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Disco Duckier
1' 1TtY some dirt-cheap headphones fOf

you r HT. NhC$1 36

Easy FSK for the 1(·730
1' 1Don 't settle for less than comple te

Four dollars give s you the RTTY the
faCl<)fy le houl WA4TTO 48
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K3TUP
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WIVE Single Operator
Multi-Operator

OX 5ingle O perator

International Edition

Elementary, My Dear: Walts 'n' Swr
f):"l Stop gues sing Build Ih~ no-nonsense
~ VHF/UHF wattme ter and save you r
hard-earned cash KT2B 14

Counter-Productive Basics: Part II
How ha rd ca n count ing be t K41PV tell s us
whe re thE" errors occur and how to f ix them

K41rv 8

Amateur Radio's
Technical Jou rn a l

Complete 73 contest results start on page 65.

Qu icll; Qwip Conversion Fa..
l~ISeeing is belsevmg A few dolla rs a nd a

weekend williurn tt us surp lus umt mto
a reasonable fa csumle. KA9CDI 28

Perfect Timing
I" IProud of you r re pea ter! Const ruc t this

multi-talented idt'ntifoer a nd tell tbe
world your who, what. and where

Vf2DWG, VE2AO 22

No-Etch Circuit Boards
1'1 Produce quahtv Pes with N6jH's cut-

and-pry tec hOlQue N6) H 34
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ICOM Is proud to announce the
latest in 440MHz handheld transceiver
technology. The IC·04AT represents the
best In a multifunction. mullifeoture
handheld for 440 - 450 MHz.

Feotures.~ hatul' The
1C.Q4A. and IC-04AT CCNel' trom 44() 
449 995 MHz. Frequency entry, control
functions and the 32 PI. to-es ore
cconorco by the 16--butfon pad on the
lace Of the redo. Also included are
priority, sconning (both Of rrerrcoee and
pogrommoble 0000 scan) and DTMF
(04ATonly} Fer scanning. 5. 1U 15. 20. or
25 KHz increments aa ITont panel
selectable Ten memones WIth inlemol
~thium ccrtev backup grve the ult imate
in fteKibility for channeliling coectco of
this scotasnccteo handheld fOf easy
access 10 most used channels. Thus. the
IC-04A(T) may be used 10 individually
bring up any fTequency belweef1 440
and 449.Q95M Hz with 5KHz spxing. or
favorite frequencies may be stored in the
memory and recoiled a t the touch of a
b.J11on. The IC-G4A(T) has a ll the features
vou couk::l wanl in a handheld

CompaIt~AccelsoMs. The IC·
04A(T) has the some styling. control
features and functions of the IC:-02A(T).
The IC..()4A:I;T) uti lizes the exisiting
accessory nne available fa the 1C-2A

...274

a nd IC-2AT. p lus new accessories such as
lOng-lrfe and high-p:>vver battery pocks
and a boom headset MulllJ)le battery
coco alk;lw the wideSt flexibility '"
chcl'glflQ ether fl:om a wa~ chorgElf.
cccrette lightef plug. stand-up oese
charger, Of ttvough the top of the rcoo
T'NeIve VOlts applied thlough the top of
the radio not only orcvoee coeotco of
the radio at high pewee. but provides
charg ing Of the cctterv pocks at the
some time - a fea ture not comroouv
found in handheld units.

IC·02A(n
2 Meter

Sui" to Last. The IC-Q4.A,(T) comes
with a seoeo case. pra...id1flQ reeeto-ce
to moisture. d ust. and otbe elements
detrimental to the coectco Of the rooo
An aluminum back provides 0 massive
rectsoe rce the ocwe module albwJng
the IC-04A( T) to run a t a sta ndard 3 or 5
watts (optional battery required), A
tct tev cce is prOVided to ensure the
oct tev will re main secure. a nd the unit
",.",11 continue to coecre even 11
mishandled A custom LCD reocoot with
5-met8f is unique to the hom industry

Expanding on OUI Hoe Of available
cccesscoes. the 1C..Q4A and tC-Q4AT
tecorre the most versat ile hondhelds in
their class. see the IC-04A(T) a t your
nearest ICOM d ealer

K:OM..6menco,Inc. 21 12·1161h Ave NE.~. WA 96004 (206)4~-at .55 I 33J tT~ [)r;o...e,Su~,)()7, CbIIo:s. TX 75234(2 t -4 )620-27eo
,. IIOOe'd~IO" OO!'opp~ and~ 10 <1'0'9'" 'MII>cu """"~ 01 """""'10' "ICQM IOCIi<>s "" ........."'~.~ F<C~ irnIIng ~"'Iaoo.. Q4A,T108J.-l



8·3016 REG. $239.95
SALE $199.95

8 ·1016 REG . $279,105

SALE $249.95
8 ·108 REG. $179.95

SALE $159.95
8 ·23A REG. $89 95

SALE $79 .95
D·1010 REG. $319.95

SALE $289.95

GENERAL
COVERAGE
RECEIVER

CALL
FOR

PRICE

TS-930S
Plus 4 BONUS

ITEMS
I} Antenna tuner

,FACTORY'..SlMtEOI

2) MC·60A microphone
31 YK-88C·l Mer
41 SP·93Q speaker

REG. $2029 VALUE

$1799 s:t%g.

BIRD
MODEL 43

& ELEMENTS
Call
'or

price

YAN NUYS, CA i1401
6265 Sepulveda BIvl:t,

(8181 988-2212
San D~ f ...y a l yoctOl y Blvd

R-71A

NEW!
FT-203R

I FT.208R

If IFT-708R

CALL
FOR

YOUR
LOW

PRICES

f) '" .-II~
. . "

.,. II.

CHECK

LOW
PRICES

T5·4305

TR-7950

FT·757GX

PHOENIX, AZ 85015
1702 W. C_lba~ Rd .,

(602) 242·3515,
E.st 01 HogI'nIf.y 11.

VIEWSTAR
PT·2500A

LINEAR AMP.

IC-751 SALE!
CALL FOR SALE PRICE

'v

tt i] IICOM!

KENWOOD
SPECIALS

....

UPS SURFACE (Continent.' U.S., (MOST "EMS)

TOLL-FREE PHONE

800854-6046

70CM

VS-1500A
ANT.TUNER

./ FREE SHIPMENT

CALL FOR LOW PRICES
ON ALL YAESU ITEMS

TR·2500
and

TR-3500

FT-726R
EXCELLENT
FOR OSCAR

220MHz

W-51
$899
W-36
$549

LM-470D
$2799

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

S mIleS south on 101 Ifom S F AIrport.

2MTRS

and select two oree tollowing
uerns aOsoIutely free'

ljVS·' VOlceSynthesLzer
$.ltM._

2) TU·4C sub-audible
tone qeoeretoe U~ % • • 1...

3) MA·4000 Quo-band
Mobde Antenna '"M._

KLM
SALE!

BUY A TW-4000A
FOR $599.95

2M and 70C M In
a smgIe p<V.age.

ICMrI ""0 AnZOil. cuswmers pIe••e~ or ""SJf ••/6'(/ .fOft>S}

PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME,
STORE HOURS: fOAM to 5:30 PM Man, through sat,

ANAHEIM, CA 92801 OAKLAND. CA 94609 SAN DIEGO, CA 92123
2620 W La Palma . 2811 Telegraph Ave ., S375 Kearny Vi lla Ad .,

(714) 76 1·3033 , (213) 8 60·2040 , (4 15) 451 -5 757, (619) 560-4900,
Bel..._n DIsneyland & Knon. Berry Farm . Hwv 24 Down!"",," . l e ll 21th on-ramp. Hwy 1&3 & Cla"e""",! tole•• Blvd

SALE

HAND-HELDS
IC-2AT I IC-3AT I IC-4AT I

KT-34A KT-34XA
and

ALL ANTENNAS,
80 THRU 1V<M

CALL FOR
PRICES
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HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
Hustler's new 6-BTV six
bond trap vertical fixed
station antema offers
al band ccerctco
with unmatched con
veoeoce.The 6-BTV
offElfs 10, 15, 20, 30,
40, and 75/80 meter
coverage with ex
cellent bonc:lwidth
and low VSWR. Its
durable heavy
gouge a llXrlirun
construction with
fiberglass trap
forms aOO stain
less steel hard
ware ensures
long reliability.

Thirty
meter kits
(30-MTKJ
fOf 4-BTV
aOO 5-BTV
are also
avalable.

•

TELEVISION MASTER ANTENNA
SERVICE TECHNICIAN

C andid II. mUll flh e thorough k nowl.dg e
of Ihl operation AF Trll'llmias ion Linl. , RF
AmpM,.r and T.'....i.ion Reception EQuipment ,

Work will mvor...etrcubre shooti ng and rep . ir 01
MAT .... Systems in m ult ifa mily building. in the
gre.'er BO.lon, Southern New Hampshire area

A backgrouFld ,1'1 C C TV and In'ercom. ....h ill not
oecesn ry would be In .d... . nl.g.

Th, perlon applying lor Ih il poe.non mUl t neve
I minimum of 3-5 y••r• • "peri, nee in Ihls f ield ,

Sllery t o r th is posit ion w ill rangelrom $18.225
to $25.500 depend,ng on ' .p"'rience and pre
yiOUI fllated WOfk ~ckground

Call lo r In I ppoiMme l'l' o r l end ,esuma with
sallry h illory.

OM8 SYSTEMS
110 Mid d les' lit StrNt

N Chelmsford, M" . 01863
(6m 256-3000

INFO
Manuscripts

ConIrtbuIlonI In the torm 01 """"""
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Continued on page 72

peater atop the New York City
Municipal Building. ATTY
wasn't permitted on the other
bands then. Oh, I experimented
with it on BOm and made con
tacts as far as California
(lNGNAM), but I had to use on-off
keying instead of frequency
shift, so it wasn't nearly as et
tecuve.

On two meters we had auto
call and auto-answer going fine.
We could set our systems to
pr int everything sent on the
channel or to be selective and
on ly look for messages ad·
dressed 10 our station. Paper
was cheap, so I let my machine
copy it eu. wading through a
floor lull of copy when I'd get
back from a weekend away.

Now, of course, you don't
need paper unless you want a
permane nt copy fo r some
reason. And instead of those
big, noisy clunker Model 12
Teletype" machines, we use an
inexpensive computer such as
the Commodore 64. Even an old
used $50 TI-99/4A will do it just
fine. And you use a disk to save
the weekend of information in
stead of a hundred yards of
paper. You really should try
ATTY now.

It 's getting time to get the
paper out of communrcauone-.
even with magazines. I've been
thinking about that. The old
bandwidth problem again. If you
are going to get 73 electrooicat
Iy, it is going to take either a
whole lot of bandwidth or a lot of
time. The halftone pictures we
use in printing are darned near
digital. LooI<. al 'em with a good
magnifying glass, By making a
few more lines per inch, we
could go digitaL Or we can send
four bits for each halftone dot
and have 16 levels of dot. We

bandwidth window. It's fuzzy
and there are eight seconds for
the voices from the adjacent
channels to tear up the picture,
but those hardy SSTV fo lk keep
at it , getting very nice pictures
occasionally.

The information for TV pic
tures is analog, so it setters
from noise. If you record a TV
program with your VTA and then
re-record It on a second VTA,
you'll see the degradation of the
analog signa1. Each copy is
called a generation, and it
doesn't take many to lose most
of the Information. It 's the same
wi th audio tape recorders. With
digital communications, the
hundredth generatlon is iden
tical to the lirst-quite a benefit.
There's no gradual signal loss to
noise.

It was this aspect of digital
communications which got me
involved with ATTV 35 years
ago. We had a ball in those days.
Under the guidance of John
Williams W2BFD, we had a won
derful two-meter network run
ning, complete with a ATTV re-

STAR WARS

Zaaap, goes the laser beam!
But if that was my ShIp doing the
fighting, you can bel I'd spend
the extra money for a radar sys
tem to aim the lasers and not
send a Wookie to do a radar's
job.

lasers and fiber optics are
the way things are going lor
communications. It's the only
system which provides the
bandwidth needed to get enough
information through in a short
time. Just look at the way we've
had 10 screw up te levision ,
which is lousy enough, in order
10 send even a fuzzy slow-scan
picture over amateur-recto
channels !

It 's information and band
width. If yOll want 10 send more
information per unit time, it
lakes more bandwidth. A normal
television picture takes about
tour MHz of bandwidth. With
slow scan, we cut the lines to
one-third and the pictures per
minute from 3,600 to seven...
and presto! We can get the in
formation through a 2,500-Hz

QSL OF THE MONTH
To enter 'fOU' 9St.. mail Illn an envelope .0 73. 80 Pine SI. IIe1. Pe'erborough NH 030l5ll,

Alin; 0Sl of the Month, WI........eceI\Ie a o" e yeat auIl8criptiOn lOr ed_iOnI to 73. Ent rIM
not In., I llll*l cannot be -.x.pted-

W2NSD/i
NEVER SA.Y DIE
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operated Resume tha steps Of:'!
busy channel and holds for
aporoxtrnatety 5 econds then
esumes a g, C let

Operated Resume that 5 tips on
busy channel and resumes
when signal ceases
Memory 5 scans only those
mern nes I WhiC data 1$ stored.
and memory 10 k-out allows you

5 p se e let! memory channels



Counter-Productive Basics:
Part II

How hard can counting be? K4/PV tells us
where the errors occur and how to fix them.

~ V\; JUl.' ~ ~lIT 'V'v TIl 'GG£II
."PUf1( II C '"C.... T

v n"S'T ' VITY VTR IGGE R
CONTROL CO~TROI. L

(i.e., good squa re waves) and
amplitudes greater than 2.4
volts or they will not operate
properly.

The in put signal, then, is
passed through two process
ing stages: an am plifie r and
a trigger. The amplifie r is a
wideband voltage amplifie r
with enough gain to build up
the minimum a llowable sig
nal (usually 25 to 100 mV) to
a level great enoug h to drive
the trigger stage (i.e., 500
1()()() m V).

The tr igge r sta ge IS a

•

I
VL - .. ---- -------- • • --- - ----- -

I1 ol'-+-- +\,-- - -++---!-
•

only 1 to 6 d B of attennua
tion is used, the loss of sig
na l is ba lanced by achieving
a matched input impedance.

The input signa l ve ry rare
ly will be the nice , clean
squa re wa ves requ ired fo r
proper operation of the dig
ita l logic-ci rcu it e lements
used to make a counter. The
signa ls a lso may be too low
in amplitude to operate the
digital logic circuits or may
be too noisy. Remember, a
TTl flip-flop needs to see
fas t rise and fall times

square wave or fast-risetime
pulse as required by the digi
tal circuits, but rather it will
be an ac signal .

Fig, 1 shows a counter-in
put stage. The input ampli
fie r builds up the signa l and
feeds it to the trigger circuit
(often a Schmitt trigge r). At
freq ue ncies be low UHF,
most counte r-input am pli
fie rs have an input imped
ance of 1 megoh m shunted
by some capacitance (often
20 pF). At VHF frequenc ies,
however, this can lead to
fa lse cou nts or lowered sen
sitivity because of standing
wa ves on the li ne . At those
frequencies, the input cable
acts like a transm ission line .
If this problem is experi
enced, it is possible to ove r
come the li mitation by plac
ing a 50- or 75-0hm barrel
attenuator in the line at the
counter input Provided that

Joseph J. (a rr K4/PV
5440 50. 8th ROdd
Arlington VA 21204

In the first installment of
this series. we discussed

the basics of digital f requen
cy counte rs (D FC). W e
started with a discussion of
the basic J·K fli p-flop and
then proceeded to develop
its role in binary- and de
cade-counter circuits. In this
in stallment, we wi ll discuss
applications of the DFC and
some user problems.

DFC Input Circuits

The input stages of the
DFC amplify and wave
shape the input signal to
make it compatible with the
digital logic ci rcuits of the
counter. Most of the time.
the input signal will not be a

Fig. 1. Counter-input stage.
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Fig. 2. Normal operation of a trigger circuit.



Fig. 6(bJ Trigger-level control
avoids spurious counts.
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Schmitt-trigge r circuit with a
built-in hystere sis. This type
of circuit is used to clea n up
irregularly shaped signals by
mak ing them into sq uare
waves. Fig. 2 shows the nor
mal operation of a trigge r
circuit. The output sna ps
high whe n the input signal
crosses the lower hysteresis
limit and remains high until
the signa l crosses the upper
limit in a negative-going di
rection. The hysteresis win
dO"N is the q uantity (Vu-VLl.
Note that the trigger o utput
possesses the shape and am
plitude required by the d igj.
tal circuits that it d rives.

It is a fundamental rule
that in put signals must cross
both hysteres is limits o r no
count will be entered by the
OCA. In Fig. 3, (a) shows the
required situat ion: the input
sine wave crosses both lim
its, but in (b) the sine wave
crosses only one of the win
dow limits, so no count is
registered on the DCA.

Some cou nte rs ha ve a
trigger-level contro l that a l
lows the use r to adjust the
position of the window ove r
a wide ran ge . Other model s
use a three-position switc h
labeled +, prese t, and - .
The switch a llows the win
dow to be placed in any of
three loca tions (see Fig. 4). A
conti nuously-va riable trig
ger-leve l control allows po
sit ioning of the window any
where within the ran ge .
Note that ne ither the contin
uously-variable nor the three
pos ition-switch ty pe of con
trol s varies the width of the
window {Vu-VLl, but onl y
the position. Howe ver, some
counters a re equipped with
a trigger-am plitude control
wh ich does allow the o per
ator to vary the width of the
hysteresis window.

There are several fac tors
that tend to red uce the ac
c uracy of a n e lectron ic
counter, and these can be
grouped as inherent errors or
signal-related errors. The in
herent e rrors are a function
of the qua lity, age, and his
tory of the individual count
er. little can be done about
these unless the ir so urce is a

serious need for recahbra
tion of the timebase . Signal
related errors, on the other
hand, often are correctable
by proper manipulat ion of
sensit ivity, trigge r-leve l, and
trigger-amplitude contro ls.

Inherent Errors

There are two sou rces of
inhe re nt e rror in a ll freq ue n
cy a nd pe riod counte rs:
time base e rror and a + 1
count a mbiguity.

The time base e rror is
expressed in terms of a per
centage o r in parts per mil
lion. The e rror from time
base inaccuracies is di rectly
re fle cted in all measu re
ments of frequency o r peri
od. For e xample, suppose a
'l-Hz timebase is off by 30
Hz (e .g ., it is ac tu ally
1 ,000 ,030 Hz instead of
1 ,CWJO,000 Hz). Th is is an e r
ror of 30 parts per million (30
ppm), wh ic h is [(1,000,030
1 ,000,OOOlI1 ,000,0001 X 100,
or 0.003%.

The measurement e rror
due to ttmebase inaccu racy
is constant regardle ss of the
frequency be ing measured.
That is to say, there will be a
0.003% error at 1 kHz and
the same 0.003% e rror at
t he ma ximum freque nc y
that the device will mea
sure. Fo r exam ple , a 27-MHz
signal would be measured
with an error of (27 MHz x
30 Hzl/MHz = 810 Hz. This
mea ns that a counte r read
ing 27,000,000 ind ic a ted
that the actual frequency is
27 MHz +810 Hz. In other
words, the actual frequency
lies between 26,999,190 Hz
and 27,000,810 Hz.

If the timebase f requency
is low, then the coun ter
reading will be high.

Tota l timebase inaccura-
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Fig. 5. Lack of synch be
tween input signal and
timebase.

( .)

oh'--\--+--\--f----'\_

( .)

Fig. 3. The sine wave crosses
both hysteresis limits in (a)
but not in (bJ

cv is the sum of severa l indi
Vidual e rro rs: initial error,
short- term stability, long
term stability, temperature
change, an d line-voltage
change.

The initial error is the cah
bration e rror at the tim e the
timebase is intially ad justed
at the factory, o r at recah
brat ion in a metro logy lab
oratory. Different methods
are used to measure the
timebase frequency, but in
most cases the ttmebase
osci llator frequency is com
pa red w ith standa rd-fre
quency broadcasts of the
National Bureau of Sta n
dards radio stat ions WWV.
WWVB, or \!\WVH. Alterna
tive ly, it might be com pared
with the output of a cesium
o r rubidium-beam a tom ic
clock.

The short-term stability is
the tirnebase-oscillator fre
quency d rift per day. Long-

"-- - - - - ~ ---- - --
-- V -' -- -

Fig. 6(a). Spurious counts
created by extra crossings.
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Fig. 4. Three-position trigger
level control.

term stability is the frequen
cy drift per month, and is of
ten designated the aging
rate.

The temperature- a nd line
voltage-s tability speci f ica
tions refer to the freque ncy
c ha nge over the 0-50° C
tempe rature range , and
+ 10 percen t line-vo ltage
change, respectivel y.

The re are four d iffere nt
classes of counter timebase:
ac line, room-temperature
crystal oscillator, tempera
ture-compensated crystal os
cillator (TCXOl a nd oven
controlled crystal oscillator.

The use of the 6O-Hertz-ac
line as a counte r timebase is
li mited to the very chea pest
models and a few low-grade
o lder units. Even low-cost
units today have a crystal

IJr----L
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Fig. 7. Harmonic distortion of sine-wave-input waveforms.

Signal-Related Errors

Poor signa l quality can in
troduce errors that add to or
sub t ract fro m t he t ru e
count. Most of these errors

Error (% ) = + l 00/fT
where f = the frequency be
ing measured, in Hertz, and
T = the time the gate is
open, in seconds.

For example, let's find the
percentage error due to + 1
count ambiguity at (a) 2
MHz, and (b) 27 MHz, for a
gate time of 1 second.
Solution:
(a)

Error = ±1 00/fT

Error= ±100/(2 x ios Hz)
(1 sec)

Error= ± 0.()()()()5 percent

(bl
Error= ± 100/fT

Error= = 100f(2.7X 107 Hz)
(1 sec)

Error = +0.000Cl04 pe rcent
The error is ±1 count re

gardless of the frequency
be ing measured, so the per
centage of e rror decreases
for higher frequencies: Com
pa re (a) and (b) above.

XTAL TCXQ OVEN

Long term
aging (per mo.)- 5 x 10 - 7 2 X10- 7 5x 10 - 10•

Sho<t tern
aging (per day)- 10- 10

:l: 10% line
voltage- 10 - 7 10- 8 10- 9

Temp. 0-5OOC
(ambient)- 10 - 8 10- 1 10 - 9

•After 24-hour warmup.

Table 1. Typical stability specifications.

not tumed off by the main
power switch. Rechargeable
batteries are used in porta
ble models for the same pur
pose, so the TCXO is not
turned off while the counter
is be ing t ra nsported be
tween job sites.

The + count ambiguity is
caused by the lack of syn
chronizat ion between the
input signal and timebase.
This is ill ustrated in Fig. 5:
Durin g per iod T1 seven
pulses are gated into the
DCA while d uring T2 o nly six
pulses reach the DCA. On
some subsequent count. it
may be that e ight pulses are
gated into the DCA. O ne
fundamental rule for a ll dig
ita l-counter instruments is
that there is an e rror of +
count of the least significant
d igit. In othe r words, a
counte r that re ads, say,
10,000 Hz is measuring a fre
quency that lies between
9999 Hz and 10,001 Hz, i.e.,
10 kHz ± 1 Hz.

The ± cou nt ambiguity
produces an e rror that is in
versely proportiona l to the
freq uency be ing measured
and the gate time:

[ OUS OUTPuT

• PosITION

. , .. OOW

_ '1'0/0

tal osci llator places the crys
tal (and in some cases the
rest of the oscillator c ircuit
1)') inside an oven, or ther
mal chamber. The rmostat
ovens are conside red an or
de r of magnitude bette r
than TCXO designs, while
the propo rtion a l-c ontrol
type of oven is from one to
two orde rs of magnitude
better than TCXO .

Table 1 lists typica l stabil
ity specifica tions for severa l
mode ls of counters by sever
al different manufacturers.
Note that the short-te rm sta
bility is given only for the
oven type of timebase. The
TCXO and crvstal osc illator
must be operated for a full
24 hours before the stability
reaches the specified leve l.
At operating times less than
24 hours, the stability is
poorer. Some models use a
separate regu lated power
supply for the TCXO that is

___ __-'C/Jf! R[ CT OUTPu TJ

~---- . . ---------------0111" ". ...u· }Jr· -.=o-..=.-=.=-.=.-Q" ;; o-v~
i->
l- e- - -- ~.- - - -,

\J V
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[""OIl

oscillator for the ttmebase.
and even though the crystal
is operated at room temper
atu re, it provides better ac
cu racy than the 6O-Hz pow
e r mains. Note that power
compa nies typi cally will
quote vel)' high accuracy
fi gu re s fo r t hei r powe r
plant's operating freq uency,
but these are frequency av
erages over a very long time.
The short-te rm acc uracy,
whi c h is what conce rns
counter users, is terrible.

The TCXO is an encapsu
lated oscillator that is specif
ica lly compensated against
tem peratu re cha nges. The
TCXO provides at least an
order of magnitude better
stability than room-temper
ature osci llators. The TCXO
is less expensive now than in
the past, so even moderate
ly-priced counters now offer
TCXO stability.

The oven-controlled CI)'S-

L
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Fig 8. Impulse noises cross the hysteresis window.
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Fig 9. ( DIrect and incorrect window positioning.



YOU FOUND IT!

Kantronics Software

~~v~~y," ~..!' y," !'''' "'v~
Apple • • •
Atari • • •

VIC-20 • • • • •
Comm -64 • • • •
TRS-BOC • •
Tl -99/4A •

Put your com p u te r en -t he -er r
w ith either In te r fa ce II or th e new
Kantronics Universal Terminal Unit.

Interface II is designed for
use w ith the A p ple . Atari. T I·99/ 4A.
T R S-8OC. VIC- 20. o r Comm odor e 64
com p ute rs. Sugge sted Retail 269.95

T he Univ er s a l Terminal Unit is
com p at ible with IBM, Kaypro.
T R S Model III and IV, and many
other com puter syste ms .
Su ggested Retail 199.95

Interfa ce II

Interface II is the unit for
the s erious a mateur. When used with
Kantron ics softw a re , Interfa ce II
g ives the sensitiv ity and
vers a tility a sked for by o ur
users. Inte rface II gives you
the fo llowin g features :

• Si x pole s witched capacitance
prelimiter fil ters for o pti m u m
performance on s h ift se lecte d;
C W o r RTTY 170. 425. 850.

• Limiter or Ii m i ter le s s
operation means o nly 2-7
millivolts of a udio are
nece s s ary to dri ve the u n i t.

• T wo ch ann el operation a llow s
s imultaneous h oo k -u p of both
HF a nd VHF tran sceivers .

• Ou r u n iqu e tuning system
di s play s bot h Mark and Space
tone s . Scope outputs a re
als o available.

• Stable quartz generated tones
give clean AFSK output o n
all s t a nd a r d s hifts .

• RS-232 o r TTL level com p a tible.
N o m odification kit required .

Universal Terminal Un it

UTU is Kantron ic s newest
interfacing development.
Now any com p u ter with a n RS-232
p ort and a terminal program ca n
interface with y our transceiver.

UTU require s n o additional
decoding software as an internal
microcomputer g ives UT U data
process ing capabilities to send
a nd receive in four coded a mateur
formats . A short terminal program or
com m u n ica t ion s program is used to
link the com p u ter and UTU. Th is

For more information contact
an authorized Kantronics

dealer. or write

allows the operator to taylor
his terminal program w ith
de s i r ed featu r es .

The UTU package includes:

• Sample terminal programs for
IBM, Kaypro . TRS·80 Models
III and IV.

• T un in g bar g raph dis pla y ing
both Mar k a nd S p a ce tones.
Additional LED's to indicate
Lock and Valid during Amtor.

• RS·232 and TTL level c ompatible.

• Send and Receive CW(6·99 WPM).
RTTY(60, 67, 75 . 100 .132 WPM).
ASCII (110. 150.200,300 baud). and
Amtor modes A . B. and L.

II.! Kantronics
1202 E. 23rd Street (913)842-7745
Lawrence. Kansas 66044
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The Best Active Antenna
COSTS LESSI

limit and drop ICM' again
when the signal crosses the
lower limit. but noise im
pulses adding to or subtract
ing from the signal ampli
tude could prov ide prema
ture or del ayed trigger tran
sit ions. The correct duration
of the trigger output pulse in
Fig. 10 is (t, - tll. but under
worst-case co nd it io ns t he
actual duration may be as
much as (t. - tl)' and that
amount represents a consid
erable error.

The solution for th is prob
lem is to cause the signal to
slew through the hysteresis
band as rapidly as possible.
Two methods can be used to
implement th is so lution.
O ne is to na rrow the window
by adjusting the trigge r-am
plitude contro l. and the
other is to increase the
waveform's slope by pream
plification.

On some types of signa l
waveform it is sufficient to
adjust the trigger-level con
trol so that the counter trig
gers on the steepest portion
of the waveform. O n sine
waves. fo r example, thi s
point occurs at zero cross
ings, but on othe r wave
forms it may occur e lse
where on the signa l.

One fi nal type of signal
re lated problem involves
the case where successive
cycles have va rying ampli
tudes. You can pos ition the
trigger so that it sat isfies
some of the cycles -see
Figs. 11(a) and 11(b)-but
others fa ll outs ide of the
hysteresis window. Again,
the solution may be rese t
ting the trigger control.

that it is operating over a
lower portion of the wave
form .

Similarly. impulse noise
riding on the signa l can have
an amplitude sufficient to
c ross both limits of the hys
teresis window. An example
o f t h is phenom eno n is
shown in Fig. 8, in which a
pulse in a symmetrical wave
train is carrying impulse
noise artifacts . In the case
shown. the noi se bu rsts
cross the window limits and
the reby force the trigger
output to create extra pulses
instead of just one.

Once again, the correc
tion requires readjustment
of the trigger-level control
to a point fu rther down the
waveform . In the case of a
non-square wave. the noise
may a ppear on the lead ing
or tra il ing edges and still
cause the problem. Fig. 9
shows the proper and improp
e r positions for the hvster
esis window on such a wave
form.

Note that filte ring of the
noise is not usuall y feasible
because of the bandwidth
requirements of the input
amplifier.

Fig. 10 shows a type of
noise e rror that is particular
ly troublesome on period
measurements. In this ex
ample. noise rides on a sig
nal that has a sha llow slope,
and so c reates a band of un
ce rta inty a round the signal.
The trigger circuit should
produce a high output when
the signal crosses the upper

7995

24 V;lll~ Str~

l~_lslo_n. rA 170044
(717) 2477)<J

control is adjusted so that
the ringing portions of the
signa l cross the limits. creat
ing additional " input" puls
es, a two-count e rror. The
cu re is to adjust the trigger
level control so that the ring
ing portions of the wave
form fall outside the win
dow limits-see Fig. 6(b).

The same problem exists
on sine-wave-input wave
forms (Fig. 7) that have a
large amount of harmonic
distortion. The cure is the
same, however. Read just
the trigger-level contro l so
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result from hysteresis-cross
ing or noise on the signal.

Trigger e rrors occur be
cause the input signa l cross
es the hysteresis window
limits too many or too few
times. We saw in Fig. 3(b)
that a signal will fa il to in
crement the DCA if it does
not cross both limits of the
hysteresis window. causing
too low a cou nt.

Fig. 6(a) shows how seve re
ringing on a signa l can cre
ate extra. spurious counts of
the DCA if the trigger-level

Fig. 10. Noise band along a Fig. 11(a). Successive cycles
shallow-slope waveform. with varying amplitudes.
12 73 Magazine · September,1984

How Much Sensitivityl

It is possible that a system
can have too much sensitivi
ty. Whi le that statement
may seem he retical, there
comes a point where the sen
sitivity is too great because
it permits noise or distortion
artifacts to c ross the win
dow limits. In some cases.
therefore. our " fix" for ce r
tain problems is to reduce
the sensitivity or inse rt an at
tenuator into the line.•

Fig. 11(b) Other cycles with
varying amplitudes.
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Advanced Computer Control
... for your repeater

...
...-,"C._

~l"''''' .CO '' ' .''''' " •
""'-""', , .", " . " 0;.....,..,.

~..10\)'"''0'''
,~. 'I h. '[ ":. - 'I~ "I"i:_ . '::..~_ . =. : S. .;:
'r;," "[ :.. "" " ,,- ~

=;' ~ ~~ ;[ ~ :::-'- 'I '
: -- : - , ... ;'• . .

-
- '

response metering, synthesized remote base
operation, pag ing, mailbox, and the most ad
vanced autopatch available - anywhere! De
signed for reliable, consistent, enjoyable operation
in any system. Field proven in hundreds of
commercial and amateur repeater insta llations.
The Rc-BsO will always be the leader in high
performance repeater control.

Available from $1195**

r

The Re-BSO provides the most advanced
technology available in repeater control. With
"designed for the future" architecture that allows
upgrade through software so that it w ill never be
obso lete. Complete remote programmability with
E2PROM via Touch-Tone" or your pe rsonal com
puler. Offering unique features including the
highest quality synthesized speech and fully
automatic scheduled operation. Plus voice

The RC-85
Repeater Controller
The Rc-BSO's "little brother"!
Remotely programmable lo's,
command codes, auto-dia l
numbers, t imers, and more.
The RG-8S controller includes I
many of the features plo- aiC=:
neered by ACe such as eyn- - -
thesized speech, remote base, paging, and more. Now any repeater buoqet can afford the benefits of
an ACe controuen All just $895 (board) or $995 (rack mount).*

NEW PRODUCTS

Call us for more in formation on our complete line of amateur and
commercial repeater con trol products.

"" 121

ad'Jonced
computer
controls. Incace

-rocrooee a one year limited warranty
··Includes a two year limited warranty

oVR 128 • Digital Voice Recorder - Solid state
voice storage and playback for remote recording
at 10's and announcements, voice mail, and user
diagnostics.

IVS 6/12 • Inte lligent Voting System - Six or
twelve channel voting wi th OTMF remote control.
In-band signal quality evaluation, audio equaliza
tion, and activity logging.

ShackMaster" - Remotely control your home
station using Touch-Tone commands over the air
or over the te lephone. Patch yourself
th rough your home equipment onto
the HF bands, and to VHF and
UHF frequencies.

The ITC-32 Intelligent Touch-Tone
Control Board

Remote control at your tinger
t ips wi th 28 commendable

outputs, plus alarms, re
pea ter and remote base

control functions, re
sponse messages,

and more. An
ideal bu il d ing

block for your
repeater.
An easy

way to add
a remote

base to your
system. Or

even to re
motely control

you r home.
Only $389

10816 Northridge Square, Cupertino, CA 950 14 (408) 749-8330

"" See List 01 Advert/lftrs on page 98 73 Magazine· September, l 984 13



i'f'fer H, Pulman KnB
84 Burnham Road
MOf,;S Pla;ns NJ07950

Elementary, My Dear:
Watts 'n' Swr

Stop guessing. Build this no-nonsense VHF/UHF wattmeter
and save your hard-earned cash.

•

Front view o f wattmeter.
14 73 Magazine . September, 1984

He re's a project everv
body can use - a cheap,

reliable wattmeter that can
be used anywhere from SO to
500 MHz. It uses a n e tched
line circuit for coupl ing a nd
has two power ran ges. Addj.
t ionally, it ca n be calibrated
to measure swr as well !

The idea fo r this project
grew out of d iscussions the
Split Rock ARA had back in
1980 conce rning a possible
cl ub project. Among the

many ideas kicked around
was one fo r such a wattme
ter, a lthough at the time an
unrealistic figure of $15.00
for the total cost was antici
pated. As expected, the pro j
ect never got off the ground .

I stuck with the concept
and ove r the years t inkered
with various designs. Some
where in the past I had stum
bled upon a c ircuit that used
an etched transmission line
and coupler, so a trip to the

technical a rch ives in the at
t ic revealed what I needed.
The big prob lem was that
the etched line was nowhere
near 50 Ohms! This wouldn't
do at all . After all, what
good is a 5£X).()hm watt
meter?

Additiona l researc h re
vealed that the dimensions
of a 5<K)hm striphne etched
on G-10 epoxy board were
close to 1f1 0 inch in width,
with any le ngth usable , Afte r
confirming this with Steve
Katz WB2WIK, I began care
fully etch ing test boards in
the darkroom using precision
rulers and masking mate rial
cut with an x-acro" knife .

After about fou r pro to
types, a board was pro
duced which, when con
nected between two type
BNC connectors (using the
unetched side of the board
as a ground plane), exhibited
no ref lected power on a Bird
Model 43 wattmeter co n-
nected in se rie s and tertnj

nated at 50 Ohms, Voila! I
had done it. Now to the nuts
and bolts of the circu it!

I should clarify any addi
tional comments by saying

that this unit is really a bi-di
rectional coupler. As such, it
can be used to measure sw r
or power-whichever you
prefer. It samples a small
amount of rl on the trans
mission line through a cou
pling line which is term j
na ted in th e middl e . At
either end, type 1N60 diodes
are used to rectify this sma ll
sampled voltage. Add a few
switches, pots, and a meter
a nd that's it! Per iod.

As I just mentioned, rf en
ergy traveling on the 500hm
section from input to output
is sampled by the - JO.dB
coupler-sort of like wind
ing a link coupl ing at HF fre
quencies. 01 and 02 can be
almost any kind of po int
contact diode. but the best
choice would be a 1N60 due
to the better performance
characteristics at VHF/U HF.

The sampled, rectified dc
voltage is then routed to R2
or R3 via SPOT switch 51 .
These two potentiometers
set power ranges o r can be
used to se t frequency ranges.
Note that as with most watt
meters that use coupling
lines. the degree of coupling



KT2B vhf wattmeter 01983

TOCHASSIS ~-i
SO- 239

TO SO-239

"

TO SI~A=f-...:::::::"""-""'::::::::::::::::=t=::::::::::::::::~"""':::::::~-~C~TO SIB

THESE HOLES SOLOER
THROUGH TO GROUNOPLANE

Fig. 1. PC·txJard overfay for parts.

...
•

C1983

line. Solde r the braid to the
back of the d ouble-sided
board.

Cal i b ra t io n ca n b e
a chieved with use of a
known, accurate bridge or
wattmeter, such as a Bird
Model 43 or simil ar unit Set
the unit up to the ranges you
desire by ad justing the ten
tum pots, R2 and R3. For ex
ample , you may wish to
measure the output of two

S t~n'A TI C OF "AT1,,(T(~

i i
,.. ,u 1~ ".,u

• "'"r ' .. r oo
se

' ""," ~.

O- Ml.. A

'" "\9""].

•
Fig. 2. Master art for PC boerd.

as shown in Fig. 1, along with
appropriate lengths of wire
to connect to each switch.
Install the side connectors
of your choice along with
about 1" of braid or finger
stock for the ground connec
tion. Finally, install the com
pleted PC board by suspend
ing it between the ce nter
pins on the co nnecto rs and
then solde ring the center
pins to the 5O-Ohm e tched

vhf wattmeterKT2B

...
•

either type 50-239 or BNC
female. Use finger stock or
braid to make a good con
nection from the ground lug
to the backside of the PC
board.

I would suggest installing
the meter in the case first be
fore doing anything else. A
recommended unit would be
the Radio Shack #270-1751 ,
SOiLA movement It's inex
pensive and has a big sca le
that is easy to modify. Next,
mount the two switches, 51
and 52, on either side of the
meter face. Prepare the PC
board with a ll components

fS - 50~

R.F.WATIS

rises with the freq uency cho
sen and decreases with a
lower frequency, so that dif
ferent readings will be evi
dent on different bands for
the same power leve l mea
sured.

Also note that while the
actual power measurement
and its re lation to the meter
scale is a function of a loga
rithm, the relation between
decades of measurement is
a linear function. This a llows
the use of one meter scale
on any band. Power levels
up to 500 Watts ca n be mea
sured accurately with th is
unit-typically within 10%
of a Bird 43-OOt I haven't
tried anything higher. Tef
lon'M board would be a bet
ter choice for higher power
levels.

R1 on the sampling line
functions as a term ination,
and you may have to tinker
with it a bit to determine
cou pling cha racte rist ics. I
found a value of 27-33
O hms to be fine. C1 and C2
function as rf bypass capaci
tors. The best way to mount
the PC board is to suspend it
between two connecto rs -

Fig. 3. Meter scale for Radio Shack~ meter. Fig. 4. Schematic..
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HARDLINE
7/8"-50Q

01, D2
R,
R2.R3
5 1, S2
ci. C2
Jl , J2
M,
case

Parts Ust

l N60-type diode or similar
33-Otlm, V.-Walt resistor
15-tum, ~/.·Watt. 500k pot
SPOT Minlswitch
.001 disc, 50 volts
SQ.239 connectors

5O,.A """"""""
LMB TF·7eo case

Radio Shack
Radio Shack
Jameco It43P
Jameco N-lMT121
Radio Shack
Nemal Elect.
Radio Shack
(dist ributor)

10 @ .99
5 @ .39

$1.19
$1.49

2 e .39
$ .79
$8.95
$3.80

$21.46

A.G.W.
ENTERPRISES

-'"
ROUTE 206-RD 10
VINCETOWN N.J.

08088

DISCOVER THE ULTIMATE
POTENTIAL OF YOUR STATION

609·268·8166

mobile rigs; one with 25
Watts at 146 MHz and one
with 10 Watts at 440 MHz.
O r, if you wish, you can add
additional trimpots for addi
tional ranges.

I have included in Fig. 3 a
template for a wattmeter
scale that can be used in
stead of the~ scale on
the meter. Remove the me
ter face carefull y, using a
screwdriver to pry it off.
Next, using extreme care not
to bend the meter move
ment, work a small knife or
screwdriver under the metal
scale on the unit. PI)' gently
around the comers unt il it
pops free, then slide it out.
Use this metal scale as a

template to cut the supplied
scale to size. Reinstalling
the new scale is easy since
Radio Shack uses dou ble
sided tape on the face to
hold the factory-supplied
scales. Snap the cover back
on and you' re in business.

As was stated before, ac
curacy has been measured
to with in 10 % or better of a
Bird 43 on the desired fre
quency . If you want, you
can remove the meter and
remote it, leaving the cou
pling unit in its own box.
This could be handy for mo
bile installations! If there is
interest, I can supply etched,
drilled, and plated PC boards
for $10.00 each.•

In 1978 we created the first micro
processo r based repeater and here is its
successor the incomparable M ARK 4CR.
Of course it has autodial and tail mes
sages, after all, we invented those
features . Sure i t has autopatch, reverse
patch and built-in ID. But hold on _. it
also has Message Master n' real speech
and receiver v oting. Its all new receiver
puts 7 large helical resonators up f ront
for extremely high dynamic range. Yes,
MARK 4CR is the next generationl

• Unlimited vocabulary speech messages In your own voice

• Hundreds of tone access functions, many with ume-ot -cav setting

• All vi tal parameters can be set remotely by tone access

• Two phone lines and dozens of input/ output control lines

• 4 channel receiver voting plus fu ll linking capability

• Bus structured design lor easy hardware/software expansion

• " Overload proof" receiver wi th 7 large helical resonators

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

MICRO CONTROL SPECIALTIES

23 Elm Park , Groveland, MA 01 834 16171 372·3442
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AUTOMATIC
ANTENNA MATCHER

"'G N an... AUOlln, c
••n • •• lin e", .

200 ....u. ".1.".
. f , . 70 ••Z..-
• •

•
----..-- ~ - - -

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!

• NOW IN USE ON THE FOLLOWING NAVY VESSELS '

• USS ENTERPRISE' USS HECTOR' USS SARATOGA' USS PHOENIX' USS PRAIRIE'
• USS LEXINGTON, AND US NAVY MAR.S. •

"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) ,

••••& •••• &.&.&. ISISla.E.& .s.s.&. I 5 ESSIE SF •• PS5 70•••••••••· ••••
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THEN THE WORLD!
Better communications start with your subscription

to 73Amateur Radio's Technical Journal
- - ---- - ------------------- --------------------

YES '
Start my no-risk subscription today and send me 12 issues of 73 for $19.97. I understand
that with payment enclosed or credit card order I will receive a FREE issue making a

' total of 13 issues for $19.97.
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• One year Warranty
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Order Toll Free ... call
1-800-521-4414

NEW! Regency" MX7000·E
list price $699.95/C E price $449 .00
1o-Band,2O Ch.n..e ' . Cry.'."e•• • AC/DC
Frequenc~range:2S-SS0 MHz. continuous coverage
and 800 MHz. to ' .2 GHz. conrinuous co~erage

In addition to normal scanner listening, the
MX7000 oHersCB, VHF, and UHFTVaudio, FM
Broadcast, all arrcrat t ba nds (civil and mil itary),
800 MH z communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures.

The R8gency Touch MX7000 provides the
ease of computer controlled, touch-entry pro
gramming in a compact-sued scanner fo r use
at home or on the road. Enter you r favorite fre
quencies by simply touching the numbered
pressure pads. You'll even hear a - oeec" lone
that lets you know you've made contact.

In addition to scanning the programmed chan
nels, the MX700Q has the ability to search through
as much as an entire band for an active frequency.
When a call is received, the frequency will
appear on the digital display.

RegencV" Z10·E
List price 5239.95fCE price $ 138 .00
CS-S.nd, 10 Chennel • No-c,.,.r.l .c.nner
PrIori" control. Seerelt/Sc.n _ AC/DC
Bands: 3O-S0, 140-174,440-512 MHz.
Cover your cocee of over 15,000 trecceocree
on 10 channels at the touch of your linger.

OTHER RADIO ACCESSORIES
B-4·E 1.2 V MA N~Cad ball""". (8el of lou,!, $9.00
A·135C-E Cryelalo;er1riicale ,. , , ,$3,00
AllO-E Magner mounl mobile snl"""" _.S-35.00
A7().E Sese stalion sm_ . .. . .. __ $35,00
Add UOO..........'Ilb'... _ lAdooa:l M!he _ .....
Add SJ-OO "'!pPing per ..,..,...... antenna-

BUY WITH CONFIDENCE
To gel ,tt. f• • ,••t d ."".r, from CE of any
scanner, send or phone your order directly to
our scanner Distribution Genter:" Be sure to
calculate your price using the CE prices in this
ad. Michigan residents please add 4'!1b sales tax
or supply your tall. 1.0. number. Wri tten pur
ch ase orders are accepted from approved gov
ernment agencies and most well rated firms at a
10'lb surcharge for net 10 billing. All sales are
subject to availability, acceptance and veonce
ton. All sales on accessories are final. Prces,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed diHer
ently. A 55.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by wrrting to CEo InternatiOnal
orders are invited with a 520.00 surcharge for
special handling in eaanon to shipping charges.
Nc n-certlfied checks require bank clearance.

Ma ll o rders to: Communications Electron
ics,· Boll 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7 ,00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska. or
APO/FPQ de livery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-lree in the U.S. Dial
800-521-4414. In Canada, order tee-tree by
call ing 800-221-3475. WUI Telell. CE anylime,
dial 671 -0 155. II you are ou tside the U.S. or in
Michigan dial 313-973-8888. Order today,
Scanner D,stributiQn Cenler· and CE logos are eaee
......... of Communical","a ElectrOlla Inc.
f Reoencr Is a tederaIlr regoste<ed 1...-mar1I 01 Regency
Electronocs Inc. AD _0603M·E
Copyright ID 1984 Communications Electronic.
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Regency" C403·E
list price $99.95/ C E price $59 .00
S-S.nd, .., Chenn.1 • Cr,.r.I.cenn.r
Chennellndleet_ LED. AC onl, • L_ co.r
Bands: 30-50, 148-J74, 450-410 MHz.
Regency's basic scanner, the C403 gives you
the excitement 01 police, fire and emergency
calls at a budget price. It can t une in to any of
live publi c service bands and brings th e signal
in loud and cl ear...on any 01 lour possible
channels. It comes with detachable telescope
antenna and AC power cord. Order one crystal
certificate for each channel you want to receive.

~~P~C~~3~r:5/~E~~12~~;~
.Band, ,;,0 ChIInnef • 110 Crys.., sc.nnw
"ereh • Loclrou' • Priori" • Seen d.'.,
Sid.", IIqllld cry. tel dl.pl., • Dl8;tel Cloclr
Frequency range. 30-S0. 144·J 14. 440-S12 MHz.
The new handheld Regency HXl 000 scanner is fully
keyboard programmable lor the ultimate in vereetu
Ity. Youcan scan up 1030 channelsatthesametime.
Whe" you activate the priority control you automat
ically override all other calls to listen to your lavorite
Irequency. The lCO disPlay is even sidel;t lor night
use. A die-cast aluminum cnasrs makes this the
most rugged and durable hand-held scanner avail
able. Therels even a backup lithiumbattery to main
tain memory lor two years. Includes wall charger,
carrying case, beh clip, flell.ible antenna and nicad
battery. Order your Regenc, HX1000 now.

Regency" R106-E
list price $ 159.95/ C E price $92 .00
a-Band, fOChennel. e,y.r.I_. AC/DC
FreQuenc, range: 30-So. 146-114, 4So-S12 MHz.
A versatile scanner, The Regency R-106 is built
to provide maxtmum reception at home or on
the road. Rugged cabinet protects the advanced
design ci rcui try all owing you years 01depend
able listening.

NEW! Regency" R1050-E
list c-ce $179.95/C E price $ 109 .00
a-Bend. fO Chenn.l. Cry.,e"• • •• AConl,
Frequency range: 30-50, 144-174, 440-512 MHz,
Now you can enjoy computerized scanner ver
satility at a price that's less than some crystal
units. The Regency R1050 lets you in on all the
action of ccuce. fire, weather, and emergency
calls. You'll even hear mobile telephones.

Programming th e R1050 is easy. Merely touch
the keyboard and enter any of over 15 ,000
trequenctes on your choice of 10 channels.

Regency~ HX650-E
List coce $ 129.95/C E pric e $79 .00
5-S-1td, a C,"-n".,. Herrdh.Jdcrys'.'scanner
Bands: 30-50, 146-174, 4S0-51 2 MHz.
Now you can tu ne in any emergency around
town, from w herever you are, t he second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in
cludes battery charger/A.C. adapter.

NEW! Regency" HX-650p·E
List Price $ 189.95/CE price $104 _00
Now, Communications Electronics otters a
special packaged priCe on the RegencyHX-650
scanner and the fo llowing items for only 51 04.00.
You get t he Regency HX-650 scanner, a set 014
AAA ru-cac batte ries, t he MA·506 carrying case,
sill. crystal certificates. AC adapter/ charger and
tlell.ible rubber antenna lor only 5104.00 per
package plus $10.00 shipping/handling. To
order this special package, use CE special
order number HX-650 P-E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
1'lb, for three scanners deduct 2'lb. four scanners
deduct 3%, five scanners deduct 4% and sill. or
more scanners purchased at the same time
earns you a 5% discount 011 ou r super low
single unit p rice.

".....c,
MX !JOOO> _

Regency" MX3OOQ-E
List priee 5319.95/ C E price 5 179.00
e-hnd, 3 0 Conn" • "'~ry.r.' .eenn.r
" e reh • Loclrou' • PrlorifJ • AC/DC
Bands: 30-50, 144-114, 440-S12 MHz.
The Regency Touch MX3000 provides the ease
of computer controned, touch-entry program
ming in a ccmpect-sued scaneer tcr useat home
or on the road. Enter your favorite public service
trecoeocee by simply touching the numbe red
pressure pads. You' ll even hear a "beep" tone
that lets you know you've made contact.

In addition to scanning the programmed
channels. the MX3000 has t he ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel l
priority, dual scan speeds, scan Of search de lay
and a brightness switch for day or night operat ion,

Regency~ Z30-E
List crce $279.95/ C E pr ice 5 169 .00
.s.td, ,;,0 C".",.., •~ . ca_
BandS: 30-S0, 144'174, 440-S12 MHz.
Cover your Choice of ove r 15,000 frequenc ies
on 30 channels at the touch of your l inger.

NEWl
v&

~€:"""C~I @

Scannel's
Communications Electronics~

the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be
cause CE distributes more scanners
worldwide than anyone else. Our ware
house facilities are equipped to pro
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for qu ick shipment, SO if you' re
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEW! Regencyl MX5000·E
U st price 5599.95/CE price $359.00
"ult~"'nd, 20 Ch.nne' • No-erysre'seenn.r
"ereh • Loclrout • Prlorlf, • AC/DC
"'eer.llie A.'II mooHS • LCD dl.pla,
WOt"ld'. '1,.,e ontln_s eo",.,.ev- . een n.,.
Frequency range: 25-550 MHz. conrinUOt.ls COlf9f8gEl
Never before have so many teetures come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover
age from 25 to 550 MHz. That means you can
hear CB, Tele",isiOn audio. FM broadcast eta
uces, all aircraft bands including mili tary and
the normal scanner bands. all on your choice of
20 programmable channels.



NEWl
unilJen"

Products
Comm unications Electronics;

the world's largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radi os
have bee n acqu ired by Unlden Corp
oration of America. Because of this
acq uisition. Communications Elec
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit'" radar
detectors. To celebrate this acqui
sition, we have special pric ing on the
Uniden line of elect ronic products.

Bearcart300-E
List price $549.95/CE price $339.00
7-S.-tld, 5 0 Ch enn e' .. Se",/c• • • • reh .. No
ery.'./eeenn.,. .. All A/ref." e n d Public
Se",le. ban d .. .. Priority Chenn_' .. AC/DC
Bands: 32-50. J 18-138 AM, 144-174, 42 1'512 MHz.
The Bearea, 300 is the most advanced automatic
scanning rad io that has ever been offe red 10 the
public . The Bearcs, 300 uses a bright green fluo
rescent d ig ital d isplay, so it's idea l for mobile
applicat ions. The &larea' 300 now has these added
featu res: Service Search, Display Intensi ty Cont rol,
Hold see-en and Resu me Search keys, Separate
Ba nd keys to permit lock-ill/lock-oul of any band tor
more effiCient service search.

Bearcat'" 20/20-E
Lisl price $449.95JC E price $289_00
'-••1Id, 40 Ch _ . l. Cry. "'''•• • S-ch••
AM Alrcr.".nd Public llerrlc. Nnd• • A~DC
Pnorftr ChIIIWNI • 11I,--, CMnrNIAce... . ".,.,
Freq" ."cy"II~ 32·50. 118"38 ,u,l, 144 '1 74, 42005 12 MHZ
Find an easy chair. Turn on your Bearea' 20/20
and you' re In an airplane cockp it. listening to aU
the air-I o-g round conversa tions. Maybe you'll pick
up an e:o:c il ing search and rescue mission on the
Coasl Guard channel In a f lash. you're back on the
ground lislening as n_s crews report a fast
breaking stQfY. Or hearing police and f ire ca lls in
your own neighborhood, in plenty of time so you
can take p recautions. You can even hear ham radio
transmission, business phone calls and govern
ment intelligence agencies. W ithout leaving your
easy chair. 8&cause you've got a &larca' 20/ 20
righ l beside it

The Bearcat 20/20 monitors 40 frequencies from
7 bands, inc luding aircraft . A two-position switch,
located on the front panel, allows moni toring 0120
channels at a time.

Bearcat'" 21 OXL-E
List price 5349.95/ C E price $209.00
ts-B.nd, fB CM""" • er,. r.II••• • ACIDC
Frequency range 32·50, t44-174, 42 '-512 MHz.
The Bea,car 21OXl scanning radio is the second gener'
ation scann er that rep laces lhe popular Bearcaf 210
and 211. II has almott tw;ce the scanning C.~City 01
the s.areaf 210 with l S channels plua dual llCannlng
speeds and • bright green f1uore$C&nt di$pla,. Aulo
matiC seareh finds n_ frequencies. Features acan
delay, single an lenna. palented Irack tuning and more.

Bearcat'" 260-E
List price 5 399.95/ C E pric e $249.00
B-""d, U' CN _' • Plloi ltt • AC/DC
Freque nc , range 30-50, 138-174, 406-5 12 MHz.
Keep up with police and lire c.1Is. ham ..cliO operators
and other l ....nsmiS8i1)n while yWre on the roa<! with .
Beareal 260 scanner. Designed wilh police and lire
cecaetment cooperat ion. its unique. pract ical shape
and speCial l wo-poaiUonmounllng brackel makes hump
mounted or under dash inslal lalion possible In any
vehic... The Bearcal 260 is so rUQQt'ldI, built for mobile
use Ihalll meelS mililal)' standard Sl Oe. cu r¥e y for
vibration ral lng. tncOl"POfaled in if5 rugged, .11 metal
case iaaspecially positioned speaker delivering 3 ....a"s
of crisp, clear audio.

NEW! Bearcat'" 201-E
List p rice 5 27 9.95 / C E price 5178.00
e-s."d, fe Chann.I • e,y...I1._ . AC.mr
Prlorllr • Sca" DeJ"r • On" K."r __tit«
F~~1"'1I~ 30-50. 11'·I3'AM. "'-' 74. 42005 12 '1Hz
The 8earcal 201 performs an, acanning funchon you
could POSSibfy w,nL W,lh push bullon _ , yGU c.n
pr-ogram up to I e channels for . utomalic mon itor ing.
Push anomer DUllon and search lor new fr&quencies.
There are no crystals to limit what you want 10 hear.

NEWl Bearcat" 180-E
List price $249.95/ C E p r1 ce "49 .00
• • ,,1Id, 18 Ch_I. "r#erllF. AC-'r
FffKjuancy ran~.- 30.50. 138-1 74. 408-5 12 M HL
Police andfire calls. Ham,adio transmisslons. B.nineas
and government undercover operaiions. You can hear il
all on a Bearear 180 scannar radio, Imagine the thrill ot
hearing a malor news evenl unlold even before Ihe
news organizations c.n repon it And the SK urit , of
knowing whal'S happening in your neighborhood by
hearing police and tire c.lIs in l ime to t.ke .,-808uhons.
There'SnOl hing like scan ning 10 keep,ou in-th..know.
and no better ....a' 10 get scanner radio perform.nce at a
value price than wil h lhe 8earc.ll S0.

Bearcat" 100-Er.. "~I_....,.r.I",..,.........,.,.. ,. , M__•

List price $449.95/ C E prIce ,234.00/••C'AU
. ...1Id, 18 CIo_el. U.vHI CrJr. ...,~.
~Io • limit. Hold • LeGtl-' • A~K
Frequellcy range: 30050. 138, ' 74, 40tH ; 12 M Hz.
The world's fi rsl no-crys tal handheld sc.nner haa
compressed Into a 3" x 7" x 1'1." case more .c.nnlng
POWef lhan is found in many base or mobile _ nners.
The B.areal 100 has . fu. 16 c....nnels ....,th frequency
coverage I hat includes •• public aervice banda (Low.
High. UHF and · r bands!. the 2-Meler . nd 70 em.
Amaleur bands. plus MIlitary snd Federal Gov.rnmenl
frequencies. II has chrome-plated ke,s tor functions
thai are user cont rolled. such as lockout, manual end
aulomatic scan. Even eeercn Is provided, both manual
and . utomatiC. Wow...wI'Iat a _ nner!

The Beare. , 100 produces . udlo p(lWlBf OUlput of 300
milliw.lts., is Ireck-t uned and "-,, se lee1ivity 01 bell. r
than 50 dB down and sensit ivity of 0.6 micl"ovefla on
VHF and 1.0 mierovolta on UHF. Power conaumplion III
kepi e:o:tremely low by using a liquid cryalal display and
excluaive low power integraled clreuits.

Included in our low CE price la asturd, carrying case,
earphone, DaileI)' cherger/AC . (Iapter, aix M nioc.d
ballerles and tle:o:iDle .nlenna. The Be.-rcar 100 la in
stock 'or quick shipment. $() ordef your _ nner loday.

Bearcat'" DX1000·E
List price $649 .95/ C E price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcal OXlOOO shortwave rad io m.kestuning in
London 85 eas, as dialing a phone_ It I.ature. PlL
synl h_ized accuracy, two t ime lone 24·hour digital
QUartz c lod< . nd a bu ilt-in timer to ..... ke you to your
favoril e shortwave Sls lion. II can be programmed 10
activate peripheral equipmenlilke a lape recorder 10
record UP 10 l ive difteranl broadcasts, any frequency.
an, mode, while,ou are .sle-ep or al WOtl<. II will receive
AM. L$B, US B. CW and FM broadcast..

There's never been .n easier ....ay 10 hear wnat the
world has 10 88y. Wilh the Bfl.real OX1000 shortw.ve
receiver. you now have dlrecf BCCeS8 to the world.

Unlden" PC22-E
Lis t p rice 5 159.95/ C E pric e $98.00
The Uniden PC22 llI a 40 channei AM remote mobileC8
rad iO. IrsIhe .ns....erforloday'. amatlercars which don'l
a....ays provide adequale space tor mounting. Sones ~11

the controls a'e on the micrOllhone, you c.n ata.h the
"guIS· in tne trunk. The mit;roptlone h.. up/down
channel selector, digital display, TX/RX indic.lor .nd
external speaker jack. Dimensions: 5~" W :o: 7.,." D :0:

11'1" H, 13.8 VOC, P08il lve or negative ground.

QUANTITY DISCOUNTS AVAIUaLE
Order two scanners at the sam e t ime and~uct

1%, for th ree scanners deduct 2%, four scanners
deduct 3%, f ive scann e rs deduct 4 % and si x o r
more scan ne rs purc hased at the same t ime
earns you a 5% disc ount oH o ur auper low
single unit price.

Uniden@PC33-E
List price 5 S9 .95/ C E price 544.00
The UII/dell PC33 boasls a su per-compact case and
tront'~ne l mike COnnKIO,10 iiI comfOr1abl, in today's
smaller cars. COnlrots: Power & Volume. Squelch;
S..ilch." ANL Other 'e.tures oI lhe PC33 incl ude
Graduated tEO - S""/RF Meier, [l;gitaJ c:hannei indocator.
DimenSion$: 6 "' W :0: 6" 0 x 1'-" H. ± 13.S VOC

Uniden@PC55-E
Lis t price 5 8 9 .95/ C E p ric e $59.00
The fu ll feal ured Unidall PC55 tront-panel mike eee
nector makes inatallation easier when s~ce ili a factor.
II ha.a ANL., PA-CB, Chan nel 9 and RF Gain swilches.
tED "S""/ RF meter, IX lile, PAl e:o:lefnal speaker jaCkS.
Dimen. ions: 6 " W x 6" 0 :0: I ~" H. ±1 3,S voc.

BanditN Radar Detectors
Now tnat e veryone else has taken their b est snc t at
radar detection, Ihe Un k:ten Bandit~ has done them
one better...w ith E.O.I.T.:" tee Electronic Data
Inter1erence Termina tor that actuall, edits-out
terse a la rm signals.

The Ba ndit 55, teetcree e cc nveotent brightnessl
cnmmer cont rol fo r comfo rtable day or n ight driving,
ptus a handy highway/ c it, con trol fo r ma:o:imum
fle:o:ibilitywhereveryou drive. The Bandit 95 Remote,
is a lW'o-piece modu lar unit thatleta you mount Ihe
1o"9" ' ange radar antenna behind the gril~ out of
view. The urtre-compect ccovot unit ca n then be
Inconspicuousl, tUCked under the dash or clipped
to t he visor.Order Bandlt55 -E to rS 119 .00 each or
the Bandit 9 5·E Remote lor S139.00 each.

OTHER RADIOS AND ACCESSORIES
F.E·E Frequency Oireclory lor Easlern U S-A $1 2 .00
Fa-Woe: Frequency Oirectory for W.lern U.S.A $1 2.00
ecWA-E Be.arcal Wealher Alen" $3$.00
~E Magnet mounl motHle ani""",, $35,00
A7G-E Baae slalion antenna $35.00
AQd 13,00 shipping foraJlaceessotiH orderedalltle samet_
Add$3,00 shipping per acanne, anlenna

BUY WITH CONFIDENCE
To ~.t II,,, ,• • ,••t d.lw.,., from CE o f any
product in th is ad, send or phone your order
d i rectly to o u r Scanner Dist ribution center'
M ich igan residents p lease add 4% sales tax or
supp ly your tax I.D. numb e r. Written purchase
ord e rs are accepted f ro m approved govern
m e nt agencies an d most well ra ted firms a t a
10'lb surcharg e lor net 10 billing. All sales are
subject to availability, acceptance and verifica
t ion. A ll sales on acce ssories are fina l. Prices,
term s and specif ica t ions are su bject to c hange
without notice . All pr ices are in U.S. do llars. O ut
of s tock ite m s w ill be placed o n backorder
automatically unless CE Is in st ructed d iffe r
ently. A 5 5.00 add it ional hand ling fee w ill be
charged for a ll o rde rs w ith a merchandise to ta l
under $50.00. Shipmen ts are F.O.B. Ann Arbor,
Michigan. N o CO D's. Most products tnatwe se ll
have a manutecturer'e warranty. Free copies 01
warranties on these p roduc ts are avai lab le
prior to purch ase by writin g to CE. Internat io na l
orders are invited w ith a $ 20 .00 surcharge for
special handling in additiOn to shipp ing charges.
N on-certified c hecks requ ire b an k c learance.

M.ll o rde r. to: Comm unica tio ns Electro n
ics~ Box 1002, Ann Arbor, M ichigan 4 81 06
U.S.A. Add 5 7.00 per scanner, radardetector or
C B o r $ 12.00 per shortwave receiver for U. P.$.
groundshipplng and handling in the continental
U.S.A. FOr C8nada, Puerto Rico , Hawaii, Alaska,
o r APO/FPO delivery, s hip ping charges are
three t imes co nt in e nta l U.S. ra tes. If you have a
Visa o r Master Card , you may c a ll an d p lace a
credi t card orde r. O rder to ll-f ree in the U.S. D ia l
800-52 1-4 41 4 . In C an ada, order to l l-f re e by
calling 800-22 1-3475. W U I Telex CE a nylime,
d ial 67 1-0155. If you are outside the U.S . o r in
Mich igan dial 3 13-973-8888. Order today.
Scanner Distribut ion Cenler~ and CE 10110$ are Irad&
marks oICommunications Eleclron iC$~ Ade 0101S4·E
t Bearcar .. a ' egiSlered ttademark 01 Un.,." Cor-potaI1Oft

Co p,r1ght O 1984 Communlcatlona Electron lc a

OrderTolI Free __ . call
1-800-521-4414

Consumer Products Division
a1S Pftoano. 0 Ilo-o '002 [] Ann Artoor. "'",,-n"'l oa U S "
e." TQU.·I'JlU _52' ....14 or 0 ...._ U,a .... Sl3-a72--8lll1ll



Don Jarvis VElDWG
30 Summerhilf Avenue
Pointe Claire, Quebec H91? 2K4
Canada

Bob Pepper VElA 0
Apt. 201, 455 32nd Avenue
Lach ine, Quebec H8T T'r2
Canada

Perfect Timing

•

Proud of your repeater? Construct this multi-talented identifier
and tell the world your who, what, and where.

fdentifier-t imer board.

22 73 MagazIne. September, 1984

Does the world really
need a new re peater

ide ntifie r circuit or, for that
matter, a new timer circuit?
Why a new one whe n so
many good designs abound?

Well , it was a combination
of circumstances and spec if·
ic needs which don 't seem
to be sa tisfied with the exist
ing designs.

Bob's 2-meter repeater.

VE2 BG. sha res a site with a
commercia l machine, one
of seve ral run by the opera
tor. Said ge ntleman was ad
vised by the DOC (Canada's
version of the FCC) that all
his transmitters (20 plus)
must henceforth incorpo
rate iden tif iers. Knowing
that the commercial models
wou ld cost him a minimum
of $500 each, he a ppea led
to Bob fo r an amateur (read
"low-cost") solution to his
problem.

At about th is point in
time, VE2DWG developed a
need for an identifier-t ime r
fo r a propo sed 10-GH z
beacon. This would, every
few m in ute s , se nd the
beacon callsign plus a mes
sage giving the location a nd
a QSl address for rece ption
re ports. This message would
require about 200 d iodes
to program a conventional
scanning identifier. requir
ing enough board acreage to
grow corn as a side line . This,
plus the thought of install
ing a smaller number of
diodes in 20 or more boards,
was enough to convince us
that programmable read
only memory (PROM) was

the a nswer to both requ ire
ments.

The complication of build
ing a PROM programmer
seemed jus tified by the
benefits to be gai ned .
VE2 DWG ra shl y vol u n
tee red to undertake th is part
of the project wh ile VE2AO
did the ident if ier-ti me r de
sign. Enough said about this
aspect of the project. except
to note that as a conse
quence of this we are now
able a nd willing to burn
PROMs for those who like
the design but don't want to
go to the bother of haywir
lng together their own pro
grammer.

The fin ished identifie r
t imer (the term seems to cry
for shortening to something
like fdent i-Timer) uses six:
CMOS chips, a 256 X 4 (1 K)
bipolar PROM, a monolithic
vo ltage regulator, and fou r
transistors on a board three
inches squa re to generate
CW messages up to 256 bits
in length. The addition of
one more chip can increase
this to 512 bits. Strapping
options a llow a choice of
va rious timing options or



Fig. 1. Identifier-timer schematic diagram.

•

."

•

Optional-messageFig. 2.
switch.

he~ in sequence. At each
step, the PROM outputs
fou r bits on its 9f10f11/12
pins. Only one of these bits
is used in a memory cycle,
normally bit 1, but any one
of the four can be selected
by strapping on the board.
Alte rnative messages can be
programmed in bits 2 to 4 lo
cations, or a continuation of
the message in the 256 bit 1
locations, using the optiona l
memory switch.

A word about the feed
back resistor used on this
clock and the timer clock:
Norma lly it should have a
va lue of at least two t imes
the R1 value. However. the
ve ry fast rise time of the B
se ries ( MOS (on the orde r of
nanoseconds) caused e rratic
clocking of the (D4020
c o u n te rs , w it h st ra nge
sounding results in the CW
output or inexact time inter
va ls. Reducing the va lue of
this resistor to 560) Ohms
cured the problem when
nothing e lse availed . The
problem was not encoun
tered on the U2A/U2C tone
oscil lator, so the conven
tional va lue was used here .

The clock drives U3, a
14-stage CD4020 binary rip
ple counte r. The Q4 to Ql1
o utputs o f t he cou n te r
(divide by 16 to divide by A tone osci llator, U2N
2048) are connected to the U2C, identica l to the count
address lines of the PROM, er d ock except for the op
add ress ing memory loca- e rating frequency (and the
nons (XX) to 255 (00 to FF use of NANDs in place of
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The counter is driven by
an astable m u ltivibrato r
clock which runs at a rate
which is 16 times faster than
the sho rtes t element bit
length, equivalent to a dot.
For a speed of 10 words per
minute, the element length
is about 120 milliseconds;
this means tha t the clock
b its a re about 75 m illi
seconds, an operating fre
quency of 133 Hz. The value
of R1 can be va ried to pro
d uce t he des ired s peed;
halving the va lue will dou
ble the speed.

read-onlv memory contain
ing the previously-entered
bit seque nce, in 1s and Os,
that represents the message
to be sent in Morse. The ad
dress lines of the PROM are
scanned in sequence by a
bina ry counter at the de
sired ra te, outputting the
stored bits which are used to
key an audio o sc illator
whic h is fed to the repeater
aud io line .

ca,wrc"
."

The Identifier Circuit

The basic idea of the iden
tifier is cente red a round a
256 x 4-bit programmable

All ICs except the PROM
were solde red in place on
the 20 or so boards manu
factu red ; no fai lu re o c
curred which wou ld have
made the messy job of re
moval necessa ry. It hardly
seems right to have to use IC
socke ts costing more than
the chips that go in them,
but this does necessita te
buying good quality chips
with min imal fai lure ra tes;
the choice is up to the bu ild
er. A 16-pin DIP socket was
provide d fo r t he PROM
since caJlsigns do change.

use as an identifie r only. If
your junk box is as bare as
ours (at least when it comes
to the particular parts that
a re necessa ry) and you end
up having to buy all the
components, the total cost
s h o u ld not ex ceed 25
dollars.

Circuit Description

The un it is div ided into
two func tiona l blocks: the
identifier and the timer cir
cuit The identifier will be
described first, since it is the
less complicated of the two.
All integrated circuits (ex
cept the PROM itse lf and
the on-board voltage regu
lator) a re CD4XXX B series
CMOS.

Construction

Parts placement is shown
in Fig, 4. All resistors are V.
Watt and are mounted flat
to the board except for the
two 47().()hm resistors on
the base of Q1 ; these are
mounted on end, transistor
radio style. The 20k tone
level potentiometer is a
Hehtrim Model 91 ; anything
of the same approximate
size and lead placement will
work . The lead on the volt
age regulator shou ld be
bent at right angles before
mounting, allowing you to
secure it with a #4 screw and
nut through a hole in the
board fo r this purpose.

-



Fig. 3. Circuit board, fo il side.

Fig. 4. Circuit board, component side. *0,0.1 uF if required.
** Tack-solder lOOK resistor from "memory" common to
ground, on front or rear of board.
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every 60 seconds thereafter;
no timeout function,
• Mode 3 (Straps A, 0 , E. G):
Same as mode 1 except that
10 does not cont inue after
t imeout.
• Mode 4 (St raps B, C, F, H):
Identifies after each trans
mission, no timeout func
tion .
• Mode 5 (Straps B, C, E, H):
Identifies after a transmis
sion, but onl y if the keying
input has been seized for a
minimum of 4 m inutes; no
timeout function.

U7A and U7B Ootype f lip
flops act as latches, storing
the state of the counter out
puts for control of the iden
tifier and the PTY line. When
strap G is inserted, U7B Q
output prov ides the t imeout
function via the U8C two-in
put NOR gate. Strap H is
used when timeout is not re
quired, relegating U8C to
the function of an inverter
for the keyed output of
USA

The U7B Q output IS

used (1) to disable the 10 cy
cle on t imeout (opt ion 3). (2)
to provide an 10 after each
transmission (option 4), or (3)
to provide an 10 after 4 min
utes (opt ion 5), by clocking
the 0 (data) input of U7A.

U7A's Q output is tied to
the base of Q2, turning on
+ 5 volts to power the
PROM during 10, and to the
base of Q3, key ing the PTT
line while the lD is being
sent. The Q output controls
the 10 counter, start ing the
address count, and stopping
it when reset occurs via
U20 /UBO. Time-delay ca
paci tor Ct . 0.1 uF, should be
equipped when options 4 or
S are used.

When the USA input is un
keyed, the input (s) of U8C
go from low to high, remov
ing the Q3/Q 4 ground from
the PTT output. The same
change of sta te resets the
Ub timer counter and the
U7B timeout latch and stops
the US timer dock.

Voltage Regulator Circuit

Ul is a %-Ampere, 5-volt
regulator chip. Heat-sinking
of the package is not neces-

. maximum 192 bits: strap
to pins 14 and 15.
• maximum 256 bits: strap
to pin 1.

The RC network between
U20 and U80 delays and
stretches the reset pulse ap
plied to U7A, avoiding a
possibl e ra ce cond ition
which cou ld occur because
of the slow reset time of the
U3 counter.

The Timer Circuit

The external keying input
to the t imer uses a 1k series
resistor when keyed from a
dry circuit (such as relay
co nt ac t s). When ke y ing
from the collector circuit of
a t ransistor, replace this re
sistor with a lN4148 small
signal diode to provide
isol ation from the co llector
voltage.

A low on the input to USO
inverter from the keying line
produces a high on its out
put, start ing the t imer-clock,
USB/USC, a th ird astable
multivibrator circuit . The
following USA inverter puts
a low on the Ub 4020 count
er reset line and one input of
U8C NOR gate. Th is low en
ables the counter and is in
verted by U8C to turn on the
Q3/Q4 Darl ington pair, key
ing the PTT line to ground .
Q3/Q4 are capable of driv
ing external loads up to 12
vol ts, 50 rnA. Relay coils
should have a paral lel re
verse protection diode to
prevent voltage spikes from
damaging the transistors .

The counter clock has a
normal pulse width of 15
mi lli seconds. The three
counter outp uts prov ide
timed periods of 30 millisec
onds, 30 seconds, and 4 min
utes, which are the intervals
required for the following
modes of operation:

• Mode 1 (Straps A, C, E, G):
Provides COR timeout of 4
minutes, 10 after 30 sec
onds; will continue to identi
fy every 60 seconds even af
ter timeout, as an indication
that the keying input is st il l
seized.
• Mode 2 (Straps A, C, E, H):
Wi1IlD after 30 seconds and

for connect ion to a reset cir
cuit consisting of U2D and
U8D, used to stop the opera
tion of the identifier after
the programmed message
has been sent. One or two of
these outputs are strapped
to the inputs of U2D as re
quired, the two inputs being
bridged together if on ly one
output is used. The select
able message lengths are:
• maximum 64 bits: strap to
output pin 14.
• maximum 128 bits: st rap
to pin 15.

NORs), feeds one input of
the U2B two-input NAND
gate. The bit output of the
PROM feed s the other input.
keying the tone on and off at
the output of U2B, The tone
level contro l is used to ad
just the level of the signal in
to the 10k series resistor
which is bridged on the re
peater audio line. Suff icient
level is avail able to cover
the majority of setups l ikely
to be encountered.

A number of the counter
outputs are made available
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~ Announces:
A user-Friendly Sollware Package
Designed For Easy Operation of Morse,
Baudot, ASCII , and AMTOR. A Feature·
Packed Program

MAIN MENU SCREEN

MBA·TOR '"
COPYRIGHT 19B4 BY AEA

SELECT:
M. MORSE
A. ASCII
R. RTTY
T. AMTOR
U. AUTO AMTOR
X. AUTO CAll
C. COMMANDS
O. OPTIONS

OPTIONS MENU SCREEN

TM

Now Available for the Commodore 64 Computer in Two Yersions.
MBA·TOR 64 Sollware Package Only, at $119.95 Suggested Retail.
MAp·64/2 Sollware wllh Self·Contained Interface $239.95 Retail.

Just look At Some Of The Features:

-~·-cw receive and transmit at 5 to 99 wpm, auto speed track on receive.
-~.-7 bit ASCII , receive and transmit at 110, 150 or 300 bauds.

1

::=:': 5 bit Baudot, receive and transmit at 60, 67, 75. 100 or 132 wpm.
• TOR , recol,e and transmit ARa (Mod. A) or FEC (Mod. B) and Iist.n.
~ Beacon and WRU system,lncludes QRG check before XMT, won 't ORM.

I---'.-Message forwarding system, AUTO·AMTOR still functions In th is mode.
- -Selects command menu.
- -Selects options menu .

+ Complete precomposB spllt-sereen display with status information.
+ Complete printer control Including SElCAlLlWRU printer control.

hh:mm:ss " •
I. CALLSIGN ?????? •
S. SElCAll 1111 •
1. ARa TIMEOUT 30 •
U. USOS ON
M. MORSE Flll (BT) OFF
R. RTTYSYNC (NUL) OFF •
A. AUDIO FEEDBACK DFF •
C. AUTDCR DN •
L. AUTD IF ON •
B. BEACDN RECORD OFF •
W. WRAp·AROUND DN •
K. CW BREAK·IN OFF •
O. OUTPUT MODE WORD •

'-
COMMANO MENU SCREEN

hh :mm:ss

24·hour clock, shows time in hours , minutes and seconds.
Allows entry of your callsign for auto operations.
Derived from your callslgn automatically, can be changed.
Sets ARa phasing calls from 1 to 99 seconds .
Unshih on space, toggles on or off.
Transmtts Morse idle character during breaks in KBD activity.
Transmtts RTTY idle character during breaks In KBD activity.
Produces click In montlor audio when any key is pressed•
Sends carriage return the first space aher 65 characters.
Sends a line feed after each carriage return.
Allows the beacon to be recorded to the asa buffer for logging•
Sends CR/LF If there Is a space In the last 5 posttions on the line.
Automatic transmtt/recelve swttching during OSO.
Transmtt in word mode (text sent on space) or character mode.

+ Break-In buffer on all modes, toggle asa buffer on or off.
+ CW speed lock and Farnsworth low-speed CWo
+ 10 soft·partltionedTIlI message buffers plus direct from disk or tape.

l. LOAD
E. EDIT
M. MOVE
S. SAVE
X. SET XMT BUFFER SIZE
C. SET COLOR
1. SET TIME

I::::::': Allows loading 01 message or asa buffers Irom disk or cassette.
I- • Word processor type edit functions on message and esa buffers.
1-""'-' Allows transmission of asa buffer without disk or cassette systems.
1-""'-' Allows you to save message and esa buffers to disk or cassette.
1-""'-' Set the transmit pre-type buffer to any size you like.
1-""'-' Choose among any of 16 colors lor character, screen or border.
1-""'-' Lets you set the time of day clock.

+ Insert asa station 's call Into any buffer while still copying.
+ Includes acomplete manual, keyboard overlays and cables for

the AEA Computer Patch T. or Mlcropatch™ Interface.
+ For more Information call AEA, or see your AEA Dealer.

Advanced Electronic Applications, Inc.
P.O. BOX C·2160 • LYNNWOOD, WA 96036 • (206) 775-7373 • TELEX: 152579 AEA INTL
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PRICE INCLUDES SHIPPING IN U.S.A.

TERMS: CHECK OR MONEY ORDER - ALLOW 2 WEEKS FOR
PERSONAL CHECKS - NO C.O.D.

$139.95

Programming
Considera tions

The c ircu it as designed
uses tri-state 256x4 PROMs
such as the TI 24510, Sig
nectic s 825129, Nationa l
745287, or their equivalents.
This avoids the use of exter
nal pu ll-up resistors requ ired
with o pen-eol lector-output
ve rsio ns . The TI 24510,
which we used, requires that
yo u burn those bits which
are zeros in the message;
that is, you burn the spaces
and s k ip the dots and
dashes. O ther ch ips may re
q uire the o pposite cond it ion
to th is a nd it is best that you
c he ck the data sheet for the
one you a re using before
proceeding to program it.

A del ay of three or four
bits should be programmed
as spaces at the beginning of
the message to a llow the
PROM voltage and the
counter to stabi lize, avoid
ing missing bits in the out
put You will have to bum
spaces from the last bit o f
the message to 1 bit beyond
the reset point .selected (at
le ast with the 11 ch ip).

To ease the co nst ruct io n
work a nd programming, the
a utho rs are offering as a
package a d ouble-sided,
plated-through circu it board
plus a PROM programmed
with the message of your
c ho ice , for $10.00. If you
have any queries on the c ir
c uit, we would be glad to try
to a nswer them as best we
ca n. An SA5E (U5 postage
OK) would, as a lways, be ap
preciated .•

• maximum 320 bits: stra p
to output pins 1 and 14.
• maximum 384 bits: strap
to pins 1 and 15.
• maximum 512 bits: st ra p
to pin 2.

The circuit could presum
ably be extended on the
same principle for message
lengths up to the full
1024-bit capacity of the
PROM; howeve r, few appli
catio ns would require mes
sages o f this length. The av
e rage re peater 10 requ ire s
cons ide rably less than 256
bits.

O ptional Message Switch

This feature permits mes
sages up to 512 bits in le ngth
to be se nt by sw itch ing the
PRO M output to an a lterna
tive track after the first 256
bits have been transmitted.
The address sca n of the
co unter is recycled for the
second track. The sw itch is
mounted on a piggybac k
board over the main PC
board and may be made of
perfboard o r any other suit
able material. A PC board is
not really necessary be
cause of the simplicity of
the circuit; six connections
to the main board are re
quired .

A C0 4016 quad analog
switc h, of which three sec
tions are used, is the base of
the message sw itc h. The
MSG1 a nd MSG2 outputs of
the PROM (o r any two as se
lected) are routed through
switches 1 and 2. Sw itch 1 is
normally closed via a high
on U9-13 from the +5-vo lt
line th rough 1ook. Switches
2 and 3 a re open bec ause of
a low co ndition on U9-5 and
U9-6. MSG1 is routed to the
output

When a count of 256 is
reached, U3-1 goes high ,
turning o n switche s 2 a nd 3.
MSG2 is now routed to the
o u t p u t. The closure of
sw itch 3 to ground pulls the
sw itch 1 control line low, re
moving M5G1 from the out
put. The address lines to the
PROM re cycle through all
the 256 addresses o r le ss, de
pending on the reset strap
ping. se ndi ng the seco nd
portion of the message . The
re set-strapping options for
me ssages over 256 bits long
are:

above ground with a 27
Ohm resistor. This o ffse ts
the voltage drop of about
0.2 volts th rough the PROM
switch and, a lthough not
strictly necessary. was add
ed because of the simplicity
of doing so. The remainder
of the c ircuit runs on the full
S.2-volt output. The input to
the board can be anyt hing in
the range of 7 to 20 volts
positive.

use of the timer/identif ier
even with low-power-drain
repe a ters o perating from
so la r ce lls, batteries, etc.
The output of the regulator
is set at 5.2 vo lts by bringing
the common lead slightly

Parts Ust
Resistors (V. Wa")
1 27 Ohms
2 470 Ohms
1 1k
1 1.81<
2 5.6k
3 10k

2 47k
5 100k
1 13Qk
1 47()t(-
1 20k PCB mount trimpot

D~

1 lN4148
(or 2-see text)

Capacitors
3 0.01 uF
5 0.1 uF
1 1.0 uF

Fig. 2 Message Switch Miscellaneous
lJ9 CD4016 1 16-pin DIP
1 100k resistor socket (PROM)

- Values shown are nominal ones tor clock<:ircuit frequencies
specified in text.

Transistors
0 1 2N3906 PNP
02, 3, 4, 2N3904 NPN

Integrated Circuits
Ul 78M05
U2,5 CD40118
U3, 6 CD4020B
U4 PROM (see text)
U7 CD4013B
lIB CD4001B

CIAIREMONT INDUSTRIES INC. ,,,"
7573 Convoy Court. San Diego. CA 9211 t

Phone: (619) 26&-3583 TLXflWX 910335 1281

• 40 to 60 Mhz - tuneable
.8 to 15 watts input
• Nom ina l 80 watts output
• 10 db receive pre-amp
• SSB, CW, AM or FM modes
• Designed for commerc ial telephone interconnect

and commercial low band FM
• Operates with 13.6 V.D.C. at 10 amps

se rv since the stand ing d rain
o f the CMOS circuitry is
ve ry low, about 8 rnA, and
the heavie r load of th e
PROM is short term since it
is turned off when not re
quired. This featu re a llows
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COMPUTER CORNER
T~" mooll'l MocliSOl'l ElotCfrOnlCs Supply has r....o pac~
spolCk>I,!of those of \'QU thoTOr9ln!9,e,Ted In gelling Inlo
The world 01mTV IAMTOR 80th of The,. pockogesInClude
lu ll function MO<S8, !loudol. A5C1I and AMTOR modes 01

~-

By the >Na'f. we O/e sorry to announce Ihot Tang
has been executed. Our SPf' (Tang) told us !hot
the ICOM IC2MC2Ar was gena WRONGII Unlike
Tang the IC2A series Is al ive and well. alang with
tile new IC02A series. Coli lor prices.

Package I Includes a se!I-eonlalned unll !hot
plugs d irecttv Into your Comm<Xk>re 64 and a
soecewn analyZer type tuning IndiCcIOI lhot ls as
good as a scope tor tuning.
AiA MP-6<v.2 TU &. Sottweor
AiA 11-1 l1Sling IndIcotOf
AiA Jl.C·1 12VDC~ SlJppIy
One Mic Connector 4 Of 8 pin

retail 239 95
retail 119.95
retail 19.95
retail 4,95
TOT.AJ. S38UO

PACKAGE SPECIAU $289.95 YOU SAVE $$$

Package 2 1s the highly acclaimed CP-~ TV wtIh the
newMBA-TOR sattwo'a. a high performance pack·
age lor the more seocos operator.
M.A CP-1 TV reto~ 23995
;.£A MBA-lOR sottv.ore lor C-64 f9IOil 119.95
;.£A n.1 Tuning Indlcotor retail 119.95
One MiC CoMector 4 or 8 pin refoil 4 95

kJIAlS4tUo
PACKAGE SPEClAU $369.95 YOU SAVE $$$

MADISON STOCKS .AJ.L ~E AE.A PRODUCT UNE.."
PLEASE CALL FOR PRlCES EXAMPLES .
CP.1 Computer fOtch menoce., ,199.95
CP-1I2O ecc-e v,(ly'lBATEXT V1C·20 ,239.95
CP-lI64 ccoe v.tIY1BATEXT C-64 239,95
MP-20 MICROPAlCH Iiardwof9'Softlo,ore 14995
MP-64 as at::Jove lor COM-64 1049 95
MatlTEXT SC:ttwore VIC-20 &. COM-64 89.95
MBA-lOR SotIware C0M-64 99.95
MARSTEXT MARS Software V1C·20, COM-64 89 95
PUJS Sottware lor APPLE. IBM. PC. KAY-PRQ
TRS-80. MOD III ! IV. and HEATH 1+89 ..
...KANTRONICS Has A N9\II procuctu UIU .
TheUniversal Terminal Un~ works wltll any computer
that has a RS-232 port. Contains the termina l unit
and the sattwore to work ON. RTTY. ASCII and
AMTOR. AJI you need Isa terminal communlcollon
program to drive the unit ald a 12VOC po...oer

~"""MADISON HAS IT IN SlOCKII 189.95
MADISON S1ClCIG TK KANTRCNC:S l.K-<:AU FOR
PRICES ,EXAMPLES .
INTERFACE 1 ·239.95
HAMl1'XT VIC-20 C0M-64 ,89.95
AMlORSOFT VIC-20, COM-64 , ,79.95
HAMSOn ., ,.vIC-20 , , , ,..39.95
PWS Many Other items In Stock, CAll tor INFO
.................................... ,HAL.. , ,.
Most lIems In Stock Includ ing The N9\II AAQ.100J
AMTOR Unit ColI For Current Prices .
SUPER ClOSEOUT SPECAL Ihll .
AEA AMH includes ON ecorc 359,95
AE.A MBA RC 259,95

DON'S CORNfR
... the bIIc:cJUPie ~~ _ hcMt CIII _ ."..... <:1 _ moot
od\oonced 8QU1pmenf Il>ol haJ _ t>een buIIr o'Aed 10
II>e Omc:Jleur morl<8f. McxI of thlS..- Q8(l' IS CC1p:sDle Ol
c amP'J!9' c ont,Ol. orod I, comp~te!y 1OI1d stotQ With a ll 01
The tug cecct The fe<lfu'8! ond The od...rtIslng bv The
mooubc!ur9r$, ......all-.. Io I'Ia.oIIIo<goIIen two Olthe mosT
~k>b" OI\Cl IClOg \elm ,Igs on the mo,l<8t. 11'18 KENWOOO
TS--S3OSP a rod 1S-830S. l\ofh Ol lh<>so rIQIl\oVe been a lOUl'>(l
b'~ 0 wNIe ond Ollere< I 'lei f 08Slg0.~ <;SCJC:W

0CItI8I CII'ICl ""ClSI d at i~I.: Mc:JdilIol ' moiI_ is 0 SIOCIc
~ _lIne!'Qs ot CIII,"- WIlen geIIV'Ig...:>dy1i:> '4>Qi'C1CJ8
01 Ibl 0 SliotiCIn~ ... 0 coli ot>ooJI .-- two Me '9
_ I(!f':I\NClCIO JS.5JOSP CII'ICl JS.&.3OS. lleo ,.". Ii:> fl!IOCl _
COMl'tJTER COIlI'*IllNl month OJ _ hcMt two pac"oge
.... Igr RrTYI!'MU 8Ql.IIp1'" . , T!'laI'Iils. ond _ \'QU ..
~.

ANTENNAS
ARX2a V25. 21v1CV·5, 1SOPOlE... S39,95
A3 , , , , 219.95
A4 , ,.. , , , , , , ,.. ,289,95
402CD , 289.95
R3 279.95
Hustler 6BIV 139.95
G7-144 119.95
ButtemlJ1 HF6V 80 Ihru 10 verticxll 125.oo
tf'2V 80 and 40 vertIcol 125.00
7QCMC'I.L7..70Cm vertIcol collinear 39.00
Barker I; WI lliamson
AV25 II9rticaI 90.00
ARl5 racHa! kl1lor oooe 19.50
AS160 (160-80-40-20) 137' 115.00
AS80 (80-40·20J 78' , ,., , , 89.00
AS40 (40-20-15·10) 40' , , 115.00
AS20 (20-15-10) 23· 89.00
HyGoln
TH7DXX ..•.••.•....•............................................429,95
HG52SS 949,95
Ham 4 199.95
Ham T2X.•.••.•.••.•.•.••.•.••••.•.••.•.•.••.•.••.•.•.••.•.•.. ,249.95
NOTE: HyGain accessories shipped prepold !Tom
the Ioctory with~ Ofder$.
KLM KT34A 329.95
7·1..40 meter lotary dipole 156,00
7·2..2 element 40M beam 349,00
Director kit lor ocoee lor 3 er. 4OM 219,OO
2M14C ,88,00
2M22C 119,95
2M16lBX ..........•.••.•.•..•.•. .•.•. •..•.•.•.••.••.•.•. ...•.•.•,99.95
432·3ClBX 119.95
4J5.tBC.ncI. CSo2 &: 432-16l8 68.oo
Larsen Kulduck 17.00
AEA Hotrod HR-1 16.oo
VAlOR mobile anleMas 75-KIM. eo 20.00
AVANn A5P15t 3G mru the glass 2M 33,00
ANUCO 2M...5t'8 MAG MOUNT. comp!o 25,00
MElZ SVV·1 SWI. ANT,,5Olo:hz to 54mhz 59,95
MADISON SroCKS A WIDE SELECTION OF
ANTENNAS _ PUASE CALL fOR PRICES
IK)HN 50' tower consisting d 4 sections ot 25G.
1 section d 25AG-2 Of 25AG-3 269,00
ROHN FK2548 ,.prepaid ,799,00

SPEClAL II I ROHN lOWER SPKtAL II I
25G per section 46.00
45G, pet' section 107.00
55G , per section 127.oo
GENUINE IK)HN ACCESSORIES ,CAll
Alliance HD-73., , , , 99,95
U110 , , ,., , , , , , , ,..,69,95

AMPHENOL
Pl259 831SP sllverplate 1,25
UG176 reducer RG8X!RG59 30
4400 N MoIe-S0239 6.00
29lXI BNC MaI&-S0239 4.oo
8261 N Male 3.00
Other AmphenoI prodUd! In S1QCl( - CAll

B~LDEN
9913 low loss. solid center conductor. /oil &. braid
shield . e~cellenl product, , 45oT1
8214 RG8Ioom , , , , ,., ,..43cm
8237 RG8, , , 36cm
8267 RG213 52oT1
8253 300 ohm Iffl !'Nin1ead, 2Jt;m
8000 14g0 stranded copper anI. wife :13C1Tt
8448 8 conduCtor rotor coble 31"'"
9405 cs ecc-e bJll'O-2·16ga. 6-1Bgo 52"'"
8403 MiC ccoe 3 condc1r &. shield 8OClfI
100 teet 8214~ inSkJIled 45.oo

REPAIR DEPARtMENT
waraoty repairs on 1<enIoood. '1besu. Teniec. Dlake
and com. We also do non·.....'C;manly work on most
equipment.
Alpha and KWM·380 speclallsts."Ask foI' Klrbv,
K7W(X, lor details...

;,cCESSOIiIES
SANYO M NICADS 2 pet' pock 54,00
WUl meters,.., , , less 10%
TRIPLETT model 50 VOM , , , , 69,00
fWICE 77 auto-ranging digital mult imeter 115,00
COBRA, MAXON 49mhz headset units 39,95
AlPHA DHJA~-8 surge protectof 73,OO
ALPHA OHJA MACC-4 surge protector 54.oo
BENCHER g.1 B'H paddles, ecce.. o42.95
BENCHER g.2 By-2 1XXldle:L chrome 54.95
VlBRQPUX .•..•..•.............•.•..•.•..............•.... less 10%
BI RO IM:JIfmeter #43 &. elements in stoc:k CAll
COAX SEAL per rol 2.00
QSl. Cord ho/defs, ,.1or 60 cards , 2.00
TRIl'tUTE Pln5 20 amp 12VOC regulated 99.95
TRIPPUTE PR35 as above but 35 amp , 169.95
AMECO preamps , tess 10%
HElL SOUNO , tess 10%

TUBES
GE 61468 9.95
572B ,65.oo
Elmoc 3-SlXlZ ,99,95
Hard to find tubeSn Try us CALL

SURPWS
N9\II Guamld-CDE 2POT end RELAY i0A ........5.00
2.5N1OClOP1V epoxy diode ..,,,2Q( eo Of 19,00"100
COLLINS f455J05 ON fllter(75Pro4) New, .......95.oo
Wwe oc:t.<artlsed cntnct we sock, we COtIk:l11l1 more
than 20 pages like tills. We don1 print a catalog
EJjthet we save tile rT'lClfIe'r' so _ can pass tile sav
Ings on to you. Coil us tor fYP( d your eectrcoc
needs. we hove been In business b a long lime.
ald our customers are our best reference.

EQUIPMENT
As you kn(),ol. McxIison Is Qrl auIhori2ed deoIel" lor
011the popular equipment tines such cs: DAAKE.
KEN'MJOO. YAESU ICOM. KDK. TENTEC. SANTEe etc
BE SURE 10 CALL US FOR A PRICE BEFORE 'IOU MAKE
ANY EQUIPMENT PURCHASE. WE Y.QULD LIKE 'fOU TO
BE OUR CUSTOMER.
KOK fM4033.•.NEW 22Qmhz 349.oo
KDK FM2033 ,289.95
SANTEC SH42 + +FREE GOODS+ + 299.95
wmc STA4() IP ·..• ·250.00
KENWOOD TR2500 CAll
TENTtC 2591 269.00
YAE SU FJ.208R 239.95
VAES'( FJ.203R ,CAll
ICOM 1C.{)2AT .ceu
lOKYO HI POWER amps .Jess 15%
MIRAGE amps ,..,., ,.,..,., , , .Jess 12%
VOCOMM amps , , ,CAll
IOKYO HII'OYt1R HC2000 tunef 289.95
IOKYO HII'OYt1R HC4OO. Iunef 129.95
lOK"I'O HI POWER HC200 1ur.er 89.95
WM. NYE MB-V 3KW tuneI' &. ant switch 489.00
WM mE 46--6 phone patch

lor COM (8 wire) 82.oo
afARCAl' OX·100J o499,95
BOOKS- We stock a wide selection d ccces on
Electronic.. Communications ancl Computell.

SUPER CLOSEOUT SPECIAL-UMlTED TIME ONLY
AEA AMJ.I a greol WO'/ to make arl; computer WOfk
AMJOR RITY and ON, The Terminal unit and tile
Sdtwecr In one package. Use with 00i RS232 com
pfler output ald your Modern progom to coer
ate AM10QL RIlYor ON ON eeoc ald SOfTWARE
FOR EIl'I-I:RTHE V1C·20 or COM-64 .
INHI.E SUP9LES lAST 5359.95
AEA MBA-K ...READEI¥XlDE CONVERrER 259,95

POUCIES-MASTERCARD, VISA or COD
All peces FOB Houston, teeas, except as noted
Prices subject to change without notice. subJeclto
priOf sola Used gear sole price refunded II not
satisfied,ColIanytime to check sIcIus at your ordeI'.



AI Cikas KA9CDL
2H2 Stonehenge
Springfield IL 62702

Quick Qwip Conversion Fax
Seeing is believing. A few dollars and a weekend

will turn this surplus unit into a reasonable facsimile.

Fig. 1. Wiring connections for Q wip 1000/1200.
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that duration. As soon as the
send button is pressed, the
unit begins transmitting its
image to ano the r unit
That's a ll there is to send ing.

On the receive end, the
operator places a n 8 " x1 0 "
piece of fax paper on the
dru m a nd sets the selector
switch to receive. A one-way
cl utch knob located on the
right side of the roller d rum
opens a lock rail on the
drum . After the paper edge
is placed in the ro ll e r c la mp
ra il, the clamp is closed and
the paper is secured to the
d rum. The other edge of the
paper re ma ins free. but may
be taped down if desired. By
prearrangement. a 6-minute
o r 4-minute speed is then se
lected to match that of the
send ing un it. Then the tele
phone handset is placed on
the cradle.

In the receive rnode . the
drum and stylus do not oper
ate until the unit senses the
send signal of 2400 Hz. A
566 tone decoder then acti
vates the dru m c ircuit. The
receive un it. once started,
will continue to print until
the read/write assembly tra
verses the d rum. the phone
line is cut off, o r the un it
is switched off.

Qwip units will not send
or rece ive if the d rum com-

US E THIS CONt<£tl lON
FOIl AUOtO IN'
II«:[ IVING

,..

tracts, manua ls. and o the r
documents may be transm it
ted immediately from one
business office to a nother.
At the se nd ing un it. a doc u
ment is placed on the drum
and the se lector switc h over
the drum is placed in the
se nd mode. Each machine
has a two-position send
switch. In normal use, com
patible with most othe r fax
machines, the 6-minute send
position is used. The alter
nate position is for a a-min
ute send duration and
should be used on ly with
other Qwip mach ines set for

c , . i.c ~ ~~+J -"'-----.
AttACH
J U"P[1't$
AS SHO...

~-- THEsE I«lTCHES

/~ OEOlon KEYWA~ S

introducto ry. These units
are certain ly worthy of con
vers ion for fax work. and
since it is likel y that the
newe r model s will a lso show
up as surplus in the near
future . I'll try to cove r the
differences as well a s the
operational c haracte ristics.

The Qwip un its were de
signed originally for busi
ness office use and a re easy
to operate. The basic design
includes a tel ephone hand
set crad le, cal led a cou
ple r. for se nd ing or rece iving
over long-dista nce te le
phone lines. In this way, con-

' tO J '~I " " "'"g :1':.:: @=
_Ell COOlO SOC Kn
ON~-OV1 S I Dl: VIE W
"UCH ~U..p[IIS U S_..

IIUII VI O ' OF !l'*IP Fu UNI T

Arelatively new piece of
fax gear has reached

the surplus market in large
nu mbers. The Qwip'" 1000 is
a so lid-state se nd/ rece ive
unit manufactured in the
mid to late 1970s. Circuitry
is virtually a ll Ie c hips. a nd
common ones at that These
model 10CXl mach ines are
avai lable currently because
they were recently replaced
with the newe r and more so
ph isticated model 1200. The
units look similar, but the
e lectrical circuitry is vastly
different.

The scope of thi s a rticle is



A fax copy on HF (8.08 MHz) with bfo tuned to 2400 Hz. 120
rpm; a Qwip 1000 conversion.

partment lid is left open. A
reed switch activated by a
magnet in the lid handle will
id le the drum and circu its.
At the end of norm al opera
tion, or in case of failure of
some sort, a 555 timer chip
buzzer will sound.

So much for normal
operation. There are a cou
ple of other minor controls
and they are self-explana
tory. As with any other piece
of surplus, the Qwip un its do
not come complete with
peripherals, namely, the ac
patch cord and phone cra
dle, but for amateur rad io or
weather fax use th is is no
disadvantage.

The best way to ensure
you' ll get a working Qwip
from surplus is to buy
several and use 2 or 3 bad
ones to make one good one.
Reasons: For one th ing.
manuals and schematics are
almost nonexistent. Al so,
many units have had ho les
drilled through cruc ial parts,
wrecki ng each unit from
a re pair standpoint. For
tunately, the fo lks who
drilled these never hit the
same spot twice from unit to
unit. In my case, I bought 2
units; one had holes in the
circuit board, but the other
only had a wrecked wiring

harness. With one intact
board and one good harness
I soon had a like-new unit. I
should mention that these
units will requ ire a good
cleaning before they are fit
to use.

The Qwip 1000s now
available were brought in
for repair but the dealers
just gave out new 1200s in
exchange. Any Qwi p 1000 is
bound to need repair. Most
Qwips are so ld with com
plaint cards still attached.
One of mine read "noisy
motor." The problem tu rned
out to be a bent fan blade,
remedied with an appropri
ate twist A damaged wiring
harness was the only other
problem I uncovered. I
recommend buying several
units though, for another
reason : The plug and socket
connectors for the ac patch
cord and phone cradle are
interchangeable, and by
robbing several Qwip units
you can get a complete set
of male/fe ma le connectors.
As sma ll as the Qwip units
are, there is room to mount
other plugs, if needed.

Fig. 1 shows the necessary
plug/socket wiring. To make
a Qwip unit workable, the
jumpers must be added fo r
normal use. {The view is of

•

'.

the outside of the Qwip.)
This connection diagram will
work for any model 1000 or
1200. The contacts identified
as circles are used. The X
contacts are unused. In trac
ing out the wiring hamess to
these sockets, you may find
wires that go to these X pins,
but do nothing. They may be
removed or ignored.

Mechanical operation of

. -

-'•
•..-:d

. .,- . .

the Qwip un its is limited and
there's not much to go
wron g. The end bea rings of
the drum shaft should be in
spected, lubricated, and if
necessary. replaced. The
stylus relay on top of the
drum operates a copper
stylus arm which holds a
steel wire. Should the wire
get broken or used up, it is
very easy to repair. Just

-DO »or SC" I.E 0I'....'.,r; -
-OCTU"1.. D'ST~t F"'l....OTOIl w .."" rc DIIu " "".." D I O,sr. ll(: t
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Fig. 2. Details for the 12O-rpm speed conversion for the Qwip 1000.
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Top view of the unconverted Qwip 1000 showing the original
shaft coupler in place. Note the bent fan blade.

An actual weather satellite image taken from a converted
Qwip. Lake Winn ipeg ;s in the upper left-hand corner.
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Top view of the converted Qwip 1000 and the original
coupler that was removed. The motor wiff mount either right
side up or, as here, inverted.

The main circuit boards
look simila r in both the 1(XX)
and 1200, but the parts
layouts change once you get
past the power-supply di
odes. None of the adjust
ment pots is captioned or
identified. The few pots I
could decipher were not
located near the chip they
control. The 1200 also has a
switch labeled Compatibili
ty Selector. For this, the cir
cuit board conta ins an extra
re lay. In operation, the
switch makes an LED flash
for compatibility with a
Qwip 1000 or burn stead ily
when it is to be used with
another 1200.

For power, the Owips pro
duce two voltage levels.
One is plus and minus 15
volts to drive the op amps,
TTL chips (5 voltsl and relays
(12 volts). The other leve l is
approximately 200-300 V dc
for the stylus to burn the
paper.

The one fa ctor responsi
ble for the Qwip 1(XX)'s early
introduction to the surplus
market had to be its
mechanical design and the
flaws therein. The Qwip
1(XX) used the same low-cost
plastic material throughout
its mainframe. This plastic
held up poorly and suffered
mechanica l stress resulting
in many cracks throughout
the main subassembly 
right where the drum roller
functions, to be exact Thus,
the model 1000 series prob-

rpm, which is compatible
with many other office-style
fax machines. This speed is
common on amateur radio
frequencies, and once a
Qwip unit is working proper
ly it should be easy to inte r
face it with radio gear fo r
send ing or rece iving. Qwip
paper is good fo r letters,
cellslgns. etc., but I recom
mend photocopy paper (Xe
roxe, etc.) for photographs.

The Qwip 1(XX) is mechan
ically similar to the 1200,
but e lectrically they have lit
tle in common. The Qwip
1000 motor, for example, is
a basic ac-svnch ronous me
chanical motor, bulky and
heavie r than its 1200 coun
terpart. and it lends itself eas
ily to speed conversion for
weather work . By contrast,
the motor in the 1200 series
is a de-driven se rvo-motor
no larger than a Osize bat
tery ce ll. Its speed is c rvstal
controlled and would be dif
ficult to adjust without a
technica l manua l. The Qwip
crystal frequency for this
motor is 20 kHz. The 1200
chass is sports a separate cir
cuit board to drive the
motor, consisting mostly of
7400-series circuit ch ips. The
1200 power transformer is
bigger, no dou bt to accom
modate the added circuit
board. In general, the wiring
layout is cleaner on the
1200, and the pots contain
more glue to secure their
positions.

with the drum. The stee l
wire should not contact the
drum when the relay is de
energized.

The drum speed of the
standard Qwip unit is 180

remove the copper contact
arm and solder a bristle
from a wire brush to it.
Replace the copper arm and
manually operate the relay
to check for good contact
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the most difficult topics easy to un
derstand. Understanding-not mere
memorization-is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn't stop with just test
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rig won't be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City's top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available on three
z-hour Beta Il or VHS·SP cartridges for
$199.95,for individual ,home or nonprofit
Ham Club use. (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4" U·matic.)

To order, call or write Larry Horne,
N2NY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
Z12·685·7844 or 673.Q68(). MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.

Ham MasterTapeS

Iam MasterTapes brings the best
ossible personalized Ham Radio
cense preparation right into your own
ving room. If you , a friend or family
aember wants the best help available to
et past the FCC test hurdle, it's
vailable nOVJ in Beta or VHS home
ideo format.

Larry Horne, NZNY brings his 33
'ears of Ham Radio teaching experience
ight to your home. Each of the 26 video
essons has close-up details of corn
onents and systems along with superb
raphic drawings. Each lesson has
nportant points superimposed over the
ction and reviewed at the end of each
ection. This makes note-taking a snap!
diss something? Didn't get it the first
ime? Just back up the tape and run it
19ain or freeze-frame it for detailed
:lose-up study!

Larry's classroom is a real ham shack.
.ee, a 13-year-old boy, and Virginia are
ad through the learning process. The
[uestions that they ask are the ones
.errv knows you would ask if you were
here in person. You soon feel like you're
sart of an ideal small class.

The topics covered \.ViII not only get
'ou through the Novice test- General
Jess theory is covered also. By the time
'a u get your Novice license, you will be
ible to upgrade to General or
rechnician!

Larry's technique of involving the
iewer with the demonstrations makes
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About the gears: I have
labeled them gears A, B, C.
and D. A and B do the speed
reduction but leave the
quarter-inch shaft turni ng
the wrong direction . Gears C
and D are for direction
reversa l. They wouldn't be
necessa ry except that the
drum-ro lle r shaft rides on a
one-way bearing located at
the right side of the Qwip
subframe. As it turns out,
the gears needed fit just fine
with litt le effort .

Gear A is a Boston gear
#H3220 and is the only gear
that co mes with a v.i -tnch
hub diameter. All othe rs re
qui re hub bush ings and they
are reasonably priced. Gea r
B is a Boston gear #H3230.
Gea rs C and D are identical.
You might try Boston #3226,
a lthough you may need to
go up or down one size in
order to reach a proper fit. I
did the whole conversion in
one day, making it up as I
went along. Once finished,
conversion to or from 180
rpm takes just a few
m inutes.

In HF work where the
transmit tone is 400 Hz, try
using a bfo pitch tuned to
2400 Hz to ac tivate the
drum-rotation circuit. The
bfo tone has a lmost no ef
fect on picture quality. Sig
nals a re generally available
on 8,080 and 10,865 MHz
and produce good resu lts on
a Qwip.

The Qwip units will print
from a whisper. It is a ll too
easy to overdrive the input
to the point where the drum
will stop turning because
the to ne de coder i s
overloaded . A 100k t rimpot
is recommended foe the input
line. It should cure most
troubles, although inte rn al
adjustments may also be re
qui red.

Judging by the many ap
plication s for which the
Qwip components may be
used and the very low price
tag, the Qwip 1000 or 1200
could easily ran k with the
ARC-5 units as the surplus
buys of the century.•

the mechanica l drive system
alone is worth the as king
price. The circu it boa rds are
a bonanza for ICs and tan
talum capacitors. Parts and
component values a re com
plete ly standard.

l ike most fax machines
made commercially, the
Qwip machines easily lend
themselves to modification.
Fig. 2 shows a mechanical
gear-reduction assembly that
can be used for chang
ing the drum speed to 120
rpm for wea ther fax opera
tion. Although the gears a re
shown spread out, the ac
tual assembly fits into an
area narrower than a Band
Aid' box. The drawing gives
location details of the parts
needed. Using the arrange
ment pictured there, the
conversion requires only
one very carefufly placed
hole to be drilled in the
Qwip sub-chassis just under
the drum-roller shaft hole.
(This is another good reason
to own more than one Qwip
-c p ractice.) O riginally, the
motor shaft was directly
coupled to the drum shaft
and this coupling can be
resto red if 180-rpm opera
tion is eve r desi red again.
The origina l motor mount
ing ho les a re preserved; the
motor is just moved back a
wee bit. This conversion re
qu ires some degree of care
and patience, but is not dif
ficu lt. The four gea rs neces
sary are a ll tha t need to be
pu rchased. The other parts
are fash ioned from scrap.
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The Qwip WOO (top) and the nearl y-identical Qwip 1200.

conductivity can be made
through the reta ining clamp
built into the drum ro ller,
but this is not a good con
ductive path for the stylus.
The 1200 is not a copperl
steel assembly as used in the
1000 series; the 1200 stylus is
a wire-filled fiber.

Considering that the Qwip
units cost several hundred
dolla rs new and are go
ing fo r fifteen to thirty now,
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ably has flaws in the worst
possible places for amateur
fax work. Nor does the plas
tic material mend easily
with glue-another reason
for purchasing more than
one.

The 1200 overcame this
problem by changing the
subframe material to a
muc h stoute r fiberg la ss .
Along with an improved
electrical design, the 1200
hosts a lighter-weight roller.
Its bearings have less drag.
The Qwip 1000 used a slot
ted roller with a cutt ing
blade mounted in the readl
write head. The 1200 model
uses a smoother roller and
no cutter, ind icating that an
improved phasing circuit
has been added. Neither
type of roller is made of
e lectrical ly-conductive ma
terial . Grounding is achieved
th rough a set of mechan
ica l fingers which rest
against the ro ller and are
located at the very bot
tom of the machine. Partial
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What you DO get is one compact package that TURNS ON RTTY READY 
No program load, "SYS" commands, or rats nest of external wiring to enjoy the

best in CW/RTTY operation. (AMTOR too, if added.)

The simple, uncomplicated design and ease of
operation are not to imply mediocre performance.
On the contrary, Mtcrolog's years of software and
hardware experience combine in the AIR·J to
provide a level of performance found only in much
more expensive dedicated systems. Compare for
yourself or ask a n AIR· l ow ner, they're our best
salesmen!

• Computer-enhanced detection means extensive use of
software digital filtering techniques for noise and
bandwidth that track the operating speed and code.

• Full speed RTTY 60 to 132 WPM, CW to 150 WP:\f , &
110/300 Baud ASCII .

• Choice of full - or split-screen display ..... ith large type
ahead text buffer and programmable memories.

• On-screen tuning indicators mean you never have to
take your eyes off the video for perfect copy tun ing.
RTTY "scope" cross-hatch and "red.dot" signal
acquisition monitor right on the screen.

• Keyv...ord or manual control of VIC or Parallel printer
and receive bu ffer storage.

• Convenient plug- in jacks for all connections.
• Single board design contains TU & RO:\f soft ..... are that

does not require external power,
• Full one-year warranty.
• WRU, UNshift On Space, Word wrap- around, Tes t

"Quick Brown Fox" & " RYHY" in ROM . Break buffer,
Random Code generator, Handk ey input , Heal-time
clock, sturdy metal cover a nd more.

AIR-I for VIC·20 or C-64 $199 (with AMTO R
$279) . Mtcrolog Corporation, 18713 Mooney Drive,
Gaithersburg, MD 20879 Tel: 301-258-8400

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION

Sotf': VIC·20 is a trademarl< of Commodor.. Elmronics, l.td.

Copyright © 19114 Microlog Corporation



Jerry Hinshaw N6jH
4558 Margery Drive
Fremont CA 94538

No-Etch Circuit Boards
Produce qualit y pes with N6jH 's cut-and-pry technique.

,

Photo A. The paper artwork has been cemented to the copper
d ad circuit-board stock. and a steel ruler is used to guide the
razor knife along straight lines to score the copper.
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O ne of the more persis
tently recurring prob

lems with home-brew proj
ects is making printed c ircuit
boards. Amateurs have used
many approaches to this
dilemma, and numerous ar
ticles describe schemes rang
ing from the most sophisti
ca ted photographic and
etching techniques to the
crudest methods of drawing
the traces directly on a
board . But one of the more
overlooked ways to make
prototype boards is to bypass
entirely the printing and
etching and directly cut the
conductive traces by hand .

Many of the boards used
by amateurs, especial ly for
high-frequency work, are sim
ple. They have few traces,
the trace widths are relative
ly large, the traces are mainly
or entirely on one side of the
board, and the required tol-

erances are not especially
c ritica l. Such designs are
easil y and quickly produced
by a direct method which re
qu ires only a sharp knife and
a solde ring iron. This article
describes how to make such
boards and illustrates the
process with a hand-cut rf
board.

This process involves fou r
basic steps: preparing the
artwork used to guide the
cutting, scoring the traces,
peeling away undesired cop
per, and building the final
circuit. Each of these steps
will be desc ribed in de ta il.

Preparing the Artwork

The first step in hand
cutting a board is to decide
where to cut. The best ap
proach is to prepare a draw
ing of the desired circuit
traces whic h can be used to
guide the knife. This can be

done a number of ways. If,
for example, the circuit to
be built is described in a mag
azine article which includes
a printed-circuit-board pat
tern, this pattern itself, or a
photocopy, can be used. Al
ternatively, a design can be
drawn on paper and used as
the guide.

If the design is to be trans
fe rred fro m a magaz ine
page, it is best to make a
photocopy. This not only
preserves the o riginal in
case more than one board is
needed, but also it gives bet
te r res ul t s because t he
paper used in magazines is
usually too thin and slic k,
while a sheet of photocopie r
paper will be less likely to
wrinkle during cutti ng.

If you are making you r
own drawing, it is best to
make it larger than final size
to red uce drafting tolerance
e rrors. This, of course, is the
technique used in the nor
mal photographic produc
tion of p rinted c ircuit
boards, where the artwork is
typically two or four times
as la rge as the final board. In
photographic work, a large
studio camera is used to
make the reduction, which
produces a very accurate re
duced image. This accuracy
is not needed for hand-cut
boards, SO we can use a sim
pler and less expensive tech
tuque.

The key to a simpler and
cheaper reduction lies in the
widespread avai lability of

photocopiers which can re
duce the size of an original
document This feature is
designed to make it possible
to print large documents on
small paper and was never
intended for the production
of accurate artwork, but it
serves well enough for our
purposes.

Photocopiers with reduc
tion capability typically re
duce by at least two dif
fe rent factors. The two most
common appear to be 77%
and 64%. If original artwork
is red uced by 77% and the
resu ltant copy is itself fur
the r reduced by 64%, the
final copy is sma ller by a
fac tor of .77 x .64 = .493.
Thus, if the original was
twice the desired final size,
the second copy will be the
desired size with a deviation
of on ly a few percent.

No matte r wh ich ap
proach is used to produce
the artwork, the next step is
to cut it out and paste it di
re c t ly onto the circu it
board's copper surface. One
of the better glues for this
seems to be regular rubber
cement This glue qu ick ly
sticks the paper to the cop
per, the artwork can be
smoothed to remove air
bubbles, and the paper is
firmly held during cutting.
After cutting, the paper is
easily peeled away; the rub
ber cement leaves no resi
due to interfere with sol
dering.

Up until now the assurnp-
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Pharo 8. The copper to be removed is first lihed at one end
by simultaneously heating the area and slKJing a knife point
under the piece.

Photo C Aher the edge of the copper strip is lifted a bit, grasp
it with a pair of needle-nose pliers and smoothly peel away
the strip.

of copper can be stripped
away. Usually the stripped
piece will break when a
scored line is reached. At
this point, use the knife and
solde ring iron to again lift a
corne r and continue with
the pliers.

Sometimes the most diffi
cult part of stripping away
the undesired copper is to
avoid removing circuit traces.
In the effort to carefully
remove small a reas of cop
per, it is easy to lose sight of
the large r picture and remove
desi red pieces as well . To
avoid this, color in the areas
to be saved with a felt-tip
marker before peeling.

Afte r a ll of the excess
copper areas have been re
moved, drill all of the holes
in the board using the dim
ples as drill-centering guides.
Clean the board with rosin
flux remover, and it is ready
for assembly.

ber pencil e rase r works well
to roll an y remaining bits of
glue off the copper. Inspect
the board to see that none
of the lines or hole guides
has been forgotten .

Peeling Off
Unneeded Copper

The next step involves re
moving the undesired a reas
of copper. This is easily
done with the point of the
razor knife and the a id of
some heat from a soldering
Iron .

Printed-circuit-board ma
te rial has a surface layer of
copper glued to a fiberglass
base material. If the copper
is heated a bit, the glue's
grip is greatly reduced, as
anyone who has ever " lifted"
a printed c ircuit pad has dis
cove red. This tendency can
be used to our advantage.
though.

Apply a bit of heat to the
edge of one of the copper
pieces to be removed, and Summary
at the same time gently slide Prototype circuit boards
the point of the knife under can be produced quickly by
the edge of the copper. The using these simp le tech-
copper will lift eas ily in the niques. With practice, nea rly
heated a rea. lift a large any board can be cut by
enough piece of copper so hand. not only simple rf
that a pair of needle-nose boards, but more intricate
pliers can get a grip. Photo B analog and dig ital c ircuitry
shows the edge of a trace as well. The results, wh ile
being lifted this way. not up to the standards of

Then. without using more printed circu it boards, are
heat, a strip of copper can be neverthe less satisfactory for
gently pu lled away from the many amateu r pro jects; the
board, as shown in Photo C. low cost and rapidity of the
With some care, a large piece method are unbeatable! .
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can be cut. but they must be
cut freehand, or e lse some
type of cutt ing jig must be
found. A drafting " French
curve" wou ld probab ly
serve. No matter what type
of guide is used, it seems
best to apply moderate pres
sure and to go over the line
to be cut severa l times. If
cutting freehand, make the
first cut for accuracy and
then go over that scored line
seve ra l times. The objec t is
not necessari ly to cut all the
way through the copper, but
rather to produce a heavy
score li ne a long whic h the
undesired copper can be
peeled away.

Go over all of the lines to
be cut and check to see that
none has been missed; once
the paper has been peeled
away, it is harder to add
missed traces. Next, use a
center punch or awl to dim
ple the copper at a ll the lo
ca tions where holes are to
be drilled .

Photo A shows the fi rst
steps of the cutting process.
A simple rf board, in this
case a microstrip directional
coupler for the 12%-MHz
band, has its photocopied
artwork glued to the copper.
The knife is guided along the
lines by the ruler to accu
rately score the traces.

Now strip off the paper
artwork and remove any of
the rubber cement which re
mains on the board, A rub-

tion has been that the circuit
traces are found on only one
side of the board, and that
the othe r side is eithe r blan k
(a single-sided board) or is
covered with an unbroken
ground plane (as is common
in rf microstrip circuits). If
traces must be cut on both
sides, some way to align the
two sides is needed . One
way to do this is to drill a
few alignment holes as aids
in lining up the two sides.
Other than this, production
of a two-sided circuit is the
same as a single-sided board.

Cutting the Traces

Once the paper pattern
has been glued to the sur
face of the board, the next
step is to score the edges of
the traces. This step requires
a sha rp knife, a steel ruler,
and a bit of care.

The best knife to use for
cutting the traces is a hob
byist's razor-edge knife. This
knife should have a razor
sharp blade stiff enough so
that moderate pressure can
be applied to score the cop
pe r. It shou ld a lso have a
hand le - don't try to cut
with a bare razor blade or
the results could be gory.

It is at this point that you
realize the advantages of
ci rcuit traces which are
straight lines. The steel ruler
serves as a guide for the
knife blade when cutting
straight lines and provides
maximum accuracy. Curves
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Try some dirt-cheap headphones for your H T.
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Fig. 1. TR·2400 modification.
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type rad io and make the
adapter in Fig. 1 . If the head
phone plu g accide nta lly
disconnects, it will automat
ically switch back to the
speaker mike. Its resistance
is 9.4 O hms, and that of the
the headphones used was
16.8 Ohms (in parallel). A ll
parts were obtained from
the local Radio Shack.•

If you are supplying com
munications for a parade

or other event with a no isy
background. a set of light
weight headphones is an
asset, especially if you are
tired of hold ing the speaker
mike (SM C-24) up to your
ear on a cold winte r day.
Borrow the stereo head
phones from a Walkman-

•

(215) 788-5581

• For the experimenter. the radio amateur. the
manufacturer

• Available in diameters from W' to 6"
• Wire sizes from " 24 to " 8 AWG
• Also edge-wound and tUb ing co ils for h igh-po'w'er

applications.
Ca ll or write for complete specifications

B&WMinlductors" and Air-Dux" hove been
the industry standard for aver 50 years,
wherever rad io-frequency coils are used.

-- - ~ ' . '" ......

Call Toll Fraa 800·221·0880
Tubes

3·4OOZ $85.00 7360 $10.00
3·5OQZ 65.00 7735A 27.50
4·4ooA 80.00 8122 , 05.00
4CX2508 55.OO 8156 12.50
5728 46.50 8643 82.50
81 1A '2.00 8844 28.50
813 30.00 8873 175.00
6'468 7.00 8874 195.00
8360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MR F 24515014'6 .$30.00 MRF644 $23.95
MRF 454 14.95 5 0 1088 ... . . ...•. 19.95
MRF 455 10.95 2N3055 . . .. . . . . . . .75

2N6084 , 2.50
RF Connectors

PL259 101$4.95 M358 2.50 ea.
Pl258 10/8.95 M359 1.75 ea.
UG175/176 10/1 .60 Type " N" Twist o n
UG255fu 2.50 ea. (RG8Iul $4.75 ea.
UG273fu 2.25 ea. Minimum Order $25.00

Al low $3.00 min. lor UPS charges~

CeCo .. •
"; 111 2115 Avenue X Brooklyn, NY 11235

SERVING THE INDUS TRY SINCE 1922 Phone (212) 646·6300
Call CEca Fo, YO(J' CCrv Sec(Jrl fy Arid COlo, P,oductlon ReQulremenls

-

Your Ham Tube
Headquarters!
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752 Du.11 fi lte r

S239 .S0
499. 50
37 9 .S0
49.50
89 . S0

279 .S0
195 .50

22 .S0
179.S0

19 .50
55.S0

S 79 .50
79 .50
59. so

so-a.so
5<)9 .~O

L?'J .50
7P.9. 50
541'!. 50
155. 00
185 . 00
149 .5 0
459 .50
169 .5 0
S9 .50

S 69.5 0
39.50
19 .50
19. 50

30 DAY WARRANTY ON USED

A,\F J
1224 tn te-rece , ...
721 SSB /CW filter
Cwf-2 fi 1t e r ..
Fr-eq . 5t d . (ltdl Cal. )

I CO,\ 1
7 ~fl A . C:I , fI t'.
]4 [1 Xcvo-
740 , xeyc r
74C, I nt e r n.l l P.S . H44
720 Len . CO y . Xc vc
rS - 20 ?OA, spkr
2Al :'Mtr Il. T.
?A 2 ~lt r II. T.
R7 0 Rev.-
245 2MTR . TT ·~ i c
AG-l JIlF Pre -Amp

KA NT RO N ICS
The Interface .
Vic 20 Hams o t t
Vic 20 Haret e xt

KENWOOD
115'.'90 Rcvr .....
TS7 00 SP, VFO, Sp 70
T5700r. 2 Mt r All IIIOde
RM 76 Remo te
PS-30 20A P. S.
TR-9000 ' M..All nod e
Til2500 H.T .
Sp ~_r /Mic

TII2400H .T.
Le at her case
5T-l Chgr .

CAll

5185.50

$209 .50
229 .50
189,5 0

20 .50

~ 675 . 50

185.50
899 . 50

35.00
269 .00

5649.5 0

S199. 50
169.S0

5479. 50
269 .50

25 . 60
139. 50
169. 50

51,875 . S0
355 . 50

AE A
~/64 I nt e r f ace Pac kage

AZDE N
PCS-3000 2 Mt r
PCS ·4 000 2 Mt r
PCS300 H.T .
PCS 300 Spkr / Mic

CO L LI NS
KWM 380 170hz , 30(,hz . Processc r

mi c ilnd servi ce ma nu,l l

DENTRON
HI 2000A
MT 3000A

DRAKE
TR7 . •• •••••• .
PS 7 . .. •..•
TRl t 500hz, hn/PS1 . fa n
1071 Oesk Mie
TR 3 , RV3 . AC

EN CO.\lM

144 Up 2 MTR H. T.
ST 11 440 Mhz

HA L
C1 2200 . Kll21 00

HEA THKIT

Slln ::: I r w '" p
HW 10l , PS . . .
S66OO , Spkr . .
SA 2040 Roller l nduc t or runee
PS 9000 P. S . t Spkr , Cloc ks
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IIG- I0HDCra ok- up t ower
HOR -300 Dig it al Rotato r
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:;, ' (J~'~ Our used equipment changes da ily .
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Robert K. Morrow, Jr. W86C TM
3650 Rocky Knoll Drive
Colorado 5Pfing5 CO 80918

Ntty Grtty RTTY
Tomorrow, to Morrow, is too late. Build this

easy Timex/S inclair interface today and be on the air tonight

Photo A. The Timex/Sinclair computer, along with a ~ cas
sette recorder, interface unit, and a transceiver, make up the
complete RTTY station.
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Photo B. The interface unit is versatile enough for the various
amateur and commercial RTTY code-reception schemes, as
well as 17G-Hz and 85G-Hz transmission using standard mark
and space frequencies. Note the toroid rf chokes on the com
puter power and video cables.

7) Everything is powered
by the TIS computer power
supply.

At todav's pr ices, the
computer and interface cir
cuit together w ill cost about
$100

The software and a fu ll
display sc reen wil l f it into
the 2K of random-access
memory (RAM) provided
with the Timex/Sinclair
TS-1000 with no modlftca
tions required to the com-

transmit/receive contro l with
an optoisclated T/R sw itch.

4) LED indicators for high
and low received tones. with
carrier detect, for simple
tu ning.

5) 850-Hz and 17o-Hz six
pole active bandpass filters
to combat QRM. and

6) An aud io frequency
shif t keying (FSK) mon itor
during transmit to ensure
that the typed character is
sent.

sion. and the transceiver in
terface system and software
described in this art icle, you
can have a complete RTTY
terminal:

1) You will be able to
transmit and receive Baudot
code at 60. 66, 75, and 100
words per m inute with a
17{}Hz or 85{}Hz shif t, and

2) Receive 425-Hz shif t
commercia l Baudot code
broadcasts at all speeds
listed above.

3) It w ill have a simple

M any would-be RTTY
enthusiasts no doubt

are dismayed when they dis
cover the potential high cost
of quality RTTY gear. Al
though many inexpensive
computers are on the mar
ket today, the cost of the in
terface and software usually
far exceeds the pr ice of the
computer itself .

The Timex/Sincl air (TIS)
computer is a very low cost,
self-contained system. With
an ordinary cassette record
er, a black-and-white televi-
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puter itself. My software
went into a Sincla ir ZX81
which r converted to 2K of
RAM through a simple chip
substitution desc ribed in
this article.

I have learned to touch
type on the Sincla ir's mem
brane keyboard and seem
to do about 30 wpm. For
heavy use. you will probably
want to attach one of the a f
ter-market full-stroke key
boards.'

If you are unfami liar with
the mechanics of RTTY. you
might want to read the intro
duc tory a rticle by W9IP for
an excellent explanation of
the basics.

Fig. 1. Schemat ic o f the 170-Hz and 850-Hz active bandpass filters.FSK Receiver

The receiver sec tion of
the RTTY inte rface is buil t
around a high-quality filte r
section followed by a phase
locked-loop (Pl l) tone-de
code r chip. l ow-level audio
tones are amplified by the

741 preamp (Fig. 1) and then
processed by se lectable six
pole bandpass fi lte rs for
either 17o-Hz or 8So-Hz
shifts . The filte rs are based
upon a design by K20AW'

and go a long way toward
eliminating nearby Q RM. Be
sure to use polystyrene o r
mvlart capacitors on the
op amps for temperature
stability. K20AW a lso rec-

ommends the use of single
741 op-amp packages rather
than the dual or quad types.
The passband of each filter
stage is ca lculated by div id
ing the center frequency by
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Fig 2. Schematic of the computer interface circu it, afong with the RTTY tone encoders and decoders.
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Fig. 3. Timex/Sincla ir computer rear-connector p inout diagram. Th is diagram apple to both
the ZX81 and r$.1Ooo.
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Fig. 5. Flowchart for the
receive portion of the
assembfy code.

played. The T/S compute r
cannot perform the serial-to
parallel cha racter conve r
sion itse lf, in real t ime at
least, because the majority
of its computation time is
used to gene rate the display
a nd a portion of nearly ev
e ry character would the re
fore be lost. Of course, the
8251 chip solves this prob
lem neatl y. For more info r
mation on the 8251. you
should re fer to the Intel M~
crocomputer Data Book. .

IC6a provides a master
dock of a bout 1 MHz fo r
the 8251 , and IC2 is an
astable multivibrator acting

these are ta ilor-made for
RTTY, you may want to in
cl ude them a nyway.

The appropriate filter is
selected by 51 , which sends
the tones to the input of
the XR-2211 tone decoder
(Fig. 2)...• 52b and 52c select
17Q-Hz shift tones for HF
amateur RTTYor 850-Hz shift
tones for both VHF amateur
and 425-Hz shift commercial
signa ls. The zener regulato r
on pin 1 of 1(4 eliminates rip"
pIe from the TIS computer's
9-V supply for reliable de
cod ing.

The ca rrie r detect and da
ta lines of 1(4 are sent to
IC5b, which provides nor
mal and reve rse logic data
through 54. At this point, the
frequency-shifted audio has
been converted to TTL-com
patible logic levels. The two
LEOs on the output pins of
ICSb ind icate high and low
tone frequencies present at
the input of the decoder. If
proper audio tones are not
present at the inpu t to IC4,
the ca rrier detect line is
pulled lOY/ and both l EOs
are extinguished. This sys
tem takes the guesswork out
of tuning the RTTY station
properly.

8251 Programmable
Communications Interface

The Baudot-encoded seri
al data is now sent to pin 3
of 1C1, a n Intel programma
ble communications inter
face chip.' This device as
sembles a complete S-bit
cha racte r from the se ria l da
ta at pin 3 and signals the
ZOO ce ntra l-processor unit
(CPU) of the TIS computer
during the next status read
operation. The CPU then
performs a data read and ac
ce pts a complete cha racter
to be decoded and d is-

jof f ilter in your receiver. you
can eliminate the aud io
bandpass filters. but since

YlP(O
_ "'OR

~,

0
,...... r..,

'" , '

•

I"0' ••• I"•
'"

" .

Photo C The interface circuit was built on proto boards
available at Radio Shack.. The top board (shown) contains the
digital portion of the circuit while the fower board contains
the filters and tone generator and decoder chips. No printed
circuit board is availabfe. The DIN socket is used for the ca
ble to the mike jack on the transceiver>and a standard phono
patch cord connects receiver audio to the phono jack. Both
of these cables should also have toro id chokes attached to
prevent RFI. The knob on the rear panel controls the audi<>
monitor volume.
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the Q. both of which a re giv
en in Fig_ 1 for each filter
stage. If you have the proper

Fig. 4. ZX81 computer circuit-board integrated-circuit layout.
To convert the computer RAM to 2K, remove the 2114/4118
chilts) and rep/ace w;rh a 2016 or 6116 chip at location IC4.
Ensure jumper L1 is open and connect a wire across L2. Parts
are available from Jameco Electronics, 1355 Shoreway Road,
Belmont CA 94002.



Fig. 6. Receive assembly-code l isting.

I\DlIR CODE M);E~I ON rc C O~I.'I ENT

40112 '""" LD D,OOH "" , 408 211 o r Ib5 H
1O40114 "''' IJ) 8 ,201l

"'" " 4'.1 4 1 RWOP: IJ) ilL , nc Add r 414 \111

' '''' JA 15 40 SLOIJP : LO .... O....ST __n Add r 402511
40 llC JC I NC A
4 UIlIJ cu Rt:T ~ Z R ~t u rn " ke y pre ssed

' '''' j", 00 ru Lb .... (700011) 8151 chip stat u .
~09 1 C8 lor on ... o..u a vailab le!
409J ze " JR Z .SWOP JUlSp " ""4U9S jA 00 eo INCIIR : LO A , (bOOOIl) Input ," f roll 8 2 51
H I98 l' E 01 CI' 021\ LF?
409.\ ce RH Z Re t ur n " ,'0
41)911 FE .. ce '" FIGS?
40 9 0 "" JR NZ. LCK '- " ~

40 'J F CB H SET 5 , (ilL) <.. FIenG
1, 01\1 '" H '" SLOOP

""" se " LC II : '" H " LHS ?
4 00'. 5 "" .IR .~Z,SPCJ.: Ju.p " 0"

' ''' ' CII AE .U 5. (ilL) R.. ,..·t FlGFLG

''''' 18 DE JR SWOP
40 ,0. 8 "" SP(;Ir; : CP 0'011 SPACE?
4DAIl 20 (11 J R Nl , Dl-:C .) uMI' " 0"
I,OAF cs AE RES ) , ( il L) Re" .. t FlCfLG nr a ppl)
40U " DOC: ADD A. (ilL) Off.et az " f l CFLG ..., t
40 Bl " LD E ,A
40B) Et> 11 ASO \711 CR o r BLAN!':?
I,OB5 21l 01 JR zist.cor- ,)Ullp rr ,eo
40 87 .- ADlJ IIL,Il E Ent ,'r lookup tab Ie

40BIl " LI> C.{1ll.1
40B9 " LD A.C
,,~ " RsT t OO Pr l n t ,', ( ROM routine)

40BB 10 01 OJ /iZ Dill )2 c h rs p ri n t ed?

4 0 llD cv Rt:T RH urn " line compl e t e

40 llE 1 8 C6 JII IIL001 '

a s a baud-rate generator for
6O-wpm (45-baud l, 66-wpm
tsobaudl 75-w pm (57-baud).
and 100-wpm (75-ba ud) data
rates. A power-on reset
pul se is pro vided by IC6d.
The 8251 ch ip is se lected
through IC5a; during thi s
time the interna l TIS co m
puter memory is d isabled by
lC6c and Q3.

FSK Genera tor

When tran smission be
gins, the 8251 is given a co m
mand by the CPU a nd pin 23
is d rive n low, c ausing the
optoisolated TIR sw itc h to
close and the audio mo nito r
(lC7) to co me o n. Also, the
XR-2206 tone gene rator (IC3)
is act ivated when Q1 cuts
off. The tone generator and
monito r do not o perate dur
ing rece ive to avoid interfer
e nce to the tone decoder.

When a va lid Baudot
c haracte r is e ntered o n the
co mputer's keyboard, thi s
cha racte r is loaded into the
8251 which clocks the data
se rially out of pin 19,
through the normal/reverse
switc h, 53, a nd to pin 9 of
IC3. This function-generator
chip produces a 21 25-Hz
mark tone when pin 9 is 'ow
and a se le cta b le 2295- or

2975-Hz space tone when
pin 9 is high.v - The mark and
space tones a re inve rted
when 53 is set to re verse ,
The selector switch, S2a, is
ganged w ith S2b and S2c to
ensu re ide ntica l rece ive and
transm it shifts .

Hardware Construction

Be sure to build the inter
face circu it in a metal box
(Pho to B), and keep the
wires to the TIS co m pute r
short o r you won' t bel ieve
the RFI you'll get. A 46-pin
.100-inc h-spaced edge-card
co nnecto r for the TIS com
puter back-panel c an be
made by c utting down a Ra
dio Shack 276-1545. The re
quired com puter signa ls ca n
be tapped off th is connector
by re ferring to Fig. 3.

Note the toroid-core
c hokes on the power a nd
d isplay wires to the co m put
er and on the transmit and
rece ive lines to the rig.
These c hokes help kee p
compute r noise out of the
rig and transmit rf out of the
co m pute r. With m y syste m
as shown, com puter no ise in
the receiver is virtua lly nil,
and 100 Watts of co ntinu
ous RTTY-transmit power
will not affect co m pute r o p-
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Fig. 7. Flowchart for the transmit portion o f the assembly
code.

e ration. If you have RFI Q1 . Now feed the transceiv
trouble, try cha nging equip- e r mike signal from IC3 to
ment positions. ground co n- the input of IC4 and adjust
ne ctio ns, a ntenna location the two pots on S2b for reh
(if poss ible), and the num ber able switc h ing while using
of turns of w ire on the toroid the LEOs as indicators. As an
c hokes. alternative, an audio genera-

The ad justment proce- to r will allow more pre cise
du re is st ra ightforwa rd . Set a lignment of IC4.
each filte r pot (Fig. 1) for the The two pots on S2b
des ired response; the tk a nd should be set so that the de
2k pots adj ust ce nte r f re- ta (lC4 pin 7) changes logic
q uencv a nd the 500k pots on le ve l whe n the input tone
the 2085-Hz and 231Q-Hz frequency is about halfway
sectio ns adjust the Q . The between the respective
single-stage filte r e lements mark and space frequencie s
a ll have their Q fixed at the fo r the 17o-Hz and 850-Hz
value shown on the sche- sh ifts. Also, ensure that the
matic . Set the pots o n the ca rrie r detect (lC4 pin 6) is
555 (IC2) a nd the XR-2206 pulled high for the mark a nd
(IC3) for the frequenc ies space input tones.
shown (Fig. 2). You can acti- Assemble the jumper ca
vate the XR-2206 by tempo- bles between the interface
rarily ground ing the base of box and your rig. I used a
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Fig. 8. Transmit assembly-eode listing.
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...dd . of FLG
Add r of Ba udo t ' 0 Sinclat r lookup t a bl..
Ad d r of FLG2
Add r o f Si nclai r to Baudo t lon kup t a bl ..

DIN socke t on the box and a
z-ccnductor shie lded ca ble
between the box an d my
transceiver mike jack. Be
sure to add the toroid choke
before soldering the DIN
plug onto the interface box
end of the cable. A common

these routines handle the
Baudot-to-Sinclair code con
ve rsion and cha racter d is
play during receive. and the
keyboard input, character
display, and Sincla ir-to-Ba u
dot conversion during trans
mit

Fig. 9 shows a listing of
the assembly-stuffer pro
gram. Line 1 saves 199 bytes
of space in RAM for the ac
tual code and includes the
Baudot-Sinclair and Sinclair
Baudot lookup tables. Line 2
contains all of the assembly
code in Figs. 6 and 8 as one
lon g string. Li nes 3-7 con
ve rt this string into actual
hexadecimal numbers. then
stuff them into the memory
rese rved in line 1 _

Enter this program exact
ly as shown in Fig. 9. then
RUN it. When the run is
complete, LI ST the program
and check that the decimal
numeric sequences have
been replaced with jumbled
code and that the two look
up tables a re sti ll intact. The
jumbled listing is the display
read-only-memory (ROM) in
terpretation of the actua l as
sembly code loca ted the re.
Now DELETE all of the pro
gram except line 1, CL EAR
the va riables, and you a re
ready to enter the Basic part
of the softwa re .

The listing of Basic com
mands is shown in Fig. 10.
Lines 10- 80 wil l allow for an
unshift-on-space routine in
the assembly code for re
ce ive by POKEing appropri
ate commands into loca
tions 40AFH and 4OBOH (Fig.
6). If the unshift on space is
not selected, NO Ps are put
into these two locations.
lines 90-100 software reset
the 8251 chip, and lines
110-1 90 a re the receive por
tion of the program. This
routine sends the receive
command to the 8251,
scrolls the screen on each
line feed (IF) or when 32
characters have been dis
played. and monitors the
keyboard for SHIFT T (CHRS
221) for a jump to the trans
mit routine located at line
200 and beyond. This por-

ZX81 computer in your
RTTY system, you' ll need to
re place the 1K RAM chips
with 2K of RAM to make
room for the software and
display requirements . (The
T5-1000 a lready has 2K of
RAM. so skip th is section if
you have one of these com
puters .I

Firs t, pee l off the four rub
ber feet on the bottom of
the ZX81 and remove the
five screws an d the back
panel. Remove the circuit
board screws and carefully
tum the board over. Gently
remove the keyboard cables
from thei r socke ts. Refer to
Fig. 4 for chip placement.
and remove both 2114 ICs or
the single 41 18 Ie. Eithe r
memory configuration may
be used in the ZX81. I rec
ommend using de-soldering
braid, and don't force any
thing; traces are easily bro
ken . Remove the jumper
wire at Lt. if it exists .

Now so lde r a 2016 or
6116 2K X 8 RAM chip at
position IC4. Notice that the
c ircuit board has 28 holes in
this position; use the lower
24 holes. Solder a jumper at
L2 to connect address line
Al 0 to the RAM chip, and re
assemble the computer.

To chec k memory ope ra
tion, type:

PRINT PEEK 16388
+ 256' PEEK 16389

T_is shou ld give a resul t
of 18432 if the 2K of RAM is
working properly.

The ioftware

Many of you probably
have discovered that the TIS
compute r has a very slow
Basic interpreter due, once
again, to the large perce nt
age of computation time re
qu ired fo r the display. I de
signed the RTTY software to
be somewhat of a hybrid:
part Basic for convenience
and part ZOO assembly code
for speed.

Figs. 5-8 give listings and
flowcharts fo r the receive
and transmit portions of the
softwa re, both of wh ich are
written in assembly lan
guage. For the most part.

Se nd e h r t o 1l2S1

loop If 82) 1 busy

82)1 ,hip status

Loop I f k e y pr essed

""J r 402 SII

Send LTRS If yes
Res ... FlGFLt:2

Upda te ch. coun t
Lookup . a b l " l nd""
En , .. . loo kup tab l ..
Se nd c h r
OIa ll fo r k.. v r e h a " e
l2 chrs pr ln . ..d?
Relurn If y"s

Cod .. r~TtR!

.lump If nn
ere... FLC!
Baud"t c,><j .. CR
~<'fId CR
Baudut cod., f.F
S..nd I."
Saudnt cod,' !.TIl.S
S..nd I.TII.S
W,,;t fnr h-v rd ...,so

FlGFl.G2 ,,<, t?

Send F1CS if no
Set F1GYl.G2

FlG~' LG 2 s<,t ?

Is rh • .:l. (IKure?
.Iu., If :>0

Valid key press?
Rf',urn iI no
Prln' ehr (/Wl1 rnulln,-)
Al ill 'l rode with lunkup tabl ..

Decode k ..y (RIll'! ro.. . lne)

M or _ r .. dors sen' slnc.. CR!LF?
.1u,"1' t f yes

Prln' 'I""'" (ROM rnutl ,"')
Loukup tablo· ;nd,'". spa,'"

l.aop I f no ke y pr"""ed

Code S~ACU

JuS\' II no

Addr 4189H
Cod .. "" (<luote I . " K.,) ?
.I..-p If no
Cod ....
Prln' .. (Hlr.ot rou,lne)
l.onkup , ,,hie Ind,'x . "p"~t roph"

CO!'llIDIT

"'ddr ~ I}l SH aoo 402bll

ZX81 2K RAM
Modification

If you intend to use the

ste reo patch cord with pho
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Fig. 9. Listing of the assembly-stuffer txogrem: W hen you key
in and RUN th is program, the transmit and receive assembly
code shown in Figs. 6 and B will be entered info the comput
er's memory automatically.

Fig. 11. Listing of the Baudot code with appropriate dec imal
and hexadecimal equivalents. The special TimexiSincfair
FIGS codes for the dispfay and keyboard are show n in the
last two columns.
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NORMAL/R EVE RSE switc h
es and advance the input
level pot while tuning
around the RTTY station un
til the LEOs illum inate.

Now tune the receiver un
til the LEOs foltow the high
and low tones and, if a ll is
well, text should appear on
the screen . The system will
scroll when a displayed line
is full or when a line feed is
rece ived. In order to famil
iarize yourself with opera
tion of the LE Os you may
want to tune around an un
modulated carrier or ON
signal. As the tone increases
in frequency. you' ll notice
the L LE D come on, shift to
the H LED, and then both
LEOs will extinguish as the
tone frequency exceeds the
filte r/decoder passband .

To receive commercial or
VH F amateur RTTY, se lect
the 8SQ-Hz filte r and shift
and tune in the same man
ner as above. Since the au
dio shift is wider here, the
tuning will be slightly less
critical than in the 1700Hz
case. Commercia l news
broadcasts a re usually at 67
wpm and NO RMAL, weath
e r is 100 wpm and NOR
f\.-1A L, and some ship-to
shore is 100 wpm, 170 Hz,
and REVERSE. Many of the
commercial broadcasts seem
to be between 16.0 and 16.5
MHz. If you happen to run

up. Connect the cassette re
corder and TV monitor to
the computer and attach the
jumper cables be tween the
interface box and your rig.
Turn on the computer and
rece ive r and fo llow the guid
ance in the Hardware Con
struc tion section (above) if
you have RFI trouble.

Now LOAD and RUN the
RTTY program. The unshift
on-space routine is a conve
nience during rece ive to pre
vent lockup in the FIGS
mode if a LTRS command is
m issed; the system also will
return to LTRS mode upon
rece iving a space. However,
weather broadcasts consist
of many strings of numbers
separated by spaces, and
transm ission wou Id be
slowed considerably if a
new FIGS command had to
be sent afte r each space.
Therefore , it wou ld be a
good idea to se lec t unshift
on space for everything ex
cept weather broadcasts .

Se t you r receiver to the
RTTY mode, or ad just the i-f
passband, to a llow recep
tion of the mark and space
tones with minimum attenu
ation. For amateu r recep
tion on the HF bands, select
the 17Q-Hz filter and shif t,
set 60 wpm, and find a RTTY
signa l. Your best bet will
usua lly be just below 14100
kHz. Select normal on the

1 RE~ [RnY Aase-bly Cod .. ~ J.o"kup r~".J
10 e a r xr AT 20 , 0 : "u:.sllIn os SPACE ( Y/N} ~"

20 I NPur A$
30 IF A$O"Y" TllEJl sore 10
40 POKE Ib559. 203
50 POKE lb5bO.114
bO GOTO 90
70 POKE 16559 ,0
eu POKE Ib5bO,O
90 POKE 28b72.128

100 POKE 28b12 ,"
n o POKE 28b12, b 1
120 IF INKEY$ O"" TU EN coro 120
IJO POKE 28612,4
140 SCROLL
150 PRINT " « RECEIVE TEXT»"
1&0 SCROLL
1 10 LET A~USR IbH4
HlO IF I:'KH$~CHR$ 221 TUEN COTO 200
190 COTO 160
200 IF rx..EY $<>"" TIlEI' COTO 200
210 POKE 28612 , ))
220 SCROll
2]0 PRINT " «TRANSlIlr TEX T»"
2100 SCROll.
250 LET A-USR lb51b
2bO IF IliKEY$~CHR $ 219 nus COTO 120
210 cere 240

Fig. 10. List ing of the Basic portion of the program. Line 1 ;s
all that remains o f the assembly stuffer, and lines 10-270 con
tro l the transmit and receive assembl y program code.
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Assembling and Operating
the RTTY Station

Be sure the power is off to
the T/S compute r before
connect ing (or disconnect
ing) the interface box. If you
didn't key the connector to
the slo t 10 the TIS circuit
board, be certain the con
nector is installed right side
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t> LLI .\~\-I

- .\LXT II
S PRl.' 'l' " RU", C()~IP LLT E"

tion of the program sends a
transmit command to the
8251 , sc rolls the d isplay, and
monito rs the keyboard for a

'SHIFT R (CHR$ 219) for a
jump back to receive .

Now key in lines 10-270
'and SAVE " RTTY" twice on
cassette to ensu re at least
one good copy.

•
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ac ross a non-Baudot station
or if you select the wrong
system parameters, ga rbage
will print on the screen.

To transmit. simply hit
SHIFT T, and if you wired
the jumper correctly, your
rig should switch to trans
mit. Adjust the output leve l
and mike-gain controls for a
reasonable rf output power.
Don' t overdo it-my TR7
gets plenty hot with only
60 W continuous output
power. RTTY isn't like CW;
the rig is putting out fu ll
power continuously during
transmit, and most manu
facturers recommend cool
ing fans for the ir solid-state
gear when runn ing high
power in th is mode.

Adj ust the mon itor-level
control until the 2125-Hz
tone is audible, then type
you r message. You should
hear the space tones inte r
mittently as you type. You
can keep your eyes on the
keyboard and simply listen
for confirmation of charec-

ter transrmsston . The 8251
chip gives you a single char
acter buffer (big deal) so you
can type a new character
while the previous one is be
ing sent.

Note that the computer
au tomatically will send
LTRS and FIGS codes whe re
necessary and also will send
a CR/l F/l TRS command
when you hit the ENTE R
key, or on the first space af
te r 64 charac ters are sent
with no inte rvening ENTE R.
Your transmission is thus au
tomatica lly keyed to the
BO-coJumn printe r found on
most mechanical and high
priced electronic systems.
Al so notice that the SPACE
key really produces a space;
if you want this key to act as
a program BRE AK, press the
key while in the receive
mode. In this way, you can
retu rn to the TIS opera ting
system. Typing SHIFT R
while in the transmit mode
returns the system to re
ceive.

Some Baudot FIGS cha r-

ecters are not present on the
TIS keyboard for transmis
sion or in the character set
for display. The most logical
substitute characters I could
th in k of are listed, along
with the Baudot character
code, in Fig. 11.

Condusion

Many amateurs feel that
frequencv-sbift RTTY is the
ideal communication mode,
and with good reason. It has
a .HiB signal-to-noise advan
tage over machine-decoded
CW signals, and information
is sent much faster than
most manua lly-decoded CWo
In many cases. when an HF
band is nea rly useless for
CW or voice communica
tion s, the RTTYers are still
going strong. Indeed, J ean
get about 90% copy with
my system tuned to a signal
which is weak and barely au
dible. There is a lso much
satisfaction to be gained in
the construction of a project
of this nature, allowing you
to experiment with a very

useful specia lized commu
nication mode at minimal
cost. .
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H,md- he/d Transcei",ers
Delu.e models Relulal SALE
IC·02A tor 2 melers $ 31900 289"
IC·02AT w/DT MF ..... 34900 314"
IC·G4A lor 440 MHz TBA
IC·04AT w/ DTMF... .. 379.00 339'1
Standard models Reaular SALE
IC-2A lor 2 meters s 239.SO 214"
lC·2AT w,lh TTP 26950 21911

IC·3A tor 220 MHz 26995 234's
IC·3AT wllh TTP 29995 239's
IC·4A tor 440 MHz 269.95 234"
IC·4AT wllh ITP 299.95 239'1

Acce550r;E'Sfor DE'/u'E' modE'/j Re,u lar
Bp-1 800mah/l32V Nlcad Pak • use BC·35 6750
8p·8 800mah/B.4V Nicad Pak - use Be-35 62.50
BC·35 Drop in desk charger . all ba ttenes 69.00
8C·16A Wall rhatger. BP7/BP8..... .. . .. ... .. 10.00
AcceHOTit>5 for borh model~ Regll ia r
8p·2 425mahl7.2V Nlcad Pa k . use BC35 3950
8P·3 Ed ra SId 250 mah /8.4V N,cad Pa~ 29 50
8p·4 Alkaline ba ttery case.... .... .. . .. ... ... ... 1250
Bp·5 425mah/ 10.BV Nicad Pa k • use BC35 49.50
CP·1 Cig. lighter plug/cord . BP3 or [)I. ••••. . 9.50
DC·I DC operation pa k 10/ standard models }1.5O
lC·2AT leather case for standard models. 3495
LC· 14 Soil case tor Delu le models 17.95
HM·9 Spea ker microphone 3450
H$IO Boom microphone/headset ... ..... .. . ... 19 50

HS·I0SA VOl Uni t for HS·10 (db onlyl 19 50
H$·10S8 PH unit tor HS-IO 1950

ML·} 2m 23w m/ iOw out ampnher . SALE 79.95
ML·25 2m 2.3win 20w cut amplilrer SA LE 179.95
3A·TTN Optional TT Pad · 2,1,/3 ,1,/ 4,1, 3950
S$·32 M Commspec 32-lone encoder 2995

Shorrwa",p receivers taU ar lE
R·71 A 100 Khz·30 Mhzdigi tal tecerver$799.00 689'1

Fl-32 500 Hz CWhlter 59.50
EX-31 0 Voice synthesizer 3995
ec-n Wireless remote controller... 5995
CR-64 High stabili ly oscillatol dal 56.00

R·70 100 Khz·30 Mhz digita l receiver 749.00 599'1
EX-251 FM unll. .. . .. . .... .. . .. .. .. 38.00
IC-1012 t ranscerve intertece. 720A 1l2.50
Fl-44A SSBhlter (2nd IF) 15900 144"
Fl-63 250 Hz CW tiller (lsI IF) .. ... 4B.5O
SP-3 External speaker 4950
CK-70 IEI-299) 12>1 DC opllon .. ... 995
MB·12 Mobile mount.. ...... .. . .... 19.50

HOURS: Mon. thru Fri .9·5:30;Sat. 9-3
Milwaukee WATSline 1·800-558-0411answered
evenings until 8:00 pm. Monday thru Thursday.

Please use WATS line 'or Placing Orders.
For other info rmation, etc . please use Regular nne

Closeout Item Reaular NOW
IC-25H 45w. 2m FM w/ utHIn TIP I11IC 38900 299"

BU ·IH Memory back-up 38 50 1"11)"0
t BU· IH$1Dpurchased With IC·25H, olherwlse $38.50

IC·21A Compact 25w2m fMw/TTPmic 36900 32911
IC-27H Comp.act 45. 2m FMwm pmlC 409 00 369"
IC-37A Comp.act 25w220 FM. TTP mic 449 00 399"
lC-47A Compact25w440 FM, HP mlC 469 00 41911

UT-16/EX-388 Voice synthesizer .. . 29.95
IC-120 Iw 12 GHz FM nanscever.. . . 499.00 449"
6m portablE' Rel ular SA LE
IC-505 3/lOw 6m pert. SSB/CW. cvr$449 00 399"

SP-IO Inlernal Nlcad ba ttery p.ack 79.50
SP-15 ACcharger... ............... 12.S0
EX- 248 FM unit .. •.. .. . . . .......... 4HO
lC· IO leather case 3495

Optiom - conrinued Reaular SALE
CF-I COOlingfan tor PS-15 4500

PS-20 20,1, switching os w/ speaker 229.00 199'1
CC·l Adapt. cable; HF radlo/PS·20 1000
CF·I Cooling fan lor PS·20 45 00
EX·HO Voice synth for 751. R-1IA 3995
SP·3 Edernal base stanon speaker .. . 49.50
Spea keJ/Phone retcn . speCify rene 139.00 12911

BC-IOA Memory back·up 8. ~

EX-2 Relay 00. with marker 34.00
AT·l00 lOOwB·bandautomabtanttuner 349.00 314"
AT-SOD 500w 9-band automabt anlluner 449.00 3991'
1" -100 Manual antenna tuner... .. . . . 249.00 224"
AH-I 5·band mobile antenna w/tuner 289.00 25911

PS-30 Systems pis w/ cord. 6·plO plug 259.95 23311
GC~4 Work! clock.... ..... ....... ..... 99 95 94"
Hf line"r "mplifif"r Rel lliar SALE
IC·2KL w/ ps 160· 15m solid stale amp 1795.00 1299
VHF/UHf b.uf" mu/li-mode5 Rel ular SALE
IC-25 1A- 2m FM/SSB/CWtransceiver$749.00 549"
"SSOFactorr Rebate -until gone!
IC-5510 80 Wan 6m transceoer. . .. .. $699.00 599'1

PS-20 20A switching ps w/ speaker 229.00 19911

EX·I06 FMoption 125.00 112"
BC-IOA Memory back-up 8.50
5" ·2 Elecuet desk microphone 39.00

IC-211 H 100w 2m f M/SSB /CW levr 899.00 7991'
IC-47IH 15w 430-450 SS8/CW/FMW/r 1099.00 Call

P$-35 Internal power supply 160.00 144tl

PS-1 5 20Apower supply 149.00 134tl

IC·27IA 2Sw2m fM/ SSB/ CW xcvr 699.00 61911
AG-20/EX-338 2m preampllher 56.95

IC-47IA 25w 4)O.45OSS8/CW/ FMlc\lf 19900 69911
PS·25 Internal power supply .. . .. . . 99.00 8911
EX-310 VOice synlhesizer 39. 95
HM ·12 Hand microphone 39.50
51'·6 Desk microphone 3900

VH f / UHf mobilE' mulri-modes
IC-29OH 25w 2m SSB/FMlcvr. TTP mlC 549 00 489's
IC-490A I(Nr 4JO.440SS8/ FM/ CW .cYT 649.00 579"
VHf/UHf /1.2 CHz fM Regular $ALE
IC·22U lOw 2m fM nco-digital xcvr 299.00 249"

EX·199 Remote IreQuency selector 35 00

Hf Equ;pmE'nl Reaular SA LE
IC·740- 9·band 200w P£P .cvrw/mIC$I099.00 899"
"FREE PS-740 Internal Power Supply &
550 Factory Rebate - until gone!

PS-740 Internal power supply IS9.00 149"
- EI·241 Ma rker uml. . .. .. . . . . . . . . . 20.00
- EI-242 fMuM................... 39.00
- EI-243 Bectromc keyer uml.. .. .. SO.OO
- fl·"5 SOD Hz CWfilter (Isllf).. .. 59.50
- fl·54 270 Hz CWliUer (lsI 1£) ... . 47.50
-fl-52A SOO Hz CW filter (2nd If) 96.50 &9"
-fl-53A 250 Hz CW litter (2nd If) 96.SO 89"
-fl-44A SSB filter (2nd If) 15900 IU "
SM-5 8·pmelectret desk mlcrophone 39.00
HM-I0 Scanningmobile mic ropho ne 39.50
M8-1 2 Mobile mounl .. . . . .. . . . . . .. . 19.50

-Opliom also for IC-745 listed bE'Iow
lC-730 8·band 200w PEP . cvr w/ mlc $829,OO 599"

fl·30 SSB hiler (passba nd lumng) 59SO
fl-44A SSB hlter {2nd If) 15900 I44's
fl·45 500 Hz CWfilter 59.50
EX· 195 Ma rker uniL . .. .. . . . . . . . . .. 3900
U ·202 lDAinterface;130I2KUAH·1 27.SO
EX·203 ISO HZCW audiOfilter ...•. 3900
EX·205 Iransverter sW itching unit 29.00
SM·58·pmeleclret desk microphone 3900
HM-IO SCanning mob ile mic rophone 3950
11I8·5 Mobile moun!. . .. . . .. . . . . . . . . IHO

lC-720A 9·band .wl .I·30 MHz rcvr $ 1349 00 89gts
fl-32 SOOHzCWfll1er 5950
fl-34 52 kHz AM fi lter 49.SO
SM·58·pineleclretdesk microphone 39.00
MB-5 Mobile mount... ... .. .. . .... . 19.50

IC·745 9·band l CVI w/ .I ·30 Mhz rcvr $999.00 169'1
PS-35 Internal power Sllpply .. ..... 160.00 144's
CFJ.455KS 28 kHz Wide SSB lefter 4.00
HM· 12 Hand microphone 39.SO
511I-6 Desk microphone .... .. . .. .. . 39 00

-5E'e IC-740 I;~l ebove for ol her opliom (-)

IC-151 9·band .w l .I ·30 MHz rcvr $ 1399.00 1199
PS-35 Internal power supply 160.00 lUll
fl-32 SOD Hz CWfilter (Ist IF}. . . .. 59.50
fl-63 2SO Hz CWfilter UsI IF) .. ... 48.SO
fl-52A 500 Hz CWfifter (2nd IF) ... 96.SO 89"
fl-53A 250 Hz CWhlter (2nd IF).. . 9650 89'1
fl-33 AM hlter. . .. . . . ... . .. .. . .... . 31 .50
fl·10 2.8 Khz wide SSB filter 46.50
HIH 2 Ha nd microphone 39.50
SM·6 Desk microphone 39.00
CR-64 High stabilily reference l ta l 5600
RC·IO E.ternallreQuency controller 35.00
MB-II Mobile mount... ... .. .... . . . 19 50

Opliom: 720/ 730/ 740/ 745/ 751 Regular SALE
PS·15 20,1, ertemar power supply $149.00 134"

EX· l44 Adaptor for cr·1Ips·15 650

'n Wisconsin (ou tside Mt/waukee Metro Area)

1-800-242-5195

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216} 5B5·7388
Oh io WATS 1·800·362-0290

:::::" ' 1-800-321-3594

Order Toll Free: 1-800-558-0411

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

-------AES BRANCH STORES Associate Store
ORLANOO, Fla. 32803 CLEARWATER, Fla. 33515 LAS YEGAS, Nev. 89106 CHICAGO. Illinois 60630
621 Com monwealth Ave. 1898 Drew Street 1012 N Rancho Ilnve ERI CKSON COMMUNICATIO NS
Phone (305) 894·3238 Phone (813 ) 461-4261 Phone (102) M 7·3114 5456 N. Milwaukee Avenue

Fla WATS 1-8DO·432·9424 No tn .Slate WATS No In -State WATS Phone (312} 631·5181

~~~r~~dae 1-800-327-1917 No Nationwide WATS ~~~~~: 1-800-634-6227 15 min. from O 'Hare!
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Easy FSK for the IC-730
Don't settle for less than complete.

Four dollars gives you the RTTY the factory left out.

.... .. ....T_

..,
no

r-r--r-r--r-r-:-
, "' r- <(T'''': -t k---.o l '-aliTI ~ _

,,

13.66-MHz crysta l oscillator
and the frequency of the rig.
See Fig. 1.

First remove the top and
bottom covers. In order to
gain access to the foil side
of the main unit board, you
have to remove the 17 pl ugs
that are plugged into the
main unit board. Unscrew
the four mounting screws.
(Note: The mounting screws
are permanently locked to
the main board.)

The coax cable from )14
has to be slid in the wiring
harness toward the detector
unit in order to have enough
slack to tum the main unit
board over.

Cut two 15·inch pieces of
wire (about 22 gauge) and,
referring to Fig. 2, solder one
wi re to pad 1 and the other
w ire to pad 2. Be sure to re-

.....
"'.~

Fig. 1. Schematic.

•

Having recently acquired
Icom's IC-730, I no

ticed that it didn't have a
RTTY mode. As I wanted to
get into RTTY, I had two
choices: to bu ild up an AFSK
unit or to modify. Being nat
urally curious, I decided to
modify, if possible. and
pulled out the schematic.

The PLl has a 13.66-MHz
crystal and is ca li brated
with a 10k pot (R-162) that
con trols the bias on a vari
cap diode. By switching a re
sistance in parallel with the
ca libra te pot , yo u ca n
change the frequency of the

"Crif--"-::::O-r---,r--

Emory D. Young WA4TTO
2403 E. Bolling Sr.
Savannah Gil 31 404

The 1( .730.

Top view: The wires for my modification are identified with
white tape, here shown going to the pad 1 and pad 2 loca
t ions under the cafibt'ate fXJt on the main board.

48 73 Magazine . september, 1984

7



DIRECTION FlJVDIIVG?

(602) 998-1151

* Circular LED
Display

* Optional Digital
Display

* Optional Serial
Interface* 12 vue Operation

* 90 Day Warranty

BE
HEARD!
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5540 E. Charter Oak.
Sccusdeje, AZ 85254

* Doppler Direction
Finding

* No Receiver Mods
* Mobile or Fixed* Kits or

Assembled Units
* 135-165 MHz

Standard Range

New Technol~y (patent pending) converts any VHF FM receiver into an advanced
Doppler mrecncn Finder. Simply plug into rece iver's antenna and extemet speaker
jacks. Use any four omnidi rect ion al antennas. Low noise. high sensitivity for weak
signal detection. Kits from $270. Assembled units and antennas also availab le.Call or
write for full details and prices.pDOPPLER SYSTEMS,

WITH Vo(;om RF POWER BOOSTERS

~2 Thra in'ormedl.'8 r.ttg8 _Ill"......_ tor"'
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(312) 459-3680

All Vocom Products are
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are stock items at Radio
Shack. Molex co nnecto rs
with their pins also are avail
able at Radio Shack.

So get into RTTY with your
IC·730 and this very low-eost
modification . It should not
cost over $4.00 with a ll brand
new parts. See you on the
bands.•

Right-side view showing routing of modification wires to the
rear and then straight to mo/ex connector.

When tran smitting, use
the AM mode instead of the
CW mode, as the 40 Watts in
AM are easie r on the fina ls
and they can operate for ex
tended periods this way.

I wi ll gladly answer or
correspond about any ques
tions you may have if you
enclose an SASE. K1 and R1

Fig. 3. Keying circuit with
shift switch.

rnolex" pins or, if you don't
foresee any use for existing
accessory connections, cut
wire from two of the posi
t ions and attach your wires
to them. Pin 8 of the existing
socket is ground, This done,
plug coax cables back in, re
assemble the rig, and put the
cove rs back on

Refe rring to Fig. 3, K1 is a
reed relay and R1 is a SDk
pot. Sl is an optiona l SPOT
switch used to select Ma rk
low or Space IO'N. Keying be
tween pad 1 and ground
makes Mark low, and keying
between pad 1 and pad 2
makes Space low. Adjust R1
for desired shift. Going from
Mark low to Space low or
vice-versa will requ ire read
justment of Rl .

1

membe r wh ich wire is
which, as this is very impor
tant. Carefully replace the
main unit board and plug
the wiring harness back in.

If you don't have the op
tional marker unit, 115 will
be empty, so don't search
for the missing plug, as I did ,

Remove the 8 screws at
each end of the rear panel
and unplug the coax cables
from 11 and J3 on the low
pass filte r board. Run the
two wires you soldered back
to the accessory socket
where you have 13 unused
positions just begging to be
used. Make up a couple of

Fig. 2. Foit side of main unit
board.

567.95 postpaid lin U SA)
Money Back Guarantee
Vlrginia residents b' j
add 4% sales tax ~!

V..- .

Blacksburg Group
Box 242 Suite 500
BlackSburg. Vlrginia 24060
703/95' -9030

The SUNKY DIPOU:~Antenna
A broadbanct low SWR dipole that realty'v"vQ(ks in apart
ments,smallya rds, a ttics, anyvoJhere a small antenna isa
must. Indoors or out you can work ANY HFBAND, in
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.1 Complete kit and instructions.
plus SO ft. of coax. Easy to set up and adjust. More
information available -just call or write.

5 STATION
NON-lNTERLOCKING
SA"'~ AS ABOVE EXCEPt
EACH SW'TCH OP£RAHS

'''Dl' PUlDl' NTLY
USO EACH

EDGE
CONNECTORS-""""""",-......
~~ '7''''0

.,"'Iii"""'''''''''' '''' _
22/44 22/UGOlOPlAIElJ

COkfACTS
l'>f> CO'oTACt SPI\C"""

$ 2 .ooEo\CH IOHlIl$1800

120V INDICATO R

" ~ON 'NO'CATO"
RATEO' l'OY ' JW

"'D U.. fS ,.. ~'8 - HOl ~

75C E"'CH RE O l ~ "S

." f OIl " 00
TOO ' 0. ""

SOLID
STATE BUZZER

rrm
STU _ S"B OfIl

s YOC II I

~..'" "'"~""..~ $l.oo Eo\Ol
10 FOR $9,00

<T'

Q UALITY PARTS AT DISCOUNT PRICESI

~
MINIATURE TOGGLE

SWITCHES
"'LL ARE R"'TED 5 ....."' @125

S.P.D.T. S.P .D.T. v...
lon-on) ~(on-on)

SOUl.. " lUG
_C s Tou T...... '.. "'-S
_ .t _(AO(O I I." UC"
M/SH'''G '0. 10 .DO'...... .
... lACH 'e' "''' ' 00- S8l
'0'D4" ' 1<,,, 1JT
S P 0 T

S.P.D.T.
. . .. ~ (O"~")(on-oll-on) _C lUGS

~OH_ l ""(AO(D '''.[Ao(O ~_
._~ t' Ilu""" ..a ~
_C Sf OLE ::; " ....loCH V
, .. UC>O .... .0 .0" 1'00
, ~, I ' ~ Ut ,oo ."" "",m

SUB·MINIATURE
oTYPE CONNECTOR
@r.::.'ii~ Sft:;: ;;:::,it!

SOl DlMTY P£ SU8·" ' ~ 'AI U Mf
COO'o"[CTOIlS USlO fOIl
CQ/IIPllTE_1tIXJo< Uf'S

08ISF'LUG $2 .75
08-ISSOC~H $~ . OO

081514000 $I so
01l,25 F'lUG $2 ,75
OB-25SOC Kft U ,SO
011-25 14000 $I 25

"PARALLEL" PRINTER~7"':i:iiii~--i

~
C~~~S:WR

' ~ 36P1" "AltUSEO
~ - ,..R.lllH'

n SOEACH O,lTACAlllES

•
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THESE COULD BE THE
KEYS TO YOUR FUTURE

o Check/MO 0 M e 0 AE 0 VISA 0 Bill me Sl9.97 foe 12 issues

=d,' exp.date _

signature _

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You 'll get instruc
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you 'll have fun .

"Owe. •.. ~ tvtd V1C·211_ 14' • 1M""""",",,*,o(Cb'iH'-'~M«~ 100=.

_•._----------------
"""'~----------------
city' ---'Oat·'-'_Jil'-__

Go_ &. M. ri<v 122.91;~~ 139 91. I ,..." <Wtl)o. [IS "'ods~ <III us
"""•. Fon;g,. "tnndil,~ IlIqlllrr. PlNSIt <>/""'" 6 10 B _Iu "" ~iwry_
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QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ·9410 300 WATT VERSA TUNER II

r-;;MFJ.9621 .5 KW
/ VERSA TUNER III

"~n,~: $229~
KWPEP (+ S10)
and match any leedUne

continuously Irom 1,8to
30 MHz ;coax, balanced

tine or random wlre.
Built-in SWRM'attmeter

has 2000 and 200 watt
ranges, lorward and re

flected power. 2% meter
rrcserent.&polltlon an

tenna switch handles 2
coax lines (direct or

through tuner), wire and
balanced lines . 4:1 balun

250 pt 6 KV variable
capacitors. 12 position In

ductors. Ceramicrotary
switch. All metal black

cabinet and panel gives
RFI protection, rigid con

struction and sleek styl
ing. Flip stand til ts tuner

for easy viewing ,
~ x14ll.14 Inctles.

MFJ-940B, $79.95, 300 watts ,SWRM anmeter, antenna switch on rear.
No balun ,ax 2x61n. eggShell white withwalnutgralrllld sides.

MFJ.945. $79.95. likeMFJ-940B with balun, less antenna switch.
MDJ..su. $79.95, likeMFJ--940Bwith balun,antenna switch on

front panel . 1~ SWRM'attmeler.
Optlon.l mobil. bl'Kktt lOf 94OB,945, 944,$5.00.

/~---IMFJ·900 200 WATT VERSA TUNER
M.tchel COil, random wlrel l .8-30 MHz. $49~
Handles upto 200 wattsoutput efficient

airwound inductor gives more watts out. (+ $4)
5x2x6ln.Un.ny bllllCllYW, SOl id state or tube.

Operateall bands wltll oneantenna .
OTHER 200 WAn MODELS:

MFJ·901, $59.95, like90J but includes
4:1 balun lor use with balanced lines .

MFJ.1li010, $39.95, lor
random wires only. Great lor
apartment ,motel , camping

operat ion . Tunes 1.8-30 MHz.

_.
• •

•
•

•

MFJ·949B----
300 WATT
DELUXE VERSA
TUNER II

$139~ :'':''::''
(+ 4) V.RI

TUnir II. M.tclllS .v.ry
thing Irom 1.8 - 30 MHz,
coax. randoms. balanced
lines, up to 3f1No/ out
put, solid state or tubes.

TunIS out SWR on dl·
poles, vees. long wires,
verticals, whips. beams .
Quads.

Built-In 4:1 bllun.
:JX1oN, 5O-ohm dummy
load. SWR meter and 2
range wattmeter ('mN
and 3llVoJ).

6 polltlon .nt.nn.
.wltch on Iront panel, 12
position air-wound In
ductor; coax connectors,
binding posts, black and
beige case. 10 x3 x7 in.

$99' 5 MF.I'. flltIa1 aell1ng tuMf packS In pl.my at .... ftatum.
• N.. JtyIlngi Brushell aluminum front All metal cabinel.

(+ $4) NIW SWRIW.ttmtterl More accurate. Switch selectable 300/30
watt ranges. Read fOfw3rd/refiected power.

N.. Inl.nNl ,witch! Front panel mounted. select 2
coax lines, direct or through tuner . random wire!
balarM:ed line or tuner bypass tor dummy load .

New .Irwound Inductorl larger more e!licienl
12 position alrwound inductor gives lower losses and
more watts out. Run up to 300 watts RFpower output .

Matches everything from 1.81030 MHz:
dipoles, inverted vee. random wires.
verticals. mobile whips. beams . balanced
and coax lines.

Built-in 4:1 balun for balanced lines.
llXXl V capacitor spacing . Black.
11 x3 ll. zmcnes. Works witll all
solid state or lube rigs.
Easy to use anywtlere .

""---MFJ·989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329
~ MHt "V.RI Tuner V". It hn.1I the futures you liked

for, including the new smallersire to match new smaller rigs -
(+ S10) only 10 314"W x 4 1/ 2"H x 14 7/8"0.

Mite,," COIl, bal.need Itnn, random wlm - 1.1 to 30 MHz. 3 KW PEp·
tile power rating you won't outgrow (250 pHiKV caps) .
RoIl.r Induelor with a 3-dlglt turns counter plus a spinner knob lor precise
Inductance control to get that SWRdown to mInimum every tJ me.
Built-in XI WIt!, 50 ollm dummy 100d, built-in 4:11err1t1 balun.
Built-In 2% ITlIttr reaos SWR plus lorward and renecteo power In 2 ranges

(200 and 2000 watts). Meter lIgllt requites12 VOC . Optional AC adapter
MFJ-1312 Is available for 19.95.

&-posluon . ntenn'lwI1ch (2coax lines, through tuner or direct. randoml
balanced tineor dummy load). 50-239 connectors. ceramic leed-through,

binding post grounds.
a.lull . tumlnum lo.prulUe ubln.t withsulH:hassis lor RFI protection,

black finish, black !rootpanel with raised letters, tilt ball .
MFJ-981 , $239.95, 3 KW, 18 position switched dual Inductor.

SWRM'attmeter. 4:1 balun.

-\'JS4.L ,

83
DEALER, CALL TOU-FREE

800-647-1800. C," ",' ·323·5869
in Miss , and outside continenta l USA
Telex 53-459J MFJ STKV

TO ORDEII 011 FOil YOUIl NEAIlESTMFJ
MFJ ENTERPRISES, INC. ....9

8D1 414, Mlullllppl Stlt., MS 397&2 '- ::::"""":..J

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OIUGAnON.IF NOT DEUGHT£O, RETURN WITK
IN 311 DAYS FOR PROMPT REFUND (LESSSHIPPING)
• One year unconditional euarantee e Made in USA.
• Add Ihlppln~hand llnllihown In plrtntllnll
• C.II or writ. lor fI'M CllIIOlI , over 100 produds.
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CW INTERFACE CARTRIDGE
'. FOR VIC-20 /C-64

; _ High plrfonnIl'ICI CW
~ IntlrtlCl cartrlelge. GIves•39 95 excell,"t performance

MFJ-l226 under weak. 0"0Wdell , noisy
conditions , Works lor bOth VIC·20 and Commodore
64. Plugs Into user's port,

4 potl 100 Hz blndwldtIl ICtIYI II... ~ Hz
center fr8QuerlCy . 3pole active Iowpass post detection
filter . E.xduslve automatic tracking COOIparator.

Plul Ind mlnul CW keying. Audio In, speakl!" out
lacks. Powered by computer.

Inc:ludes Basic lilting of CW transmit /receive pro
gram .Available on cassette tape, MFJ-1252(VIC-lO)
or MFJ·l253(C-64),$4.95and on software cartr idge.
MFJ-1254(VIC-lO) or M FJ-1~(C-64) , S1 9 .Q5 .

You can also UI. xantrurucs. AEA ather software.
Also copy RTTY with si(IQle lone detection.

AutolNltle trKldnll copies drifting signal.
Enr Z206 1111I Illne,..tor gives phase continuous

AFSK tones . Standard 2125 Hz mark and 229512915
Hz space. Microphone line: AFSK out. AF$K ground.
Pll out and PTT ground .

FSK keyl nll output. Pl us and minus CW keying .
CW transmi t LED. External CW key jack .

KlntronlCl CDmPltlbll Iodlet.
betullvt IIlnl,..1 PUrpoil lOCket allows Intll"fac:·

ing to nearly any personal computer with most appro
pria te software. Available TTL lines: RTTY demod
out, CWdemod out. CW-ID Input, + 5 VDC. ground.
Al l signal lines are bUffered and can be Inverted
using an internal DIP switch.

Use Gal lo software with Apple, RAK wil li VIC-lO.
xeurcocs with TRS-BOC. n ·99. N4EUwith TRS·SO
III . IV. Some computers wilh some software may reo
quire some external cenpcrents.

Metal cahln, 1. Brushed alum. front 8x1 V.x6 in.
12·15VDCor 110 VACwith adapter, MFJ-1312,$9.Q5.

MF.l-lm. SII.• , Rs-m .1.,.... MFJ.1DL

•

TO ORDERORFOR YO UR NEAREST
DULER, CAll TOll-FREE

800·647·1800. call 60" 32>-5869
In Miss. anr:t outside continental USA
Telex 53-4590 MFJ STKV

~_ ...

MFJ
MFJ ENTERPRISES. INC. ...9

Box 494. Mississippi State. MS 39162 '- -'

1m
MF I RITY ' / 'i- . -~, --- _.. COMPUTER IN"'r ERFACl

• - ~

• • ••• - ... - . •• • • _. "" ....-- - • -- ~ ... ,.., .Jl ", ... ....---

MFJ.725

$ 39 95

FREE MFJ RTTY/ASCII/CW Soft-.
COM PLETE PACKAGE INCLUDES MFJ.1224, SOFTWARE ON TAPE .
CABLES. YOU NEED ONLY VIC-20 DR t-64 AND RIG TO ENJOY COM
PUTER IZED RnVIASCII/CW. ORDE RMFJ-1Z24/MFJ-1264 FOR VIC·20.
MFJ-1224/MFJ-1265 FOR C-64.

SUPER RTTY FILTER

Hew MFJ-1ZZ4 RTTY/ASCII/ AMTORlCW Corn
putlt IrtttrfKII lets you use your personal computer
as a computerized lull ieaweo RllY/ASCli1
AMTOR/ CWstation lor sendl~ and receiving . Plugs
teteeen rig and VIC-lO. Apple, TR5-BOC , Atan.
n-99. Commodore 64 and mest others .

use MFJ software lor VIC-lO. Commollore 64 and
Kantronics lor Apple. TRS-ax:. Alar!, TI-99 and
most other software lor RTTYIASCII/AMTOR/CW.

EIlY, polillvi tunlnll with twIn LED Indicators.
Copy.ny Ihlft(170,"25,850 Hzand all other shilts)

and any speed (5-100 WPM Any ICW and up to:m
baud ASCII).

Copl.1 on both INl Mo: .nd lpace, /KII mark only or
space Oflly. to Improve copy under adverse conditions.

Shlrp I pol. 170 Hz Ihlfl/CW ICtIn II It1r gives
goocI copy under O"owded. lading anti weak signal
concIitlons. Automatic noise umne- suppress stanc
crashes lor better copy .

NortnlllRevtl'le IWl tch eliminates retuning. + 250
VDC loop output drives Rn y machine. Speaker jack.

Super RllY
flnlt greatly
Improves copy uOller
O"owded, lading and weak signal conditions.Improves
•ny RTTY r8Clliving system. 8 pole bandpass actIve
liller fOf 170 Hz shift (2125/2295 Hz mark/space). 200
Of 400 Hz bandwidths. Automatic noise limiter. Audio
in. speaker out jacks . On/offlbypass switch. "ON"
LED. 12 VDC or 110 VAC with optional AC adapter,
MFJ-1312, $9.95. ax4x1 Inch aluminum cabinet.

or CommOOOfe 64. 41/1xl V-x4V- IrlChes. 12·15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

- _.... ~-

• -Q ii" . -. , ., .. . . ..- .-..: -.

FAEE MfJ All YlASCUlCW i:: •

FREE FJ 5 FT aRE
Free MFJ RTTY/ ASCII/CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCII, CWo Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1225 cable. On tape. Available separately for $29.95.

UNIVERSAL RTTY I ASCII I AMTORI
CW COMPUTER INTERFACE

Lets you send and receive computerized RTTYJASCII / AMTOR I CW. Copies
all shihs and a ll speeds. Copies on both mar k and space. Sharp 8 pole active
filter for 170 Hz sh ift a nd CWo Plugs between you r rig a nd VIC·20, Apple,
TRS-80C, Atari , TI-99. Commodore 64 or other personal computers. Uses
MFJ. Kantronics. AEA soft ware and other RTTY l ew aoftware .

RTTY/ASCIII
~MTOR/CW

INTERFACE
CARTRIDGE

FOR $ 69 95WIC-20/C-64 MFJ.ll21

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTYI ASCII I AMTORICW

MFJ-1225

$69 95

FREE MFJ RIIY/ASCU/CW Soft....
INCLUDES MFJ-1228t,.SOFTWARE ON TAPE.ADD
VIC·2Q OR C-64 AND "IG TO ENJOY COMPUTE R·
IZED RTTY/ASCII/CW. ORDER MFJ·12211MFJ..
1264 FOR vlt·m MFJ-l228/MFJ· l 265 FOR C-64.

Most mutll, RmI ASC II/AMTDR/ CW Intltt'
fact urtrldgl ,wallable for VIC-20 and Commodore
64. GIves you more features, more performance,
more va lue lor your money man any other interface
cartridge available .

Slmelntlfflcl cartrtdgtworks lor tern VIC·20 and
Com/TllldOfe 64. Plugs into user 's port.

Choon from wide verllty of RTIY/ASCU/CW,
!VIn AMTOR software. Not married to one on-board
software package. Use MFJ. Kantronits. AEA plus
othef software cartridge, tape or disk .

150 Hz end 170 Hz shifts on receive end transmit.
H.. rIIIl1l .nd IPKt DUtpvb; lor scope tuning,
N,""",Rl'fIr'IIlWttcfl eUmlnates retuning.
TM dual dlInnellMrtl.lMl qIICIlCtIft lll1wl and

automatic tIIresl10ld COfl"ectlon gives goocI copy wh&n
one tone Is Obliterated by ORM or selective fading.

E.IY, poalUYI tunlnll with twin LED Indicators .
HI"" 101I Hz active CW fitter. Automatic PTT.
Enr 2208 sine generator lor AFSK output.
SIlllldtd ICVR AFSKlm InttrfIet calM provld-

ell. Plus Of minus CW keyed output. FSK out.
Powertd by computlr (lew ma.), no power adapter

to buy or extra wire to dangle or p1tk up/radiate RFI.
Gila IPIlY ..ca.Aluminum enclosure.4Vzx4Vzxl".

ORDEI' A.NT !'RODUCT FROM MFJ AND TRY IT-NO
OIUGATION.IF NOT OEUGHTED, RETURH WITH
IN» DA.YS FOR I'fIOM Pi REFUND (LESS SHIPPl HG ).
• One year Ii 11l.1 Il p ran1le. MD in USA.
• Add SU lCI each shipping/handli ng • Cell It trrttI
for tIM 01011, lIVIr lOll procIum.

UI' 'fOUr personl l computer and communicat ions
receiver to receive commerCial, military and amateur
RnyIASCII/AMTO R/CW trattic.

Plugs bll.lln reeelYW.nd Vle-za, Apple, TR5
SOC . Atarl, n --99, CommOO Ofe 64 and most other
personal compull!"s. R8Qulres appropriate software.

Usa MFJ, Kantronics. AEA and other RTTY1
ASCII /AMTOR/ CW so"ware.

CopI.lllllllftund IUlpeedI. Twin LED Indicators
makes tuni ng easy, posltfve . Normal/Reverse switch
eliminates tuning tor Irtverted RTTY. Speaker out
jact:. Includes cable lo lntertac:e MF,J-1224 to VIC-lO

fA"' u oCAl LE f Oil W1C-411 OR C4t OIl OEII MFJ-l 22S1
MfJ-IZM fOil VIC-2ll 0 11 MfJ-ll25lMfJ-ue FO il C....
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73 INTERNATIONAL

CZECHOSLOVAKIA
RudoI I Kar.ba (OK3KfO ARC}
Kornen"~ 1477
Il55 01 ropolcany
Czechoslo¥&it.1a

AO·l0 IN CZECHOSLOVAKIA

At tl'le beg inn ing of J.nuary, 19&4. ener
In oper. lIng pa use devoted .fTIOflg oll'>er
things lliso to I". Improve me" l o f sets.
andrej OIt3AU resumed his lllll"'llle oper.
. tion which ... cert.lnly did nol regrel be
Ing a ble 10 do. 'The number 01 nice OX can
Il ct s with FK8CR, KH6ISA, VK3ZL,
W1BIHIPJ2, JR6UPU tOkln.w.), YS6HI,
.nd FR7CC . as lnersased In his 100. An
Inte rest ing add lt lo n . 1 s " li o n w..
LA2PH1101 1o1, . ifh Ken. wI'Io had sailed his
sh ip MIT 711otsllolm fOf MIX (The United
Alab Emlrstes) 'nd aunng 1'111 conlacl he
found hlm,,11 not f81 !rom C9 (IoIoza lTl
blqUB). In the second ha lf of Jan uary , the
.xpediUon LU2A 'rom ths Soulh Orkneys
. as worlllng under I'" callalgn~
(SSB). Ondrej also heard the fol lowing loP
..-ating SS8j:: YP6NO. JY1 , Tt2NA. TU2fT,
' Ul lTU, EAllJJ , Z25JE, and HLIlFZ. 'The
biggest OXW8l lhe receplion 01 n2 (New
Zeala nd) 11'1801 Is at tile very boundary of
Ihe communication ra nge AO-lO. AI the
and 01 J. lI<la ry, andrej h.d tddoed up 52
oxec COU(II..... lrom 1111 slx conli ......l..

At A0-1018 .flOt.... Czechoslo'fa k st.
lion IIppeared, at I.st. tl ... lol l.....
OK1DIoIS from IoI. rla nake Lazna.---....

New ,ecords alld new coonlrie. III 11'1&
YHF I nd UHF b.and:

Ocean. Flrsl RerJion: PV1JPP1, Sacotrd Ra
~ion: PY2JPP2IPT2, Third R.giOll: PY3,
Fourrh R.gioll : PY4 , Flfrh Reg lo ll:
PYSlPP5, Sixth Region: PY6IPP6. Seventh
Reglorr: PY7IPP7/PR7IP5 71PT7, Elghlh
Regioll: PV8IPP6IPA6/PS6IPT6IPV1lIPW8.
and Nlnfll FWgion: PY1lIf'T9o'PY• .

'The WAA (Wort.., AN AmeNca) A_fd
. ..llable 10 amal-. oonIlnning 45 (forty.
IIVB) ccunm ee In the Amer lc.n geogr.ph
re aras: ona of Iher'll muSI be Brazi l.

The OBOX (Brszlll," OX Awafd!- . v. ll.
Ible 10 .mateurs confirming 0S0s . 111'1 .
minimum 01 20 (I-'ll1 differ"'" COlIn

lritos 0fI 11'IlI oIlici.1oxec lilt; one oIlhem
mull be B<azll. Conlacls mual be on 160,

60, or of(I meters.
Spec l.1 lIickers .lIowed 'or additl onli

COU IlIfI.. III gro upa 0 ' 10. Tl'>ere are Il'IrM
~Inds 01 certilicates: only phone mode,
only CW ITlOde, and mixed (phone/CW oc>
..-ation).

All stations must be cont.cled Irom ttle
llllme counlry. (Only e xception wilen . sta·
lion moves to anctner ca ll .... o r count ry
wilh in . radlul of 1SO miles hom Inltl.llo
calion.) Only land atationl accepled; flO
.1, or rrw ilime mobile accepted.

ConIac" are v.lid _ .ny period 01

)'Nrs. wilh ....me ''''ion license even il
. 111'1 dilf ..ent ceu le lle<•. lolls wllh .11
dlta 81 In OSLa, c hec~9d by . ppllc.nl·S
Award Mlnlger or by two licensed Iml'
teurs . All a ppl lca llons mUll be sent, .....
c loaing 10 lACs lor h.ndllnglnd post.ge.

10 LABRE Aw..'" IoI' fIa98l", PO eox 07
llClGot, 7OlIOO 8 ra s lll• . OF. Blazl!.

Note: Since IoI81ch, 196<1. PO prefixes
Ide lltify cia ee-c o perBtors In 8razll, I nd
Ihe PUS c.1I for Am.pa Territory 1'1.. 1I0W
Cl'I8nged 10 PY8. Only PUB GM 10 l.ZZ
call. ldenhfy .- cl.5S-"C operators Irom
Amapa- Belore lhen. Amaps·. OSLt 8Ie
considered val id PtJ8 ca lls lor LA BRE·.
I ward.

CECWAWARD

Sponaoted by Ille ON group o lllle lIate
01 ceara, the CEON a.11'(\ II avail.ble 10
. 11 licensed amaleurs lor conlirmed can
tac" . lth five PT7 Sllliona. Among Ihem,
th'ee must be CECW me mbors. centact s
mu. t h.ve been m. de after Seplember 1.
1963. on .ny .maleur b.and- Only I_.y
ON mode. No OSU. Send GCR lill 01' II.
lions worked leal!, date, l ime , b.and, mode,
a nd report) and 10 lACs lor mailing e x
penses, 10 CECW AWlld, PO Bo~ 50(6.
60000 Fortalez• . CE oBrazil.

CECW members : PT7s AA. AC. AOC, AI.
eTO. CO. EO. HP. NI(, ON, Oft, WA., XO.
YS, ZD, ZP, a nd ZL

BRAZILIAN LEAGUE AWAR DS

BlazWan Radloamaleurs League (LABAE)

sponsor. 100. very Int..esllng flOl·&O-
easy-(01l'" os. encouraging Inl..asl
In B<azltian ~n ....... and
AII. nIlCQcea.n &I S_ You can judge 'f'OUr.
Self.nd join t... fun 01 them .Il!

The WAB (Work9d All BraZil) Awsrd
ava ilable 10 amlt tlUrs con!lrmlng OSOs
. ith Blazililn stltions In all . Iales I nd
81..111. Clly. PT2. Speci.1 ribbon 10 can
firmed 0S0s wllh Federl l Tenilorles 01'
Amapa. pya (e x PU8l..11d Roolima. PV8.

The WAD /WOl k9d A t/ . ll l1c Ocesll)
Aw. rd_ava ll.bie to amlteura conllrmlng
050' with all 9 Brazill.n geogrsph lC r&
glon, . nd 21 countries 01 Itle AtI.ntlc

With deep regret we record Ihe p..lillg
of ceree Buss PY3CB (e. PV3APHj, one o .
lhe most well-l< roown DXers 01' B<azll. Ywy
young. .... )'Nr. old. Celso achieved many
a.a.e:tI!One 01 the lirsl In B<azilIO get Ille
Five Band. oxec.oxec Honor Roll, . tc .}.
.nd,.bOYe III , was a very ~ ind alld charm
IlIg person.

CELSO BUSS PY3CB

BRAZIL
a_"'OIl Rlss llI PYIA PS
PO 80x 1217S CopacBblll1
20000 Rio de J.flelro, FV
Brazil

carlOa V/amN carneiro
Rua Alonso p.", .9.ApI. 701
20270 Rio de JIMlro, FV
Bfazll

MARCONI OR LAN DELL DE MOURA?

Gugllalmo IoIa rconl l, known all &loond
lhe wotld .. 'he Ilrsl man who made a
. ir"'es, Iran'mission_1t happened in
1896. Mea nwhile . Ih.ee years belor• . in
1893, Robeno Landell de Moura . a Brazil·
Ian pl lest father .nd a ",searc her 01 etee
trlc.1 ptIanoman., succeeded In trallsmi t·
ling . Ir"',," phone slg....l. lor aboul
eighl kllomelers In lhe Cily 01 sao P.ulo. It
look him a lot oI studying'nd e xperimenl·
ing . llhoul any I'IeIP 'nd <I.ing only poor
apparst us he h. d at 1'Ioma.

Oua 10 hi, ~ um llity. Ihla event was not
s pread o ut lor Il'IIl world ll'Iat lime. a nd It Is
SIIII unknown e xcepl for u. Brazlli. n op.
..alors lor whom he lapr.....l1l begi...
ning. You may be sura lhat il w Brazi l-
ian before IoIarconl.

lhe .- call lor Ken YK2 BKE, I'" 01....
permsnenl .mateur residal'll, I. unknowll
to me IS 1'81. Ken Is well known as . IoIOf5&
ecce In.t ruc to r lo r the YK2 d ivis ion alld
o rten take. Ihe on-.l r ,low IoIorse sea·
IKIna lor this divi.ion on 3.550 plut or
mI.....s ORIoI at DII.30 UTC.

dII PY1APS

llcen_ In t... 51.,.. are Iree. bu• • e
h.ve to pay, al presenl, A$1 9 ,00 per year,
.nd 'a I rl!elproc .1 license Is good for •
period 01 one \"lar (.....the< you Slay.
Y"' or leu}. If .lso coelslhal. There __
Q....tions ..kid of our DOC by the WlA..
"",ding IhorHerm licenses for __•
.maleurs. buill WII lound ttlat. 3-month
licente could be even dearef due to ad·
mlnlltrst lve ccets. At Ihe present lime It
COIlS AS1.00 10 . Irmall a large . '4" "
8.... ~ "'V~ 10 I'" Stales.

'The pr.terrad method of payment I. by
b.ank cheek, ,.."e"ob«ing lhe dlfllll'enctI
In CUfflll'lCy v.lue plul b.ank Clfitance
charges. As you a re de.llng wllh. govern·
menl depallme llt a nd no t . n IlIdlvldull,
len cents O'Illr II a 101 better Ih.n len centl
under WI\etl sendlng_ roo' check! (The

right money la preferred) (Stal..1de N0v
ice litensa I'lOIders ..e not .ble to gain.
.eclprocal license with AUl t ra ll' .1

Our DOC 1'1.. a policy of giving all possl·
bla a id 10 OWIrleas I mlteurs w.llting r.
ciprocailicen...a , bu l being . governmenl
de9&rtmenl, tl'ley must a bide by gD¥&rn

manl polity.
The preferred method of granling Il

cen_ 10 O\'8'f$eIS .mateurs I' lor you to
prrraenl roor currenl .maleur license (or
c.rtllied copy) . t any branCh 01our ca pita l
cllles' IIC<1flsing dep&rlfl'\efll' and your YK
raclprocal IICenee will be "-nded oYer t...
c:ounle< 10 'f'OU wllh only • lI.......,inule
deI.y.

Anot .... w.y 10 go II 10 gel one 01 your
VK on-air Irlendl 10 get It for 'fOIl, il he
lives near olle of our major cities. I a m to ld
by Ihe DOC ttll t lhey . llI la s ue one to h im
lor you, prlWldlng . 111'" paper'WOfk ia cce
~,

I know lhal the Int th ing 'f'OU w.nllO do
II chile . fte< • license when on tIoIlday.
bu l providing I. is no l ttle weekend or I 10
c.1 public holida y, Ihe appropriate depa rt·
ment . 111 be open during normal . ori<lng
hours . nd . Ill be only 100 pleased 10 Issue
• raclprocal lioerlH _ lhe COUtlIe<.

There IS . good ea.. fOf "n Inl_lion
al Amaleu. ueen....bu l . ilh all llle djller·
ent gtades plul _<hanging licenling
criteri a Ihrougtlout Ihe world , what an ad
mlnlstra tlva headache 11'11• • ould pr.
sent! I feel t"-t we .mateurs . ould ha..
10 pay, In I... and.one w. y or t... ottler. for
thIs privilege.

VKIL-LORD HOWE ISLAND

The.e h... been many req uests to our
DOC (Wer tM yea rs tocorrecl lhe . nomaly
11'1.1 exilled wilh ttle Lord Iiowe Is la nd
calilign, as II had separate c:ounlry statua
bul'till ret.ined I... VK2callaign. You can
Imagine 1"-1 Ihi. did ca..... some conI...
,Ion 10 .,........ s,.,IonI. unlesl ttle Ita·
tl on o pe•• tlng . Ig ned " Lord How e
1,1'lId."

This has now been remedied by our
DOC Issuing • new blOCk 01 call letlerl.
YI<9LA 10 VK9lZ. This Ihould make il eall
.. for __I . lltions 10 recognize Ih il

eallin ' ''' future.
The "Down Under OXers' Club" oper.

Ited lasl ye.. 'rom Lord Howe Is land . s
YK2LHI wllh great IUCCesl. Tl'Iey have
lIated I"-I lhey . illtry 10 acliv.t. thla OX
lpol on a regular b.a,I" at Ifill I.ice •
year during conlesl oper.'ions. As a ..
,ulI. 11'111 one Ihould finish very low on Itle
OX Most Wlnted Ul t In Ihe neal lulure.
D lc~ YK2AGT, a perm.nent rea ldent on

Lord Howe Isl.nd. II now VK9LH. ....hlle

NEW V1( CALLSlQNS

The o.plrlmenl 01 CommulllClllonl
(OOC) 1'1. 1 ju. t re lea.ed I new bloc~ 0 '
C. IISIgn. lor th• • m.le urs In Au.t •• II•. It
11 gelUng a l b.ad .. lhe St. tes, Irylng 10
kaep up . 111'I I". l ufflx.. .nen Nell
meal'lS something d iHe<ent. 'The .- ~I.

l ixes. and ........ t they mean. ..e .. IIlled
below (t". space II whele the Au.tra li.n
' t. te Indlca lor goal):
Full .m.t. ur-YK-FAA 10 FZZ
Umlted . mal llUl' _Y K_TM 10 TSZ

_ YK·TlJA 10 TZZ
NoricII QPefalOf_YK. IoI M to IoIZZ
Combined Umlfed
.nd Novlce- VK·JM 10 JZZ

RECIPROCAL LICENS ES

I recently had re.,.,.,. due 10. feedbIC~
I6tIIll' Irom lhe St. t... to chee~ . ith lhe
DOC on """I I. required by __.......

teurs ........pp1ying 'or • reciprocal I;'
cense In Australl•.

'The main compl.lllt In ttla leiter leceived
w...bout • c llll'lcal error _Ihe . rong
form being senl ' 0 ' hls gentleman_but
some 01' I'" points raised by him are WOf1h
expl.inlng ....e . 10 keep Ihls problem Irom
"-ppening .galn.

'The first Ihlng you must do lalo expl.ln
fUlly th., 'fOIl requl.e. reciprocal a male ur
license 10 ope/ale III Ausffalla. mak ing
. ure you .I.,e lhe period you . Ish tooper·
. t•. The lorm 10 . 1l< for II " AB57 AppIlca·
tlon Redlocommunlcatlon l..lcer1ce,~ and
you need only 10 IIll In queslKlna No. ..
Name 01 AppIlcanl, No. 5-Po!Ilal Ad
dres s , . nd Ihe dflCt..at lon on tl'le bollom.
That'l .11; lorget tl'le re l t .. th ilis I mull!.
purpose lorm. IoI .ke lure you apply . t
leaat fOUt monlhs prior 10 1..'IIng for AU$
lralla-

Afte< filling In this form" return It wllh.
certtfled copy 01 your license, 10Q8I....
with Aust ra ll.1I $20.00 [I bout US$21.30_
chec~ with roo' b.n~l plUI . I..ge sell·.d·
dresaed envelO(lll. We know Ihal am.h'<l r

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re
ports from our foreign corre
spondents, we present the lat·
est news in OX, contests, and
events, as well as keep you
abreas t 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: Amateur Radio 's
Technical Journal, Pine Street,
Peterborough NH 0J.f58, USA,
Ann: Perry Donham KK2Y.

AUSTRAUA
J. E. Jorc- VK3YJ
~~ Wren S',"I
Allon. 3018
Victon.
AUlrn l1lt
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specl.ble PC nae at le.st one modem and
• loc.l-area·network conneclion tOf ecne
t in boarding 01 elect ronic mail. (Of.t least
t re what the sa lesmen would hava uS
tl'li .)

Also ., the shOw werea runbeI of e.hill
iten 04 speclal~ or mi litary hardw.re.
They were SllOwlng ruggedized HF ,eceiv·
ers, backp.ck radios , Mo.se decoders,
.nd tl'l" Ii ~e. In every case t heir demon
st.ations we.e funed to .msteur b.oad
caSIS. II Wl$ moat encou••ging to see •
crowd of p.olesslonal communIC.'en
.round a I tand w.tching • CW OSO di..
pI.yed on • lICIae!\.

GREECE
U anos o.rUdekis SV7IW
So.23/Xi1
Atllens "270
Greece

Conllnulng the present.,lon 01 lIOfT>e

SV OX...s, I llls month we have A.o
SV1PL

But before that. I wou ld li~e 10 point out

something which I thought 01 Just • lew
1'IOu" .fter last month's cotumn WII tr. ...
eting to 73 heedQuart..". Wh., I Wl$ 'ry
Ing to say Is th.t HF is no' the only place
wnere OXlng is la~ing pl.ce. With the tre
mendous •• nge of AMSArs new bird, two
meters ott...s • lot of OX now. Bealdes

\

, . . and outside.
-----

SV1Pl lnSlde . ..

e.tf. weight , tile IC·2E went lnl O tile case
with. f<eshly-dlarged battery pack. WI'Ien
I 11"1 decided to 11M n, 2 dsys Into thfl trip,
I found I had lett it awi tched on! There is .
mew.1 to this story, but you IT'IIdt ha....
gueased it by now!

My lit tle _t-pocket st ...eo FM .adio
from Tosllibll does not CCJYeI 2 meters, of
course, bullhe number o f band·2 sl.hona
around N.ples ;s a lmost . s msny . s
. fOUnd LA. At least the.e Is the US IOfCeS
network on loa M Hz which has e.cellenl
coverage of the N.ples Bay .f.. and Is in
Englltlt tmy 1I.II.n Is 'ather limitedJ!

A lew days .ago I visited communica·
lions 8(, the blenni.' trade e.llibilion and
confe.ence at the Nat ion. ' bhlbit lon
Center ne.r Bi.mlngham. II is prlma.ily a
ancwcase 10' manulactufers o f commer·
ci.1 telecommunlc.tlons ge•• Including
swltchboa.ds. modemS, multlple. ...e. and
$0 01\. This year two particular themes
s 11m«:! to dominate.

FlfSt, a ,ash of products W.I . imed .1

catclling the eye of tM COOlIumer .ecently
freed to buy h is lelephone anywhere. Until
I.st year ail {legal ) telephones .nd e. ten
slon. had 10 be rented trc m Brltisll Tille
com. Now. with IIbe.all zation. tile con·
sumer can buy .dditlon.1 approved Inst.u
men.s Irom ",home_eo. NeedleSS to say,
the UK market it now flooded witll teta
phones lrom Just .bout~e.nd in
Jull . bout every shape. (Tile Mickey
MOUM phone I brought back f.om the US a
lew yea.s ago lias 10li1 li s conversationa l
s ppe. 1au 01. sudden!)

Second, tM personal..computel market
conllnues 10 believe that nobody can sur'
vlve wlt l'lOUt CQfIlmunic.tionS. Every re-

tllUf equipped with, ny. 2-rneter I'llQI)lle
gea' and coming across. serious I••ffic
accident c.noot legally lWQuetlt .no"...
.mateur to asp • message 10 the _.
gency servlcaa.ln practice, o f course, . ny
self-respecting .mateur wou ld do every·
Ihlng ne could 10 . lIevl.te t l'le si t uallon he
found, . nd norm.lly the autl10ri ties WOUld
turn. bl ind eye (wouldn't they loolt silly
prosecuting In such • caH~

Anyw.y, ther. are now lIOfT>e lurther
,Igos th.t the days of restfic1ions on
tl'lird-party tI.lllc may pertlaps be num
befed. Non-. meteurs m.y uM • licensed
etancn under supervision to pa ss greet·
Ing mess.ges. but only to anctner stetlon
within the UK. Tl1e other station may be
,imi larly manned. ThiS provision is a imed
.t -.ls.ucn as the Jamboo .... On The AI'
"'OTAI which I••Iways a popul.' and wetI
' upported -.I In the UK. In the lQ83
JOTA, lIOfT>e 13,000 Scouts .nd GuldH
(Girl Soouts, took part~ Including
no l ewe. th.n 455 UK st.lIons.

JOTA contacts from the UK were msde
wUI'I some 50 other counlrl es on HF .nd
..... OSCAR 10. There can be no beuer In
troduct ion IOf youngsl ...s to .maleur
,.dio tl'\.an via thei r scouting ..ct ivities.
This has~ lhe caM l or many yea., bul
now the SCou.s .nd GUIdH nava the 0p

portunity ' 0 use the mlc.ophone lhem
setYe$, . Ibel t lor only li mited greetings
messages.

Tl'le seocr headqu. rte.s' JOT" st.llon,
GB2GP, was ol flcl.lly opened by Ihe
ch.irman of IOC.1 Epping Forest Ol.tnct
Counc il , whO used the greet ings message
facili ty to ' WOP l elic lt.t ions wilh .nothef
civic dignit.ry, the mayor of Northamp
lon, wllO opened another JOTA s.allon.
GB2NOS,.t the same time.

Th-efe c.n be little doubt thaI being In
volved In .n .mateur.r.dIO transmiss ion
Is tar mo<e Ilkllty to pro<not ll S spark 01 In
le.est tl'lan J~t watching llOIl'Iebody elle.
When tllis Int...est~ I .om an elected
local .epreaen••Ii..... tile whole , mateu.
movement st.nds to benefit. Amaleur
r.dio is often mlsunderllooCl, m iSQuoted,
or confused wi.h CB, Of Just d lsmisMd as
boys pl.ying wil h ••dlos. Any opportuni ,y
to oemoretrete tM f iner points 01the 1'I0ll
by to others should not be missed,

I was ,ecently l he .fter-dlnne< spe.~ er

guest lor • local Round Table (known as
Activa2lll3O In lhe USI.nd I chose to l alk
about tIM' Amateur RadiO 5eMce with the
emphasi, on service. II _ ceaset to
amaze me "Ow lillie moet people under·
stsnd 01 the technology . ssociated wltll
.adio and of tile part plsyed by am.,eu'S.
A demonsl ••tl on o f h. ndie-talkles, poc~.

et-sized HF .ecelvers , OSCARs, .nd pic
tures of the space shullla tends to bring •
few glazed looks lrom the audience but
they _ .g.ain d i$lTtiuhams as CI.nkS.

When gi....ng such ta lks I I ry 10 keep
aw.y I,om too much in the way o f techni·
calit ies and largon and tend to concen
trale on shortw.ve Ilst &ning. Th is IS IOf
two .easons-lI.s!. It Is Il/Isiel lor tile un
InUiated 10 101l0W, .nd second, it Is eorne
tiling thfl man-In-tll...lreet can easily take
up for himself wilh tittle outl . y .nd no
lechnical ~nowledge. How many limes.
though, dO you Me demonStr.l ion sta
tiOllS.t I.i" . festlva ls• • nd thfl i lke, work·
ing st.tions lost in the noiM . nd USIng no
Ihlng but Q-(;oCle ,. 'gon? We s ll like to
wOO OX. but wilen trying to in terest tile
public, s little cl al ity.nd pla;n Engli sh wi ll
go s long way.

I was In Italy on hol iday du. ing World
Radio Amaleu. O.y In April. I thOUght it
would be • good idea to t. ke • hanOie
talkie Just to tts'en 10thfllocal 2m t'aff ic ~

had no time to . pp1 y l or ••eclprocal fl
cense so was not Inl ending 10 tr.nsmit).
Despi le Plotests I.om tile XYl sbout the

THE UK SCENE

MOlit 01 you pl'OblIbly know tl'lat UK am
steurs .re not aliowed to l'Iandle third-par·
ly 1Iallic, Until recen tly. tl'le only chink In
lhe l utllOflly's .rmo' 01 sntl·lhlrd-party
t" Wc harding was In provisions tor_·
gency meuaoe origination. Even to do
thll , though. 'eQuires • 'ypically Btit i....
bureauc,.tic p<OOfiICloure. An amaleur may
pass _gency or li le-saYing I••ffic only
at tile request 01. designated ollic lal.

In tlleory. tl'len, • public·aplrlted .m.·

GREAT BRITAIN
Jell M. ynerd GaEJA
70 ChUfChli#!lds
W~s WA8 9RP
ChaShi,.
England

• A lUll UM of ••lIaoroinary condit~

:1'61I1" by a sporadiC E layet In June and
lu ly last year wn made by Jenda
)K2BFH, .....no made contact wllh more
lpaniah eteucne, bu. al$O wUh 9H1CO,
;rlAUW (his new counlry) and espec iall y
"Uh EAaXS on .he Canary Islands, EAaxS
lljll'eaents not only a new counlry lor OK·
and and OK2BFH persona lly, but also a
_ Czechoslovak record In t.... category

:If prooagation by INaOS o f a sporadic E
ayei', 3757 kms. on 16 July 1983.

Janda was also succenlul wilh Per·
Hidel contacts; In A\Illust , 1983. he had
advance non·agreed contacts w i l h
SM2ILF, SM3JAW. SM31<J0, and agreed
contacts with LA6ClIand UA1MC, the last
one enduring lor 20 minutes wIth the In
t_i ly 59 lor up 10 3 .5 m inutes a' a t ime.
• OKl"IY succeulully made lUll use of a
licInM 100' tile 12'96-MHz band otIIained
linea I July 1983. and as our l i.-t etat ion
he made contact on the abo.e-ment ioned
band on 13 Seplltmbef 1983 wi lh Y23FUP
In Ihe German nemocrattc Repu blic .
Y23FUP , whO Is In locatce HK1~. made
uM of • 1o-mW . nd a 15-alement yagJ.
P.veI had • a " 15-e1ement loop y.gi. 20
W.1I1, in locator HK28c.
• OK1KHI een.inJy cannot~.in 01
II0p0$pheric condi tions In t,.. second
h.l f of OctObM lut year. On U.. 22nd and
23rd lhe slation made 375 cont.cts I rom
5nezka ranging Irom EI (Ireland} 10 U"3
(European USSR) on the l a5-MHz ba nd, 78
contac ts on the U3-MHz band, the f i($l
con t.c t I rom OK·land with GlaG'o'S ,
GU6EFB. and El6AS- the I.st one 1525
krna . w.y . Twenty....-n contacts _e
on the 12'96-MHz band. the IOfI08St one
wit h G1CWB at a dIstance ot 12'S7 klTlS.
a OK ICA had bad lUCk because he arrived
at Snezka on OcIObM 26th, bul In sp;te of
l hat he made 18 contacts on the 1m-MHz
band, lhe longest one. 1089km s, being with
G3lTF. On the olher h.nd. 01\ Oclober 28.
1956. he had good luck meet ing OKlVR in
Snezl<. wtlo came 2'S yea rs earlier after he
had bfoI<en • IOng-lasting Czechoslovak
.ecord of 1518 kma on the t a5-MHz band
by contact wit h GI3(;XP.
• RadiO club OK1KIR was very eceeees
ful ln Ihe fi.st pa.t 01 the EME contest that
look plsce on october 29 .nd 30, 1983. oc
er.tors h.d been working on tne a33-MHz
blind wi, h JA8CZO. OE5JFL, OL9KR.
HB9$V. OlEIN. YU1AW. QH8NU, NaGJV,
HB9G, wtRR'l'i5, N9AG. G3LTF. OE9XXI.
SM3AKW. K2tJYH. 15MSH. OK8MAIP, .nd
on the 1296-MHI band wilh OE9XXI,
K2tJ'l'H, OE5JFL G3LTF, W7GBI, LXl00.
OFIIEME , WAllN l C.•nd YUlAW: even
ZL3AAO had been nee-e.
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ISRAEL
Roll Oall1ofZofMK
Kibbl!rz Urlm
Nagev Mob/I. Post OffiCII 85530
ISlael

10 MHz

Thll i. by la, the moSI proml. lng and
ac tlveol the flaW bantb. A. with 24 and 18
104 Hz, lhe Clan A amateur is allowed 150
Watt. peak inpul wIli~ 1M Cta.. 8 I~

cens... i. limiled to 100 WaIlS_n. Ctasl
A ham. may use 10.100 10 10.150, but tM
Class 8 IIoIdef Is re.trlcted 10 10.110 to
10.130 MHz. Bctn s se.nd CW are permu
ted, not only acroa. Ihe ent ire band but on
24, 18. and 1.8 104 Hz as well. Ope<ation
mus t be on a socondary non-Inter!enng
balls 10 t!'le other services thaI populala
Illis~_ Thefe are nolurther limilationa.

You may have railed an eyebfow upon
reading lh.t 558 I. permitted. Tr.a InISf'
n.tional Amateur R.dlo Union (IAAU) had
racom mended that only CW be used on
Illis narrow enee 01 .pectrum and Indeed
mosl countries permll only MOIse oPer·
ation here.

One Sa.lurdlly. as our nationa l-4().metflf
nat ended. I .~ted tha t _ make a
lell and requelled thai everyone .....lth ca
pabilities move up to 30 meters. A dozen
s ta tion. res ponded usi ng a ~arl 8ly 01 riga
and ImprO"iled antenna•. • nd w. were In
the mldll o f .n 558 round lable e.chano
111(I signal ,eport. and comparlll(l . t..
lions. A E....opean station was heard in the
bacl<g,ound on CW sending "NO 558 ,M
and Vie aX6QP broil. in as~ l ng Indeed
.....ha t w. ......re a ll doing here on 558. Of

course, th ll was only a leSI, IIIe band was
not cfClWded. and ...... we,e a ll complying
with the tflfms 01 ou, lleen_. 10 Vie was
,eassu,ed tholl 10 MHZ w.s no! IJOiIl(l 10 be
oYBm.In by sse OP8'".liona..... il lumed
out. lignall were mUlCll beller on 40 .....
tflfS. 10 we wer. convlnce<:f that this wa.
ncttne optimum baond lOt local OSOs.

With regard 10 sse oper.tlon on 10
104Hz. Vic lold me that dU'ing hi. opera·
tlons her_ r.a I'>ad nea.d only French Ila·
tlons on phone.

How . bout propagallon on 30 met..?
An O\'SJt.Implilicalion I. tllat 10 104Hz be

ha.... part'y like 20 fI'lfl lltfS and partly like
40. Aclually.•kip on thl. band leem. 10
lIave a chafac te r 01 II . own, but Ihen the
fact Inal moa l stallon. here a re u.l ng low
power and unity-gain anlanna. probably
IIU a bearing on the Hfeel~ of 10 104Hz. In a
,.., Of so of ca.....l QClIfaling. pulling out

THE NEW BANOS IN lSf'tAEl

In la ta 1982 the Israeli UU"W', ........I ra tio
fied the 1919 Wood Adminlstratift Radio
ConrflflflCfl a llocal lonl for the new ama·
lau, ba nd•. Nea rly a year and a hal l has
paased since lhen, when yo ur ' . lth' ul re
porte, made the nee....ry changel 10 ac
l l~ale hit fig on these band• • loaded his
Iongwi'a, and 08'" them a try. n. loIlow·
111(I i. a combination 01 offleial Inlonna·
lion, personal a.perience. and dela ils
gleaned I,om other amataurs.

forw.rd 10 the balance. So, In case you
haft contacled her. do send in }'OUf OSl!

Whil. not on tM all. Grace, an accom
plillled planl. t, loves 10 play Cnopl n and
TCl\alkovsky. She I. allO a qu.IIIIe<:f teach.
If andlhu. has &nIllan patience In lilt.....
Ing to endless l'I'ICJflOlogues. 8uI most 01
all. as I sald. .... 1o¥eI to help any f, iend.
any IIam; IfluS . as the lille reads. goocl

ness il Grace'

•

Unlike many ham 'amilles , OM Oasa n ia
a home-bfew 1!&nIl and thus Graca has all
the lime 10 be on tM bantb. SI'Ie WOUld
like 10 gat IlfIf DXec and has alreaoay col
IKted 65 conlinnallona and I. Iookill(l

ox mostly on the 21· and 2&-matflf bands. I
..II bel: lhat you _ her OSLa laster
than you poll you ..... l ince .... OSLa all
contacts dl,ecl and I""IS IlIsl OSL W.
reeue are very ta rdY- I o, In ca.e you do
want a OSL Irom a race, beller do II direct!

To keep her acl i.... she has a wonderful
shack_ HF II COWI!<ed by a TS-93OS. TR-7.
'fS.43OS. and a _liable anlanna larm
"th a lII,•••I.m.", beam, a I WO .'.rnaI,t
ouad. a 8<Jllltfnut ~Ica.I , and • n""'
01 dipoles wIlleh help put a really FB siQ
nal out Of Bombay. VHF Is ca tttre<:f 10 by a
whole lot 01 equ ipmenl .....Ilh e.ollc anten·
na•. Th. shaCk nas mlno< del. ll. like an
Apple II compulflf. a Robot tam>ina l. a
word proces.or••nd a ll lhe monitorlll(l
equipmenl ""'Ich would make the ahaclo.

look tika an Indian branch 01 Radio Shack,
Indeed'

\."
til'

•

....

..

. "- 1 ",

-

.. '.

.... ,
'.

•
.. . . J

. . . alld In.lda.

try and haft 10 be brought in hom out.ide.
'ncldentally, lhe Ai'nel-lnd ia h.. th is
unique "";Q11 oflered 10 lhe country;
IIIere are al Ieasl a lew I'Iunllrecl lamilies
. round lndla .....no are g rale lul lo Grace for
..~I ng the llves 01 their nea r and donl r.

It work. Il ka tnis-allflf the nat I. celled,
any ham wtlO lias a need 'or medical ae
sl.lance Ii i " lhe medICine needad. It I

SOUfC8, and the country of origin. GI_
t,*, conlac:" 1M lew _,ees In OX either
by 'andll", Of by other means and passes
on the requirementl 10 Ihe moll like ly
SOUlce. Tha med icine• • re procured and
pul on Ir.a next fl lghl 10 Bombay, and el
t...... Gr_ 01 OM casan collecls tilt same
(somet l..- .-, at midnlgtlt) and ....1If\OIl$
10 puI the medici.... on boa'd lhe ne~t if>.

lema! filiii'll. TIle medici.... are collected
by 1M 1.4,. Needy Ham. who Is Inlormed on
the . ir, again Illrough the AimeHndia.
Thanks 10 the wonderful cooper. tlon 0 '
the Air India and the Indian Ai,llnes. live.
dear 10 som«M.. sra saved.

"When I. not busy .....lln hel' 1'IOuse-
hold chor you ..II lind Glace WOfI<III(I

..
r.••I .
~. '. . I .
'h ' ; '., -." ~ ,
' ''' : /' '1, .

GOODNESS IS GRACEI

Wheo .... you IIslen to the acli'tily on
the 2<knetflf band, especially around 1530
or so, you will find a regula, aCllvlty on Ille
DX horizon Irom Indl• . on 14150 kHZ. It you
II.ten ca'a' ully and It the lew lIundred
~U1 ianna." permi l you 10 lislen, you .....ill
heat a net In progress. Most 01 the dIlys.
lIu. net would be conducIed by a VL n.
VL whose \'OIce you ..II '-r I. Grace
VU2AIG.

Grace and her OM, Oasan VU2AI0 . are
devoled h.ml In India. They oper.l. seem
Bombay, and 10 Ihem hamming I. a ~ery

Impoftanl part 01 their me. Not ju.1 work·
111(I ox Of chUIll(l lhe fa,. ones.bul In be
Ing pari 01 the nationall_~ net
work, 1M Alrnat~ndi" wIl icll. incidentally,
IIU ils own call.lgn, VU2NET.

With Julia, lhelr only daugnlll1 , . ...... y at
Patna JlfaCl lc lng as. doclor, being erec a
lIam (VU2AIJ). this f. mlly II a lola l ham
fami ly. witll a greal da. ...minallon 10 carry
on lhe 9real work of ' endaflll(l relief 10 the
needy through IIam ,adlo.

With only about IWO )'MIS' Hdftoting I~

censeMat lhe mike, you will find Glace a
realty wonderI ul pen.on to meel, both on
lhe ai r and In peraon. Ever helplul , Gface
II goodnesl Itsell a nd goes 10 any amounl
of persona' troubles 10 help out the many
pat lenta In vu.tand who need mediCi....
which are jusl no! a••llable In thaI coun-

INDIA
WakN T. A RamakrjS"na" VU2TN
"'a" ager, Alm.Hndl.
CI.... 5-8, Vatsov. Cro.. Ro.d
A" d"arl Was'
Bombay 400 058
/ttdla

lholt. WOfI<III(I,, ' h ll(lOfadle E OC*\ingtl or
meteor scali. or even trope and aurora
C&It gift DX contacla willen a,. equally
worth lhe ones on the HF baOO•. Th.r.
10r.I .....1I1be mo,e than happy al. o to pre
eent through this column. numbe, 0 ' peo
pl. wOrldll(l above 50 104Hz.

Back to Angelo, now. SV1PL is .ituated
In Maroulll in lhe not1hoN.t pan 01 Athens
clty. ..t.r.galo, who I. now 34 yu.... old. got
N.licI<at _ u...". yu,. ago. and I,om
the Ilr.t he wa. allracted by tile HF chal·
I.nge. St. rtlng .....ilh a K. nwood T5-13O, he
played arouOO lOt some lime wllO dipoles ,
~leal., and the lik_. bul aU.,.. under·
. tandlll(lll .....as a w• • ,. 01 lime. he moved
10 . Hidaka INee . ........ '1 beam.

Anyw.y, he was leamlll(l quil. lasl a OO
a". hi. 11....1 \'Nr 01 .maleu, hIe . he
. I.rted 10 I. ke part in contests and 10 c0l
lect diploma•.

Today, SV1PL has 245 conl irmed SS8
DXCC contacl. and I. looking IOf mofll.

HI. Stalion consisls et ee same T$-13O,
an RF Pow..- Electronlc:s .ntenna t....-.
IW>CI an H6oW3DX~ IOU' .t...... ot, IOU'-bend
beam antanna 'rom TET. On lhe low
bands Angelo I. u. 11I(I an HF5 I,om 8<Jt·
te rnut . On the Olh", bands he has the FT·
4&OR and FT·780R Irom V'll$u (very popu
..... In G~ lor 2m and 70cm ' Mpeellvely.
n. anlennQ IOf those ,Igs are a 1~e

menl and I~ement F9FT, both 01 them
horizonta lly~ed-

Finally. tl\eorfl is alto a TAS«) Model I
le¥eI II comPl/ter equlppe<t willi Macro
tronles inls<face end soll.....a re lOt RTTY
snd CW end man y ctner erneteur-rereted
prog'ams.

So if you hear SV1PL on the air . do no!
,,"itet. 10calf him; -. If you greet him
in Spanish or f rancfl, he wilf a ns_ back.
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From the fertile grounds of Communications
Specialists comes our fresh harvest of direct
cress plug-ins to spade th rough valuable in
stallation time and cultivate profits. They' re
available for most popular mobiles, por tables,
and repeater panels, and all incorporate our
industry standa rd, field programmable 1'5-32.

Just call our sales or engineering departments
toll free from anywhere in the USA (includ
ing California) and reap what we've sown.

COMMUNICATIONS
SPECIALISTS

426 West Taft Avenue, O range, CA 92667
714/ 998-3021 Entire USA 800/854-{)S47
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• hundred W.lll o . CW Into. longwlle
lomewhat dlre<:tlonal to Europe .nd
Nofth Amerlc., I wOlleed all conl lnents
'rom JA. VI(..nd ZS to VE.nd YV with Eu
ropeans be4ng commonplace. Vic "X6GP
Ind Dov "Z"OX h,vI hid slmll.r experl·
ences.

The bNut~ of 10 MHz la that with the
Iowef maximum UMbletr~ ar;eom.
panylng lhe decl ine In the IUnlpol cYCle ,
e5pec lall~ In the winte r monlhs when 20
melerl II " (lead • • a doofn.ll. one m.~

11111 hoN-r OX s ta liOnl coming Ihrough. On
one s uch winUlf nlghl with the h igher
N-ndl dead .nd <40 meter s choked with
Europe.n slgnals.nd comrnercl.1 ORM, I
Could hear bolh US.nd J.panese I lgn. ls.
• 1be41 weak, coming Ihlough.

On this SI08, 30 metera Is qUIte lull 01
commefclal I I. tlon l , mo3' on ATTY, no
doubt lunnlng conaldefable power .sthey
reall~ pulh around the &-meter , -...hlle at
lhe ..me lime one ma~ h..... to Clink
open the gain In 0fdeI to read am.leur alg.
nail, My obser'o.lIona are Ihallhere are.
lew ''wlndowa'' ' ree 0 ' commercl.1 QRM
• nd Ihus UMlul 10 .mal....rS. TIley are
10.100 10 10.106, 10 120 to 10.126, 10.130
to 10.133 and 10.142 10 10.150. lool< lor Irle
DKIIWCV belCon on 10.1« to check b.nd
Conditions . AI no time here llave I experl.
enced OIIefCrO\lfdlng, In spile 01. 'ew kilo
he<U actuall y tree .

Some o. my cont. cts on 10 101Hz h. ....
IIld ttlll 30 meIer' Is wtl.t h.m IIdlO
used 10 be like. Digging down In the dark
dePth' 01 my memory, I mu,t . gree. Most
statioos . re using low power, , Imple .n
lennal, 'nd .re good CW oper. tors .nd
gentlemen. There I. no overc rOWd ing or
bad manner•. All Ihls h.s given me Irle
•eellng Ihat . IOf o . lhe oper. tors here are
experienced hams , refugees 110m -.wh. ,
ties beCome rou tine on Ihe otl'le< bands,
who are nost.lgica lly loo king 10 c. plure
the ,pint of the "good old d'~5:'

So lar. the voIunlary ban on compet~

lion on the WARe b.nds req ues ted by the
IAAU has bee-n instrument. 1In preserving
Irle uniq ue ch. rac ter 0' 10 MHz. 1I'ldeed, II
w. s • wise move '0keep lhe Dlnd Ir.
Irom con' eslS .nd cerl lhc . 'e-hunhng SO

'h.tthe band COUld be enjoyed lor ne own
Qu.l ltles a lone.

n.nd 2" MHz

Alter the new ba nds beC.me av. ilable, I
Ilred up on 18 and 2. 101Hz as well,.nd 10
lhe best 01 my knowledge was the . Irl l
I... . e ll 10 appe. r on these banda. I'd c.1l
CO••" ract • piteup of Europe. ns• • nd
worlc ll'Vefyone calling un til I'd dried up the
blind, .S It were. Many o . the s ta tions
worlced were encou nlered on ,he o tl'le<
WARe bands. apparentl~ enjoyIng lhe
I'I(I¥'elty O. t he 'ilua tlon, a s was I.

AllI'IOUgh I d idn 't become a freq uent
user 01 those two bands , I dId no tice .
gl.dual droppjng o il 01 .ctlvlty. It goI10 '
polnt that in api te ot good jlfopagallon
.nd cIOWding on the adj.cent 21· a nd
3101Hz "Old" band' , t hese new ones
would l eem . Imos t dead with occnlon.I,
ty someone pull ing out a CO call 'or len
minules or more until ent ic ing. reply or
giving up. Thus I go.du. lly IOSI in'erest In
18and 24 101 Hz until I h.d a ll bullorgol1en
them.

One day In mld·Ajlfll thla l'Iar, Ad;
~.VG told me that. d.ay jlfeviously he
had worked VK6RO on 2. MHz. Tltis was
jlfobably the IIrst larael·Auatra lia 050
",er on this band. AS 'hey h.d arranged .
I-ked lor lhe neot day, I checked 10 see
that t"" IOngwl re would stilt toad . nd Im
med iately wOlleed F9VK on sse He wn
'oI lowed by Tom GW3AHN on CW, who
told me thai using only a di POle l'M!'d .1·
ready wori<ed 50 counlries on Ihit N-nd.
VK6RO dId show UP lor hi. s ked, . nd he

was .ble to read me on CW bU I not on
55'.

SomeCOtlntnes have imposed tough Ie

stricliOnl on II'M! UN of 18 'nd 2. 101Hz.
Amaleur, In lhe Uniled Kingdon!.re limit·
ed to ten w l n a only and ere no t .1I0wed
gain .ntennas, so lhey mus t stick to di·
POles or Quarter-w.....lenglh ver1lca ls.

Here In Isr.... p()Wef limltliiOnl are the
lime as on 10 101 Hz. Ctasl A .mateufS
may ueetrcen t8.068 to 18.168.nd 24.890
to 2•.990 meg.hertz while B licensees are
....trlcttdto 18.108 to lB.l30 . nd 2•.910 to
2• .950.

It wou ld _ that theM two bands are
JUII barely beginning to be eopiored. No
doubt lhey have great potential; there are
'ew commercial lIalions in IheSe !MIO"
ment' and worldwide propag.al lon is~
s ible, depending on the . ellSon.

1.1 MHz t1fl(J Mill.",)

AIII'Iough no( a ...... band lor I1"IOlII c0un

tries. l.8 MHz was opened in 1....eI . Iong
with the WARC bands. Grade A licensees
IT\Iy USfl up 10 100 WaUs Input, 1.810 to
1.850, .nd ten Watts Irom 1.850 to 2.000
101Hz. The cla... B bOy$ a re Ndly limiled 10
10 W'''a ' rom 1.810 10 1.850 a lone. More
detail, .bout the "top b.nd" may be
lou nd In my column on Riki 4X.NJ 's ec
livltl" here. In tl'M! Febru.ry. 19&01. issue
01 73.

AI Rlkrs prompt ing , in mid-March I Ii·
n.lly put up • proper .ntenn. fo r 160. I
chose W1 BB'slnverted llhall llw In the
Canadi. n Top BaM} Nf!w , P\lbliSl'!ed tIy
"'.n VE31NQ Tltis simple I'll eflecl i.... an.
tenna cerlainly jlfoved ueeu during a b.nd
opening when I worlIed 25 eaet-ecest US
alatlona. "c rossing II'M! pond" lor the lilst
time on 180.

Oov ~4DX d id $QIM serious wori< tlere
In lhe l.st lealOn, and a lo ng with Rlkl and
myaelt , we hope Ihat Israeli stations will
become I..... 01 a rarity on the lop band
Anlennas a'e without doubt the tM ggeat
ObSta<;1e to gelli ng ou t on 160; h()wevef. In
Irle last issueo' H.I3. I, the I'..el Amal.....'
R. dlo Club bullel;n, Rikl has Jus t h.d pub
lished pl.", lor t"" in"""ed-l .ntenna
tl'lllt I jusl~e 01. Inleresl here II riaing.

When asked -.whal are the advantages 01
Ihls band, I reply, "Absolute ly none!" No
doubtthl. il wh.1 makes 180 meters so . 1·
tractive_1M d lll iculty and tile chal lenge.
TOda~ tllere I. no( too muct'I reQUlfed to
get a s ignal around the world on the high.
er bands, but to sp.n the globe on o ne
aloly Is no mean feat !

These paragraphs sum up the present
state of lhe new bands n exper ienced
here In Israel, As e lsewhere, there II only a
sm.1I percentage 01 the hams active on
tllese lrequenc les , These ,re Indeed $QIM

01 . IT\Ileur radio's newesl Ironl lers , and
tl'le<e la. lot of e.p1oring to be done.

II would Indeed be interesllng 10 reed
he'e In Ihe 73 Inle ,nalion.1 COlumn tl'M!
s lale o . the ...... N-nds in oIher COtlntrl8$.
Tltil no doubt WOUld jIf~ useful inlor·
m.lion 'or thOle ehartlng ou t the jIf~'

gal lon In lhese newly avall'ble segmenls
Ol lhe s pect rum.

ITALY
M. rio A"'bn;>s112MO"
Via Strade/I. , 13
2O ' 29 IrMano
/ra /y

IARU CONFERENCE"'T CEFALU

The IARU~ I con 'erence ia 0'Iref

.nd it Is now t ime to have • small in....".

tory o. what has happened, The opening
apeech was made by PAIIlOlJ. chairman
01 the conference. with th.nkl to the 1I.l
l. n Minla try 01 TellCOfIl .nd ...Ic~ 10
Mr. R. Baldwin. IAAU jlfesiaenl , A. Shaio.
~ret.ry 01 IARU Region 2, and to M. Fu·
jlok' , secretary ollARU Region 3. The lIag
of IARU was oresenl«llo t"" part icipants
by the~I.n deIeg.lItn. -...hI" a st.·
tlon with the ,peei.t C.n. IP9IARU, alarted
WOf1llng a nd In 6 daya made OWlr 10,000
contacts.

Thirty-three ""tions 01 Region I .ltfll'ld.
ed the meetlng with delegales -...hlle
othera g..... proxy to partlcipanll. The

meeting was later scm Into d ilierenl cern
mlltees. ea.:h one wl'h dilierent dul les.

The election, of the b ecutivl! Commit·
tee lesulltld in P......OU be4ng president
lor the neol tn-ee years, 'o llowlng the 10
l'Iars he has .Ire.dy been In thet position,
Also elected ""II -.Ice jlfesldenl Sfl5.FM.
The secretary has "w.ys~ English:
G2MI lilSt , G6Cl later, .nd G2'VN until
his dealh; G5CO ' lII ed Ihe '''. c . ncy.
Elected now was a new bul very well·
kflOWfl EnglishlTlan. John AlI.w.y G3FKM.
Ollie< members now .'e YU1NOM, E12BA,
.nd I1RYS.

Here .re I 'ew o . the resull s 01 a li the
meetings and o . a ll the t.lks .

1) EmphaSI' has~ given 10 ,he s it ...
.lion of 7.0-7.1 MHz. Tltls band I. at the
preaent used by m.ny bro.dcastlng Stl'
lions while II l'I.s been ass igned to ama·
teur use. A lecommeodat lon to . 11 the pal'

IlclpanlS has been made in 0fdeI to P\lt
jlfes8ure on the flU to tran, 'er bfOldc:ast
Ing to Olher eectcrs 01 Ihe apectrum.

2'1 The Region 1 members all commit ·
I.., to give nsist.nce to lhe countrtes
(maInly In Alrlea) where the .ma'_ ser·
vice is jeopardized by the e<:onomlc sllu.·
lion.

31 A gooup In charge 01 • European c0m

mon tlcense Is worlclng on this subject
and will continue the study of teesIM"y.

.) ... ,ecommendat;on to .11 Ihe coon
mee palllcipaling hn been m.de In order
to limit tM jlfollferallon 01 speci. , pre.
li. es . nd eontesls. (I do no( like il ' )

5) The 17th 01 J une has bee-n deClared
OR,. dl~

8) The .utomatlon 01 lhe aSllllfVlce In
IT\Iny COtlnt rl.. Will not In the luture allow
the uSfl of OSla no( In line wlIl'lthe actual
alze limits 0111 cm " 1. cm .

nE.ch participat ing country will h.WI
to work on the local te lacorn admlnlstra·
lion Inordel' tOha.... tM AMTOR A & e sys
lem 01 RTTY recognized and .1 1owed.

8) The la-MHz band mUSI not be used to
lransmltlocal bullet ins.nd othef nsocl. ·
tlon ......s.

9) During worIdwlde.nd local contests,
• cerlaln tlOrt lon of the N-nd has to be Ielt
free 'or norm.1 use by amate urs not par·
tlcl pa ling In them.

tOl A eoordlnahng commiUee on jlfopa
gatlon .nd sun activity hal '=-' promoted
The coordinator 18 Alan Taylor of RSGB.

11)The Offic ial I. ngu. ge 01 IARU has
been confirmed 10 be English .

12'lWl'lere lhe 5f).MHz band Is not open
10 amateu". II Is recommended that the
Ioc.lleague s tart a pjlfoachi ng the . uthor·
ltIes In order to oCtaln lemPO/ary permla·
slon.

13)The R9 1UMHz repeaters ha.... to
be deactivated Immedll' ely to aVOid Inter·
lerences with OSCAR 10. "'11 loc. ' aSSI>
clatlons are Invited to stop the !femen.
dou' increase In lhe number of FM repeat ·
ers. The .... 01 FM below 10&5 MHz has to
s top, .nd lhe 10&5,250-10&5,.75 tlOrt lon of

tile band will be used 'or loc. 1FM.
14) The beacon band has been eIlend

ed to .02.8-.02.99 MHz.
15)A band plan tor 1.3 GHz has been'l>"

~"""'.

16) The new W'A/·l ocator h.S been.;>
jlfoved .nd rlCOfllmended 'or Immediate
Imptementa tion.

17)Distance records ....Iied by VHF
m.n.gers will be cooldlnated b~

SM5AG M.
18) The study 01 pr~gatlon .bOVe 30

101 Hz will continue to be made by t""
RSGB.nd F8SH.

19) Rules h..... been estabilihed on sel·
e lli le . et lvltles.

•••••
April 25. 1"74. wlll lhe birthdat. of~

lIe1 mo M' ICOIIl• • nd 10 eommemorate 11, '
meeting Wlll held near Bologn., In Ihe
lime room where Marconi made a lot o .
. . per iments tlle<e Is now st.l ion InFGM,
.nd in . lulure column I will g;..... lull ...

port of tM commemoration.

LIBERIA
Brother Donerd St. lles. CSC.
EL2AUWB8H" 'I'
8ro1~ 01 the Holy Crosa
Sr, P.lfIc~ High ScOOoI
PO eo. 1005
Monrovl.
Republic 01 lIt»fia

"'M"'TEUR RADIO IN UBERI...

Amaleurs a'e confiffTled junk ecnee
tors. To converl them Is hopeless. Their
wives ha.... leamed to accept this lact.nd
live wilh It.

The mooem age with its transeeivers
that cen do everything has not really
ch.nged the am.leu'. He la innovative
.nd I' always tlYing aomethlng. And UlIY
are so -"th usiastic lbout t!'leil Iindinga
thaI they _Ite aboul them In 73. WIlat II
more, their articles a'e re.d. I . m going to
build lhe Intenn. fe.tured In the February
lhue, page to. It promises to be • • actly
wllatl need lor my el ub Itation.

When I came to "'Irlca I lOUnd myselt
withou t . junk box. The realization crept
up on me .nd developed Into a ,eal hUI
tla'ion. Evety lime I needed sornethi~

_ • lillie bolt or nut . I didn"l _ ha.....
plaC<l to dig lor II. t wrote to . n old Irlend In
the Sti les and . s ked h im to please l end
me &<.>me j ......... He d id. He sent bolli, null,
.nd w.ahora. He senl coita, capacit<n.
pot,• • 11 lOfts 01 things. 11 w., ~I WQr!1'I

the 5hl~jng coal.
It tool< me two year. to get what I would

call a worI<ing s upply 01 jUnk. One local
company .." 11«1 an outrf'lO(ll(l eomput.,.
Another company reb\l lit its whol' e lectri.
e.1 Iyltem. Since we .re • , chool , t was
Invited to s.'v.ge -.whatever I could use.
Well, I had • lleld day! I hauled IIome
ral ' Ys , meIer• • lI. nslorm.r. , motors.
plies of e lrcull boards, will 01.1I111ea and
I h. pes, .nd alisOrl. 0 ' n ice things. I am
Itlil In lhe markel .nd look ing lor what·
_Ican get but I am reaS(lnablycomIOrl ·
.bIe and happy.

last week one 01 my frlenda her. lOUnd
hlmsell Oil the .Ir. HI ' power supply h. d
blown IWO hlgl'l--Amp voIt.ge-<et;IU'allng
tllnaill<n and. hlgt!.Antp tIIIdoge Clreui l.

The part, Itora tIa" SUbstltules lor lhe
von.ge regulator, .nd my junk bo. SUI>"
plied 'OUI hlgh·...mp diode' .nd • l'Ie.'
a lnk. The ladlo II back on tM' . Ir.nd 1he
radio doesn"l _ know thaI ilS PO'WtII'
supply lie. makeshitt parts,

This is the l ime 01 the l'Iar when I te . ch
budding .mateurs. both young .nd old. To
liven the cl....nd bring lIle to aome of
1M' dul l the()ly, I went bacl< 10 the junk
box. I made I . pooI with two block. 01
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'~.~~EN-TEC . IIC,I" II-:'nluwlLu.f(lllllSSU uln

Cenfur'j/22

- - ,. ,-• • •.- - -- -_. •-
r ,

A 50·Watt, 6·Band CW Transceiver
that combines excellent Performance, Reliability,

Simplicity of Operation, and Low Cost.

... atlast. ..
your shack organized!

A beautilur piece Ollumiture _ your XYL will love it!

$184.50 5-F RADIO DESK
•

Deluxe- Ready to Assemble
Designed wilh I ngllfd rear snelf fo r your
viewing comfon and ease 01 operalion.

FINISHES: Walnul or Teak Slain. sq
FlOG< S~Ct , 3'" WlcN by 30" o..p

Ado;l'l ,ona l lnlo""thon on A"'l,,"l . .

CIlee.... Monty 0,,,,... Banl<A...." ,;afo;l
a nd Malle, ena , ge Ac:Cepled .... 65

AI. oA....,la bl" F Q.B Cui.... ' Cily. (In CllIII , Add 6% Sale. r IO .)
Floo, Spac" 51" Wi d" by 30'" Dee p __ DEALER INQUI RIES INVIT ED _ .

$199.50 $-( AmQ'H' Acuho hrncrl
43&.4 KEYSTO NE AVENUE' CULVER CITY. CALIF. 90230 - PHONE (213) 831-4810

...273

P.O. Bo. 060 17
Ft. Myers, FL 33906
Call (813) 936-2397

BEEPERS!

U' TOU HAYBB'r HJIlARD OUllBJlJ:Rll8

YOU'D aor LlSf:&:&CdGI

" ,.-- Ow ..........._ WI'" _ . _ .~.

_~PUl_"

-a- .,.....,. .._ 00.""" llU' w,thout ""nntc·

"' Ad//- ,.,... _n'--Co .. • &>'0 """"'.._ .- rw __ lit·

-uac.ona __ r"" .... '= O<t lJu"",n, III!'O

JOu, '"

_ 'I I UDEIl' 80n ' __ ""_~. "

lIOCll ru-n IIIt1':1'E1\8 odd I s on llO IIltlll fMquon<:)' bNp

.".,_llO&llJ' '" "'" boIln"',,, bf ..../I~n~d I
_ -..p ... _ on4 . " Nl<_" '" I wnc '" __
III'T1lODl1CII'O BP-4 '-nw 1'Il()"" _ n.. I"RO ..
_ .__ bMI>LnI:' InoI,,_ I <I1llI~-~'

mabie " mor (u. " for ID o. u mopu' ",or"'",. ). In
. u"'-llC " 6l" tn_ ~_.• 10' 1O"ll ""...,. uro I~V_·

1007 ..... .....,__ UlOI...-l. ....., _blo ooJ.wrw

~_d_ ....- _"" .-__'''''''''' Ifo
opMkorO O_ . __

H",," ·,lP"' I p _1111 .,.".,. .........., l "lorf..- '" .lr<U&I.
lJ' oll -.... 14n>.LOl ouppUocl Wltb ...,/1 IIEEn:1l.
h _ "' .".. ••_ ..

BJ:.J:PJ:.BS AllJ:. A
PAXSC&Jl1 EXCLUSIVEl

Our low prices result from mod·
ern equipment and technology,
efficient trained employees . and
low sales costs . Call us .

JAN CRYSTALS

." .. O<w< "'_ • Do..... "'... " ""'.

Quality Crystals Available tor
Communications Industry

Marine VHF Scanners
Amateur Bands CB Standard
Microprocessor CB Specials

" Jus' One or Hundreds"

Get this
catalog
to SAVE
MONEY!
It's free!

i

IP-4 ·-n.. PRO°' IEIlPI[R 1lP-:I '-n..llnIU>tJ •. lIu:rgn
A, 1711 AU u"'.. ... ...mbltd. _ . A· _

I · _ "",.,., . llO-<l&y llml \<04w~t:r . 1 · ...11e- _ ..... ...UB e- tal
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wood .nd the cor. fon'll lrom two rotl. 01
toilet tlnuo. (TheM .m.l&Ur. will lind •
UN for luat anyllllng.1 1 woun<! 0 '1 _.1
I'Iundred turns 01 hook""p ....ire aal"aged
lrom • comput. ceble. I tested It and
..:Ided l\.IrnS until the current Irom • 121).

'IOI1..c line Ian .bcMJt lwenty-_ n Ampa.
When I Inaened • aoUd bar of Iron, aa
lIhown In lhe diagram, the currenl dfOClPed
10 fiftNn Amps. Thla ..... no! utl.factory
.t .11 ec I made • lamlruoted core out 01
aome 2!i horlzon l.1 l.yen 01 IfIIlQtlla 01
aleel banding wlllcll calTNl to ua on allipo
plng cr. les (aal'l(lwltfled between more
l.~. ~Iaolly). t t.ped il logether wilh
p1aslic eleclrlcal t.pe. Willi Ihia core
Ih<oUllll lhe coli. the cullenl ..... not~
measurable willl lhe melefa 11111 we 1I...e.

I wound • doughnul..haped coil wllh
.bout 3!> turns ,1'1(I aoklered • fl.$hI lgI'Il
Dulb KrON U.. ends. llhefl cut • couple
01 IOIId-copper .nd 1OI1d-alumlnum ,ings
f.om a piece 01 pipe (In ..en case) .nd
willi theae maleri.ls I went 10 cr.... The
lot.l co.l of my '"Gee Whiz'· show" was
z.o. but lhe sludenlS thoroughly enjoted
il. They aaw the I.ws 01 physlca In acllon.

The coil wltll Ua Iron core i. a basic
tr.nelormer prlm.ry. The dilto,..ences In
cutlenl drawn by lhe colI wllh no core,
willi • IOlIOOnJn core. or wiII'I • ""'ruoted
~ Illwlrate one of the ladora lhal .f.
feeta lransformer efllclency. If the core Ie
eel 110 1....1 It eXlenda II... or l ix InchM
ab(Ml the coli, It wllllfVOw 011. eopper or
an 81............,.. rtng (l.enz'. law). tf ~ I'lOld
you.....nd _ lhe core ao 1....1 lhe rtng
caMOt M(:'pe. It ...11I lloat In apace .nd
gel hot It i. now. lhort-cl.culted second
.ry. The coli willi ItI Dulb conltitut...
MCOndary willi. load. The Dulb will glow
more .nd more bI1ghtly as the coli il
b.oughl ne l rel to Ihe prlm...y .... llh
III core. For.n.dded .tlrac1ion. drop the
....hole doughnut coli ....l1h Its bulb Inlo I
beak. of .....181. The bulb ....111 glow under
....ater If lila beak81 II eel 01\ Ille primary

"',.
Thil l. lUll Illart With . sm.1I i.on p.n

you could fry an egg or boll ..... I8f In till.
changing magnMlc lIeld.

There.re tho6e wtlo uy t .... l .mateurs,
wUlIlhe .-1 oI lhe modem Inlegraled
circuill, II... 10lI1 the old Iplrlt. They are
wrong. The am.leu. ....111 .lwaYI h... Ill.
junk box .nd hi, wort<lhop. Too.y soma
.....1...11 ..e building ''1 OSCAR and
aomeol tile ,..I 0Il'$ .... building new . n
tenruo, or II xing POW8f .uppll"..

MEXICO
Min K. Toutjl.n XEI KMT
Aparll do Postal 42'(u8

""'"Mex~ 0 .1'.

I recently got back from. bullnes, trip
to New YOIll Clly.nd w.. ...ry pl&ased to
h... met Qulle . f_ colleag"," (ll. m op
er.tors~ E.peel.lly Inl"....ling ....aa my
'fl.ll wllhlhe BtIdgt ~IO Club In Brook·
Iyn••1 W.lcntOW8l II I "rJ.n_! nHroga
• re ....lIy booming lor our friend. up ltlere
In tile far nonlll

H"..e In Mexico City. IUmors are tl'ltlt •
new repMler I. being (01 I'ItI. ~I In-
st.lIed.nd I t • new radio club Is being
formed. I'll h to get back on lhe ball
and get f. ct . lor you, especl. lly II YOU.18
p1.nnlng • tlip 10 Mexico In llle near
M_

Plans had been madI for.n expedition
10 lhe \ifOIcanoea l'llIIe near Mexico ClIy lor
lila beg inning of thl. "1'".., bul my trip 10

New Vorl<. got In the .....y .nd p1.na are
unoarw.y .g.ln 10" OUI OXpedltlon
th.ough the Peso de Cortez ....hlCh goes
IIghl bet-. the two 'IOlcanoea-thei.
......-- being PopocaI~1 15.452 "*.....
hlglll.nd lzlaccl.......tl (5,38ll mel..... high).
D.te 01 expedi lion: seplember 1 .nd 2.
19M; I.equenc ies : 28.591 (10 melersl.
21.3T5 (15 melers~.nd 14.307 (20 metllll~

You probably will find me 01\ frllQU8IlCy
ton .ny 01 tlle.1l<We Hltinoal." <la~.nd

.11 nlghl!
Ag. ln I wouid like to remind our Mexl·

can I8lderl> 10 pI..se 1U:st1 me any infor·
matlon on currenl events In lhel, local
••ea• •ec as 10 keep 13 .eadenl informed.
To me 11'1 exciting 10 be .ble 10 be part 01
.n expedi1ion or speci.1 occasion wllhoul
It'o'fII'Ih.'flng to lea... my home!

1\ ...... a~? s'n to I'8OINe • copy 01
!he Spaniah edition of QSL right from
Spainl Wouldn' It be nice for W.yne
areen 10 enlerta l"! our Spanisll read&rs'
Imagine T3 In Spanlshl l wouldn·t mind ee
Ing some t,.nsl.l ing lor Ilim myaelf_ It
lfI'OUld be worth lhe ellort ao as to I'ItI...
lop-cl.u lechnlcal reading In Mexico and
Olher Spanl,lI·epeaking countrlea! For
1 ~08tI who would like Information on •
Spanl'" $lJbe(:'lptlon 10 OSL, wrile 10
OSl., CJ. Jerez. 3-Madrld- 18. Spcoin.

I ....... to apologize to reader. lor the
IHghl period 01 no .rtlcles due 10 my re
ceet trip oul of the country.•nd to lhose
who ....rote me. suell u WlOX. ,...FFU.
KAtFPJ . • nd many oll'llll• . Some ..ked
for Information .bcMJI obt.lnlng • license
here In Me~ lco wllile on vac.lIon. (Please
aee my earlier columns ....Uh det.lled In
formation on Ihl:t.)

Any of you who would like to conl.ibute
Ideas for my expedUIon bel-. lhe lwo
'<'OIc.non . nd fUlul8 e~pedltlons. pi....
conIact me Immed iately. PeIt1. ps you
m.y h.... Ide.. lor lIQulpmenl or ra'e an
tennaa lor 2 melllll, 10 met".... 15 melllll,
.nd 20 met__ Any Informallon will be.po
pl'ecl.led.

So.•a ....e s.y down here aoulh 01 the
border. Hu l. pronl0 .migos! MuehO 13 y
OX!

NEW ZEALAND
D. J. (0..) Chapman 112VR
4S9 KaMedy RoadN.""
Nfl.. Z" /lInd

Chath.m Isl.nds, ZL7, a re composed 01
two main lsl.nd., Chatham.nd Pill,.nd.
numtIef 01 ,mall", Isl.nds. They arelceal·
ed about 850 kllomele<s from Ihe New
Zealand malnllnd. Ch.th.m Island, the
m.in 1. I. nd. I••bout 50 kilometer. long
Ind I'ItIs a latge lagoon et<etching .bcMJt
.... If i"length. H.lf 01 tM tot.1 po(lUI.tion
01approxlmalely 70C0 11_ in or around lhe
m.ln lownship of Wa ltangl. TIle m.ln In·
duet rl"" .," farming. f1,hlng ••nd llle as
lOCl.tad proces.ing wort<8 for theM &C.

ll\olliea.
Al'naleur...adlO actMly from Chall'ltlm

I.l.nd. ..ar ies. as tllefe are not many pe•.
manei'll res ident ham. lhe.e; mOlll ol lhe
amat&U., actlwe lhera '18 member8 of lhe
Poel Offk,;e~IO SI.11on et.1l who wort<
onlhe lll.nd for .peciflc periods; of one or
two yN..... du.ation. ocea81on111y an .ma·
1_ I' MOt 10 Ch.ll'uIma lor .eliel pu••
poeee,.nd 8ueh. tempor.ry residence 18
of • Ihorter pItI'loo1 In lhl, category .18
AII.n Zl2BKMIC (hi, fl....llrip ...... In 1963)
.nd ZL7BKM. relieving ••dlo oper.lor for
.bcMJl lluee monllls from l lI te MIlY.

The Poel Office RIIdio SI.llon pI'O\IkleI

..arylng "dlo nrvlc", wnren InCl ude
m.lntalnlng • 24-1lour radio w.tcll on lhe
Inte<ruollOnal diat.ess frllQuenc:y, 2182
kHz.. 1\ fOUIlnely broIIdcu" _ 11'llII .nd
OO8at.1 inlormallon and traHic lis" 10
shipping a nd tra nlmlls .nd . CCllplS lela
grllm, from ships. The Ilatlon .Iso pre>
\'Idea . '1 AeladlO aervIce• • 1"i1.ound and
polnl·lo-poInl clrculls lor the CIvIl A'fla
lion Department. II h.ndles Inland lei.
g..p~ tr. ns mlll ing and recei ving. ....11 11
Genlex ol!lc.. on lhe mainl and • • nd A.d
phorle, the radiotelephone link ....ith main
l. nd New Zeal.nd, canying .11 the I'"
phooe traffic bet_ lhe Isl.nd••nd lhe
malnl.nd. Radiotelephone lTle$aagea ••e
"SCI.mbIed" en recte to m.lntaln confl·
dentiallty.

l.nd mobil • . Zl C, Il'Ie Ch.lh.m
sl.IIon·.calisign,1I the only New Zeal.nd
radiO sl.lion Ih. l moni1ora land-motJlle
radio circuits, as moel of the Ill andera
...... radlolelephoon In their WIlllcl.. lor
.... In case of .n emergency. The oll'l8l
eeMce the .dO at.llon poooldM II "10
unique for I radiO eta lion. ZlC pro'fldel
Ihe niglll lelephone-sw itched .ubscribe.
seNice which gl_ the lelephone .u!>
SCllbers .n emergency f.c:llity out.1de the
telepho"e excf\ange !'Iou... as the radIO
st.lIon Is at.lled 24 houII continuoualy.
Anyone requiring lBalal.nce cen ring in
from anyone 01 • number 01 .peeUled
telephOl_ .lOUnd lhe 1.I.nds wI'llch are
nlgl'll-connecled 10 the radiO at.llon
wh8Ie lhe .....lch operalor Iookl .fl8f lhe
talepllone c.ll.

Th. Post Ofll(:e fl.... l c.me to tile Ch.l·
ham 1.I.ndlln 1856, lhe mall aervlce ba
Ing by sea -as OJlClOO'Iunlty offllll.- About
1888, ""'*" • regul.r ..,Ipping aervIce
commence<!, Ihl, g. ... a hint 01 ,egularUy
10 llle m.iI """Ice. Flom thllt tllTNl the
Potl Office Oll8fed only • limiled aervIce
10 lhe res"'ls 01 tile 11I.nd, until • t.
phone exch.nge ...... ope..ed on t~

ls l. nd In 1962.
Tile radio at atlon was liral eel.bli s lled

'1 Chath."... In Septembet, 1913. wJlh .11
tlllllC handled on • •adIOteleglapfl bIela.
A ,adiotll.pholle link ..... oparoed ba
lween lhe malnl.nd and Ch.lh.ms In
May, 1953, .nd In the ear ly da ~. 01 the
rlldlolelephol 011 link. subecrlbeII i'Iad to
.ttend Iila' radio ....Ion 10 make .nd ,..
eel.... t\'lel. telllpfOOll call' t.om New z.a.
I.nd. In AlJ'IlulI, 1985. tile Ch.th."..._a
linked 10 Ihll Ne.... Ze. land Post OUlce toll
syslem. and subsG,lbers ....ere. from thet
<lal...ble 10 make .UIhei, loll cell. from
t!lel.~ or olIlcM.

The Chall'lam$ group of .....leur OPBI"
lora IncluOel Lesler ZL7PO, the IT\8IllIger

of the N.l. Poel Office R.dio Station,
Chll. ZL10 Y, • COUnty COUncil employoM.
Lan ZLn KI• • WorI<.. Department empl0y

ee••nd Da... ZL7P" T. I Rio ZLTTZ, SIa
pllinie ZL7BJE, . nd George Zl7BSa , .11
employees 01the Poet Office. many of lhem
. t the radkl . tatlon.

BITS 'N' PIECES

Ron Badman ZLlAt, • New Zealand
Posl Office engi..-r f.om Hamillon, h..
In hi. apa,. time dfI8!gned .nd buill e (Ito

rice to aulSI 'fl ....."y~mpa.lrod .....t_
operators .nd Ilat_s. Ron's clev1ce I••
'toIce readoul whlchllnnouncee t~e ex.cl
Irequency on the luning dl.1 to .ever.1
<leclmal p1.ce1_ Similar In principle to •
talking Clock, the dewIce link • • speech

.ynlheslzer chip with lhe neceaury cl,·
cullry to corwert the vis ible re.dout Infor·
matlon Into aound. The 'tole. chip and tha
MCelUry elactronlca ... mounted 01\ •

clrcult board .nd lruotalled Inside the rig or
receI .... . The protolype Insl. 11ed In •
KenwOOd R600 ..ecel itll a bullon 10
.ctlvate the .e .doul . wh ich .oundl

Ihrough 1!'Ie ume lpeakef •• lhe audio
output.

The clev1ce I'ItIa .tt.acted wide Interest
In the .....1_ field. and _ .1 01 the
' peecI'I-,ynlheslt er IIIIQuenc:y 1MCIOut,
I'Iawe~ made by • H.mllton group for
use by ' ome of Ihe estim.led 30 or so
bUnd .mat&U...... dio O98'alort In New--

ROSE CITY CONf ERENCE

The 58111 Annu.1 NZART Conference
. nd Conwenllon ....'" held . 1 P. lnwraton
North lMII the ...-kind 01 June 3-5 and
was called Ilia FIoee Clly Conference be
c.use the hosl ci ty Is known .. lheClly 01
Rose•. Tile 0011 lo r the weekend conlef·
ence w.. • CombIned CoInmIttee 110m
the Cenlral Oiatnct' 8r.~ of NZART
conelatlng of 'epl lIen..l.... from Ilia
Ma non, Maruo ... lu. Felldlng, Pllhl.ll1••
I nd O.nnewlrlr.e bra nches, IIs laled by

membera I.om those br.nches etee.
The Conl8lence .... operoed on Sat...·

day by Z1.1 MU, Air VIce-M.1I1'1a1l Davld M.
Crook., OBE, Chiel 01 Air Stall, Royal
~ew Zeal.nd Air Force, etter welcomea
w"..e gl..n to 6elegal...nd member. 01
NZART lrom lhe Pr..IGenI Don MKk. y
ZL3RW .nd tile P. lmaIIlon IIIorlh M. yor.
Mr. Bri.n Elwood.

Among al lhe , peel.l guellll were 0.'1
Wllken. on ZL2AB. Wl'lo lIoida . mateu. II·
cense number 2, I. the oldfl8t .mal ,In
ZL.nd I. alill actM 01\ the .1•. Dan .
been adMln .mal.... r radio for 111 yeara
I nd h.s heid Ihe same c.II,ign for the
wOOle period. Anoth8f , peelal guest, Jim
Stnllh KA7APJ Irom seame, Washington.
hili . ttended NZART COf\fel,"o.. before
.nd I' .Imoet • ZL now Ih.1 he Iloldt t!'le
call.lgn o t ZL280R l lincler' te nd J!m .1110
will be contribut ing to New Ze.land I. nd
lax fUndi now th.t he I'ItIs become. I.nd
owner - dOwn under.-

Among.t Ilia weekend aclt'flliel. be
.Ide. the u.u.l doorneallc conlerence
bus lnell ..lI lons on Saturd.y. were
meeting. o t lha ....Ious aaction. 01
NZART on SlInday .ln .11 11'IeIlI_e320 Zt..
reglSlraUon••nd one ooeueaa 'fl.Uor,
thl. would be .boul 250 .maleu.....nd
their psrtners. Trl de dllpl .y. were les·
lu.ed from the local .gents 01V.esu, Ken
wooo..nd 1com, ....... I •• lOme ZL Ilnns.
SOulhem Crosa EIectI'Olllca. AWIt.. Tnc; ty
~se. Rye! Elect ronicl , . nd Aoz er.ft
Quad• .

Among.t Ille Ce rlll icatll 01 Me rit
. .... arded by NZA RT Council before lhe
oonc:lUIion oIlhe bu,iness _'ions ....
one 10 I. n AatllllY n l AO)(, ''1 AMSAT
membe'. fo r hi. ....o.k as .n AMSAT
G.ound Comm.nd Station lor llle Phlle
III aerIeI of crall . The ""SII... Aw.Id·· lIor
lhe delegate who debel.. the moel c:on
lenUou. poInt.l .......t to ZUAUS. the W. n
g.nul deleo. te.
Ne~ 1 ye••·s NZART Conference. the

Ga.Gen Clly ConIIlf8l'lCll, will be held In
Cl'M1slchurch, lhe Ga.den City 01\ New
Zeal. nd and capilol of ZL.3 I.nd In lhe
SoutIlI.I. nd. Alilhe conterence acl l\<lt i..
will be .1 Ih. C.nl8lllury Un ivefalty lI.m
COfTlllIU. witll d ls pl. y' . technical lee
tu.... diacuulOn groupe, and tilde di.
p1'Y'. belidaa the u.....1 bull _
.Iona of NZART .nd II ociated
bodln . Ihe Old·Tlmera ClUb, Women Am.
. I&U. RIIdlo Oper.tort, Am. leu r RIIdlo
Emergency Corps, AM SAT, VHF Forum.
.0.

NZART l\aa obt.lned _.1 pegea 01
Tele ted free of charl18• • nd .mateu ..... re
Invlled to lend In ' 1I1l.bl. informa tion lor
lncll'$1on In lhe TM red pagel to BrNt·
In. or 10 Doug Gorman Z1.2IY. Taletext Is
I8IlONlbly new 10 New Zeal.nd, . nd Ihl.

eonr/nued onpage ' Of
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DIGITAL
REQUEN CY
OUNTER
rionyx·

Model TR·1000
800 MHz

J BC SOldering linll in $loek.

.• • • • f ~- -- ~........ - •

•

• •• - •-o - r-- 0

I -• --- •
c 0 0 -c 0 C-o

HAM MaslerTapes-
Beta or VHS Tapes '

DRAKE, EARTH SATELLITE
STATION, ESS-2250, ESR·24.

SM AR T PATCH
CES·S,mplex ,,"utopaleh 510·S,," W,IIP.leh FM
f ,. nsee,." , To You, f ", lephOne Gfel l Fo'
T"lephone CallsF,om MOb,le To Bl se S,mple
ToUs" ·S31995

ONV Safety
belts-in stock

MFJ Models
900. 940B. 941 C. & 941 0

Nye.MB5 3 Kilowatt Tuner

SANTEC
ST·2221UP
ST-1421\Jp
ST-4421\JP
HH

D @o@
IC-R71A, rC751 , IC745, IC27AJH, 1G-37A

IC-47A, IC271AJH,IC2KL, 1C471AH, IC290H

My·G.in To... ,.
,Anl.nnn. _.-li~~
Ind AotoB ~.....~

New TEN·TEC " 'llbe'hippeddIfK~
2591 HT, Corsairs stocked to yO<l FREE01 Ihlpplf\9 COil .

, I
•

•

ROBOT 450C800C-12OOC
Color Mod Kits

Long·rlng. Wirel. ss
Telephone101" uport
in stock

Complete Butternul Antenna
Inventory In Stock I

BENCHEA PADDLES &
Vibroplex Keys In Stock!!

FT·ONE, FT·980, FT·230A FT.757GX
FT-726A,FT·77. FAG·7700. FT-203R
YAESU ICOM Lend·Moblie HIT

FT·208A IC2AT Midler>d
FT.708R IC3AT WII.on Mlnl·Com II
n Cl9Q3 IC4AT VI••u FfC·2203. n ·41D3

ICO,.T
leom IC·...12 t...." n• •

T. mpo M·'
IC«AT

Fox·Tango Fi lters
LUNAR PREAMPS STOCKED

... DENTRON IS BACK IN STOCK!

For the best buys in town call:
212·925·7000

los Precios Mas Bajos en Nueva
Yori< . .. __

KIITY SAYS: WEARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday·Fliday 9 to 6:30 PM ThulS_to 8 PM
Come to Balry 's 101 the best buys in town.

Heil
mlerophooes
8'luallzers

$Iocklld

a

Com puter Interfaces TET~~=~
stocked: M FJ·1224 Repeaters Stocked.
AEA CP-1, Kantronics Yaesu FTR·2410, Wilson
Big Ham Clock/Ham Tags ICOM IC-RP 3010 (440 MHz)

ICOM IC-AP 1210 (1.2 GHz) Spectru m

MURCH Model
UT2000B

•

EIMAC
3·500Z
572 B,6JS6C
12BY7A &
4·40011.

. ~
• •••..,• •••l" ••• •

•

BIRD ~
Wattmeters &.-=--. ~ ~

Element s {iff:'.;>
In Siock ..

"see you at Boxboro,
september 29th-30th"

KENWOOD- -....-".'- - .. .
---- - ~ - '
'! Ii! .~ 6 ';.;)
. -~ - --_.- _.-
-'. Jo - ... -

MICROLOG-AIR I in stock

KANT AON ICS
UlU, Interface II, software

R-600, A-1000, A-2000, TS-93OSIAT,
TS 43OS, TR2600A/3500, TA 7950,
TW-4000A. Kenwood Service/Reo
pair. TH-21A, TH-41A, TM-211 A1
411A & TS-711A1811A

ROCKWElUCOLLINS
KWM·380

VoComlMlrage lDalwa Large inventory o f
Tokyo Hy·Po wer Saxton Wire & Cable
Am p lif iers &
5IS},.HT Gain

ntennas IN STOCK

AEA 144 MHz
AEA 440 M Hz
ANT ENN AS

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

N Y k C It I LARGEST STOCKING HAM DEALER
ew or y S COMPLETE REPAIR LAB ON PREMISES

A Sk a bou t ou r
Mar ine SSB 150·
wall transceiver ...
also VHF synthe
sized Marlne!Com
mer eta! portab le
and mobile units.

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Speciallats, Astatic,
Astron, B a. K, B a. W, Bash, Benchet', Bird, Butternut, CDE, CE5, Collins,
Communications S~. Connectors, Cove«:rafl. Cubic (Swan), Cushcra fl,
Dalwa. Dentron, D ima,x. Drake. ETO (Alpha), Elmac, Encomm, Hell
Soond, Henry. Husl er (Newtronics), Hy·Gain, lcom, KLM, Kentronlca,
Larsen, MCM (Dalwa). MFJ, J.W. Miller, Mlni·Product s, Mirage,
Newtronlcs, Nye Viking. Palomar, RF Products, Redio Amateur Callbook,
Robot, Rock_II Collins, Saxton, Shure, Swan, Telex, Tempo. Ta,..Tee,
Tokyo Hi Po_, Trionyx TUBES, W2AU. Wabet', Wilson, Ya.su Ham and
Commercial Radios, Yocom. VlbroPlex. Curtis, Tfi.Ex. WMXII11 Duplex.....
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners. Crystals. Radio
Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUI RI ES INVITED. PHONE IN YOUR ORDER & BEREIMBURSED.

eOMMERelAL RADIOS .Iock.d & ••r.lo.d on p...ml••••

Amateur Radio & Comput.r Cour••• Given On Our Premia••, Call
lE.port Order. Shipped Immedl.lel)'. TELEX 12·7870

" A Qu l S. Habla E.panor"
BARRY INTERNATIONAL TELEX 12·7670
TOP TRADES GIVEN ON USED EQU IPMENT
McJl'IQIy-Friday 9 A.M.10 6:30 PM.
Thursday to8 P.M.
Saturdl y & SUr>dl y9 A.M. to8 P.M. (Free perking)
Peld perkIng lot l erOSI Ihe Slreet any1ime.
AU TH OR IZED DISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECE IVERS.

IRTILEX·"Spring SI. Slation'·
Subwayl: BMT·"Prlnce St. Station"

IND·"F" Traln·Bwy. Stltlon"
Bus: Broadway "6 to Spring St.

Pith-lith SIJ61h AN. Stillon.

•
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SCR20D J/
MICROPROCESSOR

CONTROLLED REPEATER

• •

SPECTRUM
Export Orders Welcomed

?:
se1!?2000~

• Automat ic CW 10 & 10 Command

• Remote Programming of 3 Timers for 2 different t iming
cycles, or No Time Out

• Microprocessor Memory 'Battery Backup'
• Autopatch AGe lor constant levels
• Local Status lnellcat ion via 12 Function panel LED Display
• Front Panel Touchtone Pad for Local Cont rol
• NEW-Improvecl: Acvr., UHF Xmtr., Power Supply!
• Full Panel Metering: Rcvr. & Xmtr. funct ions plus Voltages &

Currents

• 3Q.75 Watt VHF & UHF Models
• 1QO.150 Watt Final Amps Available
• SC200X Controller & Interface Boards also available

_,, 0 .... • • • _ .._

:~ :Q' I ' :. :Q',,:.
~~, ~ , ~ ,, , ,

-.....
a •••
••••
aB .. B

_.-

s p eC TRUM
COMMUH

•• •_...
o
..---

• Auto patchlReverse Patch, WIO & 1 Inh ibi t
• Dial Pulse Converter
• Autodialer
• Phone Une & " Over the Air" Command Modes Virtually

all fu nctions may be tumed OrVOfl Remotely.
• Touc h Tone Control of 'Timeout', 'Hang Time', Patch

Timeout, TX Inhibit/Reset, Patch &. Reverse Patch
Inh ibit/Aeset, P.L On/Off t-NIoptiona l P.L board), etc.

• Up to 6 Auxiliary Fu nctions. More with TIC300.
• Full 16 Digit Decodingwith crystal Controlled Decoder rc
• Touch Tone Mute
• Unique Courtesy tone
• " Kerchunk Killer"
• Timeout Warning

New - Sha,p" Appearance-Brushed Aluminum Panel

THE NEW "INDUSTRY STANDARD"!
The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum Hi
Tech Repeater Une. It combines the latest state of the art digital techniques with the best of
Spectrum's highly refined RF technology to yield ''The Ultimate Repeater"! Operating conve
nience and flexibility are emphasized without sacrificing traditional Spectrum reliability and
ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for details. Sold
Factory Direct or through Export Reps. only.

STANDARD FEATURES:

APPLICATIONS

~~ • Ideal for low power • Compact, Rugged
local use • Self Contained )

• Portable/Mobile at the • lOW UHF. Built-in Duplexer
scene of an Emergency • Optional Autopatch & P.L

• Increase coverage at parades . AC or 12 vae Input
or other Public Service events

• "Mountaintopping"
with battery pack WIDi7JI

. Full Duplex Computer/Data Links 1/4';;
• Export Rural Telephone - -

_______1055 W. GERMANTOWN PK., DEPT S9 _



SCT 410BUHF Transm itter Bd, or Assy,
• S,m,la . to SCTt lO, 10 WiS. nom

eNow includes " on board" prOpor·
tiona/ Xia1 OscJOven circ uitry 'or very
high stability!

• BA -.40 tOw . UHF AMP. BO. & HEAT SINII .

nC300 TOUCH TONE CONTROLLER
• High perlo<mance, SliP<!< YllfUhle design

• Uses new high Quality Xisl Control led
Decoder IC, wlhigh Immuni ty to lalslng

• Decodes all 16 digit s
• 3 ONIOFF Functions pel' Main Card. Easily

expandable to any no. of functions wi Expan
sion Cards.

• Field Programmable via plug-In Coded Cards
• Lalched or pulsed outputs; many unique

3-digit codes available. Not oasically '-<Jigit 85
with competitive units. .

• Transistor Switc h outputs can directly tril1Q6l'
sol id state circuitry or relays, etc. for any
type of control function.

• Interfaceable to Auxiliary equipment
• Low Power Consumption CMOS Technology.

5VDC Input.GoIdillaled connectors.

SCT110 Transmitter Assembly
a sc r, lOmOuMedm s",e~ed_stn9

• Sa...... as used on SCR. OOCl
a Compl..I..,y ass m bld ,, 'F.T. caps . 50239 Conn
a 10. 30. or 15 Wt un'l.

0: IMPROVED SCT410B
TRANSMITIER ASSY.

SCT110 VHF Xmtr/Ellclter Board
' 10 W" OUlpul 100 " , o...ly CyC le'
a lnlln,le VSWR plOOI

a True F ~ 10< e . c ' ud oo Qual 'ly
a Oe s ' <,l ne<l 'PeC,t'Cllly to< CO" " " UOU5 rp lr S...

Y,ce V"ry 10... ,,, •·...h't " no,se
a Sp uflOuS 10 dB HIl mOno, ,, -60 d B

a Wilh .0005"'" >Ia l
a 8A.30 30 WI. Amp bOlld & Hea t Si nk. 3 s ..C l.P

F,lte . & r..' p",r sensor 8 A7$ 75 WI. unit ,110
ava,lable.

• SCR2QOA 0< SCR450A rack mounled
• Ava ila ble "'th Of wlthoul mel...-. and

power supply

\
.~-"~~I

: ~.:(..: ~ ~
SCR SOO VHF/UHF
LINK/CONTROL RCVR.

FL,6 Rcvr. Front·End Preselector

a h treme l, I'lelpt u l al s ,tes ... '11'1 ma n, n" " ' by V>1F " ansm,'
... s 10 to lt... ·Out IMS.. Ou l 01band S'lln" ls

a .. Input AF Mis. & I.DcaI Mic. amp.
e PfW)M mernory-250 bit$lChan.nel .
e u p to " d ifferent 10 channels!
e Many OIher features. f ac tory programmed.

' Com ple l" sahd slale coeucr lor rptr COR. " Ha ng'"
Timer , "T,me-Ou' "' T,m... TX Shuldo"'<\IR"",,1. " Ie

a lnclucles Inputs & Oulpul" 10< p.o.""l contrOlS & la mps

CTC100 Rptr. COR Timer/Control Bd.

' 6 Hi 0 R,,,on,lo<l "" tt. LOo No,,,. Tra""'5to< Amp (2". 0'
22{1 MHzl

Repeater Tone & Control Bds.

FOf SCRl OOOl4000 'CTC100tlO25O onty

a Pro.ide. Ir• ....-. "IKhan 01··out ·ol band" ''''''' ''1
_OOUI 1M ulua l loll' C,n o ' ,.. n bt' .....-.1 'M I...." 0 ' '''' \1''
'! 'poons ,. '! C' .,I, ""~s

• nUI·l ..K..c:nun.... KIlIat'· Of ..TI.... Qui Wem lng
T_~Sd.

• fA ...·1 " Cour1..y T_ Il.-par" Iloard

• PSM·1 P_ .. Supply Mod Kit rI9'acaa Oanlngton
pan ' .....1.1Of,

• ....o ,ad! N_ Ind.... Maudio mutaMCRT cloeuil and
~ powwMI.d. opllon.

~V 1D2SOA CW 10 & Audio Mixer Board

These are professional "Commercial Grade" Units-Designed for Extreme
Environments ( - 30 to 60° C.)

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

New FL·4 UHF
Helical Resonators

Lightning Arrester For SCAP
• Gu [);5Charge Tube 5hunls phone line

5uI<,le s 10 <,l,ound

• Hand les up to 20,000 Amps'

• The fIe,,' device ;jIvail .ble to PlOletl Au
tOl);jlICh IQuip<nen1 lrom Ilghtn,n<,l dam·
__ $ l SJ)O · SM

seAP AUlop.lch Ba.rd

RPCM Board
e Used ",ISCA P llOII'd 10 pr<l'YOOe ··RPYOI'I' a<! P;jItCI'l

;jI nd L;jI nd uee Conrro' 01 R'!p<! " '!'
a Ine lud '!5 I,nd Ion'! a n5w'!" n<,l C"Cu,U,

• F'fO¥,o., ' " be.,le aulopaleh lu<W:l ,o n ,
e Steule 3 OIgll Aceen, 1 Aus On.()flluncloon ,

AudIO AGe; Built ,ln "mel" a te ~aul,lu l Aud ,o '
e C) 1 ,nh,tIIl tld . a lto aya"aOle
eW,II. ·ca Il IQl detail, a r>d a data sheet

Complete Receiver Assemblies
• Rew. 8d- mount..:lln $hlaldoMt housing.
• Com p'• •e ly n m b ld & l lSIed. "'IF T eilpl .

S023Q conn

• ,.. uud in 11M SCR1000. RtI.dy to drop into 10\1'
.yal_1

• UHF RCYI'. As'r' Now Anll.ble wlSupfll"
Sh.rp Fl-4 H. leal R••~lors. Gr.atly
reduces 1M & "out 01 w rn:l" lnterierence!

;OMPlETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A-VHF SCR450A·UHF

• TOl,lIy Ad••tlCH 0."11'"
' 8 POI. Fro nt e n d FII, .. wid e d vn .m,c

' ,ng.-reduces o....load . SP!.I"OU' Reo"" &
Intennod-

' Sens 03 uVI12d B SINAD ITP
' Sel -6I:lB@ '" 6 5 KHz · l 3OdB @ :l: 30KHl (8

Pole Crys l.1 ... Pole (:e••mit Fllr.

• 'S Meter', OIteriminator & oeM.llon lol l ' . Outpuls'

e Eoc aud.o Qualify ' FIS' squtllc h ! . IOCIOO!l 'lo
Cry•• , ' . ("Sll~' SfI.rp ··/f FIr•. "'0 •••".)

Call, or
Write for
Data SheetsCORP.COIttIttIJN'CAT'ONS

INOUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! .» 61:1

Norrrstown, PA 19403 • 12151631 ·1710
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1-800-227-1053

Send Coupon or a Photocopy to:

Digital Audio Magazine
P.O. Box 976
Farmingdale, NY 11737

or call toll free

DIGITAL AUDIO
"..

D AE

Please sign me up for
a one-year subscrip
tion [twelve issues] to
Digital Audio magazine
at $19.97, a 43% savings
over the newsstand price.

D Check enclosed
D MC DVISA
D Bill me

Card no. _
Exp. date: _
Name: _
Address' _
City, _
State: Zip, -.=,-

r------------



NEWSLEITER OF THE MONTH

CONTESTS

How do we pick a monthly winner In OUr newsletter contest? What are lhe cri teri a?
Flashy graphics? Length? A IIlpped coln? Many editors and club membefs have be&n
asiling jusl ....., muSI be done 10 get lIl&i r publlcatiQl'l ehosen out of the hundreds 01
"",,s lett•• _ review each month.

Hers's the magic formula: consisteocy. ThaI', it . Thl' month" w inner, THE GROUND
WAVE, I. e per!&<: l example. Mont h al ter month, Editor Ma'" Mahta WaMGI and the 51.
Pa.,1Radio Club, Inc.. put ou t a Quali ty publ ication. It 's IlOl lhe longest one we Sl:ltl, or the
flashiest, but it's always Interesting.. It 's l ull 01news alld .eport, about the clUb and lis
membell. compIeoIe with .eveallng pictures.

looIl at \'011' club's _lellel' , Can it . tand up ne~ 1 10 THE GROUND WAllE? 00 YOU'
membefs read it CO\'81 to CO¥8f Of consist8fltly tOllS n onto tM ruOOisll Map?

To eote, you r club's oewslette, io 73's New slett e, 01 the Mootl'! Coolest seod it to 73,
Pine Street. PelBfbOfougll NH Q3.t58, All " : Newsle1ter olille Monll'!_

SCORING '

Esell s tallon e.o be conl acted only
once. Eacll eomplBfed two.way RTTY OSO
Is wortll 1 iX)io l. Mult ipl iBfS iroclude the
WAE aod OXCC IIs1s. eacll d ist ric t io
VENa and VK, plus eacn di lf"..oot US

DARC Corona 10-.,...... RTTY ConI..l n
ARRL VHF OSC Pa",
OhIo esc Party
CAN-AM ConIMI- Phone
W..l'lIngiOfI Stata OSC Pa",
Kal\ll.. Sia ia OSO Pa" y
MaiM OSO Pa",
uta SumIMr ORP CW Acll...." W....nd
CAN-AM ConIMI-CW
ARRL OSC Party-CW
ARR Leso Part,-Phone
Rio CW OX Party
Col umbua Oa, 10Ia"",tl_ 1OX Coni..,
ar.von e sc Pa",
Rhode ....nd eso Party
Jambof.. Orr The All'
Worl<ltd All Y2 Cont..1
CLARA AclDc Coni...
OARC COI'OI\II 1(1."'.I.r RTTY Coni.., ...
ARRLS~'ak..-CW
ARRL 5 • •,.Iak..-Ptlonll
ARRL 161»1 ConI..t
ARRL 10-.,. Cont..t
CRP Wiot SPOl'tI_CW
CaNna Cont..1

CALENDAR
... '.......
SlIp 15-1'
S. 15-1'
SlIp 15-17
SlIp 15-17
Sep 21-23
SlIp 22-23
s.pn-23
ce e
00:113-U
0c113-14
Oc11S· U
Oct 13-15
Od 13-1$
00:1 20-21
00:120-21
0c120-21
'~ 3

N"" 3-4
N"" 17_11
DIoc 1_2
Dec 1_9
Dec 21-Jan 1
".,,,

EXCHANGE:

RST, 050 numbef, aod name. US sta
t1or1S also give stsle.

l ou. teste Is scored sepa,alel y. Use tile
,ecommetlded portions of t ile 1G-meter......

'_Iu: m•

DARe CORONA la-METER
RTTY CONTEST

1100 to 1700 GMT september 1
This Is tile th ird 01 lour tests during the
~ sponlIOred by DAAC 10 promole fITlY
xtMty on tile l lknetel' bal'ld. Each of lhe

. '.4'1;"'2' ill

Robert Baker WB2GFE
15 Windsor Dr,
A teo NJ 08004

Hi Pro LB·VHF·UHF Repeaters

TRANSMITTER AND RECEIVER

"""""3 7Jlhl 1M"

• .
• •

M_o... EI.cb-onJc lAb....""."
TELEX: 499-Q741-MELCO

PHONE 215-436-6051

NON USED IN All HI PRO REPEATERS

r. t i'-___41-

•

590 SNYDER AVE.
WEST CHESTER, PA. 19380

HI PAl) REClMiR
THIS RECEIVER IS TH(

_01' TH(-...TDI

-~SOle CH IlCnOfO NEEll(O
_ ,.... TVJO( 01'

Sl'1IYICE 1lCCEU£NT
S[NSITMT't, $T.o.BIUTY

~'~

--~TO raJ I'CI TM4l
noa- fSOIlOf RECElVEII
._~

~~

~
~

~

UP TO S W4ns-IlCcrrElI lIC\tdIO
COOL OPf.Fl4T1ON

Hi Pro

ASK ABOUT OUR NEW COMPUTER
CONTROL SYSTEM AND MICROCONTROL
AUTO PATCH

Flesher Corporation
P.O. BO X 976
TOP£KA, KS. 6660 1

For more information &. sa les
1-800-HAM-RTTY

SERVICE 1·913-234-0198

TR5-ao· RTTYfCW 0
• ROM·116 Inte rface for mccrerL 111,

IV (16K MIN). $275.00
• Trademark of TANDY CORP.

TU-410
• Full featured RTlY to 300 baud $499.95

plus ON terminal unit.
• 3 Shifts. active filters. remote control. xtal

AFSK,. FSK,.

lOt $'1 89.95
wired $289.95

TU·1200
• Baud ra tes to 1200 ASCII &

BAUDOT
• m & RS-232C eo
• Bell 202 compatible tones,

lOt $ 99.95
• wired $'129.95

TU-110A
• Single shift RTlY terminal unit.
• Xtal AFSK. FSK. active-filters and

more.

•- • •
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RESULTS
KE5CV. KD7PfKH2, K3TUP. AND 14KDJ:
1984 WORLD 4O-METER 5SB CHAMPS

"Big /Ilgnals from Texas," SIal" VE3NVO. "I made U3 OSOs In an tlour!"
laid WC4E, overwhelmed with all the acllylly. " An ltocellent contesl ... al 2.
hours, tile XYL can almosl stand III " comments 11.llon K3TUP.

The 19&4 .w.Met. World CIIampIonshlp _t II now hiltory. Thete were

tome QOOd IIIl'Ie$ and alotlQ with that. bad. For Ille most pari , propagat ion w.s
,polly It bltIl. From tfle oulset, howeYef. persistence paid oil lor tllo!le whO
chose 10 IIlck II oulthrough tM woo morning tlourl, TIle Iller In Ihe _ Ing and
thlt earner In the morning Ill/Ot, the bener condl tlonl became.

From the looks 01 the scores, . tations In Europeand Asil had a I leid d.aywork.
1"liI Nctl other and had _ grHterI~S Increasl"lilthel' OX tolall world"lil

within IheI' own conllnentl. St.tlons In Asill I ,"'" to "..... had better luck
worki"lil the USA lhan their counterpart, in Europe. Sllunide. lhe same held
lrue. While lhe OX countries worked w"'. ,_ Ihan in ~r, preYious, the 0$0
counts Within l he SIal"" broughl new ,eco.-ds 10.- 1lOmf!.

Anal)'llng the entries, over 65 lndlyldual OX countr ies were logged by those
Pillrtlclpating In the contest. With that kind 01 supparl , II i. un lortunate that more
OX slllllons don'l send In their eont""tlogs-motl WOUld be .ward winners!

In lhe 11"liIle-<lperator category. on ty 5210 points separated the lirst.nd sec
ond p1_ WIVE stations. Aft ... all the smoke1'liid settled. KE5CV had risen to be
come the 19&4 Wo.-td 4Q.Met", SSB Champion. Willi 1020 0$0$, 56 ststes and
p'cMfICeI, and 33 OX countries, a total ot .73,000 cceteet paints weee accumu·
lated. A fantasllc job for such lugged conditions-truly a championsh ip class or
operation.

The tQ9tl'l,ee statione. KE5CV, KE!)IV, and W1WEF, all surpassed Ille 'est 01
the tleld by nearly l\lIll .gain .. many 0$0$. KE5CV and W1WEF ucfI 'ecorded
.- WortO-CIlampiOnSlIip aso records. WIWEF had more asos In his oper.
• tl"lil cl." than anybody. StationS wltll 500 or more asos Included: W1WEF
(t042). KE!)CV (102Oj. KE5rV~ , KAIGG (6761. KQ1F (6451. KI2G 1&431. KB5FU
(613), NC2Y (613), K1KJT {594!, WD81VL (593), KIn.! (585). KD.TQ {5621. and
K9MWM/9 (539).

For OX .tllllons. KD7PIKH2 In Guam captu'ed tile World ClIampionship In 1111
,lngtOHlPllfato.- cia... Propiigatlon stateside wasn1 the bltIt , as only 20 states
and provinces _e accumul.ted. A lolal 014700$0$ were conducted, ho.e••,
Ind J6 OX count,les were worked lor. lotlll 01228.200 contnl points.

How do Ille record performances of thil y$ilr"s single operators compare willi

records of prior )'flara? Let 's tooll at con test OSO record tOlals and see how
some fared:

W1WEF
KE5CV
VE5DX

KE51V
KK9A

,...,...
"""..
""

H'"H'>o
on
sea
ese

WO",
NJAMK
KA 1XN
WB8JBM
KC5NQ

".,
""""""""

."
Tn

'"'"".

CIIlllldil n prov inces /lga ln being llle s horll/lll, Sta t ions wit h 50 01 mo,e WN E
muillplle.s Included: NW4B (Sn, K3TUP (55), K9 EC (55~ WA3SPJ (551, KYIIS (5<11,
N..... l (~), W2ZQ ~). KS90 (504), W/II,6PVA (504). KMROG (53), KMSU (S3). KeeOA

I53l. KE6WA (5.2'l, and W9ZX l!>2I.
51.100ns in EUf0p8jU can be expected) managed to work predominately ..UI>

in their own oonllnenl to build their eontest SCOfes. I4KDJ was the WOfld lop Inul·
li-operalO< OX Itllllon with 638 050$, 2ti states aod provlnces, 66 OX countries,
and 545,090 pomte. Unfortun atel y, this yea, propagation to the Slates was /II·
n1O$! nonexistent. Following t4KOJ, with 66 countries wOIked. were OK1K50
eM), DL.8NBE (.e). NW48 (32l, IOTUP (311. and KY'S (30).

ANllyzil'lll the COlllesllogslor Inl. year's --.1 and comparinoglhem 10 those
pre'riOut, _lind llOITllIlnteresling ,"billies on antennas wtlich . itl gi¥!! you an
idN "'Ow amateur. are equipping ,.....t stations.

ANTENNAS USED (% I IN THE 4O-METER CONTEST

1982 1983 1984------
Dipole/ln.....,ed _ ,,. ~, ."

11...."" ""rllcal 13,9 •., "Tr~ p yerllc~1 9.' 11.5 ••
2-(llemenl yagl '.0 9.9 '.0
11. ·wa"" .10(>ftI' •., .9 10.6
l/2·w• ..., slO(lef ,., ,] ..
Della IODP s.a aa i.e
2-91. wi.. Del.., za 0 "J. or 4-e1. yagl ,., 9.' 15,7

Longwlre 0 •., •
1· or 2-(l1.

quad loop " 0 .9
Bobtail curtain aa 0 "0".. .. ar ae

Reylew; ng the Intenna SUrYtly, one can quick ly rea lize t ile In fluence of an ten·
na ~rtlc les which appeared during tile p~st coople of years In maJo.- amateur·
r"dlo punllcatlonl. We see a trend rno.-Ing Irom the I r. p W!rIie.1 tO.ll 114-w• ...,

type; J. and ""_, beams are now more dcmlnant than.,.....,. belore, and
t>ecau.. 01 recent lIrtieles on sloper systems. we see more amaleurs hofne.
br_I"liI thei' own. lor contestl"lil purposes especially.

As l t.l ked with many 01 you on tile III, It seemed thaI many plans we.-e made
during the summer to erect th" t new a"sy. I hope you didn't procrastinate u I
di d. TIle 2-(llernent y~gl nlJller g rew that 3m element nor the additional boom
length. Willi only montlls to go belo.-e I lle 4tl'l annualll\'llflt , we alilla...e t ime to
get ou, systems ready lor great", ace(ltr'!J.lil/lments. Then agaIn, maybe Il'I.It

4Q-met. diPQ!.t will do me anot"'" Y'N-r? Meet me on tllt' twInd In JaAUillry.nd
we'lIlind out how well eiioCIl other's anleona projects panned out. ThaI's January
14, 19M, for the 4th annual 4O-Melef 558 World Ctlamplonsllip Contest.

In tile meanllme, you might send for tile 1985 ru les and con lest summlry
sheets. Forward an SASE 10 the 4O-meter contest chairman, Dennl. Younker

NE61. 43261 SI.th St,eet Easl, Lancast ... CA 93535. See yll on tile biOnd'-Bill

GOllM'Y KE7C.
Many Slltlorla In the l i"lille-opefator clns managed 10 worI< all Sllles. As be

fore In prrrious contests, canadian prowinces _e at a premium. That aPPilr·
enlly hOktl true In all eonl""t.. hOw1!'ter.

Stalions with 50 ormore slates and pn:wInces to tllelr creon Included: KE5IV (51),

NC2Y (56), KE5CV (55). W1WEF (55), KB5FU (55), KQ1F (5.), K. JPO (53), KAlGG

(53), K04TQ i52l, VE3MFA (52), KA7DLV eu KI2G (50). W.TMA (50), WDlIIVL (50),

KTlJ (5Ol, KYlI (50), and N8Cxx (50\.
For WIVE contestanll. KE5IV, KE5CV, VE3MFP, VUMFA, and KllMWIoW were

the only It''lons wil h 30 or more Ox counl'ies worI<ed. They tallied 36. 33, 32, 31.
.nd 31 countries respecliYel~. For OX at.tions in lhe same category, WllTU

worked " countries,loIlowed by OKlTN (421, EA3CCN (42), PY5EG (41), ZLl BOD
140), K07PIKH2 (36), LX1JX (32), and JH3TKM (JO).

In tile muUI-<lperato.- class 01 operation, t ile new World Champion tor WIVE
"atl(ln$ i, the cr_ from l'ennsylY;lnla IIalion K3TUP. Not only did they l ally
538,095 conlest point.. the ne.t to lhe la'gest score In tile entire contest Q.KDJ
lIad 54S,080 pointl tot.1), but .Iao lhey came """y close to settl"lila,.. Wo.-td
Cl'llmpionahlp aso record. I.lllng short 01 thei r last yea.r"s world record by only
18 0S0a. K3TUP wort<ed t 196 I ialions. 56 $lates.nd proylnces. and 31 OX coon
tries-then l olk. were del ln ll ely burning the midnight oil, rotat ing up to 7 cper
ators at t ile station. A superb jot:>, to SllY the le",,'-

ComPillred to p"lJIIloul eontes". K3TUP now hold., In Ill. clan, bo tll the world
record and the !letOl1d-highe$t aso count in tile World Cfl.&me>ionship contest.
TIle top ten are:

K3TUP "" 121. KD4TQ "" on
K3TUP ".. "" W>ZO t ... ...
"',"0 '''' "'9 NW4B ,... """''' "" H'" "'OS t ... '"«sec ,... ,.. " Ml ,... '"

Nnrly all I lle North American mUlli-operator en tries wort<ed III 50 slatel, wllh
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OE1 WWL
N2EEC

WWJ
VE3OW'
VE3MFP

VE3NVO

WA3$ PJ

",ruP
WCO,

WHMA
KB5FU

WA6PVA

'SOW.
KE7C

WD8N HN

KM8U

JH9EPA

...."0
" GOO

~METER CONTEST SOAP80X

No propagation to the stetee tll;s lime!
A newly-dlscO'fflred, l un contestl One I'll support f,om now on.
Thla multklp IIlIllon had 27 operator.'
M~ "rst contest attempt .
OiSl(lpoinled in II'Ifl seltvit}' al tlrSI but it ....,e picked UP lat",. with-
out doubt! Must Ila been propagation.
Big signal. I,om Te duri"lliate night and early morning, Wish I
h. d a beam???

PrOlllQatlon not as good as I t>oped. TIle Eu,opean opening neYer
came. Still tile beat 01 the """'" contes" I enter eacI'I yea.r'
Th. is an excetlerlt contest. At 2. hours. the XYL can almost stand n.
Made 143 0S0a In an hour! Wil/l Ihis contesl didn1 contli<::t with
the ARRL aso Pillrt}'.
An ,,"cellent contest-had a great lime.

S new countrlas and 2 new zones Including zone 18. Not bad for a
lew hours' work.
Very disappointed I couldn·t lind a Maine station tor WAS. The .....
amenl beam came down 5 d.ays before the contest.
ThunderSlorms-.nd ORN Ie¥et 0120 dB _ S9 from 1400-1700z.
Heard nearly 50 count,ies con_Sing witll one anot"", bul lew

were IIstenl"lil c'O$sband In I lle US segment.
Hard to work a contest and run a business. Would like 10 Il• •e
spenl more l ime on the air.

flrsl time lor UI to wor1< 48 states, KL7. and KH6 ali inone nlgllt on
this band.
Good contesl .
Poor condition, 10 the USA.
Only worked 4 hours, H.d a grHt time fI4Mlrtheless, Ne. t year I
Ilope to spend the enllre time contesting,



1884 RESULTS
4O-METER WORLD SSB CHAM PtClNSHIP

Indica ted a re carralgn, OTH, OSOs, alatesiprOYillCea worked , OX wo rlc.ed, and
total tcore. • 'WOf ld champion; ' eert lflca la wlnnera .

WIVE Mulll-Operetot

" ' K3TUP _PA -1 196-56-31-538,095
'K9EC - WI -1006-55-21-" 9,360
· NW. B - NC - 930-57-32-433,875
' KY' S -CO - 92Il-5olI-3O-412,020
' NM L -VA 911-54-19-342.135
' WUO -NJ - 9«-54-15-330,655

VE3NVO -ONT 18-28-1- 10,920
W9LY N -" 63_24_ 5- 9."
K1NCD - C"< 65_27_ 2- 9,115

· Kess -W' 1:>8-23-1- ,.reo
SMtoR0rW6 -Co< 58-25- a- um
KA7A KO -WK 45_23_ 2- 6.000
KY9F -" 53_22_ 0- 5.830
WA:J,JXW - eA 45_ 24_ 0- 5.<00
W6Y MH -CK 38-22- 0- ' .<00
WA8MJY -"' 40--21- a- '.305
VE3FEA _ONT 36-19- a- 3,420
NM6L _CK 25-12- 0- '.500
""'''W -N' 15- 9_ 1_ 500N', - Co< 11_ 4_ a- 22'

ox Mulli-Opere ror

"· I. KOJ -Itely - 636- 25- 00-545,090
' OK1KSO -Czecn. _431_20_64_301.020
·NP. CC -Puerto Rico -599_51_18_217.005
'OUlNBE -W. Ger·

"WA3SPJ -PA 802-55-22-319.550
KA.ROG -VA 636-53-19-3Oll,2.a

' KS90 -IL 790-54- 19-296,380
"KM8U - MI 763-53-11-275,100
' KE&WA -CA 552-52-1.-168.~

W9ZX -IL 618-52- 3-187,275
'KBtQA -SO 531-53-10-173,565
'WA6PVA -OR 424_54_1._151,&40
· N. EJW -FL 465-.9- 12-1.1.925
' N4J1l -TN 360-.9- 3- aJ.600
· N. FKF -IN 295_46-- a- 67.850
'N2E1K - NY 309_.'_ 2- 68,865
'KE7C _ WA _ 1.3-45-15- 48,900
'KB7M _WY _ 108-34- 1- 19.015

- 378 - 6-48-1lM,220
-105- 3-17- 20.200

53- 3-13- 6,160
18- 6- 1- 1.625

meny
-Korea
-Japan
-Japen

"HL9FY
'JA3Y KC
' JA2Y KA

Mu/rloOpllralor Plrtleipan"

N2EIK -N2EtK, WA2KHP, N2DRR
WUQ -(27 operalOfS)
WA3SPJ - WA3SPJ . K3WGR, W3UM, WB3CAC
K3TUP -(1operatOfsl
KM ROG -KA4ROG, WK4Y
N4EJW _ N.EJW, N4EJV
N4FKF _ N. FKF, KA90RW
N4J 1I -N...,lI, NY.N. wces
NA4L - (1 0 pela lOfs)
NW. B -(1opelltOfsl
WA6f'VA - WA6f'VA, WA10XH
KE6WA - KE6WA, W6SKO, KF8VK, KF68C
K81M - KB7M, KS7WN
KE7C - KE1C, WB10JV
KM6U - N8AKY, KABLOO
K9EC -K9EC, AC9C
KS90 -KS90, KC9XM
WiZX - W9ZX, N9ECF
KBl QA _KBlOA, WDGCXU
KYIIS -KYIIS, ,lOGO, KIU KO
OUiNBE -DUINBE, OJ9MH
HL9N - HL9AC, HL9FG, HL9WS
14KOJ -I.KOJ, I.Y NO, I.tJMY. I.YSS, uorr. 14U5C
J A2Y KA -JI2NPL.JR2GMC
JA3YKC -JH5EML.JR6NWN
NP4CC -NP.cc. KP4BZ, NP.Z
OK1KSO -OK1JCW,OK1AEZ

-.10-20-36_228.200
-365- 2-"_161,440
-239-2.-.2_137,610
-232_13_40_ 90.630
_157_ 6-.2- 16,250
-159-.'-15- 49..280
_1.1_ 1-32- 48,345
-126- 3-30- .1 ,065
-1'.-16-25- 39,565
-1'.-14-23- 31,555
-175-21- 9- 34,125

92- 0-24- 22,080
86-20-13- 19.140
82- 0-21- 17,220
54- 0-27_ 14,560
62- 0-23- 14.260
59- a-17_ 10,030
48- 0-16- 7,680
38- 3-16- 6,935
.3- 0-13- 5.590
16- 1_ 9- 1.550
13- a-l0- 1.300
u_ 3- 5- 960
11- 0- 7- 170

9- 2- 6- 640
10- 0- 6- 600
6- 1_ 5 _ 330

OXSingle Op<!l'alor

'" KD1PIKH2 -Guam
"4lJlITU -~a
"OKlTN -Czech.
'lL1S00 -N_Zealend
' EA3CCN _5peln
' PY5EG -BrUil
- LX1J X -l.lIx8fT\bOurg
"J H3TKM -Jepen
"EA9KO -CuelaiMeOrra
'Z$6WS -South Africa
"AL70 X -Alash
"YIDA -E. Getmany
EA1ABW -Speln

"OF6ER - W. Germeny
"OE1WWL -Auatrla
'G4IVJ -Englend
•4X60K - larael
OK1 KZ - Cl e<:h.
EA3ALV - Spain
Y22WF -E. Genna.ny
CTlTM -Port~r

r-tCSP -Ilely
J H9EPA -Japen
EA3BWX -Spein
JA6YBR (JF60EA operetOfl

-Jepen
E.A30NC -Speln
J HGONT -Jepen

- 1020-55-33- 413,000
- 953-57-36-467.790
-1042-55-23-424.320

613-55-28-270,995
676-53-11-245,000
539-49-31-239,600
643-50-20_236.250

_ 645_54_14_227.800
613_56_12_214.860
562_52_21_214.620
565_48_17_207,025
430_53_29_197,210
593-50-12-167,860
594-50- 9-176,no
390-50-16-140,080
406-46- 15- 132,615
222-52-31-112,050
416-50- 1-106,335
236-38-32-102,900
326-51- 5- 93,520
336-50- 4_ 92,010
311-40-13- 66,920
341-50- 0- 66.750
314-35- 4_ 62,405
247-44- 3- 58,750
241-46- 1- 58,515
207-48- 4_ 55,120
115-42-11- 49,620
216-38- 2- 43,600
198-39- 4- 43,430
190_39_ 5- 43,120
148_43--10_ 42.665
222-35- 1_ 39.025
192-38- 2- 38.600
149_41_ 5- 35,420
166-35- 5- 34.600
176-35- 1_ 31.680
132-39- 4_ 29..240
113-37- 9- 26,520
126-42- 5- 26.435
161-32- 1- 26,130
132_38_ 1- 25,140
132-36- 2- 25,650
169-29- 1_ 25,500
114_35_ 4_ 21,450
99-36- 4_ 20,600
76_38_ 3- 17.630
80-29- 7_ 15,660
61-22- 0- 13,420
14_29_ 3- 12.600
16-32- a- 12.640
69-35- 0- 12.250
69_32_ 0- 11,040

WIVE S;II9/e Op«alor

" KE5CV -TX
KESIV -TX

'W1WEF - CT
KIl5FU _ TX

' KA1GG _lolA
' K9MWM /9 -CO
' KI2G -PA
KOIF -lolA

"NC2Y -NJ
"K04TO -KY
' Klm -OR
"K4,JPO -GA
"W08IVL -OM
K1KJT -lolA

' W4TMR - NC
NN4K - GA

"VE3MFA -ONT
"KT1J -VT
VE3MFP _ ONT

'KA7DLV _M N
"KV' I -NB
K3QX _PA

" N8CXX -loll
"KS IG -ME
'WC4E -FL
'WA6FGV -CA
'KG90 -It
K6EID - CA
W3ARK -PA
W8FGA - loll
KN1M - ME

"N7BOP -AX
"WQ8 NHN - wv
"KA4M TK -VA
' KC1PA -UT
' KY2L _NY
WSUPH -OM
KV9S -IL
W4WIJ -FL

' KA1BRE _NV
N2EEC -N..l

"WBlBHF _ IA
W8VEN _'NY
VE30 WE -ONT

"K3IXD - MO
"N7EMX _WA
"N5AFV - OK
W60UL - CA
KA3F KL _PA
KE6PQ -CA
...... rzv -CO

' W5EIJ _AR
"N4,J IO - AL

alala. The final ecc-e la the 101al number
01 0S0a limellllle totel mullipll....

AWARDS:

Awercts to IIIe leading a tallons In tNIch
clen wilh a reasoneble score ~t.

Operltlng cra_ include: Clen A fOt
alngle or mum-cp and Class B lor SWls.

EH rRIES:

Dfftcill logs are recommended ar'l(l are
enUeble from lhe coeteet manlgel
(SASE Ot IRCa are apprecllted\. Logs
IIlUllt conlein ""me, cell, end full eddress
01 pertlclpenl. Alao show cress, timell in
GMT, e.Che nge, and final score. SWLa I P
ply 10 tile rules eccordlngty. Loga must be
..,.;...:1 .llnin 30 days afllM' Men lest.
5end IU ...,trles to: Kl aua K. Z1e1skl
DF7FB, PO Bo. 1147, ~55 Ert...,see,
Weat Germany.

The remaining conlesl perIod is on No
vember 3<d.

WASHINGTON STATE
OSO PARTY

0100 to 0700 GMT September 15
1300 GMT september 15 to

0700 GMT september 16
1300 GMT September 16 to

0100 GMT 5eptember 17
The nlneleenth annue l ccnteet apon·

aored b)r tile Boeing Employen' Amateur
Redio Society (BEARS) ia dl¥lded Inlo 3
opereting perIodl as lIhown. Arr lmateurs
ere Invlted 10 perticlpele. Arr benda (ex·
c~t 10.10 to 10.15 MH1) e nd modea mey
be uMd, bul 1'10 CW 0S0s are a rrowed In
thot ph(:ItW blncla. 5lellons may be worked
once on ..ch tlaInd Ind mode for conteel
po4nls end more than onee eacn Da ndo'

mode if they I ' e addltionll mU lllpllera.

EXCHANGE:

aso nllmber, RS(l). and a tl le, praY
ItIQt, (:OIM11ry, or Washington county_

FREOUENCIES..

Phooe-1615. 3925. 7260. "280.21380,
end 28580: CW-ll105. 3560. 7060. 1~,

21(l60. end 28160; NovIce-3125, 1125,
21 150, and 28160.

SCORING:

Washing ton alationa score 2 points lor
eeCh phone contect and 3 po4 nl s for eecn
CW c:ontact. Inc lud ing conlecll wil h
OIlier Wethington Slallons. MlIllipry OSO
po4nls b)r tile tot ll number 0/ dl ll......,t
' lates, Cenedlan prcvmces, e nd o ther for·
eilln countries~ed.

All OIhera score 2 po4nll lot eacn ph(:ItW

conteet.nd 3 po4nta lot eech CW contect
wlln a Washington stallon. Multiply aso
POlnlS b)r tne toter number of different

Washington coonllea w~ed (39 me"· ..
mum). Th...e wlrr be en ex"e multiplier o r
one fOt..ch group 0/ 8 contecta with llle
same Wa8llington county 'Ot ell non
Washington atetiona.

AWA RDS:

Certiflcales will be I werded 10 tile high
..t-acorlng Sl.lIon (both alngle end muUl·
operalOfl In each slele, Cenedlen pro.-·
Ince, fore illn coonlry, and Weshlnglon
counly. Addltionl' certific.les mey be
Ii sued el tile dl&Cr~ion of the Conlesl
CommlllM. Worked FMI BEA RS A.erda
ara alao eVilla.ble 10 anl'Ofl8 wOfking 5
club f'I'I$mberS be'Ofe, during, Of eft... llle
OSO Perty (unless prevlou,'y Issll8d}. ~n
OSO Party 11I11,," will be IoClMAed b)r llle
COntesl Commlllee lOt polIaibie W~ed

Five BEARS AWlrds. W~ed Three BEAR
Cuba Awards a'e a lso available fOf WOI1<.
Ing 3 Novice memberlI. Arr BEARS Awarda
bnldes aso Pl rty certificates .re hell
dIed by Roy 81eshe'lI W7RJW, 571 1 Soulh
1291h Sl r"t, Seattle WA 98 178. (See Jl8g1!1
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N4BAA. K1WW, AND ZllSQO:
1984 WORLD 75-METER sse CHAMPS

RESULTS

'"""U.,
"""s.a

"36,,,,
33

"r
""'0

". '"' 3 11 .1,.,
11.1 '3

" t.t

"
,,,., "11 ,1 ,.,

Irwerled 'IfeeId,poIe

114·waVtl venical
112·"'aVtl sloper
112·"'aVtl mu ll...k>per
l U-waVtl ak>per
Phased 'teflical
2-element wire ;offay
In_ledoL
Full-ovaVtlIooP

'"'"Dlacage a rray
Long",I,e......
Bobtail
&-element'tefllcal

7$--METE R CO NTEST SOAP60X

Rea l good con test-keep It up!
My beat yea' ever' Hope to gel a belle< anleona up for ",,_t year"
conlest. 68 osoa tIM fifst hour, WOUld like to""" club scores, erse.
looks like tile lest Is ca tching on. Lot 01 ac tivity all nig hl
Ext'emely good conle5t!
The OX "'as great .
Excel ....1 contest. Lool<IrIg lorw"rd 10 ned yea.. HlId • g'Oilt lime
WOIk ing . 1I 50 st;olea in one nlgllt'
NOlhing like ge lli ng Ihe 75-meter s tee, a ble a rray up ;o week atter tne
conlest-my norm.1 good pl;onrling!
eeller activity this yea•.
TlIere "';os no inlonnallon about the conlest In OUr Spanish maga
zine. (Ed. nol,: We "~r1I'ed rile "...." r in ,,",Iy 60 dirre,enr inte,·
n"lion,1publica lion' .)
lots of ;oct lvlly. Prop;og;ollon g....t .11 night can't "'a it unt il ne,t,..,.
Hope 10 do betle< rHld year!
61~est Ih.1I1 "'as work ing Ol4TL al 10552. Tha t" 1t:55 a m loca l
lime in Wes t Garmany. There ",as plenty 01 Ox, especially in Ille
South Pacific "nd J"".
A ow,. line contest .gain this yellr. Seems tile quality 01opera tors is
9fltling bellet each year 01this event. Stili one o f tne beller contests
IilOlng!
Great contest. Sounded like a ~se over here wilh "II lhe st;o
tions callirlg. Keep it up 13, you hiI..... winner!

KC7PA

KE51V

ZllBQO
WA3SPJ

N.....
KCUI C
NA4 L
W4TMR

ANTENNAS USED l%I IN THE 7$--M ETEA CONTEST

1962 I963 1984

ceotest certueetes h...... befln proce5sed arid mailed, Should you ha.e a
Question regarding Ille 1984 contest 0.- lhe Issual'lC8 0'. conlHt a",;o.d , cont"C!
tile T!HneI.. contest ch;oirm;on d irect ly. Wnte Jose castillO, 1832 Highl;ond
Dri... Amel l. Is la nd FL 32034.

So It'a the and of another WOIld Cha mpio nship, The 1985 7!j.Male, sse con
lest ia onty months a",a y. Ma rk Janu. ry 13, 1965, on your C41iendar. We hope you
plan to participale, And please, tum in your contest logs to llIe conlHI chairm;on
""" If you WOIked only • I.... conl.cta. As you can see I,om lhe ,esultS, you
COUld be a ", Inne r even ",ilh a 10000ef·t ha~a....,.age ecore! Sta rt pruning that
s loper; ",e 'll see you In lhe le51!-BIII GO$ney KE7C.

...."
EA7ASW

PrODably one ol the g.eatest challenQes fllCirlg .11 of ua eactI yea' la our insi.
tenQI during lhe a ummer (~of ... ",. it unlil " SllOW's) to~_ alill •
beller antenna than we al,eady h;oVtl, lor ne_1 yea.'sevenl . fm SUfe a ll of us hava
said It al Ofle time or al"lOther. (I g ue.. th.r. my <wrrn gulll comi"ll lhrough slnctl
I've been consulli"'ll Rush W7RM . bout a respec;:l. b1e bObtail 'or 75.1

It seems 'orth ia band , 110 . e ••r, ttlllt t ilt e .perlmenl..'s instincl h.as not Ioat
lIa grasp. From lhe comparison chart you can stl\Ilh.1 yea••tter yea, OU' con·
lestants ' avor Ille Inve<ted vee or dipo le, bUI mo ra;ond mOle .,e pUll ing up . a ,l·
oua kinds of second 7~ter .nt""rIlIS and givirlg them. Iry

1076...
rn

""'"'"'"
'"""'"

''''''''"'3rsea

''''"'3
''''''''""''''

" " rsa1964 ru
1964 875
rsea ess
1964 841

'''' '"'''' '"'''' '"1983 571
1982 567

N70F

" ....
N5AU lK5Z0 OPI
N811
KIHA
KG1E
N2NU
AOOO
N70F
K.A1XN

"Grea, conlHl:' .,.,es aUliTU. " Sounded Itlle a madllOlJae OVllr her. In GeIl8
Ya.R1he ox wlIS gfHl ,RHys NML. wl'IO wQfl<ed some new ooes. 'W orked all
50 lIa ' es In ooe nlghl,Rc.owed W4TMFl

For I'NIny, tile con' es' meant gettlng on lor . new slate Of JUIt adding 'o DXec
totala. FOI others, ttlis yea,'s _nl wn nothing short of pu re te xcuSll lhll llXp' '''"
l ion) bIOQd and guts!

As we COl'I'If)af. the IlCO<H to t tloM of p< ior ,...•• . }'OOJ CIIn ....., u KIIF It.'ed,
tile QualITy 01 opera tors-not to mention tile quantity of IU,tioos hea rd on the
air-i. gelt ing better with lIKh and every event. I wondel how many sti ll had the
,netllY to a la y up a nd walch ' footba ll game Sunday aUeffloon? From the lool< a
01tht' OSO count, itlQoks Io ke some operators _ ...., to bed ., alt !

eong"lulatiOna to Na8AA, the 1~ World Champiorllor the . ingle-ope<ator
CII' IlllO'Y. I li . tOl>lld to Jose fr om time to lime. and boy, "'lIS he ever going to
lown! YOU 'l l nole he outperlonned Larry NIDF In mUll ipl i" " , wh ich says he had
• delini.e ""lInt 'O'l ln worI<lflQ OX cou<Itries. Nonetheless. it "'lIS a very close
r_ con$lderlng If\lIt N70F tlilhed 1078 0S0s for a MW '/WOfkl record lor
75-me1er OSOs, outdoing N46M by 182 Os! See lhe stats below. Whew , tnat'e a
lot of contacts lor 75 mele<s. , .g.ea t job, larry!

"'NC
'9£C
"WW
NHY
NA4L
••OC
«sse
KM8U
KA4JNC

"'ZP

WNE s tations this year In the single-opera tor clan ", ilh 500 or more 0S0a In
cl uded N70F (1076), N4BA.A (894), KIHA (125). N2NU (722), ADtO (721), KA1XN
(662), KI CS (608), KB3A \6081. KC8JH (600), KVII (574), WA1UJU (533), W4TMR
l517), a nd ~VUX (5151. The lis t sl ead ily g.<wrra each yeal .s SUlUpot actlvity
la -.ora 75-me1er operahon.

In lhe OX world, h.1I ott tc ZllBOD of NeW' Z"., I. nd . ",ho bec.me tile 1964
7~ler ch.mpion lor aln.gle--opera lor OX a tatlons. Wilh rHl.,ly 75 mult iplie . s 10
hiS Credi t Mr. Runcimlln la illed 137 ,625 ContH I poinll. His SCOIe nea.ly doubled
Ihllt 01 SClCOfId..pIace IIniSher EA3CCN 01 Spain. Uke these t*O Iel las. _ hope
our .mateu. lriends VfOIIdwide ",ill continue to support Ihis annual event We . 1l
1oסi< lorwa rd to meet in.g you on 75_a lot 01 uS for thallits t·l ime contact.

In lhe mulli-oper;olor ca legoty. th is year's World Chmp for 75 me ters Is R.y
K1WoN' (",Ith KR1 \1 sf\llring llle mikel. This New Hampshire Sl.lion accumula led
875 aso..nd 98 rnufllpllera lor . ",iMi flQ contest score 01 380,730 poinll. Only
J.( 0S0s . nd 1 mUllipllef separated Ray . nd second-place l inis her s (NA4L a nd
company). While lhe st.ts appea, close, Ray d id ma nage to "'OIk mOle OX ata·
tions. giving him tile poinl .dvantage lie needed to ",in. 60th c rews are 10 be,......._"

Not 10 be lorOOIl"" are th la year's accornptiallmef'lta 01 a talion K9EC, wllO

linished 3.d pl;octl ewerall. K9EC came ", ith ln 19 osOa o r selli"ll a new "'OIld rec
ord for 7!>-meter multl-oper;olor Slllliona. ReIer 10 llle s latlstlcs bel<wrr:

28 of the August, 1979, Issue of 73 lor
more del a ils .)

ENTRIES:

Logs must ahow dloleatt imea in GMT,
at.li""" "'ort<ed, e _cl\a"Ol't sent arid ••
ceived, band s arid modes used•• rId
lICOt8S c t. imed. Inchlde • dupe ar-t lor
lNltrlH ",il h more thn 200 0S0s. ElICIl
entry must Include. signed sta tement
tf\llt the decis ion of the COntest Commit·
I.. ",ill tie~te:l IS llnal. No logs can
be returned. Rea ullt of tilt QSO P.rty ",ill
be ma illd to.ll entr.nlS a rid an SAS E is
nol requ ired. Log aheets arid aummary
aMets must be postmarked no I. ter tllall
OClober 17th .nd senl to: eoe; rIg Employ-

en' Amaleur RlIdIo Socie ty, cJo Willis O.
Pr~l K7RS, 18415 36th AVtlnue Soulh ,
seeue WA 98t88.

KANSAS STATE
OSO PARTY

0100 to 0700 GMT September 15
1300 GMT September 15 to

0700 GMT September 16
1300 GMT September 16 to

0100 GMT September 17
This is the th ird annu~ contest s pon

sored by the eoe;rIg EmpIollu ' Amat_

Radio Societyof' Wich ila (BEARSt) a nd all
.maleufs a ,e Invited to part icipate, Use

" " barlds arid modes , Sta tions may be
WOIked once on eactI band and Nch
mode lor contilCt points, more th lln once
each bandlmode II they are edd it lona l
multlpllefs.

EXCHANGE:

eso number; RS(T); arid state, ceoe
d l.n provll>ctl, lorelgn COUf\try. or KlI naas

"""'"
FREQUENCIES:

~-181~3925. 7260, 14280,21360,
ano:l 285tlO; ON-1805-, 3SlIO, 7060, 14OtlO,

21060, .nd 28160; Novl.,.- 3725, 7125,
21150, and 28180.

SCORING:

Ka naas stal ions score 1"'0 po inlS lor
e;och phone contaci " nd th," pojnlS lor
each ON conClICt. including contacts ",ith
oIhoer KlInN-s at.tlona, Mult iply conlacl
pojnts by tile total nu mber 01 di lle re<1t
s la tH. Canadian provinces, a rid o the r ror·
eign countries WOIked. All others SCOIe
1*0 points 10.- Nch pflOne contacl a nd
thr.. pointa 101 each ON contacl ",Uh •
Kan. as a ta tioo. Multiply contac t points
by lhe 101. 1 nu mber 01 diller",,1 Kansaa
counties 'MOrked (105 mui~ For .11
a lations mulllpl~ ;0'. cou<Ited onty_
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1l1U RES ULTS
15-METER WORLD SSB CHAMPIONSHIP

Indie.led ,'e e.lIl1ign. CTH. asos. poinll. mulllpl llll's• • nd lol.l score.
"WOfld chsmplon; · Cer! ll lcilll. ....in..... .

- 60- 600-25- 15,000
- 58- 5-«1-58- 11 ,3"'0

66_ 380-22- 8.360
- 18- 100_18_ 1,600

eaTegoriea 01 compel lUon Incl ude (1)
s l"'lli. opefllOl, lliband. Si"'lli. bend. ilInd
CRP, bu llTl<lSI tie Slsllons ope<.led by lhe
IlIIIon Hcena.ee; l2'llTl<l lli-operaI Ol'. a i"'llle
I..nsmilllll' SI.lIonl ope<lIed by more
IlIan one opefllOl', or • alngle opef.'or
OIher Ih. n Itle licensee.

EXCHA NGE:

RS(T) I lgnal report, sequenll. 1 aso
number 11.r1 lng ....Ilh 001, piuS mUll ipll1lf
, rea abbrlWl.Uon_ln IMI order. The mul
Ilplief .bbfevl.l lon II Itle ulu. llwo-lelllll'
posll l . bbrll¥fll ion lor lhe 50 US slillle s .
e N for C.rlbbNn (KCf,. Ka.. . KP1, KP2,
KS06 , KV"' . • ncllhelr ,1,_ . N- . • net W· prelix
equl¥8lenls), PC lor Pacilic (relfl 01 US
poss..slons Ind AntillrcllU.~ C.nadl.ns
....111 use NL-V01 .nd V02. NB-N_
8fU,.......iek. NS-NCNilI SCOtI., PE_ Prlnce

Use.ll bands: 1.8. 3.5, 7, 14. 21 , and 28
MHz ....lln Itle US Gener., portion 01 lhe
bendl lecommendell. FOI s lngle-bend en
Iries, . ny band can be ......Ied. All single
w.nd en"l.. ....U1 tie judged In one e.lago.
ry. II I' UP 10 Itle conllSllnl 10 select Ihll
banetln.1 e.n bfing him Ille nlghesl SCOfIII.

For CRP enlries. ill m.ximum 01 10W.II'
Input la .1lowell10l use dUrlng II'Ie enllrll
dur.11on ol lhe cont..t.

Mulll..gpe<.IOI s l. lIonl ean oper. le Ille
lull 2o«lour period. S ingl&i>pef.IOI $I.

IJon' e.n opefate only . m.u lmum of 20
FlOurs with one or lIN() rest perIod' 101l1lng
a minimum o f lou. hours. nlch must ce
clearly merked In ttle log ny further real
perlodl do nol need 10 tie loooed.

- Spai n
- Czech.
-~ech.

_ 1I.ly

_ Kl 'hW, KRIV
_KK1B, W""ZEB
- WA3SPJ + XYl
- KI"'DC, K"'IRX, NOtR
- N"'FKF, KA90RN
_ N..., II, NV"'N
-N"''''L N"'VL WV"'N. NX"'B, WO"'BTF, WO"'BTG.

N"' AKl
- NW"'B. w...nOM, K"'NYV, ........VK, WrwOIl. N"'SF,

W"'VZC
- WM PV'" and ?71
- W86RMN . nd ?71
- KM8U. N8AKV, KABLOO
-K9EC, "'C9C, WSWI
-KS9O. KC9XM

EA7ABW
OK1KZ
OKHN
«cse

WA6PVA
WB6RMN
KM8U
K9EC
«sse

"WW
KK1B
WA3SPJ

'"DC
N"'FKF
N...,U
NMC

lrIulfi-()pw.fOl

oo Kl'hW - NH -675-3885-98-380,730
· N.....t, - VA -6"'1-3695-99-365.605
"K9 EC _ WI -7""-"'ll0-8<l-~5,2olO

' NW"' B _ NC -529-2950-S8-2!;g,600
"KS9Q - Il - 59"'-3170-77-2""".090
'KMBU _ loll - 56"' - 302!i - 73- 22O,852

KI"'DC _KY _829_3175_61 _193,675
' WA3SPJ - P... -506-2555-59-150.7"'5
' W M P'IIA!1 - OR -393-20!05-66-135,630
'N"'FKF - IN -"'23-21 IS-"'5- 9!i.115
"KK1B _ RI -28-4-1"'50-57- 82.650
' WB6RMN - CA -18-(- 955-53- 50.615
"N""'11 _ TN - 206- 10olO- "'1- "'2.6olO

Check Log,., W6YMHlQRP. KL7XO, J H8TOl, WOolMDW,
snd M 6EE.

ENTRIES:

Ma ili ng deadllna I. OClobe, 131h.
PI Include a lumm. ry ereet ....llh
n mber o f conleel& .nd multlpl llll's, OUI·
PIlI POWlll'.nd ,lgned declarallon, pfuetc

1.1seor. ilI long .... ilh log. Slaliona ....llh 200
or more conlaela a nould . Iao include
d...pe aheel' . Ma ll entries 10: "'nltlony
lusc", KABNRC. N. Norman Of~ SI"'" OH
"""22"'.

21030• • nd 28010; NOYlce- 3715. 11 15.
21115• • nd 28115.

Club 11.l ion W6VPV ....!II tie found on Of
....r Illese frequenclea.

AWAROS,

P1.ques 10 Itle lop stll ion in OI'Iio.nd
ouISIOf 01'110. ClIl'l illcel.. 10 Il'Ie lop . 1. 
lion In 01'110 counly, s la le, VE P'O'O'ince.
and oxec counlry .... ll h lIN() 01 more en
Irlea.

CAN·AM CONTEST
Phone

Starts: 1600 GMT September 15
Ends: 1600 GMT September 16

CW
Starts: 1600 GMT September 22
Ends: 1600 GMT september 23

SPOflSOfIIId by I.... Onllrio ConI.1I Club
.nd Canadian Ra<JIO Re ls y Les9ue, Ihe
conleat II held 10 Increase Irlendshlps
.mong Ca....dl.n.nd "'mIIII'lcan .mll....rs
.nd 10 provide • means ol measuring op
.r.llng I kllil . nd equ ipment per/or.
~~.

219-1095- "'8_ 50.370
173- 8llO- 51 - """ .880
1"'1_ 765- 57 - ~.605

160_ 605- 53- "'2.665
1904 _ 975- "'3- "'1.925

186_ 940- """- "'1.360
188- 8<15- "'2_ 39.790
1"'l)- 720- 018_ ~,360

123_ 8"'5- 53- ~.I85

111 _ 665- 39- 33.735
1"'2_ 115-- "'5- 32.115
125 - 660_ "'7_ 31 .020
125 - 835- "'8_ 29.210

la_ 580- """ - 25.f>20
102_ 535- ol5 - 2"'.015
102 _ 525- "'5- 23.625

100- f>2O- """- 22.880
102- 515- """- 22.660
l U_ 580- 36- 20.880
103- 520- "'l)- 2O.soo
103_ 515-- J.( - 17,510
llO- ~_ 33- 1"'.850
8"' - "'20_ 30- 12.800
86- 3ot5- J.( _ 11,730
85- 325- 27- 8 .775
81_ 335- 21- 1,035
5"'- 270- 25- 6.750
040- 205- 31- 8.355

"""- 220- 2"'- 5.280
38_ 190- 2"'_ "' .560
36- 180_ 36_ 3,420
28- 130- 26_ 2,210
22_ 115- 18- 2.070

"W06VEN _ WV
KAIVT - CT
KBIU -KS
WA9BTY - Il

'W9XD - IN
' KC1PA -UT
' KB3PO -DE

NE61 -CA
W&OUl - CA
W3ARK - PA
waVEN _WV
KC1F _lolA
WBBTEV -OH

' KB7M _WY

N6FIQ - C'"
KR9G - Il

"N5FRR - LA
K8VK - CA
WA6FGV - C'"
W8UVZ - MI
N"...K - GA
WB3TKO - NV
WB9LSR - WI
NSAF _TX
N9KS - WI
WAB MJV - MI
NSAFV _OK
W""';MS - VA
KESlV - TX
VE7AV - BC
WSELJ _ AR
WSfAF P -sc
VE8XO - NWT-

OX Si"f11e o,;-.tor
"Zl1 BOO _Ne w Ze.l.nd _218_1835_75_131.625

'EA3CCN - Spain -1~- 1355-53- 71,615
' K0 7PIKH2 -Guam - 16S-t220-5O- "'8.800
' '''Ul ITU -lTU!Ge...... -127- 875- "'7- "'I , l 2S

OHIO esc PARTY
1400 GMT september 15 to

0500 GMT September 16
1300 to 1900 GMT september 16

SponllOfed by Itle Cuy.h~ F. lls "'me
IllUI' R.dlo Club, Ttle COOIISI i. open 10 an
radio .mal...... ....orldwlde. Each 1I.1Ion
m.y IN()rk • maximum o f 12 houri during
Ille cool"1 period.

EXCHANGE:

RS(T) .nd sllle, VE P'O'O'lnce. oxec
eounlry. or01'110 county.

Wlch lla, C/o Mlk. Thornton WAIT"' H.
16"'5l.exi"'llton. Wichill KS 67218.

SCORING:

Score 2 poinlllor e.cII ccetect "";Ih.n
Oftio It. lion. Contacts ....lth • F.1I1 mem
ber .... 111 tie ....orth 5 poInls snd • ccotect
wllh waVPV, Ille club II.tlon 111 counl
2S poinls. CI...b membefs i11 ldenllfy
Ih.mllll'ltli . Outalde Otllo, multiply your
lol. 1 OSO poInll by lhe number of Oftlo
counl les wort<ed on . 11 banda. 01'110 ".
l ions .... i11 acore 5 poinll for OUI.g/·SIlIIl
conllel, plus Ihe member .nd elub ".
lion bOnuseI. MUIlIP'Y your aso poinl 10

1.1 l imes lhe sum o f slslea. VE prOYll'\Ce$,
. nd oxec countrllli on e . ch b.nd. All lla ·
IIonI runnlng OUlput POW'" lest lhen 5
Wslls. muil iply l i....1 seare by 3; S 10 200
Wi ll i , mUlllply by 1.5,.nd 0¥lIl' 200 W' lI ' ,"..
FREQUENCIES:

Phone-1890, 3900, 7230, 14230, 21380,
and 28510; CW -1805, 35J0, 7030, t«l3O,

8904 - "'98-4- 118 - 578 ,2&0
-1016-5625_ 95-53"',375

722 _ "'266- 98-"'17.970
682-3970_104_ '" 12.880
725-3975- 66-~9.800
721_~_ 87-3«,(l85
808-3220- 66-283.360
800_3215 _ 85-273.275
808-3115- 68-211.820
517-2T50- 7"'- 203 ,500
57"'-2950_ 83-185,850
339-2130- 87-185,31 0
"'53-2310- 7"'- 115,380
515-2630- 65-170,1150
"'92 - 2520- 8"'- 161,280
533-2700- 58-156.600
"'28-220$0- 68-1"'7.8"'0
"'36-2205- 57-125,865
351 -1865- 87-12"'.i55
365-1920- 8"'-122.880
332_ 1770_ 69- 122,130
311-1685- 72-121,320
318_1115- 68-116.&20
315-1915- 80-11"',900
292 - 168S - 67-1 12,895
381-1925- 52-100.100
Xl8-1575- 57- 89,715
277 _ 1"'15_ 60- 8<1.900
31"'-1575- 50- 78.750
283-1450- 53- 78,aso
301- 1505- 018- 72.2"'l)
2004-1160- 60- 69.600
262_1315_ 50- 85,750
183- 935- 8<1 - 59.8"'0
229- 1"'5- 51- 58.395
235-1180- "'8- 501,2:80
193-1015- "'9 - 52.875
261- 1305- "'0- 52.200

WNE Sing~ar--for

"N"'BAA - Fl
' N10 F - KS
' N2NU -NJ
'KA1XN _ MA
' KItHA - NB
' ActO -CO
' KIICS -MO
'KC8JH -OH
' KB3A _ PA
'W"'TMR - NC
KVII - NB

' NA8T - CA
K03V _ P...

' W5VUX - GA
' KI3V/ll - NO
'W""WU _ WI
' KWS - Il
'KIIF - MN
' KA1VR - CT

KC1V -Fl
"KC8P - Ml
' N7KA _AR.... -'"
' NA"'O -KY
' Kl7M - OR
'W3VOZ - 1010

K"'-lPO -0'"
'KA7BRE - NV
·K.....OI -sc
'KN1M -ME
KB3TFl -PA
K7GWK -OFl
KA70lV -MN
K"'-lLO -PA

'wsnE - NM
' KU2W _ NV
' KB5FU _ TX

N8 ERV _ MI

~r(l1e$S 01 how rneny W.ndl Of~
Illey ••• wort<ed on. I Io....e .lIII . 1"",. ....iII tie
.n addilio na l mu ltlpller 01 one lor eaeh
group of elghl eonlecll ....Ith Ille same
Kensu counly 101' .11 non-Kenses II.
lions.

Worked Five Kenles BEARS A..... rds
. '" . Iao av.II'l)Ia 10 a nyone wort< lng fl'lll
etub membefs blIlore, during, or .lllll· lhe
aso P. rty. ...11 050 P.rty entriea .... 111 be
...,_..., by tile Conlesl COtnmlllee lor
pos.t lbl. Worked FI'ItI K.n.., BEARS
........ rds . ...11 Kanses BEARS A......ds ere
Ildminllllll'ed by Mik. Thomlon WAITAH.
eon'''1 ehalrmen.

AWAROS.·

c.rt lfle.l.. ....111 tie . .....rded 10 lhe h igh
..t-scorl"llIIlIJon CbO!hlingle'nd 1TI<l1li
opIIIf.l~ In ••eh 1111., C.nadian pr0v

Ince, forel9n COUnll)", 'nd K. nl.a counly.
Addlllon.1cert ilicales mey tie . .....rded .1
Ille dil(:rellon of II1e ConIISI Committee.

ENTRlES.-

"Logs mUl l I l'IOW da l" lnet limes In
GMT, 1I.llona worhd. e xch.ngel Illnt
.nd receI¥IIIll, bandl end modes uaed, .nd
ICOfIIII e l.imed. Include ' dupe 1_ lor
anln...... llh more Ih.n 200 csoa. Each
,,"Iry musl Inclu<Je I s igned 1I.lemenl
tlle l I.... <JIIc111on oIlt1e ConIISI Commil
I......111 blI sce. pled IS fln.1. No logs c.n
be 'el llllWlll. Log .net summary sl'\eell .re
.... II. bItt for 'n SASE lrom tile eontesl
eh.lrm. n. Entrlea m...s l be pos lmerked no
Iller Ih.n Oc:lober 22nd I nd aenllo: B0e
Ing EmpIoy UI ' Amaleur Redlo Soclely 01
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WA2SPl, LC2CJ, EA3CCN, AND K9ZUH:
1984 WORLD 160-METER SSB CHAMPS

RESULTS
This was ,.... I"l., 01 cl'lamplOl'l$ on leo! N_ world records w. r. set l" va,lous

ulegorles lSnpila I)ropllgatlon to ottler paf1' 01 the world being at an all·tlme
low. The aso COIII'I' l'Ias _ beeo greet... ParUc;pallon wu al an all-t lme
high, and t.... 160 World Championships cont i..... to show .INdy growth 'tN'
altM \"'Nf.ln 1980 thefa _e S69 par1icipant., and thoM lor ,.... 1Ie_' four yea•••
' eapeel lYftly, were 911, 1<482, 1S53. and tllis yR', 1741.

For IIMl 1llngl&<>Pefa tor cln ., JoeWA2SPL ol N_ Vorl< Stala II the 16l).Meter
WQfld Champion 'or 1984. With. treme<ldoua score of 490.1165 conl"1 poin\$,
.... 1I\lI~ 1098 0S0s. 59 Ilat.. a ll<! prO'flnces. and 24 OX countrl••. Joe',
ability to I'nd the 'Ir-oll OX contacla made the biggest dlUereroca between hill
SCOfa and ,.... well-known~_ IInlshef. LIllY N10F (now out of
Kan•••). who eel • .-....,...d OSO 'eeotd IQI' t ile band. Apparlltll ly, Joe nad I d i
rect li ne to Europe, WOfkirog seve.al countri" th.1 mld-..."" and la,-was' 1" 
I lona couldn't. Super work. WA2$PL-lyplcal 01 a true champion !

011, and speIlki"" 01 world cr..ml)ion$ and WQr1d _lis, here', a gla~ al
lila OSO tally andl\Olflf ou' conlnlanls 11'111 YNr put In a Dig -"'Owing a l lila lop of
lila IIs1 of 12 besl.

N70F

,.,"'
w""'",

""VE3COX
K'HA
wtEJ
,.,'"'
K'RF

''''''"We=C

''''''"

''''tsea
,'"
''''''''''''''''""''''''''''''"'3

""1118

""toee
' 003."...
'".....,
""..

For OX mult l-opafalOf IIt .lloos, lZ2CJ standS out considerabl y ""ilh 3&f con.
laclt. A. tha new World Champion lo r 11'11. calagOf)' , Ihls scora and 050 counl
sel a new ~ye.ar racord, A tip of the I'I8t 10 lZ2CJ . nd hi. SWL assistaM,
~1_Thank you PX>ll'l lor)'OUf IIUpport.

Ma ny l'Iave writt an often asking wha l kinds of stat ions are Deing operlted by
the lop conlend&rs. Thill yea, wa thoug ht wa would extraCI thaI da ta IOf you from
the lop 5 "ations (eoma conleslanll did lisl their equipmaonQ . nd let you _ lor
youreell:

SJ"'J~tor CIa,.:
eo" 0'" OSo. .."" ., ,.-
W"'''' "' ro.. " " In¥et1ad y"., be¥erage

N7DF xs "" ee ,
' '''''" OH ..,

" ta IfMlfled ...

"'" '" ,... ee ,
In~ed_

VE3COX 0"' toea ee r Full·waYflloop, ' hunt-ted tower

ltfultl<lplta fOf Cia..:
K9ZUH '" B33 " a Alpha 114·.... . ve yertica l
WfCEM " ... "

, J.phasad _ Iica l

LZ2CJ "" '" 31 Ve<1ical, 4 be¥efagas

W"""'" '" ". 53

N' DKZ CO '" " , Invef1 ed·L KLM·l60 ve-neer.
longwlra. a ndloo::>p

A. ... said ',om ttle outset, ll'le (lll'l annu.1 evant ill flOw his tory. The 6tl'l . nny. 1
conllllt Is jUllt .round ,r. COfn8l'_ tclladuled lor J llnuary 19-20, 1985. (lblain
your COIllesl rules.nd lIurrvnary s l'le8lS tOday! Do flO! PUI it ofl anotl'ler minute
Sand an SASE 10 11'18 conlesl cl'lal,man, Harry A......a ull K1 PLR, tlO3 Powell
Ayenue, Eria PA 16505. Be sura to lell e 'MrYone on the band abOut tn ls big "",nt
a ll II promises to tie the blggeal and lila ¥ery best 180 cootest going lor " lillie
'idaobInd. PssSllst_lallllla OX slallona you """'" 1!'Ial a compIeta announce
menl pack.ge 'I'IOUI(\ appea, in the NOYember and December editions of nea rly
80 lorotlgn publications. See yll on Ihe .Ir wllh Ihe new . Iope'.-BIII Gosn" y
KE7C.

For lila mosl part e ••ryo". """",Ing 200conlact. or 1I'lOt'.......nagad 10 """'" . 11
s latn or came wllhin a alate or two of accompliahing that. Not .11 Canadian
proyjnces _a represented, SO il was a en difficult to get a total . weep 0 ' Ihe
United SIAl" and CanA(\&. WA2SPL led the pack with 58 sl.tn.nd pro\'incn,
loilOwed by KC8P ee. weEJ (!I8j, VE1YX (58), K~LO(!I8j, KC8J H (51), K'HA 1571.
MTS 1571. seccs (57), N70F (56), VE3COX (56). K.RF (56) , K7V1C (56) , NSCKG
(561, K,X4X (56j, W1RR (551. W2FCR (55), W4TMR (55), WA1 WU (55). K1LPS (55),
KQ1F (55~ K04RI (54~ AFH (53) , K8HHZ (SJ), KIISTF (52}. KA7AUH (52}. K1KNQ
(52\, VE5RA 151 ~ WA9TZE (51). KR9G (51). W1.5NFC (50), K710X (50) , KC9FC (50).

WA2SPL .ml.2ed us . 1l """"'Ing 24 OX COl/fIIrle s during the cont,,!. Moat 01us
_1ItI'1.-.en ....re lhere was OX 00 tlla bind! Joe wall iol lowed by W1RR and
VE1YX with 17 countries .piece, KC8JH (13), KeRF (lIl, VE3COX(1), K7V1C (6), and
N70F, KC8P, K.H..... W2FCR, K04N I, ItAlYR, K6HHZ, K1 LPS, and 1tA7BRE with 5
OX counlrlM aacl'l,

For si ngf&<lPe'.lor OX ""Hoos, Jorge EA3CCN of Spain I. th is yellr's WOt'Id
OX Champion. Jorge found lila cond ilionlllO tIe....-y poor. 10 say tlla least , bul
hla persi.tenca finally paid him d lvide<'lds. His ooly oul lel was to work other
European st.lion.s on lila blnd_1la heard only one station ',om Ihe USA, Only
21 aso. ll8j)8fllled lila cI'Iam(lloo and the aecond-place linlsher , SP5INA 01

PoI'nd.
OOXTI of England led .1I OXlllalions. worlIlng a total 0136 OX countries while

Ila was lol lowed c lOMly by SP5I NA 0 1 Poland who recorded 31 coun trlall .nd
World Champion EA3CNN 01 Spain witl'l 21 OX countfl" ..rMld,

Wltl'l edremll'ly poor condition. to tlla North """,,lean conlinenl, I,ial'l alation
Et40W managed 10 Iud tlla multiplier list by work ing" US atates.nd Canadi.n
prO¥lnc.., wl'lila EA3CCN lotalMl 3.

In tlla mu lll<lP8falor c18lls, J . y K9ZUH I...fated byWB9PXRl of Indiana I. tha
new 16O-MaterWorld Champ lor tllawrv Ecal~. Jaylllllation had 633 aso.,
52 ' t' tea .nd prO¥lnce., .nd 2 OX counlrl.., glylng him. conlest 101111of 171.450
point• . Thera was a dillerenca 01 only 85 050S between J.y a nd tlla second
p1aca stalf 01 Kansa. conlnt.nt wtCEM.

Compared wllh tlla r..ulls of yoarII pt.".Il'Iill YNr', OSO couM w•• con,i<lef.
.bly~. Hera Is Ir. II.Ung 01 tr. lop 10 a. II currlltllly atand.:

""W88JBM
woe,
W""''''""GO

"'3
""""""''''

""",,,
BOO

".an

woe".,,,
KIilZUH
N7DF

'"ZU"

''''''''''''"'3
''''

......
on...
'"

w""''''

VE3COX
KC7PA

KE7C

N8AXAlQRP

NeoKZ

leo-METER CONTEST SOAPBOX

I pre!., cw 10 pI'IOfl8 but 111111 waa mora fun ttwl n I .... thought II
would be.,.... Dest 160 contest , wllh lOIS 01ac tiYlty .
TO my ,urprl'''' I lound tha cont..t wher", I e xpected to lind CW
and ended up with hall lila contlnenlal US in 6 hours!
8l1ilO8S111'tf1ll wn work Ing 0 'l'8R. lois 01 WtVE aClivily llut It still
s""'s DX stations dllln'l eeanee lh"re was II eceteet. Conlest was
Iilraal I'!owe•.,-Iots of run! (Ed. nOI": we IIdl1ertillell In rlfHIrly 60
amat.ur-radlo wbllcatlonll worMtr__moat an"""rx:II"""" t$ 'P'
PHred .. as", at the motrtlt, 01 Septemo.< and IktotMr ' In lhe
masnrlm., gunll it will tllka so ma wo rd-.,/·mo ullt In fo .,
we/l- ca n you /Ialp?)

Thi. I. my f 'f'Sllime 00 160- got on only 2 days ago.
Where was 1,j.nd1 Sura breaks UP lila wintar boradOlTl. I' ll deli .
n ilely tie back nexl ye.r.
Lots of acU....ly II'I' s YNr, Mat some old friends and made many
new 01\8$. My paraonal Itwlnks to .11 H,ose wt'Io lool< time out to
say hallo. YOUf poalt i.. com......11I about ll'la test are appreciated.
Anyl>ody who wo,ked me In lhe contes t was doi ng pretty good , I
ran 8 Wallll outpul and had a ba ll.
Tl'Iera __ more twIms 00 180 Il'Ii. year IlIan I 1Ia.. _ heard be

lora . Hope II IItays lila ~gent lemen 's bind." Thanks tOl tl'la cce
telll; it wall a binI!
BasI contest _! ConcerMld . bout lhe Ox window, 1\OIfIf_.
Those wt'Io eI'IOOH 10 obsanre lila window prope<ty .ra being pe
nlllized whna lhosa hard·tg.get SIal... ara tle inlil worked belween
1.625 and 1,830. By "1il&fl Ua......"? ~Ed. note: All .... clln do i, m"k"
It'Ia ..Indow "",ul_t part 01our rulell. W" ..... doI'Ie that al.."dy
NO.. "1'11 _Ioree II. Should ... ""'lIlre opef8 tOB to circle 8/1COf>o

t" cts in t/lalr logs which ware mad" in 'h" window? If Ihe", wII'"
mora than 3 USIVE conracts m.de wllhin Ih . wlndo.. It would be
groundll ffN dJsqua llllcalion. Should a 1I f111on fa il to list t/'le actual
..Indo.. If-'llAf'lCy 01 a WtVE conlact made there and it i, found in
II crouoCheckffll log, would It be flrounl1s lor Immedl" ttJ disquIIIIII.
calion? Do wa really II.... to go to Ihl$ a xlre ma?}
Kg condition. 10 Ir. US"- Heard VE1YX and W1FC II'Iough!

Edward laland, SI-Sabla and St. P. ul l.
I.nd', PO-VE2. ON-VE3, MB-VU ,
SK-VE5, AT-VEe. Be-VEl, NW_VEa.
.nd YU-Yukon.

SCORING;

AmerlcarHo-Amertcan Of Cafllldian-Ig.
Canadl.n 0S0s counl 2 potnta each.
Amertcan-to{;a" ad la n (a nd vice versa,

aso. count 3 poinl. each. Tlla muil iplier.
• r. lila 50 US 'tale•• 2 US poa...alon,
(CarlllbNn, Paci lic~ 10 Canadian prov.
I~, 2 CanadIan 18fTllorles (NWT, yu),
and 1 Canadian IlIland (Sabia, 51. Pa ul).
Wllh 85 mutllpllflfll per bind, lila maxi·
mum posllibia mu lt ipl ier, on a ll ebandll I'

'"'.
The final $COI'8 til lhe , um of lila lotal

OSO pointa lrom a" bind. multiplied by
tr. sum ollha mullipli_ f,om all b.nds.
~ a nd CW Mellon. of Ir. contest ..a
consldafed tap8rala conlesls.. 110 • ••" ,
combined acore fOf phone and CW will be
uaelf for 0Yer.1I compelllion. Combined
tcOf. will tie calculalMl by I,.. conl"'l
c:ommIllea 811 a , 11 of Ir.~llion of
phone and CW 1ICOf .

AWAROS:

Handsome l itsl-placa cer1iticat... wHl
tie a..arded In eacII muilipliar a rea on
both modes In . Ingl&«>eralo< ca tegory.
Top II•• multl~lIlor II t. tionS In 88Ch
counlry will leceI..e C8t1ilicatM lor high
combined phone a nd CW llC<If'8S , Whera
appropriale, 11'1" conlest committee will
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lllU RES ULTS
l lll).METEA WOALD sse CHAMPIONSHIP

Indicaled ••e e.lIsiOn, aTH, 0505, sta tn/pfovlnces worI<ed, ox worked, " nd
total aeoq, " WOl1d champion; "Cer'1il1cale ", iMel'S,

WIVE Singi. Operatot ' N4ICS - " 283- 35- 0 _ 49 ,525 KL7XO - AA 23- 10 - 2- 1.140
" WA2SPL _ N' -1096-59-24-490,965 ' KA1S A -0 20(-4,3- 2_ 46,350 WB06HF -" 20-13- 0- ' .300

"N7DF -" - 1125- 56- 5-3«,660 "NSAFV -0' 107-45- 0- 4,3,J.40 WBnHS - OR 22- 8 - 0 - '""KC6.)H - ON - 950-57-13-337,050 WG4U - " 189-43- 0- 40,635 AA6EE _ C, 10- 4- O- zoe
"KCBP _ N ' - l 048- !lo8- 5-331,695 i'49AKE -" 189-43- 0- 40,635
"VEJC[lX _ ONT _ HX13_ !lo8_ 7-318,150 "" 0 -" 1«_51_ 0- 36,720 ox Single Operatot
'KaAF - CO 959-!lo8- 8 -3OIl,760 WOVPJ _'N 182-«- 0- 35,640 • ' EA3CCN _ S pe in -136-3-27-40,350
' KaHA -" 99 1-57- 5-309,070 ""0 _ N' 153-46- 0- 34,960 ' SP5INA - PoI.nd -1 15-0-31 -35,650
' W1RR _NN 801 -56-17-302,400 "VE7ERV - Be "1-43- 1- 31 ,MlO 03'" -Eng l"nd 71-0-36-25,560
°WO " -" see-ee-, 2-296,700 W69"'H - " "2-«- 0- 3124.0 OK1 J OX -Czech. 68-0-"- 9,520
"K7VIC _ N' 740-56- 6-231,570 "" WC -" 141- 40 - 0- 28,600 EI40W - 1••I.nd 48-4-"- 8.820
om" -" 752_57_ 4- 231 ,1 90 wtEKS - NN 124-48- 0- 28,520

"""" - W, Gefm. ny _ 36-0-11- 3.960
NBC'O -OH 749_!'l6_ 4- 225,900 W'TVM -sc 145-39- 0- 28275

' W2FCR -'" 732-56-- 5-222.JOO ' 090 -" 119_ 41_ 0- 24,395 WIVE Mult,.{)per. tot
'W4TMR - NC 827-55- 1- 216,440 W4TMN -" 108-45- 0 - 24,300

"'005 -" 705-57- 3-216.600 "'" -" 113- 43- 0- 24,295 "K9ZUH _'N -633-52-2-171 ,450

"VE1VX -NS 496-!lo8-17-198.ooo _ 0' -" 127 _ 38_ 0- 24,130 "W9CEM -" -568-55-1-159,320

"KX4X -'C 6-C9-!'l6- 4- 195,900 W'''GA - N' 129- 37- 0- 23,865 ' WBOSUl: -~ -519-53-0-137,535

"KD4 NI -" 646- 54- 5-192,0045 W3ARK -" " 5 - 32- 0- 23,200 ' NilOKl -cc -472-52-1 - 125.345

"WA1W U -W' 6«-55- 0_ln,l00 "N7OU _OR 121_ 35_ 1- 22,320 ' WA6PVA -OR -369-53-1-100.400

"KA1YR -CT 5601-49- 5-154.1l8O "VE1BPV _O'E' 124_33_ 2- 22,050 ' WISW _ NN -328-51-0- 83.640

AFtT -NN 500-53- 3-"',680 VE31 Na _ ONT 100_43 _ 0- 21,500 ' NN5E _ n< - 297- 51- 3- 81 ,000

"VE5RA _SASK 469-51- 4-1 30,075 VE 5XU _ SASK 07-«- 0- 21,340 "WA1ZEB _R' - 262-49-2- 67,320

N", - NC 516-49- 0-126,420 N"W _ ON 108_39 _ 0- 21,060 "KA9 KDZ -" - 195-46-0- 44.850

"K6HHZ - 0' 0122-53- 5-124,700 N4BSN -," 116-35- 0- 2O.JOO "KE7C _ W, -162-48-2- 41250

"K1LPS - V< 325-55- 5- 99,300 "VEl BRA - NBRON 13G-29- 0- 18.8$0 "N4ARO/ll -C' -161-36-3- 31,980

' KIISTF -so 367_52_ 1- 97,520 ,",>0 _ N ' 109-32- 0- 17,440 WDilFEN -" - 129-42-0- 27,090

N4BNO -NC 413_47_ 0_ 97.()56 o' E200 - au, 100-34- 0- ".6JG
K4JLO -" 368-!lo8- 0- 92,000 W1LOV _ R' 119-28- 0- 16,660 ox Muttl-{)per. ,ot

"K01F - N' 327-55- 0 - 91,575 N8AXAIORP - ON 101-31- 0- 15.655 LZ2CJ - Bulgafl. - 384-0- 37- 142,060
WA9TZE _ W, 337-51- 2- 89.835 VE31 HB -ONT 89- 34- 0- 15,130

"KA 7BRE _ NV 319-.9- 5- 81,.eo "KC7PA - U"< 103-29- 0- " ,935 Multl.{)per.tot P.tticlpents
WSIGQR -V< 356-45- 2- 804,130 k1N BN _ N ' 86-31- 1_ 13,920

WA1ZES - WA1ZEB, kK I B
'WA5NFC -," 321_50_ 1- 82,110 N8CS L -ON 81-32- 0- 12,960 oz= -LZ2CJ. lZ2 N2961 tswu
N4AGS -v, 327_<16_ 1- 77,080 W4KMS -" 80-32- 0- 12,800 N4AA0i6 _ N4AAO, WB6AMN

'KA7AUH _W, 284-52- 1- 76,~ ''"0 _TX 70-36- 0- 12,600
NN5E - NN5E, KCSOX

KB3MI -" 297_49_ 1- 74,500 meNS -" 82- 27- 0- u .aoe WA6 PVA - WA6PVA, WA7aX H
"kA30 RO _ NO 303-49- 0- 74,235 ",' S -" 68 _ 26_ 0 _ '..... KE7C - KE7C, KA7GBC
K710X _ W, 273-50- 2- 72.020 W51RP _ TX 56_30_ 0- e.soe KA9KOZ - KA9KOZ, KBBAC
W3GG -NO 306-47- 0- 71.910 KB7M -~ 57-29- 0- aees WB9SLR - WB9SUl:. AJ9E
NfEKT -" 275-52- 0- 71,500 «sox -" 63-26- 0- 7,190 K9ZUH -KOZU H, W89PXR

' N4FNS - ," 305-45- 1- 70.380 KW2J - ", 50-25- 0- 6>00 WilCEM - WilCEM, WAIICFZ, WAfTlU , NilCPI. WE\4 TOC .

""~ -", 321-~- 0_ 67,410 N4UH - NC 50-24- 0 - 6,000 WBlWH B
"W8VEN -w 268-49- 1- 67250 VE6AHS - ALT 49-22- 0- 6,390

NtOKl - NtO KZ, NaBSA, Nil EOV
KIKNQ -N' 238-52- 1- 66250 W6'" - 0' 51-18- 0- ' .660 WOIFEN - WDilFEN, WOICXN, KAf PX B

"KC9FC _ 'N 245-50- 0- 61250 N50HF - NS 39-23- 0- e.ees WilSW _ WAII NOX, WOIGUK, Al ltE, WDltOTU, NItETF,
m,oz -NO 266-<16- 0- 61,180 WB7CVO - '0 51-18- 0- 4,1 40 KNilJ

°WO NW _NN 247_<16_ 0- 56.810 "'" -~ 35-20- 0- a.sec
' WB9NUL -" 211_49_ 1_ 53,000 KDOET -~ 31_ 17_ 0- 2,'"
' K4AOI -sc - 236-43- 1_ 50,380 AK7F - W' 31-13- 0- 2.060 CllfICk log: SP6CC.

a",ard .dditional . ",a'd• . All eeceee ",Ill
be published in OOT magazine_ T<Ophlel
",ill be .",a,ded the combined sinola- and
multlo(lpe<ator cham pions In Can. d••nd
tl'le USA.

ENTRIES:

Logs must show .11ti..- In GMT. Ind~
e.t. mtlll lpli..s the lirsli lme only on • .en
ba nd. Log must be checked fo. du plica te
contact.. (:Of.ee! QSO painl., and multi.
plla<'l. Do lIOl usa "'PI••I. logs lor ead1
b.nd, Aest perIod. mUlll be cl .arly
milked in th. log. E. ch entry cons;Sl' 01:
log shMIS, summary sheet showing all
ac:oring inlormal lon. category 01 eoo•.pe
Utlon, operalo,·. n.m. a nd c.lls ion,
.ddress 01 Itl. s l .tion, .nd slgnfld
decta..llon. Ent.l.. ",lth ovar 200 asos
mu.1 inch.lde' cheCk sheets lor each band.

OIfic l.1 logs, check sheeta, and s um
mary sheel. with mulliplkw ta llies a re
.vail.ble II'OfTl tlla contes' chairman; •
I.rge SASE ",Il h Clln.di.n S1 . mpS (ot US
st.mps not glued to the .nvelope) ", ill
bring tile samples. Conlestant' a', en
couraged 10 use lhen'I; tlley graslly help
wlltl the p<oces. lng o! tile .ntries.

Vlol .Hon of national .mal.ur-<.dlo 'ego
ulationa or ruleS 01 tl'le eont..I, unspona
manli~. COnducl, poor ,io nai Qualily,
tak ing c.edil lor eseesstve duplicate con
tacl. , or u.nverl li. bl. asos or mult ipliers
",ill be '311-.d sullicietll e..... lor d l..
Qu.lillcaHon. IllCOfl'eclly logged cells ",m
be counted as unve.ill.bl. ccmecte. Ac
tiona and decl. lon. 01 lhe CAN·AM ceo
test Commillee a re olliei.1 .nd l inai. Al l
entries mus t be poslma"'ed not I.... tnen
30 day. art.. me ecoteet and m. iled 10:
CAN-AM eonl..I, 80x 65, Don Mills , o-,
lano M3C 2R8, Ca.nadcI.

MAINE QSO PARTY
Starts: 2300 GMT September 21
Ends.: 2359 GMT September 23
s ponsored by the Portla nd AINII.....

Radio An oela tlon, the cont.st is open to.,1. Sla tlona may be WOfIted on phone,

CW, and ATTY IOf.-ch band,

EXCHANGE:

RS(T)" aerial m.mber, . nd Slat.. P'O¥

inc., countly, or M. lne county.

FREQUENCIES,

SSB-1870, 3930, 7280, 14280, 21380,
. nd 28580; CW-1810 lind 60 kHz up IfOfTl
low end 01 band; RTTY_ 3610 . nd 90 kHz
up fl'OfTl low end of band; NO'<'iCfl_ 372O,
712O,2112O,.nd 28120.

SCORING :

Comple1. asos counl 3 point s on CW,
5 on ATTY, and 1 on phone. Oul-ol-$Ial.
s lallons mulliply the 10t.1number 01 aso
poinls by lhe number 01 Maine counti"
contacled (maximum 01 16). Ma ine ' I.·
Uon. muiliply the 10lal number ot 050
points by the s um 01 Maine counties,
. t. tllS, p<ovincn, and eount rl" .

AWARDS:

Cert iUcates ",III be . "'a.ded to top $(:Of'

1f'1I. In add'it ion, thi. year . t ropny ",ill be
gi..... to the niOhest agO'eoale Maine c lub
~.

EN TRIES '

M. II enlfles by December 1st to PARA,
Box 1605, Port land ME 04104. Applica·
t iona lor the WorI<ad All Ma ine Counties
a",. rd m.y go 10 tlla ...... add.es•.

G.QRP-CLUB CW
ACTIVITY WEEKEND

Starts: 0900 GMT september 22
Ends: 2300 GMT SeptembM 23

All .ad io . mateu.s int..ested in QRP
are inYlt ed 10 t. k. pert In lhe club', actiyi"
ty ",eekend. No special .~ch.nge inlo<,
maUon ",as mentioned In the Inlormallon
p.o"ided by Ih. club. The operatino
sdledul. IOf ttlis last ",eekend Is as
lol lows :
a 3580 kHz-0900-1ooo, 1700-1800, .nd
2200-2300 GMT,
a 7030 kHz_12QO-IJOO, 1500-1600, and
19OG-2000 GMT.
• 1.060 kHz-l000-1100, 1400·1 500,
and 2100-2200 GMT,
• 21060128060-1 100-1 200, 1(lO().1700,
. nd 2000-2100 GMT.

Report . on the Act i"ily Week!lnd a ' .
welcomed by Ch.islopher J. Page G4BUe,
AI.mosa., The Paddocks . UPPll' Beading,
Steyning, West Su, eex BN4 3JW, En
gland.

Full doela ils on membership 01 G-OAP·
Club .v. llable I.om the membership sec
r. ta ry, F.ed Gil".,. G4HOM, 47 TiI 'head
Close, Druids Hu th, Birminghllm B14
5LT, England.
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$$ HOME·BREW III $$

Tum your hot solder Into cold cash! Once again, 73 is search
Ing for the grealest home-bfewer In the land. All projects have
a chance to appear In 73, and the best of the best will be shOw·
erec with fame and fortune.

Top prize is $250. Second place is worth $1 00, and three
runners-up will each earn $50. Of course, this Is In addition to
the payment every author receives for publishing In 73.

Contest Rules

1. Entries must be received by November 1, 1984.
2. To enter, write an article describing your best home-brew
construction project and submit It to 73. If you haven't written
for 73 before, please send an SASE for a copy of our author's
guide.
3. Here's the catch: The total cost of your project must be $73
or less, even if all parts were bought new. Be sure to Include a
detailed parts list with prices and sources.
4. Our technical staff will evaluate each project on the basis
of originality, usefu lness, reprcducrbnty, economy of design,
and clarity of presentat ion. The decision 01the judges Is final.
5. All projects must be original, that is, not previously publ iShed
elsewhere. There Is no limit to the number of projects you may
enter.
6. All rights to articles purchased for publication become the
property of 73.
7. Malt your entries to:

73 Magazine
Edi torial Offices
80 Pine Street
Peterborough NH 03458
Attn: Home-Brew III

W2NSD/i
NEVER SA.Y DIE
editorial by Wayne Green

trom page 6 bothering to use those bands
these days, so they cou ld be

might want to add ten more bits blown away soon- just as our
for 1,000 shades of color, 100 - 22O-MHz band is being blown
why be limited to black-and- away because we refused to let
white pictures? the FCC test t he no-code-

A full-page picture 10" high license idea there.
might have 130 lines per Inch- Those microwave channels
1300 lines. Each 8" line would be are desperately needed by the
made up 01 130x 8= 1040 dots. communications Industry, and
Each dol would require tour blls our enormous allocations are
for dot size and ten for 0010'- 14 slU ing there empty, with no real
bits. Then we need some hou se- hope of any serious use. Of
keeping bits to tell our com- co urse, o nce they 're gone,
pulers when the Information for they're gone forever. 160m used
a dot has started and when It 10 go from 1750 to 2050 kHz; now
has stopped- 16 bits. Shall we how much of it do we really
add that all up? have?

1300 x 1040 = 1,352,000 dots Hey, if you'll get hot on 3300
for a fu ll·page Hlustratlon, SllI:.- MHz and write some artiCles, I' ll
teen b its per dot g ives us be delighted to print 'em and
21,632,000 bit s per page. If we that, In turn, will get more hams
send these at 9,600 baud (bIts Interesled in the band. A bit of
per second), which Is very fast activity on our now almost un-
these days, we're talking about used microwave bands could
2,253 seconds to send that one help save them- If you're game.
O8go- 37 minutes. And we gripe Are you Interested In saving this
at eight seconds for a stow-scan valuable ham resource?
picture! When you co ns id er the

How would you like to get a amount of spectrum that Is go-
magazine over the telephone Ing to be needed for communi-
that way? And 9,600 baud Is the cat ions in a lew years , it 's
very, very top limit of thai dellv- almost too much to grasp. Video
ery system. Even a small maqe- conferenclng Is going to hap-
zlne might take 82 hours. With a pen, which means that hun-
dedicated telephone line, you dreds of thousands of people
coold only get two magaz ines a will be needing several meqa-
week, and think of the line cost! hertz each lor extended periods.

So we need something with a That 's got to go via laser and
bit more bandwidth than a tete- fiber opt ics, for we don't even
phone wire , which Is about the have &rIough satellite channels
same as a ham voice channel. in prospect to handle that kind
We need about one thousand of volume.
times the bandwidth-3 MHz- The millions upon millions 01
to get a magazine through in a computers around the world are
lew minutes. We can do that going to have to be able to corn-
with microwaves, satelli tes, ce- municate wi th each other In
bte, or laser and f iber optics. The seconds. This Is going to take
cable Is already In place, so per. an elaborate network of re-
haps something can be done to peaters and swi tching. In the
send a magazine via cable. No early days, we may be able to
one has Invented a simple sys- make do with satelli tes, but
tern for delivering a magazine by eventually the volume Is going
cable or microwave, so that to push the service into a combl-
would have to be developed. nation 01 Short-range micro-
Someone will probably do tnat waves and fiber optics for the
and make a bundle. longer hauls.

A good place to develop In the meanwhile, we sit at our
something like th is Is on the ham rigs, t rusty key In hand,
UHF ham bands-where 3 MHz keeping alive the memory of
Isn't a big deal. But we're not good old Sam Morse-whose I~
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venuon was rendered obsolete
In 1876 when Bell used his new
Intercom system to call Watson.
I think It is kind 01 nice to have
this living memorial to a quaint
o ld techno logy-a hundred
years old . We're keeping alive
some Americana.

In line with that thought, Is it
reatty honest to use those new
fang led speed keys? I won 't
even bother to comment on
cretins who use electronic keys
or those damned typewriter
abomlnaUons. The old straight
key lets tne operator's personal
Ity come through, right? J-38 for
ever!

Ol d tl mers will remember
when hams had a wide range of
microwave channe ls wh ich
could be used via salelli tes . We
lost them at the rru.The League
represeoteo us at the confer
ence and YOU'll find the sorry
report in the line print in QST. As
Daniels, who was president at
the t ime, said, we didn't do our
hom ework . We lo s t abou t
99.99% of our satellite alloca
tlons at that time and 100% of
our opportunity to ever keep up
with technology.

This aggravates me a bit.
We're looking at probably a 5%
loss of hams this year instead of
growth, ar"ld our drop In the entry

01 youngsters is on the order of
80%. The 73 readers who teach
school teU me that the kids to
day are too smart to fall for the
Morse-code ploy. Lots of them
would like to try ham radio, but
thei r intelligence Is offended by
the code requirement.

Fortunately for us, the Japa
nese got rid of the code about
twenty years ago, so we'll have
the hundreds of thousands 01
very-wen-pete Japanese engi
neers and technicians II will
take to provide our coming com
munications needs. Their young
hams are hard at it, inv&rlting
new ci rcuits; you should see
their ham magazines-five to
six times as thick as anything
we have and packed wilh c0n

st ruction articles every month.
Hey, if you'd like to see for

yourself, join me in October
(there's just time to get your
visas) for a trip to Japan and see
their incredible Consumer Elec
tronics Show. The trip, wtlich in
cludes stops at the electronics
shows in Taipei, Hong Kong,
and Korea, costs about $2,500
and Is !lrst class. Drop me a line.
I try 10 get to these shows as
well as the two American shows
every year so I know what 's hap
pening worldwide.

The American shows are
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and made in Japan. 1 am wear
ing a Selke Uc..2OClO computer
watch, designed and made in
Japan. MY CD player in the cor
ner is by Sony, designed and
made in Japan. My hi-fi and TV
sets are by Hitachi, designed
and made In Japan. My ham rig
is a Kenwocxt, and you know
who designs and makes all cur
ham gear as we ll as I do. None of
these is a copy of an American
invention; they are all c reative
developments and most of them
were done by Japanese who
started out as hams in high
school a few years ago while we
were killing ourselves off with
the Morse code.

Anyone out there game to pe
t ition the FCC to recons ider
the ir mistake with the no-code
propoSition?

NEW TECHNOLOGY

Let me see some hands: How
many of you know about Com
pact Discs-CDs? These were
probably the biggest hit of the
recent Summer Consumer Elec
tronics Show in Chicago. These
are the f irst digita l audio record
ing medium and once you hear a
CO, you will be all through buy
ing LP records. The dif ference is
that great. I've been enough im
pressed with the difference to

eU3 lI;nn. Sl.• e.. 1 s"..,u... ...Y I 30S!
TOil f,.. 10800...u8-1166 TWX n o-S..I4ln

11 W2VS Antenna Traps
Add these Iraps to your dipole and

gel low SWA on 2 to 6 bands. oeoen 
ding on how many you add Antenna
wire and cus tom kils also available

4 Coaxial Antenna Relays
Remolely select up to 9 antennas

from your transm,IIer. us,ng only one
coaoat cable. Envrronmentahzed . high
power and low loss

•

•
•

,

W2AU and W2DU Balunst
Our eaions. center Insulators and m

suiators have been preferred lor 20
years by Hams. Industry. and tne armed
forces Protect against TVI and lightning
1 8-200 MHl

Send For Yours Today.
Don I delay. Call Of write today. and

we will send you free hterafure which
tully descnbes our Ham antenna ac
cessory product line.

Dealer inquiries also welcome.

~ '"
A li i" !'; .! tA ,fj",LN,j I 1 19.. <>_ .. ~~ . .._ 1:>0.. _

•

•,

Free Antenna Accessories Catalog

least that. It'll take a while to
Or'ganize-it wi ll require a lot 01
channels and it will sell an in
credible amount of Japanese
equipment.

Yes, I see this coming and It is
frustrating. The League won out
on the Morse code, so now I
don't know of any 'Way to get
ham clubs start ed in high
schools. They have them in
every high school In Japan, as
you already know. And, yes, I
know that a gocxt many hams
won't agree with me, but I' ll bet
none of 'em will be speci f ic
about where they d isagree.

On the code? We have as
clear proof as anyone could ask
lor in the Japanese example of
what happens when you elimi·
nate the code test. They have
licensed about one and a quar
ter million hams so far. Oh, yes ,
the Japanese are differen t. Yep,
I've heard thaI. Well, irs true, ap
parently. 10 tests seem to indi
ca te that they have an Inte lli
gence lead on us of about ten
points on the average, accord
ing to the scienti f ic reports.
They sure seem to have done the
smart thing in eliminating the
code from the ham exams.

I'm writing this edit ori al on a
Radio Shack computer, designed
and made in Japan. I print it cut
on a C. Itoo printer, designed

than you do from people who
have tried (some for years) to
learn the code. Some have dys
lexia, some have trouble getting
the two sides 01 their brain to co
operate-and the learning of
the code is an incredibly com
plex use 01 the brain. Some pe0

ple can learn the code In a few
minutes-it took me less than a
half hour to learn the characters
and just a few hours of pract ice
to gel 10 13 per. Things like that
are easy tor me. Yet I've known
several people who wanted ham
li censes so bad they wou ld
almost have killed for them and
yet they never were able to man
age the code.

Despite t he Irrelevancy of
amateur rad io today, we've
managed to hold our low bands
pretty well . I'd chalk that up
more to bureaucratic bungling
and the virtual death of the
American consumer electronics
Industry, which is the group that
normally would be f ight ing for
our frequencies. If they were
alive, they'd be grabbing for our
bands in a minute and we 'd have
tittle argument to stop them
and less power. There are less
active amateurs today than
owners of TImex computers .

So, as I turn on my rig to see if
Eva has her list all set for
another DXpedition, I know that
It's likely that I'll be able to ham
for a few more years. Who
knows, perhaps satell it es and
fiber optics will save our low
bands and even take the pres
sure off some microwave bands.
But the growing number o f
mobile services are going to
take all of the old television
channels and more as TV Is
moved to fiber-optic cable Or'
direct -broadcasting satelli tes.

Peop le wa lking or driving
around are going to want to
communicate. We know that
from the ham use of repeaters.
Irs rare these days to see a ham
without et least one HT on his
bel t and at Dayton some have a
half dozen dangling. Many
groups br ing thei r own re
peaters to Dayton- heaven for
bid they should lose contact
with members of the club s0me

where out in the flea market.

We see the beginnings of this
with cellular radio. If I can talk
with someone a hundred miles
away while sk iing down a moun
tain in Colorado or New Hamp
sh ire (and I've been doing that
for 15 years now), you can bet
that the businessman is going
to make sure that he can do at

ugely Japanese these days,
le same f irms, In all probabtl
y, which will be taking over our
ommunlcations: Hitachi, Mat
uetr tte . Mltsubishi, Toshiba,
;ony, NEC_

Of course, if there were some
way to get American teenagers
nterested In amateur rad io
ather than popping, snorting,
Jmoki ng, and sniffing drugs,
Jrinklng, watch ing TV, and other
:otal wastes of t ime and money,
He might stand a chance. The
<ids are not going to go for the
verse code-lorget that - so
aoyou have any other ideas? I'm
stymied.

Kids are not career-oriented
enough to spend t ime doing
something or learning some
thing for that reason. They'll
work hard at learning if they
perceive It as fun and there is an
immediate goal which makes
sense 10them-a goal such as a
hobby. None 01 us who started
amateur radio In our teens had
any Idea of a career; we did it
because it was fun and then
later found that our hobby just
naturally was one hell of a great
career bonus. Tomorrow doesn't
exist for most kloe: why else
would so many millions drop out
of school? Thus any appeal we
may want to make to kids has to
be as much on an immediate
reward basis as possible.

You know, If It took two days
for pot to work, kids wouldn't
bolher with it. this immediate
gra tification syndrome really
has to be reckoned with. We
have 10 understand that kids to
day just are not brought up to be
rewarded next week to- work to
day, so they haven't any pat
uence with taking weeks 10
learn Ihe code so Ihey can get
on the air in an eon Or' two.

This is a natural response tor
kids, so we shouldn't be sur
prised. I suspect that a couple of
generations ago, when the radio
was blaring fourteen hours a
day in homes inslead 01 the TV,
perhaps we taught kids the ben
efits of patience. Now, wilh lhe
parenlal eyes and attention on
" Dallas" and " Falcon Crest,"
most kids are brought up with
little more than their natural in
c linations to gu ide them, no
matter how destruct ive.

If you had no fear of addic
t ion, mightn't you t ry cocaine
and heroin? Well, when terror
raw isn't real, addiction Isn't
real, so what 's the worry?

Perhaps, as the editor of a
ham magazine, I hear a lot more
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get a magazine started to sup
port th is new Industry-Digita l
Audio.

But the CO has even more
prospect s than as a whole new
start for hi-fi. We'll be seeing
these discs used for data stor
age lor computers and even as
low-cost interactive video play
ers. The material is stored digi.
tally 00 the disc and then read
wllh a laser beam, so there's no
wear 00 the record no matter
how many times it Is played.

Interactive video Is the best
delivery system we've yel found
for reducing the cost and im
proving the quality 01 education.
I attended a symposium on the
subject recent ly at Dartmouth
and enthusiasm is high in the

educational community for the
Interactive video disc potential.
Maybe 1 should start a maqe
nne.eh? Not yet.

If you're an entrepreneur and
want to know what technology
Is going to explode next, ,'11 tell
you. There are opportun ities for
hundreds of sma ll firms to get
started with products in this
new field and make millions.
This is the briefcase , lap, or
kneetop computer. Business.
men all have to do homework. It
won 't lake long before they dis
cover that these small com
puters will help them enormously
10 write, do business plans,
sc hedu le, work on s pread
sheets, communicate, and so
00. I predict that within two

years there will be more 01 these
small computers sold than
desktops.

These computers need sctt
ware, accessories, sma ll print
ers, and Information just like the
desktop computers did, In a cou
ple of years, most of the bust
nessmen you know will have one
or even two. I already carry
around two most 01 the time
they do slightly different things.
I use 'em in the car, on planes,
and when I have a few minutes
to wait for someone. Most of
you have been ignoring my ex
hortattons lor you to get into
business and make money for
years, so I'm used to it. But I do
get a lot of pleasure when some
one says hello at a hamfest or

other show and claims my edito
rials got them olf dead center
and helped make them rich. I
can put up with an awful lot of
old hams (pOOr hams, I should
add) grumbling about not agree
ing with me when I hear that now
and then.

WAYNE GREEN
ALUMNI REUNION

If you know anyone who has
worked for me over the last 24
years, have them get In touch.
I'm organ izing a special dinner
meet ing at the November C0m
cex in Las Vegas so we can get
together for a reunion . Hey, next
year is the 25th ann iversary for
73. Not many magazines survive
Ihat long.

FUN!

Unscr. mble the.e term. rel.ted to
stlortw. .. listening:

ELEMENT 2
SCRAMBLED WORDS

6_True
7_ Tlue
6-F.11e

9- T"""
10-F.l le

E,.",.",3:
l_True
2_Tr...
3- false
4-fa1H
5- F. I.e

SCORING

E/erl>erl f 4.
l - JOULE
2- VOX
3-DIPOlE
" _ SCHEMATIC
5-KllOWATI
8-PERMEABIUTY
T-SUPERREGENERAnve
8 - FREQUENCY
9 - ZENER

THE ANSWERS
E~f 1.-

1-2 Bul HPM gol . 11 the publ icity.
2- 2 So it I . Ys on the r. dlo In my '62
Chery Impal. COIIwertlblfl. Nice e. , .
C.tld radio.
3-3 I... theory,;1 was .upposed to keep
entlmy e lrc r.1t ' rom zeroing In on . town
Of c ity ,
4-" At the upper end 01 the band, where
tile FCC lump. low-powered broad
casle rs .
5- 3 Y...h. tlgllt.

E'-12:
IReadlng Irom lell 10 r;ght): sl.lle, reilY,
'Ofe llll'\; c . llbr. ta. oYerl&&S, engi.-;
PfOI)lIganda, IIO"""rvntnl, I. nguage; In-
t......I. religiOus. music; lilian, P'OQ'.m.
(IOnlasUC; band, el.nde.tine, Iroplcal s:
broadcas t, utlllh" .

How did you do?
1- 20 points-Amazing . You can re. d!

21-.0 pol nts-Nol good
. 1-60 points - Not bad
81-ao poInts- Prerly good
81 -1 00 poinl.-W.nt lo I.ke ower lhe

column?

Elemenf I ;

FIWI poInll lOf each correct . n.wer .

f /eme",2:

One point IOf Nc/IlIf>IoC/ambIed word.

ElfHfla" f 3-'

Two.nd OR..". II po int. lor eech eOfr&C1........"..
E~14:

Two and o n..". 11 po lnlS lor eac h word
comple ted.

TJUII F.I.e

goIparm dom.ectl
IIcInset. nd plil/OI.C
luil llies

ELEMENT 3
TRUE-FALSE

te lnls

""'"dr.baocat

11 How. rd Hughas
was a ham.
21 Andy 0eYl.... ......
• h.m.
3j Harry Truman
wa•• ham.
4) The 11'11 0 ')'1011
H.mY&ntlOll was
held In Columbus.
5) The f CC a llows
W1AW to use up 10

10,000 W.tts 0'
power during code
pract ica _s~.

III The pl. ....t Jupiter
can be heard on 21
MHz.
71SINPO is .
Iyslem used 10 ee
termine. r&Cel Yed
s lonal'. qu.llty.
III The VoIoI 01
America 1. oper.lld
by . prlv.te com
pany.
9) The electrical
I""" "$iern&nI" UIId
10 be know-n as
"mho.M

101 A t l10da 1'1&1 two
e1_II.

ELEMENT 4
ALPHABET GAME

Com ple te the words balow by plac ing
letters 0 ' the . Iphabet on eaell das h. Use
Nc/Ilell ... only~.

AB COEFGH IJKlM
N OPQASTUVWX YZ

1)_OUl E

2) _0_

3) _ IP_ l E

· I S C_E_AT_C

5)_I_O_AT _

6)PERM_A_ILlT _

7l _ U_ E ARE_ EN ER _ Tl VE

8l _ RE__ EN _ Y

9)_E_E_

a rlye
U~

tenrllllWOfl\O
losag lurl

This month '. CQ! um... I. a DOllI nolhlng
I... particul. r- just some randOm Quln..
on r.ndOm lopics .

ELEMENT 1
MULTIPLE CHOICE

laetl.
brlNC!lI.
g.anPOJN'da
Ira l'tOni

II By no w we.n . houl d know that Hiram
Percy Mu lm W1AW w• •• Iounder 01 the
American Rad io R&I.y Laag..., back In
19u , But wflo .... lhe Leag...•• co
'ounOllr?

1) HerberlH~

21 Cl.rence Tusk.
3) Fr.nklin Goth ic
• ) Urba... H_ltt

2) Whal were the ollicl.1 COn&Irad Ir.
quanei..?

1) 1• .090 a nd 21.090 MHz
2) 5-tO.nd 880 kHz
3) MO.nd 12040 kHz
. ) 710 .nd -eco kl-lz

3) The WOld "Conelra!l" st. nd . tor.
1) ConlOlldalld &mefgerocy limited

I.dlo ' y. tem
2) Connectld e1ec1ronic .adioll
3) Conlrol 01electromagnetic

r.dl.tlon
. ) ConlOl ld.tld e lectronic r.dl.tion

~,-

. 1 You' lIlind the "Gr. vey. rd" on:
1) 20 meter.
2) 11 meters
3) 160 meter.
. ) the AM broadc..t band

5) Rad io Peaee.nd Proora.. bfoadcasts
Irom:

1) The Unltld Stllin
2) Chi....
3) The Sovlel UnlOll
. ) T. I... n

John Edwards KI2U
PO Box 73
Middle Village NY 11379

ON THE ROAD AGAIN
Now th . 1 the FUN! poll tabul.lion••ra

comple ted . ..a can gel bac k 10 the
bu. iness al h.nd. Now. whe re was l? Oh,
yeah. EPCOT Cenl... . I v;. ited Walt' . l ina l
bra inslorm last April while in Florida to
CO¥I!II" a~U1e launch IOf . nolller.....~

You would think th.t Mf. FUN! would
ha.. lun et a place lih EPCOT, right?
Well. I did-In a ... y. I couldn't .top
I. ughlng a t a ll 01 the stupld eoh ibits. Eo·
pe rlmen l.1 Ploto l ype Communi ly 01
Tomo n ow? Only il Koda k, GM,.nd AT&T
dec ide 10 rewo.k our ne ighborhoods .
Fr.nkly. lhe plaea I. no lhing bu l a big
Irldol show Olapped w;lh lhe usual Ol. ney
hokum. The lood .1 the variou. r..t.....
I&n" .... good, bu t the las l 01 my vil it
w•• a w. ste .

Now , don't gel me wrong. I'm not
ag.lnsl blg bu.i..."... I like fI'IOn&Y al
muetl as a n'fO"& (perI'Iaps more 101. but t
just can'l tee I'Iow EPCOT II going 10 I'>alp
us e ha"lll the world . II may show u. the
gIorlea of • ,_ mulli....llonal COfPO'e
t ion. , but it'lI I. ke • 101 more th.... . 3-0
fJIO"Ia.nd some t. lklng d ummle. 10 lead
us Into lhe Ihlrd ....a... An...... y. I'Iow can
you t. ke the iliac. seriousl y wn.n ils c0m
mu nication. ..hibit lrocluo.. • rfl'loMng
~ 01 CO "'SOlll;"." Reallyl Take my
WOld : Sl.y y.

My spring II S .lso 1001< me 10 Wuh-
Inglon DC . nd the Smlthsonl. n' . re
va mped Museum o f Amer ic.n His tory.
M.ke a note to hil th ll pl.ce the next lime
you ,"sit Olsney WOfld by the Potomac.

The dlspl.ys 01 ea rly ladio, telegl.pfl. a nd
comp ute r equipment a rt . uperb .nd
bound to Ihrlll .ny '~00dlKl 1\t m. Sad
ly. NN3Sf, lhe smithsoni.n·. ha m .t.II011,
wa l u....ll...oad II'>a day I Yisi lld. Oulte •
pity. II w.. . Satu rday and lhe place was
la.dId with spring tou.lst• . C'man guys,
1el'I gat our acl togailler. III had had my
IIcke l w;lh me. I would ru... 1OUgfl1 s0me

one out 101 permission to oper. te ,
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TOUCH TONfTM

CONTROL
OUR NEW C$-'6 DUAL PASSWORD
DECODER BOARD IS THE FINAL
SOLUTION TO REPEATER
CONTROL SECURITY

• 16 latched on/off functions
• Open collector (can drive relays direct

ly) and logic outputs for each function.

• Two separately programmable three
digit passwords allow hierarchy control

• Primary password can access eu 16
func tions

• Secondary password can access 8
functions

• A primary password command can
enable/disable secondary password
control

• Can be strapped to operate without
passwords

• Adjustable pre-amp accommodates
lOMV·2V input

• Retransmission of control tones can
be eliminated by use of either open
collector or data strobe logic outputs

• Power up reset
• Xl AL controlled tone decoder
• Operates from 10 VDC to 25VDC.

Reverse polarity protected
• Standard 4 '12 " x 6 'It .. glass board with

44 pin gold plated edge connector.
Ho les permit hard mounting

• Comes complete with manual and
mating connector

• 30 day retu rn privilege
• limited six month warranty

CALL OR WRITE FOR BROCHURE

~ $149 [ji]
ANOTHER QUA LITY PRODUCT FRO,lf

/ ~7~
Connect

Systems
Incorporated

23731 Mad ison Street
Torrance, CA 90505

Phone ~13)373~
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BARTER 'It BUY
Pr_ymefll by cl>eck Of~ Ofdel' os requued .. ,In yQO.I' ad. No dIscounts or
commi noons .r. a.~" I.t>Ie PI.a" make YOU' paymen' 10 73. Rale. lor mult'pte
;nse<tions a.e ... il.bll on request

Advert ,sing must pe<1.,n 10 .m~It8\l' , ..d,o po-oducts or M<"<'icef, No spec,al
layouts 01 posit ions .t. ~si t>l. _ All~ISlng COQI' musl be sublTlIlted tyPe'

Millen (doIJbl lt-'P<lcedl a nd mUll iocl ude lull na me and add.e ss. Copy lImi ted 10
100 *O<ds, m... imum , Coul"ll onl y words in t• • t Add'ess, " N .

13Cilnnot .""'y '<hert iSi"" cl. ims and cannot be field '&SPOf\s't>!e 'o< e 'alms
made by the ad\oeft,..,...liablli ty w,lI be limIted 10 mlk ' '''ll any necessary COf' '';,

lion In the ""AI I.a il.ble ISSue

Copy "",sl be 'ece,.ed In Pelltfbotougn by ''''"' !ilh 0 ' the second montn pre
CedI ng the co..", dalll

.nd'y'''.... ICnon -comme<C,. ,) ...
~Ci.I .

MOBILE IGNmoH SHIELDING. Free li tera·
l yre. Esln Erog ineer lng, 930 Marine D<I~.

Port A. " WA 98362. BN 9(X)6

COMPUTER OWNERS! SYpe< new MFJ
122. CWIRTT VIAscn lermlnal units.
5endIYeceive CWIRTTY. VIC20 and Com
modora &t sollware. Fyll·lBal ur«l. d isk or
canene, Kanl ronlcs. too. Low priCes,
speedy delivery, Hyndreds SOld inlern.·
l Iooally. SASE lor delails and cal alog 01
Commodore, Ala rl, PET, ZX-81, n.TRS-80
soltwant and accessories. Ama leur Ac·
ceuorin , 6 Harves l COIlrt , RO 7. Dept.
BB. Flemington NJ 08822, Telephone

(201~182·t551 , 6:30-t 0:3O Easlern l ime.
BNB019

W"NTED: Cash paid lor used speed rada,
equipment Wrile or call: 9<Ian R. Ealet'

man. PO Bo. 81. 1, Nortnheld IL 60093;
(3 12)-~1-8901 . BNB030

MILITARV TECHNICAL MAN UALS lor old
and obsoIele equipment. 6t).page catalOll,
$3,00. Mil,tary Technical Ma nua l Se...ice,
2266 Senesac ..ve.. Long oeacn CA 908 15.
BN~5

EMERGENCV COM MUNIC"TIONS-An
Organ lzal iona l and Opeu"ional Hand

booII , by K3P1J R. A complete " Ierence
guide lor ..RESIRACES and oIher public
service groups. lIS ,~i_ed in December
'83 CST and January 'Il<' CO, $9,95 plus
$1-5(1 PIH 10: FOW AIls, 1»& Old Quincy

La Anton VA 22090 riA r"ideflts. add
. % I ~ BNB089

DX HEADING MAPS lor Boston, NVC,
Pfliladelphia, Baltimore. DeI .oit, Allanla,
ChiCago, N...... Orleans. St Louis, Dallas.

_. • . . . . . . • . . . . . . . . 1SC per word
. - ~P&tWQr(l

LA. 11 ·x 17· , SU S pp. 22 · x 3.(0, $5,95
pp. Specily ci l y. Massey, PO eo. 397,
Ha inesport NJ 08036; (609~261 ·2952.

""'"
STATE·OF·THE·ART, rugl/ed, low.prol il e
anlenna systlltnS. He/ic:al deSigns I rom
3.5 10 50 MI1Z. DDRRs trom 1« to . SO
MHZ. Rele< to 73 magazi ne ,~ iews In oe
tobef snd November, 1982. COm-Rad I...
dUSlfi", 2S Imson SI 'eet , Bullalo NV
1.210; (71~773-1«5. BNB096

ANTI-STATIC DUST COVERS by CoYer
Crall COrporalion. Amateu. radio, com
pul"",, prinlera, d isk drives, VCRs. New or

oIde< models, 0Yt..- 1,000 designs in $lOCk
and ove< 1,000.000 In use. Call or write lor

blochu.., Borch Hill Sale$, PO eox 23.(, f'e.
terborough NH 03<158; (603~92. ·7959.

BNB097

FIN D OUT what else you can ne., on your
go:HWral-eO¥e<age Iranscei_ or recei_.
COmplete inlormation on mator Nor1h
Amer ican rad io-l istening cl ubs. Send 2SC
and SASE. Asaoc lat loo 01 North Amer ican

Radio Clubs, 1500 Bunbuty Dmoa, WIlitt ....
CA 90601. BN8099

MAGICOM RF SPEECH PAOCESSORS
Add6dB 01a_age output with genuine rt
c lipping In your t.ansmUle<'a 1·1 stage.
Cuslom engineered l or Kenwood T$.12O,
fS.l 30, Ts-.JO, T$--52O, T5-530, T5-82O;
Ofalle T..X, TRo7; V_u FT·1Q2, EXC8'! len t
s~h Qualil y, Simple installatioo, al ·
lordable prices! S"SE l or data and cost
Maglcom, PO eo~ 6552A, Bel lwue WA
98007. BNB101

REPAIR, allgnmenl , ca li bration Collins

wrUten estlmal es, $25: non.(;olllna. S50.

KHA"N,l207>--49!>-2215. BNBHl

IMRA- Interna l iona l Miss ion RadiO Asso
ciation helpa missionaries by sypplylng
equipmetll and running a net /of them daily
• •cept Sunday, 14280 MHl, 1900-2000
GMT. 9<. Berna'd Frey, 1 Pryer Manor Rd.,
Larchmonl NY 10538. BNB123

GROUND RAOIAl.S WORK _ Sol.... )'OUf

-.ic.l1 anlenna problems with the la...
Isslic Ground PI.ne One (G P· l~ .. to °-<l I·
ameler, 24-polnl casl-a 'uminum buS thaI
hts any 2°-<l'amet.. or amaUer mast. Ra·
dial problems solved for only $2•.95. Send
an SASE for pholoa and brochyre. Lance
Johnson Engineering, PO eox 7363, Ka...
..a eUy MO &4116. BNB1.(8

CDE ROTOR OWNERS_You need.
" o..Lay~"! This easy-Io-lnsl all Ci rcuit Pfo
lects the roiOf I rom damage caused by .c.
cidefltal braking. Work s with the Hsm II,
Ham Ill, Ham IV, and Talltwlsler models.
PrO¥idea a l ive-second safety l actor in
your rolOf brake. Incredible value al $19.95.
Poslage paid wor ldwide, Lance Johnson

Eng inee'in.g, PO Box 7363, Ksnsas City,
MO &4116. BNBU9

ELECTRON TUBES: Receivlrog, transmit·
ling, microwave .. . au Iypes available,

La.ge Slock. Ne.l -<lay del i-,. in most
cases. Daily Electronica, 1.126 W,11ow
Lane, WestminSle< CA 92683; (714)--894·
1368, BNBl50

BEAT the owet-prlced ant eona ma"'et. We
manufaclu.. anlennas snd Ilits snd atoc ll
a wide variety of 6061-T6 .000-wall alumi
num t ubing. Use ou, coneepl and only
you. imaginatiOn will be U.. limi t. Wril.
Antenna DimenSions, PO eox 340. Ger·
manton NC 27019, BNB1 57

C... AND VJC·2Q ham software:~ con
ln t·11 PfOll'am , call--name-OTH log pro
\lram, ham l ormulas program, much more,
LSASE !Of Ilat. Speci ly camput", . Walt
l<A9GLB, 4880 N. • 9th St ., Dept 7, M'lwau
kee Wl53216. BNBI&(

HAM RADIO REPAIR, l ube tllfough solid

siale. Robe<t Hall Elecl ronics, PO eox
8363, San Franct$C(l CA 94128; (408~

292-6000. BNB178

SWl REPORT FORMS designed l or max~

mum inf orms l ion at YOU' lislenlng post.
Give real meaning 10 )'Oy, OX reporlS. De
la ils 2 lACs. Rout. 31137 Champion SI.,
Cl\fisICl'lurCh, New Zealand. BNB11lO

WANTED: RTTVICW SOFTWARE l or oe-

berne-t . Tom Yocom, 21 Bayberry Road,
Acton MA 01720. BNB161

OSLS • RUBBER STAMPS. Top Quality.
aSL samples and Slamp Inlormallon SOC.
Ebbert a.aphlca D-7, PO eo> 70, wesler '
wille OH 43lIllI . BNBl82

DIGITAL AUTOMATIC DI SPLAVS l or
FT·101a, Ts-52Oa, Collins. Ofake, Swan,
Heatl1, and (Il:heft,. Si~ 112'" d ilJllS. Wril.
l or Inlormatlon. Grand Systems Dept . A,
PO B o x 3377 , Bla ine WA 9823g :
(llOoI)-63ll-.4561. BNBI83

COM MODORE HARDWARE: VIC·20 or
C-6<l RmlCW interl ace wit h programs
(speclly la.,. Of di 51l~ ba 'e board $15.00,

complete ......1 $85.00. eassette intllrt~,

use Inslead of ceteceeeeue: ba,. board
$~ .oo , complele $15,00. Bob Koe'ber
l<A7KBC, 7019 Jeanne Rd., Lamon Grove
CA 92045; (8t9'l-l62~. BNBI80t

ICOM IC..AT wilh proleasionslly·lnSlalied
COmmspec PL.... board: S320. Andy DeMar.
t lnl KC2FF, 1&31 Gull BIvd., Clearwat .. FL

3351S: 1813)--696-26504. BNB185

TEMPO VHF/One and PS $150, CIl. ls Tol l
KA1ZV. 16 Sayb<ooll Circle, Soulh Hadley
MA 01075: ,. 13)-532.105 1 ,afte< 6 pm EOn
BNB186

W"KE UP . . . SMELL THE COF FEE. Secv.
rity alarm btd'ne$a is .igtlt up )'OUf 1I11ey

Ideal l amily bYl lness. E·Z learn, Don'1
speed by this opportunity . $2.00 rushe$

amazirog Inlormalion. Slet>rily El«:t r"...
iCs IntematiQnlll, PO eo. 1. $6.B, Grand
Rapids MI .9501, BNBI87

LEARN BASIC BV VID EO. VHSor Bela.. No
more confus,rog manuala. Learn al YOU'
o wn pace. Video divided by chaplers
Easy "ler8flC<!l, exCellenl lor beginners.
no l ime or cia" \Ir'Qrry. IN,n In you. own
home, only $.(9.98 Story Software, Inc~

3838 South 971h Si reel , Milwaukee WI
53228. BNBl88

GE TPL TRANSCEIVER on aix FM. mobil.,
SO W. m anual. $11 0, CIE elecl ronic
course. S30. Bill K.A70TN. 201 6 Fo. Hill ,

F lagsl all "Z 86001 ; ,6021·528·3298.
BNBl89

NOT LIKE OTHER SOUND CHIPS. These
are t.ue atate 01 Ute art . The best avai ~

able. New uniQue mull;';nst<ument CMOS
multi·melOd y cuetom IC a. No o l he,
source. Low cos t. Discounls up to 65 '1• .
Special in~tory ol l er. SASE brings I ree
flyer. K. Boulal , EleCtroniCs Consullanl ,
2• • Fillwat.. Street, Pflil sdelphia PA
19t41. BNBI90

THE ULTIMATE PROGRAMABLE
NICAO CHARGER WITH MEMORY ERASE

VJC·2OfC... budgeI-Qrieed ;nler!ac.'soft·
wa' e l or lull CW rcvIXmt. Feal yres LEO
lynln9, programmable message byrrera.
la.ge type-ahead bul l et' and more. Works
will'! any rig. Specity compute< and d'Sk or

casselle: $39.50. Paul Rosenk'anz N5FON,
Roule., Bo. 2.0, hy10r TX 7657• . BNB191

A M ATEUR RADIO'S NEWSPAPER _

WORlDRADIO. La'"' inl o. One-year sub
scription (12IasueS) only $10. Worldredio ,
atzcc 28lh sr, Sacramenlo CA 95ll18.
BNB192

RCA VOLT-DHMS WV91A S30, WV77C
$20. Old HRO coli sel $70. Beckman pH

PACKETEERS_Tandy model·l00 br iel·
case comPUle<, 32K ROM, 32K RAM , AS
232 cable, tsU &Rw;w oe cable, transformer.
manual , and technical manual ; $150. Bill
Echol. WA2NVRI• .•667 North View Road
NW, Kennesaw GA 3Ot••: (.((l.l.-928-8510.
BNBl93

l21 !513B3-6395

IEContl"Ol PI"OdUCti. Unllmlt.-d.lnc.

p.o. Box 1 0 Oown,ngr.own . Pa 19335

• SOm,n.charge t,me - 4SOMah • Dual shuloff se nse Clteuif
. --'~balle<y

• Progra mable - I 10 t 2 ce lls
0 : " Re pa irs many etsortec cel ls•0 -

• No NlClld heal build up 0 = • • SuppilOO with univef$31 ez--- -- IlOQl< ....ire leads

Spec iry Voltalile and Mah 01 Banery Pack(a)
....ilh oroe•. One program module ,ncluded 
OtIhonal modules $3.00 each,

5249,00 p lus $400 Shipp,ng

l PA Residanl . add S....... lea tax)

Control Products Unli m'ted, Inc. has responded 10 ou' p'ofessional market by introdUCing l he M odel
GMS 40 3 Rap,d Nicad Ba lle<y Charger and CorKl,t,oner

C-P,U: s man y $allst'ed ccstcme-s have lrom t,me to t,me made suggesl'ons concernIng edr. reetwee Ihat
Ihey felt were des,.ab"'. These suggeshons were comp,led and our new produci group wenl 10 work,
implementing these leat ures in tn.e c leanest design ever. Ou, engineers buill new and e xci ting fe atures
onlO t he advanced t,me proven circu,'ry 01 our former GMS 4 0 1 and GMS 40 2 p 'oduct line.
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'COM
Kenwood
MJF
panasomc
Robot
Swan
'reo-tee
Yaesu

'or price liSt. Also we are wl>olesa le dla·
trlootora for Anlenna Speclallats, Regen
CY. H\'"Galn. Hill Radio, 2503 G.E. Road.
PO Bo. 1«15, Bloomlnglon IL 61101-<1887;
(309;.663-21.,. BN8201

FANTASTIC DISCOUNTS_Icom, Ken·
wood, Yaesu, Sony, MFJ, Panasonlc,
Unlden. Baalcal, Regency, anlennaa.
coax. CWiRTTY decodela, marine. fIlOfeU
Flee UPS al'Iipping & Insulance 10 .a
atates, zs.paoe plclure cala log $UIO (Ie

fUnd"'ble). Galuy Eleelfonlcs, Box 1202
67 Eber Ave., Akroo OH «309: (216~

3n.24029-5 pm EST. BNB202

Tel. (603) 924-7959

Alpha
Bearc at
Collins
uemron
Drake
Netlcratters
Heath
Hen ry

BIRCH HIL.L. SAL.ES, P.O . Box 296
Peterboro ugh, NH 03458

ANTI -STATIC
DUST COVERS

for New & Old Model Amateur Rad ios,
Computers. Di sk Drives, also Custom Made.

Over 1 M i llion In use. send fo r Brochure.

Rad io ccvera Ava ilab le :

FOI HT o w ners Opefatlng inside a vehic le and want ing
Increa sed TlR lange, AF PRODUCTS has the low COSI
solut ion.

Remove your BNC antenna from the HT and m ounl on
lhe RF PR ODUCTS BNC magne t mount , install the magnel
mount on the rool top and connect the BNC co-axccroecto-

The magnet m ount (pa rt no 199·445) has 10 fee l 01small
(5132 ") co-ax with BNC connector anacnec and is priced at
$ 15.95 (Includ ing shIpping by UPS to . 8 states}.
TO ORDER · send $15.95 money Of'derorc.ahl . ... check only

Fla.~Ident. add 5% t.u, fOf' etr UPS add $1.50

WANTED: E.H. SCOTT RAOIO-193511g,w
"nlaoe. Either 23-lube AII·Wave or Phil·
harmonIC. Muat be In e.ceI18111 condiUon.
Will pay allipplng chlrgea. J . Fred Belles,
fl5e.3 Peeblea Road, PillablJ rgll PA 1S231.
BNBl 99

COLO R COMPUTER OWNERS-Free
sollware and hardwale calalog. Spectrum
Projects. PO Bo. 9ll66, San Joee CA \ll5151.
0866. BNB200

ROHN TOWERS-wllole..l, dlreet to
u....s. 23% 10 3ot% discount ' rom dNler
prlca. Ali prOduct' a.ailable. Wrlle 01 ca ll

J'(
The RF PRODUCTS Magnet Mounts are one of the lew magnetIC antenna mounts ava,lable
that can be receuec should the co-ax cable be damaged ,The co-axcable connector octuoes
a shnnk tubmg stram relie' lor long ute 101the connecto r/cab le tlex point (an RF PRODUCTS
exclusive on all cable assembl ies)

Eight other tT1lXleis avaIlable w'th three each cooceot antenna connectors. co-ax types and
trenscetver connectors (BNC . 1-1/8-18.5116-24 & RG· I 22U , RG·58A1U. rmm ax a BNe,
PL ·259, type N).

Co_tic T_pcolkl '" Th,..., 60 Min. T'j>CII

.. .. $1 9 .9 5

RF PRODUCTS ~m
P.O. Box 33, Rockledge, FL 32955, U,S.A. (3051 637·0115

xnd M oney Order to avoid C.O,D. c llarg~1

PM· l oo Sof lw.re Group
d o Clear _ a1er Cornpuler Cenler I nc.

3.&47 U.S. 19 N .
Clearwalcr. FL 335 19

(11 131 185·8022 ..-29ol

c""'f'U '~' P'os,aml I", IBM rc.nd all C""",,,"1k>
... , S I 9. 9 5

EXCITI NG NEW PROGRAM
To TRA IN You

With .. , SOUND .. , To Increa se
Your Code Speed To Any Levell!
Un ique method help~ you copy Fast

and ea ~y .

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

~
8U:::::':: ,,'f7)1&~§l1JJD IICOMI1\IC·705 .. . $888 E~~~~7~';:;~I{l\ V JPC AZDENCall Today For Your 1/SPECIAL PRICE Call ForYour~.,. BIG SAVINGS'

on all ICOM items SPECIAL PRICE, .
~ ~ --Call Today--

'AR~ v
• Corsair-Argosy II-2m HT

• TEN-TEe. Call lor Discount Package Pricesl

:ii!i= Pnces and aVll ilab,lIly subject 10 ch ange ; p lease call lor latest ,nfo rm ation •ATE 286, PRESQUE ISLE PLAZA. PITTSBURGH, PA 15239

CALL (4 12 ) 733- 1 55 5 MT&W 10-6 Th&F 10-a Sat 10-2

NEW HAM·SWL SOCIETY lor unlly of
II10ugIII & leamlng. Open to aiL Many lop.
Ics, awa"". f'M ad apace In periodica l,
soc:lety net, muaeum partlclpallon. Sllack
pica & cst,e werccme. Wrltera n8f!oded,
SASE tor Info 10 RCSW, 32 Aoo.te.
Bennington VT 06201 . BNB197

KT5S SUPER OX SLOPER 6O-1Om only
S6Il.ll5. KTSB mult iband dipole leo-10m
only S59,iS. NeW reuer IndUClor (28 uH)
$<11 .50. Weather-boot kit {PL·259j $8,95

p.p. Mucll lTlOle! Info a.aUabie. Kilo-Tee,
PO Box 1001, Oak VI_ CA 93lI22: (805~

64i645, BNB1l16

Shipping; $3.00; air $5:00
Of C.O. D. add $1.(10)
Ovet"seas $10.00. FL. tax 5 %

mill ... 525. K6KZT, 2255 Alexander, Los
0t0II CA~.BNB1~

SAI..£_COMPLETE OflERATtNG SYAT10frI
_ MinI Drake R48-UX, powet suppty,
swllclling console wUIl ptlol\tl palcll, Ill·
leted pair 8131 10-e0 Ii ......, 3-kV j)OWet
""flOIy, atl cable$. relays. manual" $800.
W2ET&; (212)0833.01oN. BNB198

ANTENNAS WANTED: We pay cash for
aurplua amateul and CB antennlS. Must
be In 00911'10I1 bou. and In .....SONIbty
l'OOd condllion. Send I Iial or call: H. C.
Van Valzall Co. , tl~ Hlckaty Trill , Down-
... Grove IL ~15. BNB195

TS830fTS930S
IMPROVED!

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-Sell-Trade
Our SUI r..r

NUTS & VOLTS
MAGAZINE

PO BO X III I-G - PlACENTIA. CA 9 2670
7104-632 ·7721 ..- \ 37

JOIN 1000s OF READERS NATIONWIDE
u.s..... SUBSCRIPTIONS (MONTHLY)

I Yr · $12.50 Ist Class; $7.00 3rd Class
LIFETIME · $25,00 . 3rd Class Mail Only

.~ With F~ Clossif~ Ad,=
IT PAYS TO ADVERTISE

IN 73

PY1ce IncludM a matcl'led pair of Fox.Tango flltfllll, aU
,. "WI pert. and lnalructlona. sc-acity rl9 type and
bandwlOiIl dealled when ordef1ng.
NEW! TS-.f30S CASCADING KIT... $85

Elltra tall~ I·f f ilter Improo<ts SSB/CW selectivlly
and dYnamic range while leduclng noise. No , Iteet on
TX. AM!FIol_PY1ce InchQM 2.1 kHZ F·T f ilter, _ PC
board, Teflon- COP. delalled lnatn.oct iona, etc.

~
FOX TANGO CORPORATION

Box 159445, W. Pllim Beach FL. 3~16
(305) 683·9587 ,_'I',

Y.., apectacularly l By . imply Iddlng • M. tch«J P.I,
0 1 10p-qU. UIy Fo~ r.ngo Fm.,.. H.re are. lew qllOt••
lrom .,lffru.lu,lc u•.,. ..
• • _"'.... . /NO'" rig M 0' "'t old rsuos .. .
, .. VBT_ -*. I/NO ..a" dreamed II ./tooIId .•.
. • .S-'acIII., Improo_ t lit ss. NIKt"""...
· .. C<>mpHl." "'ml" . te. m,lINd 'or CW ,man ,. .
· . . SlmpM /".,. " . 110" . . ...cafl.,,' ,,,.ttllCllOtl• . . .
. " Swltcllad ,me,. to /Ia'" It3O$ W/NO" I lradad m, old
... . ...",. ao'ld /mpto,iIII_II . • ,
'"'" 2.1KHz bandwidth Fox Tango SSB l ilI.... are
not.bly .uperlor to both orlgll'loll 2.1KHz SW unll' but
especially the modeat ceramic aecond IF; our .ubsli·
Mea afe bolll 6-OOIe dlacrlllt8-CfYltai oonstruction.
COnIpare thl lMt ...uha- Fox Tango FUlfIIIl va. K_......
Oft SSII ..tt!l VIIT Ot1- AX BW: 2.0 va 2.• ; Shape Fac·
tor: 1.2 . a 1.3ot; SOdS BW: 2,.a.a 3.al; Ultim ate Rejee·
tion: 110dB va 80.
Oft CW..tt!l VIIT Nt foo 300Hz IIW-Shape Faclor: 2.1
va 3.33; InMI1lon l.ots: ldB ... lOdS! Chanc.s are you
WOII'! need them 001 a~ .aoHz CW pair I. now .vall·
.ble for tllose wtlo Inal.1 on tile '/ery beat CW lecep
tlon.
COM PL ETEKrTS . .. . . • •. • . • ••.. .. ..0nI' S1TOuch

FTK830 or FTK930 (2.1 KHz BW for SSBiCW)
FTKB30 or FTK930(.aoKHz BW lor CW Only!
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SATELLITES AWARDS

SPACE TRAFFIC CONTROL

TIMELY INFORMATION

AMSAT may soon ..-:l to sponsor. peml.Inent n. m in , pace jus t to duect Irall ic.
Plans lor the ne. t yea' or so call for several new satellites Inc lud ing PIlase IIIC,
ARSENNE, J A5-1, PACSAT, and nopel ully a parasitic geosyncnronous system. Add
these to tne bi,ds a lready orbiting IOSCARs 9, 10. 11, and si . RS-seI'iesl 'ncl_~made
QU'fe a contritlufion to tile .I' ea<.ty-present congestion. Any ¥OlunfMfS?

The West AI.bam. Amateur R.dio So
cle ly (WAARSI will O(lerate the 2nd annu.1
J,peci.l_l . la tiOn on Satu' day, Sep
tember 8, in commemoration 01 tM greal ·
Mt coll8QfliootbaHcoach In history, Paul
"Bear" Sly.n\.

The e.., Bryant weel.l.....,t "atiOn
wlll operate from tM U1mpu5 of tM lJni.
_sity of Alabama. WAA RS will O(lerate
using tee c.II,lgn IliEnN from 1300Z to
2400Z on that data.

Phone freq uencies wHl be the bOttom
25 kHz on the Gener.14(l.. 11).meter phone
band. The club wilt . Iso work Noyi(:es on
tile bottom 25 ~Hz 01 the Noylce band. The
club will oller a nandsome commemora·
u... cer1ihUlte o ltne event to any station
worked. Send $1 and • large SASE to the
West AI.bam. ARS, PO Bo. 1741, Tusc.·
loosa Al35403.

The Mark Twain ARA will operate
WUIliEM from 1400Z to 2300Z on Septem·
bel8tn and 9tn to celebrate the dedicatio n
01 ttle 2O,CWJO.ac'e Mar~ Twain La~e and
Clareroce Cannon Dam In ea,t-cenI..1M...

~".
Ptlone operation will be in the lower 25

kHz of the 4Q., 20--, and 15-meter Genef.1
bandl, alSO Nc)¥ice O(leriOtion in the 40
meter band. For cer1ificat. send • teoat.
$l~ SASE to M.rI< Tw.;n ARA. PO eox!ill,
Cente, "10~36-0056.

MOUNTAIN STATE AWARD
Tile Logan County ARC ..ill hold ils

tourln annual Mounta in State Award ex·
pedltion from 1800 lITC on september 22,
until 0200 lJTC Septembel 23, 1984. The
c.lls ign will be W8VEN.

Phone operating trequenciel will be ap.
P'O.;mately 25 kHz lrom tile low end 01 the
General phone Ill). a nd oW--meter bandS as
propagation allows.

Ahandsomtl8" x 10" centucate will be
awarded to . ll C(ltIt acll 'ubm'lting. OSl
and legal·s ize SASE to Robert T_Jol'Inson
W8VEN. PO 80. 320, Stollings 'NY 25&46.

The Paul Sunya n Wuelels Association
.nd ttle 8fainerd Area Amateur Radio
Club will be sponsoring a s pecial -e-tent
s ta tion from me site 01 the Paul Bynyan
Fntiya l neat Brainerd MN. Operatio n will
be from 1800Z on September 22, un t,1
2100z on September 23. Opera lion will be
in tile lower por tions of tne General-class
pnone bands of 4().. 10 meters . For. com·
memoratlve OS l, send OSl .nd SASE 10
Rock Pa iN IliClYG. PO 80. 35<t. Pequot
la~es MN 5&l72.

PAUL BUNYAN FESTIVAL

HONORING BEAR BRYANT

MARK TWAIN ARA

OCEAN MONMOllTH ARC
OeMn Monmouln Amateur Radio Club

«)MARC) will operate KC2Q lrom 16lX1Z
on Septembe, 22, 1984, until 1600Z Sep
ter'l'lber 23. t~. f,om tile Guglielmo Mar·
coni Memoria l Towet wnicfl was used
etunng early t,.nSOC4:ll....c r_ ",ng exper·
lments. Frequaocies : 3.965. 7.265, 14.26!>,
21 .365,28.565. For a aSl send an SAS E, Of'

lor. Cl!If1lficate and a OSL lend $1.00 to
KH2B. 18 Ga.n)ner'S LsN!. M.naSQUan ~
08736.

the NM .nd CO border 10 tilTlH. II you
wish to join us, contact Daryl G..nt
W7lHO, 1865 C.mlno lJ.Imbre, Santa Fe
NM 87!i02.

A special_ent s ta tion will agai n oper.
.t. from tne heart crtne OK Corral , In cce
Junction witn the lnird .nnu.l AendeZ'YOUs
of The Gunlignters, September 1, 2, .nd 3.,,..

The OK Co"al was the ,Ita of tne f.
mous encct-cct between tne Earp and
Clanton taction, in 1881. Operat iOf'll. co
a.ponsor«t by KB7KZ .nd the Old Pueblo
Radio Club will begin at 1500 lITC, Sep
tember l,'nd run through 2200 UTC. sec
t-.n ber 3, on cw and SSB. Frequencies:
SSB-286llO, 21380, "280, 1280", CW
21130.7130.

A cer1ilieate will be . warded te eu who
wor~ ua .s well .s SWls. Please sern! •
large 8-112" x 11" SASE (oW cents POSt·
agel to: IliB7K.Z, PO eo. 36032, TUCI(ln AI
851oW.

The Hortnern New Mexico Amateu'
Radio Club wllll'lol<l llS 2nd a l'\flual stea~

IocOmoII¥e mobile operation on the Cum
bres .nd Toltec Rall,oad, September 8,
198., de 1000 MST to 1830 MST Frequen
cles of O(leration will be "225 MKz a nd
7.225 MHZ. The train willI..... lrom Anto
nllO CO to Osler CO .nd back, cross,ng

OK CORRAL, TOMBSTONE,
COCHISE COUNTY, ARIZONA

WINO AT WORLD'S FAIR
The Wireless 1....llIule 01 New Orlean,

(WINO) will be operat ing a special_nt
st.tlon.t tne louisiana World hpositlon
on August 31 .nd September 1. Tne "Won
d«Iul WINO W......and at the World'a
F.i,.. will enaD'e nan'l$ around the ""Ofkl
to contact tile World's Fair .mateur r.di o
,ta tion, KSWF, on tne Friday and Satu,·
day nights preceding Lsbor O.y, Irom
10:00 pm COT unt il 2:00 sm COT,

Contacts will be on the lOI'1y.meter
band, lSB, on or near 7.2.0 MHz. Propaga·
tlon ptI,mitting, KSWF will .Iso be on 75
.nd 20 meters.

Special commemorat ive aSUCerUII·
U1tes conf inning contacll will be .yai;"
able lor.n SASE 10: WINO, Box 65041 , New
Orleans LA 701H.

SUBMARINERS
The DuP.ge Am.teur Radio Club will be

oper.tlng a speci.l·eyenl stalion ,
W90UP, in honor of lhe 30tn .nnual c;on.

~ion 01 the US $utlInatlfle Veterans 01
World War Two from Wednesd.y, August
29, U'I,oogh S.lurday, September 1, 1984,
Irom tne submartne USS SI"",sl.s
wnicfl I, docked .s a War Museum .tong.
aide N.vy PIer In Chleal/O.

HOUff ot oper.tion will be from 1100 to
0300 lJTC d.lly on 10 through 80 metefl
and .ISO two meter._ For a commemor.
Ii... cer1lficate send $l.oo'nd a .10 SASE
to OARC, PO eox 71 , CI.,eOOon HHl' II
80515.

LAKE COUNTY ARS
The Ls~e county Amateur Radio Society

will have a ,pecial_ent ' t. tion, N6GJM,
a l the La~eCounty Fal,groundl on AugUlt
31 tn,ougn September 3, 10:00 am to 1();CJO
pm POST.

Opeflting Irequaoc les will be 10 to 20
kHz . bove the bottom portion o f CW and
pnon.e WondS, 15 tnrougn 80 meter•.

A 'P'lCial cer1ilica te is .ya il. bIe lor .n
SASE to KFll5G, PO eox 682, Cobb CA-

"'"

LOCOMOTIVE MOBILE

I
2
3
4
5
6
7
8,

10
11
12
13
14
IS
16
17
18
19
20
21

"23
24
25
26
27
28

2'
30

1
2
3
4
5
6

Date
••••

RS-8
UTe EQX

0 146 263
0 143 26 4
01 40 26 5
0138 265
0135 266
01 32 26 7
0 12 9 268
0 126 269
0 123 269
012 1 270
0 118 271
0 115 272
0 112 273
0 109 274
0 106 274
0104 27 5
010 1 27 6
0058 277
00 55 278
0052 278
0049 279
0047 280
0044 281
0041 28 2
00 38 28 3
0035 283
0032 284
0030 28 5
002 7 286
00 24 28 7
0021 287
0018 288
00 15 289
0013 290
00 10 291
0007 292

.........
RS-7

UTe EQ X
."'.... "'--

RS - 6
UTe EQX.."'._"'...

RS-5
UTe EQX

0009 244 0000 248 002S 249
0003 244 0143 275 00 15 248
0158 275 0 128 273 00 05 247
0 152 275 0112 271 0155 276
0147 275 0057 268 0 145 275
0 142 275 00 42 266 0135 27 4
0136 275 002 6 26 4 0 126 273
013 1 276 00 11 262 0116 272
0 125 276 0154 289 0 106 272
0120 276 0 139 287 00S7 271
01 15 276 0 123 284 00 47 270
0 109 276 0 108 28 2 00 38 26 9
0104 277 0053 Z80 0028 268
0059 277 0037 277 00 18 267
0053 277 0022 275 0009 266
0048 277 0006 273 0 15 8 29 5
00 43 277 0 150 300 0 148 294
0037 277 0 134 298 0139 293
0032 278 011 9 295 0 129 293
0027 278 0 103 293 0119 292
00 2 1 278 00 48 291 Ol i O 291
00 16 278 0033 288 0 100 290
00 11 278 0017 286 0050 289
0005 279 0002 284 00 4 1 288
0000 279 01 4 5 3 11 0031 287
0154 309 0130 309 0022 286
0149 309 0 114 307 0012 28S
0 144 309 0059 304 0002 285
0 138 310 004 3 302 0152 314
0 133 310 0028 300 01 42 313
0128 310 0013 297 0 132 312
0122 310 0 156 325 0 123 311
011 7 310 01 40 322 0113 3 10
01 11 311 0 125 320 0103 309
0106 311 0 110 318 0054 308
0101 311 0054 315 0044 307
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HAM IN SPACE-TAKE 3
Viti anolhe< amateur has beefl chosen by NASA for the .pa~.hutll.program. Tills

l Ime 11'. Or. Ron Parise WA4SIA. Ron's contract <:alla lo r atieast tW(l minions, the fi. st

bei ng 61F scheduled 10 fly in M" ch. 1986. Ron is Y&ry K !iwe in AMSAT aod has beetl
loCience COOfdina tor lor , .... UC).ll prOjeCt Regarding a mateu. ..edio ope<ation lrom lhe
ahulll., Ron ..~ he is " enll'lusiashc " and 1001<5 1000ard to bringing IKlIne radios aboard.
Possibl'l follow.up rllghts may include m issions in Noyember, 1986. and July. 1987.

Up-I o-date In lonn'hon on all aspects of sa tel lite O(lera tion may be obt. ined by luning
in to one 01 AMSArs information flets. Times ,'e in lITC'nd frequencies , 'e in kHz;
0200 Tuesday on 3850
1900 Sunday on U282
1800 Sunday on 21280
0300 Wednesday on 3850
0010O Wed nesday on 3850

You may also receoe l.te-bfe.klng news by copying tn.. ARRl bulletin. For. complete
schedule of ARRl transmissions, send an SASE to tne league a t 225 Main St,eet , New
ington CT 06111.

Th.nks to Amaf....' Sa'ellil..~ lor tn is montn ', information.

SPACE-SHUTTLE COMMENTARY
The Spacepor1 Amateur Repeater Club (SPARe) has been authorized by AMSAT ' 0

I.ansmil space-shuttle-minion CO/Tlm&/l la ry for all minion. on SpecIal SeNten Chan.
fIIll H2 (1 45_~ MHz) of AMSAT.QSCAA 10. SPARe. through the ' .ci tifies of UGCC and
W&QXS, * 111 prO'Olde space.shulU".....ltsion audio lor _al Ilouls each as t ime per.
mils, All amaleu''l'adlo ope<ators .rllt invi ted \0 submll recept ion repone to: SPARe, PO
Bo~ 612, Merritt Islalld FL 32952. (de Carl AA4MI)

.."'......



SOCIAL EVENTS

DR. DIGITAL

free swa p . nd I hop wllh regl str. tlon. Re
Ireshments will be .vaH. b1e. T. lk~n on
1"7,&0151.00 .nd 1«.571.17. FOI' lurt he<
InlOl'malion, conlllCl UARC Gablesl Com
millee, cJo Joh n T. Cermak WB3DOO, PO
Box 433, Republic PA 15of75, 01' phone

(" 12).24&2870.

teeee the compul81 10 the telephone line
ia polled (exa mined) every 10 ollen to see
II . call Is coming In. Polling can waSle a
g.eat deal 01 l ime, . s well as slow l he resl
01 the progr.m down.

A much beller way 01 doing Ihil la 10
IIle Inler.upt s. Every micropIOCIssor has
. n inter.upt InPUl line 01 some 1000m. II tile
lelep/>of'MHnlerf.ce ha rdwale was con
necled to Ille inlerrupl line on lhe micro
proces sor. II would c.use an Inlerrupl
.oul lne 10 be executed An Interrupt ,ou
line resembles a subroutine. tn 6502 sa·
~b1y I.nguage. an Inlerrupl rou llne
mlghl look like Inls :
INT LOA JOO

STA TURNOFF ;Iu.n I.anam iller oil
Rn

The ST" " . Iemenl 1101'''' • zero In a
memory loca lion Ina t causes our hypo
IlleIical transmi lle< 10 shu l 011. Not ice
Ihal l.... inler.upt IOU lineends In.n RTI In.
strUCllon InSlead 01 .n RTS insl .ucl ion _
This Is beeauae an Int.rrupl request
causes lhe lIa tua ' egls ler to be aaved on
lhe Slack In addllion 10 the progr.m
countM. The Rn s la temenl restores boIh
lhe s t.tus register and Ille progr.m counl·
er 10 l her. OI'i ginal Slates. This way, lhe
main program can ,esume execu lion a, il
nolhl ng hsppened.

On the 6502 mic 'oprocel$Ol, tr-a a.e
IWO inlerrupl connecliOns, IRQ and NM I.
The IRQ ;s a mUkabl. Inlerrup!. and lhe
NMI It ~m.sk.ble. A m.skable Inl",·
ruplla an inler.llpt th..1can be dlSillbled by

""ling. speci..1M in II".e lIatut register.
When Ihis bit it set . the mask..ble Inler
' upl (lAO} Is Ignored. Ttle NMI inl"" upl is
al wayl aCl ed upan: 1I cannot De mas~ed,

How doet II".e compuler know where 10
branch wilen en lnler.upl oe<::urt7 In lhe
6502, l!>ere .re • number 01 s pecia l Ioca·
lions called Interrupt veclOl's. reese Ioca·
lions conlaln the addresses thaI the inter·
'upl service rou l lnes Ilart et. The vec lor
locat ion 101' IIIe IRQ Inler'upt ls hex loca·
l ions FFFE a nd FFFF; lhe NMI veclor is a l
FFFA s nd FFFB

Next monlh, we 'Ue~p101'e Inler,uPIS lu' ·
lher . On tOI'ne 01 II".e newer processors,
sue/'l .tlhe 8096 .nd lhe 68000, Inlen'uplS
. 'e e~tremely comple~. II 01'18 masler' I""
use 01 microprocessor inlMrupts. one can
design much more efficienl computer·
controlled devlc....

WINDSOR ME,'-".
The Augulla Emeogency Amaleur Radio

Unil will sponsor lhe 19fW ARRL-sanr:·
lioned WindsOt Hamlest on Saturday, Sap.
lember 8, 19&t, . 1 11Ie Windsor F. I.grounds,
WlndsOt ME. The gate donal lon I. s lill $1.00
. ndcamping will be . v..ilallleon Friday and
Saturday nighl" Fealures will include •
lies markel , prog.ams, speakers, COfT'01I8l.

cl al dis"ibulOfS, Ilgh l mea ls,.nd the Iradl·

7 MILLION TUBES
FREE CATALOG

Includes all Curren t. Qbsojele. An·
IIQve . Hard To- flJld Ae<:e lvlng,
BroadUS!. Indl/'Stnal, RadIl)iTV
types LOWEST PRICES, MaiO'
Brands. III Sloc k

UNITY Electronics Dept. S
P,O, Bol 213, Uzabellt, MJ 07206

as CALL.. GOSUB, 01' JSA. FOI' e~ample, In
6502 .ssembly language, a ll<,/I)roulina
c.lI looks like Ih ls:

JSR SUB1

When th is Ilalemenl Is e~eculed, a num
ba< 01 Ihlngs happen. Fif$t. lhe con"""101
I"" progr.m counler Is stored in a spec ia l
memo<y locallon called Ihe " . ck. Tile
prooram counler Is a apecial .eglSler willi
In IIIe microproceaaor lhal conlalns Ille
address 01 the next Inl " ucllon 10 be e~.

cuted, Aller Ihis Is done, lhe add.ess 01
II".e a uDroo Une "SUB1 " Is Ioadad inlO lhe
prooram counter. This causes lhe COI'I'>

puler 10 br.nch to the subrouline,

Aller the subroullne la ' Inilhed, pro
gram . xecullon retu.ns to the " alemenl
ettee lhe c.lllng JSA. In 6502 as~bly

language, Ihis Is acc:ompllshed wllh lhe
RTS j,etu.n lrom s ubrouUne) s la lement.
FOI' ....mple, Su!lrOOllne SUB1 mlgh t look
like Ihi s:
SUB1 CtC

0.0, sea
'OC '"
STA XYZI
Rn;

The RTS essent ia lly ·'unOOeSH Ille JS R
sl. lement. It t. kes lhe v. lue 01 lhe pro
gram counler thai was stOl'ed on Ihe s lac k
by lhe JSR Sla tement . nd loads II back in.
10 I"" progoram counl.... This C. uses the
compuler to nt8U<I'l8 prog,am execut ion al
tne " " tament . f t", Irle JSA. Becaule 01
lhe w.y thaI I'" conlenls o l lhe prog.am
counter are s lored., lhe sutlrou!lne can be
called I,om any pert erme main prog ra m
and II will be able 10 return coo"01 to II".e
main prog,am.

Now lhat we ha.... the concept 01 a sub
routine out 01 the w.y, we can tlftg+n 10
look a l Intll1"rupts. An IntM' lIpl Is ,Imila .
to • subloutl ne except Ih.1 an ede-nal
_I. not. program call. c.iluaes It 10 be
g in esecutrco.

Suppose yoo are using a compuler 10
conlrol • RTTY mailbox IIalion lha l uselI

lelephone lines 10' con trol pu.poses ,
such as lurning lhe sys lem on and Oil.
One way 01 w'll ing the soIlw.re lor Ihe
c:omputer controller la 10 ha... it check tl".e
phone line every 10 oIten to see II a eense
coming In. This would 'lQuire a sollware
branch to lhe lelephone-check lng subrou
tine as ollen as posllble. This melhod II
ca lled ·'poI ling:' The hardware thaI InIM'

UNIONTOWN PA
SEP'

The Uniontown Amaleu. RadiO ClUb
will hokI lit 3511'1 ..nnuet Gablesl on tl".e
S.lurday after UIbOr Day. September 8,
1964. 00 the club grounds loc.led on the
Old P1"sburgh Road. Jusl oIf Raule 51 .nd
the 119 bypa.s, Unlon lown PA. Registra
lion Is 13.00 each or 2 lor $5.00. TIlere
wUl be I.... parking, I.ee coIlea, .nd a

bfing.your-own coYeI9d-dish e~l.avaganza

(barbeclled hamburgers and liquid .el.eall
menlt plO>ld&<f~ willi slng.along mutic and
entertainment by regional la len t. Alto on
Salurday will be a giant Iilitgale swa plesl, a
Ilansmiller hun!. and ledmical displays.
Talk~n on 22/.82 and.25l.&>. For lurlher ....
lormallon, wrile Jack H..yes W7CGK, 1321
E. 22 SI'ee" Cheyenne WY 82001.

WE INTERRUPT THIS
PROGRAM •• ,

For the pa s t lew monlhs , I've been dis
cussing l ome W. yl compulMI a ' e Inle .·
laced 10 e~lernal lQ uipmenl, s uch as am
a l_...ldIO lIa.dwa.._ Thls monlh. I will
conttoue Ihe discussion wilh a descrip
tion 01 interrupts.

II you'... w.i11en prog•• ms 01 any slz·
.ble lenglh, you ha"" probably divided
your code Into s ubrou l ines . A subroutine
Is. $llCUon 01 code llIal Is 10 be e~eculed

a numbel' of l imes duri ng a program's e~•
cuIion . II Is Invoked by a lIalemenl such

........ I,om I"" hachrs. I offer I"" lollow·
Ing gu ld&ll nes. See how many)'OU lollow.
Aeal programmers .. •

Use FORTRAN II
Use Inlel MnemoniCS 101' Z..so work
NevM uae commanls
Can .ead paper lape
Use obscu,e Irlch
Use DSEGs
Unde fl tend I"" USING directive
Can get out 01 WIII's End
Preler TECO 01' CP/M ED
Know RSX·l1M
Ne",, ' upg.aded Ihelr compulefl
Irom CP/M U
001'11 algn IlcetIsing agr.........11
P.ogram In uppercase
Slash the lelle< "0 " and not the
n umbel' ze<o
Use 8 " SSSO lloppy dil ks
Prog'am o il llIe lronl panel
Fee l Pl/M Is too high le",,1
Play TOP&10 AdYe<ltu re . Luna'
lander, and noIhi ng else
Use OllkSlr. ·s plc tu'e 101'. dart -

"",'Call by name
Prog ' . m 101' lun
Have Sn autographed plcture 01
Knuth
Take lher' work home
Are usuall y poet

""ndors ' lees a.e $10.00 101' Indoor space
.nd $3.00 101' OUldoor space_Fealu.es will
include new lQuipmenl .nd widao dl..
pl.ys , compule r demonltralions, lechnl
csl and nonleChnlca1 programs. a chicken
barbecue (new thi s yeaIj, and .wardt. Talk·
In on 146.311.g1 {W2EUF'IFll and 14652- FOI'
more In'ormalion, w.ila Nelson Oldfield,
128 Gr-.way Boule¥llfd, CheeIIlow.ga NY

""..

LARAMIEWY
SEP 7-8

The Northern Colorado ARC. lI>e~.

Sily 01 Wyoming ARC, and the Slty-Wy ARC
will jolnlly . ponSOl lhe l;nh annual High
Pla ins Ham Roundup on $eplember 7-9,
19&t, at lhe Ya/low Pine Campground in tl".e
Medicine Bow Nallonal Forest (35 miles
weal 0 ' Cheyennel. TIlere a'e no reglsl ••·
tlon '- ..capt 101' a modesl Forest Ser·
vice chatge 101' camper S. Salurday's sr::hac).

ule will Incluoo a campll<e oookOUl .nd

MAILBAG

YOOf Friend ,
Dr. Digilal

REAL PROGRAMMERS

Robert Swirsky AF2M
POBox 122
Cedsrhurst NY 11516

Are yOU a ,eal programmer? There has
been tI'lUdl wrillen on wl'lal separales llIe
•eal hams lrom I"" a ppl ia no;:a OI*'aIOl'S,
but no l on how 10 te!! Ihe ,eal progrsm-

Every so olten, I look through the lelle.s
•~.... It ah..a~ amazes .... to lee aU
tile silly tllinge I am nked to do-debug

prog,ams. design hardware, 01' ....ue sctt
waf' . Today, I gal what Is by 'a r the moat
interesting \ol l.... It ,Nl!a:

Dear 01'. Digital,
I neYfl' thought I'd be w,illnglo )'(Ill, but

the problem penia l$. In ttle cold 01winl&r,
ltley freeze~ and I e.n', do. thing WIlli
them; In 1M 'ummet', ll'ley curl liP and
wrinkle. Please. Of. Oilli l a l, I need nelp. My
d igits bOlt>er me so.

Ilesi<lell a ll Ih. ' - OIher people place
Ih#lr diglla on lop 01 mine! Really, Doctor,
can't anytiling be done? They. of course
say (mumblej "Excuse me, R "S 'ClJH me,"
at -S'rry,R but my dlgits.eM anyway.

HELPl

Unfortunately, tile leller had no aigna
II,..e or .-tum "<ld'_.so I'lt ~ve to reply
in tile COlumn:

Deaf Fr'end,
I lnil'lll l /'Iave .. loOIuliOtl lo 'fOUl Pfoblem

l/'la! will ...:lute )'OUr d igit",1 problems by
twenty percent (lnrl make you • belle.
compute< p<og'ammer.

My IdA Is Ihls: H.... IWO of you. lingers
.emcMld. This way lhere ..ill be I_er lin.
gers 10 gl"" you g rie l. In adeli lloo, you'lt be
a ..hlz ..nn octet (ba se 8) not ation. If you
progl"am In assembly lanouaQll. baM 8
will come in handy.

Uslmg. In Ihls coIumn.<tI~ I," 01
dYrfl" on.~".ilab~ 1>851.. Tila It»
/ow,ng ill/orma tion shfMIld I>a illt;/lJ(1&rJ ill
e""", ennou"ceme"t: SPOIlsor, <tvellt, date,
fime, place, CIty, lIare, admiSSion Cha~/il
any/, I..,...,.., ' illIe';"/~ .MI 1M

name 0/ whom 10contae/Ior IUffhM 1II/1Ym"
t!Oll. AnllOUncemenl s must b<t ..-i.1I<1 by 73
Magazine by me firsl 01 ,,,. monlh, , _

matlttI. (1rlOI' 10 ''''' matlttI ;n wlfiCll ltle _ 1t
1&If" plac&. Malt to EdltOI'ItI l OIIioaa, 73 Mag.
azlne, Pine S t., PYlrwbotough NH 03458.

BUFFALO NY
SEP 7_'

Ham-().Rama and COmPUlet/esl 11l1W
will be held on Frlday.nd S.lulday, Sep
lember ?-8, 19804, .tlhe Erie COunly Fa ir·
ground. (Bullalo Raceway, south 01 Bul.

1. 10 NY). '""" Ilours on Friday are 8:00 pm
10 9:00 pm . nd on S.lu.day 7:OO .m 10
5:00 pm. Adm lstlon is $.01.50. Flea·market

73 Magazine a September,l984 79
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MOBILE AL
SEP 15- 18

MT. CLEMENS MI
S EP 16

TIle L'Anse er....se Amat....' Rad,o Club
w,lI I'W>kl lheir 12th annual swa p and shop
on Sunday, Seplember 16, 1984. f, um 9:00
am 10 3:00 pm.•t Ifle L'Anse C'I!'U8e High
Scnool, Mt. Clemens Ml. Take 1-94 "UI
bound 10 I"" Metropohtan Parkway e. ,' ;

The Connecticul Valiey FM Assoclal lon
will hold its 8tll annual haomlesl and flea
markel on September 16. 1\1801. f,om 9:00
am 10 5:00 pm, ra ,n or shine. at King R>dge
Ski Area . Sulton NH lexll 11 on 1-a9), Gener·
a l admissiOn Is 12.00 and lor dealers or flea
marleeteer$. the lee lor lai lgahng or lablee
is $3-00 eaen FOOd w<ll be .....ilatlle on ' ''''
premises and lhere will be overnlllnl camp.
ing only for self-conla ined "ni ls T' lk-in on
l.e,1&'.76 or l.e 52 Sifl'(llex

SUTTON NH
S EP 16

SEBASTOPOL CA
SEP 15

The Sonoma Cou nly Radio Ama teurs.
Inc.• will hold lhelr second afWIUlI ham

'adiO fiN- marleet on Sal u' day, Seplemoer
15. 1984. from 8:00 am 10 2:00 pm, a l Ihe
Sebaslopol Communlly Center, 390 Mo,·
. 11 SI,"1. Sebaslopol CA (5 mil", wesl of
Santa Rosa. lusl 011 Hwy 121. AdmISSl()n
and parle ing a ra ' ree. TaDles a le 55.00 In
ad. ance and 56,00 al the dOO " Vendor se l·
up slafl' al 7:00 am. Fealures will rrercoe
a <adio clif\ic. e.llitMl S. 'eh8$l'lments , and
an a ucl tOfl arOUnd noon. Ta lk';n on 146,131
.73. For Ilckets and more intomla lion , w"Ie
SCRA. Box 118 . Santa Rosa CA 95404.

The MOOi le Ama teur ~io Club w,lI
sponsor lhe HOspilalily Haml" t on Sep
lambe'r 15--18. 1984 . Peginnlng at 9:00 am.
a l the Te.as S treEt l Rec,eati on Cen ler ott
1·10. Admis s ion Is nee. There will be XYU
YL o>cliv'lles. s wap tables. adequale par_ .
ing . re.sonable O¥efn,glll ,alElS. and \lOOfl
100d. Ta lk·,n on 148.22/.82. Fo.- mo,e Intor·
mallon , conlaCI Porle, Cllamber s KI4FE.
3320 Emelye o.iViJ. Mobi le AL 36609. or
phone 12051-661·1180.

.nd Shop on Saturday , Seplem ber 15,
1984. Peginning a l 8:00 am. a l lhe Hud
aonville Fa"grounds. Thera will be ONI·
ers. a concession. an indOor slles a ,ea ,
and an outdOOf trunk-swa p a rea . Talk·in
on 148.16/.78 For mora Information,
_ 'Ie G<and Rapids Ama teur RaOiO ASSO
cia llon, Inc .• PO Bo. 1248. Grand Rapids
MI49501,

ButlER PA
S EP.

ORAN D RAPIDS MI
SEP 15

The Gr'nd Raplds Amaleur Radio As·
IOCI.tion. Inc.. will hold lIS aflf'lUal Swa p

The Shawnee Amlleur Radio As socia 
lion will hold ilS 2811l .nnual haml.., on
Seplembe< 9 , 1984 . a t the John A. Logan
Ju nior Collage Campus. Roule 13 weal.
Carlenille IL (6 mUes eaSI 01Carbondalej.
Admit-aion ia $3.00 and flea-m,a'kel lac,lea
ara tree. " c livil i" will Include lorums.
ladl", ~enla, and lunch served on Ihe
campus. Th.re will be camping avai lable
acroes lhe road, motelS neartly. and plen
ty 01 tree parking . Ta lk4n on 3.925 Irom
8:00 .m 10 9:00 am a nd on 148.251.85. For
mora Informal ion, phone Bill Johnson
WIl ERt a l (8181-451-7586.

CART ERVILLE IL
SEP .

The Oza,k ' Amateu, Rad iO $oc,elY will
hold me 3rd .nnu.1 OZ8fkS Amaleur RadiO
CluD Cong.ess and Swapfesl on Sund.y.
5eptambe< t . 1984. beQ.nning at 1\;(10 am,
a t ,he Monetl Cily Park. jllflClion 01 hill!\
ways US 60 and MO 37, Mone ll MO (be·
Iween Sp'ingfield and Joplin). The re Is no
adm,asion charO'" and noeharO'" for swap
s pace (a . ail able on a " rs l-come. lirs l·
serve bas,s). The bullet d inner Degrns a t
1:00 pm (brlnll a s lnole coverall dish and
sh8fe In the feaSI). Talk4n on lhe
l .e.37/.97 repEl. ' e< .nd 7.250 MHz, For
more information , contaCI lhe OZlfks Am
a leur Radio Socie'y. 80. 327, Auror . MQ

"''''

Tha BuUa' County ARA. Inc.• will s po'"
SOl' lhai , 71h Buller Haml"1 on Su......y.
Seplambe< II. 1984. Irom 9:00 am to 4:00
pm, II lhe Bulle< Fa rm Show Grounds al
Roe Alrpoll , Bull"., PA. The admiss io n ee
nation Is 51.00 and ch ildren uflde< 12 will
tie a(lmi"'" f,,,,, . The outsl'" Ilea markel
I. I... and the indOor fl......'..,,1 vendor'a
space Is $5,00 per 8·1001 table. o...e,niglll
campers will be welcome and lhere will be
pIenly 01 parking , OIher O¥efnlght accom
modalions Ife anilable at area motels
and f1y';n accommoclllions are available
al Iha a irport. Talk·in on .961.36, ,8. /.24.
and ,52. For more information. conlacl
Dan Metrick WA.3GOS. 131 Re;ger Road.
8lfller PA 16001. or pllone (412)-283-1719,

TORRINGTONc;---.v
S EP 9

TI'Ie CO Radio Club will hold lIS hamfest
on Sunday. Seplember 9, 198. , Irom B:oo
am to 4:00 pm. at lhe Torringlon Rel irees
Orop.ln Cenler, East Allle<I St reet . Admis

sion la 52.00. la lll" a'. 57.00. and ' he fee
for ta ligaUnll is $5.00. Ta lk·ln on 146.05
and 147.24 , For more inlormal lon . wrl'e
Donald D. Taylor M 1GKJ , PO Bo. 455.
Wale<lown CT 08795.

eenlflf. Tickels are 55,00 In advance and
S8,00 al lhe dOOr. Hours for Salurday ara
noon 106.:00 pm and lor Sunday. 8:00 am 10
2:00 pm. Special """"Ia lor the IId 'es in
clude a Salu/d.y aft flf flO()f'l lour of Fo.-I
Concho and Old San Angelo. There will be
seminars and group ~'ngs Saturday
afternoon and Sunday morn rng. and a r.
cephon for dea lers followed by a social
hou' ror amalllU'S on salurday night. Talk·
in on t.e,341,94. For prHegiSlraliOn or no.
tellmolel accommodallOftS. ....Ie CEN TEX
HAMFEST 114. PO Bo. 3751, San AflgeIo TX
76902.

PEORIA IL
SEP 1S-16

~_- The Peor,a Area Amale ur Radio Club

=__-- wi ll hold its Peor ia Supedeal '84 On Sep.
~-__,_.~ONe::n1iO teeeee 15-1 6. 1984, al the Expos,t ,on Gar·

SEP 9 <Mons . W Nortl'lmoo< Road . Peor ,a IL The
~te opens at 6:00 am and the Commer·
cial Building a t 9:00 am. ,6,dmos aion is
53.00 In advance and 54.00 at Ihe g ate:
ch,ldren unoe< 12 w,1I be adm, Ued I,ee
Aelivitlea wi ll include amat_..dio anll

computer displays, a nuge Ilea marke l, a
free bus 10 Nonhwoods Mall on Sunday.
and a Salurday-nigllt Informal geH~

O"'thel al Herllage House SrnorgastlO<d,
8209 N. Mt. Hawley Road. Peorl. IL The<e
a,a fuil ca mping reemnee o n the g,ounds.
Talk·ln on 146,16/,76 (W9UVI I. Fo.- reserva
t,ons and more ,nlormation. SInd an
SASE 10 Supe<lesl 'U. PO 80. 3461.
Peoria IL 61614

/

9.95

i 6 '~ J f YNN3JNY

$59.95

PHONE OR MAIL
( 3 1 71 2 9 1 7 2 8 0

2 9 1 2995

BUILT ANTENNA
AND VARIABLE TUNER
OPERA TES ON TV
CHANNELS 2 THRU 6

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED Z;

$ 6 .9 5 ~
~

ALL RG59/U COAX CABLES Ul
COME WITH CONNECTOR '"
ATTACHED ~

100 FT .•..•.•...••.•.$15.95 ~

7 5 FT .........••.••.$13.95 ~

50 FT ...•.•.•.•.•.•.$10.95
3 FT .... ..•..•_$ 2.50

SAN ANGELO TX
SEPll--9

The 58n Angelo Amaleur RadIO Club will
hold CEN TEX HAMFEST '&t on Sep!embef
8-9. 1984. in lhe San Angelo Convenlion

MELBOURN E FL
SEPl-t

The Plalinum Coasl Amat_ R.dIo S0ci
ety will Mold ilS 19th annual haml"'1 and in
door swap.and-shop flea ma,ket on Sep
lember "'9, 1984, at lhe Melbourne Aooil~

rium "'i'njuiOtl is $3.00 in adlrance and
$400 a l the dOOr. Swap taDies a'e 510-00_
The<ew,'1 be fOOd and p1enly or rree park ing
av..latlle. as _I as awards. lorums . and
~ings. Talk4n on .251.8S and 521.52. For
_II()nS. Iables. and more InformallOll,
wrlle PCARS. PO Boo 1004. Melbourne FL

"''''

1. 9 TO 2 .5 GHZ

ITFlICN!::IX,~c
621 9 C OF F M A N RD .

INDI ANAPOLIS . IN 46268

6-10 P.M. (((r"I'!J!/f!.:/~\\\\ \\\\\I\\\\\\~l
Sun.lhru Thurs. 1\111' , t ,$-Se:<m:i11

• - _. cd;':,~~gW~~
- . _ 13313 FOREST Hill RD.

VISA GRAND LEDGE, MICHIGAN 48837

U
Q ADO sa.eo FOR SHIPP1NQ

i6 'U OJ i6 '9 S WtlO;l s s o n a tl3SSntl

~:- - ..;;;...- - - 
~ MICROWAVE
loll ANTENNA KIT •.... ....• $9 .95

f:j DOWN CONV KIT .•.. . $9.95

~POWER SUPPLY KIT $9.95

~CABINET•.....•••••......•. $6.95

U $36.80
..:
~

c
Q

e

VARIABLE POW ER SUPPLY
BOARD & PARTS KIT

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

··F.C.C. Amateur Ind Commerctll 1.JcfIn_
Sa l.. ollcom Business a nd Marine Communica tIons Equip.
ment a nd XU.ll Mobil. Telephones.

COMPLETE SYSTEMS
MANUFA CTURER OF

MARION IN
SEP e

The Slh ..........1 G<anl Counly Ondlanaj
""'-,_~ Club hamfesl "';11 tit _
on SaIUfday. September 8. 1984. beginning
al 8:00 am. a l MeCaflhy Hall, St. Paul's
CamoHc Gnurch, MariOn IN . DoNliorls a ,e
12.00 In adlrance and $3.00 al me gata. Res
_lions lor an ll-100l laDle a<e 12.00 NCh.
Refreshments and nee parking will be ava il·
able. Talk4n on 141>.19179 and 146.52 Sim
plex . For more Infon'NlliOn and liekel s,
-'" an SASE to Jlm Allman W09EOl. 1108
Spence< A-.oo. Ma' iOn IN.

liO<\ll I Salurday *n and cas_ole suppet.
Talk4n on lhe l .e 22l.82 r89Nle<. For "-,,.
Iller Inlon'NlliOl'l, conlKt Don ~nson

N1 AD1, RFD .:2. IlOJl 3678. G<_ ME
0423&. or phone (207j.9.C&7557 ,

OO Ttchnlcel Iance by F.C.C. Ial .r' lechnidan . "" "lI 11'.- 1""'1NjMlr, ,"t,
.nd .,Igo .' 1IQUIpmant 10 .... you -..ttl you can counl 6n.

-REPAIRS -TESTS -INSTALLATIONS

-ALIGNMENTS -MODIFICATIONS -EVALUATIONS

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES
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nUIRANY
SfP 29

The Columbia Amaleur Radio Assoc ia ,
lion ....iIl hold ilS 61h annual hamlest on
Sunday. OCtober 7. 1964, 110m 8:00 em 10
3:30 pm, a t lhe Howard County Fa i' ·
grouflCls (15 milft west 01 Baltimore, just
o ff ~10 on Route 1« , 1 mile wesl 0' Roule
32). Admission is $3.00 aflCl XYLs and chll,
dren will be adm illed tree. Ta bles are
106.00 addi llonal l' paid by September 30Ih
and 106.00 addiliona l .11", tllal eete. Oul·
dooI la itgaling la $3.00 additional and ill
door ta ilgal ing la $6.00 addiUon,,1. Food
..ill be available. Ta l~~n on 141.7351.135
.nd 146.521.52. For lable reservalions " nd
more inlormalion. wrile Mike Vore WJCCV,
9096 Lambskin Lane, CoIumbla MD 2t045,
or p/'oOne (30 1~992'''953.

BALTIMO RE MD

00"

SYRACUSE NY

00'"
The RadIo Amateurs 01 Gtealel Syracuse

1964 Hamlesl wHi lie held on salun:tlly. 0c
tober 13. 1964. beginning 819:00 am, allhe
Arl end Home Cente<' Buildino. New York
Stala Faitglounds. Syracuse NY (adjacent
10 Inlllf'slale 690, jusl 3 miles aoul"""sl 01
tile NYS Thruway, e xil 39, and one mile
OOf\hwesl 01 Sl"eeuse aflCl Roule 61~ The
hamtnl will have complete indoor facililie.
aflCl. _t!lel permin ing, there will be an
OUidoolllea market in the IIont courtyard.
Volu-nleer eums will be given tor Novice,
Technician, a nd General classes. flIeak/as i
and lunch eervIce will be evailable. Com
1'I'ItItCif,1 exhlbi lors may begin t,*, setup on
Friday from 7:30 pm 10 10:00 pm and on Sat ·
urday trom 700 am to 9:00a m.

Wa" lngton PA. The conlerence witlleatu,e
.n al'-day VHF program. a cockl.1l flour
and get-logethel al 6:30 pm, and a bullet
dinner ($13.00 eachl at 7:30 pm. Conl«enos
reogistralion Is $4.00 in adv ilnQf (betore sep
lember 23rdl. $5.00 a l the door, and in
dOOM IIdmission 10 lhe Hamarama. AI>
mission 10 lhe Hamalarna , lea market on
Sunday is $3.00 eflCl sailing spaces a re
$5.00 each. The gale will open at 600 am for
sailers (bIfng your own l abIes~ Food and
dIfnIi: ..ill be availeble. Talk~n on 146.52
MHz (W3CClQ. For lTIOIe 'nformatlon, c0n.

tact Hamara ma '64. Poll t Ofllce Box 311,
Soulhampton PA 18966, or phone Lee A.
Cd'6l K3MXM at (215~942.

OQVER UA

0"'"
The Middlesex Amateur Radio Club will

hold ils annual Amateur Flea Ma rket on 0c
tober 20, 1984, from 9:00 am to 3:00 pm, a l
Dovel TOVrIn Hall, Dovel MA Admission IS
$1.00 a nd ta bles a re $6.00 each. Refresh
.....IS and ample llee parking ..ill be aval~

able. FOIlurthel Inlormallon, send an SASE
10 IIV Geller K0 1N. 1450 Worcest", Road,
I422A, F,a mingha m MA 01101 .

10 9:00 pm. The c lasses a re free, but lhe
COIl 0 ' melelial . ....ill be paid by lhe stu
denl •. For In/ormation. conl.cl me a l lhe
.ddress r>el0VrI (please include YOU' phone
",.._

Frank MllIuccf K1 BPN
cJo 1'79 Amaleur Radio A..oclatlon

PO Box 171
ChaI_ ..... 02150

MASS. CLASSES
1...--__1

HAMilTON ONT CAN
00..

The Hamilton Amilleur Radio Club. Inc.,
will hold ilS 2nd anrouaillea markel on Sat·
urday. October 6. 1964. beginning at 6;JO
am, at Marrill Hall , Ancas tel Fairg,oun<;ls,
625 Hljjlf'rNay 53 E.s l. Admission is $2.00.
Fte.mar1<et -.dOi s ' 6-loot tables are $4.00
plus admission and oommercial vendof!I '
8-IOOllables are $10,00 wi th admission Ill
c1uded. Thefe ..iIl be ,oom lor 150 _.XiS
and setU(l "';11be trom 7:00 am 10 6;30 ......

COflee. sofl df.......s,.nd sandwiches will be
available. Talk4n on 146,16/146.76 (VE3NCFj.
For space 'eserval ions, cceract HAAC
Flea-M"rkel Comm;Uee. PO Box 253. Ham
ilion ONT 18N 3C8- For lTIOIe informalion.
conteet Stan VE3GFE on VE3NCF.

The Elm!ra Amaleu r Radio Associalion
will pr_1 lhe nlnlh annual Elmira Interna·
tional Hamfast on $eplembel 29. 1964.
lrom 6:00 am 10 5;00 pm, et lhe Chlwnung
COUnty Fairgrounds. Acllvilies w!ll inctude
an outdoor Ilea markel, indoor deale<' di•
pl.ys of.- equipment, aflCl blNkfasl aflCl
lunch serYed on lhe premi_, Tlcl<els a'e
available at the gate or In advance trom
Steve ZOIkosky, 116 E'sl 8th Sl reet, Elmira
Heighls NY 14900.

be IIdmitled Irae. Tables a ra $5.00 In ao
~anca and $7.00 a l lhe dooI ldealers wtll
be IIdmilllld al 800~ Food, dfIni<s• • nd
I.. pallling "';11 be available. Tlllk~n on
me 141.3G'141.90 repeatel a nd .52 d iltlCl.
For more inlormat ion, coetect Ed Sadesk'
KA IHR, 49 CIrcle Drhe, Willimanllc CT
06226, or phone~7t)2g.

We're sponsoring No¥lce aflCl Technl
clanlGeneral clasSM 10 be held a l Chel·
sea High School (Chelsea MA) slarting
Saplllmber 18, 1964. ClasSM ....iII be hekI
on Tuetday aflCl Thu rsday nights from 7:30

ADRIAN UI
SEP 23

The Adlfen "'ma teu, Radio Club will
hold Its 12th a nnua l hamlesl on Su nd a y.
September 23, 1964. el the lena_ Coun
ty Fa irgrounds, Adrian lol l. B<lcausa tabln
ilre limited, reservations (by check 01

cash) must be made no la ler than
Septembel 15, 1984. For more Intorma·
tlon, tickela, or tables, conlact Adria n Am-
aleur Radio Club, PO Box 26, Adrian MI
.t9221 .

WAilAINGTON PA
OCT 8-7

The Pack Rats (Ml. Airy VHF ARC) cce
dially ;"";Ie all amateu~and tl1ej, I,iends 10
lhe 81!1 annual Mo:».uanllc VHF Conlel'
llI'ICIl ""'lch ..iIl be llekl on Saturday, OClo
bar 6. 1984. from 9:00am 10 500 pm, at the
WlUTIngton MoIor Lodge, Route 611, Wa r·
rlngton PA,'nd 10 lhei r 131h Pack Ral Ham-
lIIama on Sunday, OClober 7, 1984, 'rom
7:00 a m 10 ~:OO pm, rain or shine, at the
Bucks Counly Drive-In Theal"'. Roule 611,

I

WICHITA KS
SEP :t3

The W~la Hamfesl will be held on
Seplembel 23. 1984. at Camp Hlawalhll.
t 701 West 51s1 Street ~h. Wic hlla KS
67204. Features ....ill include . Ilea mar1<et,
plograms. • nd COI I. ,.cial exhibilS. For
more inlorma lion, conteel Norm Tramba
WAflHWH, 34Q S. 1st , Clea Mal81 KS 61026.
or phone (316)-584-&25.

The a nnu.1 Wlchila Amaleur Radio
Society Tornado Allay Hllmf..1 will be
held on SalU'day a nd Sunday, Seplembef
22-23, 196~ , al lhe N.lionlll Guard
Armory, Wichita Falls TX. The hours on
Salurday will be 9:00 am to 5:00 pm and on
Sunday, 9:00 am 10 2:00 pm, Regisll.lion
will begin al 9:00 am Dolh days a nd is
$4.00 par person In advance "nd $5.00 al
the dooI. Pr~egislrahon close$ Wedne-s
day. $eplember 19th. Thera will be a large
indoor Ilea markel and lables are $3,00
each. Features will include commercia l
doalel" d isplays , compule<' <:IN lers .nd
demOnSl ra tions, ladies' aellvlll es••nd
s pecial even ts. II you wish 10 I"ke an
amateur exem, send FCC 1000m 610 10 the
hamtesl address prlOl' 10 Augu sl n , 1964
A conoession SlaflCl ",II be open Doth
days. Ta lk·in on 14(0.341,94. 147.751.15,
4~9.3OI«~.3O, and «9,2014,",20. FOl' more
in'o rma lio n 01' ple-reg islration, ccetact
WARS Hamlesl. PO Box 4363, Wichita
Fa lls TX 76306.

The l 11h .ronual Lanie<ta nd ARC Ham-
fest will be held on Seplember 23. 1964.
befl inning at 9:00 am, in lhe Holiday Hall
a l Holiday Inn. Ga inesville GA. There will
be Iree labln and . n inside d Isplay area
lor dea lers 'eserving in .""anee. A large
pa rking lot wiil be a vailable 101' lhe free
Ilea ma rke l. OIhef leatu,es will include a
Ieh -loot CW contes,- • ladies' counlry
afore. lind many IlCIiYi hllS. Talk·in on
146 .07/.67 . For more Inio rm illion and
rese rva l io ns. contac t Ph il loveless
KC4UC. 3594 Thompson Bend. Gai nes,
Ylile GA J0506. or call1~~532.g 1 60.

DANBURY CT

SEP "
The Candle"rxxl Amateur ADo Assocf.

alion will hold Its ..nnual tlea markel on
Sunday. SePlember 23. 1984, I,om 10:00 am
10 4:00 pm. et lhe E'ks lodge, ~ Main
Street, Oanbury CT (exil 5 off lo&t~ Admis
s ion la $2.00 and la bles ara $7.00. Rehash
ments will be available. Talk·in on 147.721

.12- FOI advance table reserva lions. contact
CARl., PO eox 2036. OanllurYCT 066 tO. For
lTIOIe inlormation. phone George PoIitzi
KC20F al (914~533-2758. Rose Parrack
WA WOP at (203).743--6834. or George Sla l81
AF1U af (21:Jl-.43ll-0549

GAINESVil l E GA
S EP :t3

WILLIMANTIC CT
SEP za

The N.alcnaog Amill... Radio As8ocia
lIon ..i11 hold its annual gia nt 'lea m&I!<et on
Sunday. Seplember 23. t964. from 9:00 am
to.OO pm. allhe Elks Home, 196 PI" asant
Stmel (off Route 32), Willimanlic CT. Ad

mission is $2.oo .nd en 'ldren under 16 will

Clude deale~, special display" fOl'ums,
COITlflUl« eQUipn-..I, a g l.nt Ilea malket,
nee XTl bingo. and"""",*, lor I,.,. kids. For
Ilckels . nd more Inlormalion, wrile Jim
Harrison N4NV. 12~ little Bay Avenue,
t+orlolk VA 23503. or call1804f681·1695.

WICHITA F...LlS TX
SEP 22-23

VENICE OH

SEP I'

VIRGINIA BEACH VA
SEP 22·23

The 1964 ARRl Roanol<e Oivis ion C0n
vention and 9lh a nnua l Amaleur Radlol
Compo.,u. Fair will be held 011 SaturOay aflCl
SuncSay. SepI_ 22-23, t964, lrom 9:00
am 10 5:00 pm boIh days. a l 1!'Ie Virglni.
Beach VA Pavilion. Admission lor Dolh
days Is $<1.00 In a""anee and $5.00 a l the
dooI. F.......rkal tal>les are $5.00 lor one
day a nd $6.00 lor bo!h days. Feel"'es in-

then teee the Me tropolita n Par~way to
Croc~e<; lurn left on Crocke< to Fleimold
and lhen rigl'll on Reimold to the la sl
school, l ·...nse C,euse High School . M
miss ion Is $1.00 In advance and $2.00 et
the dooI. FCC ,eprll,"",tatl-.es wHI be
me-•• as 1 a s j)/enly of ..... and used
gea" There ill be lo ts of lood and park.
Ing. Ta lk·ln on 147.691.09 and 14(0.52, For
more Informa tion, send an S"'SE to Mau·
rice Schiet8Clltta NSCEU, 1S835 Touraine
Court, Mt. Clemans MI 480«. or phone

(313}2fl6.1843.

AUGUSTA GA
SEP 11

The Amil t... Radio Club 01 "'ugusta ....11
hOld its a nnual hamlnt on September 16,
1984 , at Julian Smith Casino Park. Ticke ts
• re $1.00 each, 6 lor $5,00, or 13 lor $10.00.
Fe;IlUfes "'; 11 inc lude a Ilea market in lhe
park ing lot . a barbecue. relr8lllmenlS,
dealers. antenalnment , a nd on salurday
eYIIrli ng. a hospilality ,oom at Ramada Inn
West. Washington Ro.d. rooms 108-110.
Talk~n on 145.49 - 6Ol1 For mote inlorma
lion. send an SASE to O. F. MIlle< WB4YHT,
Hamfesl Chairman. 4505 Shawnee Road.
Martinez GA 30907. or call l~«)4)--llBO-3700.

NEW KENSINGTON P...
SEP 1.

The Sk,....iew Radio Society ....111 hold its
aNlUal hamfest on Sunday, Seplembef 16,
1964. I,om noon until 400 pm, at the club
grouncb on Tun<ay Ridge~~ Ken
Sington PA RegiSlralion lee Is $2.00 a nd
veodofs ' lees are $4.00. Awards will be
presented, Taik~n on .041,64 and Sl
simplell.

The Chica\1O FM Club will sponsor Aa
dio exPO '64 on Salun:tlly and Sunday, sep
t_ 22·23, 1964. al 1!'Ie Lake Counly
Fa irg,ounds . Rln. 120 a nd 45. Grllys lake
IL Tickets, good lor Doth days , are $3,00
in . ""anee and $4.00 II lhe gale. Tile Ilea
mark'" WIll open.t 6:00 a m . fICl I!'le exh lt).
ilS will open " 9:00 a m. There ..ill be a
gianl ouldoor !Iea·ma'kel area. Aeserved
indoor filla-markllllables are availaDle 101'

$500 ~ day. 01""" INlu' 88 will Include
semtnar,. leehnica l la lks , ladles' pro.
llrams . and tree parkino aflCl overn ight
camping. Talk·in on 146.161,76. For mOl'e
information. send a n SAS E to Radio Expo
"64. Box 1532. EvaM IOI1lll102Oo&. or phone

(312)-582-6923.

GRAYSlAKE u,
SEP 22·:t3

The 1oIty_ 81 ~h~ Cincimali Ham
lesl "';11 be hekl on Sunday. September 16
1964, at Slricke<" S G'ove, Stale Route 126.
one mile wesl 01 Venice (Ross) OH. Admia·
sion ..-.:l ,eg;stral l()O are ~OO. F..,luras
"';11 include a Ilea market (radl\>lelalad
p<odvcls only), exhibils, music, talks . a hid
den I"nsmiller hunl. and an air show. Food
and retre$lWTlflfllS will be available . For
mote inlormation. oonlact Ullian Abbotl
KIlCKI. 317Gt~1 Rood, Cincinnati OH.,,,,

73 MagaZine a September, 1984 81



82 73 Magazine· September, 1984
Thf IC·2 7fA two-mal", fransceltillt ' rom Icom.

Design and Feelu...

The case itsell measu,es 11(1 mmjH) x
285 mm(W) x 275 mmjOI. and Ille unit
weighs 5.2 kg. The Anta""a conneclor,
which fll lhe standa,d 5O-Ohm, unbal
anced PL-25II, I. I<lailod on I"'" back
panel. AllIOl<lailed on lila badr. panel a ' a
It\e Keytw lack. lila Ground connection,
tt\e hler-nal.speaker Jac k, the Pow«.
Supply plug , and a flH!lO'<'abie pla le for
use with the o pl io nal Inle rna l powtH' s up
ply, On the left .ide of Ihe radi o .re lour
rubbe< leet 1IO Ihai il may be SlDOd up on Its
side_Located on the , Ight lIide i•• handte
10< e;I, y POt!abihty. The botlom tllIs lila
usual "'tOt< feet a nd a lol<t-4own I land
ItllIl lifts the lronl 01 lhe unt1 an Inch or so
above t he opINa ling surface. The lop pa...
el Is barren .xCltj)t fo< ..ent lllitS and a n ....
cl08urll Which houses the VOX conl'ols .
No.. all s ides are aoxounl ed fo r excepl fOl
the one most etten Slltln; Ilia Iront panel ,

At Ilrsl , thol dazzling a rra y of bu llona
a nd knobs may be a_ Inspi.lng , bul a ll
you ..ill soon see, lhey a'e a rranged by
IUI\Cl Ion and are easy 10 ..III. In teet, ""ny
01 the Swit~ are ,a ,ely louched a rt.,.
lhe inlUal progranvning oI lhe .adio. How
_ . they are tha<e 10< use wh__ an

un USual o pe ra ting condil ion p,es.nls
Itselt

The Ilrs l lh ing Ihat most people no tice
..hen lhey Ilrs l see lhol radio Is il s dig ,lal
d iSPIIlY. Thot d ua l colors make 10< a n euy
Inapection 01 lhe c urrenl _ling of I"'"
.adio .. llhout look ing a ll ovw at ",.ny Ol l
IINeflt s .. l t~, Si~ you lie.. al,ea.ty
been introduced to the dl8p1ay, we ..ill
I. a ve It fOl' a while tnen ret urn to II, lor it is
the central a rlla Where c urren t inlOl'ma.
lion is displ ayed,

To the lelt of the d isplay Is the met....
This met", pra.. idoes a lot of infonn.alion. If
can _ all a a lgna l-alranglh Ind iclllOl'. a
,e1allYe-power- oulpu! ma1er, and a n FM ••
eelanee meta<. 01 COUIM, II'llt mode I"'"
.adio is in delermlnes whal II diSplayed
on the """t ..., II IS back~;ght"" lind ia \'1'1)'

easy to read In dim light 0.- darkness, and
lhe comparalively large prin t used on the
meter helpa.

Between Ille d iSplay and It\e met.. are
lll r" LEOII ..hich inellcate Trana mil
mode, Recetwe mode, and PL 10fllt on.
TI'ley art easy to see, and each is a dil
1"'a<1Icolor 1IO lhey ... easily ldenlified In
POOl' lighl lng COndition. where ,eading
Ihe la bels ..ould be difficult ,

To the lert 01 the melIN are . Ix bunons
whiCh a re uled moslly In lhe p'ogrsm.
ml~ 01 lhe unll's memories, The OW (oil.
sel ..rital button III used to c lla nge lhe.,.
flo\IInC)' 01 lhe o ffset 10 a ny desi,ed l-PI it,
and lhe + Duplax.nd _ DupI•• buttOl'll
a ,e used 10 Indteale the d i,act ion 01 lhe
offset. Both lhol oIfset and its <llract lon
can be Slo<ed a long 00111'1 oillIN in lorma
tlon In lhe unlt 'a 32 memo.-iea.

Loca ted In the sa me group 01 IIlx bu t.
Ions a ' e the PL tone selecl . .. ilc hee,
..hlch aQli in a 'e used mostly du nng lila
prog,amming 01 lhe memories. The TOfllt
bullon tu ms on the internal encoder so
Illat lhe indica llCl lone ..ill be Ifansmll.
llCl. The Selecl bullon III uMd 10 Chooee
one 01 It\e 32 avail.ble lann, whiC/'l can
ba II000ed a long .. ItII the otha< Informat ion
In the memorlea ,

can handl. a lmost a ny conceivable 01*"
al ing s ilUll1on.

Bel..... ... conllnue with the ",.ny lea.
teres .nd capabilities of lhe radio, let's
lake a look al ltll design, The .adlo's phyal.
cal ap pea ra nce is vel)' a ltracll ve; Its sleek
gray Ilnlsh lils In .. ilh rTIOIIt ctner modeIn
.adios. [)fl;pile its many inn<l\la llOrlll. the
un l! ha. ..... carelully designed to malch
OIller lcon'l 'adios 1 as moel Olhe<
modei "'adioe in 11'llt dIU.

bu iky and oltered (lnIy 1M! 01' aix etlan
neI.. SeaMing ..a • • rare lu ou,..,. lind rigs
lhat covefed II'llt enlire IwlHTlltter spec.
Irum were olten o f POOl' I;luallly. II Is d il
uecn to Imagine th e days when th.se
radios were common, especia lly lo r new
comers who glence tll,ough the ad. In
magazines and ,. the ""anced equ ip
menl 01 lodllY.

Riga ..llh ...... a nd innooo-al lwe leatur..
ha.. been coming out repealedly. Two
bu ill -In Yl o ' e , m. mo.I. I , all-mod .
aquelch, dig ital diSplays, .nd lMH1 YOIce

syntheSiZers . 'e e.amples of the marry
ecvencementa Ihll t halfll been made In
comme,cial equipment over llle past few
years. Today's HF rigs inc lude most 01
these le..tur.s as s la nda.d eQuipmenl;
Ilow_. unlll r«ently, a twc>met... n g
..ith mosl oIlhese advanced IUlures In
corporaled 10Qe1.... has been a d ream.

k:oITl's la feal inl rodvction 10 tt\e tllflrOo
meitH' ..o.-Id, the lcom 211A, Iits It\e bill 01
the Ideal two-rnet.. rig \/ill)' nicely . This fig
combines most 01 the fea tu'es any two
mete, operator could e ver wsnl. The ides l
.ig? PemaPi. Read on a nd see!

The unIT lias many leat ..... wnk:fl make
it a 10\' 10 opera f• . The vasl majority 01op.
Mal lng capabilit i.. are under the direct
contrOl o r a mlc ,oprocessor. Two sepa.
rate vfo' . can be used independently 0' to
gether 10' elthe , Simple x opera llon o r scm
operation wlln a ny deSired split. Ther. e re
32 memories a vailable; each ca n I to<e lhe
operali~eQueney, mode, OIINt (il a ny!.
and a PI. tOfllt wI'Iich is ""","altd by lin
inlernal PL lone encoder. The encoder is a
..,. handy Il!lIlu.e 10< use ..Ilh closed ,&
pe.eters , ,emole-contrOI aWllca lions , ete.,
arw:l the teet thai It's buill-In meanS one
less piece 01 equipment s itting On your
s he lll

The I.onl panel Of the unit III designed
..ith lhoe user In mInd. A goooH.!zed lUning
knob and conlil"lUOUll wrapa,ound luning
(which a llows luning OfI Ihe top end 01 the
band and conl inu lng from lhe botlom 01
lhe band) enc .. 10< u sy luning, Qn.e of the
mo.-e enloya ble fealules cttne .adio i. li S
twocctor luminescent d ispla y. It disp lays
all the inlorms tlon needed lor logging pur.
poses (opera ting I,equency, OIlHI dl rec_
lion a nd amount , lhe vlo in use, lhe opIN'
a ling mode, ,ecei_ Inc.emen,,1 tuning
deg,ee, memory Chlnnel, and PL lone~ Of
cou,se, nol a ll II'llt Inlormalion can be
d isplayed a t one l ime! Allirlia illdisplayod
in lwo COlors: red a nd blue . The un it
operatllll on the Slanda,d Iwe!'itI voll . sup
plied by most POWII' suppllea, 0' an 1:I~'

terna l ac powe, .upply can be pu rchased
as a n opllon. These futures, and many
mo.-e , when ul ilizecl lo lhei, full"l ex tent
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is diminished son-hal. This ..as conaid
ered only a.-y minor lr..-.ott.

As a bonu-s, MUFPLOT also givell yOU

lhe COIrecl d ista nce a nd beam head ing
hom your loca Uon to the OX locallon.

MUFPLOT Is supplied on d isk. The C-64
Ifllrslon usea compiled Basic (PelSpeed)
as does Ihe AWle II _ lion. This means
faSfer opINatlon 101' you. The P'Oll"a....
can be backtd up, IflOuOI'I lhe C+t _ s ion
con- willi a "MUFKEY" which musl be
Inse<ted In the joy$tic k port 10< proper
opINal ion. Fa ilure to do so results In a ..ery
;ntefeStlng "STOLEN" mltSSlIglt , unnlng
aCloss your sc reen l

If you·v. been look ing fo r a Ifll'y ve/ Ba·
tne MUF p' ogra m, MUFPLOT may be your
answer. It IS highl y .ecomm&nded.

Fo< furlhe< Inlormation, contact sa.. (2]

Systems. 2534 Nl'btas_a S't" " SlIgr'na ..
"'14861)1. Reader Serrlce number 4&t

Jim G<Vbba Keel
TIm McDonough W08EDT

Sprlnglleld Il

Two met,"". Tho$lI two words Inspir.
va,ied ll\Ougl'llS lor d ,l le<ent people. To
iloOme people, lwo met.., means e XCihng
sporadic·E OX cornmunk:et ions. 10 oth
ers , transconlinental Mod&-A sal.ll ite
communlcallons 0.- local SSB chels, 01
the many uae s for the two-meter band. Ihe
most popu la r is FM-repellter ope,a Uon.
NO malter ..ha t lwo metINs brings to you,
mind. one lact Is clea l1y ewldenl: The tee....
nology irwohoed in lwI>me te< cc:xnmunk:a
tions equ lpmenl lias .apldly ""anced
du ring the pas t few )'001'"

A quick glanee to eompa,e an amateu,.
radio magazi ne prinled a lew yea rs a QO
.. ith a more receot issue IS evidence ol lhe
Incred ible advancements tnat heve been
made In e rneteur communJcelions equ ip
ment. All a'eas 01 a mateu, communlca.
tions halfll changed, I,om lhe usual low

band ur'Ii lS to lhe ,ecenl CQrnpuIe<lzed
RTTY ste lions. Nol overtool<ed by tt\e
jump in technology du'lng the last ,_
)'OOIrs is lila _ -popular lwo>metIN .ad lO,

Today, the fUll y·s yntheeized two-meter
red io wllh its mUUltude 01 memories a nd
othe r functions IS the stendllrd. How""e ' ,
II ..a s not 100 many years ll(lO tha i c l)'. tal 
IIzed rig. wer. lhe norm. Hand-helds~

REVIEW
PROPAGATION BY MUFPLOT
II you own an ApPle Of COmmodoo,

COlnpU'ef, MUFPLOT. f,om 8&"121 sya.
lem. , :z53.4 Nebr...... Street , Silllina ....
M;en lOln 48601, w ill make p<~gatioo

p.8CIlclions a ci ncll! Bolh the Commodore

60\ and the Apple II versloos were '.
viewtl'd. They ope' Ite In virtually an ident i.
cal 'ashlon. A VIC20 ve" ion is a lso
available.

Scienlis 's have been making ladio-I,.
OI*>CY-JIfOPilgat iQn predICt iOn. 101' I'N" _
It UHd to be • "'Y tedioo,o. jlf0ceS5 Ih.'
tOOk houf1!l 10 dele<rnine the best ' requen.
cy betweell two points. Good math skills
and lire ability 10 put a slide rule through
lIs peees we'. required. With the homto
compul 8f, i,'s now possible to ret your
Ii..... do lloe ...a lking'

Since the PUblic bec3.me . .....e 01 tile
" ',"ni-MuI

H

progI'Am created by Bob Row
and I'll. h,llow SCientists, l roe matl<et lias

been 1l00ded wit ,. MUF (M.uimum Usable
F'IIquen.cy) prog..ms. Some of them a , .
overpriced. Some 01 them are Jus' poorl y
conceived. MUFPLOT on the other hand is
an a ,cell...", example 01 • good dolle'
va lue, deh_mg • 101 01 le. lu' es 10< the
~..

The instruclions 10< MUFPLOT ta ke
. boul 18 small pageL The P'Oll".m is wTlI ·
len ..,1 enough ltllli many compu teri sls
.r. able 10 operale il withoul ""IN seei~

the book!

MUFP LOT wi ll calcu la le lor you lhe
ma ximum usable I,eq ue ncy , ll>e highest
possible freq uency (HPF_good 10< si x
mel.. OX..S), 01' lhe Irequenc:y 01 opli
mum tra flic (FOT). Addit iona lly, lhe Iow

esl un ble Irequency !lUI'} is ealculllled,
Ma ny 01 the MUF progr. .... on lhe ma•.

ke l do these th ings, Wha l sets MUFPLOT
a b<MI many 01 lhem llre s""",. 1. dd itions
thai ma ke the necessa ry inpulS as s imple
as POasible ,

Whe n lirS! using It\e progra m, it will be
necess.,..,. to enl'" your e n c l l. tilude a nd
Iongilude. This inlOl'mllion is sto<lld 10
disl< so ItllIl MUFPlOT will tllI.. It\e inlo<_
mllhOl'l 10< all lui.... sessions. The inlOl'_
mllllon ean be etlanged eas ily, Should you
movfI 0< wiSh 10 ca lcul afe pred,c lions lo.
a n area Olher Iha n you o wn.

You mus t enler the end poln l o f Ihe
Iransml SSlon pa th \'OIl wiSh MUFPLOT 10
calcula le. Tile beauty 01 Ihis InPUI Is Iha l
you can aelecl one 01 _al d illtH'efll
metllOds to Specify flllt 10001IO". You may
enl.. lhe OX pr.fIx, lhe US posla l aWevi
al lotl_01' a specillc lall1ude llnd longit ude.

You can oulpu l It\e pial adjusted 10
whal_ lime rona you wis h 10 use.

Li ke all MU F prog ra ms, you must en le r
the sol.r·flux da ta ,eceived Irom WWV.
It's Ihefl time 10 gel on with It\e computa ·
lions '

Unless you Iell il olherwise, MUFPLOT
..ill show the MUF as lhe Uppel II .... on lhe
ll"a pll. You may selecl FOT 0< HPf" . nd lhe
O'apll w,1I be Changed accordi ngl y.

AU.. jusl a I..... seconds, MUFPLOT will
begin ploUlng the graph on the sc reen.
Both Ihe C-64 s nd Apple II graphics pre .
sentatlons w",e qu ite nice. The AWle II
version , d,splayed on an a mbel' moolto<
SCOllltn, " iIS particularly sha.p.

" )'011 would like a prinled copy o f lrte
O'apll, ti mply se!«;1 ltoe prinl opIlOtl. You
may OUlpu! as many copies as yOU like,
Slan<Jard ASCII cha,aclers a ,e USoed, so
the high"oso/ution graphics presenlation



CooOw","
0.....11, I ...... very pleased wil li the
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WHAT DO YOU THINK?
H. ve you recenl ly purch.sed a n_ product thilll has been reviewed In 13'1 II

you hav., wr,te and teUu. wI'Ia l you think . bouili. 13 will publiSl'l your commenll
10 you can share them WIth o lh.. h.ms, as Pillrt of our conlinulng e flort 10 bring
you Ihe besl In new produci Inlormalion and reviews, Send your Iho ughts 10
Re_iew Edlto,. 13; Amateur Radio 's TKhnic.1Journal, Peterbo,o"",h NH034$8.

FI...lly. the la st of these Ii. bullons Is
.... CIl8Cl< switeh. II is limi lar 10 lhe Reo
_ button on m.ny other t_IM
·.dloa In th.t II .1I0000s you to ch.npe the
.......... /requency by Increasing or c»
:rM.f;lng II by lhe o llse! s lored with I""
Irequency. U.lng this fe.ture. you could
check the Input ot . repealer 10 see If you
could..,., the at"", party willlOuI t"" aid
of I"" repNt.., and thus determine It sim.
pIe. ope<.tlon la possible. The Check fea·
tu,el, a<;t!v. ted on ly as long as the bullon---The IowM le ll corner otlhe Ironl panel
contalna me greelell number of bullona
. nd knotra. The Power' switch, a pu. tHn
Iocl<lng ' witeh, Is located In I"" mlddl. of
the'f;lW of awltches " t"" f., I.fl. Directly
below the Pow.r , witch Is the Tran,mltl
~ , wltel\. It la the usual lever awileh
and la used mostly on CWo The micrG
phone connector I. lhe ned in line and I'
an ll-pln connec tor wl1h Ihe capebl illy for
ramote ,,~n Irequency control . The
Mode buttons are Ioulted 10 the rlgl'll of
tne Pow.. and TIA awltches.

The modes . _all.b1e . re {/rom lop 10
boIlomj: FM. USe. LSB. and CWo These
are not toclIlng . ....llches. end when they
.re prelled, th. mode Indica tor In th. d ia·
play awltches 10 the correct mode, and
.............Sed. I"" awileh ""urns 10 II.
original posilion. Ne.1 10 t"" Mode bul·
ton, '1' several lunct lon b\Jttone. These
. ....Uehel lock .nd muSI be presaed .galn
10 ""urn lhem 10 Il'Iel r normaill a te. Tl1ey
are (from lef l 10 right): VOX, NB (noise
blenk8fj, AGe (aulomatlc gai n control),
Meler, Pfeamp. and Mode seen.

The VOX i. 'if1'l9le enough; ptftI It In
when you w,nt the Ir.nl mlttM to t,lp
'""*- thete II' ,Ign.lloud enough to
trip lhe Ih,eshOld control which lilocaled
under e panel 0fI lhe lop of the radio. How·
....er , lhe VOX only work. In the SSB end
lhe CW modes. not In thoe FM posl tlOfl.

The noise b1,nker I.....y to UIfI .Iso.
Whenever lhe<. I. any Inter1Meno::e c0rn

Ing Inlo Ihe radio. pu.h the bullon In. It
will " tenus te &leclrlcal pulse noise from
I"" pow.- line.nd lhoe air; 11O_ _ r, It I.
fiKed and not _ari,bl•.

T".. Meier s....ltch Is used tor switch ing
bet_ lhoe two lunc tlons of thoe meter
........ In the fIece;... mode. n la a rll.ll_
po_r Indica lor wheo In the Tran, mlt
I'l'IOde. Kowever, It can serve as el1t1er . n
$i'neler or an FM reactance meter ...,. d
Ing on which posilion lhoe . ....lleh ia 1"-

The Preamp s wllCh kicks In the o ptlon.l
preamp ....r.en It is .-:.l«l. Howevet , willi
out thoe preamp 1...1. 1k!d, IIIe awiteh does
nothing no m. ttM whiCh position It la In.
In ahart. Ihe s wllch la uaeleSS untilihe op
tion.ll preamp Is i...talled.

The Iall of lhe fUflctIon awilches Is the
Mode S<;a.n. II Is used when you w. nl to
scan memories thel cont. ln only . ..
leeled mode. For eu mple. It CQUId be HI
to FM and lICItl only onty thOlM ,.,.. "orlM
which conta ined FM as lheir mode. S uch
• leatura could be used for selectilll'ly
scarV>ing the local repeat.. or for lhe H t·
ellll. beacon" etc.

Three knobs and the Phones j.ck are
located below the funcllon . wltches. The
F'!'lonet lad< I' the Sllndard O.25-+nch
p/'IOtIc>9I"", JICk. The knobs each contain
concentric d ials and thus each . e rve •
dual purPQ&l.

The 1i,,1 cQlice"trlc knob FnO'iing from
lell 10 righ t Is the AF/FIF Gain. It. of
course, I' used to s et the volume of the
.udio and the I..... of the rl gain. NeKt In
line I. lhe SQuek:hlTone knob. By turning
IheSe, you can set the a ll-mode squelCh
so lhat no lOund will be heard unl..s
lhere is e lignal presenl onlhe f,equency.
Also, the lone aI the .udiG can be ad

lUlled. The last knob on this row is tile Mlc

GaIr\'RF Power. The Mic G. in I. used to
set the drtfe from lhe mlcraphone neces·
sary to modulate lhe outP!JI signal, . nd
the AF Powe< Is used In conlunction with
lhoe rel . li""'"POW8'" outpul melM 10 adj ust
the power output up to 25 W. tt a.

Loca ted beneath t he digital dlsplay.nd
to the right of the fu nction s witches are
the main l uning knob . nd a few other but·
lons_The t uning knob Is~ civlllzed.nd
responds well. W. weighted perfect ly . nd
rotate. effartlen ly. To the lower lell 01
the l uning knob I' a small square switeh.
It Is used 10 lock the displ.y In order to
prevent accidenta l freq uenc y ch,nge
from bumping the luning knob or In.dver·
tent ly pr....lng • button. It I• • 110UMd in
Conjunction with the opllon.1 Internal
speech synthesizer when It Is Inatalled.

To the right of lhe tuning knob are th,ee
awitches (trom lop to bollom): TS (luning
s tep). DFS (dial funcllon select}. • nd Split.
The IIrst. tuning s tep. Is used to ch.nge
the luning Incr""""t to 1 kHl in any
mode. The 1(l().Hz d igit on the d ispI.y is
c leared to . how O. The luning re tu,ns 10
normal Increments when the s witch I. r.
leased. Thl. funcllon allows quick QSYing
over • grNt Irequency rillnge in sse .nd
cw .nd tuning 10 FM slg..." wI'Iich are
not loca ted on the . t.nda'd 5-kHz step.

The ned . witeh In line, tlledi.1 funcl ion
telecl, S«'MS IWO purpoaes, depe, Kling
on whethe< you.re in memory mode or Ul

Ing lhe vee. If you a re luning with the vlo.
the awiteh ,lIowa you 10 loci< I"" vlo .nd
use lhe t uning knob 10 rOlll e through lhe
32 memor ies . If you are recalling memo
riM, IClivaUng Ille . witch will cause Ihe
~nntoI~t to loct<; tile tuning
knob now ....- to .djust the frequency.

The latt , witch is Ihe Spil t ' witc h. It i.
used to .lIow lhe unll to OJ-ate at . ny
conceivabl. split . By .ctivating t he
s....itch, one via I. used for the transmil
frequency and the other Is used lor I"e r.
cei... I'equency. WhicheVer vlo as in lIM
when lhe s....ileh was pressed 111 become
the raeet... frequency,

To Ihe right 01 Ihe tuning-knob area are
another knob and a lew more s wllChes.
The knob Is lhe RIT. The RIT i. used 10 ad
Jus l the r_ lve frequency by up to g.ll kHz
In either direction. This ia very uselul lo r
....1I11Ie fine luning wIlere you do not
want to disturb the transmil frequency
knob. The knob Is activ.ted by pressing
the RIT bullon, . nd the A1T Is cleared by
preasing the Clear bullon.

Below the AlT conl<ala lie MHz U9 and
Down sw itches , Because th. two-meter
band Is 10 III"" tuning up and down Ihe
band wil h the luning knob would take
quite. while , nol 10 mention how tiring it
would be l To prevent Ihls problam, the
MHl Up a nd Down swilches were .dded.
You can Jump UP or down In 1-M Hz steps
wllh a press of the .ppropria te s wllCh.

The laat group Of switChes In the Iront
panel I. located to the righl of lhe displ.y
.nd aoo... thoe RIT control'. These .b
switches con trol th. ope<. tlon of the vlo
and the memor ies . The AlB s witc h Is used
to .....ileh bet_ vlo's A and 8. The A .. B
awiteh i, used 10 se1 the two vlo's to I""
same frequenc ies . The VFO/M switch Is
used 10 s witc h belween the vlo mode .nd
lhe memory mode. In II'l8 vlo mode, the
luning knob la used to Ch' nge the I••

Quency of the vlo. However, In the memory
mode, the tuning knob Is used to select
one of the 32 rnert'IOI les. The Write s wllCh
ia used to write a ll the Inform.tlon Indlc.t·
ad on the display Into the memory. The
M·VFO swileh Is used to pu1 lhe contents
of a memory Inlo • vlo, , nd lhe Scan
swllch Is used to .llher scan Ihrough the
memories, or 10 scan through a aelec ted
range of f,equencles within the limit . de
termined by the contents of the Ilrs t two
memories.

Now tna t you are ....ell . ware 01 the
many leatules of this ..dio ,nil how lhey
work, w. can look a t how lhey .re applied
in typic.1 ope<aUng slt ualions. The num
ber of buttons a nd s wilChes may seem 1m.
posing at flrsl, but they are easy to INm
and even Hsl.. 10 use. Alllh..e feal urlllS
m.y seem. bit much, but as you ....ill aee.
they can be ut ilized effectively to Inc,ease
your OJ-al lng pleasure in .11 b\Jtthe mosl
sImple .Itu.tlons.

wnen I lirs t received Ihe radiO, It look
me ilIbOut 10 minutes 10 set It up and II·
tacll i1 to my T5-130 power supply. Aller
pI. ying witl'l ll 'or , few minutes I decided
it ....as time to break out the manu.1 .nd
PUI it thrOugl'l II. paces. Afler tuning
'round'nd punching the bullons, I learned
that not using the memories ta kes away a
lot of lhe radio'. capablliU... so I tried to
program one.....-

The manual gi.... clear e~.mpl'" of
how 10 program tile memories end after
I"" lirs t one was programmed, lhe ma nual
was no longer needed, Reserving lhe fl,sl
two rnemooles for the upper.nd lower Ir.
quane l"" 'or the band-scan f.... ture, I de
cided to pUI • loc.1 repeater inlO the Ihird
memory. First I ",t the mode to I'M .nd
tuned the vlo to 1 4~.23 MHz, which la the
output ' requency of lhe repeller . Then I
HI th. c tteet to 600 Hz by pressing I""
oflse! writ. button a nd lurnlng the tuning
knot> until 600 ....as dlspl.yed , Ne~t I
pressed thoe - Dupl.~ b\Jtlon 10 regiller
the oltsel as negali .... and I was done,
However, If lhe repealer tlad requi.ed, PL
tone for aceess, f could ha ... enlMed il
.Iso by pressing tile Tone selec t button
. nd lurning Ihe tuning knob until lhe
desired lone ..... . displ.yed.

In order to Itore the specificat ions I had
just set into memory three. I pul the radio
In thoe memory mode by pressing the VFO/M
b\Jtlon .nd tumlng the luning knob until
memory 03 ...... displ.yed on thoe rlghl
s ide of the dlspl .y. Ned, I doubl .
cheCked the display to ma ke sure lhe I...
formation w. s ent....ed correclly. Y". lhe
dlspl.y indica ted tile cor.ecl freq uency.
offset , mode, and memory, ao I pressed
the Write bullon and the Informllion ....as
entered in rnemoo, 3. The same procedure
was repeated lor thoe o the< repellers I
.....nted to enler Into memory, ch anging
only lhe 'requency, oflsat d irection. etc~

depelKl ing on how difh.rent thl. repeater
was Irom the one I'd lUll enlered. By c. ...
cellng out the 01118t, simpleKfrequenc ies
can be enl INed along with tlleir modes,
I.e., 146.52 FM, 144.30 CW. 144.85 sse.
elc.

Now that there were . ....e ra l Irequen·
ciea Ilorad In lhe memories , I was able to
recall ihem by putting lhe radio In memory

mode . nd turning tile tuning knob. A'
each rnert'IOI Y ....as dlspl.yed, the Informa·
tion was . utomet lcally entered to lhe d iS·
play end t he rad iOwas re.dy to oper. te as
set In Ih.1 memory. By presalng I"" S<;a.n
bullon In the memory mode, the radio
sc.ns tl'lrough lhe 32 memories and slops
wllene. .. a .lg...1 Inter,upts the aquelch.
After. lew seconds , It continues ec....
nlng. Pressing the S<;a.n b\J1I0fI again will
stop the sc.nnlng.

To put the content. of a memory into a
vlo. I reca lled Ihe memory in the memory
mode, lhen pressed the VFO/M bullon
aga in to enter lhe vlo mode. By pressing
t"" M.VFO b\Jtton, the memory contenll
were entMed Into the Indicated vlo. Now I
waa able to take .dv. ntage of l he vlo
whUe re taining t he des ired memory
specilications.

Ofoeratlng the Radio

As you can well imagine, .11 of these
leat uret along witl'l tile memories can
make operating two meters a 101 of fun.
The _ llIlIy of lhe rig a nd III .bility 10
adapt to dill. renl operating habits ideally
sulll this rad io to any two-meler user. I
ha... used the ,Ig under m. ny di fferent
ope<atlng conditions . nd h . ... • Iways
been pleased with Its performance.

I...... . ble to put the radio tl'lrough .Iesl
during the VHF Sweepllia ket and 11 per.
formed beautifully. I ran It at a lull 25
W.lI. Into a l ().element y.gl mounted In
the altlc and llad some s urprising rMult •.
My moat distant cootect Wlf, COnnectlcul
from my hOme near Ptliladelphia. Penns"'"
vania. This ...... very good considering the
number of peopl. tnat were calling him
.Iao. I found the noise blanker 10 be a use
lui 'ealure .nd my audio reports 0fI SSB
.nd FM were eKcelienl. I tried to utilize
every t.llure du,ing the contest ,nd
found lhem an 10 be • greal help.

The radio'. precise luning and thoe RIT
tNlure m. ke it ' Kcellent for II t&lllle use.
Although I received tile rad io too la le for
use In lhe recenl space I hullie million. I
am sure Its features would ha... been a
grea t help. The quick ecce.. lo i lle~
rles WOUld 1Ia... been a great booat In
monitoring all the "ansmll and ,ecei...
frequencies.

The radio performs JUII .. well under
more conventional OJ-e tlng conditions
such as rsg-chewlng, repeaters , and nets.
Because the memorlM may be lilt up In
.ny ma nner, lhe radio may be customized
10 a ny user·alyplc. 1operating condillons .
The more '~Olic fea l ures such as lhe un
limited splill . re there wr.en you need

them.nd are not ha rd to ulll. My radio has
been operlled on a ll modes from CW to
RTTY (A FS IQ and Is lestament to lhe g.eal
_lIlility of the rig. This i. the super , ig
lnal every two-meter buff has d,eamed of.
And , if t he bullHn fe'l ures . ra not
enough, there Is • wide . rr.y Of opllons
available.

""-Among the opliona av.il.bl• • the intM·
nal power supply . nd speech synthesizer
h. ....Ire.ady been men l loned , Other op
lions Include a Pl tone decodei .nd. Cf:Im.

putM Interl.ce. Of COUfse, lhe usual arr ay
01 microphones a nd othe< .ccessories ia
. _all.ble. The rad io comes equipped ....ith
, n uPidOwn mike, bul it lacks toucll
tones™ , 10 l he touchtone mIke Is one 0 '
tM fl.SI aceessorles you ahould look ilIl
Alao,' more powerIul""ralon o l lhe 211A
It .vailabl. , the 1e-211H. whlC/l h.. an
outpul power of up to IOOWalls . A.....Ion
Is aito available for lhe 44Q.MHz band. the
1C-411.



AEA·. CP.l Compufel P.tcll.

r.dio, both In II. design .nd operallng
.blllti,". II Is definitllly a IIf.I-<:I... rig
which Is sur. to be a blg.ucx:en. I got the
lut one the stOte h,d in stock! Ilicom I.
lisllfllng, a VOX tOt FM WOUld be nice. II Is
a..il able lor h.nd-helds.nd .llOuld be In
cluded In Ihl. excellenl rig. I h.ve lu.'
abO<tl f\II'I oul of worm. of praile lOt this .,..,.
Pefl(1OUI t ran~ lei II suffice 10 Ny
I.... t thl. rig \IO"CU1d top my 1i.1 of _nry
lIQuipmenl lOt t""O<T'eter oper.tion.

FOt lurthe!' del.ill. coetact Ic:om Am¥j·
ca,lrIC., 2112116,11"' .... N E. a.1I....ue. WA
98004; (204;-154·8155. Re.de. s......Ic:e
numbel 486.

Jon. th. n M. 'tO KA3T
M.,;Ii, PA

THE AEA CP·1
COMPUTER PATCH

Many amateurs Mve jointKI IIIe com
puler r"""ulion in lhe pasl Ie-.. YtI.r•. TI'>o
.y.il.bllily ot lne. pensi... microcompu' ,
ers has rnulled in 11'>0 appe,'anee 01 ,p.
p<o..mllllly 100,000 01 the.e unils In h,m
• hack. a,ound 11'>0 world

A. It comes. tl'>o home compul.. lend.
itsell ...ell 10 logging choles, dupe check·
ing. and propagation predlclion. All ot
lhese . pplicatlons requl,e sot..... 'e only.
To rNlize 11'>0 lUll potenti,I 01 ,compuler
in the h,m sh,ck, one or more hard...a,e
inlerlaces is required to .alely Interlace
tl'>o mi(:ro to 11'>0 am.teur-r,dloequlpment.

Some o t the most popular .pplications
lor .I computer Include sending .nd Ie
celving RTTY, AMTOR. ASCII . and even

r::w, Numerou. soft.... r. pack,ges are
.vallaDl. to loaeh your compuler hOw to
• pe.k tl'leSe "Iorelgn" l,ngu'geI, The
besl soll.... re In lhe world Is nNrly use
les, lillie Incoming .ignal doH nol .ceo
"lilly convey the reeei'o'ed data.

The AEA people have designed the CP·1
Compule, Pilch to match _Irlually .11
makes and models ot amaleur II.nteei...
... and aepar.tes 10 tI'IlXt home compul·
er• . II does II. tob exlremely ...,,1. AEA has
be&n making code .nd AnY leade!'. to ,
some lime. TheCp·lls • logical extenaion
01 lhe lachnology de,elcPed In Ihe$I
units,

One 01 the W.t Ihing. you nolice ...hen
you I.ke lhe CP·, OUI of tl'le box I. il' ,eI.
lively .mall .'ze. The old vition 01 e'<'tlfY.
Ihlng haYing to do ",'Ih RTTY being big
and bulky I. Iln, lIy dying. The .tyle Is \f8f)'

Cle,n ,nd ma"n a pleasing addilion 10
tl'le h,m 'hack.

An explorallon of the inside 01 lhe CP·1
.llYeal. superior const rUCflon fechnIQuee.
The CifClJlf bOard hal Il'Ie look .nd c"lt.
manShlp 01 the hlghest.queUty comme<·
Ci.1 ge.r.

COnnecflon 01Il'Ie CP·l I. flllatively sl ....
ple, The det.,led .nd N.y·to-rlNd Instruc·
flon m.nual m,ke$ Ihe task painl,",. A
conMoCfion Irom the alKllo output 01 you'
rig II needed lor recept ion, A c:o«l Irom
Il'Ie CP-l 10 tl'le microphone ,.C" 01 YOUf
l.dlO will .Iso be needed it you ...Iah 10
t,.nllnlf

An extern.1 power .dapt", i. Pf(lVided

...llh lhe Cp·l. Offen this I' an exf"-<A>SI
Item ...111l Ofner Inferfaces,

With lhe Cp·l connecled ,nd some

1OII.... r" loaded In your computer. you .'e
rMdy 10 go! The conlrola on lhe tronf
panel 01the Inter/,ce are .tralgllfforwa,d.

All.. turning the poII/"r on, you need fO
select the shill you II/I.h to UH. Three
push-buIlOfll .11ow lMllection 01 • naffOW
band...ldth for CW ,ecepllon, or • 170-Hz
bandwidth lor .f.nd.rd RTTY '~flon,

In addition, • v.nalll. sh,t! position .1·
lows ,eception of virtually any non".n
dard . hilt UP 10 ' 000 Hz,

The cenle, IreQUency 01 fhe bandpa.s
fllt_ in IfIt CP.' il .110 C/'Iangeod aepend

ing on youor l<'Ilaction 01 CW Ot RTTY rlt
caption. In the r::w mode. Ihe 111I".,. a 'e
c.ntered around 150 Hz, the ffequenc:y
moat r::w Illters in Ifln~ afe tuned
10. For ATTY, the ceIller frequency is .hltt·
ed up s boYe 2125 Hz to .ccommodate
.t.oo..d RTTY .udiO Ireq...encles,

Though tflt CP. ' w,1I recel.... almosf.ny
. hlft, It II designed to Iransmlt only
11().Hz tones, A simple modifica tion out

lined In the in"ruction manual ...HI allow
850-Hz lIansmiUIOn if you need il for
MARS Ot other 1NOri<.

How ...ell does II ...ork? In Sldlt-by-slae
c:ompa.iaonl on fI'g"la, ama.eu. 'r.nl-
minion., llIe Cp·l olllfl prOVides llIe be.1
,ecepflon o t llYen .....ry ...eak Iign.lI. There
.,e .._e.a l not.bl" thing••bOut fhe
CP.l'. performance.

Adjacent .;gn.l rejection I. IUperb!
Many compute. Inter/acll'S 1. 11 a blf short
in Ihi, caf.l\)Ory, bot ' l'Ie CP·l compares
lavor'lIly to sophl.ticaled lerminal un,ts_
It I. poslible to tune to......., . .....k .ign,1
...llh • Yf!fy 'f ,ong s lgn.1 nfI..by .nd re.l·
llze virtually '(l().-percent COj)y

An Indlcalion 01 tile clean signal c0m

Ing trom lhe CP-l IS hlghllghled when lun·
Ing bef...eee .Ignals, or ...hen the Irequen
cy 1,Idle ",'Ih only background no;se pr...
ent M, ny Inlerlaces will Iry to Interpret
lhe r.ndom noise ,nd signal. as real dala.
The CP·l pl'O\'iC:le-s a "Quiel" outpul under
mosf COndit~ keeping lhe computer
lCfeenc!ea, unili. signel i. plopeny Iuned.

Th" tuning Indicalor p<ovided on Ihe
CP-l dOes a good lob, per/Otmlng .lm(I!Il
II _, •• a luning 1C:O(l&. For tM pun",
IC:O(l& OUlpull ere prO¥lded on fhe back 01
the unit

No problems _e encountered u.'"",
the unll on I"namil. ProYi.ions .'e~
to mal ch the 1llY8l and keying 'eQulrlt
mente of mo.t eq uipment.

I tested Il'Ie Cp·l ...ith MBATEXT, AEA's
soflw'le package, HA MTEXT .nd HAM·
SOFT I.om Kant ro nlcs . and numerous
progr.m. 01 my own de.'gn. It perlOtmed
_I wlth.1I of them-

II you are Internted In coPYing com-

merci.l transmi.alona, the veri.ble .hltl
1..lural•• mu.t. Most tra"""llIions OUI·
.Ide ot the .m.taur bandS occur.I "25-- or
85Q.HZ . hUt. The CP·l adequ,ltly pl'o.

"'des reception a l ''-8 shift • . Adluat·
menl oIlhe v.rl.ble shllt control reQuires
some learn ing, bul the Instruction manual
p'O¥lde. the In'!rucUon. you need to
P'OP.If/y lune fhe CP-l In Ihi. modoI.

The AEA CP·1 hiS ••uggeated list price
of $239, Ihough II Is cu rren tly be ing 01·
f. red by many o..ler••t • much low..
ccet. Ac!dilionally, fhe CP.' i, IOId in
pack.ges ...,th AEA IOft.....e at ,n ....".,
g'eats' livings lor Ihs p.ck,ges .

If you afe lookl"", lor ,n excelllfll doll..
_,Iue In • compuler patett , lhe CP>, ;.
hard to beat. 1\ is highly rec:ommended,

For more Informallon, ..., IIe AEA. PO
Bot C·f20. Lynwood WA gaoJIl.

J im Gn,obboIKIlEI
Springfield lL

DX·1 PROPAGATION
SOnwARE FOR THE APPLE
Knowing """'" and *"ere to liatlfl lor

ox i. h, ll Il'Ie baWe In logging . ne"'coun·
try or I",," x. It you o ...n one 01 the Apple II
...-1", ot computers, the OX·l P"JQf1fTl

Irom OX Enterprises. 586' BndIeW.y,san
Jose, C.lifornl. 115123, can prOYioe you
...IIh ...ry det.lled p'OPoIga tion Inlorm..
t .....

OX·1 is muctI more t!'lan juat .n impl.
msntallon 01 Ihe populIJ maximum u.·
able Irequency p'ogllm. It p'OYidea 0111
IN.I one lealure t!'lat no 0Iher' PfOPIOI·
tion p<ogr.m thaI I have seen lnelude$.

For those O! you wflo are Inle re.led in
lhe p'oorammlng aspect. 01 compuling.
.,.ou may find il intlf_ ling lhal OX·1 I.
..."ften using the P.acal I.nguage. Virtu·
a lly all 01 Ih" Ol hs' p,op,gallon prog,am.
.re ..." 11",, In some _lion o t Boll'ie.
P'ICaI ia • alf\lC1ured I.nguage t!'lat ,"
prQPOnenls teel ,!lows programming In •
.....ry loglc.1 fashion. No progrsm linfl
number.... llSed.

The OX·l pICI<age t. kes. machine II/IIh
&4K 01 memory and one disk d"ve. load
Ing fhe pack, ge lakes .omelhlng ju.t
u....,. Iou< minutes. The long load time oc·
curt tleCIuse Il'Ie Pascal 1'''QU,ge .......
flr.1be loaded in, and then Informallon on
more th,n 400 unIque radio locations i.
.btOfbed by lhe computer .

Operat'"", the progflm ill made easier
by ,sadlng the ma nual.., you Inpuf 1M rlt
Quested informat ion. Nume<oul .......
ples are oootained in IIIe lwenly-ilage book
thal,ecompanies OX·,.
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NEW PRODUCTS

In fo-Tech's M-44 AMTOR cortverter.

the seriouS OXer. Some of the tlmn Ill
voIved In toading and calculating suggest
that OX·1 mlghl be better sulled to every.
day operations ,ather th-an a contesl situ
ation whe,e you might be using your c0m

puter lor o ther things, l ika logging l or IIX'
amplll, at t~ same tima.

The IIbsence 01 a g,apMype display 01

the MUF and FOT is a minor Uaw in OX·, .
The inl~tion Plovided In table lorm Is
0 1 course luat as accurale, perhaps even
more so.

II your Inl&rests are a bi t more ,oullne, a
8OITIII'Wh-at more compacl _slon, minus
the greyfi...-calculation option, is avail·
able. It Is called OX·2 and was not r&
vi_ ed.

Tak. a byte out 01 Plopagallon Pledic·
tlon! OX·1 lor your Appla computer will
help do the job.

For more details, w" te DX Enterprises,
58fll Bridle Way, Sail Jose CA r/5123.
Aeader service numbef 485.

Tim Mt:Oonough WDiEOT
Sj)rInglleld u

5IiO MHz. This rClCeiver has mlcrD(ll'OOflS
&or con trOilar direct keytlDard entry o t I r&
quencies. Tha Regency MX-SOOO is avail·
able at pallicipal ing Regency Elect ronics
deal",s.

The MX-SOOO Kl!In$ lWO to twenty Cf'I,an
nels automaticaHy, or channel, may be
selecled manually. Its wide coversge in
cludeS higll lIInd low VHF, UHF, and UHF
'T' lor police, l ire, emergency servlces,
business blond, marine radio, ,adio-tel&
pI>ona, and Nat ional Wea ther Service
broadcas ts. It covers VHF alrc,all, IlvtI
amat.... r-radio bands, and TV audio and

Regency Elect ron les, Inc., now offers a
2O--channel programmable scan..... ....ilh
complete, continuous cDYefage Irom 2'Ii to

REGENCY ELECTRONICS
2O-CHANNELSCANNER

This converter Is Arne/lcan d8Slgl1oll(f
and manulactu,ed Snd will operata In the
ARQ, FEC, end ARQ.monitor eeeee.

For more in lormatlOn, conlact Digi'lII'
EI"",,,,,,iC Systems, 1633 Wistenlll e-rt,
Engle..ood FL 33533. Reade, Service
number.He,

tell you what to tooi\ lor during l hese con
dit~ on any g~ day.

Even the width ollhe greyflne arN can
be spec llied. Normally a 1$-degree wid th
la adequate. Since there are 24 houlS In a
day and a cin:lfI has 360 degleell, the
15-degree widl h cor,esponds to a one
hour window, or 1124th 0 1 a day,

Greyllne calculations a 'e comple. and
II..... consuming. II lakes aboul l ive mill
utes lor OX·1 to do the job. WIlen selecting
greyllne calculations you must speci ly
whether)'OU want tile output to go 10 the
$Cr"""" or to the p<inter. You cannot go
block tater and print what you saw on the
$Cr.... without OX·1 going Ih,ough all 0 1
lhe calculations again.

The PlDgrammers 01 OX·1 deS8I'Vll $Ol'TMl

applause l or tak ing lhe II..... to lormal the
Plintout 01 the greyllroe calculations. A
lerm leed Is issued so nothing latyped on
the perforations, The headings are also
duplicated et the top 01 each page. A nice
touch!

OX·I w.. judged to be 01 g,eat value to

a'e n ailable a t t8 mlnuln PfIstlhe hou,
Irom WWY. The addltlorwol USof ollila A In
deJc and other calculaliont; allOw OX·1 to
calculata a " quality" factor lor the path.

Aller lnoulling the Inlormation. i t 'a U.....
to sit baCl< ;lnd wait about h.ilU a minute
lor OX·1 to do ita thing. The Information ia
displayltd on the sc'een In table form. II
desl...:l, the acr.... Information can be
""'I to your printer lor a more permanent
record.

OX·1 will aiso calculate lhe flequency
01 optimum trafl$lTli$S1on (FOT) when r..
questltd. This, too, can be ....t to lhe
pllnter.

Additional " niCft-l o-nave" inlormatlon,
such as beam headIngS lor SIlOrt and long
paths, dIstances lor both, and tile ""eli.
for the talget area, Is displayed.

The "N In which OX·1 shines, II you
will pardon lhe PUrl, is in greytine calcula·
tions. Old-Ii..... oxere and SWl8 know
Ihal enhan.ced conditions e.iat between
IWO poinls when both are I,lI'ldergoing sull
rise or sunset al the $.8"" Ii",.. OX·1 will

AMTOR CONVERTER
FROM INFO·TECH

The new Inlo-TecII 1.4 -44 AMTOR con
-'&r 1II11ows mosl RTTY lermlnala to be
used on the recently-apPlO'ted At.lTOR
ATTY mode. Interface to the terminal Is
via serial TTL or RS·232 I_Is. and eitnar
ASCII or Baudot lermlnala may be used.

The unit a lso feat ures a bulll·in modula·
tor and demodulalor with pr&-Illter. lull·
lime ATC, and IWO transmll buffers. All
control of the M-« lIInd t,ansceiver is by

simple commands enlered via the termI
nal keyboa,d,

regular psckel atallon. Up to 8 dlgipelilting
staUons may be used bet ween two termi·
nal Sf.tiOnS. Oillipeating allows 'outing
tile t,ansmisslOn path around physical ee
stacres blocking a Ilne-ol·Sillht radio path
and allows extending the link beyond lin&
ot..ight distlllnc:es.

For more Iniormliltion, contllCt your
clD8est .ilEA deal"" or AEA, PO Box
C2160, Building O&P, 200fjMI96lh S W,
LYllfll.ood WA 98036-0918.- (2 16r l1S-

''''

You will need to know)'OUr lalllude and
ongitude. Unlike similar programs, OX·1
X>et not ' lore this Informallon anywhere
lor you. This was Considered a minor Ill
~ence.

Selecting the taroel arN Is quite easy.
You may Input coordinates lor a specll ic
location, or )'OU may use the Inlormatlon
conlalned In OX·1 to search by counlry.
It's no! even necesury 10 know e.llClly
hOW to Spell the !llIget .rae. For e.ampla,
Sri Lanka was lound by asking OX·1 10

IINrch lor SRI. Illhe cornpuIer Is unable
to outguess )'OU, backward and lorwa,d
scrolling through the Ilat will locate the
country)'OU h.lWl ln mind.

.... soon aa)'OU inpul your Iocallon and
the dale, the program calculates aunrlse
and aunaet lor you r locaHon. Be ca,elull
The Ii...... gl~ are In GMT for UTC II )'OU
ptel.., not local Ii..... ! A slmila' calcul.
tlon ia made on Ihe target a'ea,

As wll h all MUF Ploo,ams. you wil l need
the 10.1em soIar·llu. ,udlng. OX·1 also
requires the geomagnetic MA" illde• . Both

"""anced Electronic Applications, Inc~

has announ.cad the introduc tion of the
Model PKT·l packet " diD eeouenee
tl'llougfl an arranoemenl wilh Tucson A.m
al ..... Packet RadIO, Inc. (TAPA), Tucson.
A, lzona, AEA started oellvl!fy 01 the PKT·1
to its dlNl""a In June.

The PKT·, ls a packaged and warrantad
_slon oIlha well-known TAPA dO·U-your.
sell k it board with vers ion 3.1 software,
and includes application asslslan.ce and
a .,.sat', condItional warranty. More than
1000 users 01 the TAPR ki t bOa,d now e.·
1st thrOUllhoul thll world.

Packet ,adlo is a burst modi! 0 1 data or
led tlansmisslon utiliZing AFSK, FSK, or
PSK modulSlIon. On VHF it ,uns a t 1200
baud typically, and uses CRe error eneck
ing. """""ing en extramely low er,or ,ate.
MUlll~ users may sl\8re a simple. or du
ple. cha nne! simultaneously on a time
share multiplexed basis.

Arrr packet Sfallon ualng tile PKT·1 may
operale as a stor_nd-Iorward rapeater
(dlg ipeater) IOf someone eiee's transmiS
alon while concur,ently l un.cUon lng as 1II

PACKET RADIO
CONTROLLER FROM AEA

TIM PKT·1 packet radio controller 'rom Advlllnced EI""tron;c Appilclil//orls. T". Regency EleCtroniC" 2O-t:hallMl' scan,*"
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FM broadcast. Any treQueney can be s.
Iected directly at the keypad: each kty
pr..s I' _lIled by a beep. A rnerr>oI'}"

tlackup system saves frequencies In
Il1llITlOlY even II POWel' Is dllC(lnnected,
yet no balle<y Is required.

Any l requency can be P'OlIr.mmed Into
prlonty channel one and sampled at .p
proximately tWO"Second Intervala: if ee
t l...., It .utomatlcally overrides any other
sign.1. Any Seleeled channel or channels
can be Mlocked our' and omllled tempe>
r.rlly from the scan. A scan-del.y fe.ture
can be Invoo:.ed to a'lOld mining cen
backs; this 'ealUre delays resumption of
IIGannlng for approximately two seconds
aft.. a t.ansml'slon end,. A cnoIca o f two
IK.n ,peeds samples charllle'l' as rapidly
IS live I*" seeond or.t , alower rate.

The M)(<<lOO', se.rCh leature helps 10
cata unknown or "hidden" ch.nnels with
in any ,pecified frequen<:y range; It
_rchon for a<:ti¥tl ChannelS In (select·
.D1e) 5-, 12.5-. or 25-kHz inere<nents: the
mooe of recep tion lAM, wldeband or nar·
,owt>.lnd FM) I' also selectaDie. When a
signal IS 'ecelved, its tr05quency I' dl..
played on the digilal readout S<!arch may
the<1 be reSUmed. or the fI4IW f,05qUlnCY
stored In one of the 20 sc.n channel'

The multl·luncllon dlgittl ,,.,pl.y
'howS bolh ch.nnel number .nd f.05quen
cy (plus MHz or kHz) when scanning Oust
frequency while _rching. plus lhe r.
cel¥tl mooe .nd search frequency Incr.
mentl. anet wheth.r the priority mooe has
Dean seleCted or II the dISplayed channel
has been locked out. Error menages .re
displayed In the event 01 lnv.lld keyboa'd
entries, A btll!t~n 24-nour digital clock 01.
fers the tIme wf\enofl.e, the M)(<<lOO II
plugged In. The display II slde-lighted lor
easy nighttIme legibility.

A Sllnted hont panel oll....s easy vlsibll·
ity.nd ope<ation. A keyboard lock switch
can disable the keyboard to prevent Inad
vertent entries. Dual-concentric volume
and sqelch controlS help tailor the audio
deli_ed to the built·ln .pe.ker or exter·
nal speaker J.ck. An extern.1 .ntenna jack
allows the add it ion 01 a lull·Size anlenna
lor Improved rec<l9tion: al'l attenuator
switCh (_ 10 dB) helps prevenl overload
Irom strong local stations In highly con
ges ted Signal areaS,

The M)(·~ comes WIth a telescoping
anlenna. wa lt.mounl ed ac power supply,
a 12·V« pow<W eord for usa In a ca' or
ollie< vehICle (Where not prohibiled by law\.
al'ld moblle-mounting !)f.cket. It mea·
sures 5.• ·W x 3.l""H x 7.9"01138 " 80 "
200 mm).

For addit iona l information, conlact ~
gency ElectronICS. IfIC., 1707 Rt1cotds St..

••

Indl.n.poIIS IN 4tl22lJ..gQ89; (317}-545-f28J.
Reader Se<vica rn;rnbef 483.

TRAINING TAPES
FOR CODE AND THEORY

Radio School, Inc., tounOell by Gordon
West WB6NOA, Is offering a I.rge eetec
tlon of code .nd tlleory training tapes to
the .m.teu.....dlo eommunily. Gordon
West hn .Iso produced techl'lical t.pes
dealing with .nlennas. grounding tech.
nlques,.nd ma,l!lme-mobll. 1...l ali ll ion.

OYer 700 free 'IOIunt_• ••mlncw l ape
sets Wel'e m.lled recently to InstrUClors
throughoul the country. conlllning FCC
type ¥OIunl.....xamlner COde tests .t 5-,
,().. 13-, .nd 2Q.word-per-minuls levels.
Ther. _. ten different ¥tIrsions 0 1 Nch
tape to prevent sludents from memorizing

,""".
Radio School oflers over 30 Individu.1

one Ind one-haU hou, long code cauette
speed-bullding cou'ees. There are .ISO

over 20 Indi't'idual t.pes CO't9<"ing llleory
e.amlnatlon prepar.tion, and 10 t.pes
dealing with am. teur radio equipment In
stall.tlon lechl'llques.

T"- t.pe COUfsetl are in slereo; II....
(\fInt s cal'l listen to both channels 11'1 the
car, btlt eeparata the ¥OIce channel out
when Iisteroing to COde practlca at hOme
wltn a pencil. Any tape p1.yer with . bal·
ance control can easily f.de out the ¥OIce
channel. Whel'l played on a mono tape re
corder , the student wlU near both ch.....
nels.

RadiO School was I lrst to offer cern
plele 4-cassell. theory courses covering
the ........ FCC queslions from NovIce to Ex·
t,a. These tlleory cou'ses .1"<) leal ure Ii¥tl
sounds of amateur ,.dlo operating to as·
'lIst Ihe Sludent In ,ecOllnlzing some 01

the lopic. d'llGu'sed on the t.pe.
T"- Gordon West RadiO School tapes

are ... ilable directly from the School. For
• cat.log or more Inlorm.tlon, cont.ct
~d'o School. 2414 Collego! D,IWI, Cosl.
MII'u CA 92626. Re.der Service numDel'
471.

THE DAYLE TECH
DESOLDERING STATION

The model SA" desolderl"f:l st.tion
l rom Davie Tech, Inc., 'eal ures . sejf-con
talned hlgh·volume vacuum pu mp ror
easy,emov.1 ot solder from through·hoIe
and multi·I.\'llI applications. Additional
tNlures Include tr lgger-actuated pistol·
grip deslgl'l, '"I'IO-<: Iog'" system WI th tr.ns·
parent solder coIleclor, and easy collector
Cleaning: gtounded lor use with deliCate
UOO and CMOS components. II has a low-

maintenanee design .nd • specl.lly-pr-o
cessed l<:lf19'Iife nozzle.

Tt>e SA" Is .vailable for ~ther 115-Vor
23Q.V~Hz Input, .nd is compact and
lightweigh t tor port.bill ty . A handy toot
holder is btlllt Il'Ito the control ul'Ill. In
cludes .009"( 1.0 mm) nozzle. Optlon.t noz·
zles • •• II. ble f rom .03 ''"(0.8 mmj to
.083"( 1,8 mml dl.meter.

For more Information, contact 0aa4e
T«:h 'fIC., 2-e5 Bant. PI.ca. Fal, L.w" NJ
074 10; (20 Ir79fJ·1720. Reader Service
number 481.

THE VOICE PAK FROM
SPECTRUM PROJECTS

Spectrum Pl-OjeCts has Int roduced a
COCO 'IOIce synthesizer, the Voice Pak,
thll u••s the Vot r• • SCOl synthes ize'
Chip 11'1 a cartridg&-styt. pak _It prO\'kln.n
unlimited vocabulary wil h .utomatlc or
uSer·supplied inflection•• vari.ble volc.
le¥tll adjustment. plus four progr.mmable
Iavels of pitctl. With a $I"9le line 01 code,
the Voice P.k eeee speech 10 any Basic
prOllram In minutes.

The system comas complet. with a
user Instruction manuel , software cas
..lie with demo prOllrams, texl·to-speech
IIG.nner, arid. '"Word Man. ger"· that con
, truela custom user dictionaries, The unit
I' fully assamblad, test ed, end 'eally 10
plug In.nd talk. The Voice Pak .1I0wa .ny
prompting appllc.tion In education,
speech t herapy, ll.mes, robcuce. or
security.

For more Inlorm.tlon, contacl Spec.
/fum Pro/eelS. 93·15 88rh DrIWl. Wood
/Ie.." N Y 11421; (212"u1·2801. Reader
SeMca I'Iumber 462.

ICOM'S MULTIMODE BASE·
STATION TRANSCEIVER

Ieom announces the IC-47I H 430- 450
MHz lransce lver with 75-W.ttlr.nsml1ler.
tow-nolse pu. circuilry , ilnd hlgll-Senslt iv
Ity recei_.

Slandard features Includ. 75 Walts rf
output, FM, SSB. CW modes. 32 full.func·
tion tUl'lllbie memories latoring Irequency.
ottset , oIfset direction, and tones~ 1().Hz
tuning Increments. 1·MHz up/down but 
toes. scanl'ling of memories. memory
modes, or band, alt-mode squeIcI'I , .nd
du.1 ¥fOIl. lIS size is 4-lIr (H) )( 11·1/2"
r:Nl " 13-114'"(0).

The 1C-471 H usas t2·V« pow<W .nd
may be supplied lrom an external sou'ce
(Ie-PS15 or IC PS30, option.1) or trom.n
optlon.l Inteonal ac power supply (IC
PS35). Other optional lealures include.n
IC-AG35 swilchable mast-mounled pr.
amplifier, UTl5S encoderldecoder \PL en
coder Is standard). IceT10 compuler In·
tlllface, IC-EX309 computer~nlertace con-

nector,.nd 1CEX310 ¥OIce Iyntheslzer.
For more information, contacl /com

America, Inc., 2112 JIISt~ Avenue HE,
(Hllevu. WA 9800a, (206)--45H I J55, Read·
.. Servlca number . 78.

BY ENGINEERING'S
FIRST SORWARE

BV Engineering has al'll'lOl.lflC«:lthe f"SI
three products In whal will be .1'1 entire
line of professlon.lsotlw.r. th.rlng com
mon data lilft-

ACNAP la al'l ac networl<"l'IlIlyaiS pr0

gram thaI analyzes electrOl'lic circuits
conalstlng of resistors. c.pacitort, Indue
tOft, and actl¥tl components auch as tr .....
slstors .nd oper.tlonal ampllt..... AC
NAP wlli wor~ with component tolerances
10 perform Monte-Carto, Sensltlyity, .nd
Worst.case lnalysas.

PLOTPRQ Is. gener.l-purpose scientif.
re graph-prlnllng program which m. kes
llnearlloglsaml~og gr.phs on any lI(). or
132-co1umn prinllll. PLOTPAO ,uppotls
vertical .nd horizontal formals, two Y
..es. multiple plots, .ulo-$C. llng. label·
ir>g.,.net grtd lines.

SPP It a genaralil\l<;)OM slgnal1lfo
cesslng prog••m t~ at .nalyzes line.1 al'ld
nonllnea. syttema 11'1 the freQuency ee
main .nd In the lime domain. SPP sup
pOrts FFT .nd1_FFT, LaPl.ce Ifane
torms, l ranslent analysis, and . complete
set of .Ignal generalion al'ld m.nipulatlon
routi_, All progr.ma .vailable for CP/M,
MSDOS. PCOOS,.nd TRSOOS.

For a free flYe! . nd ' unher Inform ation.
conlact BV EnglnHtlng. Bo. 342e. River·
s ;de CA m11'; (714~181-c252. Reader Ser·
't'ice number 480.

CMC COMMUNICATIONS
VOICE.()PERATED SQElCH
CUC Communications Is o!lering •

volce-oper.tMl aqueiCh on a small circUIt
boald lor mounting InSide most HFISSB
tranllGelvers al'ld rece i¥tlfS. The VOS re
quires Ihat dlUerent and select compo
nents 01 lhe ¥Oiee apectrum be preterll at
the aame time to operate. II Ignorft het·
erodynes, I ~e Russian woodpec~.., and
noise ,egard l... of level , yet Il ls • • I r......
Iy _lt lve to _k Signals when tile .......
man voice is present. All adjualments are
m.de at t ~e factory and a remo te On/off
switch II provided. Simple connections
a.e macte 10 the speaker leads and I' or 12
V de. This product Is used •• tenaively
worldwide In commercial marine. land,
and military systems.

For further informatiOn, contact CAlC
Communlc"tlons, 111(;., 5479 Jetport 'II
duS/rl. , Blvd., T" mp" FL 33674; (BIS,.
885-39!/Ill. Reader 5ervice I1UITItlef 479.

,.

Dasolderlng st.tlon lrom D..1e Tech, Inc.
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ST-142

Famous military re
ceiver covers O .~32

Mhz AM-CW in 31
one Mhz bands using
mechanical digital

tuning , 455 Khz IF: has four Collins mechanical
filters for selectable 2-4·8-16 Khz bandwidth .
100 Khz calibrator: BfO , No COVers. 115/230
VAC 60 Hz: 10112)( 19)( 1 6¥~" . 95 fbs. sn. (UPS
in 2 pkgs·l .
Used-reparable . $215 Checked $335
Manual. partial repro ,S15
PARTS FOR R·390A, USed-checked:
PTONFO assembly 550 II Collins MIg $65
Mechanical filters 2 or 4 KHZ ,$50
8 KHZ _ $40

16 KHZ ,S30
Power supply less 26Z5 tubes ,$45
Most other parts available. except meters.
Write for listing.

Prien f .D .I . UN. D. • VISA. MASTE RCAR DACCIjIIIHI .
Alio. ,or sa.",.. . s... teo .... FREE tATIlLOG ...

A••teSs De, t . 73 • PlKHtI: 419.,12'7·6573

FOR MOREINFO.OR ORDER.CALL OR
WRITE:

W.H. NAIL COMPANY
2 75 t.ooqevtew Drive
Oroville. Ca. 9596 5

MI G (916) 5 89·204 3 VISA

Egben 11+ = 69 95 inch.Kl es D1'OOtam. baCk up &
dOC ument.loon US'" Fles"'.. nl' add $ 2 50 fo
sn,pping "'1I01" ..-s eec se oo ca FlI" ildd6...
sale. la .

R·390A HF RECEIVER

EGBERT ][+
RTTY - CW - XFER

for the Ap p le II, 11+ . li e
Transmit & Receive wilh Soltware On ly

NO TU REQUIRED
Th_ Egb.rt H+ has RTTY/CW/XFER
on rne same dlskl and teatures: split
screen operation. type ahead buffer. se
lec table mark, space. shill and speed.
change modes and speeds Irom menu.
mailbox with selective call and save to
disk.. Provisions lor u p 10 9 canned
messages on each data disk.. and much
more

INCLUDE CALL SIGN WITH ORDER!

Fr ee $9. 95 Mob. Quic" Chorqe Coble

ST-222 HIT (220 mHz) .•. . '289
ST·442 HIT (440 mHz) . . . . '299
LS-202 (2·M FM/SSB·H /Tl ' 239

I I

~27900
FM.4033 (220 mHz) ' 339
FM·6033 (6.MetersJ ' 289
FM·7033 (440 mHz .. . . . • . "339

FREE UI'S 'ro... Shippi " ,,·Ad d $ 1.6S fo r COD
N,C . Re•. Add 4'/) ·;. Sole . Too. Sor,,, No Co,d•.

wiLtlAMS"~::~;C;·;'~ES
600 LAKEDALE ROAD. DEPT. C

COLfAX, N.C. 27235
919 993·5881 Noon to 10 P.M . EST

. -'_...WA9TDD

hfITlf3

')-'~'--{~'::=:;=::ll!I- , -<a:
I

t1 r Oil "'LL M"''''ES ..L M O DELS Of" ...M ...TEUIII
TIII .....Sl;£I\IEIIIS I GfJ"'III 
.....TEEO r OA 2000
W"'TTS SSB ,..PU T r Ofl
" OVICE .....0 au, Cl...S S
",M... TEUIIISl IfIIPIIIOVEO
Ot:llilG",

Quaity

SeM:e
L awPrice

MCROWAVE PREAMPUFIERS
Amplre 1690N:
-1 ,6 to 1.8 GHz
_ 25 dB gain
- 3 .0 dB noise figure
• N con nectors standard
- Use on GOES & METEOSAT systems

Amplre 2001 :
• 2.0 to 2.6 GHz
- 20 d B gain
- 3 .5 dB no ise fi gure
- BNC connectors standard
• DC & RF cables included
• Use wi th m ic rowave TV converters

Ampl,e 1690N "13900

Amplre 2001 "129"
Amplre 2001N "149·'
Shipping: USA '2" Foreign "10"

--~3110 Evelyn St reet ... :w6

Roseville, MN 55113

612-636-9469

PIIIETuNED _ COfllPLET·
[LV "'S SEMBLEO · O"l V
O" E "E"'T S M ...ll ......
TE"N'" rOA "'LL B"'NOS,
EXCEL L E" T r Ofl CO.. •
DO·S · ...PAA TM E..T S
_ l 'GHT • STIIIO..G •
...l MOST ,.._LV

4 Choices ot colored card
stock

Send SASE tor s..ampMS &
ordering intormabon

$ 20.00/1000

COMPL ETE ft 90 ft . RG SIIU _lli 2 . _ ••_ • • M!
Pl2 lli9 ~ftK_ ul 30 It . 300 ~,._".•Oft'•• ""~ft••_ _ '" 'gft"''''' _ nd
.......... Iv ... • _ , _ . ...._ .
r-xe- .•__ ._ "'n' ,_"" '" ..._n, .__ ....__ Oft' •__• L_SWR _
. T ....... _ NQl" ....-E!l[t>I e-l.>o 00 _ v"_
_. · .. T ONLY ..... -
TE....... YOO W'l l EVER NEED r O R "'LL B NOS _ W'TH
"'N'!' TR"'N SCE'VER _ NEW. NO B"' lUNS ..EEDEPI

8O-4o_2o_l lli_l o · - 2 .... _ I04 .L _"".... Il98DUC . $~,1t5
4 0-2 0·, r\., o _ 2 __ 15 4 ft . _ M_ 1OOtBOC •. $98,9S
20_1~ ·'O ....... - :I "'• • 2 6".. ....... 1OO1BuC .. $ 9 1.a5

SEND rUll PRICE r OR POS TP AID INSURED. DEL. ,.. US.....
(c...... II $ 5 .00 . .... "" ......... _ .1...... _ ...."'...."1 ...
...... _ VIS'" _ M"'S TER C ARD . "'MEA. EI( PRE S S
GOo. __ u . _ • . Ph lo308-:l::J6..53;33 9 ...M . llPM
w ......... W. _ .. 2-3-. ALL PRICES M"'V 1P+CRU5t
0flD£R HOWl , ,_. 1O ...,_v
___ ... t In ...... . __ M US..... H OEE ,..ro,

"'VAlL"'BlE ONLY :'~~~EANElECTAONICS ... 8()

DlI9I. A7-9 1(._..N_ ...... &11841

Irs
INCREDIBLE!

Please send a description
of the problem and your
most recent address label to:

73 does not keep subscrip
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

Subscription Dept.
PO Box 931
F.nnlngd.le, NY 11737

., .
,/ r.-

Master code ce upgradf. III a mailer of d.tV$.
C ode Quick IS a uenque br"...kthrough
which Simplifies learmng Morse Cod",
Im;lead of a confusing maze of d ns and
d4M, each lette r IWJ magil::a11y~ 10 call
out its own name! Slop lonuring yourSO"l(l
Your amazing kit containing 5 pewee
~ked cessettes. visual breakthrough
cards and origiMi rTI4Ilual IS only 539.951
Send check Of rT10IWV or de r today 10
WHEELER APPlIED RESEARCH LAB.
P.O. Box 3261, City of Industry , CA 91744.
Af>k for Codf' Quick 11103 . California
residents add 6'\, sales ta x.

One User Com me n ts:
"First new IdEo... in code study and the darn
thing works' So much fun you don't re...lize
how rnu<:h you 're learning "

M.S GreTWda. MI$S.

Hundreds of w.tisfit'd c us to mers!
You can't lose! FoDow ",..eh simple ste p. You
must socceed or return II'!e k it for a total
IfTlI'1'M!'dlillle refund!

~ See List of A~rtls..rs on pa~ 98 73 Magazine" September, 1984 87
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:U U PAlllI'iB ff: roer [rout mons ct ,41< 10 l'<lffil ClJtrlIt 11l.k1tls U. 'Mi: (It l&rllS,

S89.% «rtn urtn PC !k:ull tnly t19.'f.I

I::lJl EL£ClfUlICS,I'(;. 'M il"f'L ll l£R PC IlWlllS fHJ If IFMS1SIIll urs.
1'\, 1'1 P~-7lIllf ~ irtllt i'fJUS at 144 to llo/ft;z wtwt zaons U.':M1:: at ro rrs.

EWile 4CXlO, 8171 wi th SK30J em SKlD)

SK3iXl m:l SKl3Q, (h Iy •

rrtese are olt res mt useo. : tnuted srcrv.

Sl2OJ.OO

s 39).00
W'l.9.l wllt1 uno rc Olly J14.'fJ

GENEVA CALCULATOR ~ATCH

Thi s a ttr active wa t ch ha s t he fo l lowing modes :
Noraal Time Se t t i ng .
Ca lendar Se tt ing ,
Daily Al arm Time Set t loR ,
Wee kly Al arm Time Se t ting .
Chronoll r aph .
Calcu lator .

Featured In Black Plas t ic SI8.99 .' Fea tured In Sta in l ess St eel $29. 99

SILICON [)lODES FEED THRU SOLDER RF CAPACTORS

MIllS I IOOvdc 6....1'" 10 / $ 5. 00 100/S38.OO 470pf +-201
MRSIO 10000dc 3A1l1p" 10/$3 .15 100/$24 .00
HEPl 7Q I OOOvd c 2Amps 20/$2 .00 100/S 15 .OO 5/St .00 or 100/$ 15.00 .'lN3209 lOOvdc ISAlllps $2 .00 10/ $I~.OO 1000/$ 100.00
BYX21/200 200vdc 25A111ps $2 .00 10 / 5 15. 00
IN2 1J8A 600vdc 60AlDps 5~ .00 10/ 540 .00 1000pf/ .00I uf +- I O~

DS85-04C 400vdc 80Amps 510 .00 10/ 580 .00
IN)269 600vdc 160Am ps 5 15.00 10 / 5 120 . 00 4/$1.00 o r 100/ 520. 00 .,
275Z 4 1 300vdc 250Amps 520 .00 1O/ 5IH. 00 1000 / $1 50. 00
1-5754 300vdc 400AlDps 530 .00 10 / 5250. 00
RCD- 15 15KVDC z.... 53 .00 10 / $20 .00
SMFR20K 20KVDC ,0.., $ 4.00 10/ $30.00

E PROKS

Hl4 148 signa l 30/S l.00 100/ 53.00 27 08 1024x l 5 2 . 00 e a c h

FAIRCHILD 4116 16K DY NAM IC RAMS 200n1l . Pa rt , 16K75 271 6 2048xB 5 4.00 each

25 For $ 25 .00 or 100 Fo r 590 .00 o r 1000 Fo r S750 .OO
27L321 25!.32 510 .00 each

HEIJ1.E1T PACKARD MI CROWAVE DIODES

IN51 11 ( 50 82- 2800 ) Schot t ky Ba r r Le r Diodes 5 1. 00 o r 10 ,,, 5 8.50
IN57 12 (5082- 28 10) " " " $ 1.50 o r 10 ,., $10.00
IN62 63 rasca- ioc n " " " s . 75 10 ,., s 5 . 00.'5082-2 835 " " " 5 I . 50 10 ,,, 510.00.,
5082-2 805 Qua d Hatc hed " " " pe r se t $ 5 .00 10 ,., $40 .00.,

For Information call: (602) 242-3037

Toll Free Number
800-52a.ol80 &J\ICiII z electroavCII
(For ordeB only) - \..:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

" A U parIS may be ne w o r
s u rp lus , and pa ra may be
SUtlSt"uled w ,th compa<atJle parts
iI weare OUI olslock ot an item,"
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"MIXERS"
WATKINS JOHNSON WJ -M6 Double Balanced Mixer
LO and RF 0.2 to 300MHz IF DC to 300MH z $21. 00
Conversion Los s (SSB) 6.5dB Max . I to 50MHz

B. 5dB Max. . 2 to 300MHz WITH DATA SHE ET
Noi se Figure (SSB) same as above

8.5dB Max. 50 to 300MH z
Convers ion Compress i on . 3dB Typ .

NEC (NIPPON ELECTRI C CO. LTO. NE57835/ 2SC21 50 Microwave Transi stor
NF Min F=2GHz dB 2. 4 Typ, MAG F=2GHz dB 12 Typ. $5. 30

F=3 GHz dB 3. 4 Typ. F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ. r=4GHz dB 6. 5 Typ .

Ft Gain Bandwidth Product at Vce=8v. Ic=1 0ma . GHz 4 Min . 6 Typ.
Vcbo 25v Vceo 11v Vebo 3v Ie 50na. Pt. 250mw

UNFJro RF Power and Linear Anplifi er Capacitors
These are the farrous capac itors used by all the RF Power and Linear ~lifier
manufacturers I and described in the RF Data Book.

5pf lOpf IBpf 30pf 43pf lOOpf 200pf 1 to l Opes . $l. 00 ea
5.1pf l.Zpf 22pf 32pf 51pf H Opf 220pf 11 to 50pcs . $ . 90 ea
6.8pf Bpf 25pf 33pf 60pf 120pf 470pf 51 up pes . $ . 80 ea
7pf 14pf 27pf 34pf 80pf BOpf 500pf
8.2pf 15pf 27 .5pf 4Qpf 82pf 14Qpf 1000pf

NIPPON ELECTRIC COMPANY TUNNEL DI ODES $7 .50MODEL IS21 99 IS2200
Peak Pt. Current rna. Ip 9m;n. 10Typ . 11ma x. 9mi n. 10Typ. llmax.
Va lley Pt. Current mao Iv 1. 2Typ. 1. 5max. 1. 2Typ. 1. 5max.
Peak Pt. Voltage my . Vp 95Typ . 12Omax. 75Typ. 9Omax.
Projected Peak Pt . Voltage my. Vpp Vf=Ip 48Omin . 550Typ . 63Oma x. 44Omin. 520Typ. 60Omax .
Series Res . Ohms rS 2.5Typ . 4ma x. 2Typ . 3max .
Terminal Cap . pf. Ct I./Typ. 2max . 5Typ. Bmax .
Va l ley Pt. Voltage mv. VV 370Typ. 350Typ .

FAIRCHI LD I DUMONT Os cil loscope Probes Model 4290B
Input Impedance 10 meg .• Input Capac i ty 6.5 to 12pf., Div is ion Rati o (Vo l ts/ Div Fa ctor)
10: I, Cable Length 4Ft. , Frequency Range Over 100MHz.
These Probes will work on all Tektronix, Hewl ett Packard . and other Osc i l l oscopes .

PRICE $45.00

MOTOROLA RF DATA BOOK

Listsal1 Motorola RF Transi stors I RF Power Ampl ifiers. Varactor Di odes and much much
more.

PR ICE $7 .50
For information call: (602) 242-3037

Toll Free Number
~~ electroJUcl800-528-0180

(For order. only) " AI! par ts may be new or
surplUS, a nll pa' ts may be
substilute<! ""Ill comparable paris PRICES SUBJECT TO CHANGE WITHOUT NOTICE
if "'e ar. QUI 01stock of an ; t em_~
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RF TRANSISTORS, MICROWAVE DIODES

"'" ",neE "'" ",neE "'" PIlIG: n" PRIG:

21'11561 $ 2:'> .00 2X1678 • ' .00 lUIJ.I $ 16 .90 ~1821-3 $l~.OO

21'11562 25.00 23:.17'~ "'.00 ""'" '" 1«:1821-10 225.00

2NI692 ".00 ""''''' r.so ."'" ,.'" ascau 10.00

2~7 L;; """'" '.00 "'''' r.se \N222."l-IO ""'.00
2.'aS57J}/fiX 4 .10 23:19-\6 aa.oo •.'" ,." "'-"= "'.00
2N28:>7JA."fil(',' 4. 10 ~1.9-W>A 40.00

...,. 11.95 """"" "'.00
""'''6 13. 50 ascrevo ,.'" ,\9.;25 17.95 MS:~:n>1 50.00

"""" 18.35 2 ".C1974 ' .00 .lQiJO 18.00 ssceoo, 40 .00

."." 13.00 2S::.!166 ,.'" "".", " .00 """"" "'.00

."." 15.50 2.«'2237 aa .00 """ " .00 """"'" 40.OJ

.""" 17.10 '"""" 41 . 00 """ 19 .50 """">0 40.00

zossa L;; .eo-ta 25.00 ..." 37.00 W3);3lXlt "'.00
zcea 15 .50 ""'" 10.00 """" >6 .00 1N)l1l:J05 100.00

'-"'= 11 .00 "'" ' .00 """ "'.00 irl"4150 14.40

210818 ' .00 """ 6.00 ...., s.as ><r.;"" rce
ecsee r.co "'OO ,.'" """""" " .00 W.>59f>/2N5~16 9'J . OO

2S3866JA."1 ,.'" MY" a.eo -,"" io.oo ltl!>768j2!6768 " .00.'<.,,, a.as ,..",. ,.'" "'""" "'.00 """'" """"" 17 .25 ,."u ,.'" "'"""- "'.00 SED21:J6 ,.'"
eeseo ".00 """" ,"00 Yd1614 10.00 NE13783 ""2."'1012 11.00 "",n '"" 1oIol1943/ 2N1072 U" Nl-21889 ""asron 11 .00 ersss ,.'" ""'" '. 00 ~"f:>7B35 ,. m

"""" '"'" asria ,.'" """"" 17.10 l'o"ET.J.t36 ,.'"
2.'iIIOBO 4 .53 ....,~ ,.'" * 1429 10.00 "'"""m 2 1.00 81''11'17 ,.'" """'" L 15 rnwm """.,.,,, '" >0 ....., '" '" ...,. ' .>0 ""H" """...'" U, """ ,.'" seen ".00 ""H" """"'>0 11.80 ""'" a.eo """"" ." sraise ""2....1957 3.45 eess a.so """" 1. 01 ""''' '.00
2S4959 '.>0 ""'" ,.'" JoIRA2023-1.5 42 .50 P1'4 166}; ""aeoeo 13 .80 """ a.eo ....""" 16.10 PT4176D ""2.'61D3 3 .45 """" ,.'" ....rz 16. 10 PT4 186ll """"00 ,"m "''''''' '" 00 ""'" 13 . 25 PT4209 ""2""" ,." "'"''' ,.'" MRl'221 >5.'" PT4200:::/5&l5 """'''' 21.62 m Y18 ,.'" ""'" 10 . 92 "',,;; ,., .60

zerrs '"'" sene a.so -= ".'" PT457Q t .sc
~16 ;;.00 """ a.eo """'" ia.se PT1577 ""
""'" 3.15 "'."" '"00 .IIRI""237 3.15 PT45'.JO """""" ,.n ecsr 15 .21 ..."" 13.80 PT4612 "".""" 10.92 """'" >5." ..." 17. 25 "'''''' "".""" >3.00 axssca 22.21 ""'" as.ee "''''''' ""2'i5637 >5.'" BLY87A '.M .IIRI"':bl.7 35.65 PT1fJ42 ""2""'" 12.42 "".,,, 13.ll3 ..."" 43.45 r-rssaa ,.m
.......a 14 .03 """e 21.30 """" 33.81 P'l'5719 """""" >5 .'" ,.,.", 10.00 ....,,, "'." "'"'" """""" 13 .80 1lL\'568C/CF "'.00 .....,>5 "'... """'00 "".""'" ao. rc 0l58-ll17 25.00 .....,,,

"" ourzao ""2'C:.651 11.05 osooe "'.00 KRI':l17 "' .M """ro ""zoos 18.00 cmess "'.00 WlI-'42O "'.00 """" ""2'67&1 27.00 crais "'.00 ""'''' ~.60 """" """'""'" 3.45 0=, ".00 WRF·I22A 11. 40 Plli63.1 ""2N5lW2/lAl l607 8. 45 =»>5 100.00 1000'127 17.25 """'" "".......s "'.00 re""", l GBA.... tTI ...-taa <6 .00 """'" ""aesra a.as lllU.a5OU-PlOJF " .>0 1W'433 ia .or """''' ""2.'0916 36.00 f\!jltsu GoAs fl.7 IIItF449/ A 12.65 ""'''''' ""2'-"" 10.00 I'SX52WF ;;.00 l.lRl'"150j A 14 .37 r-rsros '''''eesaa ".00 """"" ,.'" MRF453jA 18 .40 pnl1ZI "00
2.'6941 "'.00 """" .." W\I'45ot/A ao. >2 """'" ""2'\59012 40.00 """"'" 11 .40 \IlIlF45.5/A 16.00 P'Ol742 19.10

2""" 10 . 35 ''''''''''' "'.00 ""'," ",.m 1'm7!17 ""2""" 11 . 50 """""" 10 .00 ....aea " .00 """" 16 .50

"""" 1·1 .40 """"" ".00 ""'''' '-00 """'" " .m
"*"'" 10 . 35 """"'" ".00 ""'" 3.10 """'" 56 .00

"""" >2.'" """""io 11 .34 NRH 76 '.00 PT:11962 """"'" U .65 Jeol 1e tt Packard MRF·I77 14.95 rraioea """""" 13 .25 ""'"'"'' 112 .00 """" " .00 ""''''' """"'"" >5.00 ""'"' "'.00 """" '"'" """"'" "",- 11.00 aseasa "'.00 .."" '.00 OCA

""'" ".00 """'" "' .00 """'" '.00 "'''''' s.m
2"'6006 16. 10 35H3U:-H31 "'.00 """"" '.00 ''''''' 10.00
."'-'" "'. m ""'"' >0.00 ""''' 10.00 «eeo ,.ro"",re 21 .00 """" "'.00 ..,>5 '.00 .."" 10 .00
2"6136 21.8S ""'" "'.00 llID'517 '.00 10282 20.00
2'«>166 ·10.24 """ 71.50 ""'" '.re ,"".., ' .00
2,''6201 "'.00 ".'" 75.00 "'"'" 2O.m ."" 13 .a>

.""" L'" ""'" H . OO ""'''' "'.00 ..",.. ,.'"
"'"'" 18.00 1{).'l1l3101 '.00 "'"'" '.«5 ·10:14 1 21.00
2.'ti5li7 10.(6 """"'''' 8. 75 MllFl i29 3.45 """" 2. ,18

"""" 60.00 """" '" >0.00 '""'"' " .00 .... '- 00== '.00 HX1lIilJ)1 "'.00 -~ ".00 .- 10 .00
23::T.J6A ,.'" It'<"lliHOS 31.00 '. "'''6 15.00 ""'. 00.00

"""" '.00 IOCl1til06 33.00 """" "'.00 """" 25.00
zs:1018 '"00 J310 .," loIRF!ll1 (3) I.Rad '-00 """'" ".00
29:10012 >2 .00 "'" """H (4 ) U'ftd ' .00 00""" ".00
2'r.l07Q ,.'" "-"'WO 10.00 """'" '"'" S><>-" ".00
23:1239 ,.'" """"" ".00 llRI-'9ll '.00 SYX I6 5.nl)

""'", ".00 J)l0015 ".00 WU"Jtil '"''' ""'" 5. l»
2&.'1::0> '.00 "",tom la Cum1. """"" 2.10 == '. 00

"""'" ,.'" K11 31 ,.'" 0<06". ''''' """" '. 00
zs:142-l '.00 111132 ll.~ lB:1.720-12 = .00 PRICE (JI; Rl-Q.;ISr • JOl

Toll Free Number .. ...u parIs m a y be fl. ... ". PRICES SUBJECT TO CHA NGE WITH OUT NOTICE

800-528-0180 sUl plul . .", parl. m" "
~<OJt! electrorucilubSlI luled WIth compala b!e (lart .

(For orders only) ,I _ .f~ OIl! of stock o! an item,"

For Information call: (602) 242-3037
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GaAs, TUNNEL DIODES, ETC.
• R r '!1lA....,IS'JUlS •

TY'E ~,~

'"' ""'" m< ~,~ n~ ~IU.

nu~ Q>F WH53-1 $4H.OO'Xi" $ 5. {Xl SlJl1l9 s 5 . ()() SlJ127&-5 $IM.OO

~~ '.00 ID"" 00.00 SlJ1261-2 '.00 S1>H54-1 18.00

ID'= te.co sona '.00 ID'= 10 . 00
SVIH7 18.00

ID'~ 15 .00 ::il1133 14.00 ID_' rs.oo SlJI ·178 21.00

SlJI0C9-2 is.oo SlJll~l r.s.oo ID".,... e .oo SDH lIO 00.00
SV1012 ' .00 SDn34_1 '. 00 ID"''''' \ :>.00 ID'~ ' .00
Sl.l1012-J 9 .90 Slll135 '.00 ID'''' 3 . 00

W14AA-5 '. 00
SlJlO 12~ '.00 SlJU:lH 15.00 :'V1301-7 ' .00 SlJHM-6 '. 00
SlIOl3-J 13.50 SOl1~2 15. 00 ID''''' 3 . 00

s)H&I-1 ' .00
SVIOl3-7 13 .50 SV1l43-1 " .00 ID'''' '. 00 9lH88 ".00
9>1014 11 .00 SV1143-3 17. 00 ~""

:1 .00
SlJI.j.86-1 za.oo

3)1014-6 11. 00 5111144- 1 '.00 9nJIl ' .00 SlJI#JS- 7 " .00
smOl6 15.00 SlJIH6 1:>,00 SlJ131 7 10 .00 ID'~ as.oo
SlJI016-5 15 .00 SD1l4 7 15.00 ID"'" '.00 11.>1-199-1 ".00
SDI011:I-I 15.00 ID'~ 10.00 SlJl345-6 ' .00 aneao-a 18.00

scicie-e is.co ''''~ 24.00 SlJl3l35-1 '.00 Slll522-4 00. 00
sn01S-7 15.00 '"UOO '"''' soicee,e ' .00 ansas-r 24.00

anoie-rs is.oc SlJ1201·2 10.00 ~'" ' .00 ansae-a ae.oo
soiceo-s 10.00 "'= 10 . 00 ~",.. '.00 anseo-a as. co

~oee ie.cc 5111212_11 ' .00 ,"'". 15 .00
~""-, 41 . 00

~=-, " .00 Sl)212-12 '.00 ::O13lO-1 >'00 ~~, se .co
~OO, rs.cc

SJIOlJ ".00 SV1212-16 '.00 SllI380-J '.00 Sf4557 " ,t. 00.00
11)1013-1 10.00 SV1214-7 '.00 Sll13!1O-1 '.00
~~ '.00 SlJ12H-ll ' .00 ID"," 00.00 ~"~ '.00
SDlOl9-1 '.00 "'''~ " .00 ID'_ 18.00

SJC3171 IK:A 15.00

snosa '.00 ""'..... is.oo 9)1410 ".00 967714 ":>t . ' .00
~"" .." anare-e is.oc SlJ141G-J 21 .00

5RJ'75O Il.t. " .00
soioss 15 .00 Sl121_ 15.00 :'D1413-1 18.00

SRFl018 Iht. 5.00

:'DI074-2 18.00 """" '.00 :'D1416 00.00 SRF2147 \(nt. ".00
SOI074-t as.oo auaao-s ' .00 :'D1422-2 24 .00

SllF2356 lIk >t . ".00
:'DI074-1'> as.oo ID=~ 16.00 "'''~

00.00 SllF2311l " >t. 16.00

~"'" "'.00 !Vl222-11 ' .00 sonee-a ts.cc SRI".l5&l lIk>t. 40 . 00

~""~ '.00 ~'"
18.00 :'D1429-3 ts.co SU"l82llht. 00.00

~""~ '.00 ",un " .00 !V14:.l9-5 ts.ce 911"2857 It>t. "'.00
,-~ 15.00

sotosa-s ~.oo ~ ~ ~'''' ".00 TIS189/1olRf966 ' .Msoicso,a '.00 "'~, 13.00 !V14:l)-2 18.00 mna '.00anceo-s '.00 !V1229-16 13.00 !V14J4-" "'.00
~... '.00 ID"" '.00 !V14J4-9 "'.00 n>1014 "IRW '.00

~"" is.co ID~ 15.00 !V1438 " .00 n>I028 1mI' 15.00

~- is.co ID_' 14 .00 ~~, 91.00
OI -807O:ml4/

ancss is.co snaea U .OO ID'~ is.oo 458-94.9 Ibt.n-. &..00

~,oo ' .00 ID"" 15 .00 ID'_ ' .00 n\lF2201 H. P. 450.00

~'OO is.co ID_' 15.00 ID''''-' '.00 -~ 100.00

SOIl~2 '.00 IDUn 13 . 00 SD1450-1 as.oo TA7200/2N5921 "'.00
SJll~3 '.00 "",n-' 15.00 stll4S1 18.00

TA141l7!2NHWJ 75.00

S111~7 ' .00 !V1272-4 15 .00 9l1451-2 18.00
TA7995!2.'*l267 150.00

.!I"ll16 ' .00 ""'" "'.00 !V14~ "'.00 SKfaJ92 Ibt. 18.00

&nU8 " .00 ~, " .00 !V14~-2 "'.00
_,m ..'"

... can c.'r06s Ilo-f.,'"""OI> Iblt IlF Tn\ns lston<. 00_. Hybr'ld IbdoJl.... _ Any Other 'I'ypo> or Soflll.<:JOO>ductDr•..........................................................................................................................
• umes (illl' CAHIln:R,lIIOOl'AVE .PIN. OOt:.1l"OO" ,'nU'!i'L, \lAAACIUI, WiN) •

L'I21 ~ 3 . 40 L'l2 U1 '" 3.40 1.'l2Ufl $ 3 .40 lXlIC $ 3 040
L'l2lD 4.00 L'I2U11 4 .00 L'l2lm 6 . 00 1N21R1' 5. 00
1.'121-': 5 . 80 L'l21Jr;; 5. 80 L'122 5.00 L'<l3A 10 . 00
L'l23B 3 .40 L-.:23C 3. 40 1.'l2Xll 3.40 lJ\ZD 4 . 91S
1N2:Dl 4.00 L'(2:31It 5.00 L'l2S 7 . 50 L'l25AA 18. 00
1N28Wf. 10.00 L'l2\l 10.00 1N32 3:1.00 L'l!'>3A 55. 50
urn; 26.00 lN76R 28.00 1N78 26.00 1N7!lA 3:1.00
1N78B 26.00 lN78ll 28 .00 L'mOl 28.00 1N7AA 28.00
L"'149 6 .00 L"'15lMl 18.00 L'+I15 4.00 L'+II5(: 4 .00
L'+IL'iG 15.00 L>;.I!ED 5.00 1.>;.116£ 6.00 u;.H6 10 .00
L~l 10 .00 lN833 10 . 00 L'Il'iO 4.00 11'0'1084 2 . 00
1N293) 15 . 00 L"C29:12 15.00 L'OMO 15.00 L'C712 11.00
1NJ713 18.00 1.'l3114 11.00 1N3715 16.00 1N3716 10 . 00
1.'0117 14 . 00 007111 10.00 00721 14. 00 1.113733 10.00
1N3147 21.00 t.N43ll6 20.00 1.'+1396 15.00 t.N471l5 11.00
L_l28 9.00 L'l!'>I3QA/8 4 . 2:> 1.'614OA./B 4. 25 1.H514lA/8 4. 25
L'C>l42A/B 4 .25 L'i5143A/II 4 .25 1.'614U/B 4. 25 :LIf'>145A/B 4.25
L'6146A/8 4 .25 :LIf'>141A/I1 4 . 25 L'OI48Nf1 4 .25 1.H5167 5.50
L'6I53 3 .75 L~ 7.M L'I5711 1.00 INS711 JA.'i 2.00
1.'671 3 5 . 00 1.'6767 2.00 UGl63 1.00 182199 15.00
182200 15.00 lS22Otl!9 1.00 m;ICI'l1/41'l1lll69558 65 .00 8lD02O 65.00
A2X11~ Aert"Ch 50. 00 WIOMl 1.00 1Il105G 1 .00 1JJ4!4J}'lIJ4 G.E. 15 . 00
9Ll61 Il-.: 5.00 QU;14AB C. Il. JUl IJ4000 Alpha. JUl l.>l159 Alpha. IUl
D42338 Alpl:a iUl [>1900 Alpl:a JUl 1J4959 Alpl:a POl [>198711 Aiphlo PJI.
w:>I 'I'C Alpha JUl 001410 Al pa. JUl tl'>5OO Al pbo. JUl lI'>5OJ Alpta JUl
[(D;1=-tl-98 Aipla ro::ft [IIH)22 Alpha JUl lJ,IF>'l6OA. 41J1ha JUl [f'2(J)f>4 en- JUl
0C1691-89 Q{l 31. 35 0C16lXol-89 GO: 3 1. 35 (U 601-40 GIZ 31.35 CC!531-811 GIZ 37.40
GCl512-16 GKl 31.40 0C320II-40 G tz 37. 40 G(."'11044 G tz 50.00 1J>J:I6oHA_1D1 125.00
!lP5082..()l12 14.20 1lP5OlI2-0:>.41 15.60 llI«l82-0253 105.00 11P'"..>082-0320 58. 00
\F5082-0:J75 JUl 1I'5OR2-oJafi ro::ft !F5082-()4()l lUI lF5082-Q43l1 IUl
iF5CIi2-1028 fU!. 1I'5O!I2.1J:I:.! fU!. 1P.ia'l2-2254 fU!. 1I'5O!I2-2J02 10 . 7(1
11'50!12- 2300 ~ . 20 1P.i082-2IOOG JUl 11'50!12-2111 23. 1~ 11'5082- 2721 JUl
1I'5Oll2-28JO 1 .00 HP5082 -2llOO 4 .45 11'5082-283'> 1 .00 11'5082-2884 lUI.
HP5OlI2_3039 6. 10 1lP5082-3040 JfI .OO IlP5062- JDlO 2.00 11'5082·3188 1.00
1~'5Oll2. 3379 1.50 1lP5082-&l59 1'Cf\ llP5082-64fl2 PCIl IlP5Oll2--6888 fU!.
1lP5082-!1016 lUI. HP5OIl2-8323 lUI K3A K«nt ...", 1.00 lolM5OA PCIl
MM1$ fU!. llA4(J(~ PIli. 1IM1487 lUI. lolM1165 IUl
1lM1766 JUl lolM:l104 48 . 00 1lM35119 Pl:J\ 1lMJ622 POl
1IM:J536 JUl K.W5104 21 . 00 1IM1044 Pl:J\ 1IM 1IJ61 25.50
1lM7100 3.05 1lM7202 30.80 1IM7771 Pl:J\ 1IM183ll' lUI.
~1~ PCIl 1lM9 1ro> 37. % 1lM!Y.>58 IU\ 1lAI'I61:l1 125.00
• UJl\ S1'\I:I( CIIA.\IJES Ul.I1.Y 00 CAll. U ' iF nu, PART \'UI )'.111) [S WI" Ll snIJ ••••••••••••••••••••••••••••••••••••••••••••••••••

For intonnatlon call: (602) 242·3037

Toll Free Number
800-528-0180
{For orders only)

" " n parts may be new or
sU lplus. and par is may be
substi1uted wilh comparable parts
II we are OIJt of stock ot a.., ilem."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWITCHES SPOT

Electronic Special ty Co . /Raven Electronics
Part' 2SN28 Part' SU-O I
26Vdc Ty pe N Connector . DC to I GHz.

FSN ~985-55&-9683 $49.00

Aaphenol
Part' 316-10102-8
llSVIl<: Typ e BNe DC to 3 Gilt .

"'"Part' 300-11182
120Vsc Type BNe DC t o 4 GHt.
FSN 5985-543-1225

FXR
Pa r t' 300- 11173
120Vsc Type SNe Same
FSN 5965-543-1850

$29.99 $]9.99 $]9.99

••

•

BNe To Banana Plug Coax Cable RG-S8 36 inch or B~C to N Coax Cable RG-58 36 Inch .

$7.99 or 2 For $11.99 or 10 For $50.00 $8.99 or 2 Fo r S15.99 or 10 For $60.00

SOLID STATE RELAYS

p,a Model ECT1DB12

PRICE EACH $5.00

0 1818lg, tnc , MOOd ECS- 215

PRICE EACH $1.50

Gr igsby/Bar ton Model 087400

PRICE EACH $7.50

5vdc turn on

5vdc turn on

5vdc turn On

120vec contact at 7amps or 20amps on a
10"x 10"x . 124 aluminum. Heat!link with
sil icon g ree se .

240vac contact 14a mp!l or 40amp!l on a
10"" 10"" .124 al.... in..... Heatsink wi th
silicon grease.

24 0va c con tact a t 15a mps or 40amps On a
10"" 10"x . 124 a lumlnUli. Heatslnk wi th
silicon grease .

NOTE: *** lte~ may be substi tuted wi t h o ther brands or equivalen t mode l nu~bers . ***

For information call: (602) 242·3037
" "'II pa' IS may ~ ne w or

surplus. and par iS may tie
SiJbslltuled W'lh comparaDle parts
,f we a'e OUI of stock of an item,"

z
eleetroruea;

Toll Fr.. Number
800·528.0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEHORY TELEPHONE ~ITH 24 NUMliER AUTO DIALER

The Reca ll Phone Telephone employs the la t es t s t~ te of ~r t

commun ications t echnology ,I t i s a combina tion te lephone
and automat ic dia l er that uses premium-qual i ty ,solid ·.ta te
circuitry to ...ure high-reliability performance i n penl(>nal
or business applications . $49 .99

AROS ALPHA RAPID BON DING GLUE

Super Clue I CE- 486 high . t r engt h
rapid bonding adhesive . Al pha
Cyanoac ry late. Se t -T ime 20 t o 40
sec • •0. l fl. 0%. (20gm.)

$2.00

TOUCH TO:.lE PAD

Thi. pad conta ins a ll the elec tronics to
produce st andard t ouch-tone tones . New
with da ta.

I ";.
, '.,

$9 .99 or 10/$89.99

MITSllMI UHF/VH F VARACTOR TUN ER MODEL UVEIA

Perfect f or t ho.e un.cramhle r projec ts .
New with data.

$19 .99 or 10/$149.99

INTEGRATED CIRCUIT. 1 t o 10 il up

Me1372P
MCI358P
MCl 350P
MCI330AIP
MelllOP
MCI496P
LM565N
LM380NI4
LMI889N
NE564S
NE561N

Co l o r IV Video Modulator Circuit.
IF Amp. ,Limiter , Flo! Detector ,Audio Drlver ,Electronic Attenua tor.
IF Amplifier
Low Level Video Detector
FM Stereo De.cdulator
Balanced Hodulato r /De.cdulator
Phase Locked Loop
2Wat t Audio Power Amplifier
TV Vid eo Modulator
Phase Locked Loop
Phase Locke<! Loop

$ 4 .42
5.00
1. 50
1.50
4 .29
1. 50
2.50
1. 56
5.00

10.00
10 .00

$2 .95
4.00
1. 25
1. 15
J .30
1. 25
2 .00
1. 25
4 .00
8.00
8.00

FER~~TJ ELECTRONICS ~~ RADIO RECEIVER MODEL L~414 INTEGRATED CIRCUIT .
ree ccreee

1.2 to 1. 6 volt operating range. ,Less than 0 .5ma current consumption. 150KHz to J~z

Frequency range . ,Easy to assemble ,no al ignment nec essary. Effect ive and var i able AGC ac t ion . ,
~ill dr ive an ea rphone d irect. E~cellen t audio quality. ,Typical power gain o f 72dB . ,TO- 18

cka e. ~i th da ta. 2.99 or 10 For $24. 99

NI CAD RECHARGEABLE BATTERIES

SUB C Pac k of 10 2. 5Amp/ Hr . $10 .00

Cat e s Rechargeable Bat tery Packs

12vdc a t 2.5Amp/Hr.
12vdc at 5Amp/Hr.

AA BatteE"y
Sew.

Pack of 6 The.e are Factory
$5.00

$1l.99
$15.99

roTOf{)LA MPF559 PF TRANS ISTOR
hfe 30nin 9Jtyp 2comx,
ft 3COOTtlz
ooin &:Ib min 9,5tYP at 8701tJz

l3ctJ typ at 5l2Jtlz
output POWer ,5wat ts at 12 .5vdc
at 8701tJz .

$2.05 or 10/$15 .00

t: 7 4 4 4--
" All pariS ma y De ne.. Of

surpluS, and p arts ma ~ De
suDsliluled .. rll'l comparable paflS
,t .... a re out ot slock 01 an .Iem. "

For information caU: (602) 242·3037

Toll Free Number
800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
ElMAC TUBE SOCKETS AND CHIMNEYS

5K I10
SK300A
51(400
51(406
SK416
SKSOO
SK600
SK602
5K606
51(607
SK610
5K620
51(626
$1(630
51(636B
51(640
5K646
51(700
SK71IA
51(740
5K770
SK8QOA
5K806
$K810
51(900
51(906
51(1 420
5KI490

Socke t

Socke t For 4CXSOOOA, R.J . 4CX 10,OOOD . 4CX IS.OOOA.J
Socke t Fot 4-1 2SA , 250A .40QA. 400C , 4PRI 25A .40QA.4-S00A,5-S00A
Chimney For 4- 2S0A , 400A, 40OC , 4PR400A
Ch imney For 3-400Z
Socket For 4-1000A/4PR1000A/B
Socke t For 4CX250B ,BC ,FG ,R ,4CX3S0A ,F , FJ
Socket For 4CX2S0B ,BC ,FG ,R,4CX3S0A ,F ,FJ
Chimney For 4CX2S08 ,BC ,FG ,R , 4CX3SOA,F ,FJ
Socket For 4CX600J .JA
Socket for 4CX600J ,JA
Socke t For 4CX600J ,JA
Ch imney For 4CX600J,JA
Socket For 4CX60OJ ,JA
Chimney For 4CX600J .JA
Socket Fo r 4CX60OJ ,JA
Chimney For 4CX600J, JA
Socke t fo r 4CX300A .Y,4CXt25c,f
Socket for 4CX300A .Y ,4CXt25C,f
Socke t for 4CX300A ,Y ,4CX125C ,f
Socket fo r 4CX300A ,Y .4CXI25C .f
Socke t fo r 4CXtOOOA ,4CXI500B
Chimney for 4CXlOOOA .4CXI500B
Socke t for 4CXlOOOA ,4CXI500B
Socket For 4X500A
ChImney For 4X500A
Socket For 5CXJOOOA
Socket For 4CV8000A

$POR
esac.oc
260.00

74.00
36.00

390.00
51,00
73 .00
11.00
60 .00
60.00
66.00
10. 00
66.00
34.00
36.00
71.00

225.00
225.00
86.00
86.00

225.00
40.00

225.00
JOO .OO

57 .00
650.00
585.00

JOHNSON TUBE SOCKETS ~~O CHIMNEYS

124-11 1/SK606
122-0275-001
124-0IlJ-00
124-116/SK6JOA
124-1 15-2/SK620A

ChImney For 4CX250B ,BC ,FG ,R, 4CX350A,F,FJ
Socket For J-500Z , 4-125A , 250A , 400A, 4-500A, 5-5OOA
Capacitor Ring
Soc ket For 4CX250B, BC,FG,R, ! 4CXJ50A ,r ,FJ
Socket For 4CX250B,BC,FG ,R, / 4CX350A,F, FJ
813 Tube Socket

s 10 .00
(p... lr) 15.00

15.00
55.00
55.00
20.00

TUBE CAPS (Plate)

IS A SPECIAL PRICE: 10 for $7. 50
100 for $65.00
1000 for $350.00

CHIP CAPACITORS

.8pf
lpf
l.lpf
1.4pf
L5p f
1. 8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES: 1 to 10 
I1toSO 
51 to 100-

lOpf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
"pf
82pf

.99(

.90e

.80e

101 t o 1000
1001 &UP

100pf *
110pf
120pf
130pf
150pf
160pf
180pf
200pf
220pf"
240pf
270pf
300pf
330pf
360pf
390pf

.60t *

. 35(

HR I , 4
430pf HR2,3 , 6 (, 7
470pf HR5 , 8
510pf HR9
560pf HRIO
620pf
680pf
820pf
lOOOpf/ .OOluf*
lBOOpfI .0018uf
2700pf I .0027uf
10,OOOpf1.0 lu f
12, OOOpf / . 012uf
15,OOOpf/ .0l5uf
18 ,OOOpfI. Ol8uf

$1 1.00
13.00
14.00
17.00
20.00

WATKI NS JOHNSON WJ-V907; Voltage Control led Micr owave Osci l lator $110.00

Frequency r ange 3.6 to 4.26Hz , Power ouput , Min. lOd Bm typical . BdBm Gua ran t eed .
Spur-ious output suppression Ha rmonic (nfo) . min. 20dS typical, In- Band Non-Harmoni c , min .
60dS typica l, Res i dual FH , pk t o pk , Max . 5KH z , pushin g fa cto r, Max. 8KHz/V, Pu lling fig ure
(1.5: 1 VSWR ) , Hax. 6CHiz , Tuning vol tage range +1 t o - t svctts , Tun ing cur r ent , Max . - D.lmA,
lIlOdula t ion sensi tivity r ange, Ma x . 120 t o 3CHiz/V , Input capaci t ance , Max . lOOpf , Osc il lator
Bias +15 +-0. 05 volts ~ 55mA. Max .

Toll Free Number
800-528-0180
(For orders only)
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··...11 P~"$ m.y ~ 'Ie '" or
surpluS. • "0 P.r lS m.y De
subsl'luleo w'lh comPllfaDle parts
if we ~'e oul Of Slock of an ilem,"

~~ eleetroruCi
FOf Informat ion ca ll : (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE



TY PE--
2C39/7289
2E26
2K28
3- 500Z
3-1000Z/B164
3B28/866A
3CX4QOU1/8961
3CXI000A7 /8283
3CX3000Fl/8239
3CW30000Hl
3X2500A3
3X3000Fl
4-6 5A/ 8165
4-125A/4021
4-250A/5022
4-400A/8438
4-4008/7527
4-400C/67 75
4- 1000A/8166
4CX250B/7203
4CX250FG/ 8621
4C X250K/8245
4CX250R/7580W
4CnOOA/8167
4CX350A/832 1
4CX350F/ 8322
4CX350FJ /8904
4CX6ooJ/8809
4CX1000A/8168
4CXiOOOA/ 8168
4CX 1500B/ 8660
4C X5000A/8170
4C Xloo000/8171
4C X15000A/8281
4CW800F
4032
4E27A/5 -125B
4PR60A
4PR60B
4PR6 5A/ 8i87
4P R1 000A/ 8189
4X 150A17034
4X1 50D/7 609
4X250B
4X250F
4X500A
5CX 1500A
KT88
416B
416C
572B/TI60L
592/3- 200A 3
807
8llA
812A
813

PR I CE

S 34.00
7.95

200.00
102 .00
400.00

9.50
255 .00
526.00
567_00

1700. 00
473 .00
567.00
69. 00
79.00
98 .00
98.00

110 . 00
110. 00
444. 00
54.00
75.00

125 .00
90 .00

170.00
110.00
115 .00
140.00
835 .00
242 .50*
485.00
555. 00

1100.00
1255 .00
1500 .00
710 . 00
240.00
240.00
200 .00
345.00
175.00
590.00
60. 00
95. 00
45. 00
45. 00

412.00
660.00

27. 50
45. 00
62.50
49.95

211.00
8. 50

15.00
29.00
50.00

TUBES
TY PE
~

i18214600A
4600A
4624
4657
4662
4665
4687
567 5
572 1
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/ A
58B l /6L6
5893
5894/A
5894B/8737
5946
6083/AZ9 909
6146/6 146A
6146B/8298
6146W172 12
6156
61 59
61 598
6161
6280
629 1
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
69 22/ 60JB
6939
7094
7117
7203
7211
7213
72 14
7271
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
270. 00

42 .00
8.00

60.00
54.00
54.00

395 .00
95. 00
8 .50

10 . 50
17 .95

110. 00
13.85
23.50

32 5.00
42 . 50

180 . 00
24.00

P.O. R.
5.75

540 .00
10.00
10 . 00

160. 00
79.00
5. 00

22.00
250 .00

38 . 50
P.O.R .
100. 00
300.00·
300.00*
135.00
34.00

P.Q. R.
13. 50
85.00
2.50

95.00
36. 00

TYP E--
ML781SAL
7843
7854
ML7855KAL
7984
0072
8106
BIllA
8121
8122
8 134
8 156
8233
8236
8Z95/ Pl l72
8458
8462
850SA
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L G Metal
6L6GC
6CA ] / EL34
6CL6
6DJ8
6005
6GFS
6GJ5A
6GK6
6H B5
6HFS
6JG6A
6JM6
6JN6
6J S6C
GKNG
6KD6
6L F6
6l Q6 G. £.
6lQ6/6MJ6 Sy l vani a
6ME6
12AT7
12AX7
t ZBY]
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
0. 58
5.85
6. 20
6. 00
6. 00
B.73
6.28
6.00
6. 00
7. 25
5.05
8 .25
7. 00
7.00
9.00
8 .90
3.50
3.00
5.00
6. 50

NOTE * ::: US ED TUBE NOTE P.O.R . ::: PRICE ON REQUEST

"ALL PARTS MAY BE NEW . USED , OR SURPLUS. PARTS MAY BE SUBSTI TUTED WITH COMPA RA BL E PARTS IF WE
ARE OUT OF STOC K OF AN ITE M.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WiTHOUT NOT ICE.

For information call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only)

" All po tts may ba new 0 '

s u.pI U'• • nd Pi"l ' msy b e
subsltl u led *, Il h o;ompar8b1e~rtS

If *'''' ... OUI of $lOC_ of an item."'

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLL INS Mechanical Fi lter #526-9724-010 MODEL F455Z32F

45Sl\J-lZ a t 3.2KHz wide. May be o ther rro.1els rut equi valent . May be used or new. $15 .99

ATLAS Crystal FIj te rs
5. 595- 2. 7/ 8/LSB, 5.595-2.7/LSB
8 pol e 2.7KHz wide 1..lfl'.'er sidebarrl . .Irrp:rlerce acoctms lSpf In/ 8000!nls Opf out . 19 .99

5. 595- 2.7/8/U. 5.595- 2. 7/USB
e poke 2 .7Khz wide tjppec- eadecerd , Irrpcrlence aoootne 15pf In/BOOotnls Opt out . 19 .99
5.595- .500/4, 5, 595- . 500/4!CW
4 pal e 500 cycl es wide CWo Irrprlance BOOotlns 15pf In/80Clohns ,Opt out . 19 . 99

9 .OUSB/Oi
6 poke 2.7KHz wide at &:lB. Irrpcrlance 68CkJtms 7p£ In/300ctJns Bp f out . CW-1599Hz 19 .99

KOKUSA I ELECTRl C CD, 11echartl<;QLElllli: #I1F-455-ZLIZU-21H
455KHz at Center Frequency o f 453.5KC. Carrier Frequercy of 455KHz 2.36KC BaTrlwidth .
Upper s idebarrl . (ZU) 19 .99
to-er s idebarrl . (ZL) 19 .99

••• •• •••••• •• •••• •• •••• ••• • ••• ••• ••• ••• •••• ••• ••• ••• ••• ••• •••• ••• ••• ••• •••• •••
CRYSTAL FILTERS
NIKKO FX-0780OC
Tlli FFJ:-IOJ-2
SDK SOI-l13A
TlI."lA 'IF-30050
TYOO/CD 001019880
MOTOROLA 4884863B01
PTI 5350C
PTI 5426C
PTl 1479
cocscn Al0300
rn::::: ERXF- 15700
FIL1lX11 2131

7 .8HHz
10. 6935l-Uiz
11. 273 ~1Hz
CF 3179 .3I<Hz
10 . 7MHz 2~le 15KHz OOrrlwidth
11. 7MBz 2~le 15KHz baIrlwidth
12..'1Ilz 2PJle 15J<Hz ban:!width
21 .4MHz 2PJle 15J<Hz bandwidth
10 .7Mllz 8PJle bardwidth 7.5J<Hz a t JdB , 5KHz at 6dB
45MHz 2p:.:>le 15KHz barrlwidth
20 . 6MI1z 36KHz wide
CF 7 .S25Mlz

$10 . 00
10 .00
10. 00
19 .99

5 .00
5 .00
5 .00
5 .00

20 .00
6 . 00

10 . 00
10 .00

l'1URl\TA

NIPPCN

••••••••• •• ••• ••• • •••• •••• •• ••• •• • ••• •• ••• •• •••• ••••• •• •••• •• •• •• •• • ••• ••• • •••
CERAr-1I C FILT ERS
AXEL 4F44 9 12 . 6KC Barrlpass Filter JdB bandwidth 1.6KIlz fran 1l .S-13.4J<Hz 10.00
CLEVIn::: 'ID-OlA 455K1-1z+-2KHz bandwidth 4-7% at 3dB 5 .00

'I'CF4-12036A 455KHz+-1Kllz barrlwidth 6dB min l 2tQ1z, 6MB IMX 36KHz 10 . 00
BFD4 55B 455KHz 2. 50
BFB4 55L 455KIlz 3 . 50
CfM4 55E 455KHz +-5. 5Kllz a t JdB , +-SKliz at 6dB , +-16KHz at 5MB 6 . 65
CFM4 55D 455KHz +-7J<Hz at 3dB , +-lOJ<Hz at 6dB , +-20KHz at 50dB 6 .65
CFR4 55E 455KHz +-5 .5KHz at 3dB , +-SKliz at 6dB , +-16KHz at 60d8 S. OO
CRJ455B 455J<Hz .f-2J<Hz bardwidth .f-15J<Hz at 6dB, .f-30KHz at 40dB 2.90
CFU4 5SC 455J<Hz .f-2J<Hz b:mdwidth .f-12 .5J<Hz at 6dB , +-24J<Hz at 40dB 2 . 90
CRJ455G 455KHz .f-lKHz bandwidth .f-4 . 51OIz at €dB , .f-lOKHz at 40dB 2.90
CFU4 5SH 455KHz +-lKHz bandwidth .f-3101z at 6dB , .f-9KHz at 40dB 2.90
CRJ4551 455J1Jiz .f-lJ<Hz baJrlwidth .f-2KHz at 6dB • .f-6I<Hz at 40dB 2.90
CFW455D 455J1Jiz .f-lOKHz at 6dB • .f-20J<Hz at 40dB 2.90
CFW4 5511 455J<Hz .f-3KHz at &13 , +-9rnz at 4CdB 2.90
SFB455D 455KHz 2.50
~550 455KHz .f-2J<Hz , 3dB bardwidth 4 . 5J<Hz +--lKHz 5 . 00
SFElO . 7W1. 10.7MHz 2S0KHz .f-50KHz at 3dB , 650KHZ at 2MB 2.50
SFEl O. 7MS 10,7M1lz 230KHz .f-50KHz at 3dB, 570KHz at 20dB 2.50
SFGIO .7M/\ 10 .7MHz 10 . 00
IF-B4/CflJ4551 455KHz .f-lKHz 2 .90
IF-B6/ CflJ455H 45510Iz .f-lKHz 2 . 90
IF-58 455l1J!z 2 . 90
IF-ClS 455KHz 10. 00

'IOKIN CF455A,IBFU455K 455I<Jlz +--2I<Jlz 5 .00
}iI\TSUSHIRA Ef'C- IAS5K 455I<ltz 7 . 00

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

For information call: (602) 242·3037

6KV STARTIN:::i VOLTJ'a OC
$59 . 99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYSI CS INC, Model 088 HeNe LASER TU8ES
PO~'ER curnrr 1. aw. BF»l OIA•• 7 5M1 BF»l OIR.
6SK a IM l W7\'IT BALUlST 100OVOC +-l OOVOC At 3 .7W\

ROTRQ NMUEElN FANS Model MARK4/MU2A1
115 VN:, 14r.T1TIS 50/6OCPS IMPEI:tN:E PF<O'Itt'IUJ-F
ioscra a t 6iJCPS THESE ARE NEW

eJ\I~ electroJUCi
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2 .7t!tR

ascra at SOCPS $ 7 .99

" AII part s ma~ be new or
surplus. end par.. mey b t
substItuted ""thcom~able parts
II we are out 01 stOCk c t a n item:'
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1 150.00

12200. 00

12500 . 00

12100 . 00

1 &00.00

All [ QY IPIlENT CARRY A XI DAY GUA'lAH TEE.

. EClU TPl'Ul IS 1«)1 CALI8'lATEO.

~ as~ bul ta ter 1Qde1 •

sane as ecc-e but la t er 1lO:lde1.

EoI>lre lleviCeS Flelo Int enSity Ple te r .
HaS HI' -lOS1U ,HF-I05/TX.NF· lOSfTI. NF -1051T2 . NF ·IOS1T J .
Covers j"O(/Il 10 10000000z.

}.8 10 7 ,66Hz ranae, _lth cal l bral ed out put and sel ectl l)'l 01
pu l se-F ~ or saua re wove lIldu lotlon. 1 &00 .00

saoe as CIJOve DoJt la ter -.;Idel. 12200. 00

1 to ll~l ra><,Je._ lth calibrated outllUt and selection of
cctse-t a or $Quare ooJve .xIulouan.

10 to ISGliz .l~ outou t ecser _ u n ccuerc tee uutput G'>d
oul se-SQIIlr e ooJve or FI! .xIulatlan. 1"200 . 00

SynchronIZer use<J erm &/)l;!.608f.IN: synchronizer IS Q
PIICl~-I OCk f requenc~ staDI uer -.tllcn prOVI <leS ernl'"
cscrt tc rc r f reauerlC~ s t aDl lIY to ,,}(J'ftz in t ne 608 Si<)l"l(ll
cenercrcr.Ptose 1<X"lng e IIlUnotes mlcrDPhon lcs ond ur t t r
resull1ng In ercenen freClUf!ncl s tcnnnv.tre 870M Inclwes
o vern ier lfhlcn Cal tale the re erence Qscll lo tOf ove r a rQll<.le
or ' -0 . 25% oe...lt ti"ll frequency se lt olllln ~ t o 2 oons In 10
t o the 5e'Wfl j fl. l'r OV I<leS 0 ver ~ sUllie SI\l"lOI thOt sotl sf leS
IUlY crt nee ODrI ll catt Dns .

(wltn tIP 6QiB a f 608f1 ~ ~50 . oo
( WlIlIOu!l 1 Q50.oo

ELECTRWTRICS E~( -10 RfllEl'IJ RECEIVER
low freQuency analYler cover !n~ 20Ml to SOKHl frequency
rCJ"lge. h tenc)Jb le tc 500 KHZ In _ i Ol'llOfl(l llO<le.

PREP....D ORDERS; 0.-1 muat be lC£<>mp&n,ed by 10hOCk,

PRICES; _ v. s.,r,jeC1'0 0"",,,," ...lI fIOut_~

PURCHASE OfIDUIS;__~ ......... only _ tr..,. ...__by. <:Nct

Rf510CK CI1AAGf5;: " J>l'\S ......_ 10 " HZ EUCTIIONICS, "C. <lUI 10 .....'__• _
e..'_ "" n ". hOI<! _,Dle lo< In t__ .nO M". Chargod I ,~... RESl(X:K
CHAflGE wi,n tno ...... 1""'" 'n CREDIT ONLY. Tho 10llO...I"lI ' oooompany ony Mlun" /< coP)' 01
our InY<)jeo. ret"", .uU""lZltIOfl number ~k;:n mUllt bo obl. lned _10 0I1100'''lI ,no ......,1\ItlOI..
booIc, All",,,, mUllt bo _ ...1t ~1" 1a O VS or"-at at ooreel · lIot",,, l utllOrllltlOfl nurnt-1t eo"
be _ .._ by CIIh"lll802l 2.u.eilUI 0< """ty;ng .. by I>OOt carO. Rolum .ull'l<ll1zlllOflS ...11 "'" bo
_ """ on our eoo .

u.a.ES TU .ullZON'"_t.......t _ .... __• _ I _.ullZONA__ <.-d
.........""tIVOfl r'lI ooitn .......,...-. pI_ by __""'_ 01 ,(AIZON.... toJI ""_101*-
Ion' >" ...AllON/< ...~ to tno 10>.

lIHOFll,\GE OR D""''''OE: '''" e..' for ."",,- or <1.0_ mUlll be ...... witi'll" ~ O" VS at
'-at 01 DatOOI· Clai..........t ,,,,,Iude. COllY 01 our 1_. l lO"lI -..; , ~ . "'urn out_ IUUOfI
___ ..... bo__ by """'1CI"'ll .. otl802l~Z.eil\e Of -7I 1>001 <.-d. Iwl-....
tlOflS~ bo OfI".. eoo.....-. All n__"',,_,, l'Id<ed. _ ... "'" I"-'Y
....,.....__10.,.".. 10 _ r....-CIfI """""'" _ .......... ,no~__
" I.""_to ..,Cuot-. _ "" "'" """Iy .. .... t..." tNo t,,,.. be hOId___
10< tno ....' .. ""'"' IS _ ...In """'__ artier comoieI..

OUR IlOO NUMBE~ IS STAICTLV FOR ~OERS ONLY (8001 ~2fI.O \80, INF~M"TIOH CoIIllS ARE
T.lKEN ON 161m~2a11. (It (60212'"-2-3007

PilATS; W. ,e _ lno "gnl to lubf,tIM. 0< '''III....ny II ..... -..;,~ . 01'1 at IIllU" Of eomparoDle
l OOCill"""OfI.

l"OST,\G£: .. ,........... "'ll '" InoU..s..e..-. ...... _ "", ;0 $3-"0 ' Of ll"".-:l lIMe-
....... oil__..... 15.50· ... 'I1M _11 tno t_<11_....,... All!<noign--'
cIoeM _ 25... ot _ ""*"<l ...........c lo< _...., _iftQ. C.O.O."s .......DI*I ~
ONLY.

GI G8

6188

01( -10

,.._~snc·_c.oo ..e-e-
FOI'IO..... __, uS , ...e--."""""""

C-O.D-'__ '" ,_", ""'" P....- ""'" •__... ",e-.__,,, e--". """" ..._.....
..... """'""_ -'_ .... c 00.'•. co 0 -.__'" ...__""" _ ......... _

CC 1_"' '" 4!:&.--. .....--.-----.-
:::.. . .. .:._• ..i~-=".... -:.... 20.':":::" -""':' "':::-"';;"'"'=.:'';'" ."';.~------"""""..-.....__"""",.....".... ......__u-.
0 __ ,._ "" .. _ ..__-.. ..,"', ....

Ol••CTME lE~ __"'_ __... ....-_300 __ _ ... ,_
-----~-_._.._-_ _ _-_..---"-- -=.__ .... -_..- ..-_ _ -_... ' - , ......_._..__ ...----_ _-_..__ ...-..__..__ ...__.._, ......._- ,..-
....----OI........ 'ao..... __ _ _ _ .... _ ...... ._.. .... ... .. _ ..,,_ "".__ _ ' .._ _.""'....-= __ U,ll_'= _01 _1_._ __...,_.. ..._,__"'_. ----_ _ ..... ... ..__.--.000<0... ..... ...-o..u... _ ..... _ <;.00 . __• ..__ _.,_,,_,_._...-
___F_Ul OO __ .....,...........c.,_ __.' OII_ .K1O , O..U . ... .. _ .......
_ ._..... "' _-,......., "*" _~--..---_..----_......._-_..._---=--------_..._---- ._----_...

6208

"'..

""' · I05F

."".
I Boo. DO

I 150.00

I 175 .00

1 500.00

$69.95

~~Z t o &~z M 6 eceos " !1, O!J1Put level Odjust oD le n.rw
to 3v into so OMs .Bullt-!n crvsrot coll~rolOr.~OO -1~1
llOdulotlon. I 650.00

~ as (I()Ovt' !)Il l nos f reo.ency control feature 10 01100-
ooerlltlon _l In lIP 81Q8,l srncnnnller. 11100. 00

l CAiz 10 '<8OIHI .Q- l uv - !V mtc 50 or-.AII,o.,or Dulse .all
uIOl lon, ccuererec ot tem,lOla ' .

lOM.U to ~ 201'1H l , O.lIlY-O.'" Into 50 oms ,· -O .S% eccurocv.
0011 1- tn cr vsta t cct mrctcr , 1\I1 -{1I or Dulse o ul OO I .

l..rOW'll versI on o f ll(lI)uJor &OEC.\lI 10]V OUll>ul.I.."OVe<l
UoDllllv.l Ooo reSlllllll Fl!.

1(1\112 10 455rtt1 In 5 ecocs ' -1: I reouency lIecu,ox) _itn
Qui lt-In crvslgi ccuerercrxeo be usec e tm HP 8 OBA
S~nc h ronlze r...!PUI C(l111 1nuous ly adjustable fr Ol'l'l .1uV to
.sv Into 50 0MlS .

. >O--123Cf't11 .0. luV-O .5V Into 50 ~.collt>rO le<l outPut.

900-2100'\1I1 _ 1111 -eny recteres lnclu<li~ ,allDraled ""lOUt
and allllQ<1Jla ttan cncrcctertstics , 1 500 . 00

Olrect readlna o-o direct con t rol from 1.8 to ~. 2GH1 , TN:
~ .P.Gl&A feotures ' - l . >dB collbroted nutbut cccurccv f rom
-}l27dfll 10 -oar.. rre ou t oul Is direct lY ca!l llra ted In ntc ro-
-ens and d811 .. li n can tlnuous IIOIIltan"ll. llIClle QPefa uan
rreauenc y OICla occuroc ~ IS ' - 11 and 5!oollllY e .cf'@<lS 0.0lI5~
1 Cc~ In lKIlenl teooera ture. COl Ill~Qted euencror 15
_a n]n '-I. !dI ~r erutre ou tou t!land. ~ 0111 l-.:>edanCe ,""I t
res Inle roo l pulse OIXIu la tlan _nn ref' ra t e \/OrlOO le ' r Olll <iO
HZ 10 "K~I,VlJrlOllle pulse"tdtnll to l Ousec lond vorlallle ou lse
~'"tn to J.OOusecl.[>lemol maoulatln9 lnOUll increcs ver -
$O il nv. I ~7). 00

l1O. U8l¥lTCR1ES T~2 Fl.£X10J",£.I(5{l.

eese tecsets ro-e ~ I tn .otc to to:.o< ttl to 0 ICll rcacs :nl"'U?; etrer l'O,lltn'f'I .

Perfect for aucfues . iencccters • noue IWiOS, or JuS! tre teterce.
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But tM DXCC country Is defined as
Bsker, Howl.nd• • nd t he Ame, ICl n
Phoenl~ Isl.nds. Inctudl ng Canl on. VoT>en
lhe t'eaty Is signed, Canton (.nd the other
Amerlc.n Phoeni x IsllndS) will no lonoer
be under US jUl isdiction. So the majority
of tl'>e prlHllt DXCC country wllll'anlsh.

Meml>er' of the Northern C.ll forn ls DX
Foundation recogni zed thltthe old DXCC
country CO\lId no! contlnUII unchanged
As they sew tl'>e silualion. the old counlry
01 Baker , Howlsnd, snd tN Amerlcsn
Phoenix 1.land. should have been deleted
Irom tile oxec list _ the Amerlcsn
Phoenix Isl . ncb r-'ed to sole owner·
Ship by tile KirlbeU RepubliC. Furthel, the
islands ot Baker and Howland. now cast
oft from tl'>e larger. populi-led Phoeni~

Is tan ds. we" • pri me c. ndlda te to
becOme. new DXCC counlry_

The NCDXF caretully assembled me
documenll de..lling Ille admlnlst rsU...
ctlangn In lhe region and submilled . ' .
qUIISt to tl'>e ARRL DX AdvIsory Commit·
tee to delete the old DXCC countlY of
Bak.... Howl. nd, and Amerlcsn Phoenix
and add a new country 01 BUill snd How

I. nd '''ands.
The csrefuliy·reasooed . nd well·wrllten

submission 10 tl'>e OX Advisory commi t·
tee .rOUed tl'la l wllh tN loss of lhe Ameri
can Phoeni~ Islands lrom lhe old oxec
country, thi-t country .hould cease to e~·

lsI. To . upport thei. reqUll$t. tN NCOXF
ciled _.1precedents in DXCC hillory
In which oxec CO\lnlries lOSing much 01
their terr itory have been deleted from the
oxec Iisl. These fa'OOllbie precederlts In
cl uded l he deletion 01 Germany . nd l he
estsbllshment of two Sfn>lIISte countries
o f Esst and Wast Ge,many. The NCOXF
l iso ci ted prll'tlous deletionS In thol! l 960S
in Africa (II lhe French coIonill hOldings
DeCame independent).

Ot eourse. the DXCC program Is nol
known fOl Its C(ln$lstancy_The DXCC list
I. fUll 01 conll iCling precedent.. There
were _sl CS I8'!I in wh ich oxec coun
tries loal . Ionlflcsnt portloos of their land
.....nd were not deleted lrom thol! DXCC
IIsl.

The NCDXF bol stered thai. a'oumen,
with detailed Isnd-area char" . support ing
thel' claim lhal the DXCC country would
lose 90% of It. Isnd .... and 100% of II.
hu....n popIJlll lon wnen lhe US (l.8ve up
lIS cootrol ot the Phoenl~ group.

The srgumenl proved telling. as. in Ille
spring oI lhi . yeIll. l toe OX AdvIsory Com
millee .upported lhe NCOXF reqUll$t . The
ARRL Awards Commil lee will most li kely
approwtthi . ,_,_ldat lOl'l, and snot l'>
., DXce country wlll }Din l toe ra....s oI ltoe
deleled.

Concurrent with th l. delel lon Is lhe rec·
ommendal lon to crN!e s new DXce c0un
try of Baklll .nd Howl.nd IslandS. Aft...
,", lhese Islsnds would no looger be part
of lhe now-deilled counlry. On lhe Olher
hand, llle Isl . ncb . rs 100 I., l rom sny
ot her US island in ttoe l egion 10be part oI S
pr"'lously.e~lstlno DXce counlry. The 0n

ly ~tloo lalt I. 10 establ ish s new one
composed 01 tl'>e two islsnds, and . uch
was l he recommendal ion 01 tl'>e OXAC.

The Uny Islsnds JOin seversl Othe' mi·
nute .00 dlfliculHOoIeaeh US posses
.Ions in tile region. Just north of C!Irlst·

..... Island ~ n ' ''"' East ...n Klribell Repub
lic) ..e Ihe Isl. nds of Palmyr. and KinO
....1'1 Fleel , both of which art sepalate DX.
ec counlrles. The ditllcully and . xpense
01 reae/llng t'- l80lated Ist. nds lis.
kept them high 00 the Most Wsnled Lis!.
And an unfortunate crash Ilndlng o f sOX·
pedit lon . llpIans on P.lmyr. has caUWd
lhe 0WI'IeI$ of the isl. nd to Sl~ Issuing
l.nding permission 101 OXpedlHoners 10
t l'>e Island. Tiny Klngmsn Reel Is ooly a

..",---.•- --- - ..
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bOlelei' belween NOIWay Ind Sweden Is
the only other which COITMtI 10 mind. M Y.
one know 01 any otherS?) A ham on Can
ton could h.nd oul' DXec contacllOllhe
Brltl . h Phoenl~ Island• . and Ihen, by

sw!tctllng call • • could h.nd out I OSO
good 101 lhe Amerlcan Ptloenh oxec
credit

Th. Indepsndenc e Of Ihe Kiribati
RepubliC dldtl1 ctlange the balslc nature
01 this .....l""• ..:llo .nomaly; only tN
CfIU.igns CI'I.nged. The Klrlbaltl Republic
beg.n Issuing T3 calls, Including T31 C. " S
for ,he Cantlal Kil iballi Republ ic (the
Phoenl~ Island g'oup~ COntlCtS 110m
Canlon Island could still counl 101 either
the Amerlcln Pl'loenl~ DXCC credit or for
Centrsl Kiribat i T31.

Ene: SjoI.nd SMIAGO opel"IIed from
Canlon s couple of yea.. 100 .nd helped
knock bolh KHl and T31 off l he Mos t
Wanted U.1. Ellc opel"i-l9d undel his KHl
call one lUy, and then swi tClled o-.r 10 l'IiS
nl CfIlithe ns~t.

Me. nwhll e, e""n While E,lc was making
thOusands of OX QSOs Irom Canton. the
Northern California OX FOUndation was
Isying the groundwork 101 I new oxec
CO\lntl')'.

Soon . IlM tile Kiribati Republic was
crested. II'>e United Sl.les signed a TINIy
01 Friendship wllh tile ...... counlry. ln I l'Ils
treaty, t ile US renounced II. claim 10 lhe
Island. In lhe Phoenix group, Incl udi ng
Canton. The Air Force Md decided that It
no longer nudoed Its Can ton balse• • nd
there tore closed the base II .bout lhe
sam. l ime.

The work ings of Ille US (lO'tel"nmenl s"
slow, and II was . Imosllour years belOIe
this trealy WII ralil led by the Sen'le,
Once Presld&nt Reaosn signs lhe t,ealy,
,he US no longer has sny l ...rIIOlI.1cllim
to tl'>e islsnds Ind IoHs tl'>e tlghl 10 Issue
..... leuHadlo license. for 1M '1Ill Ion.

The amlleur..adio ImpllCllions 01 the
"Nty (lO beyond CfIIlSignS. The US Is ,.
" Ining its cla im to tN t iny ISIInds 01
Baker and Howl. nd, just north o f the cen·
tral KI,lbali I.l.nds. These lWO Is lsnds
wer."..,. under }Dint administ rat ion, IlOI
wer. tNy part oftl'>e RepubliC of Kiribe ll.
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In 1939. Gr..t Britain and lhe Unlled
St.t" ..I down to resoI... their dlf.
ter_ In Ihl' ..1lI- Neither country was
wltllng to give up Its cla im to the 1.lands of
t l'>e region, 10' compromise WII reached
whereby borh countries would sdmlnlst...
tl'>e birds.nd lheir ronlS. Thl. }Dinl admln
I" rsllon rscognlzed the cil ims 01 bolh
oounlrles. Since the bottom had fsllen out
011.... guano ...."'el. no one -..eel pal·
liCul.rIy Int_ l ed In the . rea.

Our 1I 1l1. dlsag<Mment wilh J.pan ~.e.,

WNII) Changed Il'Isl , . nd the US built . nd
....In..lned • major m illtlry be.. on the
1" 1JlI'I1 lal. nd 01 lhe region (' nd IN III'Q"
est cor.1 stoll in ll'>e world), CI'IrISI....S
1.I.nd. The tolnl admlnl."atlon 01 some
of the i.l.nd. In lhe Phoenix group con
t inued until 1970, ""*' the US Air Force
took _ control 01 canlon ISlsnd (Wheore
II had. military base~ But the soreemenl
with IN BrIt ish continued.

So ....tl.. stood until 1979, whenIN All
po.AllIc 01 K1riba1t was bam. K1rtDatl ' l""e::tleI
._.llhousand miles across t l'>e ~t,. 1

P.clf lc Irom the Gilbert Isl .nds In the
Wesl to l he Une Is landS lar 10 tN eest.
Wllh Ihls ctlanga, lhe Brit lsl'l relinquished
lhelr cl.lm to tile IslandS In the ..ee and
g.ve lheil portion 01 conlrol to the ......
Klriball RepubliC.

MNnwhlle, the }Dint admlnistrstion 01
C.nlon Isll nd In the hesrt of the I't\oenlx
group crNted In Interesti ng .mateur·
r..:llo Sltual lon. A hem . "lIon on canl on
could opel"ate undel US rules wltl'l • KHl
csll.lg<1 (Iormerly KB6 before Ihe Fec
.t.rted mn.lno ..ound wilh call . lons), 01
lhat same ...tlon. In the same location,
oould opel".le under Brili sh conlrol wltl'l a
VRl call.

There ars ~&ry few spot. In the wOlld
which count for lllOIe lh.n one oxec
counlry . 1 one l ime. (A Peace P.'" on the

,

.--

_.-

ox
Chad Hsrris VP2ML
Box 488 1
Santa Rosa CA 95402

BAKER AND HOWLAND:
ANOTHER NEW ONE

Anot new country will soon be ,lJd.
loCI to I ARRL oxec Count.lelI L1":
Bak....nd HOWI.nd 1,lands, !ouIled In tile
mldd~ oIt"- Pac ific 0!;.N1t. Let" look II
the proeesl whe<eby ...,.. counlrle$ .re
added to ,.... oxec li lt by followi ng th,
u;.I oIt..,.',,", country on llwl! 11$1.

As with many Mnew OI\8$M In modem OX
Illalory, the new country of SIlk.. and
Howland 1,landa rillel OIJI of the nhes of
• fOfmllf oxec country which will be d&
lated from the exec rol" .men Bakel'
and Howland I' added. The Old DXec
country of Bak",.. Howland, ,nd the Amer
Ican Phoenl. Isl.nd. wil l no 10l'\0fll' exl,l ,
.nd lutu•• c:ontacts witI'! I ....teurs in 1,,*1
'''IlIon will count 'Of olhe!' oxec coon,.....

The Bak...·HowI. nd ' lory beglna In the
l111h century when GrN' 8ntl in clai med
lhe ure ' . Iands and the Phoenl. group.
These ar. wldelY-a&Parated, lmall coral
alo ll, n'" Ihe equltor, loulh and
aouthwest ot H....n, The loll' tand Ilea
In th ll region lalH.lllan 20 .,qua'i mil".
The .tolla W8l'e known primarily IOf their
eli_lYe bird poQIJ'IUonl, wh ich pr0.

duced wh.t was lhe chief . xport 01 lhe
Isl . nOt In the 1911'1~Iury, bird guano.

Great BrIl. ln w.s not the only country
to t.k••n Interest In IheM lslsnds. The
Unll ed SI.t" Claimed the Islands by right
01 di$CO'o'el~ . and --. INued some m in
Ing permlts 10 guano col lector• . From
1937 on, some US per$CX"lnotl tlved perms.
nenllyon canton. an Isl ' nd In lhe PrIoenlx

9rouP.
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• Usn bolO ASCII arlO B.1udOl
• PrOQ'anvned lIN boIn AX 25 " VAOC al1200 01 600 baud
• Aulomaloca1ly '~"'les PfOlocCII CII illCOll'Oii~ "'IE '1l/"5
• Over 60 torm\iIrlOS
• Cuslom call1i,gn opliOl1
• swes 'IECII!..e<l "'eslol9" u"ld 'eQUII!lil"" 011 I lII'eJ I"nt
" " BIOCI, '~ 101 trlll5lem"9 computer dI~
• OPef""es a~ an unallendo(l ,epeal«
• ""IJvales llE1el'/PI' molOl to p"nl f\'ll!lili.l9"'
• 8o;a.d~~ Ull to 1'~ CII RAM
• Can ~ custom'l"" 100' LAM5 and up 10!l6K RA'"

MODEL PK-1 wired & tested w/4K RAM
Additiona l memory (uPto 14Ktotal)
Manual on ly -credited with purchase

(add $2.00 for Shipping)
Rny adapter board
Custom cabinet- includes installation of TNC, on/off
switch , LED pwr indicator, reset button & pwr jack
Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required: + 12 VOC. approx. 200 rna ,
Contact GLB for additional in fo and ava ilable options.

w. 011., e comp/.le 1m. 01 "e,.,.mll/fiI, . nd ffiCelvefl. Strl ps.
p,.se/.c tor prumps. CWIO·.rs & s y,.,l/"tSIZ• •S l or em. leVI /I comme/Cie, VS. '

Reques t our FREE Cl' lelo(1, M C & V' s• .... Icom• .

eta ElE\.1 KUNICS
1952 Clinton SI. Buffalo . NY 14206

716-824-7936. 9 10 4

Now you can get
in on the fun on

packet radlol

- .

$249,95
$2f>.I <t'i
$ 199.95
SI09.95
$ 114 ss

70/ M BM 48

IW .e aw in
lOW mput
lOW Inpu'
IW or:}W in

3W "'pul

M\t LH ;l·Jll.! lOW input
\1\ t lH2·;o Ill\\' ,"pul

"1 "I L~12-J).L IW U< 3", in
Comi.... """' . ' ....I.,h rOf doiai b.

~~.

Spl'Cl r u m Inlrrnllionll . Inc .

P ost OfficI' 80 ' t 034 S

C o nco rd , ~hss . 01742 liSA .... 36

Send 4~ stamps for full details
of our VHFIUHF items.

Pre -selector fillen Pre-amplifiers Antenna..
Low-pass filters Tranweners C rysta l Filters
Varactor tri plers Converrerv

I II IW m Ill'''
';lJW'.'!put
l U\\, '''''put

$63 .40
$H.!I5
$69.95

$59.95
$89.95

•

POWER AMPLI FIERS
all models includt- RF vox & Low :\'oiSot' It\: Pn....Ampl.
(no pre-am p i n ....t MU 32-100j
2 \trioon, J(XJW ""lput \ t.\ I U +t . il l!. L'>

l lUWoutput \l\l I. I.f.4 - l< H S
5OW "" ,!"" \l\l U44_.';I,_S
JUW ,. ,tput \I\IU44_3lJ_I .'
asw nutpu' \ t\ILl+t _25

l2till-lZ9l> ~Ih:

A.'HENNAS
OS-2M
1296-L'i
lOXY
70 cm/ M B.\ t 48
70 cm/M !J~ 88

WORK THE U.H.F. BANDS
Alld a uan"ener Of convener 10 ) ou r e '''lln ~ 10m . bm Of ~m equlpmen,, _
Choo'C' fro m the lar ~C" 1 ,C' I~llon 01 mu<.tule\ a\ a,labk for DX. OS{-AR.
BolE , A1\'.

T RANSVERTERS \ t \fTSO- I44 $189.95
\lMT 144·28 $169.95
\ 1.\lT 432-211 (S) $259.95
.... , IT 439·ATV $339.95
....{ IT 1296-144 5299.95
OTHER MOD ELS A\'AILABLE
w rite for details

A 101 5--6 M .....,. Ampllf•.,.
10 W.", In _I SO W.". 0..,
AU Modo Optr.nun ",i lh h Prump
R"""",. k .,.....

821A-2 M.,'n H IT AmpUfin
1 W.", In-JO W . . .. 0...
All Modo Qro«""", <wlm R. Pr<omp
comport S-(Jy," )( 2")( 7")

8 1016-2 M."." Oual
Pu.tx- Ampllf i...
10 W.". In_I t>O W.'" 0..,
2 W. ... 1..-60 W.,.. 0...
AD Mod.- Opo ' .. _ ....1h R. !'momp

81016-2 M.,tn Amp/if i.,.
l O w In _ It>O W.,.. Ou.
Clpo.r ith 2'0 SO W.... lnpur
All Modo 0p0T..... wid. Ib Prnmp

C2 11 _I ',. M." .,. A m pl;fi.,.,.
2 W.".ln_l tO W 0.. ,
Howh Po-r HIT Amph r....
AnModoo Op....;on wid. R. Pr...mp

C IOIl_ I',. M." or Du.al
Pu.",...., /~mplifi.,.

10 W. n. 1.._1 20 W.... 0.. ,
2 ' Ir. ... In--40 W.n. 0...
All Mod. Qrnotion ...i,h RK Pr...mp

01010---4 3o.4SO Mtu Dual
Pu.",_ Amplif i.,.,.
10 W ln_lOOW.... O'"
l W ln_5W_ 0'"
All M 0 1'. ......,.. FM,SSB.CW.ATV
0r-0n0I " N" TvI'" Con.........

0 30 10---4 N-450 Mtu Amphfin
.'O W. " . 1,.,_100 W.... 0..,
All Modr OI" ' __ FM,ssB.CW.ATV
2 to 35 W.... lnpur

8 106-2 M." ... Dual
Pu.~ A mpIlEi...
10 W.." In --80 w.".Ou.
1 W.tu In_JO W 0...
A! Mod< Clpnmom Ih R.:. "'nmp

e 22A- I '" M." H IT Amp lif•.,.
I W.... ln_ l lI W Out
Comport S- OW)( 2" )( 7" )
AlI Iotodt Oporonon with R. "'u mp

C30 12-1' ''' M.,...... A m pl;fi.,.
JO W.,.. In _1 20 W '<If Ou.
I W.". In--40 W Ou.
All Mod. (lpn. non 'h R. !'momp

BAC'XED BY m E I NDlJST1l.Y'S ONLY
5 YEAR WARRANTY
~ ,he a""pk«- l'n<" of M" OK" RF Amplif,...,
f'nI< k~ W....ISWR M<=o ond
~ .. your Ioal dNI<r Of .........'

8215_2 M.".,. H IT Amplfi.,.
2 W. '" In _ I 50 W.n. Ou.
~forHIT _

All Modr OJ..,....... ....m R.:. Prnmp

C lOb- I '" M." .,. Oual
Pu....- AmpHf i.,.
10 W In-60 w. ... 0...
2 W ln_2) W_ 0...
All Modo Clp.r..__h R. Prnmp

0 24-4 30-450 Mtu Amplifi.,.
2 W. ... l..--40 W.". Ou.
All Mod. Clp.r0<i0n FM.SSB,CW.ATV
Or-onoI" N" Tl1'" COO_.......

1':0. Bo" 1000
Morpn H ill, CA 95037
(<f08)779-7363
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1_IMI.bovoe tile w.ves .ndlhe<.,or. r.
qun... major .xpedilion .nd good_tl,., lor • algnmcanl radio oper.llon.
Hence, Kingman AMI .nd P.lmyr••re
• mong llIe more difficult countries 10
work In 1M PacUlc.

Bal<".nd Howl.nd ..III cen.lnly ta ll In
10 Illla catllgOfy. The 111.ndl I re now I
..lidIII. rlluge under llIe conl.ol of I De
partmlf'll oflnllrior unit. In 1Iddill000Io Ille
....ual problems of lranSPQf1allon,~•.

lori, gear, IClOd. and IlhelIOf.•ny DXpedl
lion 10 lhe new counlry 01 &k".nd How·
I.nd ..Ill have 10 comply .. llh lhe ' llQ ulr.
mIf'Il$ of tile Inlerior Departmenl not 10
d llt ufb lhe ..lldlUe.

The NCOXF Ilopn 10 mount II'>e 11111
OXpedltion 10 Ihll new counlry sometime
In II'>e nea. lulu". Given II'>e lranlPQf1"
lion probleml In Ille area, Ille DXpediUon
..111 be a major one. Thl:tr••r. no 1Ched
ulld .1. Iliglll$ Inille a.e..x~ 10 Chrls t-

mal ...and (well __ • loo.-nd mllel
.... y). Even IOC:.Ung Howland ..Ill be a
cfl.nenge. al II'>e Is l. nd Is a ur.ounded by
more lhan 300 miles 01 09"" OONR.

DnI wel l..nown IndlYidual had lrouble
doing lUl l Ih.t. It ... . Howl.nd la land Ih.,
Amel ia Earfla rt w.. a lllfTlpllng 10 ~I'
on the 1"1, and lat a l, leg oIhef fOUIld.Ihe
world ' light. The 1..1 tl'>e world llI.rd 01
thla Inlrepld .vlat.lx was • ija.bled r.dlo
lranamlaalon in lhe 'f!clnlly of Howl.nd,

and lhen ..1encI.. ~u1Iy. I,.. NCDXF
leam will have betl" luck llndlng II'lel.
de i l inatlon .

So 1M fltIxl lime you Mar • al.lion lrorn
KH1. I'" oddI ar. you hlven' worked II
belora. J ump InlO IIlI pll'up .nd be one 01
II'>t lortunall trnaleu.. whO worka a _
one on the 11..1 ot*.11on lrom KH1. Spe
cl.1 Ihank. 10 J im Maxwell WllCF••ec••
I.ry 01tile Nonhem Callfornla OX Founda
lion, fOf (tIIs Informal ion.

RTTY LOOP

.,
;;l '". ti,.

0.001,.
'+,,r' • ,

T,E
U 2101 ,

I-'
, ,"

•• .,,

•
'" '" '".... ..
.~ -- _.

...... OUT

Now, I ..... tIIrM YO/I:s as the level, whlctl
II o.eralmplltylng I great deal. The aclu.1
level can yltY w1ll'1ln • wtndow lrom around
two YO/I:s 10 &bouI lwItvI ¥OIIa. In IOdice,
pi.... and mlnul ll... IOelghl >OIta III'IouId be
adeQu.te. Thll almple design with one cttIp

and a .... extem&l oompooll"" Ihoukl tit
enough 10 put you on RTTY In a II'lOf1 vrrrM'"

l.m plealed 10 .nnounce Il'Ila monlh, I,..
.....LabllIty 01 tile fourth In ex..- aerIea of
RTTY f1IP"Inta. For lhOM wI'IO came In lal..
lheM a.. --"til of malerl.1 publ lahed In
lhe early years 01 "RTTY Loop~ on bilale
RTTY COlaptS. They !>ave~ _wooed
wIIere need be .nd e>:pandad In OChef
. reaa, . nd ar, II.bi. I.om tl'lla . ddresa

at $2.00 per I and an SASE. " you
wouklllk,. list of lopIcs published 10 far ,
lust lInd .n SASe to me .nd Iwil l be happy
10 aend 11'1&1 out. Feet I,ee 10 Include OChef
comm,,," Of lopIcs !Of the col....., with
your requesta; I ...d If\eITI all and am al .
w.yl dell~led 10 hear '.om you.

'MIlle rm It It, I appreciate _ of tile

general commentl offered by Bill Spann, In
Moo .e n ill. , Ind l.n. , Edwar d Rad tk,
W......BOE, In Loul ....lle , Kentud<y, George
.... COlI_,Jr. W5GME, In Durant, Old&llllma,
8i11 P. sc. l. W6JED, in OrO'<'llIe, Call1ornia,
Thomas Page, DDS W87W01, in SAil We
Cily. Utal'l. and tile many OChers wI'IO send
me general commeo,ts. questlOfll. and Jaba
wI'Ilc/I keep my keyboard popping. I laid

• while back, I Iryto.....-all ,- ·. ed
.. soon .a I can. "II you need 10 do II en
close an SASE or aulllcient US lUnds or
IRCa lor Ioreign countries, and send the
Ietler 10 me al lhe .deIf..1 al lhe lop 01
thll column. While I don't publl.1'I . 11 11'1,
question. received, I wllliry .tIuSIIO &c.

kflO'lJl1edoge you In poinl. 01 cour-se, txl

caUH 01 IIlII.&d time o l ille column, you
.hould .ecel.., you. reply belor' you see
you....me 1'Iere!

In ''''pooH 10 Ille cl.morlng for more
ptlotos 110m the WA3AJR csme••. h,.. Is
.noiller 01 tile S'ghl. from I'" 19&t &111
more .......Ieur Radio Club H.mbOl"ee.nd
COmpulerl,,!. One of Ihe most an .cl'l.o
nls tlc lablet I law .... o lterlng TWO IlemI:
"onl~flC/'I di.k drt¥el. and cloth .Ibbons
lor • Model 15 Te l.type, The old and the
new, In Juxt.poIilion and harmony. l.n·1
lhal wI'I.Il RTTY 'eally I.. 11'Ioug/'l? I tl'll......
eo, and 10 wlll you, as you continue 10 lol
low- tl'l, lal.sl l'I, re, In " RTTY Loop."

Welt,lt leI...' .... II bulletin I:loen:Is ar, ....,
. xample. I""" just l. n'l .ny. Ther••,e
some poIntl 10 be medii In I. vor 01 eac/l
cIlolce; let me 1111 you mI.... Let·. dNI wlll'l
pa.lly filii - moat lermlnala 10nor, II.
Therstors. 10 Sl'Iouklyou. Now. I know lhal
PIOrily checklng II ..-.y UIIlul. and I do use
II myself on noisy U.... but If you have 10
del l wlll'l11'1. Orltt ..a . l. ty 01 lermlnals cut
thef. , . anglng lrom mec:I1&nIcaI TllleIypeTlO
....erN... 10 whIl.f)ang ¥ideo terminalS, tile
only practical soIullon la not 10 require
pa rity.

Slmll&tly, IfltI pure ASCII code II --.
not lligIlt blts,.nd unlela you ... tr........1·
ling dat. ,uch as wlll'l .n XMODE M·lype
tr.MI.. or gr.ptllca, _ de.. bila Ihoukl........

Now, .. lar as lIop bita go, you should
have two dlll..eni ICIlemea. When Ifa.....
milling. send will'l two atopa; wtwl ra:::er,.
Ing. requl.. only one. Thai w. y minor differ·
ences In speed, enti....y JXIlIsibi. with llIe
varIeI)' of tllfflliflal programs In use, wilt
!lave • bil of "ack In I'" .ecei.. . Thil ....
one leature 01 an old compuler ta pe-alor·
age scheme ~RQ by W2NSD, and I
11111 1hI'* II ..... merit. Those ... my
tl'loug/lll, let me I'Ieas .11 of YOU'I.

I have rece4ved _al 1eI1... asking lor
a lIimple M5K generator. FIg. 111 one IUCIl
design whictl I I'IeYI .-I In ... rIous lorma
over tile paat 1_ yea••. Thia one la adapted
!rom an Miele by Clay Abrams K6AEP In
the Septembel'. 1983, laaueof73, on' RTTY
progr.m lor llIe COCO.

.... tile circuit accepta Input using llle
R&232 slandard, let me say- • lew words
about lhal. The flS.232 st.ndald seta up
many paramet... lor • diglt.1 algnal lhal
wHl be used 10 ,,&I'ISfIIIt InlOfT\'\&lion. Al

lhough lhere I' mucIl more to be .pecliled
llIan 11'11., .11 we lire gojng 10 concern ou,·
~ wilh here ar, tile voIlage .........a.nd
POlarttiel thai <let..... M. rk and Space. The
M.rk .Ignal .hall be a negallve ..olt.ge,
les. Itlan - 3 volts, and lhe Space shall be a
poa/I"'" YO/I:age. "'"tOf lhan + 3 YO/I:s.

To clarify tl'l&t. with commo.. I.an. II IOf·
t, a na ls lOf logic devk:elI (TTL). • M. rk signal
Is nonTIelly + '0'1;1;, nomi....1y + 5 voIlS, and
a Space Is .t ground pot""tlal. or 0 >OIlS.
Wllh an R&232 signal, II'IIS positIYl-Ml/ll'
U....IIatlQtlahlp Is ....,....,. and !ha' Mart< is
the negallve slgnel. while II'>t Space II the
poslli....

Implemenl .t tllei. s lat Ions? It mlghl """'"
be .cMpled easily to othef .....11 compul,
.... Let me hear from you.

One reader .....tIo Indlcat. till Int....t In
lhe V1C20 on RTTY I, Thomas Ztl twange<
KQ3V, Tom sta!.. Il'I&t Ile 1'1&. _.1 pro.
gr&fTII aVlllabIe .1 nominal COBt 10 run
RTTY on II'>e VfC.20. Inl....led a mateurs
should wfll' Tom It PO 80x 62. Stal' C0l
lege P" 16804, enclosing.n SASE and IndI
cating they de.lre Inlorma tlon on llIe
'o'lCo20 prog.ama mentioned In " RTTY
Looo·"

Jim MacMurray KA2DWH I. tile IllIt 10
wrtlo .... ;asking .boul ....Iflllille new MIcro
COCO (Radio SI'Iack Me101 comput.. on
RTTY. Thia c:ornput.. uses tile 6B03 CPU,
whic/lls an Intermedia te betwMfl tlle older
6lllXland tile adv.ncId 6609 whic/l runs II'>e
"s l. ndard" Color CcmputOfTlO (TRS«lCl. t
would 11'11....... otlhand. 1""'1 'Il)' of IIIe older
6lllXl programs putIllshed here In the paat
would Nn lillie ROM call. -.0 ctlanged 10
uN .nalogous roullMS In Ille system fTIOI'II.
tOf ROM. I have scanned _.1 01 the W&
c l.tly magazlMS IUctl as HOT CoCo end
not lound IlIY!hlng specilic 10 lhe Me-l 0."
any .eaderI ha..... Interlaced tllel. Mic~

COCO 10 RTTY. lei US .11know about it .

One of our regular I'M, E.rt Morrll
NSERO, paaaes .long two poinls. Fillt 01
Ill, his Ilrst name waS misspelled In .n
unl..- coIurTVI; sorry aboul t"'"'l E.rt. W,tIl
ITl}' nama Spelled .. ullUsually as II il. I am
•• ttlef IIfISitive 10 thai .nd Iry 10 keep lhe
spelling str.lght. EarI's qUellion .....1. 10
the _.1 types ot ASCII 11'1&1 af' eent on
various circuits. He.st<a II data bila should
number _ or eil1't, one or two stop bilS,
parlly or not partly, or j....1 _t Is tile
al~rd?

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

L.abOf Day III'lO$ "",looking lorw.rd 10 Ille
kids reluming 10 sc/lcx)I, thl_ 1.11 1........
alon aeuon, and COOler _Ihe< 10 work on
lhal _ anllll'ltl& • .,..Iem. Nonetheleaa,
mall)' ot you have ollered Ihi. Illoughl or
lhal on )'OIiI" own RTTY setup. Let 'a HI
_I's going on.

SSG Gary KohI,I. DA2XF la using •
ComlllQdOo. 64 end Is InlOfelled In RTTY
~Ibox .... He qUelliOns wl'lethef the Apple
progr.m, Super-FIATT. published by lInl_·
NI SoIlwar. S.,..11fTl1. i.....lIebI•. ~.
""lIy I'>t haS Irled to cont.cl USS wlll'lOul
reault • . Well, sorry 10 illY. G<uy. I have not
.-, any ..,. hom tile Ilrm In _al
monlI'lS. I 1....1 don't know their ~tion. II
....,.,.... can help G<uy out. drop me • line
.nd I wlll forwa'd the In/ormation 10 him.

One ham whO il operltlng. Commodor'
c:ornput..... RTTY mailbox II Bob Kling
K8GJL He notes 11'1&1 _.1 .mateurs.re
opera!lng tl'l'OUQn tile 1 46.25il~.85 repeat·
.. In ....ndall.. Ohio. While usual opera
lionI are at 60 wpm Mu....y, ASCII II In use
al 110 baud IOf prog.am lraMI... Bob
would like 10 see li.tlngs of ottlef RTTY
mailbox. In lhi, column. So would I, Bob.
but lew 01 tile ')'Siem operators ha !lef'll
data to me here at WA3A,IR I proml 10
publl51'1 .11 the Ilatlng and oper.ling inlor·
",.tion I ..,.,....... jusl send il 10 me .1 the
atlO¥e addresl and w.leIl lOf it .bout II'I.ee
or four monlhs later in Itlla column.

By lhe w'y, Bob, you mention In your lei·
ler that IIIe progr.m you .re ruMing ., In
Basic. HOW .bout sending along a copy
.nd ... wllt run It fOf ottlef V1C20 UMf'S 10
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Order today!
NEW 19B5
RADIO AMATEUR CALLBDDKS
READY DECEMBER 1st!

Keep your 1985 Callbooks up to date.
T he U .S. an (1 Fo,elgn Supplemen ts contain
all activi ty f o, the p rev tous three m onths
Inclu(1tng new licenses. Available teom the
pu blisher In sets of tnree (M arch 1. June 1.
an (1 septembe, 1 1 f or only $15.00 per set
Inclu(1l hg shipPing . Specify U .S. 0 ' F o,elgn
Supplements when o , (1e, lng. IlUn o ls res
Idents alld 6 % sa tes. tax . Offe, void after
N ovembe' 1, 1985 .

RADlD IlM~TE: IIbD D k INC. ...61

:t Dept. B
925 Sherwood 0' •• t::Jox 241
Uke Bluff. IL60044. USA

T el : (3121234.0600 ! ...... i ffi

O , (1e, teo m your d ea ler 0 ' (1 lrectly from t he
p u bllshe, . Foreign ,esldents a(1 (1 $4 .5 5 f o,
snipping. illino is , $SI(1en" a(1 (1 6 % sales ta x •

1985
CALLBOOKS

Known throughout the w orld for accuracy .
the 198 5 CalibookS list the n."m~ iIlnd
addresses YOU need for you r QSL's. A r rangecl
fo r easy referen ce, the U.S. Clll bOOk een 
tains over 4 33,000 list i n g s; the Foreign
Caltbook hn over 413.0 00. More t h/ln
100,00 0 changes nave been mollie In ellch
edition since l ast yea r. Special fea t uret
InClude call chan ges, SI lent K ey s, cen sus 01
amateur licenses. world-wide QSL bureaus,
I n ternation al post al ra t es, prelllte S of the
w orld, and m uch m o re. Why sett te for less
t ha n t he very beSt? O rder you r 1985
CaU t>ooks n ow for ea rliest (1ellve,y .

-

I
I
I
I
I
I
I
I
I

The Mar" ef DI.tlnotien
As you drive along the road, a
Spidert- Antenna on your ve
hide immediately marks you
as a Mobile Amateur Radio
Operator one of those peo
ple who arc always on hand
when emergency communica
tions are urgently needed.

, A Truly Practical
•. Antenna Adapter

If you now have a
........ / sin gle . b a nd
: ~_/. m obil e a n-

I ;< tenna with a_ Ih' mast. the
I . _ Ad apter will

j convert it in-
'-I to a modern

4 - b a nd a n
tenna . Complete with 10,1 5 and 20
meter resonators-usc your p resent
40 or 75 meter coil for the fou rth
band .

Whether
you arc drivink
a fun-size van or a compact car.
you can' t beat the SpiderT

" for eon
venience. Once it is tuned for 10,
I S. 20 and 40 (or 75) meters, you
j ust switch from band to band on
the rranecetver-e-tbe antenna Iol
lows by itself.

The Mo.t Conrenlent
Antenna fer

Mobile Work

Now a 76 Meter Resonater
In response to requests for 7S meter
operation from many Sp ider'" users,
a 7S meter resonator will be avail
able in April.

Yeu Want the ...t
Go With. Spider!

Model ' TUOI
-

KEYER

MEMORY

$75.95

MESSAGE

.-- --.--_....-..- ._---........_- -.--- --·,__.._c_---...._--_....
~--.-.....---.· _ • •00' • ..,·........"'0_' ',,··

- "--~.',......... -.~". e .,1:. -

• :t~ vo."'"._. ...

CHAMPION MESSAGE

MEMORY KEYER
_Tf-m

8125.95

RAe

I'lU"....- -.......-.-...- -.._---- ........_-----._--0'..__<_----
• __h " ,_._N_·__ _
..... .....---..._._ - ....'"...

DELUXE MESSAGE MEMORY KEYER

Fut" ...,.__...~-
0 -......._-- --.._...-.-.---<_.._--_JO__-._..__ ..
.~- ".. ""' ... .... ::3.._ _
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MODEL 1El44 _ Deluxe CMOS Ele<:tron,c Keyer
SI»%

MODEL 1EI33 - s,,"'4' .IS TEl•• ..,th ..gr end
lone COn/rol Jnl em ili. less sem,·aufO ke yJng

S5!> 95

MODEL 1£122 - same as 1El33 len *ill , tun..
$Ohll s tate _e y,ng S"!).95

A r rOUR DEALER OR SEND CHECK OR

MONEr ORDER. ( ::•.';' :; :•• )

:'1m
ELECTRONICS, INC

R A C 1106 RAND BlDG.
BUFFALO NY 14.203

$89.95
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Tore LA7Z0 .1 hi, home OTH.

-lL
I I

NORWAY
B/orn-Hugo Ark LA5YJ
N-3120 Andebu
Norway

Well llefe _ \10 aaaln. folk•. I'm sin-
ca,e ly so" y for nol belnO able 10 s upply
.ny coIUf1W11 for a whlla , but Ihi, Is be
cause 01 illness. so you must lorOi... me ,

sece my test , Ihere has been Qulta
some acllvity. OX·wlse,.nd for me. the cp
portunily to work Kermadf!(: ISland Will$

su,ely top dra_. This eXPed,Iion went
, mootl'lly. as . Iway!. Tfle.ae OUy! su' ely
do know how 10 handle a pileup. They
PfO'ied I~t years.oo- They .re so prol l!$o
s~1 lhal lhey should not De' doino any
tl'l lng alse beside! Olvi no us "New Ones"
lei tl'lat be the hono,able praise due
them!

II the OXPed,fion to K&rlnac:iec was the
hlOh point, lhe opposi te was wl'Ien the
news 'eacl'led us Ihal li'Ie CIIppe'lon taam
wll not able 10 \10 because 01 tome unfor·
tuna le clrcumslarocas. W. sincerely hope

they will be able 10 do It 'oain in a not 100
lar ott tutcre.

WlIlIt will I do wilen I'W! worked tl>em
ilIlI? l.n·1 II great to 1IlIW! somethlno 10 100I<
lorwa rd 10!

This time I would like 10 ple.ent 10 you
anoth." f,iend of mine, Tore EgolCefg
U 7Z0. Tore has jus t rna.,. II Into his (llsl
year, ilInd Is ,,",Iy re ll,ed Irom his Q(;(;upa
l ion as a l Si officer In the Scandlna_lan
Airlines. His home OTH I' sifuillied nea'
lhe Oslo fiord. around 15 mital; SOUlh of

Oslo. But hi. ma ,n oPeration poinl is et
hi. very cozy log ca bin near Ihe lake 01
Kroederan, 13 miles NNW 01 Oslo. Faclno
lhe large la ka. If It no wo" de< lhal hiS
o tller hotJtIy must be fishlno. He Just loves.
It, and 'umors say he 10_es that mo'e Ihan
OX lnO.

Tore was l irat licensed in 1971 and ILas
..... s ince been very Inte'ested in OX. Hi.
Slandlng In DXeC is 301 phone as of Feb
ruary 1, t964 He also earned Ille 5-band
oxec"nd was no. " In Norway 10 ' 8C&/¥e
5-band WAZ.

His hom", OTH, a two-slOfy house on a
11.-..cre Iol. is sllualed al . n ilIltllude of 100
meters lopped wltl'l • 2O-rnvter to'oflrer, a
TH60XX, . nd . 4OI8O-<nele< delta loop, HIS
main operatinO QTH. tl'le . mali log Ca bin.
st .n altitude of 180 meters, looks ra ther
liny beaIde the JO.meIer c,ank..,p lower
ka.plno .nolher TH(lDXX and a Mosley
2... lement yaOI for 40 meters, Guy wl'es
are. 01 COII'se• • nleMlI. Two .Iopers for
80 mete<a a.. Oivi ng l'Iim • t 'emeudoull
'illnal on ll'\.at band . s well. He don, of
cour.e, hll_e an additiona l spare antenna.
an 18AVT with • lot o f 'adial. , and lhe low
er .Iso aupporl. an lnverted-V lor 80 ma
l"', up 23 meters lor Iocat (European)
050s only. AI home he's ,unning II Yaesu
FT-960 and II O"ke TR7~ i ne. and an Sa.
200 linea,. AI hi, CilIbin he has. Yaesu FT·
90201.4, a Sw.n !iOO as backup, and ilIfl

NCL·2lXlO lineill'. No wonde' you hea, him
boornlnO lh,ouOh lhe plleu~.

Unlort_laly, rlghl btIflind hill cabin •
mountain rises up 10 600 met.... . nd Ihal
dl'ect lon Is hi. ""'ry weakast point. AI
leaSI lhere you can beal nlm In the pile
ups' But the combIna tionol the twoOTHs
Oi.... h im the mosl OUI 01 eWIfYl l'lirog, so
he has, II you can see. real ly made his
caU. IOn hea,d • few times Irom botn--Tore ill one of IhoMo OUYll who flx n
everythlnO himself. and he .eemll 10 be
very Q(;(;upled at this lime by ,nlorlno Old

AH E·M-E FIRST

On February 18, a Ilral lor ZL wu
achieved when aeeene Zl3AAO, Chrls t
enureh. and John ZL2AQE. Wellington,
made lhe l irat 432.MHz inte<nat ,.ndom
E.rth-Moon-brth 050 . This conlac t was
nol p,ea"anl/tld as many E·M·E 050 . a,e ,
Gr• ..,..,. was uslno l'Iis 8-mete< dish and
John an . "ay of 8 y. gi• . The st 'aight~lne

dlal.nee between Chflalchu,ch and Wei·
linoton would be about 300 mile•.

polnt!, and spoiling detailed things ' rom
the clues gi-. In tile l"'lruc:tion . heet.
Space does not permit li lting the .n ull l ,
but the event was ext.emely I lJCces,ful.
and I'm told there were no s t'a lned rere
lions between 'earn rnembefs andiol'
XYl$IVL.$ ... result 01 tnose diftlll'encell

01 oplnlon wtllct1 do j~laDly occur on
mobile "Illes,

t
1

Ante" " u ,i,'na from l/Ie forell at LA7Z0', 10f} C' b'" OrH,

ino ilInd amu. lno inc idenlS. All t""m,
eomple1ed lhe cou,se In good lime ilIl·
lhotloh _.1got lost llefe . nd tllefe.
One lum rellOl1ed 10 ask ing a policeman
lor dl'ecl iOfll. only to 'ecel...., . very lace
tiou. reply, I'" olltcer 01 lhe I. w berno
more int_ted in the st'a"llJll vehicle
with several a."IilI ls attached thereto . The
rally was conducted on Ih'ee I'equenc ies.
80. oW, . nd 2 met.... and consisted of

Ihree pa rts. opera tlno. na....oal ino lhe
cou,se againat Ihe clock wllh check

from ".". 150

i, a n .~cellenl opportunity for a'''llleu.
radiO 10 obI.ln llOII'le I,,,,, publlc: ily , al bei t
restricted for !tie pr-.\.

One 01 the . Ilernalive program 11_ al
the 'ee.ent conference .1lra<;led an unusu
ill! . nd ~" Ied following. Juz8fclse. your
reporl8l' obaefved, .Urac''''' a bout 1. per·
tlelpenll. inc ludi ng a n att•.cllve demon.
str.tor, as well a, .oout 50 "Iookerl fl

obseNing tile merits, etc.. 01 thl, type 01
exercise actlyity. I'm not too sur. whether
the 1001<...1 we,e observing " !'loW" or
''wow!fl

In the Hidden Tx Hunt (fox Hulll) COlI

lesl, >¥OIl by ZL3TLB". tHm, 3l'd placa
went to one 01 our paraplegic ama teurs,
Bill ZL2BMQ. and hi, "pusher," George.
" 8 . 11 the othe< compet itors wera on loot.
Bill lelt he was s llgh lly . d>. nl.ged ee
cause he was ··mobIle. R

One of lhe 20 leam. enle<ed In the Mo
bile Ra lly, ZL2AA. the G!sbome IHm, h.d
the on ly mobile antenna farm in th", ra lly.
aupported by • minl.bu. ; the vehicltl had
. 1....1. dozen aeri. 1t on or ilI' OUnd II and
I'm lokllhe exira (trillo lnc,ened lhe o.so
line accounl~ldef.b1y.

WARO, the Women Amat....r Radio <»
eraten ClutI, alecled JHnne Z1.2BOD of
Hawe<a aa their pre.ldenl lor lhe ensuh'llJ
year. Thera _e about 35 WARO f'I'l$IT\

beq .1 lhe alWlUlll general mMt lno on
Sunday mornlno.

The ""'ateu' Radio Emergency Cor~

(AREC) annua l general rneet lno was at
18ndoad by bet_ eo and 10 membera,
.nd yariou. ilema were d laeu.sed Inchld
ino lhe CMI Delen.. CommunlcaUon.
,y!tem. wnich a'e In the process 01
chanoe, . .. . nd when fina nces and
*!ulpmenl becomt ilIv. Ilable.

The AMSAT Hsalon Included t.lk, by
J im l<A1APJ. Ian ZL1AOx.,.nd olhers.O'Y'
lno '*Y Int_tlno lICCOUf'Il' 01 AMSAT.c
livilln, as well " Il/lowino "'deos 01 tome
AMSAT IIlIppenll'llJ'. Tl'>e<e wa, al.o •
....deo 01 ttle "Amattl\lr In Space" .howll'llJ
conl lnuously durl"ll ihe bfeaks ln lhe con
Ie<ence uaslona. ilInd this all racled large
crowd! at -r showlno.

The VHF Forum ch'i r8d by VaUOhan
ZLHGC . nd J . mle ZL2PU . tuaCl ed
.bout 90 Inler"ted memIlafs , 'nd lhe
alIbjecll d lscusMd ranged Irom ,-..1."
uses.tId .0058$10 packet rad io. The VHF
-... In ZL I. very much . 11....nd has.
very good lolIOWI"ll, pan icul.,ly ilImono.1
lhe youngoo- and ad'emely lalllnilld, lechnI
ceJl)'-lncllned amat..... some of the tech
nicall..t..,.. tr- &mil........... Includi"ll
In ",*r WOf1ic .nd projects maka an ok\
tlmo:w's mind like mine boglJle.

The Old-Timers Club {Quene< Cenlury
Clubl . lso held ils annual ~llno on Sun
&ly mornlno; aboul 30 members , Uanded
to discuu lhe OOslneaa 01 ttle ClUb. Du'·
lno the past yea"~ thr.. members rec&oiWl(l
thei' eo-yea, cer11t1caln. • nd 3J marntlef1;
oe lned thel, 5Q.ye&' cer1lllcatea , n-.
cer1(flcaln are laaue<:l by the OTC for be
lno licensed lor I'" period concerned.

On ttle OIher aIo. 01 the ledger. lhere
_e 15 Silent Keyt _dell In lhe annual
,eport; the OTC ha. a lotal member.hip
tl'WoulJhOUt ZL of 460 ill of the date of Itle
annual rNetlng.

The Mobile Rally &llIacled enlriea I,om
20 teams and C'Hted ttle uau,l Intere.l·
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Hustler HF a ntennas del iver
oufstandirg signa! reports 
wherever you're rrconer

3275 North " 8" Avenue
Kbsimmee, Florida 32741

-,,,

Design your CM'n HF rrccne
from a full selection of teo
q uality: u.s-moce stainless
steel boll mounts. quick dis
ccooece . rrcsts. springs, and
reso-ctos. You can COI6f a ny
6-b-80-meter bo-o. Crccee
from medium or high power
resona to rs w ith b roodesf
bondwidth ord loweSt SWR for
c::ptim..mpertormanceOflony
bond. Easy bond dlangeOnd
garaging with Hustler's fold
CHer most . too.

HUSTLER
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Ask any ham - the besl HF
mobiles on the road come
from: Hustler - stili the
standard 01 performance.

p

B
RADIO

IDEsUUiJI
International Crystal Mtg. Co., Inc.

10 N l ee. P,O Box 26330,
Oklahoma City. OK 73126·0330

(40 5) 236· 374 1

mente. or oscillators. call leM lirst .
When II comes to frequency control . we
want to be your ONE SOURCE.

INFO

1-817-460-7073

SORRY NO C.O.D.

ZENITH SSAVI-1 - $199.95

Don't you wish every crystal marnnac
turer had a guarantee hce leM? At in
ternational we guarantee every crystal
foreyer when used in the equipm ent
for which it was designed,

Our computer database contains cor
relation mrormanon on over 15,000 dif
ferent types at crystals . No other crystal
manufacturer o tters tt us valuable ser
Vice,

When you think 01c rystals. channel ere-

UHF DECODER

COMMERCIAL MDS

"AFTEJ< ALL YOU WEJ<£ ONLY
Cl/ARANT££O FOR 10 Y£AR~"

M/C & VISA

VOICE OPERATED SQUELCH

• Fits Inside most HF-SSB transceivers. AAII~·;1!~o
• Requires voice to activate and ignores noise. ~~

hetrodynes and the woodpecker. _ S i ""
• On/off switch only - no adjustments!! " ~ tJ't
• Connects to speaker leads and 9 or 12 VDC. ~1i..... 8
• Fully assembled and tested $99.95. - ,~
• Complete with comprehensive manual. ~ g
• Used worldwide in commerc ial and military '.. • _

transceivers. A ~!T""""D
..2110 .a 0 -

@~@ COMMUNICATIONS. 5479 Jetport, Tampa, FL 33614 . {8131 885-3996

OROER

1-800-433-5169

.. S... list 01 Ad¥«fJsers on page 96
73 Magazine. September,1984 105



e.rs and (a! coursel repairing tile si ~ he
has at tile moment I'm sure Tore woo't be
OIJt 01 worl< awn il relired, He 1$8l1y knows
how to keep himsell occupied,

You certaillly will hear him on 80 or 40
mel..a as he lovee to WQlk OX on trcee
bands. I'm Quite sure lie won't $8y no 10 a
IIUle lal/"CMW lIS \IO'el1. Give h im a e.1I
wI'ler1 you heal him.

.,
Y.., there la something going on III NoI

way, l)uI at this time _ will not do ,,"y_
thing more thall Quol e to you Ihe oUicial
bulletl ll I rom U.. 3Y Project t9lW85. ad
millisteled by the LA-DX Group.

DXtMd'tlOl't to 8I;>oNet IslarHi There"""y
or may not be e~PtIIlencedrad io """,,teurs
among the Cr.lw 01 t ile Norwagiall sclel\
tllic e~pedltlon dUll to st ..<1 "om $oIJth
Amerie. belore the end 01 1964. 80uYet
w,1I be the last stop atter lIppro~lmatety 2
months en roote, lale in the ....son. A lan
ding 01 short dUlalion (1-3 days) may be
e~pecled. Amaleur radiO operation ClIn
no! be guaranteed.

Other Irallsportat ion al le"'atlvtts or
combinations that WOUld be suitable lor a
OXpeditlon lire being e_plOIed by tile
3Y·Project set up by the LA-DX GIOOp in
1963. wit h JOIgeI1 LA5UF as project man
lIger. assisted by Elns, LAt EE.

If sultllble means 01 Iransportatlon are
loond. il will be the obieC1lYe 01 this prot
ecl to oroanize a OXped'tlon to Bouvet Is
I.nd In J.nuary/February. 1965 ,

LA-DX Groop would IIh to get In touch
wil h persons, OIganlzallOllll. 01 compa
nies that can contlibute to a solution of
lhe Ir. nsport . l ion problem-. ship with
Ilelicoptells).

II would a lso be hel plul to know in ad
nnce of controbutiona, If .ny. in lul'l(lS 01
in kind Ih.t may becounted on fOlll OXpi!'
dillon 01 this n.ture,

Writa: 3Y-Project Manager JOIgen Hoel,
Munkerud asen 12E, 1165 Oslo 11 ,
NoIway.

The reason 101 tnl ' pre" ralea" i, tnat
s_al person, hllve t:-n pasl ing 11Ike
InlOlmatlon about where to send contribu
tions 01 donations. and to once Ind 101 all
est ablish the l acts. The LA-oX GIOOp hn
been wOfking on thi, projecllOl more thlln
a year, and II is recognized ol licially by
the NRRL and other offiCial departments
In Norway.

II you should l eel that you could per
haps be helplul to the project in any way.
please do not hesitate 10 contact the
abo¥e address 01. II you prelel. me. I
W()IJld be mole than haP9Y to pau the In
lOlmalion over to the project manager.
WO,

We know lhet lllere are many who a'e
needing Bouvet Island. and the ellOl1s pul
Inlo thil project are absolulely "rioos. I
will. 01course, keep you InlOlmed wlthoot
delay i f .nythlng new should ccccr,

POLAND
J~y Szymcza.
78·200 S'alogard
Suez.a 213
Po/and

NEW CENTER OF
SCOut COMMUNICATION

Polish hllm, In scoot uni lorms enriched
themselves wi th • new CommvnicaHon
Centel In ~ice, Miedzynecka 59. The
Center conslals o t fou r buildingS. Ttle
main building is in a recondi tioned mill
building. There a'e some SCIloolIOOlflS,

-
workshops, stOlerooms l or measuring In
struments and ladio equipment. • send
InwreceiYlng centel, and ......n1stralion
rooms.. Two wa' ehouses in L.os~ma~e It
possible to stOle res.....es.

The Cen tel's schooltogethe< with its II·
llIary and radio atatlon is In Nowosietec
nearby. Tlle carelullY-fepalred building
Ii,.... on a li ttle e!""'lItion. In summer, In
struction camp lents can be ra..ed sll
around ttle building. Equipment la avail
able 101 80 8COU1a. In lhe near l ut ure, two
30m masla of 100a'Y antennas will be
mounted crcee by. An emergency power
supply makes operation 01 Ule rsdlo SIS·
tiOllll inde(lendllnt. Amat....1 higtl-perlOl'
mance SW.nd USW ,adio Stallons can be
installed
W~at will th" Cen tel do In the l ut ure?

8Iting wetl fitted oot wi th mQ(Iern """'sur·
ing aPPllra tLd. t"" Cen ter WOUk:l PI_

l elecomm unicatlon equipment lor the
Polish scccrs' Assoc ial ion lPSAI and pre
pari malMlals 101 t,alnlng

* * * * '*
The presidium 01 PAAA (Polish Radio

Amaleu.. Assoc iat ion) is pr"paring doc....
menls fOl the National Congress, delayed
to the second hall 01 198<1 because 01 the
e~tending 01 licensing updating by SI.Ie
Radio SUlYeillanca. AI the last S'Uing 01
l he presidium, new Inatructlons 01malell·
als management . nd rul... lor develop
ment funds were accepted.

From Janua'Y 1" to 17, 198<1, the l i,,*
honoIed conleal, "Warsaw M.rathon,"
took placl lo commemorate the 39th .nnl
-"'Y 01 trMI Wal$8w liberation. Thr..
hundred ladio amatflUB .11 lWeI' Poland
took part In the contest.

The main In,pectora te 01 State Radio
SuMlltlanca wa. Inlanned of the reaol ....
tlon of WA Re to ,ender accessible to
hams 10-, 18-, and 2..·MHz ba nda, undel
permission 01 country admlnlatrstion.
Theae bands. however, will nol be acces·
sible 10 PoliSh na...., at Pleaent. Slat"
Radio Su.-..ill.nce says. At IIrs\, _ shall
be able to wort< on 10 MHz.

In June, t 984. a symposium on etecnc
magnetic CompatitMti ly takes place In
Wroclaw. A _ial session 101 radio ......
t...... is loreseen with in l he tra~ of
the ,ympo.lum.

SWEDEN
Ru". Wal>deS AlICOP
Frejavagen 10
s.155 00 Nyharn
S..eden

FALU RADtOKLUBB ANNIVERSARY

The Oldest erm.eeuve r.dio club in
Sweden i, located In the capi tal cl ly 01the
distriet called Oalecarlla. The city F. lun is
primarily known 101 its copper mines. The
Falull mine la Older th. n the Kingdom of
Sweden, DIll the COPPtll mining company
received its fi rst ~nown oltlclal chartM
from King M"'Qnus EI;~ sson In t 3ool7. Ou,·
Ing the 17lh cenlu'Y, lroe Falun mine w••
the wortd's I.rgelll p,Oducer 01copper. No
mining is done ttle<e any tonger, but visi.
l ors can 1001 the mine down 10 lhe IflO.
loot lWeI.

F. lu Radlot<lutlb was loonded on Febru·
a'Y 15, 19U, but had actually functioned
as a radio-lI.tener's club a YtIar earli....
One of the "*"lbers, Ova Mogensen, was
alrudy than e.perimenting with trllnt
missions. The purpose o f the club was to
atart regul., brOlodcas t transmissions
and il was luued the call lel1818 SMZK

this aCllvity was Ilnanced mainly through
pr lv. le suppoct bul occasionally paid
comme«:lais we<e e.ree.

Sw«Ien no longer has any pm-atety Iun
broadC8llt at ationa due to the SISIe
owned monopoly broadcast ' adlo. In 1950,
F. lu Radlok lubb changed ne activilles il\
10 SWL and amat_ ladlo. The club has
Iwlce hosted the annual ham corwention
fo r the nationai le. g"". SSA. The firat time
w.s In 1960, the second time this yea, 01
the sl . tieth annNarsa'Y 101 the club. In
teet, Fatu Radloklubb Is one veer Older
than SSAf

FALUN COPPER COIN AWARD

Theclubls5ue5 alleauti/ul awa,d. 11 is a
rfl9lica of the "one doll ar cappel cctn"
from King Kafl XII', 18th c" ntu'Y. In order
to acquire thiS unUS!o"'1 award, you should
eontac'lllldio a"""t"",. w,thin tile county
01 F'l'lun. All 0S0a hllve 10 be made In the
same mode. I,e.. either CW or phone, not
ml_ed. The minimum reporl lICCepted in
the e_change I' RST 338 on ON.nd RS 33
on Phone. FOI slal lons in Zones I ., 15, 16,
.nd 20, each aso gives one poi nt. Al l
others receive 5 points tOl a aso on 80
metf!l'8. 3 paints on oW metelS, and 2
paints per aso on 20. 15, and 10 meters.
You can count the same slation once per
b.nd, . nd the contacts have to be veri fied
by OSL cald. However. do not send any
cards with tile ..ppIlcatlon, just a lagular
OCR lisllng, A tolal 01 ten (10) paints is
required lor this sward. Send Ihe appl i
c.tion and the GCR listing to Falu Radio
k lutlb. PO 80_ 101, 5-191 29 Falun, S__
Oan. The lee la USSI5.00.

75K.-.0

During a t_ th pellod up to ee
last day 01 the SSA ConYenlion, AprIl 15,
19(1.(. hlu Radloklubb could use l he . pe
clal pretl~ 7SK. The Swedish Telecommu
nications Au lho,lty vef Y lelucl.ntl y
luusa special pref,~es, bul wtlen l hey do,

troe number 7 belore the lagular prell_ is
1M way they do It. SwediSh hams were de
nied I tle WCY prell . las t ylar 50 they do
ncK luUll special ,ulhes ..thel ! Anyway,
maybe you maMo-o;l 10 conl.ct 7SKIAC
in Stockl'lOlm, June 8 th'ough 10, wIl lch is
the second Swedish special prell_ station
lor this YtIar. The occasion was the Euro
pean OX Council In SIoct<tlOIm.

SPECIAL PREFI X TO SU A)( DENIED

On May 18, 111M, the city of Jonkaplng
ct'!eblal aG U, 700\h annlv"'$8'Y. The
,adlo ctub SVARK (Sodra Vanerbygdena
Am.tor rad loll iubb) Issues a peM nt awa' d
to commemorate this annl versa'Y, The
IUIes lor the Matct1 Town Award _e pub
Iiahed in 13 101 December, 1963, on page
15-1. SVARK applied for a . peeial plefl _
but was Oenled thiS .s " the anni.ersary
had nothing 10 do with amaleulladlo."

THAILAND
Tony Waltham HSIAMH
c/o Ban".ok POSI
U Chu/iang Suilding
Rama 4 Road
IJaflrl/<tM 10500
Thailand

Oirec lOl-General 01 llle Thai Posl and
Telagrillpl'l Department, Mahldot Chan
trangkoon, ree.ntly tOld a group 01 promi
nent 'adlo amat eurs Sl an Inl ormal gel ·to
gelher th.l he Intended to legalize HF 101
amateur radio "by the end 01 this yea,."

Acknowledging that he had me authorit y
10 legalize private amal.... r l aGio, hoe ad
mitted tllat II would tah a 1_ montns to
peI• ....oe more senior gov«nment olli
cia!. 01 the Import ance 01 the amateu r
s..-.lce.

Radio .mat...... In Thailand IlaYe
more 01 less 'IOIunlarity_~oflthe .ir
since Oecember 31, 1962, wllh the excep
tion o t laga l HF operations during m.jor
contests such as the SoulIlea51 Asia N«
Contest. tile All .lsill OX COIltesl, and the
CO Wort<!wide contestlliasl year. This pe
rioel 01Inactivit y to llowed a warning by the
prevloos Direclor 01 l he PolIt and Tel.
graph Qe9artment l O operalors l hat they
anoutd llIing thell HF equipment to be dis
abled and sealed by Thai PTT officia la.
The warn ing came In O<lcember. 1982, and
loIlowed whal had bMn l .cit ;occeptanca
of amat_ fadiio by tile lIuthoritiea, w,tn
admlnist.atlve matt ..., and operallng pro
Cedures overseen by the Radio Amateur
Society o f Thailand. albei l In an unofficIal
capacity.

At that l ime. l he previoos PTT director
had recentl y established a " Volunteer
Radio Operator NetwOlk" 01 Thais wno.
an. silling and passing an e_aminatlon
In radio theOly, had~ granled liCenses
to operate on si _ spot trequencies in the
two-meter am.. teur radio band

Tlle t,*, Di.ectOl-General 01 l roe PTT
saill that he envisaged thi. as a for.....,..
nel lO l ull , legal amateur ,adlD,but he had
aOded lhalll "wou ld t.ke a long lime, per
lisps many year" belore HF COUld be a....
thorizeoi~

Only Thai CitlZans -.., iIInd are, at the
lime 01 writ ing, granted pe.miss ion to op
erate on these Ireqoencles.

OJ>e<. tOl8 _e assigned a thr""UeI
numbello be preceded by l he Ieft818 VR_
unfortun.lely, the amaleur prefl _ l or Brll ·
Ish """rseas lerrltories {now only Pllca l,n
Island-VRtl) JIllaina this preli•. Whi..
this operation haS '- the near..t thing
10 amateur flldio in Thail. nd, it <k>es not
conlorm with thO:l IARU deslgnalion or In_
tem ll llonal PlacUce. Acco<ding to these
regulationl, 1I1i contacta ~t be made in
Thai and contacl established II.st on a
fl_ed calling Irequency,

Appointed Dlleclor.(>ener. 1 01 ttle PTT
late last year. 1,1,- Mahidol rlllJlOl\edIy said
that he felt that amat.... r , ..ee in Thailand
should conform 10 Inter national practice
and thaI he Inlel'lded 10 authorize HF thi,
year. How_ , he admitted that there
were still some hurdl" to OWl .......,.,. . nd
thaI tna VR 5er'tIce would be l et. ined lor
the time bei ng in order to demonst rate
how uselol amateur lactio could be 101 lhe
cormu1ity.

Recently, Mr. Mah ldot pra'sed troe VR
operators tor an iSling t ha aut~OI itla'

during emergencies and in helping poliet
should they wllness a crime. Neverthe
leas. he ,eporledly sak:l tn.t all Qualified
amllteu<-<adio operalor' should 100 Iow il\
ternatlonal law lind conventions.

He also lold Ihis gloop of c:onc:emeoJ
Thai hama lhal the .uthoritles saw no
problem In issuing aulhorization In
response to appli cati ons made by the
Ra dio Am.leur Society 01 Thail and
(RASTlto operate during contr-us In the
meantime.

Hams in Thailand are optimistic In the
ligh t of thi, I rank discussion during which
1,1 ,- Ma.hidot OSYe open and wetl-thougllt·
out ans-. to many questions regarding
amaleur radio and ilS tuture In Thailanod.

He openl y criticized oert.ln Indi. lduals
who, he saill, _e using tnet. inltuence
with Mnior ollieiats and wM e operat,ng II_
1eg1lUYon .m.l.... r frequencies, He aaill i l
was dUl iCutl for the PTT to enforce the law
in some cases. but that he fllmly wanted
10 _ amateur radio legalized, for whictI
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Brings You
The PACKET

Breakthrough!
PACKET RADIO lets you
share a simplex channel
error-free with up to 20
simultaneous users at
1200 Baud.
AEA introduces the MODEL PKT-1
PACKET CONTROLLER. Through
an arrangement with TAPR (Tuscon
Packet Rad io, Inc.), AEA brings you
the proven performance of the
TAPA kit board and softwa re in a
rugged metal package, fu lly wired
and tested with a lull year's war
ranty and with al l the free appli
cat ions assistance you can stand.

Using only your existing rad io and
AS232 terminal (o r computer), you
can jo in the rapid ly expand ing
packet radio commun ity. Operate
on VHF. HF or satell ite and talk to
more than 1000 existing packe t
users. Store messages addressed
to yo u automatically and read them
from your printer or mon itor later.
Easy to hook-upt! Easy to use!!

Call today for the rest of the sto ry:
206-775-7373!!

Better yet. see yo ur favorite AEA
dealer.

Advanced Electronic App lications
P.O. Box C-2160
Lynnwood, WA 98036

I
I 'c~";;.-,s"'..;;;... ,' ,.,- - - - - - - - -
1-,;;;;;;.----- __----",.,,--
L.P~. .!!..a~_ _'

--~----------~~-
:AIl right. AEA. send me info fast!

ITo: AEA, P.O. Box C-2160.
I Lynnwood, WA 98036
I
1·,",·=,0-- - - - - - - - -
I Add'ns

Model335A
Kit $69.95
Wired & Tested $89.95

Our products are backed by prompt lac
tory service and technical assistance. To
become familiar with our other fine pro

ducts in the amateur radiO
mal1l.et, call or write lor our
free product and small parts
catalOg.

PACJN ET SYSTEM $240.00
System Tested 4.5 )( 6" board complete

with all Ie s and programmed EPROM s
personalized lor each purchaser. Re
Qu ires only single 8-1 0 volt 'II amp power.
1 year guaranlee of hardware/soft 
warelAX.25 standard AS232 serial ASCII
at any user baud rate.AS232 HDlC lor 202
modem used lor AFSK or direct to RF
equipment for FSK.

.:Y:.TICommunication
~ConceptsInc.
_ ..- "'_ II.... D..-. 00.... _ 20_(! ' 3) -" _'1

The Model335A will deliver 35 watts of
power using the latest stete-ct-me-art Cir
cuitry. The amplifier will operate SSB or
FM and is compatible with
most handhe ld trans
ce ivers. inc lud ing the
TR2400. TR25OO. 1G-2AT,
Yaesu, Santee, and Ten
Tee. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts oul.
Maximum input drive level
is 5 watts.

CALL LONG DISTANCE 01'1 YOUR HANDHELD

II,rll- -
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 Is the AMRAD approved dicital
format STANDARD used on amateur pack
et radio networks.
PAC/NET board only sao.OO
AssembledlTested. No ICs.90daywarranty
Packace of all ICs except 2·2716
EPROMs

KantroniCS
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the Ttlal Radio COmmunication ACI 01
1955 provides.

The PTT Direc lor-General repot1.c1ly
..id Ihal lore igne rs wl'lo resided in Tha i·
lal'lCl.nd wno Ileld licenses luued In 'hei,
nome counlnes could ce<talnly apply to
operate on HF. This was tilken to imply
th .t .uel'l lo relg n r..lde n,s, many 01
w!Iom live and work in Tha.il."".1'ICI whO
had tI&en aeli.e previously. but ..e now
not operating, would ha.. the ch.nce 10
be baek on lhe a if In tile nN.' lutu'e .

Suel'l unctlonlng 01 Pfivate HF ope'a ·
lions wouid be I big step forwa ' d lor Th. i.
I.nd wI'Ilctl hlIs opted to step firm ly into
the SCience .I'ICI lechnolog lc a l era with a
SCience ItId Technology T,ansler accord
.igned in WUI'l Inglon during Ille Thai
Prime Minlll ·• VI.it there lall April.

Hope 10 you all o n the a i' soon!

VENEZUELA
LUiS E , Su.rez OA4Ko/yV5
PO Box 56994
C.fcn IOti/·A
V_ZlJ'H.

CIRCUlTO 1 (YV1)

The U111 .". YV1 . or Cireuito YVl as
named here. i. composed ollhe states 01
Zulla, Trujillo.•tId Falcon , all loc'led In
I"" nortl'lwesl 01 VlmeZutI •. Botn Zull.
.I'ICI FiOIcon teee the Ca,lbbean see. Ind
TrujillO. in the Ande•. is lacing Mlla c e ibO
lake laward I"" W"t and I"" pla ins It tl>&
NSt.

Al onso de Ojeda was the nllme 01 Ihe
S~nia'd who dlK~ed llle now-named
Lake M" . e . ibO, well know n for the oil It
produces. At that lime , '''99. he didn 'l
imagine the wN lth in 011that lay under the
willer. he was ta iling on.

Ojed. taw Ihat the a bOrigine . built
t""ir houses on piles 0'<tIf ,he wIl.,. and

m at peoQle went Irom house 10 house in
ca/IOItS and on bridges a nd wa lkw. ys .
This sighl 'eminded tne Spanl..d 01 Il'Ie
lta;ian eity 01 Venice, . nd so he tailed it
lhe Gull 01 Venezuel. (lillie Venie e). Aner
th.ilt. lhe whol e I",'i lory wlS named Vena
zue lt

u ke Ma rilta ibQ is the larll""t lake in
lhe AmerICU. II i. around 155 kms long by

120 km. wide. a l'lCl tne deepell it goes is
around 50 meier• . During the 16tl'l .nd
17lh cenlury. iOImoSI every buceaneer'nd
pl..le trled • raid 01 Marac" bO eity in
sea,eh of asQhall 10 caulk Il'Ie ships. In
tl'K:lst da ys, gell Ing il out 01 the li ke was
not In easy ta. k. .. now it ;s.

TruJIlIo.nd F. Icon
Trujillo, the capIta l c ity. was lounded in

1557 by Diego G. rcia de Paredes. The lo
catiOn 01 the c ily was cllllnged .0 ma ny
times th.1 it was once named tl>& Portable
City. The eity is '<elY .mall. long. and 1'1'"
row. bejng only two blOCk' wide, . nd runs
UP Ih'ough a mount.in IIO'ge

The whole coast 01 Venezuela including
the coast 01 Falt on wu dilCOVfl' ed in
1"99 by AlonlO de Ojeda. F.lcon Is a st.te
01 inc' edible cont,asl' . F,om be.uti lul
llNches one next sees the wide coastal
pI.in forming a . mall de.ert with light
dunes. eee tu• . In<lS~fse scrub Ihieke ls.
Toward ,he iOQU,h, ,he mount lin...a
dressed wltl'l den.. VfIge!"lon .nd lu. h
loraSI.

Atop the mountain. 01 CI,e ulto YVl I re
loc ated a bunch 01f&Pe"er' -9 in Zuli• . 2
In Fa lcon, and 2 in Trujillo. Rad lo clubs ..e
.pread all .round the main cities 01 those

""ea.

Neil' V.lenci. city, in YV~and. tl'lete l. a
repe"er iOite on • mounl.in named EI
C.le. The pl.ee i...ry easy 10 'eael'l in a
doubl.track vehiele, There I•••lte thers
lor several dozen VHF .nd UHF r&Pe.t ....,
Including many mlcrow.VfI link• . police.
lire . • nd c ivil delente two-w ay repuler.,
piuS m.ny commerical ones .

Dna day . u I do regularly. I went up the
moun" in to In' Q&C1 a couple 01 communi·

ty repeat ... aystems. While gell ing Ilaek
from EI C.le. 1lhouOh, a bou, tne posslbili·
Iy 01 linking am"eu,s tl'l'oughoul Ille
'fII!1ol. country via 2-me,., ·f M 'epellter.. It
I!re.lly has been done by the telephooe
company, mililary Itatlons, Ind commer·
eial "'PI"er,. bul II la r II a~t_ , adio
i. eonee<ned. repea lerl ha .. been in
slalled withoul coordil'Wltion.

Nevertheles, . il ;, lmporl.nt to know
Ih.t II you trave l by Car you m.y reacl'l a re
pealer unles, you are more 11'1101'1 200 km
.aufl'l and east 01 Ille Andes. And .Imost
.Iway. you may reach more tha n ooe re
pea t... by . witc hing chllnnele. At tl'l;.
lime. lWO clubs IIIIVfI Joined e"orts .nd
linked c. 1I a reas 1, 2, 4 , 5.•nd part o f 3.

BUI. a s I menially went~ lhe . rea. I
wenl lurt l'let. Why fICJl link the 804i.a.ri.n
eount'i",? Bolivi•• COlombi., Ecua.dOf,
Peru, .nd Ve nezuela .11 a.re Andean coun
tries will'l the same in,.,.",II. language,
I nd history. During Ihe trip 10 Ca"cas. 1
menl.lly looked ill the map 01 Soulh
Ameriea Irylng to im.gine ,1>& Andes
crossing our counlries. I wlS sure it could

...-
B. ck home, I look. look al • re.1map

.nd con lirmed lh.t the Andes Offer us the
w. y ' 0 Unk the 804iveri.n count,,". To
make Ihings ben.... P. na.m•. arso a BoIf..
vlrian counlry. could eree be linked. I wlS
thinking .boul this lor _ . 1 day$, .1'1(I

each new day I w.. moeh more conYinced
Ol lhe le..ibill ty o l thi' projec, .

Dul;ng tile PlI..... Saminario de RadIO
.hc ion. dQ. (FIISI RadiO Amaleur Semina·
ry), spon$Oted by A.ocl. c lon de R. dio. li·
elonadOs de Venezuel. lARYl. it w.. very
reward ing to h ear Heberl Gonza lez
YV1AHP etter tc Il'Ie ARV the pOSsiblllly 0'
linking one Ol lila repellt.,., In lu lia .Iate

(in"'I1«1 by AmiOQ' de 101 Dos Me tros)
with ooe 01 the '8'pe. tefl .pon.ored by
ARV. The oU... was . cce pted .nd lhere i.
• projecl on tl'le w.y. I n ked the panel ,
du,lng the meeting, about my Id..-the
Rtd Bol ivanana de RepelidOr... as I
lhOUgl'Il it could be n.med. Th. p.net ac·
cepted Ih.t lechnie a lly It was lelSible bul

h.d rese ..... lionl IboUI c OQ. d ma lio n
I mong all five countries ,

So fill'. I twI..e talked with some OA$.OO
lIQfTI8 HKs and l!'ley ITlOugtIt liso thaI il
could be done .

At thi, moment . tile Pfoteel to link eeu
.r.....' 1 to 5 i, ••••Iily due 10 tile . Uort of
, Dc!vlH'\1olln1l0ned clubs. Now a ny a mateur
In Ca,at.,. I' able 10 contacl • Iriend in
Ma racaibO or • mobil. in tile Al'IdeiOns.
One-third 01 Ve nezuell I' alrea dy linked
vi. 2.met...·FM,~t..s. The linil i. WQI'1<.

Ing oery well-.nd _ eover. Ville
Oupa, in ~ombll and the Ant illes whe n
pi'Qt).Ilga liOl'l permilS.

H.... i, my flfQPOSition: I wi.h that .11

amat"",r, in the BoIivarlan countries inter·
ested in the Pfoje(:t WOUkl drop me a line
Indicating how they COUld help. We need
coordinators for each country , repeat ...
. Itea. equipment. operating I~ from
,espeeliVfl Miniltl le s 01 Communie.honS.
etc , Iwish to know wha t Is e l'eally il\$talled.
We must know what I. in opera'iOn on
country l)Qrdel'. Ind what could be used
and wha l could 1'101. We neec criticism. ,
OPiniOne. Ind laell {no! lust compl.inll!)
'I'ICI I wlillorw. rd tile inlorma tion to bOIl'1

tM Socieda d Amlgos De los 2·Me" o, .nd
PrDyiCIO 79, . Ince (to my knowledgel they
.re , Ile mosl capable and entl'lu,iastic.
Be.ldes. by the time thl. Is published,
they ......y hlI..e link.cl V-.:uel. lrom ealt
10 _ 1.1ong the north .Ideol tl'li' country.

More ttwln t50 1M" allO IloIlv" CtosMd
lhe Andes on horses .I'ICI on 1001 without
technology- Iu.t WIth . alor a nd QOOdw,jl.
This Is nol . legel'lCl , It II hi. tory, Don't tell
me th.1 we c ' l'lI'\Qt c,os. tile .......,., by
,.dio! Accord Ing to my knowledge. the
molt d lfflcull country to link i. Peru be
cau... the Andes t ' OSS tile country 'Iong
Ill u l. ,

Anyhow , procedure. e ln be developed

I".... AI lI'Iil t ime tile mosl import.nl
tl'ling i. rellted 10 h.,dw.,e. Mlybe .ome
link. COUld be" 10 mel"'l or what"'... II
I ••ill ble u.ing FM. I lhink thlll if 10 me
ters I. u,ed , the mode Il'Iould be FM, not
SSB. lor lhe u ke 01 intell igibi lity.

Call (305) 893-3924

MULTI-BAND SLOPERS
AliW'....x.n I l "'!!IoIf\OC! AN........"",.. .01 ..__ 10__ _ _

"" _ ' ' " L _ II I _ ..__. -.
__ ,c.-, _, )' . _."- ' ' u 1llu..... g
._ ,.__ . _ ' lI ft ..r. .. _ ,.... n·Y'l'
.... 0"'• • e....... ,. 1."' u<1 "". ,' " , <0'" _ .....
• eil1'O IIlOH • ' .. _
, . . • 001 lOft - lU -
I _ ' 00. _ ..... - lI$-
._ ...::! · R ".ou .... '__ "l:LII __
, .. NOn< ""'OU ·.......... ",",",," 1"_
l " .. - .. . .... ""'~ all ·· •• .... . ~_ ,,,"n _ .. _
s...«1 ....... _ _ .. _

".'NN ANTINNU _ _ ..u

eox 3.3·5 MI . " .0$" "(1. '"600S6

tr!fIOOUCINll TIll MOst I'UIIIIaI'Vl U*JNG fIIIllQWl MIl RJI TIll t-IoI

"Contender PI.,. 11-

FEATUR ES: 2000 Enl rles per ,Ingle sided dis k (9
"ems per enlry): Two 0/1 dual disk option: AulO or
mllnu.1 time!dll te logging: Auto or manual band!
mode logging: Edillupdate lealur",: lorw.'d/'.
..rle K a n IUlly menu driven: complelelog ,eview:
Prlnl complete log to Pfin ler: Pfing dup .'-t ' 0
the sc' een or printer: Print OSl la bels . uIOlm. n
ual : Print aSL ea 'ds a ulo/man....l: WAS .ummary
a nd ,eport 10 Ie,een or prin,er: exec SlJfl'IfTI.Iry
and feport '0 screen 0/1 Pfin,er. f u t... than basic .
Delailed usel ma nual
ConIRndet Plus II ONLY Ut.95

CRU IllTROIOICS
SOnw.ftE OIVIS111N
~ II 1011111
FT.• • INE .I ~ 4U 96

C9NTUt DEft"-US 1 .~""'tDXCCI $n 15
tO~TENDEft $t 9 ll~ I..M~"'I••S gxct ,nrI"" _' ''' 1\111I_)
DE Mg Doti 53 5G
... fREE fKlS""' .....det_

,..
Sl .59

10113811
101$5U

SI.19...
3111.(10

tOl$1.".m
11 19

10112 .15
$3.00
11.25
11.25

"'"

su s
$1.55/11.

I'IG8U,2O It, Pl·m n e nll ,
RG2'.U db! s,l . e ' s.tIleld.~onm

BELDEN Coax in 100 It . ..,.1.
RQ58U 1!9201 Sl ' .115
Grounding "rep, IMny duty lubular braid
3/16 in. Iinned copper . . ..... 10C11l.
3/8 In. linned copper .. ... . JOcJIl.

FREE CATALOG
COD allcl S2.OO-FlA. Res. • lld 5% $Illes Tu

CO NIO ECTORS MADE IN USA
AmphenOI PI·259
PL,m Teflor,!S,I. a ,
Pl·259 ousn·on all a pte' Shell
P1259 & SO 239
DOubie Ma le Connector
Pl ·258 Dou bi.. Female Conn..c to,
I It p..en e o rd "" RCA l~ o" Olugseaen ..nil
Rerluce ' UG 115 0 r 176
UG 255 1Pl259toBNC,
Elbo"'I M3591
F59 A lTV t~p.. \
UG 2 ' 0 U Am pneno! T~Of' N Ma le for FIGS
BNC UG88CIU mal e
31 16 ,nch M, . .. Pluo ' 0' Col"n5 .. tc
UG273 BNC 10 PL259

•
POLYETHYlENE DielECTRIC

~ mllspee96% sl'lield._ _ 14lft
RG2'3 noneontam,natlng 95'1. S""'1ll m,1spee 36c1h
RG ' 1.fIJ m,1s pee 96'/, s h'eld 10C11t ,
RGt,U 96' /. sn lelCl. 1S-0hm mIl SQe<; 25c1h .
RG8lJ 96"" sl"elll, m,l sQee S2l.11511oo h . 0/1 31t11t.
RG6A:U llOUb~ Sh"" ll. 15--o1tm 25c1h.
RG58AU $lranded mIl spec 12c111
RG58 mll'Qee 96". Shl.. ICl ll cJlt

LOW lOSS FO'M DielECTRIC
RGel( 95 Shlek:l " ._ S1"9511 00 fl. or 17elll.
RG5911J 70% coppe' b<ald .......... . 9c!ft
RG8U 80'/0 Shlaill 11k,,".
RG58U eo'" ..h....d 011&11t
RG58U 95' . $hleld lOCI".
RG59U '00 ' /,1011Sh,e lll. TV lype 10c11l .
RG8U 91'1, sh,.. ld t , ga leQUIV 8eldenS2t ., 31c11l.
He• ...., Duly RptO/l Cable 2'6ga. 6- 1ega 36cIt1 ,
Rolor CableS·eOn 2 18 g~. 6 22 ga 19c1tl. O'llers unde' S30 00 .dd S2 00

Connectors -Shipping 10% add'i. $3,00 minimum

Cable-Shipping $3.00 per 100 ft,
12240 NE 14th Ave., Dept. 73 , No. Miami, Fl 33161
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HW·9

see our complete amateur
radio line Including the new
Tunable Active Audio Alter,
R1I VTerminal Interface,
Smart Outlet Box and more.

• HW-9 Deluxe OAP CW Transceiver
covers CW in 80, 40, 20 and 15
meters, expandable to 30. 17, 12
and 10 meter bands,

• 55-9000 microprocessor-based,
solid-state Deluxe HF Trans
ceiver with nine band operation.

• HD-8999 UftraPro '" CW miCro
controlled keyboard, Send letter
perfect code at upto gg WPM .

• HW-5400 Synthesized HF SSBI
CW Transceiver. Our lowest cost,
high tech transceiver.

• HL-2200 2kW Linear Amplifier.
The lowest cost-per-watt in 2k
linears.

• Plus dozens of other high tech
amateur products and
accessories.

a

r - - -;e-;-m::::,:;;,:;t~--l

I FREE CATALOG I
o Please send me the new. I

expanded 104-page Heathkit I
Catalog .

M. n 10: H. ath Camp.flY, Dept . 011·212 I
8 1nlon H"bar, Ml49022 I

Nama I
I II Addreu I - -
I CIty I
I 51.111 Z,p I
L ~"'~~ J

•55-9000

upers

•
UI

Over 50 value
priced products for

the well-equlpped
hamshack. See

them on displav at 8
nearby Heathkit

Electronic Center!

HL.·2200

HW·S400

Heathkit"

From QRP to SSB, Heath leads the way
with high tech products
that perform.

"

I Heath
Company

Provide your audience with the
magazine they need and make
money at the same time. For details
on selling Microoomputing. 80
MICRO. inCider, HOT CoCo.
RUN. jr contact :

'7S: Am.teur Badia'.
1'ecb n tca1 Journal

Back I.sue Order Dept;.
80 PIne Street
PeterbOrough, !fl[ 034S8

You have a large technical audi
ence that speaks English and is in
need of the kind of microcomputer
infonnarion that CW1P<terlxn>ugh
provides.

Foreign Computer Stores/

Magazine Dealers

Write for your ropy today!

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK. NY 10016
PHONE (212) 68&-1520

TELEX-620430

ATTENTION

19'1"7loJunel980 .•• $a.oo..
July 198010present .• $a.80 ..

Add $1.00 per magazine for
shipping. 10 or more back is
sues a.dd $7.60 per order for
shlpplng.
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(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTlI

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

CAll OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICESI
• SENSITIVITY SECOND TO NONE; TYPICALLY

0. 15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY TH AT CANT BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE Rl 44, R220.
AN D R4 51 SPECS IN RECEI VER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTIER·
PROOF saUELCH. AFC TO COMPENSATE FOR
O FF-FReQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPl.IFIER & CONTROL.

I CL EAN, EASY TUN E TRAN SMITTER; UP TO 20 WATTS OUT
(U P TO SOW WITH OPTIONAL PA).

FEATURES:

Wlred/Te.ted

'OBO
•geo

OJ.

.oeo
$ 780

Band

10M,6M,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• COR -2 K IT Wilh audio mixer, local speaker
amplifier, tail & ume-cct t imers. Only $38.

• CO R-3 KIT as above, but with ·courtesy
beep". Only $58.

• CWID KITS 158 bits, field programmable,
clean audio. rugged TTL logiC. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off fu nclions wilh
toucntcnes- . e.g., repealer and autccetch.
Use with main or aux. receiver or with Auto
patch. Only $90

• AUTO PATCH KITS. Provide repealer euto
patch, reverse eaten. phone line remote
conlrol of repeater, secondary control via
repealer receiver. Many other features.
Only $90. Requires DTMF Module.

• NEW· SIMPLEX AUTOPATCH
Use wilh any transceiver. System includes
DTMF & Aul0P8lch modules above and new
TIming module to provide simplell eutooetcn
and reverse autopatch. Complete patch
system only$200/ki!. Call orwritefordetails.

ACCESSORIES

• HELICAL RESONATOR FILTERS available
separately on cee w/connectOf'S.

HRF-144 for 143-150 MH z $38
HRF-22Q tor 213-233 MHz 538
HRF-432 tor 420-450 MHz $48

TRANSMITTERS

• T451 UHFFMEXCITER 2 10 3 Watls on 450
ham band or adjacent I req. Kit only $78.

• VHF & UHF LIN EAR AMPliFIERS, Use on
either FM or SSB. Powerlevels trom 10 10 45
Watts to go with exciters & lImtg conveners.
Several models. Kits from $78.

• A18 RF TIG HTBOX Deep drawn alum. case
with tight cover and no seams. 7l18:o:2 inches.
Designed especially tor repeate rs. $20.

• 1St VHF FM EXCITER for 10 M, 6M, 2M,
220 MHz or adjacent bands. 2 Walts ccnttn
uous, up to 2'!J W Intermitten t. $6B/kit.

••-
RJU Shown

• Rl44/R220FM RCYRS for 2M or 220 MHz.
O. 15uV5eOS.; 8 pole xtallilter& ceramic filte r
In i-l, nencerresonator front end for exceptional
selectivity, more than -100 dB at ±12 kHz.
best available today. Flutter'proof SQuelch.
AFC tracks drifting xmtra, Xtal oven avail.
KitonlyS138.

• R451 FM RCVR Same but fo r uhf.Tuned line
front end. 0 .3 uV sens. Kit only S138.

• R76 FM RCYR for 10M, 6M, 2M, 220. or
commercial bands. As above. but wfo AFC or
hal. res . Kits only $118.
Also avail w/4 pole filter, only S98/kit.

• Rt t OVHF AM RECEIVER kit lorVHF aircraft
band or ham bands. Only 596.

• Rl1G-259 SPACE SHUTTLE RECEIVER ,
kit only $98.

HIGH-PERFORMANCE
RECEIVER MODULES



Antenna
Output
1-44-' 46
145-1 46
se-es

144-1"".4
220-222"
220-224
so-sa

144-' 48
2~'"

,

28-30 432-.34
28-30 435-.37
50-54 432-'36
61 .25 439.25

144-148 432-'3 6"

"Add S20 lor 2 M in pul

Exc iter
Input Range

2~

28-29
2~30

2 7-21.4
28·30.,."

144-1 4 6
eo-ee

1«-146

-

T~ S,lrIctio1ly CLows
oI~MId

~R_!QfS.

For UHF,
Model XV4
KI t $99
Wired $169

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

IMPORTANT REASONS WHY
YOU SHOULD BUYFROM THE
VALUE LEADER:

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels Irom 10 to 45 Watts.
Several models, kits Irom $78.

-

For SS8, CW, ATV, FM, etc, Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters toetraneceive.
2 Watts output vhf , 1 Walt uhf.

LOOK AT THESE
ATTRACTIVE CURVES!

•

t , Larpest ssl9ction of vhf ana uhf kits
in the world.

2. Exceptional qua lity and tow prices due
to large voIum6.

3. Fastdalivery; most /dtsshippedsameday_

4. Complete, professiOfl8I instruction
manuals.

5. Prompt lactory service aYfj;/ilble and
free phone consultation.

6. In business 21 )'ears.

7. Sail moro repeater modules than all
other mlrs. and have tor)'ears. Can give
quality features tor mUCh lower cost.

28-30
2~30

14-4· 148
so-s
8 1.25

Receiver
OutpUt

'.4-148
28-30

144-146
26·30
28·30

27-27.4
28·30.,."
2~30

14 4-148
14 4-148
so-se
28-30

-

432-434
435-437
432-'36
43 2-436
43 9 .25

-

Antenna
Input Range

28-32
so-sa.,."

1~·146

1 4~147

144-'44,4
146· ' 48
144-148
220-222
220-224
222-226
220-224
222-224

-
.\0 . •

ii' r.

Models to cover every pract ical r1 & if range to
lislen to SSB, FM. AN, etc. NF :::: 2 dB or less.

VHF MODELS

Kit with case $49
Less case $39
Wired $69

SCANNER CONVERTERS Copy 72-76, 135
144, 240--270,400-420, or806-894 MHz bands
on any scanner. Wired/tested Only $88.

UHF MODELS

Kit with Case $59
Less Case $49
Wired $ 75

Cabinet Kit, complete
with speaker, knobs.
connectors, hardware.
Only $60.

Pnce
$49
$.9
$59
$.9
$ "

*

Hamtronics Breaks
the Price Barrier/

No Need toPay SOOto S12:i
' o r a GaAs FET Preamp.

Tuning Range

143-150 MHz
213-233 MHz
42Q-450 MHz
15Q-174MHz
450-470 MHz

..
FEATURES:
_Very Low Noise: 0.7 dB VHF, 0.8 dB UHF
_ High Gain: 18t0 28 dB, Depending on Freq.
_ Wide DynamiC Range lor Over1oad Resistance
_ Latest Dual-gate GaAs FET, Stable OverWide

Range of Conditions
_ Rugged, Diode-protected Transist ors
_ Easy to Tune
• Operates on Standard 12 to 14 voc Supply
• Can be Tower Mounted

MODEL TUNES RANGE PRICE

LNG-28 26-30 MH, $49
LNG-50 46-56 MH, $'9
LNG-144 137-1 50 MHz $.9
LNG-220 210-230 MHz $49
LNG-4 32 400-470 MHz $49
LNG-40 30-46 MH, $.'
LNG-l 60 150- 172 MHz $"

Our traditional preamps, proven In years 01
service. Over 20,000 in use throughout the
wond. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF '"
2 dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case $18
• P3QW, VHF WiredlTested $33
• P432K, UHF Kit less case $21
• P432W, UHF WiredfTested $36

ECONOMY PREAMPS

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink. etc.

10 Watts. 5 Channels, lor 2M or 220 MHz.

Our lab has developed a new line 01 low-noise
receiver preamps with helical resonator I llters
built in. The combinatiOnol a low noise amplifier
and the sharp selectivity of a 3 or 4 section
he lical resonator provides Increased sensitivity
while red ucing intermod and erose-bend lnter
ference in crit ical appl iCations. see selectivity
curves at right. Gain = approx.1 2 dB.

Model

HRA-144
HRA-220
HRA-4J2
HRAi l
HRA-( )

NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS
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Inlleads and ball_"
Ineludacl

M""
CT·5O.'I • • .• • •..• . .. . _.. .• • StU .iS
RA_1 rece,Yer adaple, kil 14,15

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

Re hable. accu,ale o.g.,al
_ asu,emenlsal a n a maz ·
'ngl y 10* e 05I • In-l,necolor
coded push bullo ns . spH(ls
,an9'8 Mlec"on • abl p last .c
toll s tand . -eeessee ,npul
Jac . s . ove rload p,otecJ,on
on a ll 'anges · 3 .... d 'g 'l LCD
d ,splay * ,'h aulO Z"'O. ecrc
pala",y & 10* BAT, '''''!CIIOr

5599 5

CT-50 8 DIGIT
600 MHz COUNTER

RAMSEY 0-3100
DIGITAL MULTIMETER

A va""'I,le la b bencn counte , wtlh
opl,ona l ,ece,va freQo.>ef'ICY adapler.
wIl.cnlurna lI'e CT-50 «uc a d,g'lll
rolodOUI fo' 11'I,"1any 'ece,.o' • 25mV
@ 15O MHz lyp.caI SllnSO I>.' ly . 8 d'9,j
d ,splay • 1 ppm IccurlCy

51699 5

-- ~

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

Unsurpas!red Quality at an unbeatable pnce. the Ramsey osci lloscope
compares 10 others cos llng hundredSmore. features include Il cornpc
nenr lesl109 CirCUlI Inet w ill allow you to easi ly test resisters, cepacrtoes.
d igital Ci rc uits lind diodes . TV video sync; 1,IIer • w ide bandwidth &
high sensitivlly • intem81 graticule . high quality recta ngular C RT
• front paneltrace rotator . Z axrs e high sensit ivity x-y mode . very
low power consumption . regulated power supply . buut-m calibrator
• rock solid ' ''9ge, in9 • high quality hook-on probes

$39995 "g"" ""hook·on probe. Included

NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE

5549 5

51699 5

A compacl easy 10 use un"
del.tgned 10 ope<ale h' e a pro
Fea"",ng • 3.... d 'g,t LCD . 10*
BAT. ,nd .ca lor • a ll ' a nge ova, - J,.
load prOlecl.on • o varra nge ,nd.
C<l llon • a ulo-pola"ly • Trans,s 
lor lesle, • d ual-slape ,nllll' a 
I,on • v,nyl ca rry.ng c ase

.-ired Inclu.... AC pler

ep nicad pac k ,a .lIS

CT-l25 9 DIGIT
1.2 GHz COUNTER

"f( Inl_., balllry. winyl
c.'ryln9 ca~ Included

A9d,g" COUnte,lnal ....'11 oulperform
unil.c,""ng hund,eds mo'e . • gale
"'d,calor • 2otmV @ 150 MHzlyp,ca i
aenlll 'v'ly . 9 d;g,1display . 1 ppm
ac<:uracy • d,aplay hold . dual ,n pulf
....' Ill preamps

RAMSEY 0·2100
DIGITAL MULnTESTER

CT-90 9 DIGIT
600 MHz COUNTER

51499 5
..red Incf AC ao.pllf

CT·90.,I Sl29.15
OV· 1 0 I PPM ovan "me blse . • 59.'5
BP..... noca<J pac• . . . . . . . . . . . . . . . . ' _15

TI>e 11'I051_"11 '<,>< l.u t"an S3(X)
Fe.lures 3 seleclabie \Ia lel,mes . 9
d,g,ts • gal a ,nd,ca to r • display hold
• 25mV ~ 150 MHzlypocalsensolov,'y
• lO MHz I,mebatse for WWV cahbrl·
I,on • 1 ppm accu,ac y

---- --
~~~

RAMSEY 0-1100
VDM·MULnTESTER
Compact 1<><1 ",liable. oe
SIgned 10 ......oce . ...>de va,,·
-,y ol equ,pment. Featu," ,n_
elude . mirror b.c~ scalI!
• doub le- jeweled preci sion
mcw'''9 t;Oil . double~

load prOlect>Otl • a n IOoNIIow
C,"I un' llor Ihe betI,nne' or
IS I spare baCk -Up un, l

1..l laads a nd balla"
.ncluded

. -~'y, ! .' ..-"',

-- -

'"
nas i - ' , ---
0-

.-~ - ~--- - ~ -

La bQua hly al a break through p,oce
fea lures • 3 freque ncy ranges each
.... ,th pre amp . d ua l selectable gale
I,mes . g..teac I'v'ly '''''!Calor
• SOtnV <lV 150 MKz tYPOClI senS' t'Y" y
. ....'de t'eQuen<.:y ra"ge . 1 ppm
acc utacy

CT-70 7 OIGlT
525 MHz COUNTER

* Ired Incluo.. AC adaple,

CT -70. '1 Sit.lIS
BP n oca<l pac~ '.95

DM-700 DIGITAL
MULTIMETER

PS·2AUDID
MULTIPUER

PR·2 COUNTER
PREAMP

PS·18 600 MHz
PRESCALER
E. ,,,nd S Ihe range o ' yOU ' p,esenl
counle, 10 600 MHl • 2 s lage preamp
• d.v,<)@!by to C"cu' lry • Hn" llv,l)
~mV (4Il 150~Hl • B"OC COnne c lO 's
• d".'" any cou nle r

....., IncluCle• .I e "'apl. ,

PS ·'B . "

5599 5
.-i.... Inc .IC adapler

PR·2 . " S:M.U

Tl>e PR·2 .s ,<)eal 'or measu"ng ....a .
s 'g na is lrom 10 10 1.000 MHz . ' Ial ~
db gam · B"OC conneclors . gr"a l fo,
"" ,IIong RF • ,deal ,"""".....ITV
preamp

5449 5

* i..d

P$ -2. ,' 139 ,95==-

TM PS·2 's t>endy 'o r ".g" ,esolul,on
aud ,o 'esolul,on measu rements. mul ·
"phes UP ,n ""'lu" nc y • !I,e al ior PL
lone measu'e""",ts • multlpl'es by 10
or 100 . O.Ol Hz 'esolutoon & bu,II-,n
S'9nal preamp/cond.t,one,

ProfOSS lonal qua hty at a nobby ,sl
proce Fealu,es ,nclude 26 d, lferenl
,angesa"" 5 funclooml • 3 '''d'9' ' , ....
,fId'l LeO d'SPla y • luloma"coec'mal
plac e ment . automal,C polaroly

51199 5
* 'fH InC lu.... AC ....pl• •

OM-700 . ,I . , , . .... . S9!US
MP· I protlewt ........ • .' 5
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WARRANTY/
YES. 180 dil ll!' (If I...arran
Iy protectlon. You simph
ca n't go wronq.
An FC C lypt' accepter
coupler is available fo
SMART PATCH.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
U..... SMART PATCH for :

• Mobile (or remote baw
ttl phone line via Simple;
baw . [see fig 1.)

• Mobile 10 Mobile via in
terconnected base s ta
lions fur exteoded rang~

[see fig . 2.)

• Telephone lint' to mobi;.
(o r remote bawl.

• SMART PATCH use
SIMPlEX BASE STA
TIO N EQ UIPMENT. US
yuur o rd ina ry base s ta
lion . SMART PATCI
don Ih i!o wilhoot nuer
f..ring whh the 11011110
u'-'t" 01 your rildio.

Placing a ca ll is simplt
S.-nd your aceess cod
from your IIm bile ("'Ka rr
ple: '73). This brings u
tht' Pillch and you Iol.i
hear d ial IOn.. tral1smilte.
from your base Stdlioo
S inc... SMART PATCH I
checking about orn:e poe
second to see if you wan
10 dial . all you haw 10 d.
is kl'y your Iransrnill..r
Ihen d ial the ph<lf.... num
ber . You lol.'iIl 1l0 W he" ,
the phone ring i1lld ..omt' ,
one an!olol.·er. Sinee the en,
hanced control sll!'lem 0

SMART PATCH is con
s ldntly ch«king 10 5('(' j ,

you wish 10 talk , you n...ro
10 simply kt'Y your trans'
miller and then talk
Tbat's righl . you sim pl1
key yo ur IranSTllitl ... r I,;}
in terrupt the phooe line
The base s tanon auto
r ua tlcally stops rrensmn
ling i1her you k t'Y you
mie. SMART PATCH d
not r..qu ire any specie
1000.' equipmell l to centro
your base sranon . II sam
pit's V{'ry high frequt'nq
noise present al yoUI

receivers discriminator t(
determine if a mobile i!
present . No words or sylla
bit'S a re ever lost .

How To Use
SMART PATCH
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- ----• Withoul a n expens eve

repeater.
• Using any FM trancejver

as iI base sta non.
• The secret is a S lf'ol PLEX

eutopatch , The SMART
PATCH.

SMART PATCH
Is Easy To Install
To in..tall SMART PATCH.
connect th e m ultico lorro
computer styk> rihbon cable
to mic i1ud io. receiver
discriminator, VIT. and
p<llol.'t' r. A m odular p hone
cord is provided for con
nection to yo ur phone sll!'
!t'm. Sound si mpll."? .. .
IT IS!

• Give complete contro l to
the mobile, allowing run
break in opereuon,

• NOI in1l'rfere wilh the
nonnal opera lion of your
base station. It should
not rl'qui re you 10 con
nect and disconnl'Ct cab
les {o r nip swnches!)
every lime you wish to
use your rad io as a nor·
mal base sla llon .

• Not depend on volume or
squelch w ltings of your
radio. II should Iol.'ork the
same reqard jess of what
you do with Ih~ con
trols .

• You should be able to
hear your base station
speaker wtrh the patch
installed. Remernber, you
have a base station be
ca use there are mobiles.
ONE OF THEM MIGHT
NEED HElP.

• The patch should haw
standard features at
no extra cost. These
should include program
mable toll restrict {d ip
switches), lone or rotary
dialing , programmable
pe t c h and a cti vity
timers, and fronl panel
indicators of channel and
patch SlaIUS.

ONLY SMART PATCH
HAS All OF THE
ABO\!£.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .

What To
Look For In A
Phone Patch
Th.. best w"y 10 decjde
what patch is rlghl for you
is 10 first decide what e
palch !ohould do . A patch
should;

Communications Electronics Specialties, Inc.
P.O . e,» 2930. Win ter Pa rk. Florida 32790
Tel...phone ; (305) 645-0474 Or caD 1011-&...... (800)327-9956



The New Yaesu FT·726R Trlbander is the world's first multiband, multlmode Amateur transceiver capable of
full duplex operation. Whether you 're Interested in OSCAR, moonbounce, or terrestrial repeaters, you owe
yourself a look at this one-ot-a-klnd technological wonder l

High Performance Features
Borrowing heavily from veesu'e HF transceiver experience, the FT-726R comes equipped with a speech processor. variable receiver bandwidth,
IF shift, all-mode squelch, receiver audio tone control,.and an IF noise blanker. When the optional XF-455MC CW filter is install ed, CW Widef
Narrow selection is provided. Convenient rear panel connections allow quick interlace to your statiOn audio. linear amplifier. and control lines.

483

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 • (513) 874-3100

Muttiband Capability

Factory equipped for 2 meter operation, the FT-726A is a three-band unit capable of operation on 10 meters, 6 meters, andfor two segments of
me 70 em band (430-440 or 440-450 MHz). using optional modules. The appropriate repeater shift is automatically programmed for each
module. Other bands pending.

Advanced Microprocessor Control

Powered by an 8-bit Central Processing Unit, the ten-channel memory of me FT-726R stores both frequency and mode, with pushbunon transfer
capability to either of two VFO registers. The synthesized VFO tunes in 20 Hz steps on SSBfCW, with selectable steps on FM. Scanning of the
band or memories is provided.

Full Duplex Option
The optional SU-726 module provides a second, parallel IF strip, thereby allowing lull duplex crossbend satellite work. Either the transmit or
receive frequency may be varied during transmission, lor quick zero-beat on another station or for tracking Doppler shift.

Lead ing the way into the space age of Ham communications. Yaesu'e FT·726R is the first VHF/UHF base station
built around modem-day requirements. If you're tired of piecing together converters, transmitter strips, and relays,
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT·726R, the rig that will expand your OX
horizons !

Price And Specifications Subject To
Change Without Notice Or Obligation



We call It "Dx-traord.narv- because

the TS-930S has now become the

tavorue fig of the serious contester'

Its svpenor capabilrty for lull break-in
split-frequency operation, the speed

and convenience With which its eight
memory channels can be accessed,

Its unsurpassed receiver dynamic

range and its remarkable ability to
select the oestred srqna! durrng

penoo of heavy ORM, utlhzrng VBT.

De tun ng, IF Notch fllterrng. and
ab! udrc f II r ng. have all

c the rrg that
g v y u th A E'

The TS-930S s d With aU

the speciai features t u alway

wanted In an HF trans ver Full
coverage of the 160 through 10

meter bands, Includrng the new

WARC frequencies, (easily modifIed

for HF MARS), plus a general covel
age receiver that can tune any fre
quency flam 150 kHz to 30 MHz.

Operation In the SSB, CW, FSK, and
AM modes, with selectable full or

semi CW break-in. All solid-state,
WIth 250 watts PEP mput on sse,

CW, FSf< and 30 watts Input on

AlII SWR pow meier Triple final

p otection cu u Is P us two coolinq

fans bunt In 10 Hz step synthesized
frequency control Available with

octiona! autom tIC antenna tuner

bu'rt-m, anothe mcust ry first! Dual
digItal VFO's. EIght memory chan
nels that store both frequency and

band information, with internal bat

tery back up (t-attenes not supplied).

Dual mode adjt table norse blankers.
, spe ra y elte,-t ve In elirninatinq
wcodpe ker" pe Interference.

SSB IF lop tu 9 for maximum
rerecuor- f n rf r ceo CW van

able bandw d w lh pitch and sure
tone co trot IF not h filter. Tuneabfe

audio peak 9 f Iter. Uruque SIX dIgIt

white fluares enttuoe dlglta! display
IS easy- n Ih yes during those

tong contests RF SPeech processor,
for high r avereqe "talk-power: SSB
monitor ctrcurt 4-51ep RF
attenuator. VOX.

100-kHz marker.

AC power supply
built-in, 120, 220,

or 240 VAC.

TS-930S Optional Accessories:
AT-930 automaltc antenna tuner,

SP-930 external speaker, wIth select
able audio fillers, YG-4ssC-1 (500
Hz), YG-455CN-l (250 Hz), YK

88C-l (500 Hz) CW filler, YK-88A-l
(6 kHz) AM filter, all plug-in type.

SO-l commercial stability TCXO,

MC-60A deluxe desk microphone,

MC-eO and MC-8s communicatIons
rrucropnonas MC-42S mooua hand

rrncrophons, TL-922A linear amplIfIer
(net tor CW OSK), SM-220 station
menno. PC-1A phone patch,

SW-2000 SWR/power meter, 160-
6 meter, SW100A SWR/power/vOll
meter l60-2m HS-4 HS-s HS-6,
and HS-7 headphones.

Isn't It about time you stepped
Into the wrrmers circle?

More mformalton on the TS-930S
IS available from authoflzed dealers
of Trio-Kenwood CommunIcations,
1111 West Walnut Street,

Compton, California 90220.


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116

