIl lO

- FSK and nliClophone AFSK
outpu ts

TUning LED Indicates lucked on
Signal

Add 1200 lor shipping per order
Additional sklppmg t harge foo
tooelgn Ofden PA delrver lluadd 6'llo
nles t... Pluse allow 2 1/Ou h to<
personal t/lllks

l lNO COSl alttfnallVe Ic.II Rny

ZRTTY 64 BASIC soitwar t
avaIlable

Thot It iIl ..daled _ff"on 01lhe
..!del, dl urobuled p'Olllam by

KGlV Agooch'¥Iff"'OIl'_loo
ne-..- AT" uteu

MICRO Ttl
The most cost effective
terminal unit available for

gelling started on RTTY.

f ully menu dnven {you won't
need tne manual duttt rJnQup
your desk)

Selup Flits lor onel eystartup

Vtful ile OISI< and Pr inter 110
Recelvt to dISk or prtnter
Traonsmlt lrom disk
Pllnl from dIsk

Varoabl t Spirt Sereen aond Coiol
FormalS

arrv LI NK 64 ..•. . . $59.95
MICIO TU Kit _ $34.95
ZRTTY 64 basic disk . s 9 95

RTTY LINK 64
Full featured menu driven
macbme language on disk
lor the serious Rny user

Trpe Ahead and Message
butlers

SUPPOltS all common BAUDOT
and ASCII modes.

Send check or money order to:
Zeltwanger Electronics

P.O. Box 62
State College, PA 16804

ZElTWANGER ElECTRONICS PRESENTS
Sensibly Priced RTTY Products

For the Commodore 64

"When You Buy. Say 73 " 73 lor Radio Amateurs. A.prl l, 1965 91



See September 1984 issue of 73 10( n MEXIRTTY artic le

Stale Zip _

print NEW address here:

I f you have no label handy, print OLD address here:

Address _

Name

Name

City _

Address ~ _

[ Ex tend my subscription o ne additional vea r for nnly 51"1."17

[ Payment enclosed Bill me

I
I
I

C.. n.d••nd Muicn $ 22, 9711 y•. only US lund. d , ...n o n US b.nk. f o.~;~n Su tlu~ I
$39,9 7)1 y'. o n ly US lund, d . . ..n o n US b. ..k. F Of ~iR" .... i,m.i!. pl ~..~ i..qui,~ ,

I
I
I
I
I
I
I
I
I
I
I

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale. NY 11737

We occasionally make om mail ing list available to
other companies or organization<; w ith products or
services which we feel might hf ~ of interes t 10 yon . If
you prefer that your name he deleted from such a Hst ,
please fill out the eOllpon below or aff ix a co py of your
mailing label and mail it to :

MOV I N G ?
l et us know 8 weeks in advance so that you won't
miss a sing le issue of 73.
Attach old label where indicated and print new ad­
dress in space provided. Also include your mailing
la bel whenever you write concerning your sub­
scrip tio n. It helps us serve you promptly . Write to :

l~
fiJr Rudio Su bscript ion De partm ent

P,O, Box 931
,A nlutelirS Farm ingdal e N Y 11737

I
I
I
I
I
I e::;

I ""I ~
I§
I ""
I
I
I
I City State Zip I'- .J

TTENT I O N
I---SUBSCRIBERS------1

"'''L·TRO NIX P RICE
$12.;5

0<> , "'. $2(1.00

S WITCHING
POWER S UPPLY

..0"'-' . ~'.. ''',0" DC
00 1"'" .e,,- lAG"" ,., "' ..." ."" .... ., ,. .
" 'G Hl' "" ,"m
"""" ." ' 0; AT"".." '._NS'O."' .
OSU"O 'N'N' "''SUGG""Ou S' Of . ,. go;

.......... HEW
"""'-US $21...

IC CH IPS AVAil
FOR TI MEX

lilA VIDEO C!iIP .. , Sol.96
l-llOCI'U, $2,50
2016 RAM , . . Sol.96
Zll>lllMExf'R()M .. Sol,S!;

K EYBOARD (991~ ~8 KEYS
h 101HI-T",,1 ' .. .. $11.95)

~o~\ AT LAST" A VER Y AFFOROA 8 LE COMPUTe RW AT A VERY AFFO RDA BLE PRIC E

POw£AF,"- Fuuy """"....~........ W11M '" '" ... ..,..,._PORfA
""'_''" • ' .. INC!< IoOOOUU 81_ ' M1flY """'.....,«.._
OO al KEY 'IV'" _ '""''' .......
CH ' . 0'010" _ ED""ATlONAL_UN'OOE ", NYU·C"''' ' _'PORT
COO.. 'OIl ' '''''''' .'''''Tm'_GAAPIO """WI"" A.,O•.,'.....0DIS­
......._ """"". TE TO ",I:! DEC'... , Pu.CES ..,. ....... RAH(l, "'TN
...0 """' ''TO'", ' UNCt1Ol<S_AT 'N .... 0010. ... ' ""'CE

WE ""'''''''' TOU. YOU t NE MA.E "" TN ' (lOU"""'" flUf " w.os
.._ BY " ''''''''''-'ll WAtCN """'.'''T ntE'f U$£O TO SO" "'"
~.
... BOUG'" (lIJl ""AT TN' . ""''''''' 0 LEFT '" "'OX>< A.,O .."0
TO ""MO\I' TN' ,-""'I.$.T" ," U.. " .O.C><,.O.O£O. ,EsS ' ><of
". W...., ''''''''E....0 MI.",," BE"'"'"' T"iS IS " " OCON"""'O
ITEM ' ''' . ' is HO w"."""'"
crt 'H' " w",,, THE. ...... " ..'11'0 ..........

CHIP BONANZA!

OOALJACKS: INTERFACE CASSETTE WICOMPI,lTER .. $2 .SO EA
RCA CABLE: INTERFACE rv WICOMPVTER . , $1.25
GAME SWlTCH; INTERFACE TO rv " " . . . . . . . . . . . 13.1/5
16K RA MPAC~S (REFURBS). . . , $1;.95

CAS:lenE GAME PACKS
PKG." CHECK 800~ MA NAGER THE ORGANlZER: THE

8UOGETEER: ALL J FOR .. "" " " , $10,95
PKG.2 FLIGHT S llolULATOl1, THE 1oliXEO BAG CF GAlolES: THE

GAlolB LER:ALL3FOR "" .. $10.95

APPLE II Ind APPLE II + COMPUTER MAIN·
FRAMES(fully populated) $150.00

POWER SUPPLY; CASE AND KEYBOARD; SEPA·
RATELY AVAILABLE CALL OR WRITE

BUY 1" UN' I FDA 5'e s5 BUY2n~ FO" $ ' 6.•S BY DC WALL ADAPTO R " .95
AUY ntf j "J UN 'T .,,'," ('O,HAI ,",', fr'" ."T, S10 .9S MA NUA L "_H ' ''' "'C;", $2 .95

E P ROMS
2108 8K EPROM . . ,........ $1.SO £.0..: l l11$1 2.5O
21,S ' SK EP AOM "" " " "" " , ,$3.00E" .: 101l25 .00
2516 16K EPROlol "", " " , " " ,$3.00 EJ<.: 101l25 -OO
2732 32~ EPRO lol $<1 .00 E" .: 104:lS.00
2S32 32~ EPROlol ... , , , , . . . . . . .. . .. " " . . . . . . . . . . . . .. " .. , $<1,00 E".: 1G'$35.00
276-l6-l K EPROM " ".......... . . .$5 .SO £.0..: ' G'$50.oo
2712l1 12l1K EPROM , ." , . . , " , ." $19,95 E".: 1()'$1 90.oo
21,. 1 K,~ RAM "", . . . . . .. . $1.95 E" .: 'OI$I1.SO
~ l1 S1 6K R"lol "", " "" 51-00 E".: 1(\1$6,00
~1 6-l 6-lK A" M , " "" " " " " 14.2:5 E".: '0/S0l0.00
TlolS 9\IOON L Cl'I.I CHIP . . " ,$<1.96£.0. ,
TMS 9901 NL PSI CHIP " " " " " ,$2.95 EJ"
TMS 9902 I\ST"BLE SVNCH, CONTROLLEA . . . . . . . . . $<I.lli5 £.0.
TlolS 9II(W"lS362 . " .. " $5.95 E",
TMS9II1B"NL COlOl1 GA"PHICS & OISPlAY CHiP. " ", . . . . . .. . 59 .95
TlolS91126" VIDEO DISPLAY PROC .• AGBOUTPVT . " " , "" " $6,95
6502 CPI,l C!iIP"", . . . . . . . . Sol.lli5 E" .: 101$45.00
M ' D . . """" , , .", "" ., ,$1 .96E".: 10/$16.00
Tl1ol 9!104A NL MICRQ.P ClOCK GEtl ./DRIVEA " , ." " .", $5.,95 E" .

Il8AO€I .. $5.95 EA;1 Q$ID
_ . le.S!; EA; lMEO
61321 .. . . . . S230EA; 1ll$22
6Il"-21 . . $2.95EA; 10$25
6&15 , ., . . , . .. . . . . ., ., . .. . . 511-95 EA; 101$110
LM'SIM "oo R" CHIP , . " " , $9.I15E" .
XR;!211 , "" " " , .. . . . . . . . . S2.I15 EA.

FS~ OEMOOOlATOIVTONE DECODER
Xfl.221' . ISl'EClAU
L1MITEOOUANTlTY_ S PERCUSTOMER

HAL·TRONIX
DAYTON SPECIALS

UNIT AS DESCRIBED ABOVE. FULLY ASSEM·
BLED" TESTED .. .. .•••• . S350 PLUSSHIPPiNG

«H01!TEM))IF VOU'RETRYINGTO BUILD THECABlE OECOOERAS
FEJ<TURED IN THE FEB. ISSUE OF RADIO ElECTRONICS, WE HAVE
THE HARDTO GETCOIlS AND MOST OFTHE PARTS,

SEE US AT DAYTON-BOOTH #9,
OR IN OUR OUTSIDE SPACE

NEAR THE BACK DOOR

----------------------
Please delete my name frorn malllng 1i\1.<; sent to other
companies or organizations.

..._ "'OO"'1'l(lH. OROf-OS """.... WIl l .....109Ul I'06'->,,,,D .."'"'
00< ''''... "'"E" 'D.Wno''', ""'''''ES ."" ..-WESTEC OO< OROf-RS ..- ""'N
.... ......51' 1>tCLuOE ' DOIT1OI'W. .. '" """ H'HDLI"" D ..... 1Ll"" c><AOGES
r.ocHl(iAN ""_ Nt'S . OO , .. SALE. T" . 51''''' "'" ST "" ..... ""' .....
...YO" COH....N OAlJ(OS _00 $0 00 ..,..,_G. '" U.S- ,,'"

7.
'~ fiwllad io
.;;;J. .-\m a lt"u r !'i

City State Zip -== _

Address ~_ _

Namc _

'"HAL'· HAROLD C. NOWLAND
W8ZXH

HAL·TRONIX. INC.
P.o . BOX 1101 · DEPT. N

SOUTHGATE. MI CH. 48195
PHONE (3 13) 285·1782
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* No Receiver Mods

*Mobile or Rxed

* 12 VDC eperatron

* Digital and
Circular Display

* 90 Day Warranty

ss gee

5

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

Yes, now you can take it with you! The new HAL
CWR.6850 Telereader is the smallest RTIY and CW
terminal available, com I RT display screen.
Stay active n CW friends even
while traveling tstandig es of
the CWR-6850

• Send and rse cod
e R Y
e
e
e
e
· F ge vid
• Six progra S
• Pretype up tisof text
• External keybeard ]
• Runs on + 12 VDC
e Small size (12.75" .5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer.

HAVE RTTY'-WILL TRAVEL

WHERE'S THE TURKEY?

-

New Technology (patent pending) converts any VHF or UHF FM rece iver into an
advanced Doppler shIh radio direct ion tinder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnidi rectional antennas. Low noise. high
sensitivity for weak signal detect ion. Call or write lor lu ll details and prices.

rI DOPPLER SYSTEMS, INC. 5540 E. Charter Oak, (602) 998-11511"-' Scottsdale. AZ 85254

* RS232C Computer
Interface

* VHF and UHF
Coverage

* Synthesized Voice
D~Pl?ler Direction
Fniding

ADVERTISERS
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DEALER
DIRECTORY

ROPAGATION

Jim Gray W1 XU
73 Sta ff

EASTERN UNITED STATES TO:

"20 20

GMT· 00 n~ ... .. lIlI ,n 12 ,. ' . ,a :KI 22

ALASKA " zo zo " " " " "ARGENTI ..A i s zo " " '"
,

AUSTRALIA " zo zu so so
CANAL l O/OE zo an ao eo '" '" "E..GLA"O ao
HAw.o.II i s zo ao cu su " " "INDIA zo zo
-" zu ao ao '" '" '" ao ao
MEXICO zu '" ao zo ao ao "..., LIPPIN ES " " ao
PUERTO RICO ac ac zo zo ac ao "SOUTH AFRICA " "U. s. s . R, ao
E..STCOAST en so " so so " ao '" au

A =Next higher frequency may also be useful.
B =Difficult circuit this period.

G =Good, F =Fair, P =Poor,

ARGE..TINA " " "AUSTR ALIA " ac o '" zo "
C....AL l O/OE ac ao '" '" '" '" " t s " ao
ENOLA NO " '" '" zo 0 n
HAWA" " ao ao ao " '" c "INDIA zo zo
.....AN ac zc
MEXICO '" ao " " " 0 " t s s 0
""L'PP' ..ES zu zu
PUERTO R ICO ao ao " " '" 0 ,
SOU TH AFRICA rs " '"u.S , S.R.

"L"SKA

.. L"SK" au ao
"RGE ~TI "" eo ac " " " " "
..UST R..LI.. '" ao ao " "C..~ ..L l O/OE ao '" '" '" '" zo i s " "

, ao
EN<lL....O '" '" '" '" zo zo ao
........... '"

, , z
,..0, .. ao ao
......... ao ao
MEXICO '" '"

, , " " " "
..., L'PP'.. ES ao ao
PUERTO RICO '" '" '" so ao " " " "SOUTH ..FR ICA " " "U, S, S, R. ao '"WEST COAST '" '" '" '" '" ao '" ao

CENTRAL UNITED STATES TO:

Dallas TX
IBM PCIXT kits, suppli<s. expansion
produelS; ~!..... restore r kits fo, pay TV,
CATV. ",t.lIite hobby!",' electronic
project ki~appnoles. Mo", than 9lXXl
pa,tIl in .tock : semironducton. IC5,
<II"",,,,.., ~i"'" *""""'lries. t004. .udio,
automotl~., ""binets, rompuler pe:rlph.
.".101Il , Please write fo, your free OO-page
""wag: Sabel Electrooi<s, 13650 Flo yd
Rd" S~. lOot, o.Jlas TX 75243;7~95O

(formerly I.E.).

Columbus OH
The biggest and best ham store In the
M!dwest featuring " ""wood and other
qual ity products with working display•.
We ""'I only the best. Authoriud 1'"".
wood ""rvke . tlni""...1 Amateur Radio,
Inc., 12110 Aida D r. , Reynoldsburg (~

lurnbw) on 43068. 8/lll-(287.

Albany, New York
UPSTATE NEW YORK

Kenw ood. ICO M. Ten· T"", Belden ,
Cushcrdt, La""". Hustl.".. ARRL, Hy.
GIlin, ll6:W, MFJ, Mirage. New and uood
equipment. Serving the amateur rommu·
nit)' sj""" 19-12. Adirondacl< EJectroni<s,
I"",., 19111 Central A....,...., Alb.ny NY
11205, ~56-0203 (one mile west of North .
way w I 2W),

DenyNH
Ser\'t ng the ham rommunity with new
aod ..-l equipment. We .Iock and _.
vlce 11IOII ....jor U".,., AEA. Astron.
Aw cn , BIlrW, Cu.hcnlt. Hy·C ain,
Hu.rtl."., ICOM, " ""wood, KLM. Lar·
....., Mirage, Mosley; b001<ll, roton, ""ble
and ronnoecton, Busi....... hour.; 9--7 Mon­
day through Thunday. and 9---S Friday
and Saturday. Ri~<nddl Electronica, 8
LondoncIe'T)' Road, 0e'T)' NH 03038;
<l34-5371.

Bay ......·s newtsl amateur radio stOn!.

New b: .-:I .",..teu. radlo w.. II< .....
vice, We ,,"u u.e Kenwood, ICOM ,
Azden, V-... T....T"". Santee o!r: many
mo,e , Sha v.. RadIo , Inc. , 1775,0\ S. W in­

<:be.ter Blvd. , Ca... pbell CA 95008 ,
37Cl-8665.

San Ieee CA

Fontana CA
Oompleb! ll_ ICOM. DenT",n, Ten·
T"". MI,a!!". Cuble. Luna" over ~ooo

e1ecttonle producb lOT hobbyi>t, techn!·

dan, experimenter . Abn CB rodlo, lu.d·
mobile . Fonlanlo EIectronlc:s, 8628 Sie...
A""" Fontana CA 92335, 822-7710.

New Castle DE

P_lD
R"", WB7BYZ hIS the lUge<! stock of am­
ateu. gnr In the Intermountain Wen . oo
the best pr!nols. Call me for all y<lur ham
.-Is. R_ DUtrlbuling, 78 So. State,
r- 10 83263, 852-083Cl.

Littleton MA
The ."Uable ham store~ng NE. Full
Ii"" of lCO M 6< Kenwood . Y""", HTs,
Drake. O~w•. a&W .".,."..,ries , Cuttl>
&: Tne k"Y"". La""". Hustler, TelnJ
Hy-Cain pr<>ducts. Mirage ""ps_, Astn>n
P.S., Alpha Ddu. pr<>t«:to.... ARRL &:
Kanlm ni"" Instruction aids. Wh lst!er
radar deteoton. Full Ii"" of ""*" fltlinll',
TEL-COM EI""tronic Communka·
lions , 615 Great Rd. (Rt. 119j, Littldon
MA OI.f60, -&8fl.3.wor:lO'O.

Facto ry Aulho rloed Oule.! Y. esn ,
ICOM, Ten·T"", KDt>, Kernv<lOd, AEA,
KantronicI. Sanu!c. Full line of acas­
ootlftI. No Wei t.u.ln Delaware, 0"" mile
off , .95. Dda",a.., Am.""" Supply, 11
Mo.do.. R<*I, New e..tl< DE 19m,
32&-7728.

Culver City CA
J..,',~ 3919 S<p.dvuY Blvd.,
CuIvw U ty CA 90230, 390-8003. Tradoi
~1886 San DIego, 827-5732 (Reno NV).

DEALERS

Your company name and message can
contain up to 25 words for as little as $150
yearly (prepaid), or $15 per month (pre­
paid quarterly). No mention of mail­
order business or area code permitted,
Directory text and payment must reach us
60 days in advance of publication. For ex­
ample, advertising for the July '85 issue
must be in our hands by May 1st. Mail to
73 Magazine, Peterborough NH 03458.
A'ITN : Nancy Ciampa.

APRIL1985
~ ~ ~ ~D ~ rn ~,

1 2 3 4 5 6
G G F F-P P P-F

7 8 9 10 11 12 13
G G G F G G G

14 15 16 17 18 19 20
G-F F-P P F-P G G G

21 22 23 24 25 26 27
G G-F P P-F P-F F G

28 29 30
G F-G G
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Fast , Re liable Service Since 1963

Toro ida l Cores, Shield ing Beads. Sh ielded Coil Forms
Ferr ite Rods. Pot Cor es. Ba luns, E tc.

IRON POWDER and FERRITE PRODUCTS

AMI~~oaom

Introducing

REPEATA-MATE RM-1
Create Your Own Repeater For

Special Event s or Emergencies .
Two Mobile Rigs Plusan RM-1
makes a Super, Fast Repeater.

$44.50
r=",",~"CIUS SJ.50 shpg.)

~_~RM'1 ~ ~

•

.fI'l Radio 'I1Jorld ;::;li
'U" 800.448.9338 ..,..

~ To Order or For More
..... Information, Call or Wrlle:

Free 'Tec h- Data' FlyerSma II Orders Welcome

12033 OTSEGO STREET, NORTH HOllYWOOO, CALIFORNIA 9160T
ON EIOA COUNT Y AIPO RT TER MI NAL BUILDING

ORISKA NY NE W VO RK ' 3424
.. , Ro, r ." " '"Ll'''

BASE (21 SYSTEMS
2534 Nebraska St .
Saginaw. M I 48601
Tel.5 17-777-56 13
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Propagation by Mufplot

I I denotes for the (C-64) onlv,
C·64 MUFPlOT V2 disk only S32 .95
APPLE M UFPl OT disk only $37.95
North American orders add 6200 for S/ H all others $5.00
VISA. M C.• personal cneces accepted.
APPLE is Ihe Ifade mark of APPLE CompulBf Co.
C · 6 4 is a Ir-.de mark of C om m odor. Co.
MUFPLOT is a Irade mark o f BASE 121 SYSTEMS.

MUFPlOT is being used by ematevrs from HONG KONG 10 BAGHDAD. SOUTH AFRICA to ALASKA. by
sailors. comme, icel companies and people who know the need of propagat ion forecast ing at its best

M UFPl OT will give you HPF. MUF. FOT with lUF plus distance and bearing (and time) to any target
You can selectover400listed targets by DXor ARRl prefix.. lat/ long. or sta le. The database will let you enler

largel deta by what ever you want to call it and you can change il anytime.
MUFPlOT will keep track of the stat ions you have w orked for WAS. DXCC or for any other award
MUFflOT gives you a video graph (and /or table) and printer display of band condit ions (A specia' OX

ruocncn lets you see w or ld condilions, You select the number of and locations you want) . Band (;Overage for
the C-6 4 is 6 to 30MHz vide<land less then 1 tomore then 30MHz pr inter, The APPLE is 2 to 34MHl. You en ler
your a TH latl long only once but you can change it anytime,

aa

10

TO: OR - FINLAND-ROVANIEMI DXC C
l\BAR ING: 26 DAre: 6- 20 TIME: EST
RANGE : 4005 FLUX: 120 PLm': MUF
30 _

, 6

6

T 07 09 II 13 15 17 19 2 1 23 01 03 0 5 07
L 00 02 04 06 08 10 12 14 16 18 20 22 24

,.

"When You BUY, Say 73"



How To Use
SMART PATCH

WARRANTY?
YES, ISO days of werrer
ty proteo;tio<'l . You simp
can't go wrong .
An FCC type accepu
cou pler is a vailablt' II
SMART PATCH.

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line .
Use SMART PATCH for:

• Mobile ( UT remote bas,
to phone line via S impl.
base. [see fig I.)

• Mobile to Mubile via I,
terconnected base st,
tions for extended rang
Isee fig . 2. )

• Telephone line to m ob!
(or remote base].

• SMART PATCH u...
S IMPLEX BASE S TI
TION EQUIPMENT, U
your ordir'lo1lly base s t
lion. SMART PATe
does this without int,
fe ring with the I'IOmI

use of your radio,

Placing a call is simple.
Send your acce.... code
from your mobile (exa m·
ple: "73). This brings u~

the Pa tch and you ",i l
hear dial tone lfansmill l.'C
fro m your base station
Since SMART PATCH i!
checkinq about onc:e pel

second to see if you wan
to dial, all you haw to d(
ts, key your tran..muter

then dial the phone num
ber, You ",ill now bee
Iht> phone ring and W~
Oflt' anSlllt'r. Sinet' the t'II

hanced control §>/S1t'm 0
SMART PATCH hi con
..tandy eht"Cking 10 see I
you wi~ to talk, you nt't"l
to ~mpiy key your !Tans
rmtter and then ta lk
Tbat's right. you ~mp~

key your Iransm int'r II

interrupt the phooe Ii.....
The base stenon a uto
matically ..tops Ira ll'lom it
ling aftt'r you key you
mic. SMART PATCH doe
not require any specie!
tone t'quipmenl 10 eonlre
your base sta tion . It sam
pies \/ely high lrequO;"OC"
noise present al you
recercers discriminator t.
deterrntne if a mobile I
present. No words o r sy ll~

bles are ever lost .

---,-2 _

l1JJ

~-

•

I To
__ _~ For In A
Phone Patch
The best way to decjde
what patch is right fo r you
is 10 6Thl decide what 11

parch should do . A patch
should:

• GilIE' complete control to
the mobile, allowing full
break in operation.

• No! inlerf~l" with th...
nonnal op£' ra rion of your
bese S1ation. It should
not lO!'Quire you to con­
nect a nd di'iConrwcl cab­
les (or flip swilchnl)
l"\IftY lil1lf! you \10M to
USE' your ritd io a s a nor­
mal ba..... sta lion.

• No!: dept>nd on YOIUI'fM> or
squelch wtrings 01 your
radio. It should work lite
same regardleM of what
you do with these con­
trois .

• You Mlould be abk> 10
hear your base staoon
speaker with the pctlch
installed. Remember, you
hilw 11 base s tillion be­
cause there are mobile!>.
ONE OF THEM MIGt-rf
NEED HElP.

• The patch should haw
standard features at
no extra CO!>I. These
should indude program'
mabll.' loll reslrict (d ip
switche5), lone or rotary
di ali ng . programmable
patch a nd a ctivity
timers , and fro nt panel
indica tors of channel and
patc h st a tus.

ONLY S MA RT PATCH
HAS AU O F THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch•••
• Without a n e llpt'nsive

repealer .
• Using a ny FM tra nceiwr

as a base s tation .
• The secr"t is a S IMPLEX

aUlopalch. The SMART
PATCH.

SMART PATCH
Is Easy To Install
To insta ll SMART PATCH,
connect the mulncoloted
Compul('f style ribbon cable
to m ic a udio , rE'Ct'ivff
dlscetmtnator, PTI, and
power. A modular phone
cord is provi<k>d lor COll­

nK OOn 10 your phone §>/S'
tern . Sound sim ple? , ..
IT IS!

Co mm unica tio ns Electronics Spedalties~ Inc.
P.O. Box 2930, Winler Park , Florida 32790
Telephone: (305) 645-0474 O r c.aU toU-free (800)327-9956



The DX is b r out here.
Ask anyone who owns an FT-726R.

It's true. Linking up to OSCAR 10 is optional modules. one for 435-MHz pushbutton transfer capability to
the one sure way to bring the world operation. another for cross-band eitherof two VFO registers. And
into your ham shack. No matter duplex. versatile scanning functions you'd
where your shack is. 'K>u can set up your earth station expect from a'tlesu radio.

FT-726Rowners kno.v. 'R:>u'll find just about anywhere. All you need Plus you get a lot more extras.
them v.orking the world from their is the 726 and t'NO 'lagi antennas: including a built-in speech processor.
apartments. Attics. And from their 43S-MHz for transmit and 2-meter> all-mode squelch and a noise blanker.
antenna-restricted neighborhoods. for receive. So no matter where your shack

They'll even boast ofa signal Even as a conventional base is. let 'aesu's FT-726R introduce you
quality and OX potential that would station, the FT-726R is a real standout. to OSCAR 10, The world is waiting.
make any 2O-meter operator envious. You can choose from three operat-~ SU
Regardless of where we are in the ing modes: SSB, FMor CW Expand
sunspot cycle. to three-band operation with your

In fact the FT-726R is the world's choice of optional modules for 10 Yaesu Elecbonics Corporation
most popular link to OSCAR10. meters, 6 meters. 4})-41J MHz 6851 Vklthall 'lJViry, Paramount. CA 90723

And fo.- good reason.This and 440-450 MHz. (213) 633-4007
2-mete( 10-wan rig gives you full Then store your preferred fre- Yaesu Cincinnati Service Center

cross-band duplex capabi l- quencies and modes into the eleven 9(00 Gold Part Drive, Hamilton. OH45011
ity Simply plug in two memories for instant recal l. With (513) 874-3100

Prices and specifications subject to change without nonce.



,
•

Optional accessories:
• HMC-1 headset with VOX
• SMC-30 speaker microphone
• PB-21 NiCd 180 mAH ballery
• DC-21 DC-DC converter for mobile use
• BT-2 manganese/alkaline battery case
• EB·2 external C manganese/alkaline

baltery case
• SC·8 soft case for TH-21A131A/41A
• SC-8T soft case for TH-21ATJ31AT/41AT
·ru-6 programmable sub -tone unn
• AJ-3 mreed-ioc 10 BNC female adapter
• Service manual
More information on the Il-t -senes HTs
IS available from authorized dealers .

KENWOOD

• Repeater offset switch.
TH-21AT/A: ±60Q kl-tz .
simplex.
TH·31AT/A: - 1.6 MHz.
reverse, simplex.
TH-41AT/A: +5 MHz,
simplex.

• Standard accessories;
Rubber flex antenna,
earphone, wall charger.
180 mAH NiCd battery
pack, wrist strap.

• Ouic:k change, locking battery case.
The rechargeable battery case snaps securely
mto place. Optional battery cases and adapters
are available.

• RUgged, high impact molded case.
The high Impact case is scuff resistant. to retain
its att ractive styling, even with hard use,

See your authorized
Kenwood dealer and take
home a pocketful of
performance today !

• Easy-to-operate, functional design.
Three digit tnurnbwheet frequency
selection and handy top-mounted
controls increase operating ease.

Kenwood's advanced technology brings you a new standard
in pocket /h",ndheld transceivers!

• High or low power. ,....--~~~~-----
Choose ' watt high­
enough to "hit" mosuocat
repeaters; or a batte.y ­
saving 150 mW low.

• Pocket portabitityl
Kenwood's Il-l -series HTs
pack convenient. reliable
performance In a package
so small . it slips Into your
shirt pocket! It measures
only 57 (2 .24) W x 120
(472) Hx 28(11) Dmm
(inch) and weighs 260 9
(.5 7 Ib) with batteries!

• Expanded frequency
coverage (TH-21AT/A).
Covers 141 .000 -1 50 .995
MHz in 5 kHz steps.
includes certa in MARS and
CAP frequencies.
TH-31AT/A: 220.000­
224. 99 5 MHz in 5 kHz steps.
TH-41AT/A: 44 0.000 ­
449.995 MHz in 5 kHz steps.

NQ/e SPl.'C.r~roon5 f1UiIIatJIeed kx rre 144000 14flOOO MHz Amateur band only
rH·21ATshown Sl'andard ~l!tSJOIlS rH-2IA/31Ai4IA w'/hou! DTMF pad a lso a ~~

SPl.'Cl/carJOns IIna ptICt!$ lite SUbtecllO cflange "'''!lOu! notICe Of ob/IigartOll

Trio-Kenwood Communications
1111 West Walnut Street
Compton, CA 90220.
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