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ICOM presents three ultra

compact moblles...the IC·27A
2-me!er, the IC·37A 220MHz and
the IC·47A 440MHz. The smallest
mobiles available, the IC
27A{37A{47A series measure
only 5'h inches wide bV 1'h
inches high by 7 inches deep.
Yet, they contain an intet'·
nal speaket' moklng them
lullV self.conloined and
easy 10 mount.

25 Wotts. In
such on incred
ibly small pack
age. the
r::.-27A/37A/47A
are able to provide
25 watts c:J output power

32 PL Frequencies. The
IC-27AJ37AJ47A corne complete
with 32 PL frequenc ies ready to
go. Each PL frequency may be
selected by the main tuning
knob and stored into memory tor
easy access along with
frequency

9 Memories. The
IC-27A/37A/ 47A have 9 mem0
nes available to store receive
frequency. transmit oeset ottset
oeecnco. and PI.. tone, Memo
ries are backed up by a lithium
backup battery. whiCh 'Nill store
memories for up to seven years,

Speech SY.. lheslzef. As on
added plus. the r::.-27A/37A/47A
rectcre on cono-cr speech
svnthElSiz.er to verbally announce

the receiver frequenc y of the
tra nsceive r through the simple
push of a cutten. This a llows the
operator to hear whiCh rre
ooeocv he is operating on with
out looking at the transceiver.

Scanning. The IC
27AJ37A/47A seoes has a
scanning system which allows
scanning 01 memories or
scanning 01 the bOnd

Prtortty SCan. Priority lllOY
be selected to be eIther a
memarv channel Of a VFO
channel By u~ng sampling
tecnreoces. the operator con
determine if a frequency which
he wonts to use is free or busy.

Mlcropho,... Eoch IC
27A/37A/47A comes complete

with a microphone with a 16
button pod lor occess to your
favorite repeater or for dialing
through an cctcoctcn

stacking Mobile
Mounts for the
1C-27A/37AJ47A
make a small
complete
stat ion lor 1 to
3 bands. Each
ccno is full reo
lured and fully
coectcocr even
when another bOnd is in use

The ICOM 1e-27A/37A/47A
provide superb performance In
the mobile radio environment
See them at veer cccr ICOM
dealer,

ntemc
Soeo«e<

ICOM America. Inc.• 2112-116th Ave NE. Bellevue. WA 98004 /3331 ToYJef\YOOd Drive. Suite 307, Dallas. TX 75234
All srOlfOCl r.pec'OCOl ocns are OPP'O.lI'nO!e and lUtl!8C' to CI>a"lge~' ""tce ar obIogolion ..... ICOM roclO5 sq'l'ic:onnv eoceed ~c fElQUIO'oQI'"4l1m1'og SPU-00uS~ 213747484



KLM
SALE!

KT-34A KT·34XA

ALL ANTENNAS,

80 THRU l V.M

CALL FOR YOUR
SPECIAL PRICES

TS-930S
Plus 4 BONUS

ITEMS
1) Antenna tuner.

( F~CTORV INST~LlED)

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

REG. $2029 VALUE

$1799
SAVE 5230.00
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BIRD Model 43

Call for price

Most elements
In srock

I
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SALE! SALE!

IC-751 $1229

VAN NUYS, CA 11401
8265 Sepulveda Blvd..

(818) 988-2212.
Sin D,. go Fwy It v lCl o,y 8 1."

FT·208R
FT·203R

NEW!

.; _ . ; ) ") ..
;;111 : " r
, - " ..

CALL FOR YOUR
LOW PRICES
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TR-7950

TS-430S

PHOENIX, AZ 85015
1702 W, Camelback Rd"

(602) 242 ·3515,
EUI 01 Highwly 17,

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

CHECK PRICES ON
THIS AND OTHER
VIEWSTAR ITEMS.

Superior grade
receiver provides
general coverage
100kHz to 30MHz

tt ~ I ICOM I
NEW! R-71A

I . ... _

i" "i
~ . -=-

TR·2500/
TR·3500

KENWOOD
SPECIALS

FREE SHIPMENT
UPS SURFACE (Contlnent.' U.S,) (MOST ITEMS)

TOLL-FREE PHONE

800854-6046

FT·757GX

FT-726R

EXCELLENT
FOR OSCAR FT·708R

CALL FOR LOW PRICES all YAESU ITEMS

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

5 mile. south on 101 trom S,F. Airport

(CIJI I _" AIl~OII'C~ pie... p1tOIlI 01 ..." '-'!I'd 1I0Il,/

PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME.
STORE HOURS: fOAM to 5:30PM Afon.through s.t.

ANAHEIM, CA 12801 OAKLAND, CA 14601 SAN DIEGO, CA 12123
2620 W. La Palma, 2811 Telegraph Ave .. 5375 Kearny Villa Rd.,

(714) 761- 3033 . (213) 860-2040. (415) 451 -5757, (6 Ii ) 560-4900.
Between Oi,neylend " Knon. 8efry F. rm. Hwy 2. Downlown, l ett 271h o"·••mp. Hwy 183 & CII I•• monl "I... Blvd.

IC-02AT IC-04AT
2 M TR 440Mhz.

COMPLETE
UNEOF

ACCESSORIES

HAND-HELDS

8·301& REG. $239.95
SALE $199.95

8·1018 REG. $279.95
SALE $249.95

B·l08 REG. $179,95
SALE $159.95

8·235 REG. $89.95
SALE $79.95

0 ·1010 REG. $319,95
SALE S2B:U5

2M and 70CM in a sing le packaqe.

BUY A TW-4000A
FOR $599.95

and select two of the following
items absolutely free!

1) VS·1 Voice Synthesizer
S399Svl lue ,

2) TU·4C sub-audible
tone generator. S39,95 v. lu• .

3) MA-4000 Duo-band
Mobile Antenna, $44,95 v.lue.

•
Of .......lI-e1' . ........... _ co. _..ao. • AHTI~"" C<.OO'.. . CUSHCIIA" • 0."'" Ofl..r • 1>' .D<>• • t,...c _ .""'OOUC" •_AOf • ~y """"" . 0I0IO' •~
_CoAl-'51S • __ • AS'_ ••no'~ • "OOC"llA _'UA .... ........ COOO • , A ~. _ . _ ..... -ooot • • •~ ~ . T> ~T.C . ''''5'AO
..... ' .c . .."" • ...."..~, ' 1 . .. , c.. ,...... . COl. ... .f ""'OCX>·~'-.. · ......-~ • •.- . ""'11 ...cAO lOG ... ws ..... . """""" • •" 011 _ _'

Proc." ~doc._,. t1IlCnpfJOrt. I Ubt«f 10 c~ wtftlOut....-e. c.- end AIlnlM rel/detllll pIN.. MJ" ,.,.,,••
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,..-----.----.--..... UP YOUR ERP---,
For HT owners operating ins ide a ventcre and wanting

increased TlA range, RF PRODUCTS has the lo w cost
solut ion.
Remo~e your BNG antenna from the HT and mount on

the RF PRODUCTS BNG magnet mount. (nslallthe magne t
mount on the root top and connect the BNGco-ax connector

The magnet mount (pari no, 199·445) has 10 teet of small
(5/32 °) co-ax wi th BN G connector at tached and is priced at
$15.95 (including shipping by UPS to 48 states).
TO ORDER · send $1 5.95 money orderor cashlers check only

Fla. residents adcl 5% tax, for a ir UPS add $l.SO

The RF PRODUCTS Magnet Mounts are one of the fewmagnet ic antenna mounts available
that can be repaired should the co-ax cable be damaged. The co-ax cab le connector includes
a Shrink tubing strain relief for long lile at the connector/cable flex point (an RF PRODUCTS
exclusive on ail cable assembl ies).

Eight other models available with three each choice 01antenna connectors, co-ax types and
transceiver connectors (BNe. 1-1/8-18, 5/16-24 & RG-122U , RG·58NU, m ini ax & BNC,
Pl·259, type N),

RF PRODUCTS
P.o. Box 33, Rockledge, FL32955, U.S.A. (305J 631 .0775 ",227
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INFO
Manuscripts

Contributions in the form 01 manu
scripts with draWings aOOlor photo
graphs ale w~come and will be con
sidered lor poss ible poblication. We
can assume no responsibility for loss
or damage to any material. Please en·
close a stamped, self-addressed envel_
ope wil h each submission. Payment
for the use of any unSOlicited material
wi ll be maoe upon acceptance. All eoe
tributions shou ld be directed to the 73
editorial offices. " How to Write lor 73"
guidelines are available upon request.
US citizens must include their SOCial
securil y number with submitted manu
scripts.

Editorial Offices:
Pine Street

Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:
Elm Stroot

Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:
Elm Street

Peterboroogh NH 03458
Phone: 603-924-9471

Subscription Rates
In the United Slates and Possessions:

One Year (1 2 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 Issues) $53.00

Elsewhere:
Canada and Mexico- S27.9711 year
only, U.S. funds. Foreign surface
mail-S44.9711 \"lar only, U.S. funds
dra wn on U.S. b<lnk, Foreign air
mail_please inquire.

To subscribe,
renew or change

an address:
Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 1\737.
For renewals and changes 01 address,
includa the address label from your
r'flOSt racent issue of 73, For gi ft sub
scriptions, Include your name and ad
dress as well as those of gift re
cipients ,

Subscription
problem or
question:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 1\737.
Please Include an address label.
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otharwise reproduced without wriUen
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For the ultimate in two
"eter communications, ICOM
:»'9$80tS the IC·271H transceiver
....il h a high dynamic range
-eceiver and a tOO watt
'fOnsmitter. Operating from the
'C-PSJO, le-PSi5. or the Internal
1C.P$)5 (o pllo na l), the ie·271H
:;)rings a ll the ccvcncec
'undion s 01 the latest CPU
: o nl rolled radios 10 your shac k.

tOO WOlIs. NO'N a two
meter bose stcnco with 100
worts of interno l power! The IC
271H provides all the power
required fOf opera tion from
remote p laces 10 repealers. or
for simplex,

SUbaudlbie Ton...
Included as a sta ndard feature
are 32 b uilt-in subaudible to-es
which ore easily selected by ro
to ting the main tuning knob. PI..
tones m a y be stored into memory,

32 Fun·Function Memori...
Each tunable memory holds
frequeney. offset, offset orecuco.
mode ond suooudlble tone.
teen parameter is selected by
rotating the main luning knob in
conjunction with the switches on
the front panel,

PLL Locked at 10Hz. An
extremely row-norse. professional
receiver and a good sig nal-to
noise roue FU a llCI'NS the IC
271H's synthesizer to lock to 1()-lz
providing receiver cerroroooce
unparalleled by any other VHF
receiver,

F1UOfHeenI Display. tCOM's
high-visibility. multicOlOr d isplay
g iveS ecsv-to-reoc d isplay of a ll
infOfmotion necessary fOf logging
a contact. Frequency, mode .
duple x. offset direct ion, RIT fre
quencv. memory c hannel a nd PI.
tone can be d isplayed

SConnlng_ lhe IC-271H can
scan rrerrcees and programmed
sections of the corer or modes
tv1ode-S scan can be used to
scan only memories with a par
tcuior mode or lock out fre 
quencies continuously busy :>0
the receiver wi ll not stop at tha t
m emory channel while scanning

othef Standard~.

To tocmtc te the coecuon 01 the
C-271H. ICOM has .rcceooc teo
a d uplex check SWItCh, a ll-mode
squelch, rece ive cocno tone
control. s-meter. center meter.
seven-year lithium battery
memory backup, accessory
connector a nd rmcocecoe

OptIonal features. 1C-271H
options are : SWitchoble
preamplifier, CTCSS
encoder/ decoder (encoder is
sta ndard ), computer inte rface
and voice synthesizer,

$l:z.. Only 11 -. inches wide
bY At.s inches high. the K::-271H IS
styled to lOOk good and engi
neered lOf ease of operation,

The IC271A. The IC-271A
with 25 won outp ut is availa b le
and ha s the some features as
the IC-271H. plus an cotcnc t
IC-PS25 internal power supply to
make it a compact. go
anywhere two-meter base
stotoo. See the 1C:-271A(H) and
other nne C OM equipment at
your !COM dealer today

ICOMPmerica,lnc.. 2112-1161tlAve NE, uenevoe.WA 98004(206)454--8155 / 33.31TCM'eNJOCXl Drive,Suire 307,Dctcs.rx 752,14(214)620-2760
A,l1lOCI'f'd~ ate- opprO>Qmo~ crd loI.b}eocl to d'o~ ""Ihovl~OI~' ,t,Ij " OM JCICloo> '9"floc:wvIy '"'~ FCC ""'9'-JIa1>Qr"G lomolirlg loj')<J'1OUl t'<YVSSIOI"IS 271Hl 0&3.1
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matter. But I can't help but take
emergency communications se
riously when President Reagan
tells us that a survivable emer
gency communicat ions service
would be one of the best oeter
rent s to an atomic attack yet.
This makes eminent sense.

If I didn't think II made sense,
I would nol have devoted the
last few years to working with
the FCC's National Industry Ad
visory Committee and the last
18 months also to the FCC's
Long-Range Planning Commit·
tee <for emergency communica
tions). I've made many trips to
Washington at my expense lor
these committee meetings and
have been one of Ihe more ac
uve participants right from the
beginning.

By virtue of my position wi th
the committees and my discus
sions with the FCC Commls.
stoners. I have a fairly good ur
derstanding of the state of the
art of emergency communlca
tions at present for all of the
communications services. I've
written about this before, so it
should not be a news f lash. I
don't think I'm letting any
secrets out if I te ll you that other
than amateur radio, there are
few real plan s for coping with
any serious emergencies by the
commercial radio communlca
t lons systems. The worst part of
It Is that you may imagine that
amateurs have some sort of
wonderfu l secret ptan. Sorry
about that, but there's vi rtua lly
nothing !

Amateurs have taken the lead
in coping with emergency com
muntcaucoe needs for many
yeara-c-and we've done rather
wen. all things considered.
These past emergencies have
taught us some lessons which

Continued on page 88
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that sets you apart from the
others.

let's look at the basic si tua
tion. We have a dying hobby
amateur radio. Twenty years
ago, 75"10 of the newcomers
were teenagers. Now, not on ly
do we have very few newcomers,
but of the ones we do have, only
about 25"10 are teenagers. Thus
not on ly Is amateur radio dry ing
up as a market and as a hobby,
but also it has almost totally
dried up as a source of high-tech
career peop le. This last has, I
believe, done serious damage to
our country.

Now, I suppose that it is
quaint of me to worry about the
United States. And it is even si l
lier for me to let my feelings lor
my country influence what I do.
But I see amateur radi o as hav
ing two major responsibilities to
our country-one as a way to at·
tract youngsters to high-tech
careers and the other as the only
real backup we have for com
munications in case of a nuclear
attack.

Neither of these is a simple

KA5SRN

aSL OF THE MONTH
To anl&l' your QS l., put It In an envelope along wil li your choice of a book from 73's

Radio Booi<$hop and ma ll II 10 73. Pine St reet , Pel 8fbD<ough NH 03458, Att n: a SL of the
Month . Entries nol ln envelopes or without . book choice will not be accepted.
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DUMB WAYNE

Word of a pet ition I submitted
to the FCC having to do with DN
was published In abbreviated
form in QST. Working on the
basis of this biased report and
without giving the situation
much thought, a few Chicken
Littles have been yelling wolf, if I
may mix my metaphors. Actual
ly. I think thai without exception
the reaction has been to attack
me personally. not my Ideas. I'm
used to that.

In a classic case of projec
t ion, I'm classed as dumb by
amateurs who haven't been
reading 73 ancllhus don 't under
stand what I'm dolng. Hey, they
may not agree with what I think
or do, but if they ascribe dumb
ness as a factor, they're in
trouble.

So what in hell is Wayne up to,
anyway"! Well , It is simple in
some ways, but not quite obvi ·
ous unless you read things care
fully all the way through and
then think about il. You 73 read
ers are used to that- Indeed,
that may be one of the things

PAUL W. MDIHI

1075 CARDINAL LA.

PARIS, TEXAS 75460

editorial by Wayne Green

W2NSD/1
NEVER SAY DIE
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Easy Berardi Building
You can count on this simple frequenc y counter from Arizona.

j05eph Berardi
14213 N. 38th SI.
Phoenix AZ 85032

Fig. 1. Operating range of the
l1C90.
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made counter uses the very
popul ar lntersil ICM-7216-D
counte r chip and the Fair
chi ld 11(90 prescaler. Just
add a few discrete compo
nents, some LED d isplays,
another three Ks and we
have a very profess ional
looking frequency counter. J

built th is counter on a
3" x 6" printed circuit board
and installed it in a sma ll
lightweight enclosure. The
counte r design is essentially
lifted right out of the appli-

Wl Ul-3 to 0$2-9
W2 Ul-4 to 052- 7
W3 Ul-5 to 052-8
W4 Ul-6 to D82-6
W5 Ul-8 to 0$1 -9
W6 Ul-9 to 05 1-8
W7 Ul -10 to 0$1 -7
W8 Ul-11 to 05 1-6
W9 Ul-15 to 0$1 - 1
Wl0 051-1 to 0 52-1
Wl1 Ul - 16 to 0 $1 -14
W12 051-1410052-14
W13 Ul- 17 to 05 1-1 3
W14 051-13 to 0 52-13
W15 Ul - 19 to 0$ 1- 3
W16 05 1-3 to 0 52-3
W17 Ul-20 to 051-11
W16 0 $1 -11 to 0 52-11
W1 9 Ul-21 to 051-4
W20 051-4 to 052-4
W21 Ul-22 to 051-12
W22 051-12 to 052- 12
W23 Ul-23 to 051-5
W24 051- 5 to 052- 5

Table 1. W iring guide.

ThiS is a construction arti
cle for building a very

simple, high-quality fre
quency counter. My home-

front view.

PC board, foil-s ide view.
10 73 Magazine. June, 1984



Frequency (MHz) Signal level (mY nns)
Minimum Maximum

.449 10 1,BOO
1.0 10 2,250

10.0 10 2,250
50.0 14 600

100.0 20 2,000
150.0 20 540
200.0 27 540
250.0 31.5 380
300.0 37 760
350.0 31.5 470 •400.0 31 340 •

I450.0 47 280
500.0 50 270
550.0 71 280
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Prescaler
The 11( 90 is a high-speed

presca ler designed fo r com
mu nication a nd instrumen
tation applications. The pre
scaler ca n be programmed
to divide by 10 or 11 . The
11(90 is hard-wired in the
dfvide-bv-tO mode. The
presca ler has both E(l and
TTL outputs, but only the
TTl output is used in this ap-
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PC board, component-side view.

with a 225-400mV pop signa l
a pplied to the input. The
d iodes on the input mere ly
protect the amplifier since
the diodes won't start limit
ing un til a 5QO-mV pop signal
is applied , This signa l le ve l
would resul t in presenting a
m inimum of 1-V pop signal
to the presca ler. This wou ld
limit the prescaler to only
450 MHz .

~. • 0'. '00'

' ''' 01 00 1

. 1 Y D.. r m

. , ' 00" 1.11

Fig. 2. Frequency counter schematic.

73 Magazine ' June, 1984

' I mn
•• " 0'"

. , ' 0 05 '

. ' =>-, 0" ,

. , '" .... .

'".r
•

."

..,....
L -"j' .. 1lK ~'

..
'"
"''"

"

tJ B r B

e • • •• • e ! , •• < s• , • • • • • • • • • •• , • • • • • , • , , • • • • - •• • • • • • • • • • • • • • • • • • • •
, , , • • , • • 1,0 " " " .. , , , • • , , I" " , .. ,, • • • 0' . II: " " " • • • e • , • • • ~ " " "" • • • e •

O~ · . 50' OL- 4 50'

urating at a much smaller
signa l leve l. When the a m
plifier sta rts saturating, the
harmonics in c rease in am
plitude relative to the fun
damental. This confused the
prescaler and resulted in e r
roneous readings. Accord
ing to the data sheet, the
prescaler is most se nsit ive

Resolution 1 kHz @ .t-seccoc gate t ime; power requirements: 5 volts
@ 200 rnA or 7.5-24 volts @ 225 rnA.

Table 2. Operating lim its on the author's counter using an
HP864() for comparison.

cation no tes fo r both the fre
quency coun te r a nd pre
sca le r Ks.

I will not go into great de
ta il on the operation of the
two main Ks: the applica
tion notes have a ll of the
necessa ry information. This
counte r w ill accurate ly mea
sure frequencies from 500
kHz to over 600 M Hz.

O pera tion

The freque ncy counter
circuitry consists of three
ma in sections. The first sec
tion consists of a wideband
commercial-grade amplifier.
The second section cons ists
of two counte rs to prescale
the signal down to a usable
freque ncy since the Intersi l
maximum operating fre
quency is about 10 MHz.
The thi rd section is the Inter
sil counter which counts
pulses for a specified gate
time and then displays the
freque ncy.

Preamplifier

The wideband amplif ier
has a flat frequency re
sponse up to 450 MHz and
gradually starts rolling off as
the frequency increases. The
MWA130 has a gain of ap
proxi mately 14 dB from 0 to
450 MHz and gradually
drops down to 11 dB of gain
at 600 MHz.

The high-power amplifier
was chosen over the low
power version (MWA110)
since the a mplifie r starts sat-
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Fig. 3. PC board.

Construction

I laid out a printed circuit
board for the circuitry and
used the wire-wrap tech
nique fo r wiring the dis
plays. The point-to-point
wiring method will work just
as well for the displays. A
wire list is included for wir
ing the two Litronix red
multi-digit reflector arrays.
These displays are very inex
pensive, but almost any
common-cathode, seven-seg
ment displays can be used
instead. The prescaler must
be soldered directly onto
the PC board, but DIP sock
ets can be used for the
remaining DIP ICs. The
builder should use the as
sembly drawing as a guide
for installing the parts, and
the parts list fo r determi ning
the component values .

application . There are a few
discrete external compo
nents which tap the signals
necessary for determining
the counter's mode of oper
ation. The counter has four
possib le gate times, but only
the .t -second gate time is
used, for simplicity. A 'l -sec
ond gate time will increase
the counter's resolution to
100 Hz, but will update the
display at a much slower
rate-which can be annoy
ing if you are lookin g for
rapid changes in frequency.

$20.95
.80

16.95
8.25

.99
~99

2.99
3.00

1()(.99
1.35

.07

Frequency Counter

The frequency counter
has an internal time-base os
cillator which uses an exter
nal crystal. A 10,DOO-MHz
crystal was chosen for this

gles a TTl decade counter;
the output of the decade
counter is now 1nOO of the
original signal and is count
ed by the lntersil f requency
counter.

Parts Ust

Ul ICM72160-lntersil (common C3lhodej12
U2 74196
U3 l 1C90- Fairchlld 1,.
U4 MWAl30-Motorola 1,3,4
U5 LM7805
OS1 DL4509-Utronix (common cathode)2-4
DS2 Dl-4509-Utroolx
Yl 10.o-MHz crystal
CRl-3 lN914 diode
Ll lQO.uH-5OQ.uH molded coil, 'I. Watt

Resistors (V. Watt, 5% unless othefwlse specified)
R1 ,R2 10,000 Ohms
R3,R4 1,000,000 Ohms
AS 110,000 Ohms
R6,R?, 1,000 Ohms
R9 1200tIms
R10 4700 Ohms

C8pacitc:n
C1 1 uF, 50 volts, electrolytic .15
C2,C3 39 pF, mica .28
C4 10 uF, 50 volts, electrolyt ic .15
C5,C6,CB-C11,C13 .1 uF, ceramic disc 10/1.25
C7,C12 1000 pF, ceramic disc or mylar™ .12

Miscellaneous: PC board, 28-pin, wire-wrap IC socket, 14-pin low-pfoille IC socket,
case, BNC oonnector, miniature phone jack, TQ.220 heat sink, B-digit bezel, wire,
solder, etc.

1 Circuit Specialists Co., Box 3047, SCottsdale AZ. 85257.
2 Jameco Electronics, 1355 Shoreway Rd., Belmont CA 94002.
3 MHz Electronics, 2111 W. Camelback Rd., Phoenix AZ 8501 5.
4 semiconductor Surplus, 2822 N. 32nd St., Phoenix AZ. 85008.

plication. According to the
data sheet, this Ie has the
widest operating range, with
a 225-4OO-mV p-p input sig
nal level (see Fig. 1).

The prescaled output log-

12 73 Magazine . June, 1984



Digital Audio brings you news of
the most significant breakth rough in
sound recording since Edison recited
"Mary Had A little Lamb" into the
horn of his prototype phonograph
more than a century ago .

o Informative equipment profiles

o Critical Compact Disc reviews

o Maintenance tips

o Regular columns

o Expert technical advice

o Product updates and reports

o Special , in-depth feature articles

o Industry news flashes
and much, much more.

DigitalA udio. Your new magazine
for the new age in sound reproduc
tion.

Sound incredible?
That's the idea .

Order Digital Audio now and
receive a FREE issue with your first
year's subscr ipt ion- a total of
13 issues of Digital Audio for
$19.97-a savings of over 47070 off
the newsstand price !

If you don't want to cut up this
magazine, just send us the requested
information on a plain sheet of
paper. For faster service call TOLL
FREE 1-800-227-1053. In NH. dial
1-924-9261.

Be one of the first to say YES! to
Digital Audio!

,-----------~

I YES , It does sound incredible. I
Send me my FREE ISSUe and start my one

I year sooecrcecn 10 Digita l AudIO Magazine" I
I lor $1997. I

o CHECMolO 0 Me 0 VISA 0 Af. 0 BILL ME

Card' Exp. dale _ _
Signature _

Name _

Address _

City state _ _ Zip __

FOR FASTER SERVICE
call Toll-Free 1-800-227·1 053

Digital Audio Magazine"
PO 80x 976 • Farmingdale. NY 11737
Please allow 6-8 weeks lor delivery .

'---- ------- - -- -
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Fig. 4. Component layout.

Checkout

This project requ ires a
+s-v-oc supply. A voltage
regulator is supplied, so a de

charger (Radio Shack) can
be used for power. When us
ing the voltage regulator,
the supply voltage can be
anywhere between 7.5 and

20 volts but must be able to and the display wil l count
supply 200 rnA of current. the input frequen cy . You
The dis play will light up as will be surprised at the ex
soon as power is supplied. cellent performance of the
Apply a signal to the input counter.•

1.8 • 30 MHz. Continuous Coverage Antenna
for Commercial and Amateur service

19007

$149·s0

SHIPPING A ND HANDUNG
ADO 54.00

All CUR PRODUCTS MADE IN USA.

ZR

BALANCING
NET'INORK-~

• SNR Maximum 2:1 .1 .4:1 Average

• Handles 1 I0N input ICAS
• Can be installed in approximately

80 feet of space

• Higher power models available
(contact factory)

25 to 35
FT. HIGH

_ BAL1.J'.l

DIRECTCOAX FEED ~=====::=.:!~
80 ~.

BARKER a WILLIAMSON
Quality Communication Products Since 1Q32
At your Distributors write or call, 10 corer Street. Bristol PA
(215) 788·5581

The AC 1.8·30 Antenna usesonly
80 feet horizontally, and, when
space is lim ited, ca n be short
ened even further with only
slight loss of radiation
efficiency.

Potent Pending

Model AC 1.8 - 30
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Evert Fruitman W1RXV
2808 West Rancho Drive
Phoenix liZ 85017

Don't Grope in the Dark!
Let a simple card-file box be the brains
of your own emergency lighting system.

Parts placement. The four diodes at the relay form a bridge,
allowing use of a 6-volt relay and a cheap ac low-voltage
game module. The diode near the top of the box ensures
proper polarity of the recharging current.

16 73 Magazine· J une, 1984

of automatic emergency
lighting.

Gel cells take a fl oat
cha rge qu ite well, and for
that reason a re found in
many commercia l emergen-

Regard less of which sys
tem you put into your home,
ham shack, or ca bin, the ba
sk operation is quite simple.
When the power fails, the
normally-closed contacts of
a 115-volt relay complete
the circuit between the bat
te ries and light bulb. The
bulb automatically tu rns off
an d the batteries start te
charging (if it is that type of
system) when the power is
restored.

The parts needed for the project.

avai lable whic h incl ude re
cha rgeable batteries, t rick
Ie cha rgers, test bu ttons,
and power-on ind icators, it
is practica l to make a sim
ple but very effective sys
tem mostly out of junk-box
parts . The syste m need not
be an y more co mplicated
than a flash light lamp, two
dry cells, a rel ay, and a
snap-in battery holder. Two
alkaline cells, if the TV ads
are believable, should st il l
give plenty of light even af
ter two yea rs of inte rmit
tent use, although an annu
al check/c hange might be in
orde r.

sophistica ted
systems are

Today. it is common,
even required in some
cases, to have a form of au
tomatic emergency l ighting
in hospita ls, hotels, busi
nesses, etc. Many homes
are so equipped as a matter
of convenience.

Although
commercial

Because a sa lesman's
business lunc h was

abruptly interrupted by a
sudden power failure. a
well-known flash light and
battery manufactu ring firm
was founded . When the
main lighting system failed,
everyone's attention was
drawn to the restaurant's
novel flower plan ters; they
contained a crude flash
light. Perhaps th is is one of
the earliest recorded uses

•



Fig. 1. Schematic of the emergenc y-lighting project

The finished project in action.
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Fig. 2. A variation o f the txoiect.

cy-lighting syste ms. Nicads,
on the other hand, don't like
float charging and should be
completely run down before
be ing recharged.

A 4" X 6" card-file box
holds the few parts I used .
The on/off switch disables
the system w hen it is pur
posely removed from the
power mains. The terminals

on the side of the box go to
an externa l charger for the
two niceds. As the diagram
in Fig. 1 shows, a d iode is se
ries-connected with one of
the terminals to prevent ac
cidental discharge or re
verse charge. The relay COr1-"

tacts cou ld be con nected to
a lantern through a m inia
ture plug and a closed-cit-

cuit jack if you don 't wish to
construc t a flash light. The
relay isolates the 115-volt
lines from the low-voltage
lighting circuit

Fig. 2 shows a va riation
using a low-voltage relay
with suitable transformer
and provisio ns for recharg
ing batteries. Don't give up
for lack of a 115-vol t re lay.
Perhaps the spa re-pa rts box
has an old door bel l trans-

former and a low-voltage re
lay in it, o r a diode and a se
ries-voltage-dropping resistor
can make a dc relay work.

The re a re many possible
variations of the basic cir
cuit; this should give you a
good sta rting point.

The gentle pitter-pat of a
summer rain shower and ac
companying sha rp lightning
bolt doesn't have to leave
you in the dark aga in! .

$399
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Flying High with Two
Here's how a hand-held makes for
some ultralight Michigan madness.

•

Ralph t. T"/?8i1 rt W 88DQT
602 S. Jefferson

Ma50n MI488S4

FM articles in the erne
teur press seem to cover

a wide spectrum-f ro m
providing communicat ions
for the opening of a new

J

The author intently strapping into the fl ying harness prior to
donning stopwatch, camera, and hand-held. Some of the
wire bracing that rigidifies the aircraft structure is clearly
vis ible. The 15-hp engine is mounted below the wing and
drives the prop (located behind the wing) through a belt re
duction system.
20 73 Magazine. June, 1984

A 2-merer cuarrer-wave whip anchored to the forward end of
the fuselage provides increased range over a rubber duck ie
partially shielded b y the tubular frame of the aircraft.



Don Chubb. m y partner in ultralight madness, lifts off in
light ground fog for an earl y morning flight. The pilot's
weight is shifted to the rear for takeo ff and climb. achieved
by simply keeping his legs straight when his feet are resting
on the foot bar up by the nose w heel. M o vement forward
will p itch the no se down while movements from side to side
will tum the aircraft in the direction o f movement. Pit ch
control is achieved entirely by weight shif t. The side to side
movements of the pilot induce the required bank for a rum
with the rudder coupled to the harness. A fthough such a
control system sounds strange to a pilot used to the conveo
t ionaf control stick and rudder pedals, it actually feels quite
natura l and can be learned in a fract ion of the time required
for conventional flight training.

A fter taking o ff and mak ing a 180 0 turn, the au thor swings
back over the farmyard while climbing to cruise altitude.
Although our Quicksilver has a service ceiling of 9000 feet
most flying is done between 500 and 1500 feet - high
enough for safety yet fow enough to avoid most other a ir
traffi c while still maintaining a good view of the country
side. W ind is the greates t enemy o f the ultrafigh t flier and
most flying is done with wind speeds of 5 mph and below
- primarily early morning and early evening. I have buill a
couple of fancy anemometers to keep track o f wind speed.
bUI the leaves of this old tree still provide the most reliable
indicat ion o f fl ying conditions.

sewage plant to lin king
vo ice-contro lled repeaters
with bl ue light . In a sense
this is an FM art icle . but it is
a bit off the bea ten track in
tha t it desc ribes a new use
fo r those ever-present two
meter hand-held s tha t seem
to be sprout ing up li ke
mushrooms o n the ad pages
of a ll the magaz ines.

The subjec t a t ha nd is the
marriage of good ol d VHF
and UHF FM with what is
perhaps the nea test inven 
tion since 20 meters - the
ultra li ght a irc raft . It is an
applica t ion where you r FM
bands may p rov ide one of
the few viable options for
good communications
(more on that later), but for
the moment. if you have a
slig ht ly adventurous spirit.
hang in there and let me in
trodu ce you to ultra light s
prior to lament ing the ir
communications probl em.

First of al l. what is an ul
tral ight? The easiest answer
is that it is a minimal air-

craft- a simple flymg ma
chine of alumi num tu bing.
dacro nrv. and a s m a ll
engine-that can introduce
yo u to the thril l of flying
w ith a min imum o f fu ss,
low co st, and, although it
m ight seem d iff icult to
be lieve. sa fety . Almost
everyo ne ha s d rea med of
flyin g a t o ne t ime o r
a nother and radio ama
teurs a re at least as prone
to the syndrome as anyone
e lse -perhaps more so. The
next t ime a n a ir mob ile
ca lls on 52, just li sten to the
pileup ! The respo nse is due
in no sm a ll pa rt to t he
vicarious part ici p a tion it
provides.

In the days of the Wright s
a nd pioneer s such as Glen
Curt is. the a ircra ft we re
co nstructed of wood. fab
ric, and wire. a nd a lthough
the activity was fa r from
safe. it was thrill ing e nough
to ga lva nize a world into
the age of flight. Toda y fly-

ing is ta ken for gra nted
the thrill is still the re and it
is ce rta inly safe. but just as
ce rta inly it is no longer ei 
the r simple or economica l.
O f course it really can't be
simple with a ir lane s c riss
crossing the sky stacked a ll
the way to t he stratosphere
and the requi rement of
mai ntain ing the safe ty of
those in the air and o n the
gro und. Nonetheless, it is
hard to avoid no stalgia for
the ea rly days when fra il
ai rcraft lifted out o f cow
pas tu res . th rilling pilot and
specta to rs alike .

In a sense. ultra li ght a ir
craft can provide a re turn
to t he best of these rose-col 
o red vis ions . Ult ra lights
trace thei r evolut ion to t he
hang-gliding movements of
the early and middle 60s
when intrepid souls, long
ing to fly on a budget ,
lau nc hed down hills and
sa nd dunes o n (or more pre
cise ly benea t h) roga llos,
monoplanes. and biplanes
construc ted of bamboo and
plastic sheet ing, That spo rt

blo ssomed with the aircraft
rap id ly evolving to soplusu
ca red aerodyna m ic forms
co nst ruc ted o f aircra ft
aluminum a nd dacron. To
day the sport is do mina ted
by launc hes fro m cl iffs and
mo untai ns in sea rch of the
lift to provide flights to ex
treme alt itude o r long dis
ta nces c ross-country. Inter
na l regu lat ion pe rm itted
ha ng glid ing to deve lop into
a genera lly sane ac tivity
and I ha ve followed its de
ve lopme nt fo r seve ral
yea rs.

Unfo rtunate ly, Michigan
ha s no mountains and even

•
if we had spectacu la r cliffs
and sea breeze s, I reall y
couldn't see myself step
ping off into the void! Ap
parently o ther flatl anders
had the same problems, but
t hei r respo nse was differ
ent . Instead of sighing and
putt ing away the maga 
zines. they responded by at
tac hing engines and wheel s
to rel iabl e hang-g lider de
signs a nd u ltralights were
born! The result ha s been a
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Our rural "aerodrome" photographed from an altitude of
400- 500 feet. Not a bad antenna location. Although the
gain of the arra y ma y not be spectacular, it's hard to com
pfain about the line losses. The renebte communications
range is Quite fantastic and if the link is marginal, you simply
climb a little higher.

surge of reliable. simple air
craft that wi ll fly out o f
your local pastu re. Aircraft 
grade aluminum tubin g and
hardw a re, stabi lized da
cron. and light and power
f ul two -cycle engine s
replace the hardware of
yesteryear while sophi sti 
cated application of low
speed aerodynamic princi 
p les rep laces the " w onder if
this w ill fly" approach of
the early days. The stmphcf
ty and thr ill rema in .

A t present . regul at ion is
m inimal (no pilot cert if i
cate or aircraft registration
required ) if the design
meets two Cri teria - it must
carry only one person and It
m ust be capabfe of being
lau nched and landed on
foot. Note that I sa id capa
b le. If the u ltral igh t is a
commerci al product . the
manufacturer wil l provide
evidence o f foot -launch
and -land ing capability and
you can st i ck to your
wheels However. If you de
signed the bird or modified
it and you sho uld encoun
te r an FAA inspec tor, ex
pect to demon st rate it your
self. If you fail to do so. you
will be advised to ge t a stu
dent p ilot's cert if icate and
register the ai rcraft. Stri cter
regulation is on the hori
zon. but it will probably be
modest with an aim toward
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maintaining safe t y while
preservmg a catego ry for
simple recreational aircraft.
Pre sen t l im i t a t io ns w ill
pro babl y be reta ined with
the add ition o r standards
f or max imum aircraft
weight. fl ight training stan
dards. and assurance of fa 
miliarity with the Federal
Aviation Regulations(F ARs).

Ultral ights come in a be
wildering array of designs,
m o st ru nn in g be twee n
$3000 and $4500 in price.
M ost ultra lights are deliv 
ered in the form of a collec
tion of ai rcraft hardw are.
pre-drilled and -fo rm ed
aluminum tubing. and pre
sewn fabric with assembly
time varying f rom 10 to 30
hours.

The key to safety is to
st ic k wi th tho se manufac
turers who ins ist that you
buy f rom a dealer who w ill
inspec t your work before
you fly it. The Quicksilver.
owned by my partner Don
Chubb and me. is a good ex
ample of this policy. Manu
factured by Eipper For
mance of San Marcos CA. it
m ust be purchased t hrough
a deal er who will prov ide
any adv ice you require dur
ing assembly (about 20
hours). The dealer wil l with
hold certain v ita l items
such as the prop-pending
dealer inspection of your

machine and w ill test -f ly it
once assembly is complete.
You cannot take full posses
sion of your f lying m ach ine
un t i l you have com pleted
the dealer flight training
cou rs e wh i c h i nv o l v e s
abo ut 5 hours o f in st ru c
t ion. O ne or two hours will
get you to your solo wh ile
the rest is devoted to devel
oping proficiency.

The plane itself is very
simple to fly and after the
first few m in utes of your
solo you will ease out o f the
shak ing-k nee s-a rid-whi te
knuck le phase and reall y re
lax and enjoy the experi
ence. The key to safe ul t ra
l igh t flight is rigorous pre
flight check s on the ma
chine and careful attention
to the wind The latter is an
important factor given the
light weight of the machine.
O u r Quicksilver has a
32-foot spa n and 160 square
feet of wing area. ye t w eighs
on ly 155 pounds. With a pi
lo t weight o f 190 pounds,
that is quite a bit o f wing for
relatively little wei ght.
M ost training is conducted
under ca lm conditions . Air
currents o f 5-10 mph are
cons idered windy and gusty
cond iti o ns are avoided
com pletely.

The thri l l o f flyi ng cannot
really be described . To real
ly understand it. you have
to experience the world
openmg up as you rise
above the tree line at the
start of your own private
dawn pat rol over the rural
countrys ide. Su ff ice It to
say th at I spent a good bit
o f the summer fl ying every
minute I could with nary a
thought to the old rad io
shack!

Once I had become im
mersed in the ultralight ex
perience, however. I did be
gin to real ize that commu
nica tions be tween the pilot
and the gro und co uld be of
real value. Tak e traini ng as
one exam ple . Need less to
say. there is no such thi ng as
dual instruct ion in a single
seat ultralight. The instruc
tor stands on the sidel ines
to discuss your progress

and problem s as you lea rn
prope r grou nd handling.
t ra nsition to crow hops
(sho rt hops into the ai r
down the runway), and f i
nally the solo fl ight .

U l t ra lights fl y very slow
ly (typical ly 20- 35 miles!
hour) and are const ruc ted
of tough m aterial s so you
are not l ikely to hurt your
self in training. How ever. it
is possible to bend so me
tubing that will cost $S$ to
replace. Most of the stu
den t problems leading to
bent tub ing and a confi
dence cr isis could eas ily be
avoided if the instructor
could speak to the student
during his gyrat ions instead
of afterw ard . Sounds like a
job for radio Ditto once
you are flying regularl y.
Wind conditions can
change. for example. wh ile
a f light is in progress. It
wou ld be nic e if the indiv id
ual wai t in g pa tien tl y (?) on
the ground for his tu rn
could talk with the fl ier
about such weighty mat 
ters-not to mention the in 
evitable " Yo u 've been up
for 40 minutes. the sun is
go ing down, and I want my
turn! "

C ross-co u n t ry fli ght s
have their own attract ion;
al tho ugh you will not go
pa rt ic ularly far cruisi ng at
30-35 mph. fl ights of up to
30 miles are quite prac t ic al.
We usually run a chase ca r
for such ventures. but the
car has to follow the roads
and is o ften detoured to
pic k up gas for the return
fl ight or to get the famil y
outdoors to watch Daddy
fl y over. Given these reali
ties, a communicat ions link
would be qui te usefu l in
keeping track of where the
ai rcraft is located, notifying
if the flight route has been
changed. or, heaven forb id.
if you have had to put down
so mew he re o ut i n the
boonies with a prob lem .

M ost ultralight s are
f lown w ithout in struments
since they reall y are n' t
needed for this k ind of fly
ing. If you do carry up an al
timeter or ai r-speed ind ica-



The author photographed during a landing approach. Land
ings are t yp ically made at low throttle with pilot weight
shifted well forwa rd to keep the nose down and the air
speed up. Note the bent knees to achieve this attitude.

tor. it is usually out of a
sense of curiosity rat her
than ne ce ss it y. Ra d io s.
however, would be nice.
The que stion is. wha t kind
of a radio. It is here that the
un ique nat ure of ultralights
presents a problem. Most
are powered by two-cvc le
engines and the pilot envi
ronment is noisy, to put it
very mild ly. The no ise is
both acoustic and elect ri
ca l. The former is tak en
care of by ea r plugs de
signed to deaden impulse
type sound waves. but the
electrical dimension is pure
poison for an operating ra
dio system. The elect rical
no ise level va ries with t he
engine in use but typ ically
is moderate to quite high .

When an ultra light pilot
or instructor first thin ks
about radios, the first step
is usually a CB hand-held .
Such units lack inte rnal
noise limiters and have
poor squelch act ion and
cu mbe rsome a nte nna sys
tems . The newer "rubber
duckies" for 27 MHz have
eased the size p rob lem
somewhat, but they are
poor performers at such a
low frequency. Even with a
5-Watt ground-based unit,
the end resul t is a radio sys
tem that is so no isy and un
reliable that it ha rdly pays
to take it up!

Very compact transceiv
ers (even synthesized hand
helds) are now ava ilable fo r
a irc ra ft se rvice (108-136
MH z), bu t these are AM and
have many of the same op
erat ional limitations as CB
units . They also tend to be
very expensive. But what
about FM? FM would solve
the electrica l noise prob
lem to a large extent and is
characterized by effective
squelc h ac tio n as we ll.
Since 1 a lready had a syn
thesized mobi le rig fo r two
meters, this was a logical
place to start. Off to look at
hand-helds!

I am def inite ly not a two 
meter freak , so the rig fo r
the plane did not have to be
m ic ropro cessor-equ ipped
-I was not, after all, going

to figu re my income tax
while aloft. I started to
sc rounge fo r an o ld-fash
ioned c rysta l-control led
hand-held since these are
now considered passe in the
better FM circles. A close
out deal of a Pace Comm u
nica tor MX, complete wit h
rubber duck ie. meads. and
charge r, seemed the best
bet, so off went a pho ne
order to AES in Milwaukee
a nd I had the unit a few
days later. A quick check
with t he wa ttmete r in
dicated t hat my t-wau
transceiver was putting out
700 mW in the high power
mode and about 200 mW in
low. What the heck, this did
not seem to be an applica
ti on requiri ng ex c e ssive
power and the batteries
would last longer. A camera
strap was clipped to the
secu ring ring on the hand
held; it went over my shoul
der and I headed fo r t he
wild blue yo nder.

The resul ts of the first
test were mixed . O n the
plus side it soon became
obvious that even 200 mW
was sufficient for solid
commu nications to the
ground mo bile, with alti
tude more than compensat
ing for the ineffici encies of
that rubber exc use for an
a nte n na . A lt ho ug h t he
noise of the engine was def
initely modulating the
downlink signal. the voice
aud io had no troub le riding
over it with adeq uate intel
lig ib ilit y. Re ception up
sta irs wa s another matter,
howeve r. Between the en
gine noise and the ear
plugs, there was no way
that that little speaker was
goi ng to be heard .

That evening was spent
on the bench add ing a n ea r
phone jack. The next morn
ing, complete with an ear
pho ne, we had a working
communications system.
My partner was impressed
enough by the tests that he
is hitting the code tapes a nd
books to joi n the party. Re
finements now under way
incl ude a padded clamp
rack fo r the radio, a quarter-

wave whip mounted above
the wing, and a " rad io hel 
met" with a pai r of built-in
padded phones and a boom
mike. Included will be a
remote PTT switc h on the
cont rol bar to minimize the
o ne-ha nded tlving.

Although the system was
put together for utility com
munications. it soon be
came obvious that it had
great po tential fo r recrea 
tio nal hamm ing. Tak e my
word for it: If yo u give a ca ll
on 52 from 1500 feet, you
will get answered. It' s reall y
fun when the crowd discov
ers what you are flying and
starts preparing the com
mitment papers while you
are st ill aloft. The crysta l
comple me nt include s 52
for genera l hamming, a n
o ut of the way frequency
for utility communications
(never mind where), and a
couple of wide-coverage re
peaters for t he day I have to
set dow n in someone's back
40 and ca ll in the cava lry.

Obvious ly, if yo u are an
ama teur interested in ultra
lights. you have the com
munications problem half
licked. Although all tests to
date have been on two, SO,
220, and 440 MHz would be
equa lly usefu l although low
er-band occupancy might
red uce t he re creat ion al
po tential.

A real interest ing fea ture
is the potent ial for recruit
ing ultralight types to ham
radio. Most tend to be high
ly interest ing people and
we certainly can't complain
if we snag a few of t hose to
swe ll our ranks. Most fl iers
wou ld like re liable radio
systems and amateur radio
can provide just that with a
little study. An instructor
with a ham ticket need only
equip students with a pock
et scanner to be able to pro
vide those much-needed in
st ructions at panic time. The
advantages are obvious and
the canny amateur will work
a deal exchanging code and
theory tutoring for flight in
struction.

One of t he thi ngs that
keeps o ur hobby hea lthy is
the constant search fo r new
modes as well as new appli 
cations for existing technol 
ogy. There will certainly be
lots of ultra light fliers out
there-the industry deliv
e red on ly a few tho usand
units in 1980, but '81 sa les
soa red q uite a ways past
10 ,000 and most people
are still unaware of their
existence. Who knows, air
mo b ile s mi gh t become
quite common. As for me,
t ry 52 and please exc use the
background noise - I on ly
worry when it stops! .
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soec.tcarcos
Band 144 148 M Hz

Mode fM CW S58
Inpu t po"'.... ) - 3 ..a lt~

567.95 postpaid (in USA.j
Money Back Guarantee
Virginia residents ~f i
add 4% sales tax ~

...;;... Ii-

Blac:ksburg Group
Box 242 Suite 500
BlackSburg. Virginia 24060
703/95 1·9030

The SUNKY DIPOLE~Antenna
A broadband. low SWR dipole that really....-...orks in apart
ments. small yards.attics. anyvvhere a small anreroa isa
must. Indoc>rs or out,. you can work ANY HF WWD. in
cluc:ling 10 MHz. No gimmicks or add--ons. Imagine
80M in as little as 24 ft.1 COfTl)lete kit and mstnxtons,
plus SO ft . of coax. Easy to set up and adjust More
information available - just call or write.

This amplifU'T is d.esi~nro Jor IJ.\lf" u'ith ho"d-IU'ld tran.mwn in
eithcr mt/llite or fi:u'd ,~'a '/(1Il (YlIlfig llra tiom.
&'CO r~II' tlf It\' light wdglll amI C() 11l1)(.l(.'/ ,11;:/' , the 1...1-2035 m il III'
mounted III1/In ' the clash. rmdn' the .'if'at, or III (l ily emer m m T lliell l

locat/oll .
The l.A-2035 iyequ1IllH'ff .dlll RF acti w llT/ d aml by n rt, .itry.
Ea'l:!l optTotitm . Simply connect !Ioll r OIII / "llIlO and !pm r haml-Iu-ld to
the 1.A-2005. Connn1 1/1{' l .A-2r05 tv a 1it' i lahll' POll'('T 'IIII"lJy and go.

BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!
The New Daiwa LA·2035 two meter
linear amplifier.
A compact amp at a compact price
Only $79.95 Suggested Retail.

9.95

!i6 ·~1 ,. YNN3.1N'I'

$59.95

PHONE OR MAIL
13 1 71 2 9 1 7 2 8 0

291 2995

BUlL T ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED (;;,

$6.95 !O
~

ALL RG59 /U COAX CABLES 01
COME WITH CONNECTOR I\>
ATTACHED ~

100 FT .•.•........•..$15.95 !:':l
75 FT •...•..........$13.95 ~

50 FT •••.... .........$10.95
3 FT $2 .50

1.9 TO 2 .5 GHZ

VARIABLE POWER SUPPLY
BOARD & PARTS KIT

COMPLETE SYSTEMS

ALL S YS TEMS INCLUDES DETAILED INSTRUCTION

~

~:I"==""""","",,~g (TRION!::IX1~C ,..lIM

e 6 2 1 9 COFFMAN RD .
c INDIANAPOLIS. IN 46268
Q "'00 " .t o FOR SHI PPING

!i6 '1$ 0.1 !i6 ·9,. ,.tJo~ s>lona tJ388ntJ

~

::- - - ;;;;.- - - - 
... MICROWAVE
Uj ANTENNA KIT •..•...•.. $9.95

ei DOWN CONV KIT •..•• $ 9 .9 5

~POWER SUPPLY KIT $9.95

~CABINET $6.95

c $36.60

DK-200/DK-210
Electronic Keyers
c w IS I)olh commumcallOfl and a rt
Sh arpen you, ··"Sf" * ,th Oa....a prec ,s.on'

•

AF-606K/ AF-406K
All Mode Active Filters
l". urIQUS ..ele( t lvll'l' a t an a"ordaOle P'ICe'

Ma" mum outPUt po_ 30 ", all ~ pl,,~

Po..." consumpt'on 13 8VDC al SA lola.
O<mens,ons lOOW ' 35H ' 1250m m
Weleht 500 grams.
Co.." al Input cerse supploed ...,!h a BNC conneclOf
Output ConnectOf SO 239

858 E. Cong<eu P.n.. Or. CAnlerville. OtIio .~5SI. Pt>one 1-513-U«1031
b el..."", u .s . Agent . lor t'- OAIWA producU. Deale< InqUiry irwiled.

CN-520/CN-540/CN-550
Cross Needle Meters
Oa ,,,,a Cf~S~ COflv""......ce .... a compact ce ....
Get SWR and Po_ ""adln lts In a Slnj!le il'ano:e

PS-300
30A DC Power Supply
9-1 5 V .an"ble 30A Ma. 'l2A continUOUS
Over!oad protec ted mul ti ple termon.'s
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CP-l Computer Patch™ Interface
The AEA Model CP-1 Computer Patch'" interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation .

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

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

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

Please write AEA for more detailed information on the CP-1 or better yet, see your favorite dealer
and compare.
Prices and specifications subject to change without notice or obligation.

ADVANCED ELECTRONIC APPLICATIONS, INC.
P.O. Box C-2160, lynnwood, Wa. 98036 .,"tMi
206/775-7373 Telex: 152571 AEA INTL

Brings you the
Breakthroughl
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sam Creason K6fW
2940 ~rlington ~VI!f'Iue

Fullerton CA 92635

Creason's Do-It DVM
The more Sam builds, the more smart people pay attention.

Fig. 1. Schematic o f the DVM. LCD segment-driver pins on the 7106 are shown along wnh the
designations of the segments which they drive. No pinouts are shown for the LCD, since they
vary from device to device. Undesignated resistors are !lot -Watt, 5% tolerance. RS is a 10%·
to lerance trimmer. R6 th rough R10 are !Iot.Watt, 1% tolerance. R6 is a 9O.9k and nine 1M resis
tors in series. RlO is a lk and a la-Ohm resistor in series. Undesignated capacitors are
mylar™ . C1 is mica. All capacitors are 10% tolerance, 100-vo/t.
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O ne of the handier
pieces of test equip

me nt fo r someone who ex
periments with solid-state
analog and digital equip
ment is a hand-held DVM. I
recently needed such a de
vice to measure de and rf
voltages. Since I had no
need for either ac or Ohms
scales, I chose to save a few
dollars by building my own.
A schematic of the result is
shown in Fig. 1 .

The heart of the DVM is
an Intersil ICln06 3-1/2
digit single-ch ip analog-to-

...

digital converter (ADC) w ith
on-board liquid-crystal-dis
play (LCD) d rivers. Powered
by a 9-volt battery in the
manufacturer's recommend
ed circuit, it provides a basic
O.1999-volt full-scale DVM.
Additional compone nts ex
pand the voltage measure
ment capability and drive
the decimal points of the
LCD.

The components w hich
are grouped at the upper
left of the 7106 (pins 27-29,
38-40) support internal
functions: an oscillator, ref-

e rence generator, auto-zero
circuit, and inte grato r. The
inte rested re ader should
consult a data sheet on the
7106 to learn more about its
internal workings .

The components which
are grouped at the lower left
of the n 06 (pins 1, 26,
30-32, 35, and 36) provide
powe r, a refere nce voltage,
a nd the means to co nne ct
the voltage to be measured.
Switched 9-volt power is ap
plied between V + and V - .
The 22k fixed resistor and 1k
trimpot which are con-

nected from V + to REF LO
generate a re fere nce volt
age fo r the converter. The
reference is stable because
REF LO and COMMON are
tied together. and COM
MON is interna lly clamped
at about 2.8 volts below
V+ . The voltage to be mea
sured (0 .1999 volts maxi
mu m) is applied between IN
HI and IN La (the latter and
CO MMO N are tied to
gether). A 1-megohm resistor
limits the c urrent wh ich ca n
flow in response to an over
voltage. Together. the l-meg
o hm resistor and a O.01-uF
capacitor form a simple
low-pass fi lter. Taps on the
1Q-megohm resistive ladde r
between + IN and -IN pro
vide 1 .999-vol t, 19.99-volt,
and 199.9-volt ranges, se
lected by sw itc h S1a .

With the exception of pin
37, the remaining pins on the
7106 drive the LCD directly .
Unlike an LED display, an
LCD must be driven by ac
waveforms. A dc drive volt
age will burn out an LCD in a
matter of minutes. The 7106
applies a 6O-Hz 5-volt peak
to-peak square wave to the
backplane of the LCD. As
lo ng as the same waveform

10 3"'ZI

Fig. 2. Schematic of the rf
probe.
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Photo A Internal construction of the DVM. Photo 8. Some construction details of the rf probe.

Parta Uat for RI Probe

Part Value Part mmber Coat
Cl 0.01 uF, 50 volt OC.oll5O(J) .os
01 . D2 1N34A 27&1123(F1) .10
J 1 274-346(R) .45
Alligator clip 270-378(R) .13
Heat-shnnk tubing 278-1627(R) .50
Phone lip 274·723(R) .50
Copper tubing (local hardware store) .50

Parta Uat lor Dc Plobi

mica device a re mounted on
the rear of the board. A
piece of perfboard contain
ing the resistive ladder for
the input c ircuit a nd the
decimal-point driver c ircuit
is mounted 1/4" behind the
PC board. on fiber spacers.
The PC board is mounted
3/8" behind the front pane l
by means of addit ional f iber
spacers. The entire assembly
is held together by 6-32
hardware . The e nclosure
measures 6-1/4" long by
3-3/4" wide by 2" deep a nd is
of unknown brand. A simi
lar-size m ini-box wou ld be a
su itable substitute. If a
larger enclosure is accept
able, the PC board may be
left intact

Fig. 2 is a schematic of the
rf probe. which consists of a
resi stor, two diodes in series.
a nd a disc-ceramic ca pac i
tor. The measured va lue of
a n rf waveform corresponds
well to the value ind icated
on the DVM when a 100k
resistor is used. A 4.7-meg-

is applied to a segment of
the LCD, that segment is off.
A segment is on when the
waveform applied to it is in
verted with respect to the
waveform applied to the
backplane. The 7106 has in
ternal drivers which ac
complish the inversion for
the minus sign and each
segment of each of the fou r
dig its.

The circu it which cons ists
of the (04030 quad exclu
sive OR gate, 51 b. and six re
sistors is needed in order to
drive the decimal points.
One input of each of the
three active EOR gates is
connected to the backplane
drive signal . Depending
upon the setting of 51 b. the
second inputs of two of the
active EOR gates are pulled
low by 47k resistors tied to
ground (pin 37, TEST, is digi
ta l ground). These two gates
pass the backplane drive sig
nal unchanged. and the cor
responding decimal points
are off. The second input of
the rema inin g active EOR
gate is pulled high via 51b
and a 1k resisto r t ied to V+.
This gate inverts the back
plane drive signal. and the
corresponding decimal point
is on.

With the possible excep
tion of the LCD, a ll parts for
the DVM are available from
the usua l mail-order houses.
Also available is an evalua
tion kit which contains a
7106, an LCD, the passive
components to build the

ba re-bones O.1999-volt fu ll
scale DVM. and a printed
circuit board. The compo
nents fo r the in put-vo ltage
d ivider and decimal-point
c ircuit and the rotary switch
a nd toggle switc h must be
obtained separately. I used
a kit fo r the convenience of
the PC board. However. buy
ing the individual compo
nents a nd assembling them
on a piece of perfboard will
c ut the cost signific a ntly.

Pho to A shO'NS the inte r
nal construction of the
DVM. About "h " of the PC
board wh ich is supplied in
the evalua tion kit is c ut
away. The cut is made at the
upper edge of the pads
w hich accommodate the in
put jacks. A 1" strip is then
c ut from the bottom of what
rema ins of the PC board a nd
reconnected at an a ng le of
90 degrees. Lengths of no. 20
wire restore the connections
and provide mechan ical
support for the strip.

All capacitors except the

P."
CoIled test leads

Part number
278-75O(R)

Cost
3.99

ohm resistor m ight seem the
correct c hoice, given the
lQ-megohm input imped
ance of the DVM. However,
the ADC is an integrating de
vice which will directly g ive
the rms va lue of the recti
f ied waveform. Two diodes
a re used in series to allow
measuring rf voltages as
high as 30-40 volts.

Pho to B shows some con
struction detail s of the rf
probe. The capacitor is just
behind the body of the probe
tip, a Rad io Shack 274-723
solderless probe tip which is
cut to 1-3/4" overa ll . The
component assembly mea
sures 4" from the center of
the la rge portion of the
phono plug to the opposite
e nd of the probe tip. The
shield for the probe is a 4"
length of 3/8"-i.d. copper
tubing. The lead from the
ground cJ ip is solde red into
a notch at the e nd of the
tubing . Taping a 1" " U" into

Yeudota For Parts

For part numbers marked (R):
Radio Shack-local

For part numbers marked (J):
Jameco Elec:trooics
1355 Shoreway Road
Belmont CA 94002
(MInimum order $10.00)

For part numbers mal1<.ed (E):
Electronic Supply Co.
2486 3rd Street
Riverside CA 92507
(minimum order $5.00)

'"Digl-Key Co<p.
PO Box err
Thief River Falls MN 56701
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Part. not In EnlUlltkwl KH. SlAMtltutes for P.rt. In Enluatkwl KH.

Pan V.I.... P.rt number Coot
Pan V.I.... P.rt nLl llb. Coot R1 1001< 271·1347(R) .00
All 9.00 meg 1M(E) 4.50 R2 411< 271-1342{R) .00

00.9K(E)· .50 R3 211< 271·1~ .00
R7 009k 009K(E) .50 R4 1 meg 271·1356(Rj .00
AS 00.91< 00.9K(E) .50 AS 1k, variable 43P·1K(J) 1.19
R9 9.091< 9.09K(E) .50 C1 100 pF DM15--101J(J) .35
R10 1.01k 1K(E) .50 C2 0.1 MY.11100(J) .27

10 Ohms (E)•• .50 CO 0.47 MY.4711 00(J) .45
R11-R13 ,. 271·1321(R) .00 C4 0.22 MY.22I100(J) .33
R14-R16 411< 271-1342tA) .00 C5 0.01 MY.011100(J) .12
Battery CXlM8Ctor -(.I) .10 Pe<fboanl 84P44WE(J) 2.95
cas. =iRI 239 AID cx;n.er1erJdrlYElf ICl7106CPl(J) 9.95
Battery,9-vott 23-464(R) .59 Banana jacks (2) 274-725(R) .59
51, 2-po1e, 3-posltlon 275--1386(R) 1.19 Battery holder 2JO.326(R) 3J
S2, SPST 275612(R/ 1.69 4O-pin DIP sockets - (J) .49.- 274415(R) .40 3VHi lgit l CD
14-pln DIP socket - 1') .17
Hookup wire, m stranded 278-1307(R) 2.19 Unless otherwise shown, resistors are V~ W, 5%, carbon.

1(X).pF capacitor Is dipped mica; others are mylar™, 100 V, with
• 9O.9k and nine 1M in series; $4.50 Is cost of nine reststoee. values in microfarads. Cut one 4O-pln socket In half, lengthwise,
··1k and 10 Ohms In series. to accommodate width of display. Evaluation kit 7106EVlKit
For A6 through R10. prefix part number with TRIoVIIRCflN55D. may be obtaIned trom Jameco Electronics for $34.95.

the lead avoids stressing the
solde r joint

The first ste p in assem
bling the probe is to tape the
exposed leads. Then the
component assembly is
slipped into the copper tub
ing so that the free lead

from the 1N34A lies on the
solder joint of the lead from
the ground cI ip. The phono
jack is soldered in two or
three places. When the tub
ing has cooled, the free end
of the diode is quickly
soldered into the notch.

Finally, a piece of heat
shrink tubing is used to
cover the tubing. The cable
for the probe consists of a
piece of RG-1 74 coax with a
phono pl ug at one end and a
pair of banana plugs at the
other.

Once the DVM is built,
calibration is simple. Select
the appropriate range and
connec t a known de-voltage
source. Adjust R1 until the
correct va lue is displayed. A
new t .S volt battery is a con
venient source.•

Introducing the New
B215 2 Meter

Solid State Amplifier
from

Mirage Communications
2 Watts In - 150 Watts Out

$289.95

• BuUt-In Rx Preamp
• All Mode·SSB, CW, FM
• Remote Keying
• DC Power 13.6 WC at 18 Amps

• 5 Year LImited Warranty
• Optional RC·l Remote Control Available
• Made In the U.SA.

MIRIIGE
COM MUNIC ATION S EQUIPMENT, INC.
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NO SHIPPING CHARGES I

NICORN ELECTRONICS _"" 818 -341-8833
10010 Canoga Ave.Unit B-8. Chatsworth. CA 91311
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l eon Fletcher N6HYK
174 Webster Drive
Ben Lomond CA 95005

Meeting Ends Make
These ten tips will better your club. Are you friendly or frigid?

Rece ntly, a ham I know
moved to an area which

has two ha m clubs . "And
they're both mighty big
bombs!" he told me.

I asked him what he
mea nt

" I went by myself to the
cl ub meetings-they were
on different nights, of
course. When I arrived, at
both clubs, there were about
20 members a lready there,
shooting the breeze in small
groups. Man. were they un
friendlyr"

But, of all the problems
hams face, a re unfriendly
clubs worth worrying about?

If you need statistics, the
answer is that no one knows.
While the re are more than
2,600 amateur-radio cl ubs in
the United States, no one
keeps score of just how
many could be rated " un
friend ly."

But if you ask-as I
have-a number of hams
who move often or who
trave l frequently a nd visit
loca l cl ubs, you, too, may be
surprised at just how w ide-
spread the problem seems
to be.
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Ask, fo r example, hams
who belong to such clubs
as the Nava l Postgraduate
School Amateur Radio Club
in tv'Ionterey, California. !v\ost
of the members are service
personnel who move to new
duty stations every couple
of years o r so, joining new
cl ubs across the country a nd
abroad. Several me mbers of
the Monterey club have told
me of their firsthand experi
e nces about just how friend
ly or unf riendly some clubs
are.

Yet it's a problem that's
hard to pinpoint.

lV\any hams are reluetant
understandably - to name
clubs or even cities in which
they feel clubs a re unfrtend
Iy. As one unha ppy member
put it, " No use me mention
ing names a nd making the m
still more unfriendlvl"

Yet every example and
quote in this re port came
from hams who have faced
frigid receptions at various
ham clubs.

Another reason the prob
lem of unfriend ly clubs is
hard to pinpoint is that wha t

makes a cl ub seem unf riend
ly to one ha m may lead an
o the r to consider that cl ub
as desirable . O ne newcomer
told me, " Whe n I went to
my first meeting at this one
club, no one even asked me
if I wanted to join." But
another ham said, " I don't
like clubs which try to push
you into join ing the first
time you come."

Still, in spite of suc h con
flict ing views a nd the lack
of data on how ma ny clubs
cou ld be rated " unfrie nd ly,"
there are e nough hams tell
ing horror stories about un
friend ly cl ubs to suggest it
might be wise fo r a ll ham
clubs-and their members
to take a careful look at
themselves, to make sure
they do in fac t ma ke new
come rs feel welcome.

From listening to hams
who belong to a variety of
amateur-radio clubs in dif
ferent cities, I've identified
ten tips on how to make and
keep your club " neighbor
ly," to use the word of a
you ng ham from Iowa I
tal ked with recently.

The first tip ca me from an

experience told to me by a
ham on the day after his firs t
visit to a clu b.

" I wa lked in at 7:25 pm,
five minutes before the
meeting was to start. A cou
ple dozen members were a l
ready there . A few of them
were tal king to someone
ne xt to them. The rest were
silent-just sitting there, not
saying a word. O nly a few
glanced at me as I stood at
the door, trying to figure out
where to sit No one invited
me in. Not a one said any
thing to me or even gave me
a nod: '

Tip #1: Ham clubs should
designate two or so of their
members to be greeters, to
welcome newcomers.

Greeters don't have to
be - shou ldn' t be- formal .
They don't have to stand at
the door, wear necktie s and
jackets, have a set patter, es
cort newcome rs during the
e nti re meeting, or such . In
stead, greeters should sim
ply keep a n eye on the club
room door as they mix with
other members; when they
see an unfam iliar face, they



should go over immediately,
introduce themselves, and
initiate the usual ham talk.
Such face-to-face meetings
need not be much more
structured than the usual
on-the-air QSO.

Once the greeter has
learned a few of the specia l
interests of the newcomer,
he or she shou ld introd uce
the guest to another mem
ber with similar interests.
The point is, of course, to
make sure first-time visitors
are not left on their own to
search out members with
whom they may feel com
fortable.

To prod my friend to tell
me more about tha t club
which ignored him as he
walked in to its meeting. I
asked. "50 what did you do?"

"There were just three
empty cha irs. They were a ll
together, at the far end of
the table. I walked down to
them. No one asked me to
sit or anything. I waited a
few seconds and then sat
down. The guy next to me
gave me a glance and then
went on with his small talk
to the ham across the table."

I prodded again: "Not
very friendly, huh?"

"Afte r waiting what I
thought was a proper length
of time for a break in the
chatter, I introduced myself
to the two guys. O ne said
'Hi,' gave me his call, and
went on with his talk about
the weather or something. "

Tip #2: All club members
should be urged to talk
with newcomers.

This is so basic it's almost
embarrassing to mention.
But of course the prob lem is
not that hams are socially
unsophisticated, not know
ing that they should talk to
others. Rather, many of us
get so involved in our own
discussions of hamming that
we may ignore others.

Hams, like many people
everywhere, can benefit
from inc reasing their sen
sit ivity to the interests and
needs of others, especially
to newcomers. That will not

only make recent a rrivals
feel welcome, but also it will
hel p you feel better. As
American humorist Philan
der Johnson wrote, " New
friends leave the heart
ag low."

My friend's concern about
unfriendly ham clubs sound
ed deep, so I urged him on:
"Meet anyone la te r in the
meeting?"

"The meeting started out
with the usua l self-introduc
tions. You know, they went
around the room, each ham
giving his or her name and
ca ll. When it came my turn,
I sa id just what the others
had - my name and call
adding that I'd just moved
into the area."

" Did that spark any inter
est?"

" Not a bit The se lf-intro
ductions cont inued."

Tip #3: Make all introduc
tions worthwhile.

Many clubs open meet
ings with self-introductions
whic h are given quickly and
briefly; many are muttered.
some are embellished with
bits of " in" humor, getting
laughs from on ly a few. Such
self-introductions become so
routine they are close to
meaningless.

I asked severa l long-time
members of various clubs,
"What good are those intro
ductions?" Answers were
limited.

"Gets members partici
pating." (Saying just three or
so words equals partlcipa
tion?)

"We get to know who's
here." (To find that out,
most members have already
looked around long before
the self-introductions.)

" l e ts everyone have a
moment in the spotlight."
(Hams, with all the ir distin c
tive skills and ac hievements.
need thatl)

Introductions should not
take much time of a mee t
ing. but they should be valu
able. Members should be
encouraged to speak slowly,
clearly, and add a few words
about their recent activities.
interests, or such. Setting a

limit is wise - the member
ship guide for one grou p
states, " No more than 20
words."

O ne good techn ique for
improving introductions was
suggested by Gene Pie ty
KH6PP, now living in Santa
Cruz, California:

Tip #4: Have a greeter in·
troduce newcomers.

Only a few words are
needed: " Here's a ham new
to our a rea, interested in
horne-brewed rigs. He 's just
moved here from ( . . .J. His
name is ( .. .); his cal l is
t . ) "

An interesting technique
to add friendliness to clubs
was initiated by Bill Webb
NK6H, of Monterey, Califor
nia, when he was president
of his local ham club:

Tip #5: At each club meet
ing, have one or two mem
hers give, say, a 5-minute
autobiography, preferably
with slides, artifacts, or
such, detailing their shack
and their interests beyond
hamming.

These, of course, should
not be formal speeches.
Brevity is the key.

There is the prob lem that
some members may be hesi
tant to give suc h talks, Per
haps they overlook the fact
that when they're A3-ing.
there may well be far more
people listening than are at
their club meetings . So start
by asking those members
who seem to like to get up
and speak. Also ask frequent
ly for volunteers - that ap
parently shy one may well
be masking a stimulating
speaker! After a few mem
bers have presented them
selves, most of the others
wil l usua lly want to take
part. too. Certainly some
may be strictly against get
ting up to give such talks,
but there's no need to pres
sure them into participating.

Another idea to help
clubs welcome newcomers
came from this story told by
a ham in central Ca lifo r
nia-tha t's as close as he
wanted to identify this club.

"Afte r my firs t meeting,
when I got home, I realized I
rea lly hadn't learned much
about the club. Sure, I heard
the treasurer's report-they
had severa l hundred dollars
in the till. But since they
didn't say what activities
they're into, I couldn't tell if
they had money or not. The
president said the newslet
ter gave details about an up
coming fie ld day, but I
didn't see a copy - they
were mailed to the memo
bers' homes. And I met a
couple of guys, but too fast
for me to remember all the ir
names and calls."

Tip #6: Give information
packets to newcomers.

The packets should in-
c1 ude, at the very least

1 . list of members with
the ir ca lls, addresses, and
phone numbers .
2. list of committees
members and tasks.
3. Minutes of the last few
meetings .
4. Copies of recent news
letters.
5. Schedule of activities.
6. Repeater frequencies
for the area.
7. A copy of the club's
constitution.
8. Instruc tions on join ing.
Other materia ls some or-

ganizations give to new
members-although I know
of no ham clubs wh ich pro
vide these - include:

1. local sources for equip
ment, parts, services, etc.
2. list of names of mem
bers' spouses and chil
dren (helps develop fami
ly involvement).
3. History of the club.
4. A few copies of articles
about the club - say the
top three articles pub
lished in the last year
or so.
Here 's the experience of

another ham. It's valuable
because it points to another
tip to help ensure that visi
tors don't come to just one
of your club's meetings and
then neve r show up aga in.

"The club's sec retary
gave me an application
form for joining the club. I
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thought that was a nice
touch. later, I read the ap
plication. It included a state
ment I was to sign, agreeing
to abide by all provisions of
the club's constitution . That
seemed overly formal , but I
figured, well , maybe they
have a good reason for that
provision. Only they hadn't
given me a copy of the con
stitut ion. And when I asked
for a copy, I was told it was
being revised and would be
ready in a month or so, but
not to wony, just go ahead
and sign anvwav."

Tip #7: Give newcomers a
copy of the constitution,
rules, by-laws, or whatever
guides your club.

Even if your constitution,
for example, is being re
vised, prospective members
shou ld be given a copy of it
so they'll know the ground
ru les as they are at the mo
ment. Many prospective
members consider such doc
uments quite seriously. They
like to know what they' re

getting into-how decisions
are made, dues increased,
leaders se lected, and such.
They don't agree with the
advice of American writer
George Ade: "To ensure
peace of mind, ignore the
rules and regulations."

An officer of one ham
club I visited handed me an
application form on wh ich
two members were to sign
as "sponsors" of new mem
bers. But since I didn't know
anyone in the club and since
neither that club officer nor
that form told me how to
get sponsors, membership
seemed to be blocked.
Therefore:

Tip #8: If new members are
to be sponsored b y estab
lished members, make sure
information on how to get
sponsors is readily available,

Of course, if a member
brings a newcomer, he or
she most likely would be a
sponsor and would usually
help find additional spon
sors, if needed. But clubs

which require sponsors
should have a method for
providing them for prospec
tive mem bers who come on
their own to a club's meet
ing. Greeters or club officers
might be appropriate spon
sors .

Another problem for new
comers is highlighted on the
second page of The Radio
Amateur's Handbook: "One
of the first obstacles for a
person se riously interested
in amateur radio is finding a
local amateur to provide as
sistance. This volunteer
amateu r is called an ' EI
mer: " (Emphasis added by
author.)

Finding an Elmer should
certainly not be an "ob
stacle: '

Rather, an Elmer should
be immed iate ly available to
every newcomer- to pro
spective hams, to new hams,
and- just as important-to
established hams who move
into a new area.

But there's an additional
problem with many Eimers

today. They may tell a new
comer something such as,
" If you need help, give me a
ring: '

That's not really much of
an offe r of help. Eimers
should do more than that.
One good example is J. V.
Rudnick K6HJU of Felton,
California, who has been E1
mer to scores of hams. He
drops by a new ham's shack
a few days after they meet.
He comes with tools, ready
to spend a few hours, if
needed. to help find e lectri
cal interference, check out a
new rig, se lect an anten na
location-all examples from
his recent Elmering.

Tip #9: Ensure that every
prospedive member gets
an Elmer-an adive Elmer,
a real Elmer.

Fina lly, the essentia l tip:

Tip #10: Evaluate your club
and yourself: How do you
think newcomers would
rate youl

Are you and your club
friendly or frigid?
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OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

• Compatible with every known transceiver-yes, synthesized
and relay swi tched types included.

• No transceiver modifications are ever required!

• Connects only to MIC and external speaker jack-no inter
nal connections to your transceiver required.

• Natural push to talk operation-no need to pause-you may
talk the instant the button is pressed.

• No annoying repetitive squelch tails

• No potential for repetitive information loss
• In addition to superb simplex operation, Private Patch II will

operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater mcdift
cations are not required.

THE ULTIMATE SIMPLEX AUTOPATCH

OPTION : FCC registered coupler,
Inquire about commercial and half duplex models.

~ ..

PRIVATE PATCH II is for the discriminati ng amateur
who demands the finest in simplex autopatch perfor
mance, features and qual ity. Our digitally processed
VOX and simplex loop create a level of communica
tions quality which is not even c losely rivaled. Please
· .. do not confuse our technique w ith sampling! !
PRIVATE PATCH II has the follow ing major advan
tages over sampling type autopatches:

STANDARD FEATURES

• CW identification-ID ROM Chip included.

• Single chip XfAL controlled tone decoder.

• Tone to pufse-ccompatibillty wi th all telephone systems
eliminates critical tone adjustments in the mobile-no wrong
numbers, ever! Can be strapped for straight tone dialing.
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• Sophisticated toll restrict logic - user programmable restrict
digits.

• Five digit access code-59,049 user programmable code
combinations! (Their three digit code beginning wlth " has
less than 196 combinations.)

• Ringback (reverse patch)-alerts you with ON 10.

• Busy channel ringback inhibi t-will not send CW 10 alert if
channel is in use - defeatable.

• Threelsix minute "timeout" timer-resettable from the
mobile-four ON 10 warnings during final minute.

• Control interrupt timer-assures reliable and positive control.

• Self contained 115VAC supply-230V 50.00 Hz available at
slight additional cost

• Modular phone jack-and seven foot cord.
• 14 day return privilege-when ordered factory direct

• One year factory warranty.
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Tester Project: England '83
Wherein you flash-chance transistors, chap.

Reprinted by permission from the May, 1983, issue 01 Radio &. Elec
tronics World. 200 North Service Road, Brentwood, Essex, CM14
450, England The transistor tester was designed by R A. Penfold,
12 The Crescent, Hadleigh, Bentleet, Essex, 557 2HF.

CIRCUIT DESCRIPTION

The full circuit diagram althe transistor tester Is shown in
Fig. 2. The LF oscillator is a straightforward 7555 astable, 0p

erating at a little aver 1 Hz. let is a CMOS version of the 555,
used primarily because of its low current consornpnco. In or
der to permit the use of very simple NPN/PNP switching, sep
arate NPN and PNP test sockets are used, as well 8S separate
zener stabilizers and base resistors. In the prototype, there
was a tendency for very high gain PNP transistors not to cut
off property due to the output of le1 going slightly less than
fully positive on the appropriate output half cycles. This pre»
tern was completely overcome by making A4 and R5 a little
higher In value, and adding R3; which have no significant et
fect on circuit operation In other respects.

The closed-klop gain of the circuit Is accurately set at unity
by R10 and A13. R6, A7, Al1, and R12 are cicee-tcterence com
ponenta so that consistent results are obtained when moving
from PNP mode to NPN.

AS and R9 form the load resistance for NPN devices, while
R14 and R15 are the load resistance for PNP devices. The val
ue of R15 sets the operatino-current range of the unit. It varies
from about 450 uA, with one LED switched on, to around 12
rnA with all ten activated. This gives a reasonable operating
current for low gain devices, whilst removing the need for ex
cessive current now when high gain transistors are belng
tested. R141s added In series with R15 merely to provide addl·
tional current limiting If a ciceeocircutt device Is CheCked.

SwItch SW1 Is all that Is required to glYe NPNlPNP switching.
It switches the Input of the display circuit to either the output
of 1C2 or the PNP-oollector test socket (note that IC2 has a
class A output stage which enables its minimum output volt·
age to swing down to neat the negative supply potential).

The display driver Is an LM3915N integrated circuit OC3),
which Is similar to the popular LM3914 device. The LM3914
has ten linear LED threshold voltages, whereas the 3915 has a
logarithmic scale with the LED threshold voltages at 3-dB In
tervals. This enables a wider range of currentljlaln values to
be covered, with the maximum value belng about thirty times
higher than the minimum. R16 controls the LED operating cor
rent, and the specified value provides around 4.5 rnA. Fig. 1. The two basic circuit configurations for testing NPN

and PNP transistors.

switched on only when the
output of the oscillator is in
the 1Cl\¥ state (it is cut off
when the output is high), A
zener diode is used to give a
stable output voltage from
the oscillator so that a rea
sonably stable base current
results.

The bar-graph driver and
display are fed with the volt
age developed across the
collector load resistor. Cir
cuit values are chosen so
that a very 1Cl\¥ gain device
produces only sufficient
voltage to activate one or
two LEOs, while a very high
gain device will activate all
ten. So, with a serviceable
device being tested, the LEO
display should flash on and
off, and the number of LEOs
will indicate the gain.

In the NPN mode, an os
cillator, zener stabilizer, and
series resistor are again used
to pulse the base of the test
transistor with a reasonably

•• TEST

I~~ 1=-1
,.,

.~

.~

-
. ~o_.-

l ,'.
,

"n• '"OK ~~•

Design
The basic setup used in

the transistor tester is shown
in Fig. 1. Schematic (a) shows
the block connections for
testing PNP transistors and
(b) shows the slightly differ
ent arrangement needed
when checking NPN devices.

Looking first at the PNP
mode, a low-frequency os
cillator drives the base of
the text device via a resistor
which sets the base cur
rent The transistor is thus

.~

sign is really a cross between
these two. It uses a flashing
1Q.LEO bar graph to indicate
whether or not the transistor
is usable-the number of
LEOs activated gives an indi
cation of current gain. This
novel system enables checks
to be made very rapidly and
easily, as well as providing
more reliable and informa
tive results than a single
LEO tester.

viceable devices, or cali
brated metering circuits
which give a rough indica
tion of current gain. Our de-

Transistor testers normal
lv fall into one of two

categories: basic units where
a flashing light indicates ser-
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stable current However,
there is a minor complica
tion in that the voltage de
veloped across the load re
sistor is relative to the pose
tive supply, whereas the bar
graph driver requires an in
put voltage referenced to
the negative supply rail. A
unity-gain inverting amplifi
er is therefore used between
the load resistor and the dis
play driver to give a suitable
input signal for the latter.

Fig. 2. Complete circuit of the tester.
Construction

Practically a ll the com
ponents are fitted on the
printed circuit board. the
on ly exceptions being the
battery and the sockets. De
tails of the PCB wiring are
provided in Fig. 3. If the spec
ified case is used. the two
cutouts in the corners of the
board are necessary to
mount flush with the pillars
inside the case.

It is essential that the
mounting ho les for SW1 and
SW2 are accurately posi
tioned on the front panel .
One way of ensuring a good
fit is to use the board as a

template. It is probably best
to initially drill small gu ide
ho les of about 1 mm in di
ameter.

Construction of the PCB
is quite easy, but note that
IC2 has an MOS input stage.
Although IC1 is a CMOS de
vice, it does not require any
special handling precau
tions. The tags of SW1 and
SW2 should be pushed right
down into the board before
these components are sol
dered into place.

The test sockets are two

groups of three 1mm sock
ets. and provided each set of
three is tightly grouped, it
will be possible to fit most
transistors directly into
these without difficulty. A
set of test leads can be used
to make connections to
transistors that will not plug
into the socke ts. The tags of
the sockets should be bent

at right angles so that they
do not come into contact
with the PCB when it is fitted
into the case.

Operation
In use, the mode switch is

set fo r NPN or PNP. and the
test device is connected to
the correct sockets. If the
device is functioning prop-

•

----- .... - .. - ..

,..
•

""' ...
",.111

'"

•

_ IIDII

.~..
.It

Photo A. The transistor tester.

Fig. 3. PC board, foil skie. Photo 8. Inskie the transistor tester.
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10uF,25 V
100 nF myIar™

ICM7555
CA3140E
LM3915N

BZY88C5V6
(3mm red lEOs)

Semiconductors

IC'
IC2
1C3
01,2
LE01-1 0

Miscellaneous

SW1, 2 SPOTmin toggle switch
B1 s -ou battery
SK1,2 tmmwencer
Sockets (see text), plastic case
(120 x 65 x 4Omm), battery ceo
nector. PCB. pins, wire, etc.

Parts Ust

Resistors

% W,5·/.. unless stated otherwise
R1 22k
R2 6.8 megs
R3 27k
A4, 5, 16 2.7k
R6,7, 10, 13 100+<; (1%)
AS, 15 100R
R9,14 180R
R11 ,12 10k(1 %)
R17-26 470A

Capacitors

C'
C2

that the transistor under test
has gone open ci rcuit. .

'"

connected correc tly and
that SW1 is in the right posi
tion. Also. do not hold the
transistor in the test sockets
touching the base and eel
lector leads. This could sup
pl y a small current into the
base of the component giv
ing a high enough collector
current to activate one or
two lEOs. If the display fails
to light at all. it indicates

I

03 ~ 0' ee 07 De 09 010 01 1 0 12

** * ** * * * * t

,.,

If the LED display lights
continuously. th is indicates
that the device under test is
closed circuit, but check to
be sure that SW1 is in the
right position and that the
device is connected correct
ly. If not all of the lE Os
switch off. this indicates
that the test device is fa ulty
and has a high leakage level ,
but again, check that it is

Fig. 4. PC board. component side.
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erlv. the LED display shou ld
flash on and off w ith a suit
able number of LEOs being
switched 00. It is a good
idea to test a number of
transistors of various types,
which are known to be fully
operational, so that you
know the approximate num
ber of LED> that should be
activated when testing a sus
pect device.
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HAM Mast erTapes
Beta or VHS Tapes

MFJ Models
100,-.0" fil,C, a HID

,
Nye-MB5 3 Kllowa" Tuner

DIGITAL
FREQUEN CY
COUNTER
Triony. ·
Mod.1 TR·l llOO
I).lIOO MHI
OiliJl max Mod.1
D·510 50 H,·1QHz

·· · · ·r .. - j -,.-
- "" ..

SMART PATCH
CES-S'm p.... Aul0Piol ch 5 10·5'\ W Ill Patch FM
f ,.nKeloe, To You. Telephone G,elll Fo<
Te1ephQne ClIlS From l,IobIle To 8.lwo S,m p le
To Us.e -S319~

DRAKE, l A-7A, R-7A, L·7, Earth
Satel lite ReceiYElf ESR-24, THETA
9000E a 500, EARTH SATEWTE

S1 AnON E5S-2250

D IICOM]
Ic.R7IA,IC751A, IC·745.IC·27A , 1e-37A

1~7A.IC·271AJH.IC·2KL.IC·471A, le·290H,

SANTEe
ST·222I\IP
ST·1421UP
ST~421UP

NEW IMPROVED
MURCH Model
UT2000B

Repeaten in Stock:
Yaeau FTR·2410. Wilson
ICOM ICRP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHz) Spectrum

ROBOT 450C-8OOC·12OOC
Color Mod Kits

long·•• nge Wi.... ..
T.lept>or.. lor ••port
In s tock

Compl ete Bullernut Anlenna
In ventory In Stock '

BENCHER PADDLES &
Vlbrople.. Key s In Stock t !

New TEN·TEC
2591 HT, Corsair In Stock

DENTRON IS BACK IN STOCKI

FT·QNE, FT·980, FT·n , FT·230A FH 57GX
FT·726R, FT·290R, FRG·7700, FT-203R

YAESU ICOM Land·Mobll, Hn
FT.208R IC2AT Midland
FT.108R IC3AT WII.- Minl·Com II
n Clll03 lC 4AT .,..... FTC·220). n ~103

IC02AT
\comIC·M12 1'.........

T........_t

For the best buys In town call:
212·925·7000

Los Precios Mas Bajos en Nueva

Yorl< .. '1'"_
KITTY SAYS: WEARE NOWOPEN 7 DAYS A WEE K.

Saturday & Sunday 9to 6 PM
Monda y-Friday 9 10 6:30 PM Thurs. to 8 PM

Come 10 Barry's for the best buys in town.
For Orders Only Please Ca ll: 800-221.2683

••

l

ONY Safety
belts-in stock

- . ')' ~,,!- • , • J

lI i ll ~ ::.- ~
. -"'- - --- -
-' - - --.....

.. Compute,
. ......... s tocked:: MFJ.I224,.....

. AEA CP·1 , Kantronics
ICROlOG-AIR I in stock Big Ham ClockIHam Tags

KANTRONICS
Field Day 2, Mini-Reader.

Interlace II, software
and code rapes

EIMAC
3·500Z
572 8 , 6JS6C
12BY7A &
4·400A

R-6OO, R-1000, R-2000, T5-93OSIAT.
TS 4305, TR 2500I350O, TA-9130, TR
7950, l'N-4000A.
Kenwood Servicel Repair.

We are your FLAGSHIP
STORE for the 1984 ARRL
National Convention. Join
Us.

ROCKWELUCOLLINS
KWM·380

VoCom/MiragelDalwa
Tokyo Iiy·Power
Ampliliers & large inventory of

8 }.HT Gain Sax ton Wire& Cable
ntenna s IN STOCK

AEA 144 MHz
AEA 440 MHz
ANTENNAS

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

ORDER LINE
CALL

800·221·2683
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export Order. Shipped Immedl•••I)'. TeLEX 12·7870
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Mike Apsey WSVKG'J
80.91
W . Peterborough NH 03468

Rick Myers WBSA YO

PO Box 807
Van Alstyne TX 7SQ9S

Sounds Good to Me
Two Texans put together '73 Morse R/T. " It's the best

Basic VIC-20/C-64 code program you will ever see.

. 5 YOt.n 10 "'N " 741500

t ",·ff, '2 Y

...

Run/Stop key is an excep
tion and acts as a Break key;
if accidentally depressed.
type "CO NT(inueY'.

This program features a
zss-cbaracter keyboard buff
e r. If the 255-eha racter limit
is exceeded, excess entries
will result in the "string too
long" e rror message. Should
this occur, enter "CO NT" to
resume.

The De lete key may be
used in the normal manner
to make changes and cor
rections, providing the cha r
acter to be corrected has
not been or is not be ing
transmitted at the time of
the attempted correction.

A transmission may be
aborted by using the Clear/
Home key, but can be called
only from the Transm it
mode. Exercising this func
tion results in a clear screen
and loss of the buffer con
tents.

Six 255-eha racter buffers

-If- 0,' a OOO 0-4' Ca-:r"'... •
Tao,....... " """,,'". 0- ,.

.~\/
,~

<frD
USCII fhJ

.l.• '"• ro 74LSOO •, • ,

.l.• , ..,
';1' 0 ,47,, - • • e

'" ·J;0 .l,.- I
,,

0,41,._ ...,
• ..., ~

'" 0 .001'" •• OU 'OO 001
"fY 'NPUT, • "' '"• D,',,_

f:--

Prosign Key
AR )
KN -
SK
AS @
BK •
BT

In addition, Morse error
(eight dits) is sent when Re
tum is depressed or an unde
fined key is struck. The

struc ted the interface . If you
engage the Receive option
without an interface at
tached, 73 Morse R[T will
lock and you will be unable
to return to Tran sm it. Until
you have construc ted the in
terface (or attached a suit
able one), place a Remark
(REM) at the beginning of
program line 255 to prevent
the lockup. Remem ber to re
move it when you connect
an interface.

73 Morse Receive/Trans
mit supports the fo llowing
amateu r CW prosigns:

73 Morse Receive/Trans
mit a llows type-ahead buffer
ing of up to 255 cha racters
and three (or more) 255-char·
acter message buffers into
wh ich may be placed a CQ,
station brag tape (rig mes
sage), and QT H information.

Additionally, a simple in
terface schematic is includ
ed in this a rticle. With it,
your Commodore VIC-20 or
-64 can be connected to
your rad io and be used with
73 fo..1orse R/T on the air.

Two items of caution be
fore describing this program
in detai l. First, if you make
program modifications, add
no line number preced ing
line 200. Any line appearing
prior to 200 must be pro
cessed between each cha r
acte r sent by the program
and even a Remark state
ment will deteriorate the
sound.

Second, we suggest you
avoid attempting to enter
the Receive mode of this
program until you have con-

AL1f~NAT f I ItfLAYI ~fYING
r - - - -- - - --------- - - ...
: ·5Y -.I "[1 !
I~ L.~[1~HUNN :
l ~ :
I I 5Y ~EEO "ELAY IL , .J

,

•

uSCII NfI_r,,
£P,,,,,,,
•,,,,

@ Il~OUN O TO " N 1 U L500
A,M ;t

, '. 12,

Three things plague IYX>rse
code transmit/rece ive pro

grams. First, the good ones
are expensive. Second, the
inexpensive ones don't gen
e rate good-sou nding Morse.
Fina lly, most Morse pro
grams you enter yourself are
in Basic and are too slow to
generate or copy well
spaced Morse.

So what have we here ?
True, it's Basic tha t you
must enter yourself, but be
fore you dismiss it as just an
other Morse program, con
sider that '7 3 Morse R[T"
has been carefully assem
bled to make maximum use
of Commodore Basic.

Because variables Im
prove program speeds, the
program sections using num
bers have been created to
use the faster variable meth
od. Morse spacings have
been carefully guarded, and
this program generates the
best-sounding code possible
in Basic at speeds from 5 to
SO wpm.

FiB- 1. 73 Morse transmit schematic.
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Fig. 2. 73 Morse receive schematic.



READY.

Program listing.

:100 DATA•• • • • •• • • •- . - •• - ••• -. -, -. --., - - •• --••• • -. - •• -. -.-, - •• -.
:110 OATA-----•• ----••• ---•••• -, •••• - ••••••• - •••• , --•••• - •• , ----.
:120 llATA--- •••• -.-.-•• <. - ••• -.>••• --•••• - •••
:130 DIlTA. -, - •••• - . -" - ••• •••• - • •-- ., ••••••••• --, -. - •• - ••• --,-.
540 DATA---•• -- •• --. - •• -., •••• - ••• -, ••• - •• --, - •• -. -. --, --••

10 GOT0200
1~ FORL_ITOLEN (~' (AI I,S'_~ID' ("' (A ) .L,I I,~_T,IFS'_M-"THEN~_DL

20 POKE~,PIPDKEW,K,FORD-ITO"IHEXT,PDKEV,ZIPOKEW,UIFORD-ITOES,NEXTINEXT

30 FQRD_ITOBF,GETK"PRINTKt,
32 IFK'_CHR' lQ )ANDBt< >"" THENB' _LEFTt lB' , LEN lB'1-I 1. 60T030
34 IFK'-CHR' IQQ ITHENB,_M", PRINT "(SC)" , GOT030
30 B'-B'~K,.NEXT

38 IFBtO --Tl£N:lO
40 6ETK'1 IFK'-" "THEN40
4:1 B._KtIPRINTB'1
:10 A-ASClB' I,B'_RIGHT'IB',LEN lB' )_II,IFA >LLTHEN2:10
00 IFA_SPTHENFDRD_ITGWS,NEXT,GOT03B
70 A-A-FF, IFA<ITH£NA-I
80 EiOTOl~

100 IFPEEK (CI-ZTHENL-L~I,IFL<HTHENtOO

11 0 L-Z, IFPEEK (C I-Zn£NPRINT " MI
112 IFPEEK (GI- VTHENPOKEI98, I, GOT024:1
11:1 JFPEEKlC ,_ZTHENl12
120 L-L~IIIFPEEKlCITHENI20

130 IFL >HTHENX-X~X.H- (E'H~L~L~N I /F.60TOI:lO

140 X-X+X+J,H- (H+H+H+L+L+J I/S
1:10 L-Z ,IFx>RTHENX_I1 GOTOI OO
100 IFPEEK ICI -lTHENl.-L+I. IFL~L <HTHENl00
110 IFNOTL~L<HTHEN190

180 IFPEEKlC ITHENL-ZIGOTOl oo
190 PRINT~ID' lR',X,I ll,X_I,L_ZIGDTOI OO

200 DI~' (:lI )IFDRL-ITO:llIREAO~' IL I,NEXT,S-20

210 PRINT" (SC) (CR) 13 l'1ORSE SEND/RECM.PflINT- (CD) (CD) (CD)SPEED re TO 801eCR) (CR) "S" (CL ) ( el) (CL) (C
L) (CL)" I

21:1 I~SIIF9 <SOflS >eoTHEN21 0

, 220 PRINT "(SC)" , POKE36S7S, 1:11 V-36S701 P-2301 l-O, W-31148, K-2221 U-z:l41 T-2300/S"I. 2:1
22:1 SF_T1 12 1ES_1:100/SA2IFF_39, LL-90. gp-32. WS_31l1 DL_31l1 IFS>30THENDL-4.T
230 R'_ " TEMNAIOGKDWRUS??QZYCXBJP?L?FYH09?S???1?+~?7/-61????I?lZ???3 !4:1 "

23~ R'-R'~"77?7777, 7177, 77777 (77 , ??????77-?7' ???????? , 7?' ????77??????t "
240 S-4,E-9,F-121H-16IC-37130,6-191.I-IIJ-21N-6,Q-20,QQ-19.R-t22,X-1IV-SIPOKE31138,~

24~ PRINT.PRINTSPC (9 IM (RV)X~T(CD) ".GOT040

2:10 IFA >132ANDA<141THENAaA-132,ONAGOT0310.33O,3:10.370,320.340,300,380
25~ IrA-9:\THENPRINTIPRINTSPCI7 IR(RV)RECEIVE(CO) M.GOTDI90
200 GOT021 0
310 K'-" CQ CQ CQ DE W:!VKC/l W:lVKC/I K - IGOT04:1
320 PRINT.PRINTIINPUT"BTATJON CALL"ICt
32:1 PRINT, INPUT"NAMERIN'
32B PRINT "(SC)".60T040
330 K'-" " ~C'+ " DE W:lViCC/I " ~B' I GOT04:1

340 K'_" QTH PETERSORDU6H. NH? PETERBOROUGH, NH. _ "~B'I6OT04~

3~ K.-"8O HW CPY "~N'+"? 1(77)K". 6OT04:1
300 K'-" RIG HR TEN TEC CENTURV121 INTO A DIPOlE _ KEVIN6 WID A VIC 20 CmlPUTER"
361 K'-K'+" - FRIEND WS~YD WROTl: !IOFTWARe - "+St,GOT04:1
310 S'-RRIPRINT-(SC)"SPCC61 -(CD) (RV)CO~POSIN6(CD) -

311 GETK'IIFK'-CHR'(I3bITMENPRJNT,PRINTSPC (6)- CRV) SENDING (RO)(CD) ",GOT038
312 IFK'_""TMEN371
313 PRINTK'I,IFASCCK' I >132THENPRINT·(RVl "~ID'lMll:l1246!1".ASC (K'I-l32,tl"(RO) "1

314 IFKt-CHR,l20 ITHENSt-LEFTtCBt.LENlB,I-l1IGQTQ311
31:l IFLEN IB'I_2:lSTHENPRINT- (RV)" II 6010371
376 S'-Bt~K'1 6OT0371
3SO K.-" DE IrI:lYlCC /l -~B'IGOTD4'

will not function during Re
ceive. Function keys may be
e mbedded during Compose,
but remember that the
lengths of messages linked
in this manner will affect the
maximum count of 255
characters. It is easy to eX4

ceed maximum buffer
lengths unexpectedly in this
way. Should an error devel
op due to this, type GOTO
SO and your transmission
will continue with the of
fending characte rs re
moved. Depressing F7 a sec
ond time will send your
Composed text.

gram lines to allow more
than the standard line
lengths, caution should be
exercised on the unex
panded VIC-20, as memory
limits can be approached
quickly and result in erratic
code spacing. Should this
happen, abbreviate your
messages or add memory
expansion.

f7 toggles between Com
pose and Send modes.
When Compose is chosen by
a single depression of the F7
key, 73 Morse R!T will allow
building your transmission
in advance of being sent. It

F4 sends the QTH or other
message contained in pro
gram line 340.

F5 will transmit " SO HW
CPY(name)? (his ca ll sign) DE
(your callsign)" followed by
the invitation to transmit
"{KY'. This function demon
strates how two (or more)
Function Keys can be linked
(concatenated). In this ex
ample, F3 is ca ll ed by F5 .

F6 sends the station brag
tape (rig message) or the
contents of program lines
360 and 361. These linked
lines a re explained in f1
above. When linking pro-

are included with 73 Morse
RfT. All are accessed from
the Function Keys on the
right side of the VI C·20 or
-64. Earlier, only three were
mentioned. The reason for
this is that to be useful, one
buffer must hold the station
ca lls ign input, another the
callsign of your station, and
the third an HW CPY link.

Al though more than sug
gested data could reside in
the preceding three buffers,
their function limits the
length of the contents. Feel
free to change the contents
of any buffer (Function Key)
as you wish. Details of how
this may be accomplished
can be understood from
reading the fo llowing docu
mentation sections .

F1 will send the message
contained in program line
310, which in this case is CQ.
Any message up to 255 char
acte rs in length may be
placed in this buffer. You
are limited in line length,
however, to the default lim
its of your computer (88 on
the VIC·20, 80 on a -64). If
your message exceeds these
lengths, it is suggested tha t
you add a second line num
ber (in sequence) to com
plete your message, as illus
trated in the link example in
program lines 360 and 361 .
Notice that COTO 45 ap
pears at the end of the last
line of buffer text only and
that line contents must be
linked as " KS= K$ + " on
additiona l lines.

F2 allows you to enter the
call sign and name of the sta
tion with whom you are en
gaged. These entries may be
lef t blank, or to change the
data you may recall the op
tion and enter a single quote
(") when the info rmation is
requested. Once a name or
callsign has been entered,
ente ring a null will preserve
whatever data resides in the
memory for those catego
nes.

F3 will send "(his ca ll sign)
DE (your callsign)" if a call
sign for the stat ion being
worked has been entered.
Your call must a lso appear
in program line 330.

73 Magazine. June, 1984 39



READ V,

C-64 modifications to 73 Morse R/T listing.

20 POl<EYO, FI POl< E... , KI FOFlD·ITOl'h NEXT , POl<EVO. Z, POl<E....U, FOFl D- ITOESI NE XT, NEXT
20~ POl<E~3281 , 0IPOK E~280.0IPRINT · (MH ) (SC} M , FOFlI·~4272T0542qoIPOKEI , OINEXT

210 PRINTsPC 1101 · J/04~ SEND/REC·I PRINTSPC: 191· CCO) (CO) (COHlPEED l ~ TO 901( CJl) ( CJl) · S· CCL) CCl)
( CL) ((:0 (Cl>· ,
210 POKE~4272. 05, POKE5<'273. ~11 WF.~4270 1AO·542n 1SIl·~4278 1 W-05 1"'l·W+1
217 POKEWF ....IIPOKEAO ,ZIPOKESR,240IPOl<EWF.MVIPOKE~427~.8IPOKE~4274.0

220 PRI NT " ( SC>" I VO-~4~01 Z·01 ...5OS76IK.1471 l.I-l:!lll T·2:500/S~I , r.i
240 e ·4.E_9I F_121H- l o, C*56:!l 77, &- 197, 1* II J . 2, N. 0, Q_20 I OO_19, R* 122, X· l I V· S7
241 POKE5O~79.254

24~ PRINTIPRINTSPC ( 181· (RV}XI1T (CD>· , GOTQ40
25~ I FA·~THENPRINT , PRINTSPC (16 1 · CRV)RECE IVE (RO ) · ,GCT0190

zec K. ·· RIG HR TEN TEe TRITON 4 INTO A DIPOLE _ KEVING "'10 A CBI1 64 COI1F-UTER "
370 e.· · ·1 PRINT" (6C ) ·SPC ( 1 ~ 1· CCD) CRV)COtIPOSl N6(CD)·
37 1 GETK. , IFU_CHR. ( 136) THENPfl INT, PRI NTSP!; (IS) • (RY) SEND ING (Ra) CCD) ·, GOT038

F8 sends "DE (your call)".
Useful for IDs and QSK.

Note in line 340 (and oth
ers) the buffer (BS) is added
to the message, preventing
the contents of the buffer
from being lost. This enables
the messages to be used
within text in eithe r the
Direct or Compose modes.
In the Compose mode only,
a reversed number represe n
tative of the inserted Func
tion Key will appear with in
text. Although not repre
sented in Send, the Function
Key will be transmitted.

Receive

With a suitable interface
connected, Receive may be
entered by depressing the
back-arrow (escape) key. A
second push of the same
key re turns to the Tran smit
mode, and in this way the
key toggles between modes.
The back-arrow key may al
so be implanted in text
When encountered, the
modes will change.

The simplicity of the re
ceive circuitry on the ac
companying sc hematic is
roughly representative of
the fun ction refinements .
Al though accurate and fl exi
ble, these restrictions sug
gest severa l actions to en
sure opt imum results.

The variable resistor is
used to ad just the loop fre
quency. loop adjustment
shou ld coincide with the
center frequency of the CW
filtering engaged. For exam
ple, a 750-Hz (typica l) filter
would require your inter
face loop be adjusted to 750
Hz -c the idea being to ad
just the LED to brill iance
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with full filte ring engaged.
As a digital device, the

VIC requires spaces of si
lence between Morse char
acters for recognition.
The refore, rf gain should be
adjusted to permit the LED
to extinguish between key
ing. In othe r words, tune in
the des ired signa l and re
duce rf ga in to a point where
Q RM does not keep the LED
from blinking. A threshold
adjustment (squelch) would
be he lpful here, but is not
within the scope of this arti
cle.

Any suitable interface
can be driven with 73 Morse
Receive/Transmit. The pre
requisite is that the interface
in use is TTl-com patible and
goes low on keying applied
to the exte rna l DEMO D in
put on the inte rf ace in
cluded here.

Although there is an up
per limit to rece ive copy
speed, we have successfully
decoded JO.-word-per-min
ute CW generated by
HAMTEXT and MBATEXT
with this program - admir
able for Basic. We feel
VIC-20 and C-64 Basic has
been optimized at this
point. Morse transmission at
speeds in excess of 65 wpm
is poss ible and has been de
coded by the previous ly
mentioned commercial pro-
grams. At speeds approach
ing 80 wpm, 73 Morse R/T is
detected with excess spaces
but remains readable.

It is important to mention
that no CW decoder will
copy poorly sent CWoIf, for
instance , the transmitting
station sends a question
mark as " IZ" then " IZ" will,

be displayed.
In view of this restriction

to accuracy inherent in all
time-based microprocessors,
we recommend you remain
fa ithful to you r own receiv
ing speeds and not dive into
a speedy QSO you can't
keep up with shou ld your
VIC crash. If you parallel a
key a longside the computer,
you can a lways request QRS
if your program or VIC
crashes in mid-QSO and you
find yourself ad rift without
oars .

Circuil Noles

The transmit section of 73
Morse ReceivefTransmit uti
lizes the CB2 (R5-232 Sout)
signa l at the User I/O port on
the VIC-20 and -64. CB2 will
go low when the transmitter
is to be keyed. This further
enables the Run/Stop/Re
store sequence to inte rrupt
keying at any time and pre
vents the computer from
keying the transmitter on
power-up initialization or
Reset.

For Receive, th is program
makes use of the POO signal
at pin C and the CBl signa l
(R5-232 Sin) at pin B. POO
must go high when a re
ceived signa l is detected.
Although CBl is not used, it
is connected in anticipa tion
of the later addition of
RTTY and ASCI I upgrades.

The 567 tone-decoder IC
is available at most parts
stores and is common.

A 12/24 .156 spacing con
nector is required for this in
terface. Lacking one, a 22/44
pin connector (common)
can be cu t to fit The inter-

•

face may be constructed on
a piece of perforated board
and the underside of the
connector attached to the
board with strong (two-part)
epoxy. Refer to the manual
furn ished with your comput
e r for pinouts.

Do not attempt to key a
rig which presents more
than +30 V or any negative
vo ltage at the key terminals
with the direct keying por
tion of this circuit, for dam
age to your computer will
likely result. Provision for
total isolation of the type
necessary to permit safely
keying such transmitters can
be made through a common
reed re lay using the a lter
nate keying section of the
schematic.

Acknowledgements

The authors of this pro
gram would like to acknowl
edge conceptual ass istance
from lim Thomas W90AG,
whose application of the
567 tone-decoder circuit ap
peared on an interface card
for C'W split-screen on the
ZX-81 and was used by per
mission. Additional thanks
to Cliff Nunnery NU4V from
whom the ZX-81 program
and inte rface are available.
Automatic receive-timing ad
justments used in this pro-
gram were based on the
equations of I. C. Sprott
W9AV, who created them
for the TR5-80 computer.

Notes

If in testing this program
you notice scrambled CW,
look for an added or missing
comma in the Data state
ments of lines 500 through
540.

Users of the Commodore
64 should replace any ex
ist ing program lines in the
VIC version with those ap
pearing in the 64 modifica
tion listing. adding those not
shown in the VIC listing.

This program previously
appeared as J/20 Morse R/T
in the bi-week ly JournalaO
and has been in use for over
a yea r. It is in the public do
main.•



The Evolution a Superior
Terminal or RTTY a CW

AIR-l Past
As an R&D project, the AIR-l went smooth as

silk . By using our proven TU designs and softwa re
that's been refined on units such as the ultimate
ATR-6800, we obtained a level of performance
only found in much more expensive dedicated
systems. Compare it for yourself or ask an AIR-l
owner. They work great I

AIR-l Present
Along with great performance, the AIR·l boasts

an impressive list of features, some of which are
exclusive to Microlog.

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

o Full speed RITY 60 to 132 WPM, CW to 150
WPM, & II0/300 Baud ASCII .

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

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

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

• Convenient plug-in jacks for all connections.

• Single board design contains TU & ROM soft.
ware that does not require exte rnal power .

• Full one yea r warranty.

• WRU, UNshift On Space, Word wrap-around ,
Test "Quick Brown Fox" & "RYRYO' in ROM.
Break buffer, Random Code generator, Hand
key input, Real-time clock, sturdy metal cover
and more.

MICROLOG ~"
INNOVATORS IN DIGITAL COMMUNICATION

C64

VIC

The optional on-board 4 mode AMTOR in
cludes these exciting extras:

• ARQ mode A (chirp), Time Diversity mode B
(Selective & Collective Broadcast). and Listen
(eavesdrop) for mode A.

• 'Yard processor mode for full editing of
transmit and receive text .

• The unprecedented ability to transmit BASIC
programs over the air directly from memoryllt
Just load your program normally by hand, disc
or tape, [umpto AIR-l to establish communica
tions, and type a special control command. The
AIR·l does the rest . All standard Commodore
Basic and screen control commands are trans
mitted/received intact, just as you typed them,
for immediate RUN/SAVE. Share BASIC pro
grams with your friends around the world
without tedious "two-step" re-typing or mailing
fragile discs and tapes.

AIR-l Future
There's room for expansion and adaptability

with some really "neat stuff' planned for the
AIR·!. But then, why tip off the competition?
Now you understand how we live up to the title
" Innovators in Digital Communications:' The
complete AIR. I for VIC-20 or C-64 is $199 (with
AMTOR, $279). See it at you r local dealer or call
Microlog Corporation, 18713 Mooney Drive ,
Gaithershurg, Maryland 20879. TELEPHONE
(301) 258-6400, TELEX 908153.

Commod"", .00 VIC 20.", "'l(btrft<! tr..Jrm.tl<J aI Comm<Jdoh, Ekctronics. LId.
Copyrjgbl ~lllll.1 MICROLOG CORPORAT ION



Peter H. Putman KT2B
84 Burnham Road
MorTis Plains NI07950

Piggy-Bank Repeater Project
Set it and forget it.

This inflexible controller doesn't bend the budget.

Photo A. Completed board m inus the LEOs.
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Iknow what you 're think
ing. The last thing this

world needs is another re
peater contro l, right? (Some
wou ld say the last thing we
need is another repeater,
period, but that's another
matter altogether.)

The past few years have
seen a proliferation of mi
croprocessor-based repeater
controls offe red for sale in
73, HR, QST, and other
magazines. While it's cer
tainly true that these units
do offer an amazing array of
function s, bells, whistles,
and the like, it can be said
that such systems may be

far more than the average
repeater operator needs for
simplicity and reliability,

The circuit described here
won't win any engineering
awards but won't break your
bank, either. What's more,
a ll of the parts can be ob
tained easily. The emphasis
is on "se t-and-forge t" opera
tion, so there are a min imum
num ber of functions to fuss
with when performing the fi
nal in stallation . Best of a ll,
this circ uit lends itself well
to modular designs, such as
plug-in cards. In this particu
lar case, th is meant the end
of the wonderful January

trips to the repeater site to
troubleshoot in minus 10°
weather,

The Split Rock ARA re
peater in Rockaway, New
Jersey, had used fo r many
years a circuit based on first
generation TTL devices.
When it was first bu ilt in
1972, it was a pretty impres
sive piece of equipment!
This controller featured a
'l .Seecond delayed key-up,
a diode-matrix 10 generator,
a "polite" identifier, and
used only 22 I(s, 30 diodes,
3 relays, and numerous tran
sistors to do the job. It was
constructed on plug-in wire
wrap boards (presumably to
a llow for some experimenta
tion) and then the wire-wrap
was soldered. With atten
dant power supply, it took
up about 12" by 4" by
6" - not a small package.

Well, time marched on .
Pretty soon, chips began to
fail about the time that vari
ous pieces of circuit doc u
mentation were mysterious
ly vanishing. The identifier
began cutting itself off in
mid-ID, giving us one of the
world's shortest calls, "DE
W - ", Worst of all, the de
layed key-up began reset
ting on every ca ll, resulting
in more "doubles" and "tri
ples" than the World Series!

What to do? The repeater

users were ready to march
on Washington . Everyone
grumbled about the situa
tion. The most popular ques
bon at our month ly meet
ings (after "when do we
adioumt") became, "Hey,
when are you gonna fix the
10 box?? Hunnhhz"

With visions of a lynch
mob firmly in mind, the de
c is ion was made to deep-six
the old control package in
nearby White Meadow Lake
and redesign a brand-spank
ing-new controller. Thus
would our repeater move in
to the 80s!

I had experimented with
many Rube Goldberg de
vices over the years for re
peater control, being first at
tracted to a design using 555
timers . No good! The 555 is
surely the most versatile I(
ever to grace this earth. but
it suffers from a problem
common to most one-shots:
poor noise immunity. My
first attem pt at a circuit of
this type worked great on
the bench, but soon wound
up in the garbage, as those
poor 555s keyed up on every
spike within a mile of our
site. Sure looked good on
paper, though ..

A circuit using flip-flops
and unijunction transistors
soon made an appearance
in the March, 1979, QS T, '



Photo B. Controller built on plug-in card.
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U4 is set low via NOR gate
USB and after 2.5-3 sec
onds, pin 11 goes high, reset
ting U7B through pin 10.
This is the squelch-tail ci r
cuit If no further activity is
detected af ter 10-1 2 sec
onds, pin S of U4 goes high
and resets U7A through pin
10. The delay line is back on
and ready for the next
user(s).

This may seem like a fair
amount of work just to ker
chunk the old machine , but
you' ll always get a cons is

ach time
u turn on

Fig. 1. Schematic.

USA at th is point goes
high through pin 11 . This line
sets U7B through pin 8,
causing pin 12 of U7B to go
low. This logic is sent to pin
b on USc. Pin S is nonnally
set low (we' ll get back to it
in a moment), with the resul t
that the output of USC, pin
4, goes high and keys the
transmitter through relay
d river QS. When the input
signal is released, pin 2 of
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counter. These two chips
make up the heart of the
timing c ircuit and are never
disabled while the circu it
has power to it The clock
pulses from U2 are fed to
three on-board divide-by-<ev
en ch ips, U3, U4, and Ub,
which are all C04024 types
and which generate the de
layed key-up, squelch tails,
and timeout intervals, re
spectively.

U4 serves an additional
function: It resets the delay
line after 10 to 12 seconds of
inactivity. Or, if you prefer,
it can be disabled. When the
user opens the sque lch on
the repea ter receiver, the en
suing CO R voltage change
(e ithe r high-low or low-high)
will cause Q1 to go low,
which in tum also sets pin 2
of U3 low. This COR signal is
also sent to pin 12 of USA, a
CD4OO1 quad 2-input NOR
gate . U3 is now counting
clock pulses, and after 1.S
seconds, pin 11 of U3 goes
high, setting U7A, a CD401 3
dual-D flip-flop. Pin 2 of
U7A, the Q output. goes
low. This signa l is sent to the
other input of USA, pin 13.
Now we' re ready for action.

and it looked promising, The
user "set" the flip-flop upon
key-up, and the UJTs " rese t"
the flip-flop using the classic
RC circuit to determine
squelch-tall time. Again, not
a bad idea on paper. Howev
er, in the repeater, it was
soon discovered that the
user got erratic squelch tails,
if any tail was generated at
all!

Using tantalum capaci
tors and precision resisto rs
did n't cure the problem. RF I
and timing problems put
th is model in the c ircula r
fi le. Back to the drawing
board! Although the c ircuit
was a clever design, the fact
that the ca pac ito r did not al
ways cha rge comple te ly on
each transmission (especial
ly during a se ries of ra pid
QSOs) led me away from us
ing any RC·type delay cir
cuits for future designs.

The problem was just too
many va riables, suc h as the
quality of electrolvtics used,
type of UIT used, grade of
other transistors, and ques
tionable response in ex
treme environments. How
ever, the basic concept was
ha lfway there- using flip
flop logic and toggling be
tween set and rese t modes.
Ah-ha! Now I was getting
somewhere, and after study
ing schematics for the
10,OOlth time, it occurred to
me that a better way would
be to use clock pulses to do
the job. This meant an on
board clock and appropri
ate divide-bv-Xchips. And so
was born the final circuit (al
though more out of despera
tion than inspiration !).

Refer to Fig. 1 for the
schematic. Q1 and Q2 serve
to isolate any CO R lines
from the CMO S logic, as
well as provide high enough
signal levels for reliable key
ing action. Either positive- or
negative-type COR lines can
be used, swinging typical ly
from .5 to 8 volts, o r vice
versa . U1, a CD4047 free
running multivibrator; serves
as the on-board clock. It is
set to about 120 Hz at pin
10. The output from U1
drives U2, a CD4040 ripple
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key-line d rive r. By using a
NOR gate here , we've incor
porated timeout control,
merely by driving pin S high.
Stops 'e m every time ! This is
easily done by using two
more flip-flops- U8A and B.

let's assume someone
has brought up the re peater
and is chewing everyone's
ear off desc ribing the new
Ultra-SlXO computerized rig.
Remem ber the COR set con
d it ions: U3 is enabled, U4 is
disabled, and U7A and Bare
in the set mode. Refer again
to the schematic and you'll
spot U6, another divide-by
seven counter. When pin 11
of USA goes high, it sets pin
2 of U6 low, enabling the
counter. U6 derives its clock
pulses from pin 4 of U2 fo r
determining the timeout in
terval. The Split Roc k re
peater always had about a
9O-second timer, so th is pro
gram was re ta ined.

As long as pin 2 of U6 is
held low, which it is whene v
e r there is activity on the re
ceiver, it will continue to
count up to 90 seconds, at
which point p in 3 of U6 goes
high and sets uaB through
pin 6. Pin 1 of U8B then goes
high and is sent to - you
guessed it- pin S of USc.
Pin 4 of USC goes low a nd
the key line is dropped, shut
ting pff the repeater.

When our hero runs out
of superlatives on his new
toy and drops the input ca r
rier, severa l things happen.
First. U3 and U6 are im
mediately reset U4 is now
e nabled and its pin 11 goes
high, re se tting U8A a nd se t
ting pin 12 high. like a stack
of falling dominoes, th is
rese ts U8B, which then
rese ts pin S of usc low, and
we ' re back on the air. You'll
get the customary squelch
tail, and that's it! Everything
is ready fo r another timeout

The timeout timer can be
reset immediately upon the
dropping of each input car
rier by using pin 11 of U4, or,
if you prefer a short interval
for the " beep," pin 9. This
will give about a 1-1 .5-sec
ond inte rva l for rese t The

01-04,06
(BOTTOM VIEW)

o
111 EBC

Read on! Now you' ll find
out why I sent you through
all those gates a nd flip-flops.
Refer to pin S of USc. the
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Fig. 2. Printed circuit board.

in the process. No noise
spikes to fool one-s hots, no
variable-length tai ls, time
outs, or del ays. Sound good!
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Fig. 3. Component layout.
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the various fl ip-flops and the
on-boa rd cloc k, and count
e rs tum them off, ke ying the
transmitter a nd dropping it
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SOME OF THE

TOPICS
COVERED INCLUDE:

136 Eas t 3 1st S tree t
New Yo r k, New York 10016
(2 12) 685- 7844 . 673-0680

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 rigwon'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 o ne of New York City's top
commercial studios. Not only is the
p roduction cre w 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 Uor 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
212-685-7844 or 673-Q680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.

Ham MasterTapeS

am MasterTapes brings the bes t
oss ible personalized Ham Radio
:ense preparation right into your own
~ng room. If you, a friend or family
ember wants the best help available to
at past the FCC test hurdle, it's
/ai lable now in Beta or VHS home
deoformat.
Larry Home, N2NY brings his 33

2TS of Ham Radio teaching experience
jht to your home. Each of the 26 video
ssons has close-up details of com
onents and systems along with superb
-aphic drawings. Each lesson has
jportant points superimposed over the
:tion and reviewed at the end of each
ection. This makes note-taking a snap!
liss something? Didn't get it the first
ne? Just back up the tape and run it
gain or freeze-frame it for detailed
ose-up study!
Larry's classroom is a real ham shack.

ee, a 13-year-old boy, and Virginia are
d through the learning process. The
uestions that they ask are the ones
arry knows you would ask if you were
jere in person. You soon feel like you're
art of an ideal small class.
The topics covered will not only get

JU through the Novice test- General
ass theory is covered also. By the time
ou get your Novice license, you will be
ble to upgrade to General or
echnician!
Larry's techniq ue of involving the

ewer with the demonstrations makes
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Photo C. Size comparison of the old and new controller
vers-ons.
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tach the relay to the circuit
board since every relay is
d ifferent So, do what I've
done and glue your re lay
right to the board on its
side- there's plenty of room.
Don't forget to bypass the
coil with a diode or you may
have some problems with
spikes.

It's not a whiz-bang mi
c ro-based control with 3,0IXl
functions, but on the other
hand, you ought to be able
to bu ild one of these for
under $25.00 with all new
parts, and that's a worst
case guess. This unit is ideal
for hard-to-get-at locations
o r for remote links. You can
add a ny type of ID circuit
you like; just use the output
of pin 11 of U5A to trigger it,
through an appropriate tran
sistor.

Have fun! If any ques
tions arise in construction,
send along the usual SASE
and I'll try to help.•

RefenM< IS

1. "A CMOS Control Circuit tor
Repeaters." Donald Dorson
W1GBO, QST, March, 1979.
2. Jameco Electronics, 1355
Shofeway Road, Belmont CA
94002.

Parts Ust

U1 CD4047BE mono/astable
multlv lbrator $.89

U2 CD4040BE 12-stage binarylri~

pie counter .7.
U3.U4.U6 CD4024BE 7·stage binary

counter 2.07
US CD4001BE quad 2-input

NORgate .29
U7,US CD4013BE dual.Q f1i~f1op .78
Q1, Q2, 03, 04 2N3904 NPN transistor 1.00
R1 500k linear taper control

(63P-5OOI<) 1.10
C1 Mylarn.l .022-uF lQO.V

capacitor .13
05 2N356612N2219 NPN transts-

'0< .50
R2,R3 47k, V. ·Watt carbon resistors,

5% .12
R4-R13 10k, V.·Watt carbon resistors,

5% .60
R14, R15 l .2k, V. ·Watt carbon reers-

tors, 5% .12
01,02 Red LED, HXC556R .6.
7ST 14-pln solder-taJlIC sockets 2.03
1 ST 16-pln solder-tail IC sockets .34
Total Parts $11 .45
Note: All prices are from the recent Jameco catalog.

means anytime there's a fail
ure, on-site ma intenance
consists of pulling the bad
board and plugging in a new
one. The defective un it can
be repaired at your leisure in
a nice wann place, not some
ice box on a hilltop. Pho to C
shows the d ifference in size
between the old controller
and the nevi version. Fig. 2
shows the circuit board
used, and Fig. 3 shows the
compone nt layout If the re
is sufficie nt interest. high
quality printed circuit
boards will be made avail
able.

O ne final suggestion: Use
good chips. You' re trusting
the contro l of your mach ine
to th is little bugger, a nd sec
onds o r grab-beg ICs just
won't hack it A good sou rce
for chips wou ld be Iameco
Electronics." If you aren't
sure if it' ll work unde r harsh
conditions, do what r did:
Place the board in a plastic
bag and toss it in the freezer
fo r about two hours, then
pu ll it out. plug it in, and get
the good (o r bad) news.
Prime c hips should handle
this test with no sweat.

There is no place to at-

BOTH FOR
$564.95

(216) 484-3353
,, ~,. ..- USA
""'lIl9"'I P"'l'

LEOs to indicate DELAY and
COR status puts you in busi
ness. Photo A shows a com
pleted board minus LE Os,
while Photo B shows one
version built on a W E$
COMM 56-pin plug-in card
which SARA uses on K2RFI
R. Two built-up boards a re
now in existence, which

AT-l200
TUNER

LA-lOOO-AMP
With 160M

":" .,- --'; '.-.- ' ~":.: '- ':1" ~

- --

~
;Jc4-4 ?:ladle eemmuHicatleHJ

~ III 51 ~ l ~t. s.w. C.lII lun , O h io~ 7tJO ... QJ

Special Head Sets (TelexIHygain) Procom 200 impedance,
wi th boom mike • . . . . • . . . . . • . . . . .. . .. • .... .... • •. $76.95
Procom 300dual impedance boom mike ..•...•.. ..• .$69.95
TelexIHygain Explorer antenna . ... .• . . . . . . . . . . . . . .$279.95
Herne rotor $213.95
AR-40 . .. . •....•..... •. . . ........ ........ . •.... $114.95
MFJ 1224 Computer Interface $89.95
MFJ 959 Receiver Tuner $76.95
KLM 6M 50-52 MHZ........... . •.. . ....... . ...... .$59.95
Amp Supply AEX-1 $74.95
APe ·, $94.95
APe ·, &3AEX·, antennas $289.50
80m addon $24.50ea.
Hust ler Verticals
Hustler 4BTV & 5BTV
Hustler Resonator l 0-80m

high-go ing pulse from pin 9
can be used to activate a
beeper, if needed. The time
out program can be changed
to the lega l limit of 160 sec
onds by ta king clock pu lses
from pin 13 of U2 a nd send
ing them to pin 1 of U6.

Tha t's all there is to it!
The addition of a couple of





Patty Winter N6BIS
PO 80_ 537
Menlo Park (A 94025

Not-So-Famous Garriott Words
In one of his first post-STS-9 appearances, W5LFL spoke at

Foothill (CA) College. We record his dedication to amateur radio.

Last February, Dr. Owen
Garriott W5LFL described
his his toric space-shuttle
operations in a speech given
to oyer a hundred hams at
Foothill College in Los Altos
Hills, California. Owen was
in the Bay Area to address
engineering facult y and
students at Stan ford Uniyer
sity, his alma mater. His ap
pearance at Foothill was ar
ranged by Ted Harris N6 ffU,
Disaster Services Director for
the Palo Alto (California) Red
Cross.

Before Owen spoke, col
lege trustee Robert Smith
wick W6/ZU noted how ap
propriate it was that the first
ham to operate from space
should address a group at
FoothiJJ. because the col.
lege was the original home
base fOf Prciect OSCAR. Dr.
Smithwick also reminisced
about the beginning of the
space age in October o f
1957.

The following is an edited
transcript of Dr. Garriott's
talk.

Sm itty me nt ioned the
events that occurred Oc

tober 4,1957. I well remem
ber where I was on that eve
ning. I was a graduate student
here at Stanford University,
just in the process of looking
for some interesting disser
tation subject. when all of a
sudden the Russians were
kind enough to provide the
ideal opportunity with this
beeping satellite putting out
its beeps on 20 and 40 MHz.

On that Friday evening.
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we went out to the radio
propagation field site (a long
with a good many othe r
hams) and listened to the
sputnik beep its way arou nd
the Earth, a ll of us of course
amazed.

The field site was pretty
well equipped: We had a
number of chart recorders
and different kinds of anten
nas there because the field
site at that time was being
used for studies of propaga
tion effects. Therefo re, we
cou ld connect up the out
put of the Collins receive rs
to the chart recorde rs and
look at the amplitude and
also the very interesting fad
ing pattern, which of course
was qu ite different than any
kind of fading that had ever
been observed on nonnal
2O-MHz propagation paths.

I can remember the ques
tion being asked, "We ll,
tha t's puzzling: Why is that
fading coming along here at
someth ing like a one- or
half-a-Hertz rate?" The per
son who asked was Profes
sor Ron Bracewell , and I sus
pect he knew the answer to
the question at the time he
asked , But the question was
asked to get us graduate stu
dents thinking about it

Well , that fading, as you
all probably already know,
turned out to be the Faraday
rotation of the satell ite sig
nals. As a signa l travels
dow n, as it propaga tes
through the ionosphere, its
polarization is ro tated and
that produces the fadi ng
pattern which we see on the

ground. It was ve ry fortu
nate for me, as tha t turned
into a d issertation topic in
the next year or so.

So I very well remember
what happened that Octo
ber, and it certainly was a
very exciting time, that eve
ning as well as for the next
yea r o r two, as we began to
understand something more
about how radio signa ls
propagate through the iono
sphere.

5pacelab Constraints
Well , we could go on with

some of the historical stuff, I
think, for most of the after
noon. There 's an awful lot of
interest associated with it.
But let me talk about events
of more recent history, like
in the last couple of months.
That is, specifically, what we
were able to do on Space
lab.

We were on duty for 12
hou rs a day, and my ham ac
tivit ies were very carefully
constra ined to make sure
that they did not interfere
with any of our basic mis
sion objectives. I had a list
of 12 items which could not
be violated in terms of the
ham operations, including
such constraints as no more
than an hour a day, never
when I was on duty, and a ll
these kinds of things. And as
a matter of fact, there was
no infringement of the main
objectives of the fligh t. We
did accom plish all of the
scientific activities tha t we
were sc heduled to do-and
more, in many cases-and I

still managed to find a little
bit of time for the ham activ
ities in the off-duty periods.

5T5-9 Equipment

Now, some of you have
perhaps already gotten the
February QS T, so you've
seen a picture of the little
hand-held transceiver that
was used for the in-flight
communications. I'll just
mention a Iittle bit about
some of its characteristics. It
was essentially a Motorola
design, but it was built by in
dividua l Motorola employ
ees during the ir off-duty
time. It may have been a lit
tle bit modified from their
standa rd design; I don 't real
ly know.

The radiated power was
only 4 Watts, but in spite of
that, the signal-to-noise cal
cu lations showed very good
margins. I know the people
here at San Jose City College
had perhaps as good a cal ...
bration as any, and I think
your numbers were some
th ing like 40 to 43 dB signal
to-noise ra tio. And certainly
when we were in an attitude
in which the antenna was
pointed toward the Earth,
people could hear from
horizon to horizon with an
excellent signal-to-noise ratio.

The an tenna that we used
was also built by hams,
these at the Johnson Space
Center Ama teur Radio Cl ub.
It was their own design. It
was essentia lly a single split
ring.. and then the feedpoint
was adjusted a round that



Dr. Owen Garriott W5LFL speaks at Foothill College about
his 5T>9 amateur-radio activities. (Photo by Jim Koski KT6W)

split ring until the imped
ance was matched to the
5O-Ohm coax. The measured
swr before the flight was 1.2
or 1.3, something like that
- really quite good.

The antenna was mount
ed in a little dish about five
or six inches deep and put in
the overhead window in the
af t flight-deck area, right be
hind the cockpit a rea. It
worked extremely well. I
don't know what the real
swr in flight was-I didn't
have a meter-but it must
have been very dose to
what we had measured prior
to flight on the ground, be
cause the performance as
near as we could tell was ab
solutely nominal and gave
very good resu lts.

I had to take the antenna
down after every operation,
because it really filled up
one of these overhead win
dows and the other crew
members preferred to have
the opportunity to look out
instead of at the back of this
metal dish. And so, afte r
each pass on which r was us
ing it. I took it down and sort
of taped it over to a side
wall where it was out of the
way. And then I just took a
few minutes to put it right
back up in the overhead
window again when the next
opportun ity came along.

u. S. Passes

We had publicized, as I
expect most of you know.
what the most favorable op
portun ities would be. We in
dicated that not all of those
listed would be possible in
flight, and that's the way it
turned out. But still, most of
my operations we re among
those that were listed in the
pre-flight forecasts .

We got an extra day ex
tended to the flight. and of
course we had no predic
tions for those, but a lot of
the good hamm ing opportu
nities came in just the last
two or three days of the mis
sion. By that time, I think
people pretty well knew
hOW" to use the orbital ele
men ts that were transmitted

by the ARRL, and I suspect
most of you knew pretty
well when the spacecraft
would be coming over, be
cause certain ly it sounded
as though there were plenty
of people on the ground
who knew when to transmit.

One of the most interest
ing passes came right down
across the Mississippi Valley
on either the last or next-to
last day in orbit. I've had re
ports from people on both
the east and west coasts
who were able to hear those
transmissions. In this case,
the antenna was pointed
right down towa rd the Earth,
and signa ls were rece ived
well beyond the actual geo
metric horizon . Probably
some refraction in the iono
sphere, a little bit of refrac
tion around the limb of the
Earth, would account for
the fact that the signa ls were
really heard over a substan
tially larger distance than a
geometric straight-line path.

It also turned out that
even when the antenna was
pointed toward the sky,
there was enough of a side
lobe around the edges of the
vehicle that some transmis
sions could be heard on the
ground, and vice versa, al
though of course signal lev
e ls were ve ry much lower
than when the anten na was
pointed in an optimal direc
tion .

Special QSOs

A number of specia l con-

tacts were established. For
example, I talked with my
home ham club in Enid, Ok
lahoma, WS Hot Tea Kettle,
where I started when J was a
teenager. My mother was at
the shack, so I had a few mo
ments to exchange a greet
ing with her. And on the
same pass, headed toward
the southwest, we passed
over the John son Space Cen
ter where my sons were at
the local ham d ub. So it pro
vided an opportunity to ex
change a few words with
them.

I th in k most everyone
knows that Senator Barry
Goldwater has been very im
portant to our ham activities
by supporting ham interests
in Congress. I had a special
opportunity to talk with him
for a few seconds passing
down the east coast. And a l
so, very fortunate ly, I ta lked
with W1AW. They were
competing right along with
evervbodv else and man
aged to show up on one of
the published frequenc ies.

King Husse in was another
interesting brief conversa
tion . Of course, there's not a
lot of competing activity fly
ing over the Near East. so I
didn't have too much trou
ble having a very nice brief
conve rsation with him.

Shuttle Communi cations

One final contact I want
to mention came when we
were flying over Australia.
One of our astronaut pe r-

sormel, Dr. Joe Kerwin, is on
assignment in Austral ia near
the NASA tracking station at
Canberra. We talked with
the hams there , and they
went out and set up a fa irly
high-gain antenna at one of
the ir tracking locations-it's
still ham gea r, howev
. r-and I prearranged a
time and frequency to meet
with them.

We had it arranged that
I'd set up the communica
tion via the ham link, but
then they would patch me in
via their federally-leased
tel ephone lines back to the
capcom [capsule communi
cator] in Houston. So I
talked to Joe briefly and to
all the hams at that station,
and then they patched me in
to the federa l line and r
talked to the capcom, who
was communicat ing with
the spacecraft via the nor
ma l channels from the con
trol center in Houston. And
the quality of tha t transmis
sion was better than the nor
mal Ku-band transmissions.
It very much impressed the
other members of the flight
crew and the flight com
mander, John Young.

John is also the head of
the Astronaut Off ice, and I
think there reall y is a gen
uine interest in the possibi li
ty of having something like
this available fo r a backu p
communications mode in
the future. Whether or not
anyth ing develops from
that, I don't know. But I
th ink his interest is signifi
cant, and others in the
NASA administration have
also mentioned that to me .

Advantages of 2 Meters

I think 2 meters was a
good choice for the opera
tion. Some people have
asked me since, "We ll,
shouldn't we go to higher
frequencies?" or " Shouldn't
we go down to HF and look
fo r more interesting propa
ga tion effects?" All those
things are interesting to
think about, and we m ight
want to cons ider something
different on another occa-
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Slon . But for this first oppor
tunity, 1 think 2 meters was
exactly the right choice.

First of a ll, the Dopp ler
shifts are about plus-or
minus 3.5 kl-tz. a nd if you
can imagine using anything
other than an FM rece ive r
-say, single sideband
you'd be continually trying
to track a nd take out that
Doppler shift. both on board
a nd on the grou nd . It wou ld
be a terrible job. With all the
hundreds of signa ls being re
ceived a nd everybody hav
ing d ifferent Doppler shifts,
it would be a hopeless task.
Working with an FM d is
criminator, of course, any
place you operate along the
passband of the center part
of that d iscriminator circuit.
it'l l take out the Doppler
shift fo r you. So that was an
enormous advantage imme
diately.

And the second th ing
about an FM circuit is that it
a lso tends to select the
strongest signal and sup
press the others. That was al-

so extremely important
from the practical stand
point of trying to pick out
one or two stations from
maybe a hundred that were
calling on eac h of the uplink
frequencies . So the FM
transceiver at 2 meters was
really an ideal choice fo r
this firs t effort.

Future Changes

All in all, ir s just hard to
imagine how we might have
done things much different
ly, although I do want to
make a couple of points
about that.

Firs t. you' ll see in that pic
ture on QST that I was oper
ating with a verv lightweight
headset. just a litt le single
bar over my head with one
earpiece a nd a little sponge
underneath that. This was
designed fo r working in the
spacecraft. so that I could
hear all the other things go
ing on around me. That was
important for using it in a
spacecraft environm e nt for
other purposes, but it was a

difficulty in working with
ham equipment There was
too much outside noise .
What 1 really needed was a
pair of good headphones
tha t would really isolate me
from the outside world.

And then, the only real ly
se rious th ing, there was no
va riable ad justment on the
sque lch circuit in the trans
ceiver. And the squelch cir
cu it operated such that it
compared the signal at the
center of the band with
what it interpreted to be
noise coming in from the
oute r edges of the passband ,
Well, with plus-or-minus 3.5
kHz, all these other signals
coming in provided what the
receive r thought was a lot of
extra no ise in the fringes of
the passband. There fore, it
would often decide , "We ll,
the signal isn 't stronger than
the sideband no ise , there
fore I' ll turn on the squelch,
because irs not a strong sig
nal." And that way, the
whole receiver would be
deadened, whereas really I

had plenty of good signals
the re, but no opportunity to
inhibit the squelch. So that is
the one design feature that
I'm sure we would change
the next time around.

Mission Successful

O utside of that. things
went really beyond our ex
pectations. Everv objective
we set befo re the fl ight was
achieved during the time I
was able to operate. I was
on the air for something like
fou r or five hours total, a nd
during that inte rva l, some
th ing like 350 two-way con
tacts were established. And
the ARRl has about ten
thousand requests for SWl
reports. So it was really very
widely participated in by
both hams and SWls. It was
a ma rvelous oppo rtunity
and a great pleasure for me
to have had this c hance to
operate from space. And I'm
just sorry I'm couldn't have
had a two-way with every
one of you who tried to con
tact me.•
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:3-30MHz (3 bands: 3-7MHz, 7-14MHz, l4 -30MHz)
:Over l5dB, adjustable by RF gain control
: 10dB
:50-Ohm
: Low (50- Ohm) & High (lk-Ohm)
: Remote control (Relay 'ON' when receiving)
: l QOW (CW) maximum
: 11 712201240VAC SO/ 60Hz
: 195mm (w) x 62mm (H) x 152mm (0)
: 1.4kg

$79.90
To order direcl include $3.00 shipping and handling. From California add
sales tax. VISA/ MasterCard orders are welcome. We will pay shipping
charges 'Of aUprepaid orders. NO C_O.D. please.

Features:
• Covers continuously between 3MHz and 30MHz with 3 selective bands.
• Improves weak signal reception while reducing image inter1erence and

rejects out-ol-band signals.
• RF gain control and attenuatoe reduces tile cross modulation.
• Usable with transceiver with a remote control or also applicable with

short-wave receiver with high impedance output

Specifications:
Frequency Range
RF Gain
RF Attenuator
Input Impedance
Output Impedance
StancHly
Handling Power
Power Source
Dimensions
Weight

MIZUHO SX-3 Low-Noise Pre-amplifier ...
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II ENTER MY I YEAR
• SUBSCRIPTION TO RUN
AT THE LOW BASIC RATE
OF $19.97. .. 44"10 OFF THE
NEWSSTAND PRICE.

lAIith payment enclosed or credit card order 1will receive a FREE
issue totaling 13 issues for $/9.97

0 2 YRS $29.97 (25 issues with payment) 0 3 YRS 541.97 (37 issues with payment)

~ BILL ME~ VISA~ MC~ CHECKIMO ~ AE
CMd' Exp. Date' _

Signatu re
N=< _

'd<U= _
City Stale Zip, _

Canado. 6< """""" $22.97; FOI'I'lign...n- t39.f11. o.... )ftl' oIIIy. US fundo dr• ..." "" US bank. F.....gn air·
1IIAil. pleuo: Ioqulte. PI... an- <{ 106 ..... ddl-,. 348F68

RUN. BOX 954 • FARMINGDALE, NY 11731



THESE COULD BE THE
KEYS TO YOUR FUTURE

zip' _

ea.....,., " M..nco ' 22' J1; Por.'8" SmfaDI 139.91, J ,...,. Oldy, us /lotds tbrI_ 011 us
!IcWl.~ .......... .-.- iIol/"'''.n.- alI<No 6 to , -u ,."~.

Unlock all the potential of you r Commodore 64 and VIC-20
Commodore 64 and VIC·ZO · with owners are one of the largest
RUN. groups of computerists today.

Explore .. .Experiment. .. Enjoy . . . Enjoy the benefits of this with
Beginner and expert al1ke will be your own magazine. Be in con-
taken beyond the manual to the limits trol like never before. Order
of their abilities. Enter your own game RUN today and get a 13th
programs. Construct a simple hardware issue free with your prepaid
add-on. Broaden your scope with unique order [check or credit card)
applications. _.And .. .get a 13th issue "",_",,- of only $19.97. Send in the

FREE! -ee: \\. coupon or call toll free
Enjoy key features like these: :;::.- .._ \' ,..•' 1-800-258-54 73. In N.H. call

-~ 1·924-9471.
- Games for fun & strategy. ~--------------------
• Programming tips help you learn short cuts. L---- I Send me a subscription to R UN for the regular sub- I
• Candid reviews help you make money-saving I scription price ofonly $19.97 per year. 1 understand

decisions. I that with payment enclosed or credit card order I will
• Programs to add to your library. I receive a FREE issue making a total of 13 issues for

I SI9.97.
- Instructions & tutorials to increase your skills. I 0 CHECKIMO 0 MC 0 AE 0 VISA 0 BILL ME
• Hardware & software modifications help your I

machine work smart. I cardl' exp.date _

• Unique applications broaden your scope. II signatu re -------- - - - - - ---
I name _

: -~--------------
I city --'state

I
I
I
I RUN - Box 954 - Farmingdale, NY 11737l ~~

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,
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Kantronics UTU

The Universal Terminal Unit
For Everyone Else

Suggested Retail Price 199.95

KANTRONICS SETS ~ NEW STANDARD WITH ifHE

KANTRONICS UNIVERSA~ TERMINAL! UNIT.

For more information contact an Authorized Kantronics Dealer,

or write: lIiKantronics
1202E.23rd eee
la'Nrence Kansas 660U



VANGUARD LABS -,,,
l",23J.~A....,Hotll., NV 11423

Ptlona:(212).....2720

• Covets 100 to 18~ MHl in 1 kHl steps W1th thumb·
wtIeellllif . Accur~ 1 part per 10 million .II all Ire
queoces e Inlernal FM adjustable from 0 to 100 kHl
at a 1 kHl rare 0 Spurs and noise at leasl 60 llB be
low carner 0 RF output adjustable Irom ~-500 mV at
50 ohms 0 Operates on 12 VdC @ 1J2 Amp • Avail
able tor wmJe<ltale llel~ry • $349.95 plus shipping
• Allll·on accesscnes available to extenll t,eq .
range. adll inflAlle resolution. VOiCe anll sub·aullible
lones. AM . precision 120 llB calibfaled allenuator
• Call lor aelails 0 Dealers wanled worklwH:le.

SY NTHESIZED
SIGNAL GENERATOR

An t e n n a
Design
Software

Sllt~ Soft Mare S,ste.s
~767 Cold Sprinq Crealery R~ ,

Dovlestmln. 'PA 18901

. 15 ••• c~.ck O~ ".0.
INCLUDES DISK. "aNUaL ~ POSlaOl

» APPLE USERS «

" PPOGRA~S BYK3lF TOHELP DESIGN
AND TUNE YOURANTENNA &FEED LINES
DI~OLE., YE~T lcaL I . ouaDS. LOOPS
FEE D L I NE LENST~S. LOSSES ~ SNa
p~o~aO.T I ON • DEIION DP CDH~OMEN TI

o HU CH HO". Foa NOYIC' ~ '.P'RT.
CDVE~I HP - UHP . a~PLE 110 aND II .

CW · $14.95
RTTY • $16.95

• SendlRe<:eiYl!l CW wilh your VIC 20. PET,
Commodore lW, .....rI ~.-oo!

• RTTY for your VIC 2OarodCommodor. lW!
• PIIC~age ineludeS progr.m e._".,110 Conneclor,

Hardware SCtoern.licl. • SASE lor DelliII.

COMPUTER OWNERS

1'l\\C~\
1ll\El"

Both For $26.95 SAVEl

CIC WIREOITESTEO TU Sao.DO Gir....j ..- ..t..,~
COMPLETE kIT TU IeO.DO l J

TU CIRCUIT eOARO $10.00
ADO $2.00 SHIPPINO EACH ORDER

Mlny other Pr.aml ln I Iock.
Amal.ur Accenorlel, o.pl. n.

I H......t ct., R07, Flemlnglon, N.J. 08322
(201) 782·1551,1I::JO.tO:30 PM Entern

W. Siock The "FJl22~ CW/RTTVIASClllnl.rt.ce

MODEL
561000
S3ft.i5

'*'11.......

.. ' " , ....-•
"'""OS,

Designed And Engineered Especially For The Home

•

QUALITY SATELLITE TELEVISION RECEPTION
System A.

Conifer's DE·200l leatures a 12' antenna. contemporary styled receiver, motorized Ant. drive, LNA.
plus all the hardware needed lor a complete installat ion, backed by a l ull-year warranty. The installa,
t ion manual gives you (MIl" 100 paOSS of information and Inst ructions. All this lor only S2395.
Frt. C.O.D.

System.B.
10' mesh anlema, KLM Otymplad recetver, 100° LN A. polarotor I, ancl1 25' of wlro.
Only $1495

Luxor, MTI , LN A's, and other equipment available
separa tely.

8 ~ L 811!!/l1ldA1;'!!
19208 R. D. M;.e

Independence. Mo. 64057
816-795-1413

2 -RG59/U 96%
Copper Braid

2@12-Gauge
6@ 18-Gauge
3@22·Gauge

Shielded plus
Tinned Copper
Drain Wire

TYPE 1 TYPE 2 TYPE 3

1 - RG59/U 96% 1 - RG59/U 96%
Copper Braid Copper Braid

2 @ 12-Gauge
22-Gauge 3 @ 18-Gauge
22·Gauge 3 e 2O-Gauge
Shielded plus S~ieldedplus

. Tmned Copper
Tmned Copper Drain Wire
Drain Wire 3 @ 22-Gauge Shielded

2 @ 18-Gauge plus Tinned Copper
Drain Wire

'5 @

2 @

AVAILABLE
IN 250-500-1000

FT. ROLLS
OR BY THE FOOT

Designed lor easy, one-step installation, providing the
required cables for most earth stalion equipment ... all
in a d irect bur ial jacket.

Only Nemal offers the quality construction RG59/ U
copper shield ing made to mil spec JAN C17,12-gauge
conductors, t inned copper drain wires, and a t rue direct
burial jacket.

• COMPLETE
MULTICONDUCTQR

LINE
• PRICING

aVAILABLE FOR
ALLOUANTITIES

NEMIL ELECTRONICS. INC.
12240 N.E.14th AVE., NO. MIAMI, FL 33161 _m

Telephone: (305) 893·3924
• Also available: Complele line 0 1coaxIa l and mcm-coeauctcr

cables, top-quali t y connectors and SM ATV equipment

FRANCHISED DISTRIB UTOR KI NGS CONNECTORS AUTHORIZED AM PHENOL DISTRIBUTOR
• ca lf or write for comPtl'e riM ier pricing

• WE'LLBEGLADTO
CUT ANYOF OUR
CABLESTO MEET

VOUR EXACT LENGTH
REOUIREMENTS
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Better the R-70
At your own risk, you can soup up one of Jeom's
super receivers. How to do it was not read here.

Photos by D. A. Carlson

Tom Car/50n Kf4"'Q
Box 4716
APO NY 09109

Being an avid SWBC
DXer, J have read with

interest in many publica
tions the consistently favor-

..,
Fig. 1.

able reviews given to the
new lcom R-70 HF receiver. 1
have been SW BC DXing for
a period of t ime using a
high-quality portable receiv
e r, but r fina lly reached the
point where I needed to up
grade to another level to
snatch some of the weaker
stations I sought. With th is
idea in mind, I recently pur
chased an Ie R-70 and have
been having a ball ever
since.

In the AM mode of opera
tion, the passband tun ing
allows the passband to be
varied from 6 kHz to 2.7
kHz. In the SSB mode, the
passband can be varied
from 2.3 kHz to 500 Hz. This
is indeed suff ic ient for many
applications. yet it seems
that many of the rarer OX
stations that I sought were
sandwiched between two o r
more powerhouse SWBC
stations at ± 5 kHz. Need-

less to say, the resultant co
channel interference wou ld
many times render my de
sired station unintelligibl e,
in spite of the passband
tuning.

It was at this point that I
pulled out the schematic
diagram and began investi
gating the possibility of
switching in the narrower
bandw idth ceramic SSB fi l
ter instead of the standard
ceramic AM fi lter.

The steps that follow will

Completed conversion. The switch may be accessed with
ease through the top trapdoor.
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Routing of wires from the switch to their respective connec
tion points.
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W ires connected as per schematic d iagram. Mounting bracket formed from a bent spring clip.

Q UALITY PARTS AT DISCOUNT PRICES!

120V INDICATD R

SOLID STATE
RELAYS ' -
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AM mode only. The switch
must be re turned to the nor
mal position when other
modes are used although no
harm will occur if the switch
IS mistakenly left in the
"narrow" position.

This option has proven in
va luable on a number of oc
casions and improves on
what is already an excep
tional receiver. •

, "
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MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @1 25 VAC

S. P.D.T, S' P' D 'T '~ S. P,D,T. ~
(on-on) ~ (on-on ) (on-all-on )
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SUB-MINIATURE
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TOLL FREE ORDERS _1·800·826.5432
li N CALIFORNIA 1-800-258.eeee1 .. 20

AK .HI, OR INFo".. aTION . ( " ~ I " .O·.Ooo

RLL ELECTROniCS CORP.
. ~. .,~ .., ,...~ ,., •.-.•.~

from you r junk box. I am
able to access the switch
with ease through the trap
door in the top cover.

In one position, the cir
cuit is in its norm al config
uration. In the other posi
tion, the SSB filter is substi
tuted for the AM filte r to
greatly improve selectivity.
It must be kept in mind that
this convers ion affects the

3. With the parts layout
diagram and schematic dia
gram, locate R81 , R75, D46,
and Q12 on the main circu it
board.

4. Using the solder sucker
or solder wick and needle
nose pliers, lift the end of
R81 that is soldered into the
same foil track that holds
the anode of 046.

5. As in step 4, lift the end
of R75 that is soldered into
the same foil track that
holds the co llector of QU.

6. Cut 4 6-inch pieces of
hook-up wire. Solder wires
to the fo llowing points:
(a) the free end of R81
(b) the free end of R75
(e) the hole that formerly
held the end of R75
(d) the anode of 046

7. These 4 wires will be
soldered to the DPDT switch
as shown in Fig. 1 . The wires
should be routed and
dressed neatly to where you
elect to mount the switch.
The photos will demonstrate
one poss ibility.

I mounted my switch to
one of the screws that hold
the main circuit board into
place. A bracket was formed
from a spring dip bent to 90
degrees, a 1j4-inch stand-off
space r, and a long bolt with
lock washers . This held ev
erything to the main circuit
board and chassis (see
photos). Use your imagina
tion on this one and see
what you can come up with

describe the modification of
the lcom R-70. At the 3rd i-f
of 455 kHz, the SSB filter of
2.3 kHz will be switch-se
lectable to re place the stan
da rd AM 6-kHz filter, While
this cut down on the fidelity
of music and some voice
transmissions, in many cases
it dramatica lly reduced the
co-channel interference prob
lem. It allowed me to pull
more than a few signa ls out
of the mud. Physically, no
components are removed
and nothing is done to the
receiver that cannot be
reversed ,

The parts and tools re
quired are:
. 1 DPDT toggle switch

(small)-AlCO MTB206N or
equ ivalent
. 2 feet of hook-up wire

(20-24 gauge)
• Solder sucke r or solder
wick
• Needle-nose pliers
• Side cutte rs and wire
strippers
• Phillips screwdriver
• Solderi ng iron and so lder
• Schematic diagram
• Parts layout diagram

1. Remove the 12 screws
that attach the top cove r to
the chassis of the receiver
and lift the cover off.

2. Remove the 7 sc rews
that hold the main circuit
board in place and lift up
the main circu it board. The
wiring harnesses connected
to the circuit board do not
have to be removed .
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Call Toll Fr•• 800·221·0880
Tubes

3·4002 $85.00 7360 $10.00
3·5002 85.00 7735A 27.50
4·400A 80.00 8122 105.00
4CX2506 55.00 8156 12.50
5726 48.50 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 __ . . 175.00
61466 7.00 8874 195.00
6360 4.25 8877 __ 495.00
68836 6.75 8908 12.50

Semiconductors
MRF 245/501416 .$30.00 MRF644 $23.95
MRF 454 .. __ 14.95 5 01088 19.95
MRF 455 10.95 2N3055 __ . .75

2N6084 12.50
RF Connectors

PL259 101$4.95 M358 2.50 ea .
PL258 .. __ . __ ' __ 10/8.95 M359. __ .. __ 1.75 ea.
UG1751176 1011 .60 Type "N" Twi st on
UG255/u 2.50 ea. (RG8Iu) $4.75 ea.
UG273/u .. . . .•. 2.25 ea. Min imum Order $25.00 ._ a

"lallA All ow $3.00 min. for UPS charges g S'

tew . ..
,...1 11 2115 Avenue X Brooklyn, NY 11235

SERVING THE INDUSTRY SINCE 1922 Phone (212)646·6300
Call CEca For Your CC TV SeCUfJ ry And Color Produc tion ReqUirements

Your Ham Tube
Headquarters!

I

•
I

.... ~'"'
70/MBM 4B Element '$" '5.75. $59.95
70 /MBM BB Element $l05.ill- $89.95
NEW! ~1

10 + 10 XV J. Twist (2M) tt.a co qa.n $79.95
SHIPPfD RIGHT TO rout DOO.I

PRICE
REDUCTIONS

Just in time for Spring! We're passing these sav
ings on to you-the UHF enthusiasts! For a limited
time only, purchase these popular antennas at very
special prices:

ON ALL
J·BEAM UHF
ANTENNAS!

o 01

MATCHES ONE ANTENNA

DIPOLE OR LONGWIRE

.3 TO 70 MHZ.

""'""'".
•

"MAXCOM:'
AUTOMATIC ANTENNA

MATCHER

VSWR LESS THAN 1.5:1

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

CONTACT:

MAGNUM DISTRIBUTORS INC.
1000 I. DIXI!. MY . W. ". 3
POMPANO BCM. PL. 33080

308-71'-2002 TLX 8,.3es

VISA

$6.3.4U
H t !I,S
$.'59.!J5 70/MBM ~

Send 40¢ stamps for I
details of all our VHF/UHF
items.
Pre-ampl ifi ers An tenna s
T ranvc erter , Cryst al F il l e r ~

Conveners

Spf (lrum Inlftnilliunlll, Inc .

Posl Offi(f 8011. IOIl4S

Coeceru , Mass. 01742 USA ..- ~ 36

Pr e-selector fillers
Low-pass filt ers
VaJa CIOr mplers•

POWER AMPLIFIERS
allmodels include HF vox &: L ow ;>;o i.\,(' nx Pre.Ampl.
{no pre-amp in \1\IIA32· jOll anJ up -1268-20111p.1296-20)
2 ~"'"r" IIIlW, ,, ,tl"" I tlll ,JH, JUI,I.\ IW OT3W in $269 ,95

11J1II ' " "1"" ItIU . I~~ 11Jl.\ 10\ \ ' ;"1'''' t~ 'I';
-,011 ' , ,,,tl"" \ tM I IH , '~ ) , \ lOW '''1 '' '' \114, ~<

~)II ' ""'I"" \ tltl J4~ 'Ml L\ III' 'or :IW '" \III'1 ,~1

~'iW ''' '1'''' I tltl J~,l "-'i 11\' "'1'''' t I l-! 'I'i

lI ~ IW " "I"" I tMLH 2, IIJI 10\1 ;"1'''' \.1'111 ~<

';0 1\' ' ''''1'''' Itll'-H2 ·"~ ) 10\\ ;"1'''' t 1.1'1%
10 1\' ""'I"" MML432·30_LS II\' '" .l\I ' '" \1'I\I,~j

12b/>.l 2!lb ~Ib : 201\' ""'l'"t IJP_12fK20 2-.11\' inp,,' S ISO.lIlt
201\' o"'p"t UP- I 2\lf~20 2·J I\' inp"t $~.'il).lXI

ANTENNAS [incl. so ohm balun I ~ ~
2 \l l'ter jBeamv: 12.3 dBd J,!ain
8 over 8 Horizon'] pol D8·2.\1
1250-1300 Mllz Loop-Ya m I296- L Y
1650-1750 \tIIz Loop-Yagi 1681.LY
70cm/ M BM 48 $59.95
70 cm / MBl\-l 811 $89.95

I WORK THE U.H ••'. BANDS
Add J tr an-vert er or nu"ntn to ",u, e ' ''t, n ~ 111m . hm ,,, ~m e'1u Lp",,'nl '
C hou, ... hom Ihe lar ~...,\ ,dc,'IIl'n ,, 1 IlHlduk, ,,, ,.. Iah'" 1m 1)'\ . O'i( ..\1< .
(\-II .AI\'

TRANSVERTERS \1 .\fT J·H ·2tj $179.95
.\l \ fT 432-2H (5) $269.95
.\I\lT 43!J-ATV $349.95
\ l \ lT 1296·144 $339 .95
MMX 1268-144 $259.95
OTHER \ lODELS AVAII.ABLE
\\ri le for dt'taih
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CORPORATION

THE ANTENNA COMPANY
48 Perimeter Rood, P.O. Box 4680
Manchester, NH 03108 USA
T8..EPH0NE 603-627-7877
1Rf)( 953-050 CUSHSIG MAN

AVAILABLE THROUGH DEALERS WORLDWIDE
~

..I

II

WN THE WORLD
WITH THE R3
NO RADIAL
VERTICAL
10, 15, 20 METERS

Thl R3 half w..,elenglh des ellminat•• the
ground radial 8ysle"" fequi by other ver·
ue.la. Optimum current distribution gives

efficlency.nd low .ngle r.dl.tion tor OX
commun~tion•.

R3 brings high performance ,nlenn, features
to those living In apartments, condominIums
Of on amall city lots. Even If you hue plenty of
space, R3', combination 01 n••t appearance
and OX capability make it ideal lor your s'a
flon. The R3 includ•• an Int&Qf.' turner to give
a perfect match across 10, 15, .nd 20 meier• .
The remote tuning teefure allows •••y flnge,
tip control as you operate your slaUon.

R3 is a complete antenna system ready to In·
stallio vlrhJally any location Irom ground 'eYel
to roof top.

FEATURES
3 dB Gain, r.' 'M.wh lp
No Radials
36()f Coverage
Integral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
15 It {22.9m) Control Cable Included
Only 22ft (8.1m) Hlvh
1 sq It (.09 sq m) Space
Self Supporting
5tl lnle.. Steel Hlrdware
Mount: 51ee.,. Type Fits Pipe Up To
1 1/ . In (4.5cm) dla
CI" Be Eully Stored and Set Up For
Portable or Temporary Operation

Add up the features-you'li lInd that you can
have ALL OF THIS PERFORMANCE without
the need to buy tower, rotator I"d associated
hardware. IIJ IS ANOTHeli PIIODUCT
CIlIATeD 'OR THE ENJOYMeNT 01' YOUR
HOaa., a., THE WORLD lIeNOWNeD
CUSHCItAI'T ENGINEERING DESIGN ruM.
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,

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

$99.95 "'J' '''O
NEW

FEATURES

MFJ', "stnt " mng tuner packs In pltnty or Atw fNtum!
• New Styl ing! Brushed aluminumlfont All metal cabinet.
• New SWRlWltlmlIttr! More accurate Switch selectable
300/30 .....att ranges. Read lorward/rellected power.
• New Antlnna Switch' Front panel mounted . select 2 coax
unee. direct or through tuner . random wire /balanced line or
tuner bypass lor dummy load
• New Ilrwound Inductor! Larger more e!!icien112 position air
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output . Matches everything from 1.8 10
30 MHz:dipoles. inverted vee. random wires . vert icals. mobile
wtlips , beams. balanced afl(! coax lines Built-in 4:1 balun lor
balanced lines l l100V capacitor spacing Black t 1l3x7 inches
Works with all SOl id stale or lube rigs. Easy to use . anywtlel'e .

1 KW DUMMY L~~~50 $34.95
Tunl up l'lt, extend " - -,, - ,
IIfl of IInlls, rlduel
QRM! Ra ted 1KW CW • "" "",,,,,..1·
or 2KW PEP for 10 min- _.-
utes. Hall rating for 20 II
minutes. contifiUJUS at
2OOW CW.400WPEP. _ - _
VSWR under 1.2 to 30
MHz. 1.5 to 300 MHz. J
Oil contains no PCB . - _' _~
50 ohm non'inductive res istor , salely vent.
Carrying handle. 71fzx63j,j in.

24/12 HOUR CLOCK/IO TIMER
MFJ·103

$34.95
Swttch 10 24
hour GMT or
12 llour lormal!
Banery backup
maintains time during power outage. ID timer
alerts evert 9 minutes after reset. Switchable
seconds readout. Elapsed timer . Just start clock
from zero and note time of event up to 24 hours.
Bright Dliie .6" digits. Alarm with snooze
function. Synchronizabie with WoI'N . Lock
tunction prevtnls mis,selling . Power out. alarm
on indicators Black . 5x2x3 in. 110 VAC . 60 Hz.

DUAL TUNABLE SSB/CW
FILTER "'J.",.$89.95

I~~~ ~.:! ~..~ II
Du.1 f1ntrlgtvl unlTlltctlld pel1Ofln1l'1C1r
The primary filter lets you peak, nctcn. low
pass or high pass with extra steep skins.
Aultil iary utter gives 7D db notCh, 40 Hz peak .
Both fillers tune Irom 300 to 30Xl Hz with
variable bandwidth Irom 40 Hz to nearly flal.
Constant output as bandwid th Is varied; linear
'requency control swechaote noise limiter for
impulse noise Simulated stereo sound for CW
leIs ears and mind rerect aRM. Inputs for 2 rigs.
Plugs into phone jaCk. Two watts for speaker.
Off bypasses IiIter. 9-18 VDC or 110 VAC with
optional adapter. MFJ-1312. $995.

.-.....

VHF SWR/WATTMETER
"'J·m 529.95........,

VHF SWR/
Wlnmltlr l
Read SWR
(14 to 170 MHz)
and forwardl
reflected power
at 2 meters. Has 30 and 300 warts scales Also
read rllative field strength . 4ltb:3 in.

MFJ/BENCHER ~EYER

COMBO
MFJ·422

$104.95 .11
Thl belt at
.11CW world..
a deluxe MFJ Keyer in a compac figuration
mat fi ts right on the Bencher iambic paddle!
MFJ Keyer · small in size. Dig in ieatures. Curtis
8044-B IC. adjustable weight and tone,front panel
volume and speed controls (8'50 WPM ). Built-
In dot-dash memories. Speaker . srcetcne. and
push cutten selection 01 semt-autcmauc/tone
or automatic modes. Solid sta te keying. Bencher
paddle is fUlly adjustable; heavy steer base with
non-skid feel. Uses 9 V l)allery or 110 VAC with
optional adapter. MFJ-1305. $9.95.

POLICE/FIRE/WEATHER
2M HANDHELD CONVERTER
Turn ylM Iyntheslltd ltannlng $39.95
2 meter h.ndhlld into . hot Police/ '!' . MFJ
Fif'llWNthlr band sunnlr! ·313
144-148 MHzhandhelds
receive Police/F ire on 154·
158 MHz with direct tre
Quency readout. Hear
NOAA maritime coastal
plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky,
seeottsu allows simultaneous
scanning of both 2 meters
and Pol ice/Fire bands No
missed calls. Crystal ccnnouec . Bypass/Oil
swi tch allows transmilling (up to 5 watts). Use
AAA ballery . 2Yolt1 ¥:x1 ¥: in. BN Cconnectors.

RTTY/ASCII/CW COMPUTER
INTERFACE "'J.",,$99.95

RX NOISE
BRIDGE . -
Mlltlmlzl :e~:.'0 :,:;.
yOUr ,ntlnlll .. -'- - • • ,_.
pel10rlTllncll 559.95 M FJ·2028
Tells whether to shorten or lengthen antenna lor
minimum SWR . Measure resonant lrequency.
radiation resistance and reactance .
N.. Fllturea: indiVidually calibrated resistance
scale, eltpandlld capacitance range (t150 pf).
Built-in range extender lor measurements be
yond scale readings. 10100 MHz. Comprehensive
manual. Use 9 V battery. 2x4x4In . ~

• .." ",, co
~ . -- ... --'-.,.. ........... •-"'-= . .. . ._ _ ••• '. _ 1 .:. • •_. --- I

INDOOR TUNED ACTIVE
ANTENNA
" Wond Grabbei''' rtvell or IltClldI f"ICIl7tlon
of outIldl lOllg wlrnl Unique tuned Active
Antenna minimizes Intermod. improves select
Ivlty, reoeces nese outside tuned band , even
functions as preseiector withexternal antennas
COVlrs 0.3-30 MHz. Telescoping antenna.
Tune, Band. Gain ,
On-off bypass controls ,
6112x6 in.Uses 9V
battery, 9-18 VOC or
110 VAC with adapter, $
MFJ-1312 . $9.95.

Send Ind rectIV'lI compu1erlad RTTY/ASCII/
CW wttIlllNrly Iny ptnOnal computer (VIC-2O.
Apple. TRS-8OC . Atan, T1-99, Commodore 64.
etc .). Use Kantron ics or most other RTTY/CW
software. Copies both mark and space, any shift
(inCluding 170, 425. 850 Hz) and any speed (5-100
WPM RTTYICW , 300 baud ASC II). Sharp 8 pole
active filler for CW and 170 Hz shift. sends 170,
850 Hz shllt. Normal/Reverse swi tCh eliminates
retuning. Automatic nOise limiter. Kantronics
compatibleSOCket plus eltclusive general purpose
socket. 8x.1 Yo ..6 in. 12-15 VDC or 110 VAC wi th
adapter, MFJ-1312. $9.95 .

TO OIlDEIl 011 FOil TOUII NEAIIEST
DULfIl, CALL TOLL·FIlEE

800-647-1800. Call 60',323,5869
in Miss. and outside continental USA
Telex 53-4~ MFJ STKV

MFJ
MFJ ENTERPRISES, INC. ..... 9

Box 414, MIssissippi Stitt. MS 3m2 L- ---'

OIlDEII ANY '1I00UCT FIIOM MFJ AND TRY IT·No
OIUQAnON. lf NOT oEUGHTED. RETURN WITH
IN • DAYS FOR PRD MPT IIEFU NO (LESS SHIPPING).
• One y&lr uncorKlnlonal guarant" • Made In USA.
• Add $" 00 each shipping/handling • C.II01' wrill
fer free _log, mr 101 ptOCIucb,
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FREE FJ 5 FT aRE
Free MFJ RTTV/ ASCII /CW software for VIC-20 or C-64 wit h purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send /receive Baudot,
ASCII, CW. Type ahead buffer. 24 hour clock. Supports VIC printe r. 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 mmputerized RTTY/ASCII /AMTOR /CW. Copies
all shifts and all speeds. Copies on both mark and apace. Sharp 8 pole active
filt er for 170 Hz shift and CW. Plugs between your rig and VIC-20. Apple.
TRS·80C. Atari. TI-99. Commodore 64 or other personal computers. Uses
MFJ , Kantronica. AEA software and other RTTYlew software.

RTTY/ASCII/
AMTOR/CW
INTERFACE
CARTRIDGE

FOR
VIC-20/C-64 MFJ.lm$ 69 95

•
Mf I IlnY C "'·

COMPUTEIl IN, [ Il FAC[

•.-oM, ... , ....

CW INTERFACE CARTRIDGE
" -. FOR VIC-20/C-64•

• ~ HIIlII pel1i1ml1la CW
~~ IrrtertacI cartr1dge. Gives•39 95 . excellent per10rmara

MFJ-1221 unoer wea~ , a owded. noisy
eondltlons. Works for both VIC-20 and Commodore
64. Plugs into user's port.

4 pole 100 Hz bandwfdtll active niter, !O'I Hz
center IreQuency. 3pole actlve lowpa" post delectlon
tnte, exclusIve automatic tracking comparator.

Plullnd minul CW tlylno. Audio In, speaker out
lacks. Powerlld by computM.

Intludu Bu le IIIt1Ill1 01CW transmlt/ recelve pro
grMll .Avallabie on cassette tape. MFJ-1252(V IC-lO)
or MFJ-1253 (C-64),S4.95and on software tartridge.
MFJ-12!l4(VIC-lO}or MFJ-l255 (C-64), S19.95.

You un also UII Kanl ronics. AEA ;lIher scr teere.
Also "'P't RTTY With single lone oelection.

AutOmllUc trIcldltll coPies drifting signal.
Eur UOll llnt gtnerllor gives phasI continuous

AFSK tones. Standard 21 2!) Hz mark and 229512975
Hz space. Microphone li ne : AFSK out, AFSK ground ,
m out and PTT ground .

FSK keylllllllU!pllt Plus and minus CW keying .
CW transmit l EO. External CW key jack.

K.ntronltl COIftJlItlbl' IOCbl
Elcluatvl gIllII'Il pur-pog IOCbt allowS Inlerfac

Ing 10 nearly anypersonalcomputer with most appro
prlale software. Available TTL II nl5: RTTY demod
cut. CWdemOd out CW-I o Input, + 5 VOC, ground.
All signal lines are buffered and can be Invertlld
using an Internal DI Pswi tch.

U.. Gillo software with Apple, RAK with VIC·lO.
Kantronics with l RS·BOC . TI-99. N4EUwlth l RS-BO
III , IV. Some computers with some soft ware may re
Quird some external components.

Melal tablnet. Brushed alum. trcnr. &t!Ax6 in.
12·15 veeor 11 0 VAC with adaDter. MFJ·131 2.S9.95.

MFJ.'I!ZI, '" • • a-m . ' 21 .. llIN-tzk

•

TO OIlDElI 011 FORTOUR NEUEn
OEAl-fl, CAU TOU.fIlEE

800·647·1800. call OO' -32Y.>86!l
In Miss. arc outsIde continental USA
Telex 53-4500 MFJ STKV

- """ ...-... --
;.! ! ..t , .._-

---
-. " 10..._"""' .......

",,:. _ e' -•• -

-- .- .....• • •

MFJ

. -

MFJ ENTERPR ISES, INC. ...9
BOll 494, MISSIUlppl Stale. MS 39762 L ......J

• --
FREE MFJ RTTY/ASCIIICW~

COMPLETE PACKAGE INCLUDES MFJ·122.., SOFTWARE ON TAPE,
CABlES. YOU NEED ONLY VIC·lO OR c.64 AND RIG TO ENJOY COM
PUTERIZED RTTYIASCIUCW. ORDER MFJ·1224/MFJ.1264 FOR VIe-2D.
MFJ·1224/MFJ·126$ FOR e-&4.

SUPER RTTY FILTER

N.. MFJ.1ZZ4 RTTYlASCII/ AMTORlCW Corn
putIIr Intlrfacll iels you use your personal comput$!"
as a computerized full leaturlld RTTY/ASC II I
AMTOR/ CW station for sending and receiving .Plugs
between rig and VIC·lO. Apple, TR5-aoc , Atarf ,
Tt-99. Commodore 64 and most others.

Use MFJ software for VIC·lO. Commodore 64 and
Kantron ics tor Apple, TRs-aoc . Alarl , 11-99 and
most other software for RTTY/ASC Il /AMTOR/ CW.

EIIY, posIttvItunlllll with twin LEO Indlcal(lf1.
Copy any IhIft (170,42!) ,850 Hz and all other shiftS)

and any speed (5-100 WPM RTIV/CWand up to :m
baud ASCII).

COplK on botII IN" and l!*t. not mark only or
space only, to Improve copy under adverseconditions.

SlIarp • pole 170 Hz IhlftlCW aet2V1 nnll' gives
good copy encer crowded. lading and 'N6ak signal
condi tions. Automatic noise umrter suppress static
erasbes for bElller copy.

Normal/II,,"'" hIltcll eUmlnates relunlng . +250
VDC loop output drives RTTYmachine. Speak$!" jack.

SUpll'Rm
flnll" greatly
Improves copy under
crowded , lading and weak sIgnal condltlonS .lmproves
any RTTY receiving system. 8 pole bandpau active
utter lor 170 Hz shift (2125/2295 Hz mark/space). 200
or 400 Hz bandwidths. Automatic nolse neater. AlXllo
In, speakllt' out jacks. On/ off/bypau switch . "ON"
LEO. 12 VDC or 110 VAC with optlonal AC ~Ier ,

MFJ-1312, $9.95. 3x4xt Inch aluminum cabinet.

or Commodore 64. 4'1tx1 1411414 InchI5. 12-15 VDC or
110 VAC with optional adaPt_, MFJ--1312. $9.95.

,. -_.- ---- . .-. -.• • • '; • • • • •• !
o . 0 _ I _~ • •

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTYIASCII/AMTOR/ CW

MFJ-1225

$69 95

AlEE MFJ Ri iY/ASCIIJCW S M"••
INCLUDES MFJ.1Z28.SOFTWARE ON TAPE. ADD
VIC·ZD OR C-6t AND RIG TO ENJOY COMPUTER 
IZED RmtASCIVCW. ORDER MFJ-1Z211MFJ
1264 FOR vlt-m MFJ-12211MFJ..1265 FOR C~.

MOlit ytrgtlle Rml ASCII/AMTORlCW Intlr
fKt Clrtrld~ ;lVallal>le for VIC·lO and Commodore
64. Gives you more features. more performance,
more value lor your money than any otter Interface
cartridge avallable.

S'IN Jnt,rf.ce certltdlle works lor both VIC-lO and
Commodore 64. Plugs Into user's port.

CIIoon from wlll. nrlety of RTTY/ASCII/CW,
even AMTOR software. Not married to one on-tloard
software package. Use MFJ, Kantronlts, AEA plus
ofller software cartridge, tape or disk .

150 Hz Incl17l1lU $Il/fts on recelvl llld transmit.
HN 1lII" .ncliplCllUtplrb !Or teOpI tuning.
NlII1IlIUR...,. IWI1cfI &I imlnatl5 retuning.
TMllutI dIIM11 mIrt; tftd.,a1dtYl f11t1r1 and

automatic threshold carectlon glvfls good alp)' wtlen
one tone Is Obliterated by a RM or selectlY$ fading .

£Ill', I*ItIYI tufting with twtn LEO In(neaten.
NlrrN IlIII Hz active CW flitII'" . Automatic m .
Eur mil sine generator for AFSK output.
SIIIeIlled XCVII AFSKlm InterfKe Clble provld·

ed. Plus or minus CW ktlYlId output. FSK out.
Powend by computer (few ma.). no power adapter

to buyor extra wire to dangl. or pickup/radlate AFI.
Gllne~ PCB.Aluminum enclosure."VlX41frx1" .

ORDE RANY ,ROOUCT FROM MFJ AND TIIY IT·NO
OluunOll. IF lIOT OEUGHTEO, RETURNWITH
tN» OAn FOR 'ROMPT IlEFUNO(LESSSHIrl'l NG).
• One 't'Nf Ii #f. ... gll¥lnlll • Made in USA.
• Add $4.00 each stw ppinglhandling • C61ler wrtt.
,.hi cItI.... _ 1l1D prlduetl .

Un your perlonl l computer and cemmualcauons
receiver 10 receive commercial. mil ita ry and amateur
RTTYIASCIl/AMTO R/CW trattlc.

P1ulI' betwMn rectlv.r .nll VIC.zo. Apple, TRS
aoc , Alar!, TI-99, CommOdore 64 and mosl othM
personal ct>mputers. RequIres appropriate software.

Use MFJ. Kaotrcnlcs, AEA and other RTTY/
ASCU/AMTOR/CW soft ware.

CtplK. 11,hlftuncl.1f .~ 11111. Twin LEOIndicators
makes luning easy. posltlvt. Normal/Reverse swttch
eliminates tuning for Inverted Rn y. Speak.- out
jack. IncludeS cable to IntMaai MFJ.1224 to VIC-lO
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Elegant Rotating
K9AZG did it right. W4RNL makes it better.

For sightless and sighted hams alike, this update
to a 1982 article will be revealing.

L. B. Cebik W4RNL
2514 Dereck Drive, Apt. H-1
Knoxville TN 37912

Asimple and elegant so
lution to setting beam

headings for both blind and
sighted hams is the K9AZG
automatic beam aimer (73,
November, 1982). With a
few voltage comparators,
transistors, and relays (plus

the usual passive and pow
er-supply components), the
device controls COE and
similar rotator control boxes
so that by setting a single
potentiometer, the operator
can step back and relax as
the beam turns to the de
sired heading and stops.
Sightless hams now have an
easy way to determine
beam headings reliably,
while the sighted ham can
use the beam-turning time

for tune-up, logging, and
other activities.

The original automatic
beam aimer used two sec
tions of an LM339 quad volt
age comparator to detect
the desired change of direc
tion, as shown in Fig. 1. (Fig.
1 is redrawn from the origi
nal to show the individual
comparators.) Each compar
ator controls a transistor
switch and relay which in
turn control the clockwise

and counterclockwise switch
es of the CDE box. Like any
good idea, we can improve
upon the original and over
come some potential prob
lems. This article describes
some improvements which
will prevent a few problems
that some CDE rotator own
ers may encounter with the
original design.

The Basic Idea

The basic idea behind the

Photo A. The completed beam aimer sits atop the rotator
control box at the W4RNL operating position. The ac switch
and power LED are to the left and the clockwise and counter
clockwise LEOs are to the right. The center knob is the direc
tion control prior to the addition of calibration markings.
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Photo B. An interior view of the quick-fixed beam aimer with
the improvement board to the right. The front perfboard coo
tains the power supply and circuitry, while the rear board
contains the relays (only two needed for the (044).
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connection of pin 7 of the
lM339. Fig. 3 shows a suit
able ci rcuit using minimal
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Fig. 2. The basic elemen ts of beam aiming.

••..

problem is the substitution of
a low negative-vol tage cir
cuit to replace the ground

Photo C An interior vew of the improved beam aimer shown
from the opposite side of the case. The new input board
stands on half.inch pillars over the LM339 socket and tran
sistors. The feedthrough barr ier strip for rotator-eontrof-box
connections is visible at the rear o f the cabinet.
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Fig. 1. The original K9AZC automatic beam aimer (redrawn).

Design Limits and
Quick Fixes

Unfortunately. only some
times can we achieve the
ideal conditions noted above.
There a re two design limits
to the original beam aimer
that may present problems
to some hams. First, the ( DE
rotators have limit switches
to shut off e ither clockwise
or counterclockwise ro ta
tion at the south heading.
Among other functions. the
limit switches serve to keep
us from wrapping antenna
cables like vines a round the
rotator and mast stub. The
limit switches may leave
some residual voltage at e i
ther end of the sca le. Imag
ine that the limit switches
cut off the rotator at posi
tions X and Y in Fig. 2. If the
second pot is at its extreme.
some sma ll voltage will exist
and the relay wi ll no t open.
K9AZG counters this at one
end of the scale with a cali
bration pot, but the other
end of the scale goes to
ground.

The quick fix for this

are at either extreme, the
pot arm ideally shows zero
volts.

O,AlCTo".

•

•

automatic beam aimer ap
pears in Fig. 2. The 5OO-Ohm
potentiometer in the rotator
head changes value with di
rection, standing at mid
sca le when the beam points
north and at one of the ex
tremes as the beam points
south. Fed by an unground
ed t j-volt su pply, the rotat
ing a rm crea tes a ground,
thus changing the voltage
across the left and righ t legs
of the pot as the beam
moves. From extreme point
A to center we get a nega
tive voltage; from point B to
center we get a positive vol
tage; and the absolute val
ues of the two add up to 13
volts.

A second potentiometer
across the rotator pot (say,
about 25k) will read 13 volts
across its extremes . More
significant for beam aiming,
the voltage between the
moving a rm and ground will
be zero when the a rm and
the rotator pot ann are equal
percentages away from the
same extreme point If the
beam points north and the
second pot is mid-scale. the
voltage at the second pot
ann will be zero. If we move
the second pot counter
clockwise , leaving the beam
north, we will show a posi
tive voltage. We get a nega
tive voltage if the second
pot arm is clockwise with
respect to the beam head
ing. Together, these voltages
allow us to tum on one of
two relays that close in par
allel to the (DE switches,
thus activating the ro tator.
That is the fu nction of the
K9AZG circ uit.

The maximum voltage
that the comparators in Fig.
1 can see is e ithe r plus or m i
nus 13 volts. When the an
tenna is counterclockwise
south and we move the sec
ond pot arm clockwise to
the other extreme. the a rm
shows -1 3 volts to ground.
In the opposite condition,
when the antenna is clock
wise south and the pot is ful
ly countercloc kwise. the arm
shows +13 volts. If both the
antenna and the second pot
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Fig. 4. Input changes to reduce excessive negative voltage.
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in the operator's manual. If
pin 2 in the rotator is not
connected to a brake cir
cuit. then the unit uses an
automatically-engaging disc
brake. For this class of rota
tor, the extra relay contacts
in the clockwise and coun
terclockwise switch relays
may be connected in paral
lel and used to control d i
rectly the "brake" switch,
which actually is a master
ac switch for the rotator.
Use K9AZG's precautions of
bringing the ac to a female
socket on the ( DE control
box rear panel and then to
the bearn-aimer cabinet

Fig. 5 shows all the modi
fications combined in a unit
that works well with the
CD-« rotator. These quick
fixes. however, are not the
best possible design for the
beam aimer.

Improving the
Beam-Aimer Design

The automatic beam aim
er can be more generally im
proved by a little redesign .
Fig. 6 shows the full se t of
improvements. First. using
lM311s with a dual supply
from one 12-volt transform
er is simple enough, and it
provides for both positive
and negative trimming of
the voltage-comparator ref
erence lines as well as per
mitting the 311 to accept a
+13- to - 13-volt excursion.
The uncommitted collector
of the 311 output allows for
a zero-to-positive output
swing to control the switch
ing transistors . This design
thus overcomes both limita
tions of the origina l.

Second. a slight redesign
of the delay circuit for the
brake control (whic h is

•
,
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and the branching 100k re
sistors to the comparator in
puts, as shown in Fig. 4, will
keep the maximum voltage
below 7. The beam atrner
becomes a bit less sensitive
since now each volt repre
sents around 50 degrees of
rota tion rather than 28 de
grees. However, control is
positive, and precision re
mains quite adequate.

For those hams using the
CD-« and similar rotators,
the third relay in the K9AZG
design is unnecessary since
there is no separa te brake
solenoid circuit to control
and no required delay be
tween the direction switch
and brake-switch release. To
discover whether you r rota
tor requ ires the third relay,
check the rotator schematic

"
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<?I02222
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dropped below the limit
toward zero.

The effect of this limita
tion is that when the anten
na is fully counterclockwise
and the second pot arm
goes fully clockwise, the
comparator and its relay
open up as the second pot
passes east Ii.e.. about -7.5
volts). Thus, a rapid excur
sion from southwest to
southeast might result in
nothing happening or might
requi re directional ad just
ments in small steps.

The quick fix for this de
sign limit is to keep the sec
ond pot arm voltage less
than the comparator limit
Adding a 470k resistor be
tween the 22io1F capacitor

,,.
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' '' ' 00' 220

".eo,
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• •

'" '" 'ro . ,~ .
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I12~f
,.,

,~

Fig. 3. Eliminating residual negative-voltage effects.

components. The 20k pot
trims the clockwise limit
voltage to match the rotator
cutoff point.

The second design limit
concerns the l M339. This
quad voltage comparator is
not designed fo r negative in
put voltages on either the
signal or reference lines.
National Semiconductor lim
its negative excursions to
- 0.3 volts in their rating
sheets. Experiments on half
a dozen 339s in the shack
showed that between 6 and
8 volts negative input. the
comparator would cut off.
There was no permanent
damage, and the 339 sec
tion would come back on
when the negative voltage

Fig. 5. A simplified beam aimer for the CD44 and similar rotators.
62 73 Magazine . June, 1984



"~.

•

•
•

connections. Almost any oth
e r configuration will work as
well . FolICM' K9AZG's cau
tions with respect to ac con
nections to the ro tato r-eon
trol-un it brake switch, wheth
e r or not it actually con trols
the brake in your un it.

O ne photograph shows
the beam aimer with quick
fixes prior to modifications
for the LM311 com parators.
To one side of the LM339
board is the LM311 c ircu itry
boa rd which supplanted the
quick-fix version of the a im
er in the case. The new

I "

cuitry was omitted . The fo r
ward boa rd containing the
power supply and compa ra
tor circuit rests on half-inch
pill ars to ease front-pane l

PCB +12v

.."
' ~ .OO'

Fig. 6. An improved automatic-beam-aimer design.
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containing the re lays for a
C[).44 rotator is mounted a
full inch above the case bot
tom to clear the socket pins.
For the CD-44. the del ay cir-

needed for la rger rotators
using brake solenoids) will
overcome a furthe r poten
tial problem. The slow d~

cay of the base voltage in
the orgina l brake-relay cir
cuit can c reate contact
chatte r and possible a rcing
as the coil voltage drops in
the transistor-collector cir
cuit Additionally, the tran
sistor may draw an excess ive
load while the base voltage
drops through the linear
range toward cutoff. To e re
ate a ve ry pos itive switching
action. we need add only
one more lM311 . using it to
set the de lay. Its output
switches rapidly, turn ing the
transistor on and off with
equal speed. In addition, we
can add a va riable delay to
the 311 ci rcuit and choose a
value with the pnnted-cir
cuit-board pot during initial
ad justment

Construction

Construc tion of the beam
. . . .

armer In any ve rsion IS

stra ightforward and wel l
cove red by K9AZG. Perf·
board works well for proto
types, although printed-c ir
cuit-board ve rsions would
make an exce llent clu b proj
ect The photos show the
W4RNL layout ln both pho
tographs, the rear boa rd

Parts List

P.rt Quanttty Radio Shack Terminal strip, barr ier or
fig. 5 Fig. 6 Number feedthrough, 8 contact 1 1 274-653

Transformer, 12 V, 300 mA 1 1 273-1385 25-kilohm potentiometer,
Ac switch, SPST toggle 1 1 275-612 panel mount, and knob 1 1 •

Fuse, 3AG, 1/8 to 114 A 1 1 17Q.1270 2Q.kllohm PCB potentiometer 2 2 217-336
Fuse holder, cnpan 1 1 27Q.739 t-mecobm PCB potenttometer 1 217-338
1N4001 , 5().piv power diode 2 2 27&1101 22Q.Ohm, 1/4-W resistor 1
7812 12·V regulator 1 1 27&1n1 t -kuonrn, 114-W resistor 5 6
7912 - 12-V regulator 1 • 2-kllohm, 1/4-W resistor 1
&V zener diode, 1 W 1 276-561 1O-kllohm, 114·W resistor 3 5
1000,.f", 25-V electrolytic capacitor 1 2 272-1032 15-kilohm, 1/4-W resistor 2
47O,.F. 1&V electrolytic capacitor 1 272-1030 75-kilohm, lI4-W resistor 2 2
22-#, 16-Velectroly1ic capacitor 1 1 272-1026 100-kilohm, 1I4-W resistor 2 2
s-,.F, 1&V electroly1ic capacitor 1 272-1024 47O-kilohm, 1/4-W resistor 1
1-#. flJ.V tantalum capacitor 1 1 • 1..negohm, 114W resistor 2 2
_1-#. flJ.V tantalum capacitor 1 • Case, about 5 + wide, 6 '
LM339 quad comparator 1 276-1712 oeep, 3 · high 1 1 27Q.253
14-pin DIP socket 1 276-1999 Perlboard (cut from 4 'h •

1.M311 voltage comparator 3 • by 6 -, or make PCB) 1 1 27&1394
2N2222, NPN switching Miscellaneous w ire, rotator cable. solder, terminal pins. ac cord,
transistor, TQ-92 2 3 27&1617 grommet, etc.

B-pin DIP socket 2 5 276-1995
1N914 silicon sigl"lal diodes 2 4 27&1620 *Note: Parts not listed with R.S. numbers are available from DigiKey,

LEOs, coors to suit 3 3 276-1622 Jameco, and other mail-order sources; or experiment with the

Relay, 12·V. 7s..mA coi l, nearest available value.

DPDT 3A contacts, socket 2 3 275-206 Total estimated cost wI th new parts: $25 to $35.
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2495

12.95

$149,95
10.00/2K

9,95

MODEL PK1
(shown w,th 14K RAM

.nd I K ROM)

mend it except as an exam
ple of how noncritical dc cir
cuits are with respect to
layout Any convenient lay
out will do, includ ing possi
ble installations inside the
CDE rotator cabinet

These design improve
ments a re slight overall but
they may serve to keep a
first-time builder from grow
ing discouraged in the pro
cess of trying the automatic
beam aimer. Without know
ing where to look fo r clues,
the source of anomalies can
be frustrating. However,
K9AZC's basic idea is both
sou nd and elegant in its sim
plicity. So too were his mo
tives. If you know a sightless
ham who needs a better way
to control his or her beam
d irection, follow K9AZG's
lead and build a vers ion of
the automatic beam aimer.
The satisfaction of helping a
fellow ham get additional
fun out of operating will
more than repay the small
investment in easilv-avail
able components ,.

• Ready 10 npe<.te-"'''ell & testell
-lOW COST

• Easy tD!earn, eas y 10 use
• Bu,n ·m (lKkel M_
• Use w'lh COIIlpulefS, lerlfMlI,lts

Teletype II\olChl/leS
• RS232 se<.al ...tertace- ~S III 9600 Illud
• Uses llOlh ASCII .nd (l,oudol
• Proorarnrnea 10' 001" AX 15 .. YADCal lXlO 0' 600 IlauC
• ",ulomalally retOQftIl8S ptlIIOCOl 01 .0;0'.'0 messages
· lMr liO~

• Cus',"" ~ soon lIllI'"
• swes reuwec messaoes uftlll feOuftlellll. a IlIII< _
• " 8kx ' • _lor lr.~ 00lIIIlUII< eatI
• Operates as .... ....a_ tejlU1et
• .t.ctr.a1eS 1tIdypt _or 10 pnnIt~
• fl¥ll iCQ!Qls UP 10 l ~ ~ 01 RAW
• Can DeCUS_ lor LAII$ iI'lllllllll S6K RA W

MODEL PK-1 wired & tested w/4K RAM
Additional memory (up 10 14K total)
Manual only-credited with purchase

(add $2.00 for shipping)
nrrv adapter board
Custom cabinet-inc ludes installation of INC. on/oil
switch, LEDpwr indicator , reset button & pwr jack
Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required: + 12 VDC , approx . 200 rna.
Contact GLB tor additiona t info and ava ilable op tions .

We oller a complele line 01 transmitters and receivers, strips,
"reselector prumps, CWID'ers & s~ntlles!lers lor amateur & commerci.i use,

Requi!S t our FREE <;al.'09, MC & Villi we/com• .

<iLB ELE'-I KUNICS
1952 C li n ton 51. Buffa lo , NY 14206

716·824·7936.9 to 4

Now you can get
in on the fun on

packet radio!

board contains its own nega
tive regulator, replac ing the
low-vo ltage zener used in
the quick-fix ve rsions. as
well as the 311 comparators
and new input resistors.
Removing the IC from the
origina l ve rsion permitted
easy substitution of the im
proved circuit Except for a
power lead to the negative
supply and an input lead
from the d irection potenti
ometer, all other connee
tions go through a DIP cable
and plug into the vacated
LM339 socket. As the sec
and interior photo shows,
the new board mounts
above the 339 soc ket and
transistors on half-inch pil
lars. The increased sensitivi
ty to small knob rotation s,
with preservation of all of
the quick-fix benefits, made
the installation well worth
the effort

The mode of construction
illustrated in the photo
graphs resulted from contin
uing experimentation with
the circuitry. I do not recom-

35 95
33,95

$31 95
2895
2795
26 95
2595

PRICE

"'-Q
Balun-

90'.,'

co
66 '
33'
22
re-

LENGTHBAND S

• Small, rugged, light
weight, weatherproof

• Replaces center insulator
• Handles tuurec et power

and morerr:J.. S6.95ith SO 239 connector

THE ALL-BANDER DIPOLE
til E P ERfECT IlATCH rOll

ANTENNA TUHEIlS WITH
A '''LAOICED 0I1T1'UT

• Completel y fa ctory assembled ready to use
• Heavy 14 (7/22) gauge stranded copper antenna

wire to surv ive Ihose severe storms
• Center fed with 100 feel 0 1 low loss PVC covered

450 ohm balanced transmissi on li ne
• Inc ludes cen ter insula tor w ith an eye hook lor

cen ter support
• Inc ludes custom molded in sulators molded o f to p

Quali ty material with high dielec tric Qualities and
excellent weatherabili ty

• Complete installat ion ins tr uct ions included
• Overall length 135 feet , less when erected as an

inverted vee Of stoper
• Handles 2 kw PEP & covers 160 th rough 10 meters
• May be trimmed to fit small city lots

Only $29.95

DIPOLES

• For dipoles. yagis, inverted
vees and doublets

• Replaces center insulator
• Puts power in antenna
• Broadbanded 3·40 MHz.
• Small , l ight weight and

weatherproof
• 1:1 Impedance ratio
• For lull legal power and more
• Helps eliminate TV !
• With SO 239 connector
• Built ·in DC ground helps

protect against l ightning

Ava"able al VOUI la vo,,'~ d~aler or oUJer d"ecl Irom

Van Gorden Engineering
P.o. Box 21305 • South Euclid. Ohio 44121

Deale< InQun ," Iny,ted

MODEl
Dipoles
0-80 80115
0-40 400'15
"26 26
0- 15 15
0- 10 10
Shol1ened d ipoles
SD-80 80175
So-40 40
P.r.lIel dipoles
P0 -8010 80.40,20, 10115 130 ' 43,95
PO·A010 40,20, 100'15 00' 37,95
PD-8040 80,400'15 l JO ' 3995
PD-4020 40,200'1 5 66 ' 33.95
Dipole shotteners - only, u me -s included in SO models
S·80 80175 $13.95Ipr,
S·40 40 12.95ipr ,
All antennas are complete With a H'·O Ba lun . No. 14 antenna
Wire , msutators. 100' nylon antenna support ro pe ISO models
Only SO'), rated fo r tutlteqa t power , Antennas may be used as
an Invert ed V, and m ay al so be used by MARS or SWLs.
Antenn••ccesscnes - available w'th antenna orders
Ny lon guy rope, 450 lb . tes l. 100 leel $4,49
Molded Dogbone Type antenna insula tors l00lpr ,
SO·239coa x connectors ,55
No , 14 7122 Stranded hard drawn copper antenna wire ,0Bltl

ALL PRICES ARE UPS PAID CONTINENTAL USA

Only $14.95

HI-Q ANTENNA CENTER INSULATOR

~

HI·QBALUN
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67.0 XZ 91.5 U. ll 8.8 28 156 .7 5A
71.9 XA 94.8 ZA 123.03Z 162.258
74 .4 WA 97 .4 ZB 127.,3A 167.96Z
77.0 X8 100.0 IZ 131.838 173 .86A
79.7 SP 103.5 1A 136.54Z 179.968
82.5 YZ 107.2 I B 14 1.3 4A 186. 27Z
85.4 YA 11O.92Z 146.248 192.8 7A
88 .5 YB 114.82A 15 1.4 5Z 203. 5 MI

TEST-TO~ES: TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2 175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

• Frequency accuracy . ± I Hz maximum - 40°C to + 85°C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

Group B

Our new Universal Tone Encoder lends it's versatility to
all tastes . The menu includes all cress, as well as Burst
Tones, Touch Tones, and Test Tones . No counter or test
equipment required to set frequency. just dial it in. While
traveling. use it on your Amateur transceiver to access tone
operated systems. or in your service van to check out your
customers repeaters; also. as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery. and is available
for one day delivery,
backed by our one
year warranty.

• All tones in Group A and Group B are included.
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group .
• Immune to RF
• Powered by e-Sovdc. unregulated at 8 rna.
• Low impedance. low distortion, adjustable sinewave output, 5v

peak-to-peek.
• Instant start-up.
• Off position for no tone output.
• Reverse polarity protection built-in .

Wired and tested : $79.95 r.,;;jj - ~'S I VIS4 IC' _ ~ •

l1l:I1COMMUNICATIONSSPECIALISTS
426 West Taft Avenue, Orange , California 92667
(800) 854-0547/ California: (714) 998-3021

Group A

• Frequency accuracy, ± .1 Hz maximum - 4O"C to + 8SC
• Frequencies to 250 Hz available on special order
• Continuous tone

Food for thought.



Ernie Franke WA1EWT
63 Hunting Lane
Goode VA 14556

Requiem for the Tube
This pleasing project is perfect far pentades.

It could be the last time yau use them.

A round the shacks of
most amateu rs, one

eas ily can find numerous
ant ique oddba ll electron

tubes. Most of them are too
small to be made into
lam ps and too large for a t ie
clasp. But still, you want to

dig out of those shoe boxes
those nostalgic rem inders
of the good old days and do
someth ing with them which

is both functional and at
tractive. Combining the
beauty of nature's wood
with the glass and metal of

High-power pentode.
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"' INSTALLATIONS

- MODIFICATIONS

-REPAIRS

the RK-34 (father). 2C26
(mothe r). and HY75A or
HY114-B [baby) tubes.•

Gaff N8CE
517-62~44
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13313 FOREST HILL RD, _. ~
GRAND LEDGE, MICHIGAN, 48837 J
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""Technical assistance by F.C.C. licensed technicians
using the finest repair, test, and alignment equipment
to give you results you can count on.

Fig. 1.

"" F.e .C. Ucenses;
"General Radiotelephone (ship radar endorsed)
"Second Class Radiotelegraph (ship radar and aircraft
radiotelegraph endorsed)

"Amateur Extra Class

-ALIGNMENTS

6-10 P.M.
Sun. tnru Thurs .

sce ne of tubes with two
plate ca ps was fo rmed o n
o ne set of bookends using

Final ly, the tube sockets
are screwed down into the
d rilled hol es. For some
large tubes such as the
4-4OOA variety. one might
si mply drill the 5 ho les for
the tu be p ins and the n glue
the tu be in place.

to the bottom of the book
end using contact cement.
This plate, which keeps the
bookend from slid ing, can
be made of thin a lumi num
or wood veneer.

The re are severa l good
cand idates for old tubes:
medium-powe r t ransmit
ti ng tube s such a s the
4-1 25A, 1625, 807, and 24G;
klystrons such as the 2K25,
2K26. and 4178, which look
like miniature robots; light
house tubes such as the
2C39, 2C4O, and 2C43; and
acorn tubes suc h as the 954
through 959 series. A family

"Family scene."

man in the fo rm of book
ends IS a good example
whic h should please even
the most discern ing XYL

Fi rst. you need to vis it
you r local lumber yard to
purchase six-inch by o ne
inch-thick she lvi ng. (Even
though it is called 1 ", it
measures o nly Y4 " thick.I
The material IS then cut
into two 6 % " and two 4 'h "
lengths. Then, using a band
saw and chisel, a b li nd
doveta il mortise is fo rmed
as shown in Fig. 1. Note that
the dovetail IS o nly % "
deep so th at it doesn't even
appear o n the inside of the
bookend. Each piece is then
sa nded. a nd ho le s are
drilled fo r the tube socke ts.
The two pans of wood
pieces are then gl ued and
nailed together before ap
plying stain and va rnis h.

Next. a plate is attached
73 Magazine - June,1984 69
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Ken Ko/thoff KBAXH!7
1103 CaT/son
Cheyenne WY 82009

New Orders for the R-109
Two bucks and ten minutes are all it takes

to re-enlist a vintage receiver.

Fig. 2. Power supply modified for 12-14 volts de.

70 73 Magazine · June, 1984

supply (PP-282) wh ich d raws
about 4 Amps . This is an in
convenient voltage and cu r
rent for mobil e use or fixed
operatio n when o nly 12
volts at low current IS

availab le.
Converti ng the 24-volt

plug-in power supply to 12
volts is easy, Quick, a nd in
expens ive. The o nly part re
quired is a Radio Shack
1-Amp, 400-volt bridge rec
tif ier, cata log number 276
11 73, at $1 .89 . This plus a lit
t le so lde r and wire is all that
is needed. Afte r the conver
sion, the un it d raws o nly 1 .5
Amps with 12-14 volts input.

Power su pply PP-282 is lo
cated in the receiver as a
plug-in unit Remove the re
ceiver from the case by turn
ing the six hand screws 45
degrees, then pu lling the re
ceiver out. loosen the three
re taining sc rews, slide the
re tain ing bar over, and pull
o ut the supply by the wire
handle . Remove four sc rews
to gain access to the supply.
Two a re on the lower back
and one each o n the top a nd
bottom of the front The
bottom plate is then re
moved and the upper cover
pulled off.

Under-the-chassis changes
are covered first The com
ponents are convenient ly
marked-thank you, US Ar
my. Check each step as you
proceed.
1) Solder a wire ac ross the

•" 'I
ou'''''' 3SYOC

;)/"1

ects, includ ing conve rting
an R-109 to SSB for 1Ometer
use. The sets are very sen
sitive, using most ly o ne-volt
filament tu bes. All of the
receivers I obtained came
with a 24-vo lt plug-in power

depending o n whic h set is
used. These sets can be used
with no conversion on 6- or
r Ometer FM. They are fully
tunabl e over thei r ful l range .
I have had good res ults us
ing them on various pro]-

Fig. 1. Original power supply.
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The R-108, R-1 09, and
R-11 0 FM Army su rplus

receivers are readily avail
able, very well constructed,
and best of a ll, inexpensive.
They are broadband FM se ts
covering 20 MHz to 55 MHz,



lARSEN ANTEN
INTHEFAST

Race cor communications
demand the best from on antenna
under some of the worst conditions.
Splft second decisions require reliable

signals at exceptionally high soeeas.
That's why Larsen Antennas are

used on race cars at the Indy 500.
Because LarsenAntennas are

designed to toke high speed with
minimal signal distortion. Proving they

can trovel in the fast kme without
putting a drag on their performance.

Larsen's precision tapered stainless
steel whip provides maximum
flexibility while minimizing radiation
pattern distortion giving you a cleor
consistent signal. And Larsen's

TRAVEL
•

exclusive KGlrodeplating. gives your
antenna high conductivity to assure
that maximum power goes into
communicating - not heat.

That full measure ofperformance
goes into our product integrity too.

VWth a no nonsense warranty that
won1 slow you down.

So, whether you're following the
racing circuit or a local rescue effort,

you'" find Larsen Ivltennas will keep
you ahead of the snuotto: with

dependable performance.Askyour
favorite Amateur dealer to
demonstrate how you can hear the
difference wffh LarsenAntennas.
Write for our free Amateur catalog.

IN CANADA: Canodon Lo,sen Electronics. Ud.
283 E.11lhAvenue. Unit 101

VO'flCOlN8r. 8,C vsr 2C4 Phone 604 ·872·8517

IC~ II Cl ....,...ed IfQd&mClo1l of lclnen EIeC"OO-' nc.. In IUA Clf>d CClIlOdo.

ICUlrod" II Clleglltwted trodoKnork 01 Lonen EIeCIfOnICI" ee, In USA Clf>d CClnodCl.

IN US/\: Lonen Eleetronla. lne.
PO. Box1799 lIancouve(, WA 98668 Phone: 206·573-272211611 NE. 50thAvenue

... 322 ~rsen Antennas I
'1,
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R-l09 10-meter FM receIver with internal power supply
PP-282.

Bottom view with the modified power supply in place.large 1.6-0hm resistor, Rl,
shorting it out of the ci rcuit.

2) Disconnect the th ree
wires (2 yellow, 1 red) from
terminals 4, 5, a nd 6 of
power transformer T1 .

3) Solder the yellow wire
formerly on pin 4 of T1 to
pin 6 on vibrator socke t X3.
4) Solder the yellow wire

formerly o n pin 6 o f T1 to
pin 1 o n socket X3.

5) Solder the l-Amp, 400
volt brid ge wi res marked ac
to terminals 4 and 6 on T1 .

6) So lder the w ire on the
rectifier ma rked - (ne ga
tive) to ground, pin 7 of
socke t X3.

7) Solder the red w ire
formerly on pin 5 of T1 to
the + (positive) wire of the
reetifer.
8) Tum the supply over

and make two changes to
power p lug xt .
9) Move the bare wire from

pme ot xt topinSofX1 .
10) Solder a wire f rom pin

30fXl to pin 2 of Xl .

11) Reinsta ll the power
supply cover and base plate
and plug the unit into the re
ceiver; tighten the retain ing
bar screws.
12) In the rece iver, be sure

that sw itch S1 is in the
6f12/24-volt position.

13) On the outside of the
receiver, install a jumper
wi re into the Re ce iver Con
t rol p lug between p ins J and
H. leave the insulation on

the center of the jumper
because 100 vo lts lives
there.

14) Put the receiver back
into the c ase and apply 12
14 volts dc p lus to p in S,
negative to ground, pin C,
on the power plug. That
comple tes the conversion to
12-14 volts dc .•
Author's note: The powBr-supply
conIIBrslon arsc WOftts with the
RT·70 &meter FM transceiver.

Put a broad bandwidth 80M dipole in 24 tt with the
SUNKY DIPOl..r antenna. Coroarame low SWR, space
savings and performance on All HF bands, including
SWL and WARe. Complete kit 2 specia l 4" coi ls. 50'
RG-58j U coax, balun kit. mounting hardware and
instrueticrls.Great for apal0 i e Its. cc-oorsoorrs, motels
and vacation use. Easy set up and adj ustment.

Ask tor ffiEE antenna comparison sheet

112.'5
$11.115
$811 .'S

1i>" ...4 _ _
"HAL~ HAROLD C. NOWLAND

W"""

BUY yOUR FIRST UNlT AT l ii.' S
3 OR MORE UNITS AT 1" .' 5 H .

P.O. BOX 1101
SOUTHGATE, MICH. 4.8195

PHONE (313) 285-1782

'HAM MICROWA VE RECEIVER
NTSC RF Modu~Of .~II ..... hIIe<... .....••.__•.•... .. ... ._k~ 1".'5

(I", u....,,11 COfI'¥lUI" JS, s al" II;I" &ysl&mS a lld inl" r1acing)

C I. po_~y and ct... . .
HAl.. lmiIy K..,... ............ ..•

HAL 1.2 GHz PT&Ka'" buill "nd 1&51&<1 ,

PRE·AMPLIFIER
HAL·PA·" WIDE BAND PRE·AMPLIF IEA. 2·200 101Hz BANDWIDTH ( - 3<lB POINTS).
l idB GA IN KIT " .115

HAL.TRONIX INC.

HAL 2304 MHz DOWN CONVERTERS {FREQ RANGE 200012500 MHz)
2)04 MODEL 11 KIT BASIC UNIT WIPREAMP LESS HOUSIN G & FITTIN GS ... .11' .' 5
23G4 MODEL 12 KIT (wi lli p.nmpj ............•.•......•........... _..• .129.$5
23G4 MODEL n KIT (w,tll H,gll Gain C><Hmp). . . . . . . . . . . . . . . . . . . . . . . . . . .. S31.$5

MODELS2 & 3 WITH COAXFITTINGS IN & OUT AND WITH WEATHER·PRooFED DIE
CAST HOUSINGS

BASIC POWER SUPf'LY............................................•.1" .115
POWER SUP9LY KlT FOR ABOVE WITH CASE 124.'5

ANTENNAS' OTHEA ACCESSOAIES AVAILABLE. SEND FOR MORE INFO.

2100·2500 MHZ
' AMR·" COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN NOTA KI T, INCLUOES
A PC BOARD. POWER SUPPLY, CABLES & CONNEC.
TORS- PRE·ASSEMBLED AND TESTED. 2~B GAIN
OR GREATER

HAL·TRONIX, INC.

HAL·PA·' .4 WIDE BAND PRE·AMPLIFIER. 10 MHz TO 1.'" GHz . 12dB GAIN
FULLY ASSEMBLEDANDTESTEDI12.Q5

HAL.pft.2.1 QH.z 2STAGE PAE·AMPUFIER,DESIGNED FOR2304DOWN CONVERTER
MADE TO PlGGIE·8ACK ON THE 23001 BOARD. OFFERS 20dB GAIN. ALSO HAS AN
IMAGE REJECTION FILTER FULLY ASSEMBLE D ANDTESTEDS3ooI ,95

SHIPPING INFQRMATION: ORDERS OVER S25 WILL BE SHIPPED POST.PAID EXCEPT
ON ITEMS WHERE ADOlTIONAL CHARGES ARE REOUESTED. ON ORDERS LESS
THAN 125. PLEASE I...eLUDE AoomoNAL U.SO FOR HANDliNG AND MAILING
CHARGES, SEND 20C STAMP FOR FREE FLYER

561,95 po~id fin USA.
M oney Back Guara ntee
VirgInia residents "If j
add 4% sales tax ~

..>0-

Blacksburg Group
Box 242 Suite 500
Blacksburg, Virginia 24060
703/95' -9030
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SS8. TOISI. by binds: 160m-57, llOm
200t, «:nl-l ,1«i, 2Om-8,916, l!im_6,414,
and lOm-3,.29. $Ix oonllnenls and 123
COUnl.l.. _" worked. THE 050 was on
HIOm willi K7PQSIMM NlIlng the Marth
PacifIC 011 the Alaska coast I ... 59ll RST
.nd even a short chal wa, poeslble!

... Pslombo trlbander WII used for high
binds; on 4Om, 80m, and 160m an Inverted
V dld .....1, 80m wilh lhe V at 1S meters
high, and lhe OIhoera wllh Ifle V 13 meters
high.

The Tenlente Jublny (III*".lor pow'
ereel the atallon most of the time; our own
"""'Storl __ usIid only when IJO'If'8II
alopped lrom lhe bI.., IfOrTI 0200Z 10
ceccz.

During plletlPt, s, msny as 186 OSOS
__ ...11ud In one hour, but .fter WI oat
to 12,000 0S0e, pileups deer......, and
the lllecarne clown 10 1200s0s per I'lour,
lops.

Ending lime came, and In a hurry all
wu diN.sembIed because lhe ship was
neal the beach and aU equlpmenl had 10
be packed and laken aboard, In splla 01
s lrong winds and night coming. 8u1 anxl.
ty 10 go home broughl new slrenglh 10
...Iberto and Ronaldo, a nd In aboo.ll len

0230Z 10 oscoz, lhe antenna beamed wesl
of "'merlca presented strong echo IrOt>
b1..; the ..me 10 Oceania.... TahUl signal
came 30 dB 0Yl!lI9 no matter where lhe ....
lanna w.. beamed!

On 20 meters, an open f<*l could be
found by looking tor bind noise; belwllWl
330- and 30-, noise sho...-fld poeslbllliles;
due IOuIh WII ablolut. sil<IIIQI.

For "'Ibeno, a 16().tnet", lover, lhe hal>
plllt momenl. _e when the 57 .latlonS
In Sout h "'merlca, Central "'merlca, North
"'merlca, and EUlope a ll OSO'd 160
meters!

CurIng .esl perlocb, an aulomallc
be.COil operated CW al 282n, 30 W.tta,
dipole .ntenna, for lonosphe.lc ob.......·
tlons. It was e_cltlng 10 hear the W 1UO
S-Watt belC()i~ YWIle11 antenna. 28255
kl-lz. back In Ganefal PIcoClly, province of
La Pampe, 124 met.... above ... Iowella
12BY7 and EL86~

exciting, too, was lhe visit of lhe WIII/ ·
waw, Willy de Ao$e',lVK9XF\'MM) a-meter
11111. yacht, a I.avei ler 01 a ll ..... HI
lunched with ""bertO but hsd 10 lea....
quickly-a stOtm coming.

Ourlng the 2lklay operallon, 20,125
0S0e _. m.sdoI. 17.M4 In CW Ind 2,.71

4.a«W, genoaralor. ... 2.....,....,tll 1_ eItnI

from LU8DQ, a U_nll.lblndM Palom
bo beam was lhe oontrlbutlon of SoIIYSdot"'lombo UJ3FG, and eano. RodrIguez
LU2Of'X broughl his own t.anacei_.
Ronalda Silva LU3EOZ checl<1'd and pr-.
pared the ger>eralors.

LU1X P, LU8DQ• • nd W10Z _. to be
1M Iurn, but almoet-tut-momll,1 r....
__ "CJP9IId LU1XP and LU80Q In ...,gen
Un.. Renaldo SIIv. LU3EOZ became the
tasl-mlnule ""ullon, and it now became a
two-mIn team.

On board the ship, lhe 8s~ Pa..lso.
Albeno and Ronsldo lett Buenoe AI...
Janu.ry 5, 1983, reaching Potier Cove on
251h of M. y Is land elghf days Isl e., ,fter,
par1.ctly normal trip except for I slorm In
Orake's ge which kepi aome In bed
for 24 I'louIS, sldel From JaflUlry 13 to
16, helicopters and boalS Isnded eu equip
ment to go to the scientific slstlon, T_
....1. Jublll)'.

Ronalda LU3EDZ, rneochsnlee king. ..
Hmbled generalorl, lower, and aU during
Ilv.long days 01"";l0y .aln ,nd,now.net
4G- to llO-kph winds wilh GUliS 10 110. ...
one-nour perlod was 'II t time Ronaldo
could SISnd bef_ getllng 1'" for ....1
again.

"'nd lhen, at 1315Z Janusry 16, CW on
20m, came lhe fl,.t contact, wllh W5RK,
follow$1 by CP1GM, LU9AlC, and W7XP.
The flrsl SS8 OSO was with LlUlISIfno.
bll. on J . nuary 28th, and then came
LU2CMlmObUe, LU1 DBa, LU400, .nd
~.....

During the _th day 01 opar.llon.
aNer a 11.nou, p1letlp, exclS,l... tNIr·
phone u" caused Alberto LU10Z I.ouble
and lal lgue, snd the Tenlente Jublny Sla·
tlon physician had to .Iop CW operations
for a whll.. Alberto lhen had a two-day
SSB operation.

CurIng s ree l period, Daniel Verganl,
ehIef botanlSI of I.... Mammalian Study
Pl.n, IIXlk operalorJ on I boat lrip near
Maril na Cove. The boat came upon four
Jublri. Whales, .nd P.blo LJumbe.g, the
dl...... managing the boal, hepplly got to
no! mor. lhan Ian or flltllWl meter. from
the whalel. A poeslble _oe"cy dlwl for
all Into f. lgid waler wa...t..... wonylngl

"'n FT·l01E transceiver and .n FL·
2100z amplifier held up per1ectly lor lhe
wwy IIIrd 3Q.day operallon, along with a
8iIncheI key and an ...ul.... manipuillor
willi CMOS memory. SSB oper.llons ...._
g'Ht lun, too; discipline snd ,,,s pect fOt
rules and IllIleI ...._ per1ectly obvl_,

L..ow.- bandI, lUf(lf1alngty, __ v«y
hard to operate, wilto QRN~ cloH to
ISS, and $7 on 20 mel Thl. WII trUll lor
w......s, which will gl you an ldell

Opanlngs 10 3.5 and 7 MHl coincided
with 1M bIIt condltlonaon U MHz,. 10 I....
quettlon was: do a good job on lhe
2G-meler bind or try llOfIMl problematic
0S0e on lower band.? condition. on 20
_a good unlll 0430Z, but lhen I.a,..
horIZon ladar came on. 59 p1u. 401 From
dayblHk to alternoon, until 2OOOZ, binds
we•• cla.eel, with few openings to 10 and
15 met_, Only 5 good opening. on 28
MHl IO Europa and North AmarIca, no! 10

good 10 ...fflca and _ t ....1•. Funny, dur,
Ing two nights on lS meter. snd close to
0400Z, w. coutd OSO "'sls but .Ignal.
dldn1 _ ITlO'te lhe s-meterl On 20
mat..... lrom 0lil00Z 10 l100z. Aala ws.
woRed wltll the beam to the _tl FIOIfl

Esch month, 73 brings you
ham-radlo n!fWS from around the
world. In this collection of re
ports from OUf foreign cone
spondents, we present the tet
es t news in DX, contes ts, end
events, 8S weff 8S keep you
abreast of the technlcaf
achievements of hams in other
countries.

II you would like to contribute
to your country's corumn, write
to your country's correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Jack Burnett.

THE LlJ3ZI SOUTti
StlETLAHD ISLANDS DXPEomoH

Pushed by 'he sa".. manoelou. im
pulse. Ill, .plrll 01 r.dlo .m.l""r" Ihe
GACW (ON A1gentlroe Group) spor!SOl'ed
lhe LU3ZI DX~t1on 10 the South $/let.
'-tid ls I......,.. fOllowing the .'ICC(t$. of ,"'"
prft'lou. lU1X (19191 .nd LBOIX (1962) .~ .

plldlll~ 10 tt>e St.,," Isl,nd. lor t!'le CO
Wor\dw;,;" ON Cont.... t

A",.,. of it. I'Mj)ORSlblllty. the GACW
group oper.lorI for IlUCh OXpedit ions ...
cl'Ioaen f.om.fTlOf1.Q the mollt reli.ble.nd
skillful OX men in the g.oup, snd the
spI.-.dkl .esulla In former and presenl
OXpeditioN show Ihla 10 lie... been done,
for operallng C8pebiUlIes, techniques,
ruin, and elhlca wefe .especled 10 lhe ut_.

An expedillon to lhe Anlarellc conll·
tIOWl1ls extrernety.x~, bul the ca'.
fully plan,*, ptOject of Jorge F. V....lo
Ylch LU1XP was app.oYed by lhe Olleclon
Na.clon.ll del AnlareIICO(Anla,cllc Nation
al Ma"*O"lient), wtllch rules all acI ivmes
collcemlng the Antarctic conti.....t In AI,
IiJlII'tlna-the Inslltuto Anls.cllco ""liJlII'tI,
no ("'.gentlne "'ntarellc Insti tule) In
cl\alge 01 all sclentlf lc In_tlgallons
being on. 01 It ' moet Import.nt twanefloM.

So, ultr_xpeoslwl Irlnsportat lon and
togls tlca l help w.... assured by the "'rgen
tine~t; otl\el problems were OUI

reaponalbilityl
...Ibeno W10Z "anl'd lhe Job to get all

IIIeI wl8 mining: Oscal Ro.lty lU50VO
broughl a lOlalor, Jorge ...Imoyl'aghl
W1EWL oat I 3.5-l<W oer-alor ffOrTllhe
Air FOfQI, fuel and trlJ\$flOltatlon 10 the
doell' _. lhe 100 01 Benjamin C. c.v."
lin LU9EMB, logetl\el with a HCOnd,

ARGENTINA
AIM"/) $I/w. LUIDZ
G'lIPO A~tlllO (H CW
Cef1N DII* 202S
1854 lOflgCha/nPt
Bu.nQ4; AI,.,
Arg.ntln,

c.~ v,.~Ca""'fO pncc
Rut AfCWIftl""", 491701

20210 Rif.I ~ J.".lro
8"zl/

- - - -- - -
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a 1 AegIon-P01-Rio de J.nelro and
Esplnto Santo St.les
a 2 RlIlIion-P02-Sao P.ulo, Golas,
and Federal Ol.trlcl
a 3 RegIon-PIJ3-Rio Gr.nde dO SuI
Sta..
a of RegIon-PU.s-Mln.s. Ger.i. SI.le
• 5 Reglon-PlJ5-P.rillna.nd Sanla Ca·
larina St.tes
a 8 Region-PIJ6_Bahla .nd Sergipe
Sisies
a 7 Region-PU7-Pemambueo, Al.·

Cstlot VI.nna Cs""';ro pnee
Ru.s Afonso ,.."., 4 'N1Of

20270 Rio rJe J.nelro
8ra:11

Garson Riu ln PYI APs/PY7A PS
PO 80_ 12178, CopaeatMna
20000 RJo rJe J.nelro, RJ
8r.szil

BRAZlL

NEW PREA XES IN BRAZIL

Since June, '975, Brazlll.n .1.le. have
had. apecl.1P<llli~ so tllal .n Immedi.la
idanl illes iion ""as poas lbla lor r.scllo ama
teurs In Brazil as lOOn •• the eall ""as
given. Brazil h.. nine regions snd 2fI
sl.tes .nd territories. The PY preli~ was
Changlld to PP, PT, PR, PS, PW. PV, 01 PO
In cert. ln regions. aeeordlng to lhe num
ber 01 stat.. in aach-

To IdenI lfy CI... C ,adlo amateurs (al
lowad only phone mode on 80, 180, VHF
Ind UHF, and CW mode on .11 bands ex·
e&Pt 20 met.rs), thr_lelt... sulllxllS alart·
Ing wllh W, X. and Y _e In an preflxllS
ncl'tIr In ......

Also with Ihe PYe prell. 101 Brazilian
ooasn lsiands . nd oxec Meounlrles" (Fill"'
nsndo de NOfonh. , Trlnd.de, and S . Pe
ter/S. Paul), Ihls sur. w.s. hit with prell~·

hunl...11 CMIV the world. deligfltad Mth
,.... poaslbillt ies.

B<.rt """'-I COUldn1 be imagined by Br.·
zlll.n aulhOl ltle. was thelramer.dous run
10CI.,. C, .Ince VHF lacillt le• • nd con...,.
nlances and • Mnocode" tieInN _ •
...... s t<On(l Sfl(lM1 to lormer CBera .nd
othera.

VHf baI"l1 lhel r only goal, .Imosl no
one c.red IOf HF reslrictlon., ene ee VHF
operalOf. C. flIfl by the thousands. thua
Mblowl"ll uP" lhe ' }'Slam by usl"ll up all
'1h.--lettar" eombin.sllona alartad by W.
x..nd Y! So. ,.... 1.... lias been publ ished
in Brazil, modi fying Cia.. C pr.II,1IS snd
creating • new cu riosity lo r prefl ~·

huntere.
from February 13. 1964. Cia.. A and B

,adIo amat_s lexeept 101 Amapa T...•
n tory_PUll , . , ) 11 cont inua .....Ih thelr
.Ctual call lett , prellx", regions, .nd
suru~es ss belore; CI.ss A and B radio
ilImateura In Amapa Ierrltory will be PV8,
IIka in Pst. 51ale.

fO'l'lOOfl.nl modillesliona ec:wne to CI...
C operatOfS now s ll under PO prellxlII
Irom 1 to 9, seeordlng to the region Ihey
belong 10. No more PP, PT, Of PY. but only
n lolloww:

holders 01 thla .pecl.1 cen the privilege of
CW oper.lIons .bove50 "1Hz.

SO, If you hear. VK3K oper.tl"ll on tlla
hlg/'lar trequsnelee usl"ll CW, pIeasa.1ow
down. as his CW speed may be only 5
..",... Some, wllh lhel, kaytloarda, will be
.ble 10 oper.te at higher speeds, but . s
our exam lesll. w!lh. h. nd key, lhel, e~·

perl lM on the keyboa,rd I. to no av. 1l until
tI'I&y pass _ ~ 1..1 to gain tI*t
Iulk:all Ilosnse.

'CAllS
The Kealiis a spec:laliloanse Inlroduced

In 1980 to eat... 10 tho.. . mateurs who
hOld two licenses, namely I"" Novice and
lhe Umltad. There has been an abnormall
wwith thit class 01 li<:ente whICh our
DOC (Departmenl 01 Communleations)
h.a reeUflad Ihl. )'H'.

PrllVlouSly, the problem h.d been Ihal
as • Umitad licen..ooJdsv .ble 10 oper.
ata on . 1I ~nds .bove50 MHz, you did not

1Ia.. to past .ny CW lest, gIvl"ll you •
....,. leehnieally-mlnded person who has
passed tl>e eqUivalent 01 our lull-<:all II·
cense In the theo.... aspecl but has lalled,
or h.s not tried, the test on CW.t to wpm,
tend.nd,.....

The MoovIce liQansa gives you _ . 10
the HF bands 01 80, 15, and 10 mel..., bul
to pass thla lesl, you need CW at 5 wpm,
sand and rec:el..., so Il ia poeslble fOl .n
amaleur here to hold two 1Ieensea, one 101
hia MoovIce eall s t.rtl"ll wllh.e.(l.. VK3 _N,
-V, 01 -P, .nd hiS Umltad startl"ll ""Itfl
VK3 -X, -Y, 01 -l. The rllSult w.s mIlCh
conluslon on II>e band•.

This eaused our DOC 10 creala lhe K
eall , glvl"llihe holds! 01 boIhIi~ the
option 01 using (but not requlrlng) one call·
aign only. st.rt ing with . K, e.g., VK3K· ·.

The problam was that as a Novice he
could operste on CW, bul as a Umlted I>e
could not operata CW on the higher fre
quencies. The DOC has ncl'tIr gr.nlad tlla

1!Iends or 0VIIrM&t slatlont I<x:~d"ll lor a
SI'lOr't OSO or,.... COUnl,.,.-partlcul. rty In
our ..rly hours 01 lhe morning when any
contact to ksep you . wske Is very..._.

QTH sit••'llIe T."leflle JutMny ."lIIon.

andin'} bucll, tlQO m.ters ' rom 111ft QTH.

a VK2_New SOulh W. ... (plus Norlolk
ISland, lOfd Howe Isl.flll)
• VK3-VlcIOlla (. nd remsinOei' 01 Aus
t,.II.n Antarctic. )
a VI«-Ouaensl.nd (and oll shore IS
I.nds-Willis.nd ThurtdayJ
a VKS-South Au.tr.11a (. nd Nort l'l&m
Tarrllory-VK8)
a VK6-Wesl Au. t r. lI s (and oI lshOfe Is·
I.nds Including cceee, Keeling, ChrlSI·
mas, Heard• • nd part 01 Autlr.li.n Anl.re,..,
• VK7_Tasm.nI. l.nd Maequarlfl Is,,,""

The VK' I. by I. r the most sought alter,
as s ccntect with them gives you lhe
oreatest alngle numbtll" 01 poinlS.

In _I yea... It has been 1M policy of
lhe WlA to 1Ia.. soma notabia person
open Ihl. contesl . SO I." .... I'Isve h.d
Ihrse 01 our Prime Mlnls lers honoring us
with lhelr presence. lhe I. te. t one being
the Rt. Han. M. lcolm Fr.lIIlI", in 19ra Wa
.ISO 1Ia... had two Minlal.. 01 Communi
eatiOn .nd _.1 SI.'a Governors, ""Ith
Mr, Rich. rd E. But ler , 01' . See. Gen., ITU,
doing honor. lo r lhe oeeaslon In ' 979,
showing th. t membera 01 ou, QOYII'"nment
and other notable dignitarl.,. hold Ihla
contest. .nd wllal it st.nds lor, In lhe
hlglleSl esteem.

Ustenlng 101 Ihis conte.t, you won't
lind the usual ORM.II over the b.nds th.l
we hear ",,1 11'1 soma 01 the I. rger conteslt.
lor .... ha.... only approdmatllly ",000 II
c:anMd amalllUlS In Australi., with •
percent.ge oI lhese rntriClad to VHF.nd
above. Also, nol . 11 01 Ille ram.lnlng
amaleurs . ra Inl",asl8(/ In contes lS, SO It
makes II • ,eal ' lid atyle 01 operating,
Mlh lime 10 1Ia quid< dlat Mtl'l old

AUSTRALIA
J . E. Joyce VK3YJ

« ""....5',..'
Alton. 3018
VIe,ona
Au" r, II,

Thera ar. many conlesls on lhe .....
teuHadlo banclf; tflrouogl'loul lhe rear .nd
Austr.ll. hu Itt 1.1' .".,.. wlth moet 01
us enl..lng these ccoteete, eI,her serious
ly Ol in. Ilghlheartad manf\O<.

However, ther.ls~ eonlHt In Aualra
Ii a lhal ia .- ent..ed Into wlth • fl ip.
pant 01 IIgf1l_ rted manner beca.- 01
wllat I t~ls.

I . m apeaklng, 01 course, 01 our Remem·
brance O.y Contest, held on lhe clOllast
weekend 10 Augusl 15 aac:h year 10 IIonof
the Australl.n .mal...... who lost thei r
1'- In WM I. This date, August 15, has
apecl.1 algnifieance 101 us .a II was on
that d.y. In 1945, Iha ' all WNII ho.tllilies
ceased In lhe PaCific area.

The trophy llself i. 01 typical ama,eur
radio<W1entad deaign. IlIlIIl uring. yagl . n
tenna mounlad on • lower_Thl. lrophy la
perpetual, belngaw.rded each y$lIr to the
winning dlvlalon of lhe WlA (Wlr.les. In
all Ma 01 Auatralla\.

A. tflla la a local eompat ltlon. wllfl
pointa being scorad only 101 contKtt tl&
l_ Aust,a lla n eaUar.s p1U1 New ZIIlII
land (e.g., VK t to VKII and Zll on a ll am.·
leu r bands. It does cr..te a 101 01 Irlendly
.......Iry between IIllICh .tate·••mateurs,
with the winning st.la 01 d ivialon llaving
the honor 01 ke&9i"ll 1M lropny .t lheir
l'lesdqu.rt",. until they lland It O'ffl< to the
next winning division-but keeping It, 01
eourM, II they win It . gain. Their lerm .a
Irophy holder la not 100gotten.s aac:h win
ner lias it . name engr.WICI on • metal
.... ieId attaehacl to t.... NoM 01 1M Irophy.

The r&lgnlng ChillmP!onS 01 the RO con.
1$11 a .. t he SOUlh AU.lralia.... (V K5), with
lheI, I.test win In 1963 making II Isn wlna
out 01 the lasll...... rears. A rams rllable
aeh~t c:onaiOllotl"ll that lhey .re
eompetl"ll.galnal a mIlCh laro- .mateur
popul. tlon In the easl ern st.'es. e_g., VK2
Of VK3.

We h...., over ,ecenl .,....., "-d New
Zaalanders .Iso entarlng Into this c:<:lm

petiliOn wllh • lot 01 inl...est but. •• yet,

no luck In winn ing thiS Irophy. Also in thl.
calegory are lhe P29 /ex.vK9 Papua New
Gul.....) st.tlons.

Certillesies ....1110 .w.rded to the
top.&QOrlng sl.tions In IIllICh dlvlalon, ""llh
lhe wlnnl"ll division being decided by lhe
100mul. : Tot. 1points times weighting l ac·
101, divided by tot.1 dlvislon.lllcenses.

Each diviSion I' divided .slollows:
a VK1 _Austr.llan Capital Territories

11oo.. II'\ey _ ••oo.rd, going bacl<. home
• It. r their 53-c1.y advenlure, • m. .....ous
exper ience, and~ .g. in.n expedition
prowd GACW's eapabillt~ In sllCh
e,a,. wltfl II..t-class result ..

Our apecl.1 gralllude 10 lieutenant
COloneI lula Fontana oI lhe ON"" 10 .11 In
atltutlana who helped US, 10 IriendS and
membets 01 the GACW, and to all 0(lllI"

alOfS who helped UI wllh I,,*r pat lWlCe,
underst.ndlng..nd support, tllus mak ing
the lU3ZI South Shetland lal.nds DXpedl·
tlon a aucceaa to be rllllTlemberad.

OSLa _ e to be dell_ad to GACW,
Carloe Olhel aces. 1854 Longchamps,
8uenolI AI,.., "'tI*'ltlna-.n addreu
well known to OX....
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fn III CI18I, UK lIa1ion1 will be 'oold ng
lor .. many OX mulUpllert .. tl'ley c.n
find . OX "a1lona will lind til"'. d.t'" us.
lui lor Increa. lng lhelr log enl,lea ol . 1I UK
prefixes.

test 10 be held In lhe .ummer. Of Interesl
10 readeor1i 01 thla colun'ltl •• fhe Iol'19
I w.lled 1..ael-lnt......11ona1 OX ConlllSt
t....1 I. p1l nned for mlO.()(;tober. When
det.lI. become .vall.bI., lhey will be
rushed 10 lhe International . maleur pres• .

NEW REPEATER FOR TEl AVIV

Tel Aviv 1'1" become lhe recipient 01 •
br'nO-new, tW(Hl'leter repeater to replace
tile old one. long .utt.lng trom jlfoblems
oI lntermod .nd low ....sl ttvlty. In • cer.
many In the Motorol . I."fl oIlleM, Vl lr
..XotG H, A...- otXotGE. • nd O,vld ..UWA,
repraaentlng WoIorola. presented lhe r.
peal.. to reprasentilives 01 tile tARC.
SInce tl'len, Aharon .,z..AG hal bear! tesl·
1"11 Ind adJu.tlng the machlne,.nd by the
lime Ii'll. la In prlnl, If .nould boa on the .1,
on R1, 145.775/.175 MHz.

Y.lr VOMI I ..XotGH, IpOlIklng for WoIo.
rota. 111<1 that hIS firm ..._. tile .maleu,
ptlblle "' lechn lc . 1ralOUr(;.ln lhe fIeld
01 electronlell, .nd Illu. MOIorol. conti.....
~ 10.1d Ille 'adio IlfIIteura 01 ...... In
developing. nallonlil 'llJlIollllr n6'IwOr1I. In
reply, IARC pres ident Ah.ron KltSChner
'X'AT give recognition 10 lhe lacl Ihat
lhe ent lr. chain 01 IARC rllJllolltara l'Iaa
bear! donated by Motorol. I...... Ahlron
pr.lled Mr. VOMII, IfIfho n.d 000n8' -.,.
thing In hla .blilty to . Id lhe IARC. After
tile .peechea were CMM", gl _.
'"led 10 1000s f "the repeat that .ra on
I.... W.y_M Tl1f IT>e8Ilng ",as concluded
with I gul<lld tour 011'- company'. llba,
conduc1ed by ..XotGE.

MINISTAY OF COMMUNICAnoNS NEWS

All ongoing d l.logue, once -r 11'1'"
monlh., I. being hekl with rl9fMlfl
1.11.... 01 the Mlni. lry 01 CommunJca·
lionto. The following Items h.ve beer! c0n

cluded up 10 Ihls data.
Evety planned change In 1lfII1_ II

cenalng will be made known 10 t'- IARC
executl... belor. It I. made ptlbllC knowl·
edga. Tht chart 01 . llotled lrequencl..
and po. .. . will bf deliberated upon by.

Jofnt group from the Mlni. lry Ind lhe
IARC. Tht poa.iblllty 01 placing IARC r.
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TltE JERUSALEM AWARD

Tht IoIfow'ng .re the llnal re
qulrement. for lhe covetfd Jerulliem
Award: Ten different 1..1fl1 .t.llonl muet
be worked, Incl uding no IeeI than .
Jerulliem 1I"ona. All model .nd boand$
ar. permlllibl., .nd lhe contact. musl
ha... been made .Ince J.nuary " 1983. No
OSU . re necesllry-jUlI I log of lhe
conlacts, owIllad by two Glher IIc8nIId
amateun. TIll••• 10 be senl .Iong with
.Iglll IRCa 10 the . w.rd manager, Or. Mllt
Gordon 4X6AA, PO Box otD79, Jerulllem,
I......

Tht ruIM lor Ille two .wards 01 Ille
Is..eI Amateur Radio Club ,emaln u.....
ch.nged .nd are 10 be lound In Ii'll . col·
umn In the Augu'I, 1983, I..ue 01 73.

ST..
Qulle. bll oI lnterllSl wlS created here

by Ille fIIghl 01 lhe STS-8 .pace "'uill.
wltll Or. Owen Garrlotl W5LFt oper.t lng
on board. A 1_ difhardllSl«nbled Ille
. nlen""s .peelfled by AMSAT .nd ktpt
lhamlll.... up-Io-<late on orbit .nd Ir.
quency Inlorm. tlon.. To the besl 01 my
knowledge, lhe only contact wIth lhe Co
lumb!. In our region w.. made by our
neighbor, HI. M. jesty King Huueln JY1.
In Ill. Roy., P.I.ce, . n Amerlc.n tfl.
¥lson cr_ recorded 1111. hl. IOOc 080,
whlcfl 1. ler WIS leI....1ed .n .round tile
world.. At tile lime of Ii'll. contact, arne
teura 'n Ille rlllllon IfIfho _e monltortng
WSLFL'. frequency heard notlllng, point
ing to the I.cl lh.t this conlact WII . pre
.".nged ....ed.HF N.tlonlll

Field Day
Summa< 1.8 MHz
QRP FIe ld O.y
SSB Field Day
21·28 MHz phone
21 MHzCW
2nd 1.8 MHz

'OM'"
Cumulat ive

e 2J...2" J une
. 15 J u ly
e l · 2 SfIpI«nber
e 7 October
. 21 October
. 10- 11 November
. 12 November,,. ...........

28 No'ember,
eDecember,.nd
14 December

Uk CONTESTS

Tht Radio SOciety 01 Grill Bmlln
(RSG8) org.nlzes Ind COOfdlnfllll I greet
m.ny conlest. Ihroughout ellC!l year.
M.ny oI lhese .re on tile VHF banda . nd
IJlooIi (7D MHz, 144 MHz, oU2 MHz, 1296
MHz, Ind h.gt>er frequencIes being repre
aanted) and olllttl" Intar e ll, Iherelore, to
I'II)noEuropean r..dart. TIler. are , how·
_ , I r\Uf'I'Itler 01 HF conlesl1 with."~
phI. l. on worI<lflll UK lI.tionl. ThoM tot
lowIng the publJcal10n dlle 0111'11. I..ue
01 73 Incl ude:

ISRAEL
Ron G.ng 4Z4WK
Kibbutz UrlIJI
NtIf1Iv MoOlI, Pml 011101
85530 Il fl l/

In the ..., f_ columna, I.... deall wUh
.pao;Jfk; . rea. of lmateur radio In I.flel.
In lhe meanl lme, • number 01 ....... Items
hi....ccumul.ted, 10 the lime 1'111 coma
to lake ell.. of lhese odd••nd ends.

w..... radio (01 reason.ble per1onnance,
lhal •• ~ Although only ..".11 anougIlto III
Into I poachar's pocl<e1, .I ....1ll fit ....ty I.....
to • comer of my bI1e1c.se. TIll. n'IN"" I
Cl n CIIrry It (.nd It. M ·. lze dry cell.) on
my many bu. loes. triPli . And Ihlt was the
jualil lcat ion lor paying abou1 S2!iO. Now

wt>en I .m sw.y on bu.lnesa, I c.n 11 111
fllten 10 Ille world.

It _ ceases 10 .maze me ju.t how
mucll trllllc lher• • ,UI I. on llle It1ortw....
banda. Saleillt.. .nd compuI..... .nd
oI her h!-tech gadge1:ry are OK 'n IheI,
place, but , _'ngly, thera I. stili no .ub
IIllut. for trled.nd t..ted method• .

A _I bI1nglflll logf1her 01 comput·
.., and shortw... radio may bf of Interest
10 aeronaullcally-mlndlld rflderl. A num
be" 01 utilUy .t.lIon. around tile world
lr. n. mll Volmel mea••,," g....ng pl.ln
I. nguage _Iher Inlormallon lor princi
pal . Irport• . Tht broadca.I1, Includi ng I.....
fonnatlon .ucll •• c loud baH, "".iblllly,
eu"ent wlllher, ete., are Intended prlmar·
lIy lor . Ircrew. The Roy.1 Air Force (RAF)
•• r.aponlltlle for aome VoImeI "1OIm1.
• 1onI In tile UK. On " .720 MHz tl'ley now
usa • computer..yntheslzfd 'f'OIce . The
.t.tlon .eMTl. to brOldc.II.11 day.

CONTESTS

The 1...eI Amateur Rad io Club Conlest
Commlllae hll Innounced thrae upcom
Ing COITlpellllonl. The l irat two .,. on •
nallonal bIII._IIIe SprIng CoM..1 on
IlII"leI Indepel ldel lce D.y, MI Y 7, on 160,
80, .nd otO metara only, Ind I VHF-llHF

de PY1APS

GREAT BRITAIN
J." M.ylllrd G4EJA
10 Churchl~.

W~WAS9RP

Ch• • hI"
Ellgllnd

Thly f'«>Ill~ ",'like' .I.t."
And _ ...ioyad~ . lfh

/'IIpp/llftl,

Like ""Y old good t rIftMI•.
Whfn I parf/clpatfld In .lIy emergency
~tlon,I_.,.y..-J l ionl.

AI••y., /'lad trIfnd. wllo htlPI'd ma.
I could ulldfrf/'nd th, l . "'. 'llJr.,.dlo

. el/vlly
I. ,I.,y. IrIftMI' """,,*Ing tOgtr"".
Whan l n " ~ hflp,

I ,-'oed II ' '''ffff4lltaly.
NICf I rlend. ,
TOba lll . ""tllJrI. to live .lIh h,ppllleSi.
H.pp/rffI. ro h . ... so "',lIy I rlMldl
0l'I JO/Iom you CllII COUllt , tw.y• .
H.pplllftl 10 /'II... IhI eII.1IOI 10 hflp

10"'11011' with dlfflcult/• •.
Sfdllllil whfll you MItId ro tr.lI.mll bid

M.'
H, pplIIft' III ba . cqllf/llrtd 10 .not""
''''''''.H.pp!f1f1l to "'HI . 0trlfOllt' . gt/ll.

H.pp/f1f1l tc h.", thf eII.nee to halp
IlJIparf/.IIy.

And I ,IJI /'IIppy bacaUN I . '" l urtJ I
p..-forffff4 my dury.

THE UK SCENE

l lIfOl ldel 111'- conllnulng Ingenully 01
equ lpmenl de. lgner. 10 produce more
• nd more excIting prod UCII 11'111 do not
realty off.. any IIgnlllCllnt impnw\lll""'"
In performance In relation 10 their Iun
damental Job (or principal funct lon)1

TI>e prime ex.mple 01 th l. mu.t be In
the ongolng deYelOPmlnl o f radio recei v
ers for tn. enthu. iastk: lill_ (rllher
Ih. n the hi-II enilluai..t or caaual obIefV
er). T1'Iete do not seem 10 ha... been . ny
.Ignlflc.nl . t rldelln perform.nce recent·
Iy. (Performance, thaI I., mea.u,ed by ",.y
of _ iltvlly, .lgnIil-llHlOill lll lo, Int..·
modulllion d l. tortlon, or wllal_ .J And
yel t l>e new model. conllnue to 1'111 the
IIreell .IId continue 10 pIlflU.de large
numberI 01 ".leners 10 part with farge
quant iU.. of harll-earnad cash. Tht moet
recenl model " tile Sony ICF 76000 .yn
Ihes lled full<oYerage . hortwlve recaiver
(wltll Band 2 FM CoY.rlge JUll ln c..e you
gel ltd up wllh Ille QRN and OSB~

I ha... lIad. sony ICF 2001 for . bout 18
monlhs .Ince I aequired II for I Irlp 10 Ni
gerll . WIlIl.l ln Illat country I w.nled, ob
'IIouIly, to be . ble 10 t une In 10 8BC World
ServIce (If only to .-.mInd myseIl that
homI WII .,ilI ther. .. I l lao r 1I:led to
m.ke lIOlTl8 . ubjecll... • .....menll 01
.hortwave propag.llon Irom up counlry 10
t.agoa. Tht fCF 2001 w... uselul plece 01
kit, partlcullf1y In an lIN "'ItII • a owded
~.". apec:1 rum. Being .tIIe 10 lind
rHdlly • p.rt lcular IlInamlaalon . im ply
by kaylng It . Iraquency WII • poa lt lve.......

That wll lhll good news- tile bid WII
Ille . Ize .nd weight of lhe unlt (.l lhough
much .m.lIer Ihan I "convenUona l"
.hortw.... receiver) . nd II. ¥OfIC'OU' .p
pet lle for 0 cell. whlcfl I IIad 10 lake In
q uanl lty 10 1'IOkI bei ng dead In the buah.

Tht new model, thougtl, comM vety
clo.. to the .hlrt· or vllll·POCkfl .hort·

.....ATEURS VISIT
PRESIDENT FJGUElREDO

DlrlClorll 01 Ille Brazilian Amateur
RadIo League (LABRE) -. kindly received
In Iha Pal ace by the President 01 Brazil,
Generl l Jooto Baptista Figuei redo. Taking
the O(l(lOtIunity, tl'ley Invtted Illm 10 I'MoaCl
lhe fll'$l ",*"Ing oI t'- ..til Brazlll. n eon
YfIf'Itlon hald in Ihe c ity 01 Brum. to cele
brat. tile 50th annl...,..ry 01 tt>e LaagUi.
ThtI~ lI.ted .bout thirt~ti... min
ul... and tile Pr..ldenl Iskld q~t~
.boul amateur....d lo activities in Brazil.
Flni. h lng the audience, Ihe Pre. ldent . ur·
prlled evetybody wilen he ••Id Ihat he
Ilao exp«\a to be .n operator . ft..- hi.
time a. Presldenl. In Ilfty yeal'$ 01 tile
LaagU8, II "'.. the ftl'$l time that. group
01 operalor. w•• received by • Brazlll. n
Pf..ldenl.

ct. PY1CC

pi, P.,. Iba, RiO Gr.nde do NO<1e, I nd
Ce8f. SI.I..
e a RllgIon-PUll-P.,... Amuonu, 10'• •
r' nI1ao, P1lul, Acr., Rondonl. , .nd Ama·
PII SI.le. , Ind Ror.lma Territory
• i RegIon-PU9-M.lo Groaso . nd
....10 Grouo do Sui SI.tee; PUf-Oeean
11Il.nd$ F-..do de Noronha, Trlndade,
S. PeterlS. P.ul 1.I.nd.

So whll'. going to h.ppen Irom now
on1 WeU, NEW CI.... C redlo .maleul'$
will ....... lhel r c.ll.lCiCOidtng 10 PO prefix
delll'ml""Uons; . Iready jlfefbld rlel io
Im.'eurl • lew It • time will be called to
DENTEL (Ihe Brazlllin Teleeommunlca·
t ionl N.tionll OepertmenlJ . nd wlU .......
lhel r preflxee changed ICCOfdlng 10 Ille
new IIw. Trli. will t. ke lIOlTl8 ttme, lor
Cia.. C operallon. In Brazil ar•• great
majority I pread III 0"f"8f our big counlry;
th ll will!TINn ttOUble tor our .utl'lOrilln.

0...0. 10 tl'lll new I.w. Ille PU8B1 oper.
lion lrom M.c.pa, In Am.pa, loot< p1.ce
under • lY8BI eeu (OSt Information to
P'l'8BI .Ill~ I la$I.mnute change
-'!hough !hi DX Ntwra __ and 01......

I'Ia(II aprNd IIle word.
CW operator. will ha... I bett" chlnce

1o QSO lhe new PI) Clan C I ince regull·
lionI lJlow them I lmoel III CW bandl ex·
CllClt 20 mel..,'

TltE DEATlt OF W"KCF

With deep regret , t he IWII.rln edlled by
thol Brazlll.n LaagUi recorded the palling
01 Victor C. C1. rll W"KFC, Prellldeni oIlhe
Atntrlcan Radio RallY 16lIgua. Tht death
01 ViC brouilll I painl ul $MIl 01 Ioe. to
. 11 .m.teur. In the world.

MEDlTAnoN

Inge Tobia. de AguI.r PY2JY II wel l
known II tile conttOl l.. 01 tile Brazilian
Young ladles NIt,~Ing fN8f)I Wednes
day on , ...2otl1 MHz from 1900 to 2100 UTC.
0.. nlghl, abou1 two )'Nf"S 19o. while In.
hoaplta' .fter • • urglc.l oper'IIon, the
eonaequencee 01 which _e not lhen
known, . Il. wrot. on . piece 01 p.per thl.
moadll.Uon, whlcfll will tr'""lale, t rylng 10
""" the ...... !TINn'ng 1-$ II n.d In Po!'.
tug_ .

My God, I( I dl. 1I0W, I will dl. h.ppy
8«auH I kllllw IrIftMIlhlp,
KJIIdIINI, coIl. b0r811or1. .nd . llnN. lJI.
51_ IJIYIIflr daY.,.1I ,,,,,feu{,
Up 10 110"', IIOIxKIy dluppo/llt«J ",• .
From South to North, lro'" Wilt to Ellt,
11oa", Irland• • 1Id ""*' thay /tNr /Ill,
nw, l'K 0... hIlppy 10 ....., ",. .~III.

A 101of tham,I./II_ kIlO. par80111111y.

Only through thflir QSL. or leI/ere.
Haaring thalr lI'OIOI.

I'IJI hippy ""*' I CllII r..-:ogniz.
A ,.. of tham./Iom I /'lid k/lOflrff

/1«Ion.11y
III .00000.ce In the world.
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PMtlllll In Mini" ..,. 01 Communl<::.IIOI\8
al'M will be ...mlned.

The proces$ of l~ng w1llllng ama
teurs trom abro-d 'I 10 be 1Il"'Clllfled. And
the p/lyIIlcal .l~ 011"'" amat"'" licenae ill
to be rllduced from certi fica te to wallel
Ilze.

CIIIN 1SRA£l?

A comml Uee Irom the Minl,try ', to be
HI up to • • amlne the ••tabll,hment 01 •
~free IIcenM according to the t,*

lowing guIdell.-: The IIf;enM will be
granted to II'IOM P'o$Slng an ..am lXMlf·

lng eondlllOl'\$ 01 tl'>e license. voice oper.
"Ing proc:lldu,ee. and " Iel)' pre<:.utlona.
A lingle erystal<Ofllrollll(l ' requenc:y In
the 21-MHl region will be ,lIolled, and
boIh Input and t1leo;1,... .;adl"" POWef
wlll be limited.

Ehud "Ed" Zt.g..-oU-4UR hal complied a
121N1ge booklfll de.allng with lightning
and convnunlcallon$ • .,..tem• . The book,
d lllributed free of char~ to !ARC mem
ben, CO'IfIl'll -rthing you _ w.nted
to know lDOuI lightning, l/'le damages It
een nun, and I'low to protect YOUI ,t,
!lon ,Ueclhoely Irom III ravages. Who

kl'oll'<n? Maybe Ed can be (:QIWinced 10 put
OUI an English «lll fon!

NOI long ago, I received an unexpected
but welcome vi,llor, M. !Of George MI. om
N4 1OM, who ree.ntly came _to!ntH
pan, 10 _ w ith t!lot Mul\inatK)nal
Forees In lhe SIM I penlntull CIbMr\<l~

the ISlsel·Egypl puce Iraaty. Geotge, a
fesdel of Ihls column, was on his wsy
back to Egypl efter plcki~ up his ISfaell
r«:lprocal l~ In Tel "'viv and deCided
todrop in.nd say ..... 10. There la not yet an
Egyptisn-Amerlcan reciprocal l icensl~

agleernent. so George doesn·t know If
he'U be able 10 gel permiee lon to operate
portable SUoIf he delee. I'm $I,Ir. !'le'11 have
tome big plleups to contend with..

In conclusion, I'd like 10 give you egaln
the presenl procedurs for obtaining a I.
clprocalllClllIIe dUllng your "'sllIO ISlael.
You appear In peraon wlth)'OUl" valid arne
t_ II<:eMe (no! a phoIocopy) al the oIflee
of lhe Ministry of Communications, on the
tenlh llOOf of the Shalom Tower on ...had
Ha 'a m SlrMt. downtown Tel .... Iv·s I'dgho
..t buHdlng. ... r«:lprocal permit will be
laSUllll on lhe 'POI frw of Chargt. OffICe
hours ar. lrom 9:OO.m 10 1:00 pm. Sunday
through Thureday• • nd 11'1& phone number
1,~10278.

ITALY
"'a , /o Ambraal12MQP
Via St,a.,/a. 13
2012e Mlla f>O
Ita l'{

The January I..ue of R#ld/o Rlvlsle (the
Itlll.n league magazine) dedlcal.. one
page 10 the 'Wlr<hl eponaored by 13 with
It>a rep oducllon 01 IhfM 01 I". .w.""
On the oppoelte page lI,.e is • pnolO of
the Ilallan Islands "'w. rd , It' s a very nice
one and we h. .... been WIlt ing .bout It to
call YOUl attention 10 II. (See lhe Ja_ry

""'-In lhe same magazlne. the cover photo
. nd 10 pagell 00Vtlf usage o f the person.1
computer In the radio Sh.ck. P.rt lc ul" . t·
tentlon I. glYWI to the commodOf. IW thaI
I. becoml~ ~ popular In It.ly (we "e
wa il ing fOt tile flret copI.. 01 RU'" and to
_ locally.bullt Interfaces.

Lots of e.cUemenl between italian
2-meter ....... lOt tile .c1lvily of W5lFL
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during the first day, o f December. Owen
GIniolt wu heard wllh 'IlIfY allong slg
nala on It>a Sth .nd the 71h of~
and wu worked by a 1_ of the 2-metlll'
big gu ns. It was not f\9Cftsary. In a ny
case. 10 have a nything specle l to read
h im; It was enough 10 lum on a hanct-held
Ira~YlIl'. bill It wu not ....y to work
him due 10 lhe huge number 01 people

calli ng him.
I1NRF a nd 15FBP have had conflrma·

tlon of c:onlacts; mOfe are a xpecled.

NEW FREQUENCIES IN ITALY

n.. ltallen Mln lalry of Telecommunlca·
l ion. hu given written conflrme lion of
lhe new Irequenc l....,Igned 10 Ilellen
ope<etOl'$.

• 1830-1850 kHz wilh e max imum outpul

~ of 100 W. For Ihe a rN of Sicily. the
up per limit Is 16045.
• HI088..181&8 kHz. For tile _to
only on • aeeond&ry ptIOtIly basi.;
.wailing !he' fIo&llocallon of lhe .xlsllng
MI'\'lcee to olher lreq uencl.. to become
primary.

• 24890-2..990 kHz. same .11...llon ee....
• 1Nll-1298 MHz will'l • maximum ERP
of 5OW.
• 12$7_1270 MHz only for 'atllilits ser·
vice. 10 be aeeigned on • plteonal 0.,1.
upon request.
• 10100-10150 kHz. We will be .ull1o
flzed 10 use only 10 kHz on 11'1/. o.nd. The
It.llan League l'lee teen !&quested to In
....llgate a nd report what la thl! best part
of theM flequenciel. The chOIce will be
~ _y u _ will only ha... 10 find
wnere the Inl....erl8flCfl Is I_I. In fllCl..
Radio Moecow la received a l 10US with
II + 10 ,Ignals . nd "'ra bla n broadcasting
usee 10120 with 11+ 20 report• .

MOBILE SERVICE, REPEATERS

The Mlnl.try 01 Te lecomm unlc . tlon.
has agleed to authorize the local oper.
ator. 10 work mobile on 1" MHz and up
wltl'l a maximum (lOWlIl' 0110 W; no clarlfi
calion la giYlIl'Iu 10 whelhlIl' 11'11. i. IfIllUl
or OUlput.

TIl ls Is en Import . nt point at it recog
nlZ., IhI! mobIt. MMce• • nd po8slbly It
can be. first ..ep to get t". _ kind 01
authorization also on HF.

The ..me day. the aUlhorltles recog
niZed the e~lltence 01 re peaters on the
2-meter o.nd. Rules will be laaued on this
matt..- In. IIhort t ime.

so METERS

The lll).meter band Is stili. subject 01
dlepvte between the League.n<t till Poet·
al AdmlnialraUon. W. can now _ IIIe
po8sibillty 01 find ing . loIutlon to be eble
to ulle.lI the band. but it wili teke s..e ral
month. to reach the Iina l . glearnen\.

"'Ilr" ,tep 10000008fda 11 I. lhe accept.nce
from the Adminl.tratlon not 10 lak' 100
..rong actlOl\l~inat heme found QUI of
lhe .uthorlZed amall portions 01 frequen
el... From now on. the "bandits" will re
eelve only a written nots 01 the viol.lIon
IntlNd of having the II<:eMe sueperlded
for one mon!l'I.n<ta t ine. AlIlhe.~ I••
CIMf Indication of a different .Ulluda ta
ward s lhe .mateur community, and th l, I.
mainly due 10 lhe kind but Ilrm a pproacl'l
taken by 1118 1t.1I.n league. Let·. hope It
will conl lnue tl'll. wa y.

FIRST C'" RTTY

The first county ATTY a ward has been

glYWI to Joe ""'Of' lrom Rome. tie had 10
conIact 12,000 US .talIOl\lIO be able' to
rMCI'1 lhe 500 differ....t counU... In tll8
meanlime. he has a l. o worked 192 coun
tr!es a nd Is no w Irylng 10 r..c h till 200
~; that I. qlllt. an achIe••meul lor •

ATTYerl He I••lw.Y" looking for IhI
Sial... 80 If you "-r him, g lWl . call.

*****
Meyt>e you wlll be Int....ted to know

thet In our count ry )'Oll ct,n Install' tel 8VI·
.Ion atatlon a nd bfoa.dceet porno III,"" .11
tllrough Ille day . nd you will iii'! Inlo no
t .........

UBERlA
Bro,,- Donard S ,." .s, C.S.c.
E1.2AUWB8HFY
Bro'llafl 01 ,he Holy era..
St. Pa/rkJ< Hig/l SChool
PO 80. lOOli_......
Repvbllc 01 l iberia

Mtenn. pa.rtl..1 "'mateurs here In
Uberl. ~ to go to anlenna partleial

satllfday ",,,,,I I was ta lking 10 one of
my friend. on two met..... He had spenl
mosl of lhe day o n Embany 1'1 111 hel ping
to pu l up . Ihr-oand C....hcr.". Hs .poI.
ogll«! b8ca.U88 I wu not Invited fOt t".
occaalon. ..... matt... of fad, It w....
than a y6ll1 .go lhal I had .....ped put UP
the aame .nlenna a l .nother location. Evl·
dently. In thla In" ance. tilly hed a I~

on IhI root of. mllUl-etorl«1 building and
had found It nec....ry to build a working
pl.tform at tll8 baM of the 10W'et". The slzs
01 1". platform II mlled lhe nu mber of .... .
pert. " Ihat could be accommoda ted. Ile lt
lelt out bul under8tood thalli rNlly COIIld
not be ..... ped. A3 II worked out. the anten
na dldn'1 work .

It wee too late In lhe d. y 10 do .nything
more. so eYefYOI'l'l wenl home and we
spent the _Ing on two meters adYl.lng
the group on what IhIIy snould do the flnt
day. I made lhe tlrtillani avggestlon thai
I"'-Y make IOf1lII ol'If1\mIIIer CI'IecI<' before
t h. y take down the whole antenna.

"TIlere I. r..lly f>O reason W'hy the Ihing
ehouldn'1 wortL"

...It.... hard n1ghl. tr.. group ...._
bled 1118 next day. whic h wee Sunday. and
b<!lI.n to run te,ts , It lurned out Ihet the
bal un was .horIed SO t"'-Y took It out and
connecled I". c:oax d irectly to t.... drl~
el e IlIilt_ ..." .... f_1oope -.. put into
the fledllne at thl upper end. the ' WI wee
a lmo" one to one.

I mentioned a bove lhat we had pul up
llIe ..me antenna lor .nolhlll' amaleul
less than • year~. I-Ie wu. be
ginner .nd had buill hi. f lret kit• • Hot
Water one zero one. Tha t dldn1 work
slther. Jus t . bout the lime we flnl.tled
Iroublell hocKlng thl rig .nd had him on
Ihe all. he wu giYlIl'I anot...... aulgnmenl
.nd eenl to another counlfy. ThaI I••
c hronic sltu.lIon in lhelle pans••t lea$l
so It ,eem•.

In my experience. amateurs Ilks to ..... p
eoac:n 01...... . but over hlIl'e In Uberla I think
that 11'1/. 'plrtt I' ~apeclal.M The flIIIlOfl I..
0 1 COllI'" Ihat Ihers arll 10 1_ of us and
lhe " CI that part s and se rvlca are acarca.
In s pit e of poor ma ll MI'\'lca. ... manage
10 InO'II raodloll and parts up and dowfllhe
country .. t.... .-aily an... It may
tak. a couple of week. or a monlh. but pa.
Ile ne. i. _thing Ihat one learn. very
ra pidly.

We do hr4 a good repMllIl' .nd lhal
g/V'8I us communication with &maleure
wno "".. two-meter equipment. bul mor.
Import.nt ly we have Ihe West ...frle.n Nel
wllich meet, every Sund.y mOfnlng ..
0800 ZUlu. Mo.I of tile coonl les 01 Uberla

chick In on Sunday mornI ng 10 WI are
able' to pau fMalagM The nee f1lMIa dal
ly al 0100, bill not ee many 01 1.....tallone
8fe able to CI'IecI< In on lhe dally 8d>edu".

We don't mlaa .n .ntenn. pa.rty If we
can ..... p It.

MALAYSIA
Mohammed Sa/llll 91t16MQ

FWdIo & TV M" . ysl.
III/Ie ''II rua~" AoMt
KOla I<hIabllll....,
E..t Mala y. l.

MOUNT KlN...8ALU EXPEDmON

We ".rted off from KoI. Klnabalu ,t
aboul 1500 local lime 10700 UTe) on
J , nllary 13••" Ivlng .t Klna bal u Natlon. 1
Park at 1100. The Netklnal P. rk la .boul
.a m11eia (77 km) flOfTl Kola Klnabalu.
nwr. WlIl'Ilen 01 '" In lhe grovp_t w..
the only .mateuHadio operator. Eight of

us man.ged 10 gel beds in the hotlel.
(One 01 my Irlends and I had to .Ieep In our
Indl'llduaf calLI The park I. 5000' (1S2"
mellIl"S) .boYe _ 1e¥Il. n.. nigfll was
quite cold and It was re ining.

The ned dey at 0700 we re port ed al the
park heedquartllf, located. f_ hundred
y.r<hI!Torn the "-tel fter having cott_
at lhe park'. canl-., $Iarted off In •
hired _Icle ltmall Iruc:I<l 10 t .... (lOWlIl'

".lIon tllree mil" a wey. From the power
st al lon. we ".rted w.lklng up. WII h.d
one guide and we did not hire ",y port... to
C8lTY OUI' II»d- E......, one 01 UI camed •
haYerMck.. I had to carry e 2-meter mobile
tran~ver. one 12"'0011, 12·...mplhour mo
lorcycle battery••nd . n antenna (Slim
J I~ The antenna Is a homlI-br_ lOb lrom
PrlctJcaI W/ffllfta . for April. 11178. F. C.
Judd G2BC}l

When we started. SyI.....llIl'. one 01 my
fr iendS In the grouP. deci ded 10 help rna
carry the batt.,., and It,. 2-me1... rig. TIli.
wea INlly appreciated b8ca.uee we ......
10 climb about fOUl' mille before $IO(191ng
over lor the nlghl at lhe Panar Laban
shel ter at 11.000 fll8t (3.000 mtters). ...11
.Iong lhe w. y I". lemperatuI, wee~
lortable and cool. W. took _ picture&;
we __ ......, Ured as ... got closer to
P. nar Leban. I felt. little ahort of bfaath
and had. sUght tleadaeh. " ttle lIigh
' 1lI Iuda.

soma of 11'111 tlOya reached P.nar Laban
at 1230. but myMIf and IMee OIhers.rri¥

ed " 1500. II w... rel ief to _ P.nal
Lebanl

"'Iler IlIIlting t.... bed .nd the SI Mplng
bag rlNdy. I Nt up lhe equipment (FOK

eooo. 2-rnetar H 'l) with the ani""'" be
~ two rock• • "'moal on the ground. I
s taned c.lllng CO at 'bout 0500 lrTC wllh
one Wall o f powllr. FM. Not long . lter the
call. I heald VS5HG from Bandal S8ri e.
gewan, Brunal; he came in 511. I-Ie wee
running 2S W."' Inlo • grovndple..
Sfunel I••bout 320 km . w.y. "'nd .fter
a bout 20 m lnules 01 lhe 050. d uring •
breoIk, I heard .nolher ""ion talking to
VS>HG.

The 01"" ....Ion wee. bit ...... wilh'
101 of noIl1e. Later on. I COUld ldenlify th.t
It w•• Ger . ld VS5Q.... SO I U ked VS5HG to
" " Ger.ld that I could hear him weakly.
lalli on, I undanlood tNiI Gerald c:ouId
r-r me. eo Iincraued~ 10 S Wall..
SO. with me runn ing 5 Wall••nd Ger.1d
running 25 Wall • • ws managed a long

ConllnU«1 OII"'~ 122
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'KLM

2M-22C
BANDWIDTH .. ... ..... .. .. . . ..••. . .. ..... ... . 144_ 148 MHz

*GAIN 13 dBdc
BEAMWIDTH (E) 31', ( H) 32"
FEED IMP ... .......... . ..•.•. .... • ...... ..... 50 oh ms unbal .
BALUN .. . • .. . • • .. .. • • • .. • • . ... . • ... . . .. •. . • .. . (2) 4;1 coaxia l
BOOM LE NGTH .. . . .• . . . ... . . . .. . . ... . . . . 19 fl. I in. (tapered)
VSW R . ..•...... . .. .. ........... ... ......... .. .... ..... 1.5:1
WINDLOAD t. 85 sq. fl . max .
ELLI PTICITY :!: t.S dB ma x.
C I RCULA RITY SWITCHER .•.•.....••••. .... ... CS-3 included
wr. (Ibs.) It rbs.

*To p,ovide a more accu ra te and con$ista nt gain f,gu re. pe,lo rmanca 01 l h" KLM
antenna has been ca'efu lly meas urad and correlated in accorda n.ce with Nationa l
Bureau 01 Standards Nota ~ 688_ Thia ga in figu re ma.,- appea' aomewha t con..rvat,ve
when comparad w,th Ol hers commonly foUnd In con...ntionallflch.sl ry IIte ralura and
based on oIde<. less a_acting ral ing ....l rxxl S

2M-16LBX
BANDWiDTH . . • . .. . . . .. . . . • . • • . . . . . • • . . . . . . . . 144-146 MHz

*QAIN (144 MHz) 14.5 dBd
BEAMWIDTH (E) 26Q

, ( H) 29"
FEED IMP .. ...... ........... .. . ... ........ • •. 50 ohms unbal.
BALUN 4;1 coaxial, 2 KW PEP
BOOM LENGTH 28 ft . I in. (tapered)
VSWR . . . . . . • • . . ... . . • • .. . . . .. • • • ... . . . . • • • . . . . . . . . . • • • 1.5 ;1
W INDLOAD .. . • •.. • . • •.. • • • (H) 1.75 sq. ft . (V) 2.44 sq. fl . ma x.
wr. [lbs.) . . . . . .. . . . . .. . . ..• . . . . . . . . . . . . . . . .. . . . .. . .• . 10 Ibs.
TURN ING RA DI US 15 ft . 5 in .

See the complete line of KLM antennas and equipment at
your local dealer, or write f or our catalog.

432-30LBX
BANDWiDTH •• . ..•. . . ..... .......••........... 430-440 MHz

Il-GAIN 17.3 d Bd
BEAMWIDTH (E) t9°, (H) 20"
FEED IMP .•••••....... ••. ...... ..••. . ...... .. SO o hms un bal.
BALUN .. . . .• . . . . . . . . . . ..• . . . . . . . . .••. . . . . . . • • . . . . . . included
BOOM LENGTH . . . • •. . . . .... . . . • • .. . .. . . . ... . . .. 21 ft . I I in .
F/ B . . .. .... • • •........ 20dB F/S 30 d B
VSW R .... ... ... . ....... ..... .. . .... .. . . ... .... .. ..•••• 1.5;1
WINDLOAD . .. . . . •• . . ..... ... • . . . ..•. . . ••. . 1.7 1 sq. ft . (ma x. )
TURNING RADIUS 12 ft . 4 in.
wt. (Ibs.) ..........•• • ... . ....••..... ...•••. . . . . . ..••• 9 1bs.

KLM Electron ics is fueling the Moonbo unce and Oscar 10
revol ut ion with Antenna Equipme nt that de livers truly
Out-of-This-world performance.

For the Moc nbo uncer. our New 2M- 16LBX is de signed
to be the highest gain 2 meter antenna available o n the mar
ket today by more than a full db , making the 2M- 16LBX an
outstand ing performe r as 11 s ingle antenna or in Moon
bounce IE ME) arrays.

The New 43:!-30LBX follows the same pattern as the
2M· 16LBX. and soon will become the industry's standard
of compari son .

Featuring st raight forward construction. and an innova
tive tapered boom th at greatly red uces wind load and adds
strength and durability. Vinu ally unbreakable . insulated.
J / 16w rod parasitic elements are anc ho red thro ugh the boom
10 insure years of trouble-free performan ce .

For the satellite emh usiasts . the 2M-22C high gain 2
meter. circ ular polarized antenna. features rbe same rugged
construc tion and total Flexibility as our very popular
2M· [4C with a 2db increase in gain.

Four or more 2M·22Cs make an exce llent array for
Moonbounce (EME) by eliminating Faraday fading.

Fiberglass/aluminum slacking fra mes are available as
well as 2 and" port powe r dividers and phasing harne sses
10 optimi ze the performance of these type arrays .

Watch for our new e levat ion d rive system coming soon.

Attention
oon ouncers

and Satellite Communications Enthusiasts
Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.
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Jilmes B. Johnsfon KM.PW
1026 Peralfa Avenue
Albany (A 94706

Try Quality Code
Using this Mod III update is much simpler

than saying its title trenty times.

of 8T. AA. AR. and SK.
Change the data in the fol
lowing lines:

2450 8T = 001 H
2580 AA = OE5H
2590 AR= OCAH
2610 SK= 85H -

I key my solid-state trans
ceiver directly with one
2N2222 driven through a
2.2k-Qhm base resistor by
substituting a two (02H) for
the zero in lines 220, 1290,
1590. 1770. and 1960 of the
original listing. This change
gives a true zero out instead
of 0.4 volts.

Good luck and I hope to
hear some Model III key
boards soon.•

YOU TR5-80 Model III us
ers who didn't " patch"

the fine keyboard program
written by louis Graue
K8TT (73, July, 1982) have
possibly missed a nice sta
tion addition. I did not like
the messy sc reen that the
original patch-up left me, so
this insert was written . Lou
has graciously tested th is
and a previous version and
reports th is one run s f ine on
his Model I also.

The two models have
partially different ROMs
and the calls used to de
code the miscellaneous
keys read in 3840H memory
location give invalid data
for the Model III. This sub-

stitution instead continues
the software decode.

To keep the video in sync
with the sending program,
unshifted arrows other than
backspace are ignored . At
tempts to use expanded
video by loading 07H in line
3570 (right a rrow) gave dif
fe rent, though equa lly fa
tal. problems for both mod
els. The 10H in the listing,
when shifted, will give an
"extra" space bar. Sending
"clear" directly to video
memory bypasses a ROM
routine that actually clears
the sc reen. I retained it as is
since it is not destructive.

If your editor doesn't re
number on line collis ion. use
a smalle r step for you r inse r-

tion and renumber from the
top when finished. The pro
cedure-delete lines 3260
through 3550 and insert the
listing shown here.

If you have included the
comment lines. the renum
bering will give an easy
to-read two-hundred off
set to SCHR and fol lowing
lines. lou and I both expe
rienced symbol table over
flow when assembling-not
enough memory. After sav
ing the source fi le. e li minate
as many comments or com
ment lines as necessary to
free memory.

New Information

Lou passed along from
John Meade W2XS support

line Character Key

Program fist ing. 3480 CP 03H
3490 JR Z,UP

Delete lines 3260 through 355., : 3500 JR NC.ON
3510 CP 01 H

Insert: 352e JR Z. ClR
3530 JR NC,BK

3260 iKEYSCN insert for K8ll CWKEYBOARD of 354fl JR SCHR
3270 i73 MAGAZINE July 1982 3550 LF LO A,08H
3280 ;TRS-80 MOD I and III - K6APW March 1983 3560 JR SCHR
3290 • 3570 RT LO A.10H
3300 JR C,SCHR ;iI through Z (no shi ft ) 35llll JR AR ROW
331e SUB 7eH inurTbe rs? 3590 UP LO A•.,BH
332e JR NC,COMPUl ;90 if not numbers 3600 JR ARROW
3330 ADO A,40H 3610 ON LO A.MH
3340 CP 3CH i0 through 9 : ; . 362e ARROW RRC 8
3350 JR C, SHBIT 3630 JR C.SH
3360 XOR 10H ;make -. / 3640 RRC B
3371' SHB IT RRC B ;left (bot h MOD I) 3650 JR C. SH
3380 JR C,SHIFT 3660 LO A.0
3390 RRC B iri ght 3670 JR SCHR
3400 JR NC,SCHR 3680 SH ADD A,10H
3410 SHIFT XOR 10H imake uppers 36'Xl JR SCHR
3420 JR SCHR 3700 CLR LO A,I FH
3430 COMPUT CP 07H 371fl JR SCHR
3440 JR Z.SPACE 3720 BK LO A,01H
3450 CP 05H 3730 JR SCHR
3460 JR Z,lF 3740 SPACE LO A.20H
3470 JR NC,RT 375" •
78 73 Magazine . June. 1984

ino ENTER, already NUL

;90. shifted or not
;not 09. see text

;not 5BH

ikeep video sync

;shift them
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(602) 998-1151

* Circu lar LED
Display* Optional Digital
Display

* Optional Serial
Interface

* 12 VO<: Operation
* 90 Day Warranty

Mode1335A
Kit $69.95
Wired & Tested $89.95

Our products are backed by prompl fac
tory service and technical assistance. To
become familiar with our other fine pro

ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

5540 E. Charter Oak,
Scottsdale, AZ 852S4

101 411$. GrHnwlll l . NH 03041
1603) 111-10!3

PUNCH THRU THE PILEUPS
WITH lOX MORE TALK POWER

Increa sed talk po wer: Up to ALSO IN STOCK:
15 ce. adjustable (10 dB rec- KIts lor HF. VHF & UHF
ommanded ul'lder most coer-
ating conditIOnS) Test Equlpmefll Kits
Frequenc y response: 350 Toroids. Rods & Beads
Hz - 2.4 kHz at 3 dB down Resistors &. Capactors
(200 Hz - 3 kHz at 12 dB Antenna tomccnents
dow"
Harmonic;: Distortion: Less
than 12% at t kHz with 10 See Catalog
dB clipping
Requires 12 Vdc at 200 rnA

1984-85 CATALOG SOC

BUTTERNUT
ELECTRCNICB co.
Model HF6V ~~

f-~Call For Your~~"'/
SPECIAL PRICE

r.:..Y:!'ICommunication
~ConceptsInc.
__....._ .... . D.,......Oho<>_"' · (S '~l ~,.,.

~

hr 8179

RTE 286, PRESQUE ISLE PLAZA, PITTSBURGH. PA 15239

CALL (412) 733-1555 MT&W 10-6 Th&F 10-8 Sal 10-2

Prices and aVlll lab,Ioly sub,ect 10 c hange. please call lor la lesl ,n tormallo"

SPLIT·
BAND
SPEECH
PROCESSOR
KIT 869.95

, i)IICOMI
IC·745 .. . $888
Call Today For Your
SPECIAL PRICE
on a ll ICOM Ite ms

CALL LONG DISTANCE 01'1 YOUR HANDHELD

DIRECTION FINDING?

The Model335A will denver 35 wans of
power using the latest state-of -the -art en
cuitry. The amplifier will operate sse or
FM and is compatible with
most handheld trans 
ceive rs . including the
TR2400, TR2500. 1e-2AT.
Yaesu. Santee. and Ten
Tee. Only 300 mw input wilt
denver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 wans.

* Doppler Direction
Finding* No Receiver Mods

* MODile or Fixed
* Kits or

Assembled Units
* 135-165 MHz

Standard Range

New Technol0$lY (patent pending) converts any VHF FM receiver into an advanced
Doppler tnrecnon Finder. Simply plug mto receiver's antenna and external speaker
jacks. Use any 'our omnidi rectional antennas. Lo w noise. high sensitivity lor weak
signal detection. Kits from $270. Assembled units and antennas also available. Call o r
write fo r full details and prices.pDOPPLER SYSTEMS,

'
r.:.~~EN TE . Corsair-Argosy II-2m HT1.'1 - C. Call for Discount Package Prices!
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W.nted: "'Iwilif KenllPMklf.

O. R. a.lbr.hh K~C
Q03 KI"",••y Drlft

F.mafngton NM17..01

NIId I.... actern.al lc Ind CfY$tal mulll

DI!elIIOn IlClor for "" KAAR FM TR500
Ir.f\ICtIIYIf (0450 MHz).

NIId tchemltlc.nd Inlo on lOding FM
capabil ity 10 11M R~RR-35 receiver

."...,......
H."*, D. Donalclson W!l6SKY

fl8.5O "-"Ix ..._

F." Oak. C'" 95121

I hi.... bMn inl« ..ted I" hamming lor
soma lime. b UI until no w h.ve never I.ke n
the IDPfoprl.l. lime 10 really look 11'110
whli I. ~"ry 10 gat tIlrtld. I am •
m1NIonary ....11'1 II,," Salvallon Amry,...,.,..
Ing In 8uInolI "'irlS, Afganl lna. I III....
spok.n wllh my lather In SI. Loul•• num
bar 01 lime. wll h lhe ,Id 01 a lIunsed 0p

erator roar..
I WOUld Ilk. 10 know 1'0'* 10 gat s ll rted

and whal «juipnanl is roecessary. I wilt
not be a ble 10 u... rig hIr. In "'rge nllna,
;II I only h.ve 1y" )'fI''')'fII~, Ihen will
ba coming back 10 lhe Slat... "'nd her.. 10
be "*' 10 ute • him outfit, you hi.. 10
hi.. a comt)lll., lhorough IlOlIce c....·
.fICll (bec.use of thoe lroubl. In 11'1' pasl
wllh ulldll"COYIr grouD' ulling the radio
agalfl$l lhe goyernmenl). But parhallll I
can sludy Ind gat In oonllCl ....,h • II·

censed operator hera who I. lrom tfle
StallS.

C.n you put m. In touch wHh .omeana
who can hIIp me? Any hIID lhoIl you can
gM or 'uggesl ....Il be grNII)' Ill'"
t)f'llIClatld.

Thank you again lor your haip.

Cllplla n Richard B. F_y
Ejan::lto de Salfldon

lklansl 1, Calflla 114
140311' I _ AI...

_'M

I will ba on . , Iudenl blcycl" lour In 11M
Cape Cod. MlSIIChuaall • • Ir.. In the
manlh of Augusl. I DI.n 10 ~.I. two
mat... FM on the IriD from thelOilOwing
. ..... : Truro, OOeans, N.nluck.l,
M.rth.'e Vl neylld, a nd Plymoulh I nd
would Il k. 10 hear Irom 11Im. In Illes.
...... 10 lind out whal I ba$1 r.nge r.
paa.llr.i I,., Any Info 11 be ~lIted
.nd ICknowlldgld.

J.II aomslaln KD2BE
is 0 ...... Hili Road

Spl"n"1f/1eld NJ 07011

Racenfly I mel a young lady who 1,1 1" ...
aflng 10 SOuIIlem Y......... Inls summar 10
be a m1S1Ionary lor lwo )'Nfs . I off...ed 10
Iry 10 sel UD I lCt>Idul. with. him oper.
a lor I" Y.m. n. W.II , I'm .ure you already
know my jlfOblarn-lhe mosl recent inlor·
rna llon I hi.... doN noI11,1 Souln V.........
...llOwi ng Ihird-pany tr.ffic or rlCIDf'OCllI
~Illng llClflHl. 00 you know II the US
Embasey Ih.r. oper. les • ham or MA RS
" a llon (I'm In lhe millt'ry),.nd If 10, wh.1
would ba lhe ba$t wly 10 lei up •
Id'lIduIe ao I~I the oouId Mnd lrattic
back f'lornI1 00 you 1\1.. IIny Ofl'llf idII.
on how w. could wort .round 11'1. Ihlrd
j)ll.rty Irl Utc regul.llons? She will ba worI\.
Ing .1 • hoIDiI., in '1'1 Amarlcall com
llOUnd only • f_ houri from the US Em-,.

You c.n be of tremandoue haiD ,iflCll I
h..... nl\lfl r belo r. Illemplld 10 sel up •
lChadule ....111 • OX "atton .nd .m run
ning Into II 101 at j)iobllme Ihll I don.,
know 1'0'* 10 won< around.

D.YId P.tton W....TOIW
30410 EI MOfTO Road

COlorado S9l"~lll' CO 10110

I need lhe acl'>arnll ic (onIYl for. Gon$Il

modII 6077 mobile tr.namltt.... AltO, I
IlIId • IChImalic (.nd poaaibly manuaQ
lot • Calleo (Califoml. IfI$ln,lrn.n ls Co.)
mod.l8000 d lgltll VOltmel. r. I will pay rea·
aonabl. copying coals . nd poIlIge.

Thank you.

... circuli dlagr.m II r II iSId for • 'lin
lage racel . .. (about 19401 bui ll by lhe
Macksy Co. for marllime CQITlmunicl·
lions, wllh regener. tlve ccrarot, Model
128Alt II COWfS .15 kHz 10 60W kHz In four
bandt. Any ht>ID ....tt be~aled.

Ken Kurd W1J70VU
65,. Valhlil.

KI.m.th Flnl OR "601

Bob liowle WMZlD
RI. 1, Box 51&

UnIon M5 113$5

I'd Il k. 10 h.ar from a nyon.a wllO has
" ICCII. lully inllrfacld • Modal 33 Tel&o
typI midline 10 • VJc·20. I wanllo UI8 lhe
MOdiII 33 ... j)f1nl... for • VIcIAfR-l
Iysllfll.

w. Rlchmolld WCWCPO
521 klwll"", Sf.

loul.Yl Ii. KY .w217

Co.......
Box 215

Andall KS 11001

Na.:I IChImalic dl~am and manual.
lor (1) Laf.yetl. ModIf H"'«lOA aoIkl
11.1. 5-Oand recalYlf, .nd (2) Kanlronic.
Model flO..<40B dl'ICt.-;onver81on CW re
ceiYlf. Will pay copying COSII and

"",-
M. Ie. Ellal... W1KJF

128 MomInplda~ Easl
Brls lol CT 01010

I ne«l . 1IChIma11c'-~1ce manual lot •
KrIll Mach 3-B, .mal..... bands, 10 .nd 6
mat..., llnaar .mD, aerl .1 '1 12608. I will
gladly D'y for Inlorma llo n!

William G. S.llangar
RL 2, Box 52._NO"'"

NOW FOR FT.2OlI R " TR·2500

I ern looki ng for tchem.tlcs and/or cp
....Ior·. manu.l, for the Ragancy Man
lIor ldlO 4-band~.... (modal WUI .nd
lhe JohMon Viking AdwMlur« lIansmll·

Ie' (no modal no.). I etec naad Crytllis tor
lhe xmlll... for . ny of 11'1. NO¥lce band8. I
will pay ra.lOnIbl. ccete.

MoclIf K_TR·24OO;
-po. ..ad Ihnl bat1..., D'k'9

MoclIf H-FT·2OIR
Modll T- 5 imDI. mod lor Tempo

I. KI

y

MoclIf V-FT·207A.
- lit. InlO battery compl rlml nl

.... unique bat1..., al imlnllor"
HANDI·TEK Regutator.1Iotrrs
_ lint hand-hald oparallon
ffom .1II0 DC or baSi supply
with no nicad dr. in Ind
WITHOUT RADIO MODIFIC...·
TlON! $24.15 PPD In USA- CA
add '1 .5O S.'" TaI.
~ ...

H"'HDHEK
P.O. BOX 2205, L'" PUENTE, C....174l1

GO MOBILE WITH YOUR H.T.!
MoclIf I-!com IC·2AIT. Elc.
Modal K·Ilor TA·2SOQ
- sfldas on bottom of radio

Please. wtlIr. can I find • manual for •
soIlcklll. osaG scope?

R... LI_K1MOU
12' S. ar.nd SI....

W. Sufflakl CT oeon
(203)-e8I-2IT1

DannI. R. SI.rtl.....
C...... n....... MO 15834

0.:-~ l'\rIe. way 10 _W«1. n
IlliIHa comput... Into •~ kaybolord'?

a. F. Knall KAITlO

"a_
1...._ MI .-:l'll2

I am despetataly Ioc:*lng lot • ,_ of lhe
mlnlalur. CB w.lk;e.I.lklas".... by D.I.
M. gnet lca Corpor.lIon called Il'.e Pocket
COrn. Th.y wer. Iwox:h.nnal l QO-mW
unlls. modal number X&loo.

I am "ao Ii'll_ lad In old CB aqulp
man! of .11 lYJlM .nd condIl~. P\toaM
S«ld Inlo . nd prices.

I need en ~.ling/l«Ylce manual for
• J.velln mod&! 3100 (Nort h Am«lcan
Video Corp.) c losed-clrcull TV camer•.

La".,. Sf... KIUKO
5OClO Chk*-....t Dr.

Colorado SprI"", CO ""7

I ne«l . ny Inlorm.tlon, m.nu.I. , or
1IC1'lema1le$ lor Il'.e ~I.b Type 1100
oao::ll"-: : ~......11'1 Type M 16 plU9-ln.

W. .... (W.N) Eddy K5GDD
111 N. M.ddox

Dum.. TX 7t02t

The Iddrwa for H.m MIst...Tlpas. .. II .ppeared In Ifle Mly HRIYlew" &fIC11on. was
Incorrect- TI'>e ........ddrlSS Is 136 EISI 31st StrM!. New YOI1< NY 10016.

H-'p l I now own • WOflr.IIlQ NC10ll
gener.l-ccMltao- .«:el... . , need Inlonna
l ion .bout It $0 th.lt when II 110 longer
wOflls, I ean find out why. (Alto, I may
wanl to potr'foml modlflut lon'lo 11.)

Also, I h..... been haYi"'ll' terri ble time
trylg 10 oonnect • Wealern El«:tric
. 1035C3 4 t)'JIe touchlone™ ~d 10 •
500-lype telephone eet. Any help.1 ,II wlli
be g'llNIlIy . pprecl. ted.

CORRECTIONS

Ne.:l~llc diagram tor the Spec
Ironics DQ.l dlgll.1 rrequency dlspl.y
wtIlch I'm u.lng with . V,esu FT· l 01E.
Will make copy./Xl return. Pl_aend 10:

JKIo DuncIIn KICNM
RFD S. C,..nt.w om.

Dotnl8OlliA 51442

r

HAM HELP

Andr.- W. Geunt
52'" W..hlngton 51....
~M... 01.SO

W. Ire foIlppy 10 POOW~ H,m H-'p II,,·
Ing. ,,.,.. 0tI • •~_vell.~ N,il. W.
.re nor nippy ../Ie .. _ II.... 10 Ilk. ,,""'

f rom 01"" dull" 10 dfK;/pMr crypticno,.. ."'..../«1 ;1~lbIy 011 dog-ft~

PNlc.rcn .nd o«klu.a ""'pi 01 ~ptIt
PIN•• fJ'pc 0# ptln, your _., I_II~I"

double ss»~, 011 III 8 \'0 ~ )( 11 H , ,-, or
~ptIt .tHllI•• Up{}«' ./ld lo...,-eas. 1,,
I.... .,.".,.'~I._ AI.O, phHN /lid.
• ~l H /ooJI Ilk, • HI. H IIOr In "'. - ""/ell
C04IICf 0. '11 ...- tJ# an ...,... H ,nt1 '0 011.

HI~" /I m.~ be 10be/~. _'re nol I,"
mill" wit" -rp~ 01~ui~t mi n
uf.c'u~ on f . rln 101 ,,,. I.., 50 yN,,'
na."k. fw your~tlon.

80 73 Magazine • June, 1984
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Sign me up as a charter subscriber to jr.
I understand that with prepayment of check or

credit card I'll receive a FREE issue making a total
of 13 issues for 514.97. Save 55.00 off the basic rate!

Card , Bxp. Date, _

Signature
Name _
Address _

City

~-

I
I
I

II 0 CHECKIMO 0 MC 0 AE 0 VISA 0 BILL ME

I
I
I
I
I
I
I ean.da&: Maico 111.91. t y..r only . US fundi duwn on US bank . IfI For";gn Surf~ 134,Q7, I rear only. US funds dt.wn Q<l US blnk, ~

L_~'::~:._~U3e ; nquire~::e~~~::~~liy::..._~

Learning to use your IBM PCjr becomes easy
and fun with jr magazine. Because jr keeps
things simple. the whole family will learn and
understand while they enjoy themselves.

jr will explain how the PCjr works and guide
you step-by-step in setting up your system. Most
of all jr will answer your most important ques
tions month after month ... like

• What can I use my PCjr for? jr
magazine will teach you how to pre
pare household budgets, balance
your checkbooks, do your taxes and
organize schedules and lists.

• What about the kids? From kindergarten to col
lege, jr helps the kids with educational programs in
every subject area.

• Are there more serious uses for PCjr? Yes!
You'll improve your ow n business skills by learning
about word processing, spreadsheets and graphics.

• What about having fun with PCjr? Relax and
enjoy all the latest games with your whole family.
Plus:

• What programs should [ choose for the PCjr?
jr magazine will tell you what programs on the market
will run on the PCjr, and which ones won't . Plus what
new programs are on the way_jr will evaluate them
before you buy.

Order your subscription to jr today and you 'll get
the special charter subscription rate of S14 .97. That's
25% off the basic subscription rate! Plus, with your
pre-payment of check, American Express, Visa or
Mastercard we'll send you a FREE issue making a
total of 13 issues for $14 .97.

Take advantage of this incredible charter subscrip
tion offer. Mail the attached card, the coupon or call
TOLL FREE \-800-258-5473. In New Hampshire call
\-924-9471. .. TODAY!

•
J

.l': For IBM's Home Com uter

Box 903 Farmingdale. NY 11737



SOCIAL EVENTS
plenty of ~rking, lrocl udlno speci. l ~rII·

Ing for lhe handictopped. Talk~1I 011 1~.52

aimptax and II'Ie 1.7.855 CheI_ r~ler.

For more IlIlormallOn, wrtle Wil liam AII_
berndt WB8HS N, 3132 nmberline, Jack.
son 1.41 . 9201, or pilon. (517}-7&1~785.

will be .v.llabl• . RegI" r.II" will ",,*ve
tree coIlee.nd doughnula at 8;00 am. Ta lk·
In 011 1.' .121.n, 146-01/-67, and 1<16.52 1Ilm.
pIe><. For advatlce -.gialr. 11on or ,.,.". In
formation, eeIld a I.rge SASE 10
SRRClW9M KS. Rf"D ' 1, 80lc 171, OpIeaby IL
613ol8, or pnone 181~7..t61 • .

u . tlngs In thl. column ....PffN/dfId'''' 01
chirp_ 011 " . pac..y.lI.ble bas la. Th.lo/·
lowing In t_ . l lon . hould btl Included In
~._r: spoIIIOI'. _,, 611'

time. pJM;e, City, .,.~ M1miqion til.. (It

IllY}, teaWfN, 1.1~·1n ffflqUetlC;'s. and the
,,' IM 01...lioi7i to OOlItl ct tor fu,,"' lnlormlf
liM, A_ fIIm14tbtl ,« J ,edby T3
Magazine by !tie tnt 01 ftIe monll't. f"'O

1lIOII'"' ptiot 10 ftIe mon'"in which ftIe_r
t.kH pIiloe. Mall to Edltot1al OffIoH, 73 Mag
1Ul~ Pine 51. f11eftJotrJugh NH 03458.

BlACKSBURG VA
MAY 31_JUN 2

Vlrg lnl. Polyteelmlc In.tllll !" and St.te
~ity will hold • new wOfl<ahop, Per
eonal Computer and 8m Computer Inler·
laelng lor $clen1i flc Instru......t Aut~

l ion, on May 31- June 2, 19&t.•t Virginia
Tech, Blacksburg VA. The works"'OP II
$395.00 lor the thl.. daYil and will be d l
ree ted by MI. o.¥Id E. u..--\ Or. Paul E.
Field, Dr. Jonattlan A. Tilw . and Dr. Chris
topher Tilul . Each ~rllc lPi'n t will wire
and I••t interlace•. For lTIOfe Inl ()lTll. tlon,
....,. Dr. UndlI leI 'el . cec, Virginia r ICh,
8l'cl<sbulO VA 24061, or pI'I(Ine f103l'9lI l.....

SEASIDE OR

JUN 1- '

'"'"' 1964 Oregon St.telARRL Noo1 r..
western DIvision Convention wil l be held on

J.- 1-3, ' ' ', . 1 lhe SNslde COn"",,",Kln
0-., S-Ilde OF\. A~ CUi_ilion
teglstr.t1OIlIs SS-oo III~.m $7.00.1
the doot; • couple co" ....tion r<ilgistrat ioo
Is $7.00 III advance and $9,OO.t tne door; a
teM~liOIl , agi s ll.l lOIl la S2-00 teh il
lhn .....,. 12 wilt be lOniIIed II'8II!It- F....

rnarll . lables .... $5.00 each P8'" 4ay or
se.oo each lor two dilya. Hou", 011 Frldily
are 5:00 pm to 9:00 pm; 011 Sa turd.y, 8;(l()

am III 9".30 pm; &.rod 011 Sunday, 9«1 am to
2:00 pm. Snack tl¥ food wlUbe .....Iabk In

add,tlon lo lhe"" rnarllel , lealures WIll in
c lude eXhibi ts , seminars , fo rums , ladias'
a nd childran'S acl ivllle s, llIl ARRL blea k·
lut, .m a Saturda~ng b&IlQueI wlltI
00-1 ~. Roy NeIl l K6OUE, Scief ...
Edilor of N6C News. T.lk~ 1I 011 1~.~

( -600) a nd 14(1.52 si mple x. For adlrsnce
tickets lor the Nnquel ($13.50 each) and
' egIs1r.tiOll, send • ctlecl< ~yabIe to Or-.
goo Stl.t. Ham eor-.tiOll 10 Oreooo
St. lfIIARRt. NorItnooest.1I OMsion COrrveon
11011, PO Box 920, Seaside OR 97138. For
addilioNl Inlormation, ,..11 l1!i03>64O
5otM, 1~~1, or 1~752

-"",

GUELPH ONT CAN
JUN2

The e>u.!pI'I """"'t_ Radio CkAl (IIE3ZM)
will hold the 10th a l'WlU&l Cent'.1 Ont.riO
Amateur Rad io Flea Marllet.nd Computer,
fesl 011 Saturday, J une:z. 19&01, lrom a-oo am
to olOO pm. a l Rlog.al Hall, 3.-0 WoodIa_

Rem Well GueIP'1 ONT. aer.ar .m.
sloIl Is S2.OO and chik:nn 12 .,.", .m 00

c* wHi be admitted !fee. Vendors' adml..
aiOIl Is SS-oo P8'" 8-fool waee. Ooora will be
0I*'l III ...dJfa or"Iy tram 8.-00 am &.rod •
QU&Iltity of 3' )( 8' tablea will be .....,laI)le lor
_ tal lor $5.00 each. Featu' ea wiii include
cornme«:lal d iapl a l'll, surplus deill8l'$, com
put. IIOftw.... -.ld hardw.... Indoor &.rod
outdoor cIsplayt., and • refll!lllhment otlIl

ceMiorL T.lk~1I 011 1.7.9601.,. 7.3llO
(VE3ZMG) a nd .521.52 si mplex. For further

IlIlormation, eoola.et $uSllIl 8af. bus
VE3BEC or Joe Bar.baa VE3BXN .t (5 1~

82...1«)( (Guelph), Ralpl'l Bartlet t VE3BJX
al 151~2Q17lGuelpflJ,Henry ClViSIlan
SOlI'l VE3BYU .1 (51~7.Q.Q022 (Kjlc:/'ltltlef),
Fred Hammond VE3HC .t (519j..822-8323
(Guel pfl), or the Guelph Amateur Radio
Club, PO Box 1305, Guetpl'l ONT N1H 6N9,
e.-.

ST, PAUL MN
JUN 2

The North Araoa Aec-t. ·saod.11on
will apon$Of • swapl'BSt .nd exposition lor
.mateur.rllll+o oper.tonl 011 Saturday. June
2, 19&01, In the Dairy P!'oduc ts Building a t
the MIllM8(lIa SI.te Fairground&. St Paul.
Id'nlS$iOll Is $0&.00 and children ..... 12
/tCCOfTlJl&lIied by .11 lIdull will be adI1IIlled
Iree. The hours . re 6:00 am to 5:00 pm;.c
tivlties ....i11 beglll outside at 6:00 am and In
slde.t a-oo am. There will be I.... """"",,ghl
perking lor aell-cont.in«l earnper$ 011 June
1s t. Fealures will Include ex llitlits, booIlls,
c lub .Cl ivitles, <lemonslr.UOIla,. nd a gia nl
OUldoor liN .....rlle! , Tal k~1I 011 .250'.85 snd
.16o'.7&. For more infom'lalion, wrile Afna.
1_ Fair, PO Box 857, HopkiM loi N 563ot3.
or ,..11(61~2G«lOO.

STEVENS POINT WI

JUN'

The cenl,.1 WlllCOIlSHl Radio Amaleu'S.
Ltd., will hold Its annu. 1swapf"t and laml·
ly plellic 011 Sunday, JliIlfl3, 19804, lrom ll:OO
am to . :00 pm. .t Bukoll Pa1t<, St--.s
PolM 'HI. Aduh adiniulonls $2.00 Selling
spaces are $2.50 per labl e or ta ilgate , .nd
Indoor selllno a reas will be .vsllable . There
will be lood, retreshmenls. and pleNe
Iables. Talk.... 011146.071.61 &.rod 22J&. For
furlher illformation, COIlIacl Franl< GultI
W9ecc, 1632 Eilla Street, Slevens PoIllt 'HI
5«81, or phonft (41.l-3«-2566, or cont.ct
J im 8enI.k KA9ACE. 1115 StrontP A....ue,
St_ PoInt 'HI 5«81, Of phone

(. 1.)0.3 44 ~g l3.

MANASSAS VA
JUN 3

The Ole Vi,gilli. Ha ms ARC, Inc., will
IIoId the tanth .nnual Ma nan as Hamlast
on SUl\d.ay, J u ne 3, l \lllo4 , beg lnnlllg s t 8:00
am, . t Prtnce William Coullly Fai"
groundS, VA Route 2304, 'Iz mile soutll of
Ma llllsaas VA. Admlulof\ Is $0&.00 pel per,
son (Child r...... unde r 12 wHi be ad mitted
Iree) .nd thera will be no s dvsroce s.las,
ACItYilles will Include 25 acfft 0 ' t.llgal·
Ing (setups.1 700am), IndoOf convr.clal
e xlliblts, breaklasl a nd lunch menu.. a YL
program, a nd CW prollc ie ncy a wards.
Ta lk·11I 011 1046.37/.91 WMFPM (Manassa.
repealSf) and 146.52 simple• . For more In
formation, writ. Hamleel, cJo Ole Virginia
Hams ARC. IIlc., Manassas \lA 22110. or
phone (703)-38140168.

CH ElSEA MI
JUN 3

The CIlelsea S wa p ' 00 Sllop will beheld " Pe"lday, June 3, 198.4, Irom 8:00
am to 2:00 pm. a l Ille Chelsea F. ' , ·
gfOUllds, CheI_ 1.1 1, The donallon la
$2.50 III ,dvance a nd $3.00 al the pte.
CIllidren under 12 .nd llOIl--ham s pouses
wHi be~llIed ' ree. T.ble space la $7.00
pel 8 leet lI~' lables ..ICO'*' and
Irvnk ..... . re $2.00 pels~ gal... will
open lor se llart; . 1 5:00 am. The<e will be

PITTSBURGH PA
J UN 3

The 30th . nnu.1 Breel e ShootM8 H.m
leal ....i11 be IleId 011 Sunday, J une 3, 1~,
lrom i:OO .m 10 4:00 pm. .t lhe While
Swall Amollll m""t Parll, PA RI• . 60 (par1<·
way WKII, near Ille G,eater Pitt sburgh In
ternslional AirPOrt. Reglst' .llon Is $2.00
or 3 for $5.00. SI'HtIlered t. tII... lor-.dors
are ...ilaDle by advance regla lratioll OIlly.
Admissioo and llea-mar1<e l 'P'ee& .re
Irae, There wUl be lood avall. ble a lld ec
Ilvllle s wili lroc iude Ihe I.mily amu"""",t
~r1<- Ta lk~1I 011 .281.88 .nd 29 101 Hz. For
lurt!lel illformatlon, plNSS writ. DOll
Myslewskl K3CHO, 35Q McM. 1lon Road ,
Nort h HUlltlllgdon PA 15&'2, or phone
(.12j.(l6.J.0570.

AOME NY
J UN 3

The Rome Radio Cl ub, Inc. , will preselll
tile 3211d e61tlon of its Rome Ha m Fa mily
D.y 011 Sunday, June 3, 19&1, .t Becl<'s
Grove, Rome NY. AcUorllies will Include
games, ccmeeta, educ.tlonal a nd sclen
11 11c displays .nd prell8lll. tiOll8, .nd a
I.,ge l iN mar1<et . Good lood and bevel·
.gee will be . v. il. DIe th'oughout lhe day,
wIlk:h wlll be cllmllJled by s d1mer and tne
Hamot-the-Year . ward.

KI NGSTON PA
J UN 3

Tile Murgas ARC (K3YT4 will sponsor
the . 1If11,1,11 Wilk...Ba rre Hamles l 011 Sun
day, June 3, 19&01, begllllling .1 8:00 II1'II,

,.In or shl......1 lhe 109th Armory, M.rllel
Street , KlnoSIOll (.croes II'Ie rl_ lrom
Wilkes ·Barre). Adm lsslo ll Is $3.00; chil·
dren ulldef 16 .nd XYU will be admitted
!1fIll. There wHi be indoOf alld OUldoor la il
gating .t $2.00 pel space. Setups OIlly will
be.t 6:OO.m a nd lable s a nd comlTlSl"=i.1

power will be a vailable. Ta lk·11I 011
14(1.011-61 and .52 s im ple x. For lurther In
lormallon, write Ham,...1 COmmiIl... PO
Sox l(l9.1, Wilkes-Barre PA 18703.

SO UTHINGTON CT
JU N 3

The SOutllinglOll Amaleu, Radio As»
cl.IlOll will IIoId a Ilea rnarllel 011 Sunday,
J une 3, 19Bot, .t the Celltr. 1 Elemelltary
Sc!looI , 1.4. 111 Slreet (Route 101. Jusl oct
sIOa SOo.rlhlngtOll Cenl•. T.ke exll 32
from l-&I to Roul. 10 south lor 1.• mit...
The school Is 011 tile right , . c'oee t,om t ile
Public Ubr.ry. Admis a loo is $1 .00. T.bIK
are $7.00 each III advance and $8.00 each
alll'le door (110 1.llgallng); t_ people will
be admitted with each la Dle purCf\ased.
The<e wilt be over 30 1.b1es of new and
used h.m equipmenl, and hot collee alld
relresh"..,ts will be ava ilable. Talk~ 1I 011
1~.28I.86 alld 145.550 simpleX. For a I.
DIe res8f\l.tion, eeIld .11 SASE and c heCk
(payabla ) 10 SARA, PO Box ~,Southlng.

too CT 0&489.

PAlNCETOtoI L
J UN 3

The St.rved Rock Radio Clu b (W9MK$)

will P'-' ilS arnual haml.1 011 June 3,
19&01. a t Ille Bureau County F.lrgrotnls In
PrincetOll lL Fltgjs1fallOll I. $2.50 In ad
va l"lC8 (betore Ma y 20'1 and 13.00 at tl'le gate .
There will be. nominal fee lor r8CfeatlOllal
vehIcle&. Feat_ will inctUO&. tree .w~

...........,.,""r;laI-.dor exhltlils. an ARRL
semillllr, and planly of PlIrlling . Good lood

TEARE HAUTE IN
JUN 3

The 38th ..........1Wabaah V.....,. ....",.,t_
Radio Hamleel wilt be held 011 June 3, 19&01,
OIl lhe Vigo County F.lrgrounds 011 US-41,
Y.t mile $OUlh of ~70. Reglstr.11on ia $2.00
each or 3 for $5.00 In advance a lld $3.00
each .l lhe gate lchlldren under 12 will be
adi'nllled I.... A cowered 12' • 12 ' Ilea
masket space Is $3.00; outdoor llea-marl<et
space Is tree. Sofna lC a nd la biBS wilt be
avall. b1e 011 a lIra l.come basi s . Thef. will
be QOrTlPUI. and peckel"'adio IoNms, food
_ relreahrnenta, and overnight campillQ

A gI.1I1 shopping mall is locat ed nearby.
For lickets .nd det.iled IlIlormalion, eeIld
an SASE 10 WIIARA H. mlesl, PO Box 81,
T.... Haut. IN .7806.

DALTON MA
JUN 3

The NoItllem 8efkshlre ....",.,t_ Radio
Club will hold a lIN masket 011 Sunday,
June 3, t96ol.•1 the 0 011 1011 Americall
legion, Roul" 9, 0a1l0ll MA (nea, Pitt afield).
AdmIS$iOll ls $l.oo . nd a Iew- Iables will be
available at no charge 011 allrncorne. Ilrst·
_ baals . A tlieak!asl .nd lunch ber will
be provided by the Oa lloo Arne<IcaIl Legion,
a nd Iree overnlghl ca mpi ng will be permit·
ted 011 . ' 1rt;I<:ome, ' irt;t--..e buis. Talk~1I

on 14&.91 (MI. Greylock~

HUMBOLDT TN
JUN 3

The H...'bAdI Amilt..... Radio Club wi ll
hold ilS annual hamfesl 011 Sunday, J une 3,
19&01, at Bailll'f Parll, HUmboldt TN. Admls
sioo Is $2.00. Ther" will ba a Uea mal1<a1,
ladies' actMtlea, lunches, retreehmelllS,
and RV ~rlling. Talk~1I 011 1"6.371.97. For
more illl""""lion, contact Ed HoI..
W4IGW, 501 N, 18th A",",,,,,, Humbokll TN

""'.
80WUNG GREEN KY

JUN'

The Ke lltuck y Colonel Amaleu, Radio
Club will hold Its 2nd allf\U&.1 haml..1 011
June 9, 11801, Irom a-oo am to 3."00 pm. at
lhe J C P. vlliOll .t tl'le Southe<n Kenlucky
F. irg rounds , Bowllllg G,een KY. Tickets
are $2.00 In advance .nd $3.00.1 tile door,
F...lurea will include llIl inalde a lld out
side l iN m&rlleI, illslde d lS9lal'll of .
eq uipmenl , lood, I ,... colfee, . nd ' r...
~rIIllIg. Ta lk·ill 011 1~.251.85 and l .a.S2
simplex. For 'urther llllormallon, write Ed
Gallll N.H ID, 80;0 92, Roule 111, 80wI ing
Gteen KY .2101, or,..11~1 1 ,

COEUR D'ALENE 10
JUN '

The KootenaI Amateu, RadIo Soclety
will sponsor Ha mfBSt~ 011 June 9. 19lW,
t,om 8:OO.m to . :00 pm, at the North Ida·
Ilo Fa irg rounds, Coeuf O'AI_ 10 . S wap
I.bles wlli be av.HabIe a l no charge; RV.
.r. welcome bul llO hook ups will ba ava il
a ble 011 ait". The anllual F'id.y PfOIlr.m
wililrociude a pol luck supper a nd dancing
alt_. ,da. For lurther IlIlorma tion, write
AYOIl Anderson WB7WBZ, N. 1035 HIgrt.
lalld Court,~t Fa lls 10 8385<'.

WIlLOW SPRINGS IL
JUN 10

The Six Me l. Club of Chicago, Inc., will
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hold its 27t1'l annual hamlest on Stlnd.ly,
June 10 , 1964, a' Sanle Fe Parll, Illst and
Woll Aoed. Wi llow Spl1ngs IL tMlUth_ t
of downIown Ch~ RegIstration 1&
12.00 In advance and $3.00 a' the fiIII t..
Golf" will open a . 6:00 am a nd fUlures
will Include a large awappelll' row, dl.
plays in the paYlIIon, an AFMARS lMe!.

lng, picnic ground&, reff~tS, and
plenty 01 parking apace. hlk~n on 1452
(KllONA) and .37/.91 (K9ONAIR). FOf ad
vance t ickets, contact Vat Hellwig
KllZVlIV, 3420 Soulh 60lh Court. CIcero IL

""'"
NEWINGTON CT

JUN 10

The 1984 ~nglon AtNIteuf Radkl
1"'9" FIM MarUt will boI held on SundIIy,
J.- 10, 1964, from 9:00 am 10 4:00 pm, a'
Newington High 5ehooI, 605 Willard A..
noe (Rt". 113). AdmIssion is 12.00 al the
door, lallglliing t-alr. permuting) Is
$5.00, and tallloM are $10.00. o.lerS may
seI up a' 8:00 am. A portion 01 tl'lll pooceeds
will be uMld for the MARL Scholarship
Fund. F".lures will Include .bu~nl

iUTWll_ r~ and <:ofT\PUler ge;u. tree
1QUr1, tit W1AW and the ARRL.~
(from 10:00 .., to 2:00 pm), and TVAO,
PKl<et -fa<tio, and ATV ~.Iralion$.

Talk. n on 148.52, 1«,851145,45, Of

223241224b' 104Hz. For mew", Inlonnat ion,
conl~ Tom Namnoum KM10.!>5 Spn,j(:e

Slrwl. ~ngIon CT 0&111 , Of phone
(203l.666-1615.

LEWISBURG ' A
JON 10

The Millon Amateur Radio Club will hold
trw. 1311l .nnoal ha m/est on Sunday. J une
10. 1984. lrom 8:00 ilIT'I 10 5:00 pm. 'aln or
shI..... et the Wlnlield Fir<J Company
groundS on Rout. 15. south of lewisburg
PA .nd 8 miles touIh of ""II 30 on 1-80.
Covered "pvas 'I'" . vall.b1". Reglsl'.llon
Is noo a nd wives .nd e hlld, ,,,, will 00~
milled tree . There ...iII 00. Ilea IT>aIkM. an
. ll(:Iian, and contests. T. lk.... on 148.31/.91
ilInd 1~.025I .625 . For h.flher elM.ils. wnle
Jerry WIIII. mson WA3SXa. 10 Old F. rm
lane . Millon PA 11&t1. or phone {117}
"'2-3021.

IlEUEFONTAlNE OH
J UH 10

Hambooee '&t will be held on Stn:laY.
J..... 10. I". beglR;'Iing .t 8:00 am. ilII IIlIo
Logan eo..ttyF~. E- Uke Street.
Bellefont.lne Ott. Tl(:kel donallona ...
$2.00 In adv.nce . nd $2.50 al lhe door,
t.b1es a ,e $3.00 (no lrunil sales~ There will
00 lood and plenty of I,.. parl<ing . 1 IIlIo
lall'grotroda. TilI.k.... on 147.81).(1() ...,;l

146.52. For liekM Inlormation, ""lie SI_
Kidder NBElD. eo. 265. Russells Poinl OH
4330&8. or .:.11 1-(51 3l-843«l99.

...... .,
JUN 10

The JerMy Shore Ch.V<lrim will s pano
sor the Ihi'd annual Ham & Compuler Feet
on J ...... 10. 1984. f,om~ am 10 4:00 pm.
.t lhe J _ i.... ComnlunIty Cent., 100
G,.nl A" ""ue . 0.. 1NJ (I.S th. n 50 miles
110m NYC . nd 70 miles Irom Phll.delphla.).
Admis sion Is $3.00 per persoI'I and dill
dren under twetwI .nd XYla wHl be admIl·
led flee. Indoor I. bles .,. $8.00 .nd 1.11
oallng spaees a ,e $3.50 sach. For , .
s....-ed spaces. send a n SASE .nd pay
menl by J une l SI to Jersey Shor. Ham
lest, PO Box 192. W$sl Long Branch NJ
Gn&t. Talk"n on ,.7.045 + .6, 1"5.110 - .8,
and 146.52 ,lmplex. For more intormaUon.
call Arnold W2GDS .1(20 1 ~222.JOCK1.

84 73 Magazlflfl • June, 1984

DAYTQNOH
JUN 16-17

The ninth _I MACe Cornputerlest
will be held on June 15-17. 1984, .1 IIlIo
Oayton ~Ion Centlll'. T1d<<ltS . ..
$5.00 unlil M. y 31al and $6.00 thereafter.
FeallJ<ell will Inchlde commercl.l exhlblls .
• C(ImpUIIlf and electronics flea marl<llIt,
SlIfTlinate and~ • computllf

111m program, • hospitality SUit". and c;on.

t""ls. For mors Inlormalion. w,111I cam.
PUIer1est '&t, PO eo. 24505. Oayton OH.,.,.

CORnAHD NY
JUN l'

The 2nd a nn...1 SARC H. mf""t . nd
Flea M. rI<et will be held on Saturday. J ....
16, , 9&4. trom 8 :00 .... to 5:00 pm, ,.in or
. hlne, .1 ltoe COf\I.nd Counly Fair·
o roo nds. Cortl .nd NY (EXit 12 0 11 1-81, mid
...ay bet ...een SyrillCuM . nd el ngh.m ton~

The donallon is $2.00 and /1'. ope undel' 12
. nd XYla will be -..Itl ed f,... Indoor I.
t>Ios . nd SpacM". $3.00 NoCh.nd undel'·
COVilf (poI e--barn) spaces a,. $2.00 each .
There will be indoor .nd outdoor Ilea

IT>arl<ell, K 'M of l ree par1<lng, . nd ' .""""""'IS. Talk~n on .52 simplex. For t.
ble .nd~ ' ...... Ilons. send • Cfl«:k
10 Elmer FUller. T"'asurer, 129 CP'I'llM '
T...lns. COrlland NY 13045. For mora de
I. Us , conlillCI 8ud J actlson 1<2ZEA, Sky.
line Amat....1~ Club. 8 Sunnytlald
Or..... CofI'.nd HY 1:liCW5.

DUNELLEN HJ
JUN 111

The RilIfI1an Valley Ftadio Club will hold
'IS 13th annual hamlesl on Salllfday. J ......
16.1~. beginning . 18:30 . m. a t CoIl11'flb1l1
Pa ri<, Dunellen NJ. Donations lor looI<ers
... $2.00 each; sell1lf$'lS(lOIs ... $5.00 NoCh
ttables are not supplied). Food and drinil
...111 be available .t the ref~ s land.
Talk';n on 146.0251.625 (oN2ONfftI and 146.502
slrf'(llex. Advance tickets may be purc:hased

l.om . ny Club 1T1OIfT"tleI. For flll1 her Inlorma
lian, call Jad< Fisher W2fWl( al 1201~

7!l6-25016. or Ted Kopf W82TKU.t 1201~725

3481 beI_ 10:00 llIT1.nd 10:00 pm.

CROWN POINT IN
JUH 17

The lake eo..tty (Indiana) Amal_
Radio Club will hold liS 12th .M...I Oed's
OilY H.ml" 1 on J une 17. 1~, 8:OO . m to
2:00 pm. ilI1 the IndllStrl.1 Art, Building a t
the ~. County F.ilground$. ClOrwIl Point
IN Tieklllts ..e S2.5O. All -.I. will be held
II"ldoon. and lhere will be p1llfl1y of parl<lng
. nd lood. Talk"n on 1~ 7.&4I.24.nd .52. For
lurther infClm\ll tion. contacl e m De a-
W9TY. Hamtest Chairman. 3601 Tyler St...
Gary IN 464Oll.

FREDERICK NO
JUN 17

The FIIIdflrid< Amat_ RadIo Club will
hold 'IS 711'1 annI"IilII hamlesl on J.- 17•
1" . lrom 8:00 .m to ~:OOpm••t the Freder·
Ick F. I,groo lld$. Admission Is $3.00 . nd
YllI a nd chlld,,," ...iII be admltled I,.,.. T.II·
gal.,..., will be charged an addIllonal 12.00;
eo:hibitOl$' tabletl .'" 110.00 tor the hrsl and
~.oo lor e.:I'I additional one. Gales will
open for eXh ibitor ' a t 8:00 pm on June 16.
I~, . nd ovemlghl security will be prIMd
ed. ().emlghl parl<lng will be s'corned.
For I..,her Information, write Jim o..Ubiu
W"3FW. 915 Pine A-...., F•..-lIIrIcti. MO
21701, or phone (301)-662-67804.

SAHTA MAllIA CA
J UN 17

The Salellile Amaleur Radio Club will
hold Its 196<1 Santa M. fia Swapl""t and
Sa nla M. , lilI Slyle Bartle<:ll8 on F.lher·s

CaY. June 17. 19&4. beginning .19:00 am, .'
tl1fl Union Oil Company New\oVe Picnic
Gloo.ond$. IlOUIh of Santa Maria CA. off US
101. The bar1lec:lJe w111 be aM\llld . t 100 pm
and tiekets ..e $7.95lor adulls.nd $3.50 lor
Children In .ddUion 10 tl1fl bartle<:.... lhere
will be s ...ap lables. conl"lS, a nd games.
Talk.... on 14.341.9ot fW86l1YI1'll and 7230
kHz LS8. For turtt. Inlormallon, Iid<MS, or
, "'ilIp--lilIble _ tKlne ($3.50 per SJlilIoOlII,
please ""Ite Satelll1s Amal.." Radio Club
Swap!est. PO Box 5117. Vandenberg AI'
Force Base CA 93437, and make cfted<s
PilIyillble to Sant. Marta S...aplesl.

lAS VEGAS NY
JUN 21-2~

The YL lnlllfl\8tlonal Single $l<W>and
SyslllfTl'S annual~ion win be held on
J ... 21-2". 196<1, al II'Ie SAhara Hotel. las
VIlQaS ~. Deluxe aa:ommodaHons . nd
RV parking .'9 .v.lI.bj" lor ....sonable
,atlllS- Planned actlviUes inclllde • lour of
""'-- Darn, • lake Meed cruise. • gala
lIlage show•• COdr.IaiI ~. ill banQueI,

a nd a break!asl bllllet . aa wel l III t!'le OX
foru m and blls lnass meet ings. YLRL lad les
a r<J invited to~ Thursday ~ng. J .....
21.•t &-00 pm. A COf'MInIIon Sl.flon will be
ope-."ng on 1..,332 kHz. For COI Iip!ete de
ta ils .nd & regoIsl'lllon pad<et, send • bllsl

ne3S'SIZ9 SASE (374 postaQf:l) to Jan Wea....
er N1Y1., 2196 &It CilImIIro A....... las
Vegas NY IllU23.

ELGIN IL
JUN 21-23

The Anlique RadIo Club of AmIlfieIl .nd

"'" Antique Ftadio Club of nhnois will hold
Radiofesl '80' on J ...... 21.23, 19&4, .1 II'Ie
Holiday Inn. l.go and Illinois 31, Elg in IL A...
tlque s nd c l.sslc e ma leu, IIqUlpment 01 . 11
klnds• • s well u other vint.OII ' illdio n'Iem(>

'abilla, will be on displillY and tor 1ilIle. ........
I........adio particiPilltlon is .,1 h'C h lk·
in on 146.52. For mora det.lls, wrile J oe
Willis . Box 1"732, Chicago IL606I •.

1.IYON.... MI
JUN a-3O

The LIvonI. Amaleu, Radio Club will hoel
the 196<1 ARRL MIChiga n Slate Convention
on J...... 29-30. 1984. on the campllS of
Sc:hoolcrsft College, 18600 Hagger'Iy RoilId
al s-. M'Ie Ro-d. Livonia 1.11 122 miles
northwesl of dOwntown Del'Oit}. School·
c ra ft Is ea. ll y . ccesslbje llialnterSISl&5 75.
275. ll8, or 9-t. The S...a p-N-Shop ...iII be In
the main gymnasium. and one of 11>1: l'oOO
palklng 101. will bIl lilt IIsidlI tor Irvnk ......
M..;or exhlbilors ...111 be in ttoe swap .'ea. it
req\llllted. EXhibitors' setups ...111 be on Fri·
day. J ...ne 29th. trom 12.-00 noon unllll0:00

pm, .nd "'" displ;lys will be open on SilII"'·
day, J.- 30ft\, I,om &-00 am llfltll 5.-00 pm.
There ..Ill ba aecunty ~c:>oIded on Fridlly
nlOht. For more In!orma t lon. wrlle W.yne
W. Wiltse KeBTH. Genera l Chairman, 196<1
AAAL Midtlgan ~Ion Commill_
1446ll6asset1 A-. LJ'IlOfIla loll "81501.

SWI FT CURRENT $ASK
JUN 30

The Saskala-an Hamfesl wilt be held
on J.- 30. 19&4, in Switt Current SASK..
Aeolsl r.11on will be lhe ~ng before.
F"a tures wilt Incillde cont""ts . displays••
I.dl",,' P'OO'sm. and • barlQll9I. For more
detillll.. contact the Saskala-an~
teal Committee. 80x S. Swift Curnlnt $ASK

S9H M. Canada.

GRAND RAPIDS MI
JUH 30

The ~idepeo,de"l ~t_ A.WC;;.11on
of Grand Rapids loll will hold its aMUIIl
Hamln tival on Satu,day, J une 30. 1984.
lrom 8:00 a m unlit . :00 pm. .t the Wyoming

Nallonal G...,d Armory, 44th Street, lua t
_ I of t l1fl lJS.13t elCjlfllU.... y, Admission
is S3.5O. Free table lIPlII08 wi. be pn:Mded 10
atl ........ and deeIer lIIiIups will be .1 6110
am. Programs will Include ..tellite 0PfII.
tlon•• packet radio,. WSLFL epece shuttlll
lTIO¥ie, .n AMTOR lorum. • ON ,.. contesl.
an ant_ forum, and • lItIadI picture c;on.

teet. TilIlk.... on 1" 7.1661"7.765. For ad
'IIInc:e laIlle .-lions or lor more Infor·
mallon, call Unda Hooey WD80tfW .1
(6161-457·1253. or w,It" I""" 562 92nd Street
SE. 8yfon Cenler lol l 49315.

IolAPl.E AtOOE 8C CAN
J UN 3O-JUL 1

The M. p1" RIdge ARC will hoel Hamlesl
'&t on J une 3O-JlIIy I, 1964••1 II'Ie Macll&
RIdge Fai' grouncis, 30 miles enl 01 V....
~. The reoi$lrallon lea il $5.00 lor
h.me a nd $2.00 lor non..... m. OV9' 12 years
old. Featu,es ...Itllnctude. s ...ap and~
comrtteIeiat diS(llays. bunny hunts. and
Iadoes' and c:toikUn's "'ogr.... Food ...,;l

camper apece will'l electriCity will tie

••eneere. Talkin on 146.2W.80 s nd
1 48~.g.- , For more Inlormallon or "'".
' ''lli, ll.l lon (20% of1 galS feel, canlll(:\:
..... RIdge ARC. 80x 292, Maple RIdge
Be V2X 7G2.

OVERLAND PARK KS

J Ul4-7

The Mobile Amaleur Radio Awan1s Dub.
ree., will hold thel' .flrlllal COf'MInIIon lrom
Wednesday 10 S. 1ll1dsy, J uly "- 7. 1984. a l
1!'Ie Holiday Inn In o.erI.nd PlIIk KS. Thers
WIll be. picnic for eetIy arrtvall on ....w 8S

l1ay -.;ng. and on Tl'lurWay",*" will be
.... lours . nd . d"W. I_I•. On Friday
ttoere will be ilInlanlWl end complJter lorums,
and on Satu'day morning 1l1fl MN>Ua l bllsi·
__ ..--Ing ...iII be held. The hospililllity
suile will be open during the IlflIlre COI"'~
loon. For more inlormalian, send an SASE
to R L Dyson KfI,I,YO. RI. eo. 230 101. De
Soto KS 66018.

......,...c NY

JUL 7

The Putnam Em&rQf:lflCy Amat&lll Re
peat", LeaOll8 (PEARW will hold lis :lid ....
i'lI,IiIll\afnfeet on Sal....-lilly. JUy 7. 1984. trom
9:00 am 10 ":00 pm, ilIl St. John's Scnool
Monsignor O'8Oen 6outevard, MJlIlot*:
NY . Gerw-.I admission Is $1.00, indoor
t.bles a ,,, $5.00 e.:I'I, . nd ouldoor ta llOl'I·
Ing is Sot,en Talkin on 1....53511"5.135 and
1"452. For adIt.iQi Iflllilll'a!iOfl and more
informallOl\. contact Fr....... Konecnik
WB2PrP. ROl , 2.... C. Ca!mIIl NY 10512.....

FAlU IJAULT MN
JUl. ,

The F.riballll Amat Rad;o Club will
hold lis 3rd a nnual , aplest on Salurday.
J lIly 7. 1984. 1rom9:00 am to 3:00 pm. at AIo!o
CcaJnty FairQrOurIdIt, FarlblIolt MH. Tablerl
_ ....laDte only by .-lion before Jw.
Iy lsI. T. 'k-ln on 146.191'.l'9. For more inlor·
IT>allon. conlact Mike F_ gtJlIOtl N«M3G . 1
(507)-7~1 ''5 after 5:00 pm.

OAIii CREEK WI
JUL 7

The South Mllwlluk.. Amaleu, Radio
Club ...iII hold lIa .nnualswaplesl on Salu',
day. J uly 7. 1911<1. lrom 7:OO.m to . woxl.
malety 5:00 pm, al lhe AmeriCan l.egiorl
PoIII N3oI, 9327 Soulh SI\epa'd A__.
Oak Creal< WI 53154. Admission II $3.(1() pow
pe-reon a nd Incilides a "H. ppy Hoof" wllh
I'" bever.ges. P. rking. ' picnic . ..... hoi
and coldaa~••nd liquid ref'eeI\o
,,*,IS will be . v. II. DIe. There will be flee
overniOhl camping. T. lk" n on 146.9-t 101 Hz
FM. Fo' more det ail s . Inc illding a loe. 1
m.p. w,lt. South Mllw.ukee Amat&ll, Re·



Indoof and outdoor progr--. anr;t , poe.. '
_ for IaoJier; anr;t cNldrML For f..-ther
InlOl'II'Ittlon, conlKt ,Ioxa ~lq;....
OH100, Kauppakatu 45. S F 70100 KuopIo.

".......
GLACIER PolAl( MY

J UL 20-22

The GtMI F, lI a "'rea "'RC ..Ill prwenl

"'" 5OIto annual G!aeiefW.I....on Inl......
tlonal H.ml..t on J uly 2Q..22, l i1W, .1
ThrtICI Forka C. mpgrou nd on the souThern
lOdge 01 Glacier Nat ional P Pf.-rogl..
tfatlon I. 1850 . nd Incl 5alurda.,..
night dinner (bring own !Mal and u1~lal

.nd Sunday-mornlng breakl"t. T. lk~n on

.52 and .34'.~. FOf more Information,
-..:I an SASE 10 Shirley Sml lh KC10 ....
1822 14th "'-.ue South . Gfeal Fa lla MY
seace.

P£TOSKEY MI, ~

The Str.it. ...rea RC will hold lis .nmJal
awap al'ooP and eomput.. dito'.... o tratlon on
Juty 21, l 'il&t, from e:oo am 102:00pm, In "'"
<Hi BuIlding .t "'" Emmet County Falf'
gfounde. Admiss ion is S2.50 .nd ta bles ara
S3.CO each; aetupa .... at 8:00 ..... RVcamp.
Ing will be rnIlab1e 1WaIby. T. lk.... on
146.81 and.52. FOf more delalls, WItt. 1..
Stein KASNKS, ...a1 RobInson Road. Pel l..
ton UI "8189. Of phone 1816)nll esee ,

EUGENE Oft
JUl21 ·22

The t1h annual Lane County Ham Fair
will be hI!td on Juty 21-2:2, 19&4." "'"~
goo National Guan:l "'rmory, 2515 CI!InIOlfWlI..
. t (llCt088 lrom Autzen Stadium). EUlI"""
OR. Doota will open at 8:00 am bol:h days.
~$Ifl1tlon and swap tabIMI are 16.00
MdI. 8eca.- 01 limited apace, • 1'10O'I-

refundable fM8Vatlon It requlfed tOf awap
lablea lffIUlrnutn; 2). In -'ditlon 10 a..ap
tables, tNt... wI~ Include a 2-me1.. bun
ny hunt, technlc.l seminara, comput..
demonstfllilona, I~ exams, blngo. ,
klddie kOmM'. anr;t wo •• ( a activit_
Thefewill bot an al!-day anacl< baf. I.... l*l<.
Ing IOf AVa (no hookups), and a Saturday
pot~ucl< supper at 8:00 pm. Talk~n on
146.2&118. 141.86i.26, and on b2152. For Id
-..nee tldll.la Of table _tiona, a«od a
d1eck pay. ble 10 Lane County H. m F. lr
and an SASE to Tom Temby WB1WPU.
T_ , 3221 Crock.. Ao.d. Eugene OR
91~. OfpI'IOne~17'll1 . TIck« pacl<.

eta may alao be picked up a t the p'...egl"
t!8t lon table a t lhe Ham F. lf.

W1'4EEUNG WY
JUl 22

The Tripi. S1.tes RadIo Amal..... Club
will hold III 8t:h annual "WheelIng WI/ Ham
lesIon Sunday, July 2:2, 19&4. lrom 9:00 am
104:00 pm••1 Wheeling Park. Admlasian la
$.3.00 and children 12 and undM' ..III be to
.... ned 1.- ONIeta are .. alOOflie and
tabIN are avaltabte. There will b8' a ltea
marlc.et and auctions. . tl undM' cover. Re
freshmenta and Iree parking will be .ve ll.
able. Talk~n on 146.311-81 and 141.751.15
FOf a lour~ bn:X::I'ue wtth _ Infor·
mation and a map. contaet TSAAC, Box
240, RD 1, -'dena OH 43lIOl. Of phone
11114)-6oo1&3lDO.

BEAVERTON OR
JUl21-n

The Willam,,"" V.lley OX Club will hold
lhe 1\184 OX COn-.tlon on July 21-29,
198<4, a t lhe Greenwood Inn. ee. \'Orton
OR For lurthw Inlormatlon, ..rile Bob

Herndon W7XN. ea1 AncIo\oer Place, PorI·
I.nd Oft 91202. or phone (503)-232·2140.

HOUGHTONMI
JUL 2I

The COpper Coufltry Radio Amateur .....
soclallon wl1I l'loat the 19&4 U ppef Penlll
aul, Haml..t on July 28, li1W. althe Me
morial UnIon Calet8l1' on lhe campus
01 Michigan T«;hnologlcal Unl-.lty,
Houghton 10'1 1. FOf l urther Information,
write How" d J unkin NBFHF. Co-Chalr·
man, UP Haml..t. 108 W..t South Slf_,
Houghton 10'11 49931, Of phone~....,.

WEST FRIENOSHIP"O
JUl 2t

The Baltimore Radio Amateur T&ltWl·
alan SocleIy (BAATS) ..III ~T the
BRATS U' f)'I lIlld H. mlest and~...
lest on Sund.,. J uly 29. li1W.•t the H0w
ard County Fa irgrounds. Rout. 1« , t
Route 32, adj-.t to Inl....t.te 10. West
Fliendahip 10'1 0 , a.bOUI15 miles west oI lhe
Bailimote Belt..ay (lI9!)). Table ..Ies are
by .dYanee r.."..allon only; Indoor tebles
.long the w, 1I with ac:: are 520.00 each and
Indoor l.bIes In the cent. 01 the IIoOf
without ec . re S10 .00 each. Ouantlty d is
eountl .nd boot hs .re ....II. ble . There
wilt bot plenlyol OUldOor 1.lIgat ing and RV
hookups ..ill b8' .valla.bl<l. Oeaief $el:UJ)$

begin Saturoay at 2:00 pm with~ghl

secuflty p'oYIded. T.lk"n on 14&.18
1-600}, 141.03 ( +600), and .52 a.implex.
FOf lable f........ationa .nd more lnfotma.
tlon, wrile BRATS. PO Bo>c 5915. Baltlmote
MO 21208, or eau Mayer Zimmerman
W3GXK ' I (301)«0-1812.

NASHvtUETN
JUl 29

The Radlo Amat..... T"""';tt ing Soclety
will hold the alxth -..1 NaatM lle Ham

.nd Compot.. Fest on Sunday. July 29.
19&4, lrom 8."00 am 10 3;30 pm, at the
NaatMlle Munldpal Au;litorlum " tnt III
T9faecllon 01 J_ Rotlertaon Pa"'... y
and Gay Street In downtown Naatwille TN.
Thete will be no admission charge .nd
Tables will be _liable lOf 16.00. For fvrthet
Intoonatlon, -..:I an SASE to Willie Port9f
KBooIBLL 4901 Idaho ......... NaatMlle TN

"'"
TRAllBC CAH

A"" •
The Ilea¥9f Valley Amat..... Radio Club

wi ll hold • swaplest on Augual 4. 1984,
beginning .t 10:00 .m, .1 the Comtnco
Ar-. tr.il 80. Talk~n on 1461W.24. FOf
lurther Intofmallon and _tlona for
table~. please conlact BVAAC. do
3198 Woodland OrNe. Tra il 80 VIR M .

LAFAVIETTE IN
AUG 1.

The Tippecanoe Amateuf Radio ....soc..
alion will hold Iia 131h annual haml..t on
Sunday. "'ugoust 19. T9&4 . beginning at
1;(J() am, at the n ppecanoe Counly falf·
grounds, Teal Road and 18th Street. t.
'a yette IN. Tlcke ls . re SJ .OO. Features will
;nchlde • larga flea market, dealera• • nd
felresl'>mentS. T,lk~n on .131.13 and .52.
FOf .dYance llckal a and more lnlorma·
tion, wrUe Lal.yette Hamfest. Roule 1.
Box 83. Wesl Point IN 41992.

TRUMANSBURG NY

A"" zs
The Finger Was Ham'eal will be hI!td on

"'ugust 25. 1\184. . t the T~g
F.ll'gfounds, 12 milN tl'N 01 IthaCa NY.
Tloete will be eXhiblts. • ltea marl<et.
ret...........IS••nd (MImigfll camping. FOf

pont NE W uddn',:>s here:

If you have no lube! hundy, print OLV address here.

Name _

Name _

The Wayne Green Publications Group
73: Amateur Radio's Technical journal

PO Box 931
Farmingdale, NY 11737

~;a-;e-del;;;;my-;;ame from-mailing ffS-;:~';;;~
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I I
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--------------------_ ......
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Cttv _

Let us Ilnow 8 weeks in advance so that you won't
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Attach o ld label where indicated and print new ad
d ress in space provided. Also include your mail ing
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l~
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ArnaIeu'Radio's P.O. Box 931
1!l 1ectYlicalJounal Farmingdale NY 11737
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Canoda 6 """'00<0 SlO.9rn y~... only US fundi dr-.. on us bMl. f....... SurfK~
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I
I
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O.lllft .

O.I O/ ft .

SJ19/fl.

I',....,~ '"~/'-'" ,,, ' ·....n!l" ,,,,1>< .",
"'~.:r.w .-.N" .,.",. \1'n"'.......
,,-.... odd fl . In. <;hoI'!"" "'.
....iooJnl r "--q'II1' -.lo..1nl

LAPORTE IN
JUL 15

The comt)lned LaPort....ictlIGIn Clly
Amaleur RadIo Clubs will sponaor , ......
Su.....- H.mlnt on Sunday. J uly 15.
19604. trom 8:00 am to 2:00 pm, a l Ult! La·
Porte County F.I.groundl, Sia le Road 2.
_ t 01 laPorte IN. The donallon Is $3.00
a t the gat.. Good lood, cold drink&, end
ptI"Id ouldoor parlr.ing will be .v.llable.
For r~alionl tor indoor t",blel
j.((lclloolj. write PO 80. 30. laPorte IN

""'"
I(lJOP1O. FINlAND

JUL li· 22

The Amaleur Rao:tlo Club 01 Kuopio will
hold lhe annual l'Iamfeal of I'" Finniah
.......1.. Rad;o l ..g". (SRAll on July
1i-22. t964. in Raul'lalahl l. Aet ivihfll will i....
elude SR.a.L foruml . technie,l.nd OX lalks.

ARX·28 S.l4.9S
A147·11 44.9~

AI 47·22 119.9~

416TIl "'j'AI ....·20T '-' ,95
.-\I ....·IOT "'.00
AI-IT-Mll 26.00

\p:@ t
• •-. •-• RO TO RS' • ,

r
.~ • AR-l.O SlI'7 .9S

(' f)-45 11 119.95
H AM·I\' 1 92_~

n x 1."'1.00
>; IIIlR·.\flll 4~1 .1M.

--
S89.95
61.95
-U.'f5
.l4.9!1

.\95.01l
.16.'f5

I~AVT!W8-S

14 ..\VQiW8--S
12A\'Q--S
I-IRMQ
1!lIlTS
VIS

l(',.n <.1.... ..1\ gw r. n.......l. Q<;' f.p.....Judd,t\@'l

R , ~", ~hk'""",,ndud -1 0;0 ,'lim I,no:
1b..!.!.2· HIf O.I R/fl . 14 gao '·"I'f'I-·r"'d<.l

R""" ,·a~I,·-I'IH , d uty I" 'lidl
11>-111 . 2·16) 12 I!" (''!'f''.·r",,·1J

(<oIodl

ASO-~ S74.9!I
617 ·8 18'9.9S
32· 19 lUI.OII
2 14 11 73.00
2.."011 IIX ,OO
-11 011 S-I .9S
-1148 14.~

SllIrkinll &: Quad Kil..!

LOlHSVlUE OM
Jut. 15

The Tu&eO Amal llllr Radio Clu b (W8ZX)
and the Canton Amateur Ra.dlo Club
lW8All will prasent t.... l Qth .nnu.1 Hall of
F_ Haml_t on SundiIIy, July 15. 1....
a l t.... Nimlllhillen Grilll"lll". &c61 Falton
SI'eet. LouiaYi11e OH. /l.dm1..1on la $2.50
In .(lva nee .nd $3.00 at the gate. Tablea
'le lOl' rent on a ,ae a"'OO baals. T.ik"n on
146.521.52 . nd 1.7.71/.12. For r.......a llone
or moo-ll lnlonnatlon. write Butch leboId
WA8$HP, loon KaleM_ A__• AlII ·
ance OH « 801 . or phone (218)-821-8794.

will Include tranl m ltter hunts. mobile
Judging. a nd • ON contest. b ee Ue nl
umplng lacllit ies wit! be a ....llable. For
moo-. Inlonnatlon. oonlaet William W.
BosctI WDlEMY Of Stanley E. Kllle1son
WDf OAJ. 80. H. Dickinson NO 58601.

S.W'J.9!I
.149.95
2'-'.95

74.9!I
129.'f5
22--1.95
m.9~

rf enterprises
Route NO.7
St. Cloud. MinneSOfa 56301
(61 2) 255-0855

" 202.00
2'-'.9!I
(,7.9~

67.9~

2~.~

.t'I .~

81.9!I
9~.OO

TIllS MONTH'S FEATURES:
Ht'-GAI." E.\·PLOR£R-14 _ $264.95 Ht'·GAI.\' Tlf7DXS - $399.95

C(J."iIlCRAFT •.u _ $202.00 CUSlfCRAfT RJ - $254. 95
BUITER'\"UT HF6V - $106.00

(AnTnori~$ i" $tock)

WIRE& CABLE

6 Unarco-Rohn
\\,',. ,It,,~ 1~G . 4~(j . HIlX. & 1l[) IlX I",,""'"

..\ 11 ecce...,,,,,,' , ~ ,a,lahk·. fOI.()·-OVf R
to..~'" .... ,pral rm , 1'I1~...od 1o)'OUf Q TW I

2.o;G s,u,/ sec'"i 118X-Ifl Sl!lO.oo !
-15« 109/!«1. IIBX56 .120.00

FO I.()·Q VFRS: 1I0llX40 no.oo
Gr.·1 ..,It <.I "" le IID8X4lI .l IS.OII

.& .a,,!

KG';! l J U
RG~ / lJ

RG-!I / U h,m
RG~X

TH7DXS
TH5M ~ 2S

F,pl'K",.14
QK.7103doJ.. WI

W!S ("WI\ K 'I

:!O-I8AS
2058 ,\S

A'

".\743
.\744
RJ
,\\'3
.\ \'4
AV5

h!l9i1,n
1"'1 u' hid lhc ",If" urp"rl , n~

.'tan~,ur l""~' "f ,nur .:1"",-.: ""11'1
1"" ac"-~,,...... ~"u""-"'1

B
H{j.37s..-; \625.00

-'11 IIG·52SS 900 .00
• ll(i.54 H[) 14S9.00
- - - ItG_701H> HOII.OO

Sh'1'I""'d r''''FI'II!",od. CInk, " uh 1I \'..('.. ,n
~nl<..nna. ">I,,, &: ,>lh.,'...n R,,,....,,· r......

..n'p!" n, un all,

A tower iI' II moi'" in l'f'l/ml'n/ 0l l/ml·. monf'V. and .I' ....eat. To m' certam .I'OUXl'l ....hut you
MWrI and ,,, ~ -d {() ",.mpl.·", ..v)u r "'.I/(IlfallOIl, !1nlllm,' around. M"t' .~Uf(f(f'JI l'f}U 14'n lf' U.~ M'l lh

" 'our ill'tfll:''r! m't'ti\ (mil ~l'! our M'nfl,'n p rop<J.VlI. A IrM' f'X!ro da.r.~ " OM' CD" .Vl I'" Mffh 01
f rustration anti M-ol/",~ tater.

tlOtSSEV....N IIAH CAN
JUL 1.·15

CHARLESTON SC
JUL , 15

The Charleslon Ieur Rao:tio Soclllty
wilt hold ita annulIIl'Iamlaat onJuly , .... 15.
1118.(." tl'Ill Olnar Shrinl TIIIflPl&. Talk~n on
1.(6.191.19. For lurther inlOtTTllll1on. wrile
Hamfesl Commi ttee. PO 80. 7(l3.41 ,
Charleslon Halghll SC~.

The 21't a nn ua l Internalional H. mleal
will be hIId on July 1ot-15. ' ''. a t llle I....
lemallonal Place Garden between Dun
Nill'l NO "'nd ·.......In ....AN. Acttvttles

tormalion. wrilll Donald R. Suekle K20X.
Weldon Road, RD .... Lilke Hopatcong NJ
()78.(9. or phonIl(201~n.

AUOUSTA NJ
J UL 1.(

The So'SI"" County ARC wilt IIPOf*II
SCARC 'lW on Salurday. July 1• . ,,,.
beginroitlg" 8.00 am, at the 8....... County
Failgrounda. P1"'11'IIl Road. 011 Ria. 206.
Il.lJllUIIta NJ. Admlaaion Is 1.2.00, Indoor
tabIea ... S6.OO;n ad'tilnca and S6.lIO at II»
door; wlgall~ II kOO In adwaolCfl and
SWXl It tl'Ill 01'1.. Then! will be food .nd ,.
freshment. and plen ly of lrea parkltlg. T.lk·
In on .Il(Lt.30 and .52 almpla• . For tunhar I....

SHEBOYGAN WI
JUL ,.

The filth ...-l SI'lIobl:Jygan County
.......t.. Rad;o Club I..al<eeI'Iore Swapleal
and Elfat Fry will be held on July 1•. 198.(.
from 10:00 am to • .00 pm. at tl'Nl Wilson
Town Hall. -"1'1 01 SI'Ieboygan WI. TabIM
.,. lree and camoing is availatN at Tarry
Andre St"'le PiIIr1<. For '"f~ and OIner ;nlor·
malion, ""lte Jul ian E. Jetzer KR9S. 6400
H..wthotn Road, Stleboygan WI 53OlI1 . or
phonIll"1.)-ol!i7-3386 after 5:00 pm COT.

EAUCUJRE WI
J UL ,.

The Fau Claire ....... Ieur Radio Club will
hold It. annual hamlest on Satll'lW.y. July
1• . 1118.(. from 8:00 ..... 10.:00 pm, "'I tl'Ill .(.H

buildings in FiIIu CliIIire WI. TIcl<eta .re S2.OO
in adwance and $.3.00 at lhe door; lables and
coIfee ."t tree. T",lk.jn on .31/.i l "'nd .52
I lmple•. For more IniormilUOn .nd IIckell.
-.d ... SASE to o..e u.t-g KA9DWH.
28.((1 Salurn A-..... Fau Claire WI M703.

A' EUND£fI NY

J UL'

dio Club, PO flox 102, Soull'l Milwa ukee WI

53172.

BOWliNG GREEN OH
JUL '

The 2011'1 aMual Wood Cc.ully Harn-A
Rama will lla held on SundaY. J uly 8. 11llW,
beginnltlg at 8:00 em. al tllft Wood County
Fa lrgrouroda. Bowling Green OH. Admis
sion and parlr.ing are lree. Trunl< ules and
lood will be aYailatlle. AdIrance I.... .-M.

a', a re $5,00 and are lor dea...... only. Sat·
....day will be ,.,ilable lor ..,tupa unlil 8:00
pm. Talk~n on .52. For more Inlormation or
dealer renla ll . send ",n SASE to Wood
County ARC. c/o Ctaig Hendat:oon, Box 3ll6.

'""'"' OH .,...

The Genesee Radlo Amaleu,.. Inc... wlll
hold llIe BatAvia Hamlest on SundaY. July
8. It&t.lrom 7:OO ..... t05:oo pm,al tl'IllAlex·
.,..,. Fi.-·a Gtolnta. Rill- Il8, .......
Ander NY. AdmIsslon II $3.00 in~
betore June 22. 196&. and $4,00 at the door.
The comrneocial e_hibil .rea will open a l
9:00 am and tI'WIo will be 1'IoI..lr.bal1oon
rIdea.. Ac!iYIt_ will include btNktast at
8:00 am. I ON toniest, OM and YL pro
greme.. a .52 Cl'IeCk~n tonles!, a flea marlr.et .
a chicken barbecue, and free earnpjtlg
(eleCtricity is S2.lq. T~k~non8.52and • .711

5.31 (W2RCJoQ.. For Iurtlw" itllOtfT\olhon. eee
lac1 GRAM. PO flox 572, Bat"';a NY 14020.

IIIIILTOf,I ONT CAN
J UL1.

The Burllnglon Amateur Radio Club will
hoel the lenlh annual Onlarlo Hamlesl on
July , • . 1*. lrom 7:00 am 10 . :00 pm, .1
tl'Ill l.irgr........ in Millon ONT. TIcl<etl. are
$2.50 in adviIInce and $.(.00 al Ille gale.
Weekend ca mpltlg. free ptlrlr.iro. and free
flea~rket lablft will be avail.bIa. Fea
I... will include indoor commercIiIII di.
pla}1l aa .....1aa lhe Iraditlonal_a. h lk·
;n on 211.61 (Ckb repealer). For more de

taila, conlact BARC. PO 80. 836. Burl·
ington ONT L7R 3Y7, Canada.
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HAM HELP

more IntOfmatlon. contact Wanda lovejoy
K02X,. 4C Jefry Smllh~ L.an.lng NY,....

MARYSVIl l E OH

• 00 "
The Union County .......Ieur Radio Club

w;Il hold II. 8m aMUSll'\Smfeet on Sunday,
Augusl 26, I". beginning .1 6:00 am, al
lhe la lrgrounds In Ma'YSvllie OH. Tlcl<et.
af. $2.50 In advance.nd $3.00 at the gale:
XYls lind children will be admitted lree. •
10.t00t flee.msrkel spKe Is $1.00 (no eee
lrielty a'4illlblel. There will be lood. For fur·
I..... Information ..nd ticket., ccetect GM>e
Kirby WBBJ N, 13613 US 36. Marysville OH
43)40. Of phone \51 3)04;1" 0"6ll

CHEAQKEE Of(

.00 "
The 2nd anllUSl Gresl Sell Pla in. Ha m

lest will be held on .ugU$1 26, 1", lrom
9:00 am to 5:00 pm, .1 t .... COmmunity
& Hdlng on lhe IOUlh side 01 the GrNt
Sail PI..lns laka In I>OI1l'W;tmlral Okla,
homa. F611IUf8l!l will Include lechnleal 10
rurnt. organll.elional ~Ings, I... s wap
IatI*.~..~ --. and
• noon poI-tuek dinner. O'Iemlghl camp.
Ing .nd RV hool<ul» .re .v.llsble .1 the
lak'" SI. le Park. Ttlk.jn on 1M! 147.1lOi.30
Sell P1. in$ repeal• . For _ Inlorma·
lion, .nle St_ W.1l WA.5UTO, Box222,
Chetol<ee OK 73726. Of phOne 14(5)069&

"',.
WINDSOR ME.....

The Auguala Emelge"ef Am;aleur Radio
Unit will eponsor lhe 1964 ARRl-$ane
honed Windsor H. mf",,1 on Salurday, Sep

t..- 6, ''', al theWinaaoo- F.lrground&,

Wlnd$Ol' ME.The g. le donation Ie etm $1.00
.nd camping will be av.lI.bIe on Frldayand
Salurday nights. FNhne will Include •

He. market, (ltOQrame. apealc-. Wi'.'.'
el.f diSlributore. IlgIll mNt$, and the trldl
lIonal Salurday bean.nd easetlrQle s upper.
Talk"n on the 1~221.82 rep6lller. For lur.
lher Inlormatlon, conIae:t Don Hanson
NtADi, RFO 12, 80_ 3618, Gte«ae ME
00t236, or phone Q(l7}.94&.7S67.

SAH .....OElOTX
see 0-.

The san Angielo .......Ieur Radio Club will
hold CEN TEX H"'MFEST '84 on September
8-g, 19lW. In lhe San An.gelo eonwntlon
Cenler. tk:kets are ss.oo In ad.-snee .nd
:56.00 . 1 t.... door.~ for Salurday are
noon 10&.00 pm and for SundaY. 8:00 am 10
2:00 pm. Special _Ie for lhe ladi.. In
Clude a Safurday af1ernoon lou r of Fort
conchO .nd Old San Angelo. There will be

Mmina" and group ~ino- Saturday
.fternoon and Sunday llOOIII"'lO. and • ~
eeplion for dealer$. followed by .. toeial
hour fOf amaleurs, on Saturday night. Telk·
In on 1~.34J.94. FOf p"e--regI"..lIon Of 1'10
lelImoIellC(.lOl,.,I(IdaIIOna. wrlfe CEN TEX
HAMFEST '&4, PO Box 3151. San AngelO TX

'''''''
AUGUSTA OA

SEP II

The .......1_ Radio Club of Augusta will
hold ifS annual I'Iamlest on Sept..- 16,
19&4, et Julian Smith C.sino Pa rle.. TiekelS
a,e 51.00 each, 8 for ~.oo, Of 13 'Of $10.00.
Fea tur.. will lneludll • fle<i marle.et In the
periling lot. • bartleeue, nlfreem-t$,

dealers. enlerlalrvnenl. .nd on salurday
.......Ing. a I'Io6pif.lity room af Remade Inn
West . WUhington Rc>ad, rooms 108_110.
T. lk.jn on 106.49 _ 600. For more Informa-

tlon.!lend.n SASE 10O. F. Miller W&o!YHT.
Ham'esl Cl'\alrman. ot505 Sha_ Road,
Marli.- GA 30907, or call HoWol)-8llG3700.

NEW KENSINGTON PA
S EP 11

The Sltl"'iew Radio Society will hold ItI
........ l'\Smfesl on Stn:Iay, September 16
19&4. trom noon unlil ":00 pm. al I.... d ub
grounds on Turle."" RIdge Floed. New Ken
Iington PA. Regielration fee Is $2.00 .nd
....odoo.· ,_ are Sot.OO. "'w.rds will be
presented. T. lk"n on .0oll.601 and .52
simplex.

WlCHrTA KS
SEP 23

The Wld>lla Hamleat will be I"oeld on
September 23. 19&4. It camp Hlawethe,
1701 west 51 ef St,eet North, Wlchlla KS

r

I .m looking lor lhe service m.nual lor
the Tennelee Memoryaean M$-2. I will pay
lor posl."" and eopylng COlt.

Aober1 Medou. K89JE
l Sn Poeg Road

Edwl .d..,1I1e Ill2025

I would ilk, loot>t.lnlpureh.". fn'~

lion .nd/or bookJlpublieel1ons on eon
s trUCllon of linear .mpliflers lor amaleur·
I. d lo .ppllealionl .nd the correct use of

l uet> equipment .

672004. Featurefl will Include • Ilea marl<et .
progr.ma• • nd commercl.1 e. hlbits. FOf
more information, conIact Norm T.amba
WAS-IWI'l . 3«l S. l et, ClNrw..ler KS 87026.
or phone(31~.

P...RAM US HJ

OCT "
The Bergen ARA will hold. Ham Sw.p

'n' Sell on Oetobef 14. 196-4, from 8:OO.m
to 4:00 pm,.1Bergen Community College,
-tOO Par.mus Road. P•••",... NJ . Thefe
will be 1.lllII'ling only; tiring your own t.
ble. "'dmil "on for set l.,. Is Sot.OO;~I
will be admitled tree. ThOue.ndS Of
s paces will be .v.ll. bie. Ttlk·ln on .79/.19
and .52. For more informal lon. wrile J im
Gr_ KK2U. ...... Berflahlre Aoad. Ridge
wood NJ 07450, or pI'>One 1201}-1-oG-2655.
even lnge only.

I wou ld .Iso like 10 learn more .bout lhe
Y.nu FT-880 CAT eysfern.

Eugene P, .......han
117 '"'"-ton Road

Placat•••y NJ OIIIS-t

H. llle••flers HT32 Ir.nsmltler sehe
matlc .nd tuning inslrucllon. w.nled.
Will pay for reproduel lon coete.

H.roId O. 00na16aon WBiSKY
185O P'-"I. . .........

f.l , O.ks CA . stI28

-

--
1101 Weat Elm SI.
Cabot, AR 72023

(501) au.6595

1'1'•--------- -- -- -

WE: HAVE NO DEAL.ERS
- O RD E R DIRECT

Cost: $275.00 cash & carry
Guafanl..: 4lI hou.I-..... m.oo

h. ndllng charge
Wa" . nly: Nooe

Discontinued SVS 1800R Wireless Remote Receivers

Reconditioned
Polorator I control built-in
SChematics inc luded
Service center address Inc luded
Suggested list pr ice $695.00

SATELLITE TVRO RECEIVERS

NOW! A State-of-the-A't Antenna
10' State..ol~the-A,t T,ansce/rcr$-

Why Settfe fo, Anything Else!
At last t here is a mobile antenna that is truly a
fit companion for today's solid state, no-t une
transceivers.

Once t he Sp idert'" a -Band Antenna is tuned for
10. 15. 20 and 40 meters, all you have to do is
t urn t he band switch on t he transceiver-the an
tenna follows by itself.
Write o r call now lor l ull
information on thi s, the
top 01 th e lin e in m o b ile
an tenna" ,

-,.,----------_.._---------,._-----------,-

fULl I~th W AVE· All B. nds! Auto ·
....tk: S a le ct ion with ....ov e n HI· Q Tr'l' "
3 Model• • ALL. nlf lupportlnO • Ground
or roof .......nt. HEAV Y Doubl. WI .
• eaml e.1 Alu...lnu ... low .... .."Uon • H I
S T RE NG T H f iBERGL AS S T UBING
OV E R . All. NO WO BBL.Y. L. UMPY
T R AP S · N O U NS IG H T LY C L. ...MPS
needed . S.m. tll: a a. ttoe wa~ up
1 1.· • T •• pa hIcklen Insld.. You can
u" It In • I ft. Iq. Bac:ky.... N e+ghbo"
w . nev.... know this II • H~Powet' "' L.L.
Oh <:tlon OX Antenna. FOR ...PAR T ·
MENTS , ROW HO USES , MOBIL.E
HOM ES . CONDOS et" . where min ·
Imurn _ • • nd n eat _e..,nee II
M ...ND...T O R Yl lftitant -orf.... ln·QroUnd
nIO<>Ilt (Included) . Use _ h O' w lU,out
..... (Includ ed ) (A••ngle ooof ..-.m. _
Ew . ) C OM PLET ELY PRET UNED.
NO "'DJU STME NTS NEEDED E VERI
NO TU NER NEEDE D Over AI Band l
(.." ep1 80 ..." .... . 4 0 0 KCl S WR 1-1
to 2-1 a' B and edge.. $md, S 0 2 3 9 eon·
necter _ ~O oh f or- .., length RG 58U
• RG8U fee Ma t" h" . ALL M AKE S
TR ANSCIEVE RS. 2 0 0 0 W. t t PEP,
Input pow... S hlpp . d · PREP ID IN
USA. A••" ...bles In 10 mIn O only
.crewdrlver. WEATHERPROOFl
NO.·AVT8 0 .10 5 a- 215..,.. $1 7 9 .95
No.• AVT40.10 4 a- IS?' $12 9 .95
No.· AVT 2 o-i0 3 a . nd n '4- $ 99.95

SEND f UL L. PRICE fO R PP DE L IN
US A (CI...d. I. $10.00 es"'a for- po.' •
• O. ,derleal, CUSto.... etc J o ' onler ......0
VISA , MASTER CARO o. AM ER ·
ICAN EXPRESS . Gn-. Nu...be•
• nd Ex. date. Ph 1. 3 08· 236-5 3 3 3
9 AM.6 P M weekd. ys . W e I hlp In 2 ·3
da~. . P l'Ice l wftl Incre..e , 10

order NOW AND S "' VE. AI
Ani"...... Guar,nt',,, for 1 ye..
• 10 d.~ ......." , back tnaL ff r._
t ...ned In new condtton. F, . , Inf.

W ES T E R N EL.ECT RO NICS",80
Dept . A7. 6 K..r ne ~ Na , 6 8 8 4 7
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editorial by Wayne Green

W2NSD/~

NEVER SA.Y DIE

from page 6

seem to quickly get lost when
emotional factors come up.
Let's take a look at what expert
ence has taught us so we woo't
forget it.

1. In virtually every emergen
cy, the first thing that goes
out Is the telephone. SIOf'mS,
rain, tire, explosions, downed
planes-either the wires go
down or the switching systems
bog down and radio is all that's
lett. This means that In emer
gencies radio is suddenly going
to have to be able to handle an
enormous amount of message
traffic.

2. With lew exceptions, the
other radio services are inexpe
rienced in dealing with emergen
cies, are unequipped to provide
the equipment and technical
people, can't interconnect with
other sevces. and are unable to
provide short-, medium-, and
long-fange communicatloos. The
only service really geared to pro
viding serious emergency c0m

munications is amateur radio,
and amateurs should plan to be
atHe to Intercommunicate with
other services so as to help the
police and fire departments, for
Instance, keep In touch.

3. In every emergency situa
tion, the amount of message
traffic Is vastly beyond the capa
bility of the few available trained
operators to handle. This could
be solved by developing equip
ment which does not require
trained operators to use and by
making the communications as
high-speed as Is practical.

4. Equipment and skJlls which
are not In everyday use are Just
not dependable In time of emer
gency.

A nuclear attack (which is the
most serious emergency now
conceivable) Is what Is called
the "worst case." Other than
hoping that some ham will crawl
out of his cellar with an intact
HT or mobile HF rig and start
from scratch, Is there anything
we can do? That scenario Isn't
likely to dissuade Russia from
taking advantage of a pefceived
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communications weakness some
day.

Would lhat I could be as blase
about American security as
most hams On other words, just
not even think about II) and get
annoyed if the subject Is
brought up.

After working with a group of
dedicated hams for several
years on this matter of ham
emergency cOliilTlunicatlons, cer
tain limiting factors have be
come evident. One Is the reta
tlvely small number of active
hams we have, particularly
youngef ones who will have the
stamina it will take to survive an
attack and set up communtca
tlons. The other Is the dependen
cy on communications which
are both Inherently slow and de
pend heavily on dlfficult-to-Iearn
operator skllls.

Amateur radio Is so patheti
cally tar behind In technology
that there Is no real Justification
for the continuance of the hobby
from that viewpoint. Indeed, our
leaders have allowed the pres
sures from old-timers to so influ
ence the hobby that there Is lit
tle honest Justification for the
hobby on any basis. One of
these days someone is going to
say out 1000 that the emperor
has no clothes and we could
lose all those nice private fr~

cueocjes. No more OX pileups.
No more traffic nets sending
useless messages Just to do
something. No more rag-chew
Ing_ No more repeater clunking.
No more repeater wars. No more
jamming of nets. No more bands
jammed with contesters. No
more certiflcate-hunting. No
more ham club meetings with
three-hour arguments on what
color to paint the clubhouse.
What would we do? What would
we do?

A generation or two ago there
were some strong justifications
tor amateur radio. Old-timers
can remember when the rules
and regulations were accepted
as fundamental truths. There
were tour reasons cited In the
rules tor the existence of ama
teur radio as a service and for

the setting aside of millions of
dollars of spectrum space.

We were supposed to provide
a supply of trained technicians
and operators for our country In
time of war. Indeed, without am
ateurs, WVVII would have been
much more difficult. But those
were the days when amateurs
did keep up with technology. In
deed, they were in the vanguard,
Inventing and pioneering virtual
ly every major new communtca
tlons technology.

Today, with most new hams
going the Bash route, It Is un
usual to find anyone with even a
vague technical background. In
the meanwhile, the technology
has rushed years ahead of the
average amateur. Many of us
were working years ahead of the
average amateur. Many of us
were working with digital com
munications over 30 years ago,
yet these now-old commercial
techniques are stlll not even on
the horizon for amateur traffic
nets-which are happily brass
pounding away some fifty years
behind the times. How many
years has It been since erne
teurs contributed something to
communications technology?

Inventing and pioneering are
the pUrview of youngsters and
we hams have grown old and
cranky. Few of us have been
making any effort to get kids ln
valved with hamming. A dis
tressing number of the ham
clubs I've visited in recent years
seem to have made It a practice
to discourage youngsters from
joining.

Okay. Perhaps you can see
that If there Is going to be any re
allstic emergency communica
tions system established, we
are going to have to have a
whole lot more hams than we do
today-and they are going to
have to be younger and livelier. I
can just hear the curmudgeons
on 75-meter phone huffing and
puffing over thaI.

You know, I get on 2O-meter
phone as often as I can spare
the time, and It is rare that I run
Into someone who Is not retired.

You're stili wondering how all
this fits In with my FCC petition,
right? Well, that has a lot to do
with the enormous number of
comments filed in response to
the no-code proposal-mostly
by ARRl-member ham clubs.
The gist of these comments was
quite consistent: No ham
should be licensed without
Morse-code skills because
these are needed for emergency

operating. The old theme of
"when all else fails, CW will
come through" was said so
often that one mlghl think there
was some truth in it.

Okay. Let's say that whatever
that number of hams agree on
actually Is the truth-by defini
tion. So if we accept as a fact
that we must know Morse code
for use In emergency times, then
it Is inescapable that all hams
should be able to demonstrate
their competence with the code.
The basis for not permlttlng the
FCC to set up a no-code license
test on 220 MHz was the need
tor CW skills for emergencies.
So, if the hams who inundated
the FCC with these statements
were not lying, the logical next
step was to see that CW skills
are maintained. That's called
putting up or shutting up.

My proposal cited the no
code responses. I read through
the voluminous report from the
Commission when the proposal
was terminated. I ccocnded
that the only logical reaction 10
this massive agreement by the
ARRl clubs would be some
measure to make sure that
hams would not allow these ern
ica1ty-important CW skllls to de
teriorate and thus not be avail
able when needed.

Further, since the depen
dence upon CW for emergency
communications would pretty
much rule out the development
of high-speed automatic digital
communications such as I have
been trying to promote for the
last thirty years (Yes, I know
when I'm licked, and we know
that the volume of emergency
traffic is Incredible), amateurs
would be doing their hobby and
our country a serious disservice
If they did not continue to devel
op their CW skills to some prac
tical speed level.

During WVVII, hundreds of
thousands of people were
taught to copy CW at 35
wpm-FOX. the Navy called
lt-c-alsc the speed which most
of the commercial CW services
used to use before they were
automated about 40 years ago.
Obviously, almost anyone can
learn to copy at 35 per, so why
not set that as a norm?

Sure, I knew that the same
chaps who were so vehement
about newcomers having to
learn code would be the first to
scream bloocly murder If anyone
suggested that sauce for the
goose was sauce for the gander.



WIN WAYNE'S HAMSHACK SWEEPSTAKES WINNERS

St_n P. Dominguez WA6LKS
91:J..1 Rancl'lo Real
TIIfTI9Ie en, CA 91180

M lellael Bak .. KIOZ
9032 W. Ironwood Or.
Peoria AZ. 8S3ot5

Millon Torr" KP4ENT
PO So.. 699C
CandSana. PR 0Cle29

Stanley J. Rykwaldel WSAUS
23819 Lynwood Dr.
NoI'1h¥1l1e lol l .-(j189

John C. Lowei W6J FY
1~1 SleamlN A....
Long Baacll CA 90815

Raymond G. Terry KG1P
51 N. 8rownell Rd,
Williston VT 0!i49S

YES, WE HAVE IT
TWO 5' X W ROLLS
FOR $5.95 ppd . OR:
FOUR 12' X ';" ROLLS
FOR $13 .95 ppd.
Send payment w ith order
OR, c all fo r faster se rvice
(ha ve charge cord
number recov) .

I -J..
BIRCHHILL SALES

PO. Box 234.
Peterborough , NH 03458

I I
(603) 924-7959

Clement S. Simon WAI RHN
33S5 SE Emella Ln.
Port Orcllard WA 98366

Billy R. Bull ard KA4LHU
122 Parl rldge Rd.
Wllmlngl on NC 28403

John W. Grl9 'by I<A8KVA
281 E. 20IItll St.
Euclid OH " 123

Glen A. Jenk in,
19398 W. MihOUO
TlICSOO AZ 85114

Robert A. Grallam KA50EY
5006 Justin Or. NW
Albuq...erqlHl NM 811"

Earl C. Wolf IUlVDH
8113 De¥onwood Dr_
Clncinnall OH 4522"

Richard O. Leblanc
193 LakllWay Dr.
PlII.f ield MA 01201

Fred LSI.... WBl SZK
POB6491
San Diego CA 92106

Oon.ld H. Holme. W9M YB
1220 Cteek.ide Ln.
Indianapol l. IN Ml250

D. Joaeph Olckins.on
1260 Blrcll
Broomfield CO 90020

AndrllW G. Rodau WB3LCN
17 Madison AYe., Apt. 11
Madls.on NJ 01940

Ga<y G. Allman K4NNK
lOot Windy Wa y
Signal Mount ain TN 313n

Ronald A. Wyn....... WA6WLZ
«M Stafllbu<y
Sherman O.k. CA 91.c3

JeffrS)' A. Ka IO K05VF
5119 Fair Foresl 0 1.
Hou. ton TX 17068

Alpheu. W . R"'neIl W8TFT
2505 Hopklfll A....
Red'wood City CA 9ot062

Gregg E. Wootwortll WD5CNM
PO Box 4282
College Slation TX 1180U

Harold F. SI",m
2. 12Jlm Lee Rd.
Ta ll . lla. _ FL 3230 1

AII&n J. SclliaVOl'lI W3GEV
3101 8IIgllton SI.
Philadelphia PA 19,.9

Ow. ln A. Kinard
2901 Redford Dr.
Owensboro KY 42301

St_ C. Ramey WH&AUL
3122C PO<1.. Lp
Wallawa HI 96186

La",ne lol. Tsllda KEl6AFI
5600 King.lon Wy
sacramen to CA 95822

John A, MaOOOlleim WA9CPR
86Bl No. 60111 St.
M,I...a...... WI!S3223

Robert H. Oreller WA3.ZOE

901 Eigllt ll A....

COnway PA 15027

CI\a"" 8. ChUfCh WB7VYY
Highwood UT 5945ll

Harold W , PaUl W1 ADK
1002 8OJCkboard Blvd.
Pa.pIUIon NE 6lll).l.6

Jerry L Baklll" K84DSN

" . 3
80. SS
Thomasville GA 31192

M'lllia. Hell inger KA1JNU
10 Clleyenne Ad.
Odord CT 06483

John F. loria,.. WBl'ITBG
11581 Foothill Blvd. 101
Tujunga CA 91042

hlnl of hope to- th is. We need a
massive Inf lux of youngsters.
We need 10 get cracking on
developing aiready-krown tech
nology so we can have high
speed errcr-coerecunq commu
nications which anyone can
operate. We need a million new
hams, all with the energy and
enthusiasm to make all this
happen.

I'm still trying to get the ceo
cept of ham clubs back into our
high schools. I'm working on a
high-tech college. My Ideas are
beginning to be accepted, so
we'll see what happens.

Now, about the code. If you
reall y, honestly believe that it is
important, then you must agree
with me that It Is every bit as im
portant to make sure that this
key skill Is not permitted to dete
riorate through disuse. This
means retesting.

If you don't agree about re
testing, what other way is there
to look at it except that code Is
not critical to getting a ham li
cense? So, are you fOf code for
others, but not you? Code lor
alt? Or no-code for all? Your
_ I.

Ellen C. Ballard KA8LEB

" . t

-"""'"

w.yne E. Nelms
111 N. Cameton e.
S'er1ing VA 22110

Eugene W. Clark W2HTA
50 &oed Brool< Ad.

Aslluelot NH OO4olt

CI.lgA. PackardWA1BXP
8201 Corporale Or.
ste ac
Lando¥er MD 207e6

Richard H. AaIlton KA&ZAl
22826 Latlgo Or.
Lagun. Niguel CA 92617

John P. Wlnn W81DXC
8170 SW 17V AV..
aea.....on 0fI91001

J. C. 'M\aIey KAINAC
8109 31111 NIH
Seattle WA 98111

Hubolr'I C. COx w..PXZ
1230 SOutIl Orlando A...,
ceeee Beach FL 32931

D. I. M",rdoek K4DVI
8500 Conloura Or.
Orlando FL 32810

David L 08", WA1PBM
23« E. Aspen
Tame- AZ. 85282

John S. Anderaon KA28CR
~ CoIonlal Lake Or.
LaWlIll'll;(Pt\IIe NJ 0Elll48

The cry would be "grandfather!",
right ?

Oh, Iknew that the FCC would
turn down the petition, probably
with no good reason given. And I
was correct. But I did want to
hold the FCC's hand In the fire
on this one because they got
suckered by a bunch of clubs
and old-timers Into prevent ing
amateur radio from being able
to grow with the times.

On numerous occasions, I
have written that I'm not at all
sure that It isn't too late to save
amateur radio now. A no-code II·
cense might have helped, as it
did In Japan. But there It hit big
so that they have about three
times as many licensed ama
teurs as we have, and with only
hall our population. Odd, Isn't It,
that Japan Is graduating seven
times as many electronic engl·
neers as W8 are? I wonder where
they are coming from? Does
anyone have an idea?

Ar8 we going to be able to put
together anything significant In
the way of an emergency com
munications system which
might possibly survive a nuclear
attack? So far, I see not even a

FIRST PRIZE:
TEN-TEC COf'lSAIR
HF TRANSCEJVER
Harold C. Tingey W2LT
250 Prospect Rd.
HorMh8adlI NY 14&45

FOUfmt PRIZE:
MUlT1-8AND ANTENJolAS
SPIDER M08ILE ANTENNA
Richard F. Ball. WltJUD
434i FaH1a...... 01.
BOUld. CO 80301

THIRD PRIZE:
COMMODOAE YlC-2O COMPUTER,
KANTRONtCS INTERFACE HARDWARE
AND HAMSOFT SOFTWAAE
ar... L ToPel WMlUU
512 Easl A.....
Ayden NC 28513

GRAND PRIZE:
ICOM IC751 HF TAAHSCElYfRl
GENERAL.coVERAGE RECEIVER
Raymond J . l lOt.okl< W30JA
310 Pearl St.
Mare PA tfl()48

SECOND PRIZE:
!COM R-70 SYNTt-lESIZED
GENERAL<:ovERAGE RECEIVER
Harold J . Ealol< 'M5JIP
" 75 landi. St.
San Diego CA 92106

FIFTH PRIZE:
.lEA MOSCOW MUFFLER
Wililem A. 8aI<. K11(()L
POe 131
Newton NH 03M8
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NEW PRODUCTS

COM-RAD'S NEW
" UHTENNAti

O_lopmenl of. new Iow.proflle, ¥Ml
c.allftlOlarlled Unlenna1M designed to
outperform c:on\'Of11lonai whip antennas
1IlOf8 IhIlII ten I I..... the helghl haa been
annou<lC8d by Com R.cI IncklSt.... of Buf·
falo NY.

Helgtll reductlont oJ 80% and more ,I·
levlate damage ct.uNd by gar.goo dooq,

underground ramp*' t,_.drl~n or ser·
~l.tlon canoploM;, and or",- elMt·
._ 1lUarda, the company tI.,...

Accord ing to Com-Flad, \Jnlennu will
benellt • wide raJ"1Q8 01 mobile, ponabl&,
and I(~ed radio u-. Including common
earn...... and publlc-N.fety, wi..'... nell
nty.cystem, go>eo ••••,I. mltllary, loreosl·
'Y. marine, . ,rcraft, and busl-.Jlndustry
vehlelea.

Com-Aad reporta Ihat, ~u•• 01 U....
tenna'. rigid conal.ucllon, mobil, /lull'"
or ~pIeket fencing" Ie eliminated, tMult·
lng In ~t.llorl-qu.allty transmluJQn.
Ouleter reception with ..... adJ-.I
channel In'erfer-.e. flntermod) " cited,
and g.lln«:I through Unlenna'. tllgll a
design. M~ of a"lnlesl steel , alumi
num. phcIepIlor bronze, and ctwome plate,
Nell ,"1_ I. noted to be highly ,..;.
tant to c:orn:-Ion. Unl ike whip anI.........
the Unl lN'ltlt ""y be enclOHd In an 0p

tional ...".thoe< reel.tant, high-Impact
plntle coYer (Radomel, which I. useful
al$O In dlegulalng lhe ant.......

Unl-.a II cunenlly Iwallable In fl\olt
modela 10 _ Ir~ rangel 01
25-40, 45-85, 140-110, 210-240, and

~1O MHZ. Comblrllilon, 1l11Ql.1eed
II,.. moctIiIa 10 _ mult~l,equency ..
qul~1 a.. ahlo awallable.

Complt1le Inlormallon II conlalned In I

new, Illultrated bull"ln avanabll Irom
Com-Aad IlIduat,lM, 25 Im_ St,"t.
Buffalo NY 14210. Alidel SarvIce number...

HAMTRONICS GAASFET
RECEIVER PREAMP

Hamtronlcl, Inc., hIIlUlI aN\OUI'IQId a
new Iow-nol.. preamp, using a new Oua~

ga te GaAsFET recently designed npe
c ie lly lor service In Itle VHFIUHF bands.
Up until now, to get thllow-nolM IIgure 01
a GaAaFET, • dllelg.... had 10 adIpI •

I,anslalor fIIlly inlanded for microwave
aervtoe. They wor1I Well. but they COlli
mora a nd Ihe dltvloe$ tend 10 Melllsi. be
cause lhey h.... 80 much gain al lhe 10W11I"

VHF and UHF frequencies. AI8(l, baing
alngl-.gal. dI<I'k:ea , tilly lend to~... I....
eharloClarlsllcally h igh fesdbKk capaocI
tanee Ill&oclaled with triodes. This m.kes
them h. rd 10 teme under. wid<! variation
In load Impedances.

The new ~~ ) -'- of preamps
~ 1'-- problema. proriding good
gain, moderalely low nolM fIgure (0.7 to
0.6 d B. d<!pandlng on band)••nd low coal.
The LN~ ) aeries preampa ccet much
less lhan lheearllet type 01 GaAsFET pre.
ampa. GaAaFETa typically O/WI • wide
dynamic range for good~ e/'Iarae
larlllilea, and this unli ll no ••eeption. Ad
dlllon.lIy, lhe new dualllate devices used

In tilt; LN G h.... buill~n diode protection
to ' educe Ihe chanoa of dam.ge due 10
alaUc and If_lenla. Unlls opetale on
lliandard + 12 10 + 14 V dc, and tilly are
""y 10 lu.... The CIlllI allows for _y
mounting anywllere, Including lhe tops 01
lowe,s. LN G preampa are ava llab le fOt all
ham bands, 10 meters through.50 MHz.

For more Inlormation, Includi ng a""
catalog on athlr Hamt,onlCI produc:l a,
conlloCl HamrronJca. 1lIC~ 65 lrloul I'foad.
Hilton NY loUM-~; (716)-392-9430. {For
avera... mailing, plene send US$2,OO or
4 IRC• .} ANder ServIce numbotr 482.

HAMWARE PROGRAMS
FOR THE VIC·20

Three new HAMWARE prog,.ms by
John V_ty Com9any ar. said 10 u lend
the utillty of VlC-20 computers to logging
and OSO DpII".tlons.

HAM LIST aervea as a memory jogger
during a 050, quickly aaa,ching lor a call
and dlaplaying ~t. on me, The prog,am
prO't\dlt 101" t.... co....lllenl addition, reri
lion, or delllion 01 entrlea, and a a.cr-..
review of the Ilat.

QUICK LOG p,ovldes aulomallc log
ging 01 d.te and lime, .nd search by call
or OTH. The 1111 can be printed. Mved to
tape, or~ as deli red. Time
III d isplayed on lhe menu PlOt·

050 MANAGER combines. ten-minule
Idenllflc. lIon IImer .nd • 204-flour clock,
with a Io(;reen-based notepad fOl" use duro
Ing a pI10ne or ON OSO. The nolapMl ln
corporll.. a word-wrap ,outl,.. to e1 im~

nate broken words attM end 01 a line. The
time' can be a.l, reset , orCanclliad a l .ny
tim• .

The Ihles prOQl&ml .,. avail.blI on
tapes, and are dellgned lor uae wUh boIll
unexpanded .nd .xpanded VIC20
computera. Capaclly of the logging pr0

gram, rtnges f,om 100 to 700 entrIes max·

lmum, depending on the memory axpan
s lon u-.d and t he length 01 Individ ual lin

I'....
For further inlormatlon. contloCl John

Veal)' Company, "'5 Elm Stree t. FfI )'I'"
~f/le NY fJOed. Reader ServIce numbotr....

LARSEN INTRODUCES
CELLULAR ANTENNAS

L.a rll. n Elect ronlca h. s Inllod uced •
new line 01 cellula. antennas with. wide
cI'IOice of cosmetIC and mounting option&.

The L.a...... CM a«Iea I. av.i1atol1 In gtln
and quari.-w.... moctIiI..

The new CM-325 518 over 110( wa", I...
tur.. a n ecen-ccn desIgn Ih. 1 d<!lIver.
3-dB Olin and • eo.MHz bandwidth. The
baM III chtorne plated. whill the wIIlp hla
the .xctUlI\olt Kulrod p1allng. The BCM
825 oilers the lime electrical configur.
lion wUh a T.llon™-coaled baH and rod.
Bolh ar. shipped with bl. ck . nd whit.
p1ullc bIllelIto gl,.. eualomera a coemel·.-

I..afaen .Iao offersC~ quart,,·
...ve antennall with chroma (CMO! and
bl.ck T.llon (BCMO) flnlahea. Th. quar ·
ler·wav. model. p,ovlde • 9O-MHz band
width .nd dellv1r unity gain with . COfno

IlKI 3 R wtllp.
L.a........ new cellular .ystem oller••

choice of WNlherprool mounUng optlona.
The CM·K!CM·B perm.nenl mount re
qui,... 3/4" 110I. or lhe anlenna may be
mounled ten'\llO<a,Uy wllh a mao mount or
lrunk~1d mount. All III awalLable with RQ.

!l6\l 01" Tellon TFE lo w loa. coax a nd TMC
conneclor. The CMperm.nenl mounl a lso
la avallflbls wit h low.loss AA-3096 COfIX

and TMC conneclOl" mount. Other COih"llC

lor types "' anllable.
For more Inlormalion. contloCl Lflraen

Electronic., PO Sox 17llll,V.~ WA
98tl68; (2()6}573·2m. Reader Service
number 485.
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Com-Rid Inrlln f,I,.' Unfann.a. A. 1rl00.1 CR4A. 4SO-4/JO MHz ; a. Mt:>tMI CR2A, 140-110 MHz; C. OprlonalAa~ Model CR2RO (III.
Unrenlll "'odell CR2A. CR3A,. CR2J<tAJ; O. Model CI'!2UA oo.l-funcrloll, multl-lrequ.ncy Unranlll. 140-110 "'HI. plua4-fO f llO "'Hz; E.
Model CR10eA "-IJcaI. 2lh:JS IrIHz.
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ca"log lrom Elect ronle Speelall.tll. COst.
ly """,ge lrom lightning or llOW<'f.flne
.plkee can be jlfeVeflled. snd d leru pllons
or Interference Irom power.fll"Oll-l:arrled
EMI 'nd RF1 can be conlrolled. PfOlec
live~ lor "'m ON' 'nehlde ae II....
'IOI lage regulslors and oondilioners,
modem ,nd phone-Ilne .urge ,upprnsor.
.. wel' 'II lIqUlpment lsol,torl ,nd III·
terl.uwrusors.

Typical prol«:tlon and Inlerf....ence
problem. ", deserlbed, logelher wltll
Sugges led aoIullons lor various "'m ,nd
COfnmunicatlonln."lIstlon•. C.t,log 341
alllO describes numerous ,ppllc:sllon. lor
1l1·leen lIqu lpmenl prolecUon ,nd Interfer·
ence lXlntrol.

For fun ller InlorTrlllUOI1 or 10 obl,ln,
write Elt1elronlc Spa<:,1,1I"S. fnc.• 171
South AI, ln St, PO 80x 389, Ns ticlc All.
01160; (800~22S-f87tl. ANdel service
number 481.

THE MCM ELECTRONICS
DMM/DCM METER

MCM Eleelronles , • jl4Irt. , nd ecees
SOrln distributor to IIIe eleelroole service
IndustlY, has Inlfodueed I""' Tenrna eom
bin,tlon DMMIOCM met... wllh hFe Ira...
slslorll'ln tesl..... Users can ",.lIy rNd
'IOI"ge. eurrent. resllll. nce. capac:i"nce.
,nd hFe 011 lhe elesr 'IlI.fnch. 3'/o4igll
LCD display. II s,_ time ,nd money by

ellminallng t,,", UN 01 both. eon.....lIona'
capaelt,nce 'nd a mullimeter.

Ughlwelght ,nc:t eompaet lor u.. In tile

rIM /tiCAl Elt1elronlc, DAlAlIDCAI "",....
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ELECTRONIC SPECIALISTS'
HAM GEAR PROTECTION

..-.. .......

KLM'S SATELLITE
MINI·X DISH

KLM Elect ron lc:s. Inc" h" , nnounced
the Introduetlon o t Its new Mlnl·X $&Ielil le
TV .nt....... , pa"boIlc: dish with ,n e.
loot dl.meter to meet tile needs 0 ' home
or eomrnerel,1 users wllh IImlled .pace.

The Mln' ·X I. the third enllY In KLM 's
line 01 rnodtJlar. radar.mosll, Pll"boIlc:
dls"-. lis modul.. design permlls last
s hipment 'nd ...y "sembly ......, by , m
,teurs u.lng simple loolL The s""lIer.
Ilgtlt• • Mln/·X can be "s.-nbted by two
people In 1y" hours or les. or by 1 per&on
In , bout 2 hour•.

The Mln/·X employs lhe ...me blIsle
modul.. c)nlgn 'II KLM's X-11 and X·1&
,nlennas, with the same .urvl~,1 caPllbili.
lies .galnst the elemenl., Incl l.ldlng the
ability 10 wlttlsland HlO·rnph winds. It h.,
1& ribs compared to 24 lor the 11-1001 x·n.

The Mln l·X opera les lit S5% ellieleney,
like I'" X-1 1. It. lid rstlo 1• .34 eomjl4l,ed
with .47 for It. '''ge<tousln. Il ls .v,lIebi,
wlth • low-c<Nlt. ""nutl·type mount or
with a KLM polar mounl ,nd langentlel
drlYtl eompallble wllh KLM molor drives.
The Min l-X can be ordered In Oar!< greer>.
b1.ek, or brOWn.

For ' un l\er Informa llon. ccotact KLAI
Elt1elronlc• • lne., 16890 Church Sl,"!.
AI"'f1'n Hili CA 'J!jQ37; (212) 9!i16--tl&!l8.
Reader Service number 419.

Prot ectIon snd .nlerl....ence conlrol
produc:l$ ar. presenled In a new 40-0aoe

E*,ronie SpecJ.r,lIs,, · elI t,1og of hwm
(1M' protecllve dev/Cn.

AMATEUR RADIO GETS
ITS VERY OWN GAMEl

For lunller In'orTrIlItlon. conttd AI"
RaR/m Sabadla al S. E. CorporalIOll, PO
Box 1132, YCWW Lind. CA g2tl8lS:
(7U~. Reeder ServIc:e numb.
47&.

The O,yton Hamvenllon 19&4 .,. re
I.... 01 A""teur Radio'. l irS! oIlicl'l
game product. call«l H,mlest l- 1984. II
la produced and dlslrlbuled by acD 104.,.
kellng ServIc:es. , dl~lsion of aco Publl·
cations. Inc~ whlth pubt lshM the ATV
Journal, 105 ATV AI'gazlne.

H, mle. t l h., liS own g'me, eolorlul
game board. dice, money, ' nd d"wlng
cardS. Pt'yeo'I move "CJUnd tile game
bof,rd buylng ss much h.m-rlldll>-typa
equlpmenl as Ihay ean '"ord while Irylng
to ad¥anee ttl' " c . '_ trom Novk:e- to Ex·
t.-..etass FCC Ik:e'l&e. Along the . ' Y.
there a re helplng OSL eerds ,nd pen_lIy
a RM cards. Two squares are deslgnllied
FCC test ..... from whleh Nth player
draWll llpeel" FCC cards to determine
whether Of not he studied h'rd enougllio
pan to lhe nexl g,ade license. An ,dill.
llonal two squs.res designate Hamlest II>
cal lons lrom whldl all players begin.
Iradelbuyfselillmited lime period. The<e Is
'blink 'nd ""it slore wllh the Ilr. 1player
rNd'llng the Extrll-(:t....1".... cleel.,ed
Super Ham , nd Ille winner!

H, rnl",u la a~e l l' bl e .. mo,t h,m
radio re t,lt doNI.,... or I' ,vall,ble dlrecl
!rom QCD AI''''eflng SMWees, PO 80_ H.
Lowden flo 52255; {3l9}9U·5oI21. ReilIdlIr
Service number 484.

\

CONTACT EAST
FREE 1984 CATALOG

Coot'et E..t I' ollenng , Iree 19&4
Eleetron lc: Toot and T"II~I......,..,t Clot,.
log ,..turing __ 5,000 qutilly 1«:hnIcai
produeI, lor ..sembling, teetlng, 'nd r.
jl4Ilrlng 'Iectronle lIqulpmenl. Till. I. an
P l:llllent buylng guide for lIl'IOl.-..
tedlnl(;llIns, ' nd~

Producl. lnelude precl.lon Ila nd tocre,
IN I In''rument., tool kit. , ' nd toIderlng
8<JCIPIift, p1ut , _ , lull Mleetlon of .1...
Ic:«>nlrol ptOdue!L All produc:ts 'fe fully
illu. lraled wnn p/1olograph. , det a iled
dHcflpllons, , nd prlelng to 'liow for "IY
Ol'defIng by phone or ""'II. Moet ordefs ,re
shlCl98d withi n 24 houra 'nd cany' 100%
sat illaet ion guar,nlee.

The Coottd E..t 1984 CIo"log I. avail.
able from Conlse, En' , 1 Cyprns~,

PO Bo_ 160, Bur1lngton "'A 01803; (fIT)
212-505 I. Reader service num bel' 478 .

S. E. CORPORATION'S
PROTOTYPING BOARD

The w.z BolIrd~ I. , lIOIdel1esl experI
ment. syslem wtlk:tl provides, 11m......
Ing Snd convenient melhod lor building
experimenl,1 add-ons to Interf,ee with
I*-.on.t comout.L

F..t_ Include' t!lgh-qu'llIy g1...

epoxy prin ted errecn oo.rd mounted wllh
, Mt 01 II010000es. br' edboardlng unit.
lor building elreullS. Four HCl',.t, dlslri.
butlon bu_ with 50 II. polnts Meh can
be used for pow...., grCJUnd, elock lines,
reMl commands, ,nd more. A ICJUr-poel.
tlon DIP Swllth Is mounted 011 tile board.
Ekl'l s wlle/l posi tion connetlS 10' set 01
II&-PQlnl-b!ock aoekets on eUhllr side, 10
'Id In lhe~opment 'nd ''''lysis ol.~.

perlmen"l elrcultL A f1.1 ribbon cable
eonnec:ls tile t>osrd 10 the computer', bu.
e~p.nslon s lot.

The brMdoo.rdlng ,r.. oonsls" 01
14«1 tI, polnts with. eepac:lty 01 s lxt_
14-p1n DiPs. Components wlth telld dl'me
I",s 01 up to .032 s imply plug In and are
COl . ....led with ordinary SOlid hookup wi....

The t>osrd will be veryuselulln R&D too"
eng ineer•• hobbylsl . , 'nd students w!lo
wish 10 build their own Inl&<laces to Cl)ITI.

put.... It s ids In 1.W>der."ndIng lhe op
....Ion 01 , eomputer's bus .yslem 'nd
prOVIde. the lunc t lon o f each output ter
ml",1 olille bu. lor use In deYeIoplng 'dlf.
011 clrcults lor Inlerf.elng to, eomput• .

Models fPC, APC. ,nd CPC .r. e~.I1·

a ble lor IBM·PC. Apple , . nd Commodore
and s ll oIher ",rdware-oompallbttl Cl)ITI.

putsrs 01 tile "'"' typa. Models lor Olher
eomput_ will be IntfOl1ueed during 1984.
Inte rnational palent , ' re pending .
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IIeoId 01 on tn. beneh, tn. inti"', In-ll....
puall-bullons allO'lll' 101 N'y one-hand lIP"
..allon.

The capaclta~.url"", .ockel
gives dl.-.e1 mea.ur_t. 01 c.pacltOR,

along with a tr....l. tOl hF.. The COIOI·
codfId panet IIIowa u..... N'y ldenllf~

tlon o f 'unct ion and rang& _II"",•.
S.fety fu tu rea Inc ludfl Input overlOlld

protection, .Ingle futlng ('WIth .pa'e fu..

lnalclet. and .t_ relief I..t INOL The
T~ oombInaUon DMMItlCM met8f
come. In a convenlflOt c.rf)'lng caM, wllh
elllptor-<:llp hFa lead. , Ind 1'1... one
year "'a " l nty, e.llfll')'-Opel'.led. tn. LCD

d isplay Indlcal. IO'lII' ball8f)' condition.
To get funher Informallon 01 to 0Idef, with
24-t1our OfIIl'Ml')', call ten-teee (800;'
543-4330 (In Ohio, (800}762-43f3~ Reader
S«vlca number ..n .

REVIEW

TO RE CE J1.JE.. II

Reception was at.a.,. "'lIt)' good """""
proper CW apacl"", ",as found. SIDP9\l'
fill. rMulled In the leroiling of var loua
"E" and 'T' characterl. The old adage,
Hp fbaga.in, pfbage.out,H I' "'lIt)' cleany
damonIlrat..:! In the Thornpaon Tft"".
tor. Sea f ig. .. IOf a .....pIa of the output
whan In llle ,eceIve mode.

The program has been copyrigtlted and
c.nnot be dlacussed In .ny detail. How·
ever, It I. almllar tomanyolher Timex 1000
ON program. pravlou.ly publl.hed In
both OZX and QEX ......lett..... TIll II"t
Ii .... I•• REM lIatemenl that contaif'llilla
machl.... language. Typically, ML i, "-d
ed b)' meana of.ahott routl.... that Ie .ul>
.equently dele tad betcre u.lng the pro
gram:

FOflI. 16000 TO 11000
INPUT N
POKE I,N
NEm

The balance of the program la devoted
to the form. m "", 01 the aereen, seleetlng
tn. CW .peed vlflabl• .•nd vlfloua timing
and USR commendl. TIli, 11.1'1eleganlltl·
I" program lhat dOlI a grNt lOb . ith litt le
mernoo,.

WIly uN lhe Time. 1000 comput., IOf
CW reeepiion when there Ife .0 m.ny
allernatlvlI? My r"'on la the low coal 01
lila unit. A••II.ble opt ions InchJde a dedI
c.led mlcropr<lC8M(lt like the HAL RTTY
unit or a COOfI ..... like tlla Mieroer.fl
CODE"STAR or.n MFJ termtnal ""illar a
home computer. All o f these coal f ~r more
than my C1lcul.tor·$Ized Tlme~. Origlnlily
prlced.t $150, thl. computer c.n now be
purchaMd lor aallm. as 19,95 on apeeial
..ta_With aomathlng Ilk. 150.000 units
In circulation, II ahould be no problem 10
acquire one HCOlldlland. I bought m,....
fOf $15,00 at • Ilea ,....rket.

Theft Ife .ever.1 option, for CW recep
tion with the Timex 1000. Thec...m of th.
crop I. the HCWSS" splll·acr&&n ON
t,~ package IIIaI lneludes • pro
gram and hardware Irom NUt.... PfIced at
S90,lhla unil i. reponed 10 be.n e~ceIlenl

perlonnar. II COfflftI In a kit that mull be
aaaambled and plugged Into the ..If of

KA1CMC DE K4KlJP

Fig. 2.

FlQ.3.

FI(J. I .

TO GE t~E F,:ATE
Fig, 4.

TO GENERATE•

-SPEED

F'~'E .-~,..~ =.0::.0

PF~ESS

THOMPSON SOFTWARE
MORSE-eODE TRANSLATOR
OUll tandlng. Th.t la my DYerel l "Mil'

ment o f the new program oHared by
Tl\ornplOn Solt.lfe. The MorM>-Code
TranslatOf cteo::,.,... ON and acroIl. lhe
OIrIpuI IfOIVl right to lett on • ,ingle line
ac'OI. the monitor scrMf\. Input l, direct
trom the recetver h&&dphone j.ck to the
Tlme~ 1000 computer e&rphOflll cceoee
tOf. No termin.1 unll, lIardw... modi 'ic.·
11011I, 01 epeel.1 aUae/'lmtnta are 1'1 Ulled.

Whar. more, the program ereo generatee
r;w .nd -.0. 11 vi. the mk:rOphonl iXlf\o

nector. The beal part (..Ide Irom the prteel
I. that the program Ill. Into the 2K memo
f)' 01 t~ unexpanded Timex 1000, I h.ve
not triad the program In the Sinclai, ZX..(l1
or tlla n me. 11500; ho....r, due to IheI,
"mllarlty 10 the rno<1el 1000.1'''Ip«:1lhat
ther' would be no compatlbll ity ploblems.

The tranal'IOf decodes letlera. nUfT>.
bIlf. ,and 18 Olher chaflct.,. (auch II AA:
comm., period, et c .). To use the program,
1000d the cassell. In lhe normal I..hlon;
the program I' self .t.rtlng. A briel
copyright nota appe&f' on lhe acrean
and Illan lhe r&Clllve mode, aIlown In Flg.
1, appeara. By anleri"", • period, lhe
screen . ",IIChe. to the format In Fig, 2, lhe
codfI..peect Input. Once aaleeted (the
rang& I. 9 to 100 wpm~ lhe 'Cr&&n . wltch
11II 10 Fig. 3, which givM Ille opllon 01
sendl"l;l Of r**",ng.

I have conflned mysellto ON reception;
sendl"", requlrea an .udlo ampllll8f c0n

nected to Ihe computer microphone port.
Reeeplion 1'1.. been • vef)' plea"nt aur·
prise. The computer doe. an e~cellent job
of serolll"", the tranal.ted ON on a lingle
II...., a total 01 32 chilraet8f1 wide.

I 1l.lanad on 15. 20,~. and 80 met....
and lound lhe ,eceptlon Vllf)' good even In
noIlY IlIu.tIOlll. My racllver "'.. a Ten
Tee Argonaul with e Murch dipole. I then
a.llched to my Sony ICF :2001 to poke
.round the SW banda, looI\ing fOf com
"-CIat and governmenl r;w stallona. I
found _al and had no tfOUbIlI wlll1lhe
translating. COo'nput8fiJ8f*"ated noI..
. .. belrely noIk:Nb1e on Ille Ten-Tee but

W8I somewh.t obtrualve on the Sony.

EtnEF~ SPEED Hl l,IPM ( .~ TO 11:1(3 )

Ing posaiblllUea ... and problema. A mag
netic mouni I. av.ll.ble and II I. quite
strong. Personally, I am. le rvent believer
In pannanenl-mounl .ntflOna, but could
lind no mount of that configur.tlon. SO, I
Improvisao1 Thosa wI'IO cringe at the
l"'Ought of dtllUng hoi.. In an automobilt
body .l'IOuld I/lield l"'lr eyeI. I lound ,
elightly-long.H han-u.u,1 SQ.239 .ock",
drilled, hoi. In the c , nler 01 th' roof to lit.
and tlghtened a nut clown on en "0" r1<10
purehe.Md lrom • ~I hardwar. atOfa.
TIlIl arr.ngtm8fl1 hall8fV'ed me 1.lthfully
with no ....k. 101 ah monthS. The TU-4C
programmabl. tone ancoder I. llao ac·
ces.lble lrom tlla bottom of the radlo.nd
e llow. the sattlng o f one to"" each lo r
both "'HF and UFH. TIlt 'T\I-4C wlll gener.
ate .ny of the 31 ttandard eubaudlbl.
I~ b)' _tl"",. DIP ••Ilch accotdl"l;lto
lhe chan Included In lila owner'. ,....nual.

Mow a word .bout whlttl. and belta.
Vou know, those lillie leatures thet make
Of br..k th. long-term o Wnef.hlp 01 lhe
, ig. The dimmer a",llch dim. Ihe dl.play
101 night driving (you'd be amazed . t how
~ " II atl'l8f'ori..!). The -eeanM INt...,.
......ys nlca when you'.. bar..:! 01on the
open road. "Skip" allows lhe memDly
ac.n to bypass unw.nled ch.nnel•.
"Reverse" let. one check Ihe Input 01 a r.
peater to .."" .Implex poe.lbllIlI...
The mlcrop/lonoHnonllonng INlu.. pro
vldM a vI.....1 Incliett lon on tn. liqu~

eryat" displ.y ., to wl'tfllher or not )'OUr
mIke Of tOUCht~ ... worl<lng. The
owner'. m.nual la u tflO.lve .nd quite
complete.

Then comaa my pet peeve .Ith ,....ny
rlp-lhe Included eehttnatlc. The $Chao

,....11c dl.gram IIIaI c:omM .ith aome flga
I. aither eo ameli thai you neIId • photo
anlarger 10 fNd 11 Of Ie Ipread .mong ".....
.rat page. o f • bookl", prevenllng ellY
Interpret . lion. The PIr.on th.t dr_ the
schemallc fOf the TW-4000A .hould get a
pal on theback.nd a rliM. Or.wnon both
tIdM of a nlca big ISH i'< 23" a.- of
paper, I1II well ,....rked and eIIy 10 rNd.
The Interconnect 11.- are lpaced eo
tl'lOuaand1h. 01 .n Inch. Thl. II a con
.16eI.b le Improvemenl over the 1TlOf•

common 2I).t l'lOuaandlh••pacl""" espe
c.lally wt1en Ian 01 eo of theM 11.- f\loI'I par.
allel lor any dltt.nce. The PLL unit and
MC-48 mJeropl'lOilfl ... drawn on the baclo,

In nice open lines. Regrettably, as ",111'1
many other Kenwood radlOll, no achemat·
Ic dllgram of the mlcroproce.sor unll I.
provided.. FOf thoea Ihat never work on
lhelr own fldlOll, Ihle I. 01 11ItI.~
quence. E.ch of t'-'Mturllll b)' 11se111e
not anoogh to lecofl'wneud a rlldlo , but al
logefher t'-Y a .. a lom'IIdaOIa PlICUg-.

TIll Kenwood TW-.4000A I. lar and . w.y
the beat mobile rig t've ever owned and,
lor the person Interested in fM only, It
,....k.. a "'lIt)' ...peelabl. home .t.tlon .......

FOI mora Inlormallon, conlact Trio-Ken

wood Communica llOll.. "" W. WaltM.
Compron CA SlO220.

Robart W. Frendl II NIEHA
Lewlabur; OH

TRI().KENWOOD TW-4000A
Trio-Kenwood unveil ed t~ TW-...oooA at

tile 1983 Oayton HamvflOlIon, Ind th.t la
where I go! my flratlook.1 one. The mocloaI
on display h..:I the optional vs.l >OOk:;e

lynltMalr8f lna"lled, and after a I....
mlnut.. plaY'"", IlrnII, I <lecl<led t~1 I had
10 have one. In fact, I dldn'l get around to
purch..lng one unlll thai tall. The local
h.lTHadlo ItOfe, R & L EI.etronlc., lei me
play with a powertd-up unll and deoToDl ..
.lfat..:! f..tu," and the var10ua optlona
t~t t!'ley .tocked.. I'm lOfTY. bul you j.ual
c.n't gel I....t kind 0118fVlce through an
lIO().number purch..e. I fIf\ded up going
I'lomll wllh the TW..-oooA, the V$- 1, and
the MA-...ooo du.I.o..nd mobil••ntenna.

The HFM D!.Ialobender,M II Kenwood
Ilkea to eeu It, la IUlt t....l. Capable of
lfanaeaM"", on either 2 met8f' Of 440
104Hz. 11 outpul. a ,.pecI.ble2!i w.lIl on
both bind.. II I. one ollhevllf)' few rig. on
the mlfket capable of lTlOfe than 10 W.ll.
ou tput on 440. My own unit aclually mea·
.ured.ooul 30 W.tt. on both banda wllh
a 8l~ w.ttmet8f.

A long 11 . 1 of other ,....In fNI_ In
cludes: a 'arge, eIIy·lo-rNd Ilqul<k:tyltal
d l. p1ay, an Includ«l MC-4 touchtone™
microphone, balliif)' backup lnlce "'hen
)'OU taka that fig Into the I'IOuM at nlght~

priority wilen whlCfllwtt~lhe,~

back to ctIaronel one 101 one~ OUI of
Ian 10 .atch lot c.lI.. and MI vlo'..

The TW..-oooA hal Ihree main opllon.
..allable, These Includa Ihe VS.l voice
l)'flthealzer. the ru....C Contlnuou.·TOflll
Coded Squelch System ICTCSS) lone en
oooer, and the MA-.4000 dual-bAnd moblle
anlennL The ...S·l volc..aynlhe. lz.r
tx.fd cama In • painlully ItnIII bO>l but .....
cluded a complet. aet of Inll n.oc:tlona lor
Inatallatlon and Ult lin two language.).
Engllah and J.panese, .. If you h.dn't
guesMd. lnatallatlon went lmoathly. ..
~ If'IItf\ICllona. and lett me wilh an &l(.

c.as boIrd cont.lni"l;l tlla preorlou8
bNper Circuitf)'. I kepi. mlne...1 don·t
know why. The VS.1 .peak. In two I.n
guagee 19o ahead, tf)' 10 gues.) at Ih ree
• peede. The Engll. h voice 1'1.. an .ceent
01 dl.tlnclly JapaneM lemalt . xtflcllon,
but II Ie eaaHy undilrltood. Thoe Illp of a
• wlten g/vM )'OU the _ vocabul&f)' In
J~ 10 the greal dellghl of guM"
and ChIldren. Watch out IOf 1_ klda,
thOugh; 1I 1a k. I,*" only a.hOft whll, to
pick It up.nd they'lI be drlvl"", you n ut . In
JapaneM. A awltch I. located on the bot·
tom of the flg thai allow. you 10 lum off
lila VOIca .ynII1esLz8f wt1en desired. Thla
la an Important'NI..... wt1en on long Irl~

and the XYL I. Ifyl"", 10 .Ieap Of when
.he'a driving . nd )'OU w. nt to wander lhe
band wltl'lOut d ialr. cll ng her.

The MA-t.OOO d ual.o..nd antlllf'lna Ie an
Intereetl"", all.l,. On 2 metera Ills a <:en

I.,-frapped !W "'..... On -4AO 104 Hz. how·
_ , lila trap phMea IWO ....._ In <:oJ.
I"'-form. V...... I kr"Iow. Vou,,", gotta_
ft. The base of the ,ntenna cont.ln. lhe
equlv.lent of , PL·259. Thle unique lea·
Iu.. t. l... all kind. 01 Inl..... l1"'" mount·
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tlda Is turning, ladies and gentlemen, .nd
RnY i. growing faste< lhen_t

t h. ... . lette< l'Iare from Erie W. 0._
port N4DTE wIlo Ie us ing . 6809-based mi·
c locomputer under tile FLEX operating
system .nd Is tooIIlng for a RnY program
10 Ull8 on lhat comput... Well. EfIe, I ......
looked around and, SOfT)' to say. can fjnd
nothing th. 1 _Id s upport the s)'Stem
you a re uelng. Th.t Is not to aay II does
nol e xlat. tl'louOh••nd II any reade<s are
using such. system on RnY.1 would be
happy 10 ne.r .bou1lt and wilt PIlI Ille In
formation .tong to ErIc. One~ you
migh t try I. '68 Micro Journal. a monthly
m.~I"" devOled to Ihe 68.. l erles of
eompulera. They lean low.rd FLEX .nd
ll809s. so II sounds like your league. '(00

can subacribe for one )"$Ir by eend'ng
$2".50 to'N! Micro JOUrtNII. 5900 Cassan
dr. Smlt l'l. PO Bo~ 8<lg. HlxSOtl TN 37343
Be s ur. 10 dlop my name. 01<1

One mora ham who has loond hap
pt_ wIth a ~.A I. P.u1 SdVnklt
W9t-1D. P.u1 PIs.- alOng hie (:00,.,...11"
with Ille note th. t his (:Qmp<.ller Is on the
.Ir wllh II'Ie .id of the I<antronlC, HamllOlt
progr. m end t..... AEA CP·1 "computer
P.tch.~ He enJoys oper.llng Rn'Y. bitt I
1Ia.", 10 pan.1Ong his lut f_ linea. You
_ . P. ul work••s • ladIO op.-.tor on •
.upert.nker• • nd Ile w," es. ··Sy tl'le w. Y.
I'm not too enlhuslaslle .boul AMTOfI.
On the ocean. we 1Ia.", SITOR and MARl
SAT. On tl'lla eIllp. we ...... neilher one. I
88nd my- tr.fllI:: • IeIler al • lime on ON.
How .boul lhal?"' Thanlr... Pa ul• • nd I do
.pprecl.t. the eommenlS.

H.... I••nother letter Irom . h.m trying
to PUt ~ .nother kind o f computer onto
RTTY . JolIn A.. P...... Jr. WBllJPH/5
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I h.ve t.....a unit. wUh tile Z30. The base
pl.t. for thet~ I, a baked, met.1
III::-brown color. The numbers and func
tions prinled by lhe keys .re al1'l'\O$t un
re.dable under dim or Indlleel Hluml
n. tlon. The "beep" tone ulld to _l ly key
clo8ures and for tile .1."" elock I. unnat·
ur.11y~ and harell. lton s . .. . the f_
lu,es .nd performance of Ille lJO OUI·
weigh these minor problems. The 2O-page
operslor's manual la eomplflle and under·
st.ndable. Full teehn le . 1 apeclfle.tlonl.
IroublesIioOIlng guide. and ··na tlonal f..
quency li'l~ are Included.

For additional Information. conlact ~
~y EIKttonJes. Inc.• 7707 Reeotds S t.•
Ind/.napolls IN 4622ti 99!i11!1; (317}545428J.

FIeadef Service number 487.

John MoIna' WA3£TD
o.-tlald IlIH

The lJO package Is fOUnded off with .
plogrammable lIme-of-<lay clock and
.11fTfI e lock. These e locka . r. programmed
\'Ia tile keypad. The . Iarm, when " aounda,
I. very loud, unmelodioul, a nd guar.n
teed to w. ke up .nyone.II'1 bel on thai!) A

DIM .wllel'l.11ow8 lhe normalty-brlght eli.
play 10 be dimmed or turned off al logelher
. t night. A capacitor backup s ystem Is
c l.lmed 10 hold all progr.mmed funct ion.
for ...... when ac power I' .balInl. t
didn·t lest Ihis function u I p1.y wllh my
lJO dally. ~ no dal. w. s 101I1 while
Ir.ns ferr lng the unit 10 my car.

.35 uV.1 "'" MH:l, ." uV . 1 160 MHz. . nd .5
uV . t 465 MHZ by comfort.bIe ma<glna.
Operating e 2.meler h.nd-he ld in the
..... room did not cau.. lhe enll'. mid
dle band 10 go dead. SqueIcIl action I'
eri.p .nd lhe .udiO QUllity Is accept.'"
A list 01 synthesizer ·'birdle8~ .s provided
In lhe owner's ma nua l. On my aampl• .
some were presenl. bitt . lle8st tile owner
I' forew.rned.

QueflCY Is dlspl.yed. T.....a OPIIons may
Ihen be employed. If you a re 11k. me. It
I. kes . lew momen\$ 10 wrll. down. new
frequency. A DELAY function cauaes the
lJO to hold for four HOOfide after c.rrIer
dluppea.ra befor. &canning is ....umed.1f
you like whst you hear on • new (:flannel.
depressing HOlD keeps you lhere. Search
100 Is termlnated.t .ny lime by "alng .ny
01".. function key.

A f.\'Ol"lte ehannel may be ehecked
I'<'lIf)' t.....a eeccoee lor aelMty by program
ming It Inlo CH 0 1 snd ecuv..l ing tee PRI·
ORITY funclion with . ,Ingla keyst'oke. A
s imple Kan of preprogramrned channels
1.lnll ia ted by deP'IISSlng SCAN. A DELAY
option I'IoIds eaeh reception for l.....a
eeeeeee .fter Iflnsml""lon to allow r.
SpoJlses to be hll.rd. A elngle eh.nnel Is
eonlinuou.ely monitored by ""'acting the
CH with the MANUAL bullon.

All In .11. I foond lhe Regency lJO easy
to eet up and undersland . Regency did not
overlook reeeiver perform.nce In this de
.Ign. Some 01 the .lIband. fully·synthe
"zed machl.- funcllon wetl on one band
and suff.. on other's. Since Ille lJO
owner's manual aclually published speel

fle.llons tor the bands 30-50 MHz.
1«-114 MHz. and «0-512 MHz. we deeld
ed 10 check some of them. A friend lIIr'Ilo I.
• repeater owner/oper.lor plovlded the
IQUlpment and .~perll.. reQuired to run
aceu'''te tesls. Racei_ sensitivity (12 dB
Sinad) exeeeded the published ligures o f

Rn'Y "'.tlone .Ieo can send long lex"
8ueh u rnesaages. prollfPll, and the
like. .nd. ."pecl.lly .fOUnd hoIid.ya.
some of the ' amous RnY plelu,es.

Wll6re c.n II/nd • RTTY s tallon1 Stili
popul., .lte< all lhese ~r", tooII lor the
OOodI.oo 01 RnY s ignals around 3520
kHz or 1.aeo kHz. n-e are other spots.
and you m.y even find • local two-meler
repeater with, RnY ....t.

How much w/ll it eoa l to get on RrTY?
How much does. car cost1 Yoll can prob
atlly Iocal• • n old tekoprlnter around for ,
few doll."". Simple AFSI( gener.tors .nd
demodulalors h.... Deen publl,hId her.
.nd will be published in the 'ulure as new
dnlgns .ppeal. Or. If you have • mlero
eompuler aueh u a COCO or .ny of II'Ia
&502 machines• • aawbuck or two $I'Iof,j1d

bring you enougI'I PfOllr.mmlng 10 put
that ma.ehlne on the air . It·s cle.rly not Ollt
01 reaeh 'or most hams.

W".,. c:an I IJnd Ollt more1 Yoll knew
lhen! had 10 be. point 10 all of l"'ls. rlghl1
Welt. you .re holding. In your hand. a p0

tent sour~ of RTTY Informallon. Keep
,esdlng 73. kfHlp leading RTTY LOOP••nd
you al'lould be .ble 10 get .lIlhe Intorm. ·
tlon you .-1

I w.. not kidding abou1ll'1e bargain~
enl.-. folks..... I .....te I"'is eolumn. t .m
recovering I,om. day .tthe Greater Balli.
more Hsmfesl . nd Compul.rt."t. N. xt
month I hoge to pllnt • f_ pI'Iolos 01 the
,lgl'rIe. Oeadll~ preehldea getllng lhe
film placessed tl'll. month. but let me tetl
you-Modef 15 .nd Modet 33 teleprinlers
were being sold lor less than fllty doll.",.
llOffNl for much least 1lle computer dl.
pt.)'8, .... and t.bles of them, often
ahow«I RTTY progtIime ....I.a ble. The

YOU THINK?
prOdlK:1 trillt has Deen rev'e wed In 73'1 II
k atloul It. 73 w,lI publish your commenls

S. aa pa rt o t ou r con tin u ing ellor! to b,lnll
IOn and ,ev,e..s . Send you' thOug hta to

eehnlC;.IJoutn.,. PelerbOlOug h NH 03458

pencil lip Is reQuired equlpmenl . lhe
Reg&ncy 'eatures. full·slze. 24·key 10000h·
Pld and power. voIume• • nd squelen con
lrols. Selflng freQuencl.. Is • anap. Pro
gr.mmjng!he ffllQUllf'CY of. local fllIlMter
..as accomplished by 11",,1 deprllSSing lhe
MANUAl~ton.A~·~H.~

contact elosure in no uncertain terms. The
dlspl.y ,01 the brlghlilr--. vaeuum
IIl1OfeSCef'1l !)'Pel Indlcal." lhe chaIlnel
number being programmed-In "'Y c.se
"CH 01". The desired frequency Is lhen
enlered dlg!1 by digit on 11'>6 keypad. Any
progr.mmlng mistake Is eaally lixad by
using lhe Cl£AR bullon ..nd r--.terlng
lhe floIJITlbers. I managed 10 oorreclly enler
147.37~ Oepr_lng ENTER assocl.les
the ehannel .nd frequency. No blind
s wltehlng Is requl'ed • ." .. ny 'requency
..lthln tl'>6 three bands can be assocl.ted
wilh.ny (:fl.nn-'. All 30 channel••'e pr0

grammed In a lml lar fuhlon. A OISP\AY
butlon allow. lhe ....... to Immedl.lely
ldenl ify any 01 the 30 possible channel·
'requency relationship• . Any errors or In·
QOfTeet eonlrol aequences .Ie Indicated
by Engt l.....lke error..-aages <:realed by

the mier09'..........aor.
The lJO supports .11 popul.' SCI""*"

lunctlon s. Hidden frequencies within •
band .re isol.ted easily using the
SEARCH funcllon. The upper· .nd lower·
Irequency r. nges of I..... _ ren . re
entered using rnultipurpo$e kll)'$. After
deprnslng SCAN. any reeepllon wltl'lln
the bOunds locks tne reeelV9r and tne fl,,"

RnYer••re IIk.'y to be In tile 'orelront ot
eligll.llechnology. computera.nd the like
.re .Ieo act.... lopIcs. Not only lhal . bitt

REGENCY Z30 SCANNER
The Regency Model Z30 Is a lull·fea lure

ac.nner Ih.t Ihould .ppeal to Iholll r,,"
Quiring maximum oper.tor fle"bilily. CO¥
.,.;ng the tIY.. FM band• . the Z30 fNlures
30 plO\I'anwnlible chanoel. and • hoel of
IH\U." proylded by mlcroproer.lsor eon
1101. A cluck.nd al.,m elock are included.
Allnough designed for home use tl'>6

the comPUter. A simpler mell'locl requires
a knowltK.lge o 'tra.."lltor·lo-lranllstor log
II:: and lhe .......bly o f • terminal unit.
!hll can be oonnecIed to pin 20 of 1C1 of

!hoe TIrr.-~ comput_. and with the right
1Oft>or..... II wlll do • good too of flICaMng
ON. I z.pped . n IC wllh lOme lII-adYllId
modi lle.tlons of this sort. St.tle aleetrlel
ty oa. not ml~ wit h ICa very well. The
T1'Ion'lptlon Translalor ($9.951 II the a-p.
..t lOlulion llIal Ilia... eno;oynl..ad- l"9Ut
\'Ia lhe microphone port Is dlreeted to pin
20 01 ICI will'loul ,equ lremen t of m.Jor
surllOfY on lhe eompuler.

All In .... I gl... very high marks 10 lhe
T1'Ion'lptlon Software ON T'a""'alor and._,._Ill 11 wllhou1 ',""",.IIon. I hoge

thallhe Thornpson s t.ff is hard a l work on
• RTTY progl.m. Bol h programs would be
",,!,Icofneo .ddilions to Time~ tollw••e II
br.ne... For further Inlormatlon. eonlao;t
Thompaofl Soli....... PO Ba~ 12l$6, (.om

o.rd It 60148. FIeadef 5eIvIce f'I<If\'1obet.a6.

Thorn.. H." AD1B
W..lwoodMA

took Ilk. one. And. lortunate ly. tile gener.1
ASCIl-to-Murray discuaaion of l.sI montl'l
remalna I,rOIlfacted.

•
mon,lor can O(ler.. te In • mobI.e environ-

menl ".,ng a plov;oed 12-V pgw&reol'll'leC-
WHAT DOlor. A tel~ng antenna Is inc luded

w,lh the unil. and .lIhoug1i fine lor normal Have you ,ecently p"rer>ased a nllW
uae•• conneetor ia provided for an exler· you have . write an d te ll uS whal you lhln
nal anlll/"lna. so you can sha re them with o ther ham

.... aoon u I unpacked I..... lJO. t wu 1m-
you the besl ,n new producI ;n to ' m. t

plesaed by 1M la )'OUl of the eonlrol ", Un-
Rev,e.. Ed 'to r. 73: Am"f""t RaalO 's T

h~e so",e daviCflS wIII'I keys $0 small a

RTTY LOOP
Marc f. Leavey. M.D. WA3AJR Aa I mentioned above. this Is the s t. " of

6 Jenny Lane the eighth year of RnY Loop. secause we

Pikesville MD 21208
h.... pleked up a good number Of ,eaders
In the lUI lew )"$I"". I think It i. time 10',,"oe..,.so lhat 's one! YOll -..s I begin -.lew some o--al points that may be

t..... eighth year 01 this eolurnn, I h.... to eonfu.lng to the ""wo;omeo s_
.dmlt to m..klng .. mlst.ke. I don't m.ke Wlla,ls RrTY1 "RTTY" stands for r.dlo-
m..ny here, bul this one Is. doozy. Th.nks telelype. a mode wherein .mateur-f.dlo
.nd • lip of t..... cap 10 Ed Duellman communicatIon Is m. lnt.ined usiOO s lg.
K9fWR, Duane Vinoant KA7JEX..nd lhe nals (lee ded 10 acti...le v.rloua klnda of
countl.. 01.... lIIr'Ilo will no doubt: .....Ie teleprlnlers or computers .
belween 1M lime • w,Ue Ihls monlh·. c:ot. Wh., kind 01 prim..." or tom"",..' 1
umn .nd when It sees prlnl. Some of the pioneering work In RnY was

To expl.in. In the Apri. eolumn I dis· done with le leprlnter. wtIieh .ook Ilk. the
c,"ssed hooking. MufT.y«lCOded tel,," ones you ".,. In newsroom pI'Iotos 01 the
prinlow 10 an ASCIt port of • COl'I'lClUIOW. in 1950s. Varloua designat lona a re goi..... 10
llIat ca.... T.x.a lnalruman", Tl-9!lr""A.. them. 1'1'\0$1 of tl'lem rel.ting to Tetetype
The problem w.s th.t I w'"" reterrloo to 1I COrpot.tlon ..- numt:-s . Atter ,
Tel. type Mod. 1 KSR-35 as • MUfT. y m.· period " ,,~ growth. where moatly
(:fli_ ttls not . The Model 35 II. 11().ba.ud I'flOCh.anlc.l telePrinters were in use . RTTY
ASCII macI'Ii..... The problem arose In "'Y I. now going IhrOugh. boOm with the .r·
...1bbIed note to myseIl. ...........n I d\angOO rlv~ 01 mlcrocomp.iter•. Software. llIall• •
t..... "35~ 10 • R32' •• The Model 32 I. lhe PfOllr.me• • re ....II. ble for .bou1 '"Murray version 01 the commonly lo und horr>e comput.r 10 turn It Into. RTTY ter·
Model 33. which Is .Ieo an ASCII machine. mlnaL

SO. If you .11 will t.k•• pencil 10 your Wm.1 do youlall< .t>oun Wel l. wtI.t do
Aprfl I...... and change t..... flIf..enot 10 • you lalk .bout on ham 'adiO In gener.'1
~ 35 to. Model 32.•11 will cc:xne out Sure. topics Inchlde the eQUipment )'OU

." right. No, Ihls wu not .n Intentional .re running. I..... _ther. and lhe us".1
April Fool's toka• • ltl'lough It seems to run-o' ·Ih<!H'n 1l1 stuff. Sut. since loda)'"s



...m. _ aJ ~tlona. The lim ......
!tie ex l.lence of • progr.m 10 place.n 0.
borne 1 on lhe . Ir on MorN, Murr. y, .nd
ASCII. W.II , the lUI one la ...v. J ohn.
Any terminal prog•• m, .ucl'l .. the P\lbl le
domain MODEM1, will do II... to~
ASCIl I hro'll noI ......nythlng on 1M
~ tor RTTY Of CW, but I1t keep my
~ e lMn and looking.

J ohn'. ...~t Q.....l lon .~II be par.
p/lr.Nd lor oIl¥lou. .....on.. 'What do
you th ink of the Mllehlg compuler with a
F'-!8<:fl!g Interface fOf use on RTTY1Rlift.

.... I~... ..... tM combInallon In Q_
tlon, lhen I. no wly I ean ana_ tile
~11on 1 AI. ru... . ny rtI9IJI~ produc:t
• ppears 10 be lunct lonal. I h.... rec:elve<l
~ few " lemon" rsport. , . nd Ihose I Iry

to pea along .. belli can hen In lhe colo
utTW\, usually qUOl ing lhe fe't'lewlng ama

leu. dlrsc:lly. I would enco''''IQ' you 10
look . round to eee If you can play wllh
aomtOnIt " .... ayslam In your ..ea tie
tor. you buy. I don't know thai I would
baM lhe purd\I.H of • partleular rnlc:tI>
compu1. on lhe deIlrs 10 run RTTY, how·
ever. n Is rapidly appearlng lhal any one of
lhe "c:ons umer" line has s upporting soft·
w. rs.

So you _ , my <MIf. n advice It you

w."llo run. COlTlPUlef on RTT'( II 10 IIrst
pick tM c:omput•. PIck II IOf whal II ean
do wllhin, .nd wltho\rl, &milIeu. radio .
Alief all ,' comP\ller 1. 100 powerful a tool
to IImlllo one use o nly. FOf Ihlt you eou ld

get I dedlcaled Iermlnal. Then look IOf
aolIw.r. and lnterfa<:eol I~t IPPNI to
you. Believe me, whl lever I lis......... I
......11• • bout. If I hlY. nol wfltten up I par.
IIcu l" program Of Interf loC', II I. not ....
c:eaurily beCIl.... It I. bad; r probably
hrie not had any hIrld&on ..~ to It.
And II atlted hen belore.l won't.nll up
I n item bliNd on I pren .eIeIM unleaa
there are . denull ing c lrcum. ll ncetI. I
hlw don. III.t in llIe pa .1 . nd ~ .11 got
bitten_no~l

Hope that Ilel~ you ovl, John. and
thIInk. IOf the not..

Because of lhe fwo.monlh dellY tie
tween 1M time I write 11'11. column Ind
publleallon, t em d ragging my teel tills

rnontll on !tie Intormallon sheet ~
t10ned 1111 montll. I w.nt 10 _ wtlat lhe
reaponae II .nd a"ampl 10 re.c l .ocord·
Ingly. So I 1m . 1ll1ollerlng tile l irst o f 18'1'
..al pll nned Inlormatlon a.heets on RTTY.
Simply -'Cl I ... ,~ . tamped
_ . I:pe Of avtfie*lt US tunda lor poll·
age to forelV" .t.11ona wllh $.2.00 10 1M
aboYe addinIes tor lhe Ilrst ."-t.an ...
ment.ry Inlloductlon to ATTY. II the 0.
rmond k~ up, IIIMIl will be Inl' od uced
10 <:over many 01 tile a tementary toplca
clIac:uased In past columns.

Nut month witt Include a look . 1 the r.
cent haml..l, II the pletur.. c:ome out,

.nd more 01 this a nd that. let me ....r
Irom YOU. IM n look lor you. name here. In
RTTY U>o<>.

HAM HELP

FUN!

Th. qu. Sllon mark wlll work
as a PRINT 11..lement or
c:ommand on moal personal.......-.
BuI_ A + B.C.
lET Is optional. but you ean
toss It In II you want 10
wast a memory.
TO. not " wH

• is wl'lal woort<• .
see Cl_lion 2-
Mult iply wltl'l ... " noc w","
Not a corte I II.

TOllS In • ThEN.
No line numbar ..-:tIled.
Needs . yar labl• .
Memory .dd'eM _ boa in
parenl"'-.

4_False
5_F.I..
8- F.lse
7-F.lse

2-True
3_True

8-F.II'
9-Fal s ,

10_FItM

E/em<Jrlr I :
1-1.2-3. 3-. , 4- 1, 5-1. e-4. 1_2.
8-3, 9-3. 10-2.
Element 2:

l -True

SCORING

ELEMENT 4
FILL IN THE BLANK

1) M. ny BIllie: PfOlIramt use.-lNEXT

''''''2) EYefY RETURN mus t lI.ye 1 _
31 Progr.mmer commenls ara c:onlalned
••__ Slal.,.,."l.

4) IF A", 20 __ ec
5j To get • r....lt I.om READ, one musl

t-upplyat leas l one __ statemenl.

THE ANSWERS

Eleml!nt 3:
RUN. UST, lPAtNT: INPUT. GOSUB.
NEW: CLEAR, THEN. STOP; END, DE·
FINT. DI M.
Elamenr <I;
l _FOR
2-GOSUB
3- REM
4_THEN
5-0ATA

Elemenr I :
Two .nd CIftll-Nlf point. lor MCh ...........na_.
Es.tnent 2:
Two and one--I'Iall poInls lor eact1 <:orrecl
. ns wer.
EI.ment 3:
Two poInll lor e<tct1 word unscrambled.
Element <I;
FIve pointl lor 8Kh word~ty IIt1ed In,

H• ..., you conq'*"'ll IIIe bulc:s 01
Ballc?

1..20 polnla - Tllink comp"tefS a re
lust • lad

21-40 poinlS- think computef prices

are 11111100 I'Ilgh
. 1-«1 poinls- Happy 10 n.on eanned

aol'l.....
8 t-«l potntl - A tlue--blue ha~ef

81.100 polnt s _ Program In machin.
c:ode ror kicks

1)10? "HEllO"
2) 10C. APUlS B
31 10 lETA '" B
4j l 0 FOR I ", t - 5
5) 10"'+B .. C
8) 10C _ A" e
1)10 IFB_C
8l10GOTO
91 10 INPUT 10
10110 PEEK 1e189

5) Whal function doelll?\. _ on Radio

SI'Iac;k'a ModeIl00?
1) AUIDmill ically ..~ecut.. . specllied

prog ram .. lOOn as tile computer Is
s witched on

2) selS Ihe computer'l rea l,l ime cloekl
ealendar

3l lnlli.lilell the 300 baud model",
4j lt __ no purpose

&l The Commodor. &4 c:omea wilh "Ow
many bytesoIra~smemory?

1) ' 8K bytes
2) 32K byles
31 48K bytes
4)I!i4K bytea

1) CP/M Is.:
1) A language
2) An oper.l ing I ysl"",
3) A loe.1 a re. network
4) A popular word·prOC. lllllng prog ram

8) PRINT USING:
111. not a Boos ic ".,........t
2) Tell. Ille oon'I(IUtar 10 print Ilrlngs

using a f'!Oft'ASCIl lormal
31 Prints numbers or s lrlngs In a v. rI·

a ble format
4) II I s tanda rd part o f Appl. solt BasIc

91 W ST, In Mic rOlOIt Basic:
t l Print. IlSlingllangthwl..
2) Clnnot be \IMd as • program lIat.._.
31 Sends. lilting In memDl y to. prlnlef
4) Prlnll iistlngs twice

HI) On . TRS-80 Model III, PRINT@:
1) Would prlnl IIIe c llaracler "0"
2) Tel ls lhe compuler 10 prtnt • cI\Ir·

IoClef at. speclllc: polnl on lhe video
dlspla.y

31 ls_used
4) Tel la tile compuler 10 OUlpul IO,

pflnler

ELEMENT 3
SCRAMBLED WORDS

Unscramble IIle loIlowIng
mandI and s tll.,.,."lll:
UNR n Sl
PUINT BUGOS
LA REC HENT
ONE FENTIO

ELEMENT 2
TRUE·FALSE

Separat. the .....",.Ing from the f'IOf).

luncl lon .1 Basic prog ram linea,

T".. F.I..

ELEMENT 1
MULTIPLE CHOICE

11The original form of Ba.1c Is known.s;
1) D.l1moulh &lsle
2) Prll1Cf!lon Basic
3) Origi nal Basic
4) Basic Basic

21 Which 01 the loIlowing exlended Color
Bas ic c:ommandl lellS I ~Io Shack
TRSal Color ComPUlar 10 MInd llOUnd
Ihrougll a TV .peake'"

I ) SOUND ON
2) SPEAKE R ON
31 AUDIO ON
4) TV ON

31 W!lo '.....",t.., 8uic?
11Sian WrIght and Herb Anderson
21 Fr. nk SuIllYSIl.nd St......, Klel n
3) Thorn.. Mclnl ire . nd St"". JobS
4) Jolln Kemeny.nd TI'Iornas KUrb

4) What luncl lon doI!I tile SY'I""'" <:om
mand CALL - 1!>1 ..... on an Apple II?

l j Pull the compuIef InlO 1M monllor-2) Inlll..lilea s lOI 1
3) Acllv.lea Ille eom puter'S flO.column

,,'"
4) POKES t'" decimal Y..lue 151 Into

r'IWTIOI, location le189

Ray Poll
2322 C.lumat
Flint MI 48S03

W. nled: An Ins trucllon manu.1 for a
leedl . nd Northrup g.lyanometer bridge,
cail log 1-4210. aerial . t041201. Will g laclly
pay c:D9YIng and maltlng <:oelS.

V_ ~ WIl11lYH

32 eat MouN'" Road
\IWi . t .. ME 0<t0&3

hama will c:ontlnue 10 use Basic for yea"
10 c:ome_

Thl. monll'l, lor bel t", or worse, FUNI
looks It the world 01 &l lic. GOTO EIs
menl l .

Cln you help me l ind a book for trau bls
sl'lool lng radiO probtefTlll? Eapec:1.lly
recel--. I'd IIka 10 underlliand IIle tlleory
a nd whal 10 c:neck lor wllIl ~lc:ular.,.,..-

Ma"'n ..... W2Wll:U2Cl4 "'" 11_ , AoH
EIona NY 1t05I

I need • IChemat lc and HNIce manual
lor 11'1. Lslayell. BCf\.101 . Ilort... ...
recel~ef.

Wanled: Program for t ile Commodore
VIC.2O .ndior C-64 compuler 10 .lIow
lhem to be used as .n elect ron ic ma llbo.
(RBSS or MSOl on 1M II' on ASCII lnOIor
Baudot; y boa ...... ,. ,..c1.1 program or_ .

SSG. Gary E. Kanta" DA2XF
USAF5-", Bel. 1411

.-.PO NY tIMII
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BASIC COMPUTING
II you',. a 1000ar~hinklng ham (n 0p

posed 10 lllOU li6I who de'IoI.. I!Iel. 1'
10 repeal... and raQdlew nets), you pro!)

.bly own. mlcrocompter. BUI do you ever

.Clu.lly progr..m your m.Cl'lln.? Probs·
bly. BUI odds . " tll.1 you get more UN
aul of eanned $Ollware II'I.n you. OWn
autiona.

AI my dear fr1end Doctor DIgital . lw.ya
"Y'. programming Is tun, TNt may boa
true. Bul wllich I. ng u. ge Is bnt?

&lsic II by fa r 11'1. mosl popu l. r micro
I.nguage. Basic In ROM is a at.ndard I...
lu" on moal personal compul Slill, III
Iwkw.rd synl81 .nd arca "NCture
make II • clumsy language 10 uN In .1I but
lhe most slmpl. (dire I say baalc?) appl l,
ea tions. P.scal Is mucll nicer, bul lias
been s low to calcll on. EYeryOI'lS likes P.ll
e.l. bul lew IoCtu.lly seem to write lIDh·
... ... will'l n.A.ssemblarls beltef )'lt. bull.
mud1 100 eompIlcat.., lor "..=ners to.......

So we'" stuck wllh &lsic. All in . 11 , 11"1
no' In lmpollllible I.ngu. ge to work wn ll,
gl...n lis inllef.nt rlmll.lions . More Ihan
one Field D.y logging program has been
.,men In 11'11. I.nguage and I IUppose



INTRODUCTORY PRICE;

VHF TRANS/S10RS
RatIng Ea MalCrvf>r

15W $10 .0 0
12W 12.00
40W 13.S0 $3 2.00

3.5W 10 .00
25W 15.00 31i1 .00

1W 2.50
30W 12.00
30W 15.00
40W 18.00
l OW 25 .00 511.00
l OW 2S.00 S9.00

5W 6.00
30W 13.00
10W 18.00 39 .00

1.8W 2.6 0
0 .5W 9.00
15W 18.00
25W 23 .00
40W 24.00 59 .00
60W 29.50 69.00
80W 29 .50

125W 31.00
1W 1.25
4W 10.00

l OW 12.00
4W 6.00

15W 1.00
25W 9.00
30 W 9.50
40W 12.0 0 29 .00

1MOS FEr
30W $22 .50
30 W 3S.00

1SOW 92.00
150W 80.00

80W 6 5.00
125W 18.00

T",.
MRF221
MRF222
MRF224
MRF231
MRF234
MRF231
MRF238
MRF239
MRF240
MRF245
MRF247
MRF260
MRF264
MRF41i12
MRF607
MRF621
MRF641
MRFI44
MRFI46
MRF641
S0 1418
S0 1411
2N4421
2N594S
2N5946
2N6010
2N6081
2N8082
2N60 83
2N8084

MRF137
MRF138
MRF140
MRF1 SO
MRF172
MRF174

Technical Assistance & cross -reference
,nformarlOfl on CO. PT. RF. SRF. SO PINs
Caff Engmeering Dept. (6 ' 9) 744-0728

RF Parts Catalog A vaIlable
OE M & Quantity Discounts

Minimum Orde r $20 Add $ 3 50 Shipping
WE SHIP SAME DAY C.O.D./YISAIMC

ORDERS ONLY: 800-854-1927

~""l&1es
0;

~JJ\~

FRESH SroCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

2·30MHz12V(" .21V}
PIN RatIng Ea Match PI

MRF406 20W $14.50 $32.00
MRF412 lOW 18.0 0 40.00
MRF412A lOW 11.0 0 40 .00
MRF421 100W 25 .00 54 .00
MRF421C 110W 27 .00 51 .00
MRF422" 150W 31.00 82 .00
MRF426" 25W 17.00 40.00
MRF426A' 2SW 17.00 40 .00
MRF433 13W 14.50 32 .00
MRF435" 150W 42 .00 90.00
MRF449 30W 12.00 21 .00
MRF449A 30W 11.00 25 .00
MRF450 SOW 12.00 21 .00
MRF450A SOW 12.00 21.00
MRF453 60W 1S.00 33 .00
MRF4S3A 60W 15.00 33 .00
MRF454 l OW 16.00 35 .00
MRF454A lOW 16.0 0 35.00
MRF455 60W 12.00 21.00
MRF455A 60W 12.00 27.00
MRF451 80W 11.00 40.00
MRF460 60W 18.50 38.00
MRF475 12W 3.0 0 9 .00
MRF416 3W 2.50 8.00
MRF411 40W 13.00 21i1 .00
MRF419 15W 10.00 23 .00
MRF415" 15W 6.00 15.00
MRF492 SlOW 11.00 31i1 .00
SRF2012 15W 1S.OO 33 .00
C02545 SOW 24 .00 55 .00

Selected High Ga,n Matched Quads Avallatl le

RF
TRANSISTORS

FOX TANGO CORPORATION
Box 15944, W . Palm Beach , Fl33416

Telepho ne (305) 683-9587

Fo. Tango proudly pre_Db the
ultimate Itt!quenttal data baM for
Commodore's VIC 20 and 64K com
puter users.

VERSATn.E
In51antly ready to organize recceds as soon
lIS you tum 00 your computer, MINI JlNI is
a cartridge that plugs into the slot in the
back of the VIC 20 or 64K. Designed for
maximum versatility and ge neral use . it
serves anyone with records to keep : the
professional , the student. the educator , the
collector, the small business man , the in
vestee. the housewife , a nd the radio
amateur who may be any of these . MINI
JIM is ideal lor those who want to harness
the speed lind power of their sophisnceted
units for more than RTTY communica
tions and 91Ime playing .

POWERFUL
MJ Electronic RUng <Ablnet can:
• Alphabetize/sort up to 500 records
• Add, delete , or change records
• Search and find records from a bit

of information
• Provide data for printing reports

and labels
• Record datll 00 tepe or disk
• Perform ertthmenc operations

ADAPTABLE
Besides keeping electronic logs , contest
records, a nd similar ameteur functions,the
MINI JINI Record Keeper is being used
right now lor Qub and Church rosters,
Real Estate listings, ctass a nd School
records. Stock and Bond portfolios,
Business and Perscnellnventories . Bank
and Budget matters. Amway and A von
distribu tors , Bookstore and Library
records , _ even Newspaper routes' While
such fiJes can be prepared easily by the
user , many lire ayailable in time·saYing
form on tape cassettes and disks .

EASY TO USE
Best of aU, MINI JINI is quickly learned 
in 20 minutes lor most users. The secret is
srmphdty - from the plain.language
Mllnual lAIfitIen In tutorial form. to the
single letter commands. Order yours today
and put your computer to WORK.

NOW AVAIlABLE
MJRecordKeepedorVlC20 S89.95
MJ Record Keeper for 64K S89.95
Optional Ham RitdiO Packages :

ForVICI541 Disk ., $ 14 .95
For Deteserte , . . . . . . . $ 9.95

Shipping $3, R onda Sales Tax 5'l.
Order by Mait or Telephone . We accept
VISA/ MC , Checks. and COD Orders.

MINI JINr
Record Ke.per·

$29.95

• $UPU 1lO-1'OUII0, l00' IlPH GAAH llG
NEll( 110\lIl1 WITH ""'lAR &lSE

• 51! iliAVf fDA PHASE II SIGNAL
.""0'

• 1/,\ WAVE fOR ClOSE· '" AND RE-
STRICTEO 1l[IGH' AREAS

• IIISl AII1 CH.l.N G£-OVE A

• SlPEAIQfl PERf(l~ "A.llCE
• SU.IRtfSS STEEl ~IIIG AN D _.
• CHllOVEO/I BAASS MSf-COMPARE!
• BOTII A.. I( Pl US ARE fRfOU[ NC'I'

ADJUSTA Bl f
• COloll'lITE WI ' " 11 FE ET Of FO... II

COU .....a P\. ·2S9 CONNECTOR
• III AO! III USA

ELECTRONIC
COMPONENTS

Manufacturers of Quality
Electronic Components

-BAlun HOLDERS & CLIPS. COILS
'CA'''CIlOU. CONNECTORS ' fUSES
• JACKS' KNOBS _LAMPS . PLUGS
• MICROPHONES. POTENTIOMETERS
• If COilS. REL AYS' IlfSISTORS
• SEMICONDUCTORS. SPEAKERS
• SWITCHES • TRANSFORMUS

COMPARE!!
TW:)ANTENNAS FOR THE PRICE OFONEI

'.aTEUI·WNDLlSALf ELlCTRO.ICI
"17 S IN 129th Ttn_ 11_ f1O<JO,l33176

Telephoo" (305) 233-3631 - Tel.. 80-3356
HOU~S 9· 5 "'ond~y I~ru f...,.y

• U.S 0IST R I 8UTO~ . oe"l E ~ I N OUI ~ I E S INVITED
~ ..243

OYU IS ,OO O O'''UI"I 11( /11 1 I N S10C~ 1

PHASE II
TWIN ANTENNA

~

MOUSER ELEe', n ....... ICS
11433 WOODSIDE ,\VE , 5" " 1££. C'" 92071
PHO"E ' (619) U9~222 TWX 'IO -HI -tllS

.... 2 70
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CALENDAR
AAAl VHF aso Party
s..mmar SIIlIAK P.rty
AIIAL Aald Day
Ca.... Day ConI...
YV.,oJ ; I d.,IW W'•••1d........ eom..t_SSB
AS Internallonal SSTY·OX eom..l
WlU Radfaaporl ChamJII-hfp
YV ........._ WOlldalda ConI..t_CW
AIIAL UHF ConI..t
New JarMy aso P.rty
SAATO Wor1dwlda RTTY eorrt..t
A5 North Amartcen UHF FSTV·DX eom..,
AARl VHF QSO P.rty
W.-""'IJI... Stile QSO party
lale SunwfIarQRP CW Actlwtty W....and
ARAL QSO P.rty-CW
ARRL QSO P.rt,-",-
JambOL.. On lhe Air
AIIAL Sa pt...._CW
AAAl $ ; lIlI.._",

AARll~.ConI'"
AARllo-Matar eorrt.l
QAP Wlntar SportI_CW
C8_ cia eorrt..t

CONTESTS
Robert Baker WB2GFE
IS Windsor Dr.
Atco NJ ()8()()4

ARRl VHF COO PARTY
5t.rta: 1800 GMT June 9
Ends: 0300 GMT June 11

SpoMOr9d by the ARRL, the objecll, to
work as many amateur alatlons In as
many dlft_1 ARflL teeI~ and COlIn
IrIeI. .. ponlble using iIlull'lOtiled ama
leur trequencles.~50 MttL

()pef.tlng c.alegor\etllroclude Ilngl..-op
eralor Ulingmuffj. Of ,Ingle bIInd,or multi.
operator . Slngle-operalor . t.tlona mUll
UN one peraon lor all operaUng and klO
going functlona. Singleooper.tor Itallons
may aubmlt alngle-baod 8COI''' lor !iO.
144,220,432, and 1296-«od-<Jp ClltegoriOll.

Contact. mIIy be made on any and ,"
bano:lt without jeo9ardlzlng .lngle-band
....try 11.11#. S...::h .dCIlIIor.-I QOrltaet. till

encouraged and should be reported.
Multl-opef.tor .,.Uo.... mwl ~I. ,II

equipment Oroctudlllll anl&nnasj wllhfn •
JOO.melef cln:le.

S,-t lons may be "'Mid once per blind.
rega<dlen 01' mode- E.,;h OSO ,.",.., be
ad<.nowIedged; OOHiIay '~~ngM do
not eoool. FOl'elgn at.llona may work 0Il1)'
81.tlon. In the USA, Canada, and US POll
_,Ions lor eonlfl$! credit .

Ret,.nsmitllng 81th« or both lI'atlons
Of .... of repeal. "eq~ I, not per
mlttlld. Coni'" enl••nl s may flO! tr.",mlt
on repeat8lll or reputef Irequenclee on 2
metM' to IlOlIclt contactl. Un 01 the ....
tlonal calling frequetlCY 11"fl.52) or 1m".,.
dlata edjacent gua'd frequeno;l" I' alllO
prohlbltad. Onf)' recognlzed a1mpla ff.
Queno;lerI may be uHd, auch as 1404.iO to
10C5.10; 146."9, .~, and .58; and 147."2, .0C5,
.46. .51, .54, and .57 MHz on the 2-meter
band. Locaklptlon IlffII'Iex enannela and
Irequenclel adjacent to lhe abo¥lJ t""t do
not W'IoIate the Intenl of the cont8flt rulall
or tl'xt ,plrit and inl ...t of thot btlnd plans
all ..commended In the ARRL ~t",
Dlffletory may be uNd for contest pur·,.,....

All O(I8rlt iOnl'l'lU$t txt Itxad, porIable, or
mobile under onecall from one AAAl MIC

liOn. A transmitter uNd to conlac1 one or
mora Itatlona cannot be uNd under any
otller call dUllng the contest period wllh
the exceptiorl 01 lamlly atatlons wtlere
mora than one call la auIgnIId to one l0
cation by FCCJOOC. AllIO, one operator
may not gl.... out conlest 0S0a ullng
mora than one callalgn Irom anyone 10
calion.

Only one alQnal per band at any gt--.
t ime la permlttad, regard.... 01 made.
'Nhll, no minimum dlatance la spedlted
lor contacla, equlpmenl ahould be capa·
ble 01 real communlc.tlona (La., .ble to
communicate 0'V8I" .1 IN.t • mile). Mull;'
operator alatlona may not Include ClSOlI
with t.....r own o»aratora except on Ire
Querocles hIli*" Ihan 2.3 GHz. Even then,
• complete, different alallon mu.t axial
for aach aso made under thelle condl.......

Abooa 300 GHz, conIacta ..' permitted
for cont8flt credli onty bel--. lleer led
amateura 01 Technician cl... or hlgller
ua lng coherent radlillon on t"nami..lon
(e.g., luer) and ampIoylng at I..al one
at-oa 01 aIacIrtlnlc delactlon on .0l08/¥8..
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EXCHANGE:

Nama 01 Mellon, VE proorinca, or ox
country. Mual be acknowledged by both
operatorl for c redit by e liller.

SCORllm:

Count one poInl for fl8Cfl compIet, 50
or I~Hz OSO, 2 poInta lor aech:z20. or
of2O.MHz OSO, and 3 poInta lor each
1215-MHz and above 050. Croeaba nd
0S0a do nol count.

Mufllpl l_ couni once per band: Nell
ARAL aectlon I.. the contlguoua ~ ata'"
flI.3 mu.), aactl Canadian prootince (mu.
12), and each oxec country (excluding W
andVE}.

REPORrlNG:

Ent.. I'l'IU$t be po,nmarl<ed no later
than Juty 11th and -.t to the ARRL Head
QuaMerl In N_lngton CT 06111 . Ofllc la l
entry lorma ara av.lI.ble from lhe ..me
..xIr.., for a" SASE. Uau.1ARRL disqu'l
Iflcatlon rulall apply. Uaual awards 10 lop
llCOf_ I" lNICh ARRL aaetlon, llOffI8 tlmll
ed 10 wtlere ,Ig..iflcant ' flOft or competI
tion la eviderloed. Mulll-operator ent""
are not eligible lor alngl e-band . w. rda.

SUMMER SMIRK PARTY
Starts: 0000 GMT June 16
Ends: 2400 GMT June 17

T1'Ia' conl..t la spo<>aored by the Six·
Meter InternatlOflal RadIo KJutI (SMIRIQ.
No crouband conIacta. mullk:lper.tora,
Of partl.1 contact. .re allowed. Check
1000a or dupe Ih..ta . re not needed.

EXCHANGE:

SMIRK~ .nd ARRL aaetlon, for·
eig...t.ta. proorinca, prafaclura, or c0un

try. COUnl ARRL aaetlona In the "fl US
, Iatea only; KH6 and KL7 counl as coun·
ttl". W.ahlngton DC counta " a aactlon
as wetl. Canadians counl as proorinoas: all
OItlr1ra count aa alal8ll, prO'tlflCe8, prafae.
turea, or count.....

Jun '_11
J I6-17

J 2S-2",. ,
Jut 1-1
Jut 1'-1 5
Jut 101-15
Jut2a-a..,<-.
Aug 11-12
Aug 11-1'
Aug 204-27

Sop'"
Sap 15-11
Sap22~23

"'6-'
Oct 11-1..

"'00-"......
NoaoIr 11_1'
DIe 1-2......
Dao:: 2S-Jan 1.....

SCORING:

COUnl 2 poln" for ".cn SMIRK cont.CI,
I poInl for IIOf'I-.SMIRK QSOa. Add aso
poln" . nd mul tiply by number 01 AARL
MelIona, toraIgn a1.tea, proorincea. pre.
faetur8fl, or oounl"" wort<ed for l lnal
~.

A WARDS:

Certi llcatea lor hlgh-acorlng S MIRK In
two dIYlaoona: USlCanacia and forelgrl.
Certitlcal.. lor nigh llCOfe In each ARRL
aactiOfl .nd foreign a t.te, provinca, pr~

l-.ct uff, or country.

ENTRJES:

E....... mual txt aubmllted on the lall.
1981, edItion of Ina oIflclal S MI RK log.
Sing le copi.. . re ava ila ble for .n SASE
and photocopl.. may be uNd. Send lOll
qq.-Ill and "lUles poatmarUd by July
etn 10: M.... S. A.I._ WB5NPK, Il932
Saddle nau, san AntOflio TX 7ll255.

ARRL FIELD DAY
St.rta: 1800 GMT June 23
Enda: 2100 GMT June 24

Spona.ored by lhe ARRL., tna cont"t la
ope.. 10 . n.mat.... r. in the ARRL Fie ld Or·
ganlza tlon phlS Yullon and NWT. Foral""
Itallons may be contacted for credit but
a.. not aliglble 10 cooIOpate. Tl'ofl object i.
to wort< .. many alatlona .. poaalble
under 1....lha".ldeal condltlona. Oper·
aUng limal are limited dependIng on you,
oper.lIng c lass; Check rul" balow.

Entry ca'egor1aa are claniflad by the
mulmum l'IUfnbal' 01 a1mullaneoua t.._
mltted I lgnala followed by the designa·
tlon 0 ' lhe ..ature 01 t.... ind lvldu.1 or
g roup particlpaliOf\. Balow 30 MHz, a
Ir.namlltar I'l'IU$t 'smai.. on • parUcular
band for al leaal15 minul.. once used for
a contact on lhat band. Ourt"'ll tni,
15-minule period, t.... tranamitter ia COlI
l idared to be t..namllllng a signal (aven il
It I. not) lor purpoe.aa at determining
Ir8f\SfTllttar class. Switching dowIcea are
pronibltad.

Clan A c:or.l.II 01 club . nd flOf'I-Ctub
porI.ble a tationa apecl fically 8llt up lor
Field Da y. Such a 'atlona must be located
In placell tnal .re not ,egular II.tion Ioca
Iione and I'l'IU$t uN no facilillea IfIlllalled
lor permanent atatlon uN f'IOf any atf\,IC
l urea 1""lalied parmanently for I'D U18.

Stallona mual be oper.ted under one cal;'
algn . nd undar the control 01 • alng la II·
can_ or trliStN lor each flfl try. All equip
manl (Includi ng artIannaal musliia wilhin
a :JOO.meIar circle. All contacta mual be
made wltn tranamlttflf'l and raceI-. 0p

erating Indepen6ent of COOfI~lal

malna. E..trl ..ts who, lor . ny reason,
operata a I..nsml tter or r-'var from
coo._'C:lal malfllllor .ny contactll will be
IIltad separately at the end 01 their claaa..

Any C1u..'" group W'hoaa flfl try cluaif l·
cetlon la two or more t....amitt..a (non

NO¥lce) may . Iao UH 0f\fI NO¥I~echnl ·

elan operating poallion (Noorlce btlnda 011

Iy') wilhoul changing lis baalc flfltry ctual
flcallon. Thl. ltauon (Including anl......a)
should be H I up .nd operated by Noorlce
Ind Tech nic ian lIcens8fla.nd should uafl
the call1ign 01 one of IheH oper.tora..

C1.... B consilltl of flOf'I-Club portable
lItallons Nt up and operatad by not more
tna.. two IIcenNd amateurs. 0I1ler pr<:JWl
Ilona are lneume u lor Cllsa A.

CI.sa C eeeeute 01 mobile a 'illona In
vehicles capable of oper.tlon whlll In rnl>

tiorl and normally operated I" tl'lla ma".
ner, Including antflflf\l.. Thla Inchldel
maritime and _onautlcal mobiles.

Clan 0 con.lata 01 atatlon. operating
Irom permanant or IIcenled . Ia'ion reee
Ilona liSlfI(I commerclal power. Thia group
oIlItaliona may onty coo,mt cont8CI' made
wilh Class A., 8, C, and E FlaId-Oay liI'1IUP'
for poInta,

Clns·E 11.llonl ar e the same sa Clan
o except they uH emergency power for
transmitt_ and recel¥ers. They can wort<
IlallOnS In all ct-..

Operatorl part~lpaUfl(l In FO may not
conlact lor poInl credit the FO porIable
atatlon 01 a group wllh which they partlcl·
pata. Any lItallon uud to contact one or
mora FD lItatKlflfl may not be uHd under
any OIher call duf'\fI(I tha FD period, 'x·
cept for family al.tIOf\fl.

facn pt\ofle and eacn CW segmenl ia
con.ldered as • separ.te band. All voica
conlactl ar, equlv.lent, and RTTY/ASCII
III counted .. ON. A atltlon may be W(lrl<ed

0f\Ctl on 88Cfl band-C08lband contactl
.re not a llowed. The use of more than ana
' ranamiller a t the same time in a alngla
band ia prohibited, eXce(lt Ih.t a NO¥'
lca{Tachnlctan poaltiorl may operlta on
any Novlea band aagmenl al any lima. No
repeater contac1a.

EXCHANGE:

Slationain any ARRl aecflon send FNlId
Day oparaliflll cI.... and ARRlaaetlon. A
four-l'8f\flmlttOlO" alation In NJ A'OUld send
MolA NJ~. Foraign lItatlona lend RS(lllnd
QTH.

SCQRING:

Scor.. ara baNd on lhe number 01 valid
contact poInla II.... tha mulliplier oorr.
apondiflll to the hlgheat power uNd It any
tlma d uring the I'D period, plul bonUI
polnta. P!lona cont.cta .r. one point
eacl'o, ON counts two points aach. Power
muttipl..... are: 5 for uai"'lla de Input pow.
aroltOWI2OW PEPjor .... \OfS.WdCout·
pull1o.W P EP oulpul).nd II using a power
sou rce Olher Ih.n commercial mai ns or
moIor-drIYflfl~ator; 2 lor ua ing a de I".
put power 01 200 W or len 0f'I ON and tOO
W P'EPor ..... onSSB; 1 lor uainga"Y'!hing
higher.

Ballerl.. may be chlrged while In UH
for CI.sa-C ent rl.. only. For other
cl..-, batt..... charged during the FO
perlod mullt be c:hatged lrom a power
IOUfQ8 lrx:\apel.,t 01 the _clal
mal....

Bonua poI ..t a will be.dded to the score
(after lhe multipl ier I' .pplled) to del...·
m1... the linal llCOfe. Only ClaM-A and
C1ue.A ' lallons a.. atlglble lor~



NEWSLEITER OF THE MONTH
The North Florida Amateu. Radio SOCiety'. Belenc«l ~odul"or I. con-

• I. tently one 01 tl'l& best c lub publication. In the nallon, In add Ilion to II Vlll y
edltorl.1 commentary and "et'Y comprehenalve h.m ne.... cover.ge, BM .Ito I...
c ludes Pet. Niseen W4PTr. -..eII-done "OX . nd 01'- Sluff" column. Two other
fNtUtllS-unlque.nd ".Iuable-began ....th the M. rch 1_ a totOFARS mem
bet bu.l.-a and aerv\Ce$ diteClory .nd NOFARS .ssl."nce and adYIce net
WOtl< II,tlng• . COngratulation., Prlllident Billy WlIII.m. N4UF.nd .It NOFARS
membe•• l

To enler your club'a new.Ie\lfIf In 73". N_sletter o f t~ Month Contest, send
'110 73, PIN 51f_, PetIll'llOrOo.>Qll NH 0345ll, Attn: Nttw$~t.oIlhe Month.

world, .U In ,.... than ten mlnuletl! let's
....... • cloa« look .t thl, network 10_
how we call uN II to beal .,...,nt.ge_

Unilad Na tion ' . N_ Vork Clly
Stanlo.d University, P. lo AltO. California
Northeastern O.hu 1.land, H.w.il
MI. ......ma, J.pan
Tel Am Univere ity. I.,HI
Hel.ln.... Technical Un......lty. Flnl.nd
Madel.. 1. land. A1rlc.
Tr.nsvaal . Sou th Alrlca
(,lIent)T.,. I .

DX

1) f/JO'J\, Em..pency Po_-l00 point.
per t"n.mltt.r 'or 100% eme1g811Cy
power. All equ ipment and fa cilities at the
FO 'lie muet be operated lrom a source
tndepelldellt of lhe co..omercl,1 .....i~

2) Pub/lc R.letlons _lOO poInts'Ot pub
lic relet Ion•. PubUcity must be obta ined o r
, boNI lide "tempt to obt.ln publicity
must bIo~, or operaUon must be COlt

ducled trom a public place (such ...
ehopoping QlItIler). EYIdence must be sub
mitted In the lorm 01 a clipping, a memo
from, BCfTV .t.tlon th.t publicity ...as
gl~, or. copy o t maten.lln.al ..... nnt
10 __ medi.tor public ity PUlPC ItIlI ,

3) ~,n.~ Orlpimlllon-l00 poInl' lor
orlgl",tlOn 01 , message by the club pre.l.
dent or othoef FO le.der, .dd.. ..ed to the
SM or SEC, ."tlng the club..-me lor non
club oroupt, number 01 oper.lors. lleid
1oc811on, .nd numbll< or ARES memt>ers
partiC ipating. The mlIlINge must be t"....
milled dUfing the FO period .nd a ' ully.
NfVlced copy 0111 must be Included ... Ith
the FD report. The message musl bIo In
standard ARRL. ..-n.gelarm or no cr.dlt
...m bIo g.......

4) Meu a l1ll Reply_ 'O point. lor e.ch
me...ge received .nd .el'yed during the
FO ~Iod, up 10. ma. lmum0l100 polnte.
CopiN of NCfI ..-..age, IlfOP"rIY ....
Ylced. must be incl udll<! with lhe FD
leport .

5) S'f~II" 050-'00 points can be
Nlrned by~Ieting .t INI.t one OSO
..., uta/l ite during I'" FO P'f\Od. Tl1e ....
peater prowI,lon i.....ived lor ..ta/ Ule
asos .nd •••tel lit••tatlon does not
count , . an .ddlllon.1 tllln.mll le•. Show
nteltlte OSo. , •• separate band on the
eunvnasy .'-t.

8) Nftur,' Po_-FO groupe making a
minImum 01 5 esos w!thout u.lng power
Irom Comme<cl . 1 m.ln. or pet.oleum ee
rlY.tl_ can Nlrn '00 point • . Thl. ,Iter",·
tlve power source , Iso Includes batten"
charged by "'tural "..1\8 (nol dry cell.~

The "'tu.a l-pow", .tatlon counts .. an
.dditlonal t.an.mlller. II you do nOt wanl
10 cllllfIIJII your entry c ia.., take one 01

Chad Harris VP2ML
Box 4881
Santa Rosa CA 95402

THE NCDXF 20·METER
BEACON NETWORK

Have you beerl lI.tening on 14100 as I
s""","led 'ast month? II not. tune your r&
ceIvef to 1l1li1 lrequency as you read the
column thl. lime.

What do you hear under .1I that In terler·
ante? A .tr.nge PIll... 01 CW algnal.
Ind long dashes lrom . tatlont.1I oYef the
world. This I. the 2Ckneler beacon net
work, constructed by the Nort he rn C.,lIor·
nl, OX Found.tlon {NCDXFj.

ThI. netWOfl< conal.I, 01 a/gIlt auto
mated bereCl.. scattered around the
glaDe. E.cl1 beacon traMmil. on • I tficl
time sequence ('99 Tsble 1I-

Th' beilcon, provide current Intorma·
lion on lhe . t.te 01 t he lono. phere . nd on
radio propagation to w.rious parl' 01 the

Flori

aaq~1

your Olher Iral\8mlttflf' off the . Ir whUe
.....klng lhe natur.l-powet QSOs. A Mpa.

rate lI .t of natural-powet QSOa shOuld be
anc:lOOM<l ....ilh you. entry.

1) WIAW Uen ' I1lI-A bonus 01 '00
point. wHI be earned by copying a .pecl.1
ARRl FO bullet in senl 0W!0t W1AW on lIa
"",ularty ._need lrequencles Just
blIIor••nd during FO. Thi. ~ge can
be .ecelYed directly from W'AW or by .ny
.el.y method. An accurate copy 0 ' the r...
c.lved lMS...ge .hould be Included In
your FO report.

REPORnNG;

Ent.les must be po.ltmafked by July
24th; no late enlrle. can be .ccepted, A
complete entf)' con.I.I, 01 • • umm.ry
sheet .nd • list 01 . 1. lions worked on
NCh banG'mocJa during FO. pl.... bonua
proof. The list 01 alation, wotlced on INCh
band or mode m.y take the lorm 01otllc lal
AAA l dupa .heet. or en .Iphanumellc
lI.ting 0 ' call.lg", ...Otl<ed per b;jnd .nd
mode. Thi, 11'1 .....y be oompulfIf~'

.ted. Incomplete or Il legi ble ent"" wHl
be cl.stilled .. check log• . A copy of FO
logs .hould be kept by YOUf FO group but
• hould not be aent In unle...peci lically

.......-
E.ch 01 th. beecon, con,lst. 01 a

power .upply .nd control I"" • Kenwood
TS-130 lransmltter. and.n omnidlrllC1 lon-
• 1 . ntenna. The conlroller 'eaIUr" •
quaflz.clock accuracy of one pan In
'0,000,000, a mlcroproce.sor to geRM.'e
the beacon CW IdenlUlcallon,.nd .....itch
Ing netwotlc to reduce the power 01' the
tr.nsmltter ln ,O-dB .taps.

0000 4U1UN
0001 W6WXIB
0002 KH6QJB
0003 JA2IGYIB
~4X6TU18

"""""'8
0006 CnB
0007 ZS6DNIB
0008-.

rllQUlI8ted by the ARRL Normal ARRl dl..
Qualil icatlone rules .ppty.

All enlrles and rllQlMlt. lor olllcl.1
lorm. .hould be addfesaed to: ARR1.,
N_lngton CT 06 111. Include.~" by 12"
. e ll.addressed envelope ...Ith a-ee. post·
.ge lor a complete Flel~.y entry
pecklge.

CANADA DAY CONTEST
Starts: 0000 GMT July 1
Ends: 2400 GMT July 1

Sponsored by the Canadi.n Amal_
Rad io F..,.,.tlon (CARF), the cont"t I.
apen to.1I ......Ieur••nd lIYetYbodY work.
_rybody. Entry ereeeee Inctude .Inglll
oper.tor. .11 band.; .Ingle-oper.lor,
,Ingle band; and mult l-oper.tor,'U bandl.
There af' a lso separate eingle-opetator
ORP (!).W oulpull cr..... lor . 11 bands
and .Ingle band.

U.e .11 band. Irom '60 to 2 metelS on
CW .nd phone combined. All cont.Ct.
wllh ......teu. "ation' ,fe "alld. Statlone
may be wotlced t...lce on NCfI band. once
on CW .nd once on phone. No c rossmode
conlacl••nd no CW contac t. in the
phone band, ar. allowed.

Thi. POW'" ,eduction'a one ol lhe""'Xt
I.sclnatlng aspects 01 the beacon .ys
tem. Ou.lng Ihe 58 .econd. that each
~ I..nsmltt. Its oulput power- dr0p8
by a lactor 01 10 """fY len eecorods (_
Table 2). The Ilna' 9-..e~ da",..
precedll<! by 'ou, dlts, I. tenl.t the power
leoml 0 ' only 0.1 w.u, ! And yet you can
heef the O.l-W.n level '.om _al of the
belCOl " .

A Kenwoocl TS-130 u.na.ceIYet .nd •
Quad .ntenna comptl.. lhe rllSt 01 the
be.con. The Kenwood tI.n.celomr. h.om
held up very wall under the continuous-
duty oper.tlon 01' the beacon'; no be'cor,
n.a. _ beerI off the .1. lor tf'nsceoI...
problema. The . nlenna I, . tumaWa m.dlI
01 two Quad loops .t rl""t .ngl" to eac/'o
other. Thl, antenna produces .n antenna
Plttern pr.ctleaUy omnidirectional In tl'l&
notllOfltl' pl.ne. • nd ....lth the pattern la·
WOtlng IQw..angle radiation In the Yltrtical

EXCHANO E.-

5lgn.1 report . nd con.ecutl... ..,Ial
num ber .t.rllng with 001. VE, . Iation.
thouId alSO send lhei r proyInce (NS, NB,
PEl). Do not 11M • separ.t. Htiea of num
bers on each band.

SCORING;

SCOr. 10 poInt l lor INCh conlact ...Ith
Canada, , POinl for contllCl' ...llh othert.
vee countl as Canada. SCOra ' 0 polnta
lor eac/'o contacl wllh .ny CARF offlcla'
.t.tlon u,lng the 'ulli x TCA or VeA Multi•
pller. are the number 01 C. nadl.n prov·
Inc-.'I..... ltorillS wotlced on each band on
NCh mode (12 ptO¥Inc-.'lerritorlelr " 2
ITIOdlI$ for • max imum 01 19.2 possible
multlpll...~ Contact. ...Ith . tatlon. out ·
. Ide Can.d. c"",nt lor point. but not mul·
tl plle•• .

FREOOENCJES:

1810, 1640. ~25. 3710. 702S, 7070.
14025, 14150,21025, 21250. 28025. 28500.
50.040, 50. ' 10, 1« .090. 146.52. Suggeal
phone on lhe ""en hour. (GMT), CW on the
odd hours (GMT). Since thl' I" Canadian
II)OnSOtaod conltlllt, rememblIl 10 allY
within the leo-I Irequencles tor your
counlryl

AWARDS.-

Certllicates .....11 be 'W,fded 10 the high
lISt lICOfe In each category In NCfI prow
Ince.'l errllory, US c.1I .rea, .nd OX COUtl

try. II scores . re CIOH, second·.nd third
pl. ce certi llca les ...111 be . ...a.ded. Add l·
Iionally, _,I trophi" wlll be a w.rded
10 tome lop lICOfer. courtesy oI,l)ORSOft.

ENTRIES;

A ",lid enlry mu.t contain log .heets,
dupe~s, • et:1oM sheeI: shcJwjng claimed

OSOs, OSO polnt... UtI 01 muWpl""',
.nd • calculation 01 final c l.lmed lICOfe.
COYer lII>Ml••nd mult iplier checkl i.ts ..'
. v.ll.ble. Ent rlM should be m.lIed ...ithln
one monlh 01 the eceteet, ...ith your com
ments, to: CARF, PO Box 2112, Stn 0 ,
OIt . ..... Ont.rio.KIP 5W4 Canada.

Results will be publ llh«l in TCA, the
Can.di.n am.leur magaziN. Not>-$I,Ib
,crlber. may Include . n SASE lor • copy
ollhe re.ull • .

pl.ne. Each side 01 lhe Quad loops I, 1T'
1" long.

Each beacon pack.ge, Including .nten
na. COlItt .bout IU300. The Northem Call·
fornla OX Foundallonl' plcJ< ing UP lhelab
for Ihi, ..,l i/8 projecl. incl uding the eIgftl
baacont In place,.nd l ulure b6ac0n. (_
below).

8ehfnd I.... 8..eo..a

The Ntwook II lhe br. lnchlld of Stan
lord Research lnatll"" aclenti.t Or. Mike
VIII. rd W6QVT. who h.. had I long lime
Intere . t In worldwide radio propIIQallon.
With the aupport of the Northern Calltor·
nl. OX F"",ndatlon and the lICllve a..'"
t. nce of _al San F••ncISCO Bay ....
smateur" the N tW(K1l began to taka
,h.pe In the lat. 70• .

Oaom le,son weaKS look lIOffIlI lime
oil lrom his multlmlllloo-doilar Silicon
V,lIey company to design the necessary
lIII'dw.... HI' contribution Included the
oYef.1I design o t the network a tong with
the det. II, Of the . wilchlng .yslem to
ch.nge the POW" level 0 ' the trans miller.
Jack Cult i. K6KU designed lhe clock and
mlcropr............. ""'lch control t.. swilch
'ng circultry .nd oer-.te lhe codlIldentl
lication. J . ck ..... h. d considerable e x·
perlenceln th is 1I, ld; he', the CUrll' 01 the
Curlia k.......nd codo-teac/>et llnel And
linally Cam Pierce K6RIJ assembled much
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A1l.01ze MAQ AIpoIt CoordINtor

AI Lotze III an a.ceU."t man lor tile Job
01 coordlf\lltlng I...... beacon report•. In
hi. 53)'M1I II en amal...., ....1_ photoj

has IJT\IIMid 282 countrtM on CWo His
III1Ion Il>SIy I. II elaborate .. any he
hal uled In more th. n 50 )'81"', but }'OIl

m.y note lhe .bIlenee 01 such Item. ' ll.n
. ntenna . wltch, .ntenf\ll rotor, 01' .m
plUl.,.

.... i1If\Il Kel 'wood !MIl'e!oot Ihrough •
Johnson ""tchbox 10 I G5RV.nt_ on
I.... roof 01 hIll horne, II lgh on . hili .bove
S.n Franc l. co. Al clai ms hi. OX llUCCesll
come. 'rom hill .ulli.. ' 'Th.,e 're more
.I."one with lhe . ufllx RQ In lhe OXCC
lilt ing "'-n any ot..... lItJlllll,- AI notes
wltll I twinkle In hi. eye. Desptte Ihi. lim
pie . 1111on IfIlup, AI has lrequeont ly .....n:l
. 11 IIlghl beacon. In one cyo:: l., espeel.lly
. round local aunll! """'" 111I A Inde. I.
under 10.

A Ionlt1lme fol~ of rldlo~
lion, AI monltOll WWV~11on but.
Una dally. W..lhlll' permllUng. AI . 110
Hla up hi. lelescope """y day 10 chart
the .In.nd IIOllIUon 01 each .unllpot HI.
etIIrt. appellr In ORZ DX IMl'Y week.

.... mal nl.lna lively comrnunICIllonI
wllh his Ilr.flung collection 01 fIOUIar
t 00. f8llOrIlIII. Wltll I wor1Ilng corn
""nd of French, Spanl.h, .nd Glll'mIn, AI
. ttem pts to respond to ITlOllt report.,. In
their na t ive langu. ge.. With dally ch. rtll
01 the .un'a IUl'fICl ' Of .,....... ca,eful
graphing of I.... WWV~tlon InIOf·
mellon, Ind more IIlIn 50 .,...... of __
I.... exjllll'1eol lC8, AI holds hi. own . mong

Making 'IICI • AlpaFta

II }'OU .r. aerlouI about U.tenlng to II...
beacons, you mlghl w.nt to .h.re your Db
..,..allon• • nd Idea.....Ith Olher. 01 .Iml·
lar ptlrIUIIlOft- B..~ (Io. rwport C<X>'dlnator
.... Lotze weAO (_ photoj collects lhe ...
ports lrom regular and IIl'llgUIar reporters
lrom I II ower lhe wor\d.

AI 01 lilt wlnt." Aillad received more
Ih.n 250 raportslrom every continent . The
reportll h. ... r. nged /rom • • Impie, ~I

hMfd your be.: >' yeslerdly,M 10 corn
pin end delliled an.a.tr- and I ........ of

PfOPlgatlon. The ITlOllt dedicated Ira_.,.1European atlentl.ts. At IH.t one Be!
gl.n am.teur ll8fld. In a lUll page 01 c0m

ments .nd Ideas IMl'Y monlhl Othlll' regu
III report.... Incloo. engl........ ' nd ahoft·
........ 11111-. (SWlll~ ",. tlllI 01 report.
.. sl'lowI that ~ don' r.-:l laney
l:IQlIlPff*ll 10 monllor lhe be. CCH ' net·
wor1l8; AI II.. r_I'I8I\ • report lrom •
Czecho.lov. klan .mateu, who u.ad • dl·
rect-con.....lon racaIver!

A.ma11lUfl Ind 0Ihlll'a Inl_lad In be
COfTIlng rlgUllr monllora.nd repol1.,. lor
!!'Ie bPI : I , nelworit should contect AI
L.ot1e weAO, 46 Cf.gmont A...., S.n Fr.n
eteee CA 94116-1306. AI prelers lhe 01·
flcl.1 reporti ng larm but ....llIlCknowleclge
.11 ,eport. with' bPl con nelwor11 OSL
You don't !\fI... 10 ...... all elgIlt bel ...
10 -.d In • report, but you should lI.tlft
to the network _.1 Umes . 1 different
hou'll .nd note . ny patt.,ne.

The Informal coIleclion 01 regul.. bea·
con w. lchlll'. llpendl more time lI.llftlng
tllan t"", do Ir.namlttlng ~Ike any good
OXlt!) but tllPiy 00 occlllonally k"Y UO
tllei l rtgs durtng the 2-m1nute HbfN,kM.t
lhe end 01 88th aequence 01 bulieUn. , If
you li sten clo.ely during thl. "oil" t ime,
)'OIl mlghl heI' • beacon obsef\oer lend
......1 8 hrl:I de WBf'Q,M or ••Imll... ".....-

. nd~11on from your locat ion? Do
I.... . 1"",1 lltrengtlll oI lhe polar and the
equ.tor l.1 patha ch. nge . t lhe s.metlme.
01' In dUf.,enl pett.,n.? The po..lblilt iea
. re end.....

-

'4!a,

eech bucoo. del:reeIM by. t,clOf of 10,
or by lOde, each 10 secohda. You can cal·
Ibr.te YOU' 8-met., by c.refully witching
Ihe meter durIng theae power changea.
Your mel., reading should drop b')' 10 dB
(. little teea lhan 2 8-unlts) each step in
power reducllon.

If 'f'OUI" receiver doetn, trlCl< this way,
you might w.nt to produce. callbr.tlon
ch.rt to reueet tbe aCl ual power 11Ml1e.

And, 01 courle, lhe be.con. lell ....hall.
happanlng wllh radio prOPlgatlon rlgh r
now. How fnenJ blloo..s can }'OU .....r?
How strorog are tllei' signal.? How do
I...... llignal strenglh. compere 10 0Ihlll'
d.ye wilen Ihe prop.g.tlon was good, me
dium, or I.ir?

BMcon report COOfdlnalor AI Loll'
W&AQ 11lII. thai the tnlC~1I ~I •
more accurate picture of ~llmal"'"
radio prOPlgatlon l!\fIn do the WWV bull.
tin. 01' Ihe 1000eca.l. by chart. 01' t.b1es In
the .mateur·radlo ""guinea. ' 'ThO$e
Ch.rtll don't lnelude lhe A IndeX" (see thlll
coIurm, luI month~ "Their Maximum
lJaIbIe Frequency chart. onty reflect
lIOI.r flu• . But I ha... lOUnd the A Index •
more te ll ing Indicator 01 pr_t propag••
tlon," AI expl.lns.

How ean lhe OX.,. best use till. propa.
gatlon InIOflTlllIIon? First, beacon recep
tiona might .uggest good poulbUi l1eI for
directional COs. If }'OU ~now lhe !MInd Is
open lrom}'OUr Icx:;atlon 10 EIIlllfO AlrIcI
(CT3}}'OIl might try. CO directed tow.rd
th.t .rea. OX Itatlonll are much more Uk..
Iy to ."._ , directional or apecilic CO
tllln I more Qll*'eJ "CO Ox.M

Wllh regoul,r listening. you ean teem •
great deal .bout radio P'OPIgallon lrom
raur s t.tlon to other p.rts 01 the world.
When does the long Of . ke.... pa lh open up
10 Europe, or 10 Japen? In whiCh direction
daM II peal<? WhlI _ the dlll ...1fIOM In
. Igna! strength II dawn or aunMI
pe...? When I. I.... belt lime to get up In
the middle 01 the night to WOf1< lh.1 rare
OXpedltlon?

Th' a'lld .tlldent 01 rad io propagallon
can UH the tn:OI' nelwor11 to oblaln
...." more InlOflT\ltlon. 'IYIIIt I. the ,....
tlonahlp betwMn 1M WWV Ilux numbers

19 It : >lll dI.h)

19 an ~CHlll daah)
(9-aecond delh)
(9-Iecond dllh)

OST de fClll.ign)
...... '"

looW.II11
100 W.tt.
10 WItt.
1 Wall
0.1 W.tt
100 W.tt. SK (call'lgn)

The entlra~ taI<ea about 58 .......oda,.1 about 20 WOfds per mlnute.

r.bIoe 2. 8NcOfr """ml..1on perrlnl.

power df,y .h... da,. you can use I....
be. :0.. networ1l to iTlOi'IltOf the condition
of )'OUr station. By logging lhe signal
strenglhll 01 the dillerent beaconll .t varl·
OUt limes 01 tile day, you can build. refer '
~ polnt lor Cl\angee In 'f'OUI" lI.t lOft- For
example, If 'f'OUI" coulal cable beglna 10
detariorate, )'OU might notice • gradual
,educt ion In lhe s ignal .trlll'lQlhs 01 the
be. con s. Simll.rly, ch.ng" s In . ....ncnee,
filter., . rId rlgll can be compered to lhe
references )'OU establ lllh by con.lstlfttly
monltortng 1"- be.ce..., .

Suoch consl,tlftt monllortng I. Impor·
tant II )'OU w.nllO el iminate the Ylgari..
of propagation Irom )'OU' con.ldefatlon•.
You don't w.nl to rip OUI • new .nl."na
Just becauM roo tl$tad It on I.... dloy 01 .
110I... "are!

You can .Iao use the ben 00 nelwor1110
checll I.... Iow-Ingie radl.tlon pettern 01
)'OUr .ntenna. Since ITlOllI 01 tile beacon.
are. goodly dl.tanee from )'OUr station,
ITlOllt of the radl.tlon you heir lrom them
wllI.rr1ve"}'OU' enten.... al tM tow pOI,
etIIrecterlllllc of OX COIMlUflicIIIona. ey
llwlnglng your .nl8Of\Il during Ille long,
9 ascond dlllh of ",ch beacon, you can
note rel.tlve .lgn.1 .lrenglh. from the
l ronl .nd the back of the anlenna. You
may lind t.... r.tlo belwMn t...... Ilgu,"
qItIte c)lfferenllrom ttlll adverI lHd by I....
ent_ manufectur.,1

Of _ g,..I., Inl_ 1 to 1M ox. will
be Ihe .ngle 01 mlnim.1 retotptlon on the
• nteRf\Il. BMm or directional .nlennas do
I~ I.... llignal strengtllin I given dI·
rectlon, but IIlPiy . Iao _.n _ more
vIIUl~~ by reduclng t ignal
.trengt.... of .t.tlon. lying In ot dlfIC-
tiona. The ability to "null out" or nulllly.n
Int.,I. rlng st.tlon Is all",st Illimport.nt
.s the Incrlllll:ld . lgnal .trenglh given b')'

tile directional Inlenna.
So the OXlt w.nt. 10 know where to

point lhe beam 10 minimize reconpt:ion of
the offending .Ignal. Knowing~ the
null. are In you, antenna paUern I. as im·
port.nl as kno....lng lhe lronl·to-back raUa.

Anothlll' Immedl.te bonnelll of tM
NCOXF be':O'Ii networ1l Is It . use lor
$-met ... callbfltlon. ",. power ""'" or

AILott' W6RQ coord/n.t.. lila beacon repor/$ from rfl/$ mode$llferlon.

Ualng Ille~_

n- b nll, boIh Indl'tldulily end
... Al'lwoR.~ many benelill to lhe
OX.... 9MldN " ... otMou. \.1M of del.,·
mining !MInd openings, h. m. ean Ule Ihl.
. yetem to check .ntennlll, compare rlgll,
call br.te t .....r S-mel"", .nd compute
anlllOOll PlIttllfM. lei'. look .1 _ of
t...... ponlblllt...

Sinee I.... t 0111 put out the _

of the IletUflI !\fIrClw.r. and~ U"
ectual tlnCOl'~. NCOXF Preal
dent Jack Troat., 'N6ISQ provided (.rId I.
continuing to provide) DYef.ll coordln.·
tlon . nd Int.,f\IlUonal lItJpenll.lon of t....
netwook.

And continuing on cNty on • df,11y 1»$1.
18 .... Lotze W&AQ, who coordlf\llte. the
regul. r obu.--. of t.... be.»•••nd
complln lhe repol1s I.ee below).

Among the other perlOO. vltll to the
.._. of t.... t COl' networ1l.re the I~

divIduaJ til 'W' MCUltodieros.Mn- ....
the hamI Ind groups, carefully lMIIected
by the NCOXF, 10 let up I nd OPllf.te the
beacon• . In ""ny c._ the belcona 're
undlll' the .usplca. 01 • university,

The beIC"'" networ'< grew ,lowly; tM
11...1 b ~ WBaZNL, went on 1M I lr II
the end of 19re. WBaZNL ha. Cl\anged
call,lgna. coupI4' of 11..... li~ thllfl end
II no.... W6WXJB .t St.nlord Unlver.ity In
P.lo eno. c.llfornl•.

Th. t IIrat beacon required more than
hardwlre. The t .. : , transmit, wtlet I.
technically In t,If\Illteno.c! AI) amiulon,
whlctl I' no! ~Itttd unOlll' Federll
Communication. Commlnlon (FCC)
,""llUr ru'" . So the Found.tlon h.d 10
requeat ••peel.1 ....alver 01 lhe FCC rul..
to lilow lhe beacon to begin tranamlll ing.
The _ hIlld true lor the He.....llen
be. OI~ KHllO'B, Uf'ldtr the w.tchlul •
of BoO JonM KH60. Perry WIIII.m,
W1UEO 01 lhe AmerIcan Radio Rel.y
Laague '. Wn hlngton DC olllce 10" 11 In
, tl'llfT*'lteJ In obt.lnlng the ~nry
.....1.....

On I 0Ihlll' hand, the ethlll' be.co..
Iocaled "wllhlnM lhe United Stet.. r.
qul red no lluch llpeel.1 perml..lon. The
4U1UN beacon .1111 on UN 1lll'l"ltory In New
York City end Ihull f. II , undlll' the rulel
of t.... Inl.-natlon.1 Telecommunication
Union, which permllll the be.:OIL

The "tUItion 10''' _ more compllcal·
ed In J.pen. J.pe_ ,""teur regul.
t lons had neither rul" nor .t.ndardll
I bDul bMcon8. In order to get permission
10 est.bllsh tile be.coo. In J.pen, JA llama
had to wor1I with tM Iicenllng .uthorlty to
rrrl,. Wltl,.#y Mw fflQUl.,lons IOf belcon
lI.ndarda.

Per.....r.nea prev.lled, how_, .nd
by ..rty 1983, . 11 elghl bNCOfI* 10'' '' on
the .Ir. ",. b..oou,' record 01 depe!lll
Ibliity nu ~ -V good. SofTle 01 tM
~I HOI UIOCl.ted wllh unlvefslt_
must OCCIlllonally IhuI down to .void dis
lurblng delic... experiments. But there
11I..~ lill i' unscheduled "downtlma"
on the .yetem. ",. only recumng problem
was . 'Ingle raellllOf In t.... power auppIy,
linee rllClllC«l The Al'lwor1I', on-t lrne
record I. • or-t Irtbut' 10 I.... clo!osign,
angll'_lng, and ""Inlen.nee 01 lhe

. beacon• .
",. -V depend.blllty 01 the bucona

has led 10 DOe llllght probIern: the Clock.
01 t.... b oo"llowIy drlh,.nd I.... bea
cons lIart to ooar\Ip. The clock. In lhe
beacon' Ire .ocvrlle 10.bout DOe part In
11ft million, or .DDut one hal l MCond •
iTlOi'Ilh. Since lhe beacon. have required
no malnl_nee Olhlll' than r-.lUng tM
clocl<a, t..... , II,....... ha... occ..1ona11y
drlhad -..gIl 10 ovenap. So II you wlnl
to HI YOU' wllch by I radio . Ignal, lune 10
WWV (_ th la column. April, 1984).
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AWARDS

he prot_lonIll pro(I&QAllon ....pert. with-"-
'-uh. of ....con NMwoft

The IniorTNtlon f,om the be.coo.
••tchln contl~ te pour Info AI'.
_1100• • 110 .t wllt be yea'. belore .ny
tt.t l.llully v.lld r••ult. come I,om til l.
'*~ But AI hat noted _.1 trendt
orhlUo beumof ..1dei.1 ...-y quldl.ly. The
f1r.t• • r'ld pertI.pS most Interestll'lQ pet
tern, i. how the low..power s lgflels can be
'-rd cIMtty. QRp ....11wtI..1. heve bMn
..yl ng till. for years: you don' need
~ to m.k. OX eonl.ets. USI. n for
yourMll to nea, how o" en you un hu,
t .... 0.1..w. tt ...... of I.... be. :: ... M,k..
one w,nt to ban .1I.mptil lers.

Anot.... , Int.restlng conclusion tug.
IiJl"led by the be.'OOI ' nelwort< I, Ih, l tM

Bill Gosney KE7C
Micro .lJO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

ELMER OF THE YEAR
F. i'l*odeIl TlM.WOfltI W2SUE w..

e"- .. OC'NA·. Nonhllm New JeoMy
CIIapI.... 1983 Elmer 01 the Yesr I,om •
lleld of nomi_ by • oommltl.. wI'IIch I~

eluded IUCh ....0'01_11 local_t~ ..
.IoHclh h im. W28HM. lINd of the W2
ClSlBu,..U, and William Mumlord W2CU.

W2SUE hM ~ l-=tllng n.tm-radio
ClOInM Ilnoe 19l16. He eunwotly I-.J_
NcwIoe (;1_ at the Nutley NJ Red CroH
Building end la aetl ... in Army M." as
AARUP.

SOUTH EAST QUEENSLAND
TELETYPE GROUP AWARD
ThIs .wa'" It open to .11 tr.namilling

• nd Ii.tenlng amaleulS wno gain .w.'"
points In the loIlowing m.nner: Aus l,allan
emal...,.. musl lICOI". 5 poInlt . r'ld 0¥81.

_ emat.... mutt lICOI". 3 poInll.
I.)To qualify• • ".llon mus t . where

ponlble, copy the olllel• • SI.lIon 01 Ihe
Soul" Eatt ",-"I.nd Teletype GrouP.
VI(' TTY, during. _ broadcaSI . nd. In
the ease of. I,.ns mltli ng . m. leu" pett ie
lpe le In lhe etllbaek (2 .ward points). A
port ion of the printout 01 the_lJIO,Id.
east together with II>e !loale, lime. I,equen
ey• • nd bIoadcut number a'. to .ecom
pany the lIlQuest for tile .w.rd-

CbI AddIIIonalIy• • tr.namltl lng . mateur
""".t wortl: Ih,.. membeI . ta llonll 01 the
SEQTG on RTTY 11 point Ne"'). log ex·
t ract. end/oI prlnloul. tie to be Inc:lucIecl
wIln the .wtld ewtleallon, a r'ld eKh
mernoer st.t lon may be counted only
onet IOW.,dslhe . wa,d.

«:) Ust....lng amaleulS should, '1'1 lieu 01
(bt, torwen:I log ••1fllda a nd/or prIntoulI
01 th,.. conteell 'nvolvlng dillerent mem
ber .1.llona 01 the SEQTG (1 point ••eh).

Applleant . lor the .wa,d should lor·
ward t.... lIDOfot InforTNtlon 10000her with
one doIll' Au.t,.lIan or 5 IRCa. to cover
pottage .nd print ing COlIt • • to the $ae,..
tary, SEQTG, PO 80. 21• • Sunnybt.nk,

a.-.el.r'ld '108. Au.s".lit-

WORKED ALL BERMUDA
The WAB Award I. IHued to amateurs

throughout t.... world by the Rad io Soelety

t ,edl tlonal ••pl. fIeUon 01 how " dlo
w._ I" .... mora then 2500 mil.. I,
wrong. The I.xtbook' el.lm In. t . Igfle"
whleh tr....II.ttller Ih.n 2500 mil.. mus t
bounee baek . r'ld lorth between lhe
Eartn'. surl_ . nd tile 1onolIpher'e_·
. llirMS: multl-flop propag.llon. HowiMIf.
muc'" of the s lgn. l ls 10.1 In . ach boun.o::• .
The melhemli let 01 Ih" lheory suggest
lhet the 0.1·W.1t be. eo.. WOU'd _ be
h6a,d II the slgflll __ to propegat. vi.
mutll-oop PI'OPIIllItlon. So tl>e rad io . Igflll
mutt get lrom Itlefe to hllfIl In IOfTI8 DIner
w.y. we mey _ knoo/If exllClly heM the

slgnel t"vela, but we do know tn.t lhe t...
d1tlootl multl-hop l/>eofy hat I'Ioles In II.

AI hes .1110 noticed lhel tl>e A Index
t eem. to be e losely ,ellted to beacon
,ecept lonl . The only limes I>e has IMla rd

of Bermuda. TO qualify, .ppllctnt. musl
submit proof oI ....vlng worked. minimum
01 nine (9) pa,lslles In Be,muda: Sandyt.
Soulhamplon, W.rwiek. P. get. Pen>
bloke. [)lM)nsh1re, Smith'• • Hamillon,.nd
S t. George'•.

The award la a n . ntlque map 01 Ber·
muda (20" x 23'1suilably Insc,lbed wllh
the '-:I~t ·. _ and u lisign and
.Igne<! by His Excel lency the Governor 01
Bermuda.

The . wa'" I, not .v.llable to al.llons
wno worked Bermuda vi. mobile i~

eluding m. ritlme or .eron.ulie.1. No
bar'ld or mode . ndorsemenl. are . v.ll·
. bIe. Only one mobile or port.ble ' rom
within 8eIrnudll maV be used In making
cl. imed eont.els on YOU' .ppllcallona.

OSL c.«ls .r. ,equl,ed lI$ prool 01eon
lact .nd they musl be ......1 to tM .wards
manegel with lIUtIlclent potl.ge 101 thelr
••Ie ..Iuln. The Bermuda Aw. rd Is i.sued
Ires 01 el\a1Qll1 Submll YOU' .pp1lution.
to: Aw. rd M. fIegel, PO 80. 27~ Ha milton,.-

WORKED BROWARD
COUNTYCmES

The BIow.,d Am.leu, R.dlo Club. In.o::.•
spoIIlIOrS the new WBCC . w.,d, .v.llable
10 licensed lIlI'\IleulS wno aubmi l proof 01
I_.y eont.et as 100Iows :

,.) Resident . o' Brow.ld. Colliers.
Dads. Gladee, Hendry. LM. M. r1In,
MonIoe. or P. lm Beach count ies mu. 1
wOlk .1I 29 01 the e lties lIaled below.

(1:1) All oilier .mateura mus t wort< 15 of
theN e ilies with in 8row"ard county.

To be .... lId••n conleets must be veri
lied by .1 least two f.llow . maleu's and
. pplleallon muSI . how .11 logbook In'OI·
mellon u well es lhe QTloI 01 tile ttallon
worked.

To .pply, m.ll YOU' . pplle.tion with
$1.00 IUS lUndsl and IWO fi,. t<I. "
. t . mps (OX tt.11onlI ~ 10 IACt) to:
BARC Aw.,d M.nager. WOfRAF. 1921
NW .1.1 S t,eel. Oakland Park FL 33308.

Quali fying e lty eonteet. In.o::lude: coo:.>
nut er..... C"~ City, Cor.1 ~nga,

0.1'11•• O.vl., o-fl.ld SNeh. Fort lau
derd.le. Heelenda Vlll ige. H. II.nd. le.
Hilltboro EloNdl, Hollywood, Lauderdale
by-the-SN, laudeldlole lakes. laudelhl il .
Lazy lak•• Ug"lhouse Poll'll. M. fQtl • •
MI,amar, Nort... Lauderdale, Oakl.r'ld
P.rI<, Paltlland, Pembrok. P. rk. Perrobooke
PI ...... Pl.nl.t lon. Pompano Beach, Sea

.11 eight beaeon. II Ih• • • me Ume nes
been when the A Inde. I. VVf low. 10 or
leal. He notes tnal t'tdil ional propa~
t lon lore<:utlng, In.o::lud ll'lQ the eh.tts I nd
t.b1et In tht lIlI'\Iteu, pr.... do not In-
elude trw- A Inde. In their CllleullUons.
TIlu.s _ wilen the lIOI.r Ilu. mlghl be
high enough lor good recte, the ... Igh A In-
de . may prevenl good propagation.

The Full.. of the~

WIllI 'S lheld lor the NCDXF 2t).meler·
be' 011 nelwort<? The IWO Moll" minutes
c:4iO'llln'y Suooesl t .....t .1 IN$I IWO more
beaeon, will be lotlheoming lIOOn. In lhe
work. lor tnis lummer II. beaeon on 1M
nortn.m eOlIst 01 Soulh Amerke, In Co
1ombIt- Anolher pot,lblllly lor • lenlh
beacon Is the southern end 01 the South
Amerlun conti .......t , but the resl P'OPlIga·

Ran.o::h Lakes . Sunrise, Tam. ree. and
Wilton M. nors.

WORKED ALL ASIAN AWARD
The WMA plogr.m reQul,es lhe .ppll·

unl to WOI1I 01.....meleurs in lhe fl'I8IIl

bef countries 01 tile AlIlIoel.tlon 01Soulll
..et ....I.n N. tlons . Work 5 Philippine
eonlact$, 1 M. l. ys l. n conteet . 2 Indone
, I.n eontael$, 1 In Th.i1. nd, .nd 1 s l.lion
In Singapor•. Specl.1 endorsemenls will
be gl--. lor AII-Phone. AII-CW. Slngl..
Band..nd FIve-Band contaels.

H.ve YOU' IIsl 01 conlaelS ¥8fIlied by .1
leas l two ,adlo-club ollicl.ls .nd be lur,
. 11 conteet. _ . made . 11., Janu.'Y 1,
1970, to be valid. Forw. 1I:l .pPropri.telog.
book In'orme tion In YOU' .pp1lca tlon
.Iong wilh ... .00 (US lund' only, no IRCs)
10 t ile Award M, nager: Edwin l.rmbrano
OU1 EFZ. PO 80J AC-1611, Quezon Cily
3001. Phili ppines.

WORKED ALL DU AWARD
TIlls awa,d Is . v. il.b1. to . .. lIeensed

.maleul'll who e.n show PlOO' 01 n. ving
conleeted . 1 lessl one st.tlon llOtn eKh
01 the U II areas in lhe Republi<: 01 the
Phili ppl.... (OU t to DU9. e.cepl 0U5).

Conteell may be made on . ny band or
mode and special endOrSetI'l8I'lts will be
l.lIUlKI upon 'equest 101 AII-Phone. All·
ew. Slngl..B. nd. or FIve-Band aecom
plisllmllnts.

ConlactS lor the OU Aw.1d mu.1 be
made- on or . It..J.nu. 'Y t . 1970. To .pp1y.
lorw.rd . Iitt 01 conl.elS whleh ....... been
¥8fIt'-d by two oflle.rs 01 • ,.dlo organl.
UIIon. Your .pp1ie.1tlon musl show ."
logbook Inlormat ion 101 each eonteet .
Send the Iilt.nd "'_OO (US lundSon.y- no
IACt, please l) to: Edwin zambrano
OU1EFZ, PO 80x AC-1611, Quezon Cily
3001. PIl ll lpplnet_

VK1 ACH IEVEMENT AWAR D
Th. A.C.T. Dlvl. lon 01 the Wireless I~

.tltut.oI A....tr.li. I. Ploud lo.nnou nce
lhe elullon of liS _t . w.1d, the VK1
Aeh.... ........ ,t Awa,d. Thi. , ward nal lhe
, 1m oIln.o::reaalng Interesl ln lhe VKl pr..
Il• • nd In Plomoting Canberr••nd Aua". ·
Ii . iniemallonlllly_

A. lher••re only :lOCI VI(1 lleensaes. Ille
aw.rd wil l not be .n ess y one to .ehl_.
per1leul. rly on some bands . nd modes.
Tha Vl(l Aw. ,d I••v.lla.ble 10 licensed
. maleura th,ougl'lout lhe world. To qu.ll·
fy. st.lIons with in "ust rall. must work 20
. t.tlonll in VKl lar'ld on HF .nd on VHF.
St.11onlI oul.1Ot Aus". II. musl wort< •
minimum 01 10 Vl(l st.tlons lor the HF
segment 01 the award.

To .pply, .ubmll YOU' list 01 conl.el.,
Inc:ludlng lhe GMT lime .nd date worked,

lion houncle pr.ler . Western Autl ,. II. 10
CIIIIon, VK8.

The beaeon networt< doQn, llave to
s lop growing .1 len. Buitl lnlOthe control
cl,cui t'Y Is the abili ty to swllch 10 20 bea
cons per t-.mlnute eyele. One can lmag
.". a l_ yMlSlrom now belng .ble to get
e.eel propag.llon inlormallon to 20 dll·
1......1 'ocat lons .round the world In only
10 mlnules!

These be.eoro••r'ld m.ny olher OX ee
livi llet. lneluding m.jelI DXpedilion•.•re
sponsored by the Northern Cali lorni. OX
Foundallon. MembeI'shlp In lhe NCDXF IS
$10.00 and Inc:'udelI . hendsome membeI·
Ship ceI1I1Iut• . Conlael NCOXF al PO
80. 2368, SI.nlord CA 94305.

And plea... 'or the $eke 01 en olilloae
n.ms lI$1enlng to the beacons. SI.V 011
14100 kHzl

lhe ba r'ld and mode 01 opeI.lion• • nd .ny
repor1. 01 e lpherReJefl.angecl. To be v.lid,
.11 cont.et. must be made on or . 1181 J.n
....ry 1. 1978. EndoIsemenll may be given
.ttheUme .ppUcallon Is m.de. Five IRes
01 12_00 in Aust,. llan eurreney l:O¥8I lhe
COlIt 01 the . w.1d and sl'lould be senl to
the Aw.,d Maneget'. eJO WIA., PO 80Jc 16.
Canberra A.C.T. 2600. AUSlr.lit-

By the way. the VK1 Aws ,d Is .1110 made
.v.il.bIe 10 .hortw. ... listening s tallona
on • he.1d basi• . OSL eonlirrntllon I, re
qulled.

WORKED ALL FORGOnONIA
Announelng lhe aw. rt>s PlOll,.m apon

sored by lEARC, the' lamoine Emergency
Amateur Radio Club 01 M. eomb, ill inois.
The Worl<ed Forgotlonia Award la IsllUlld
to . maleu" wi'lo eoniinTl contact wllh
In," l3) lteensed .maleuR 01 FOIgot·
lonl.. The Worl<ed All Forgotlonl. Aw. rd
I. ISlued 10 ~.Ior, eonllll'Tling conlact
with .1 INst one amaleu, in eseh 01 the
.I.t.... counti" 01 FOIgotloni• .

What i. Forgottoni. ? It Is the 51St
st.lel It consiSIS 01 lhe 'oIlowlng coun
l ies (formerly wesl unlr.1 illinois):
Adams. B,own. Call'loun. Cass. FUllon.
Greene. H. nc:ock. Henderson. Kno• . Me
Donough. Meleer . Morgan, Pike. Sehuyt...
5eot1• • nd Warr.....

All conleels must be made .tler June
28. 1980. to be v.lld. From lhe 1"leI weI"
celved I,om the club, the . wlud evldenlly
Is illllued . 1no eI\a'ge sinee no ,emill . nce
was ment ioned. Forw. 1d YOU' lI"t 01 veri
lied conteell.r'ld . 9" x 12'· SASE to the
. ttention 01 AG9Y. eIo LEAfIC. 122' M.ple
A--.ue. Macomb tL1l1<lM.

WATAWARD
The Cabln F_ Rad io Club 01 Tok.

Alaskl , 011." a eer1l fl~le lor conl.ellng
th,.. amateurs In Tok. Ther• • r. no btr'ld
or mode ,estr i<:t lons . However. lilt eon
teel. mutl be made . tl .. December 1~

1980, to be considered v. lid.
To .pply, prt9t,. a list of conteels in

Older by ulis lgR. In.o::lude lhe f1eme of the
. tatlon oper.tor. Ille da le and lime WOI1<ed
In GMT••nd the mode.nd band 01 DpeI• •

tlon. OSLt noI ,equl' ed. Amaleurs Iocaled
In Tok In.o:: lude " L7D. Al780, Al7BV• • nd
WL7APG.

Send you' .ppllcttlon witn $2.00 or 10
IRC. 10: Cabin F_ Radio Club, 80. 151 .
Tok AK 99780.

BASEBALL SPECIAL
The Lewis-CI.rk ARC wilt opeIal.

W7VJO Friday. J une 1, lrom 0200l unl ll
lhe last game nas been p1. yed. satu,day.
Ju". 2.11Otn l llOOZ until l.tI game p1.yed,
and Sunday. June 3. IIOtn 1600Z untlll,st
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-
~ played. during the NAIA WoOd',
Collegiate AaMbaII Toornarnent. on In.
CIlmpuS of lewl..clark Slale College.

FreQUenel.., '''.210. 123$, 3.940 s
ORM~; U .l30, 7,1~ So aRM ON.

PIeue e«ld SASE lor QSL 'tie Dan Wen
"rom WB11oaV. 630 Stewart, lewllton 10
8350t.

EIGHTH STREET FESTIVAL
The Madison County AmlIteur Radio

Club will 01*"8'. the club Ilation, WllVCF,
portable from lhe hlstOOc Eighth Streel
Feat lva l In Ander$on, Indiana, on June 8
and g, 1lllW. /It specla' certificate will be 01.'_ell 10 perIOl'Ie, contacting the club sl.
lion during the lest Ivai or any club mem
bto' during U... month 01 Ju.... . Sugglnttd
operating frequencl.. are: 28.18S. 21.400,
' ''.30010. 1.2SlO. and 3.9llO 101Hz.

Send log Information and a dollar dona
l ion 10: Madison County ARC, c/o Frank
M. DIck WA9JWl., 921 lubella 0,....., Aft.

del'lI(XIIN 46013.

SPECIAL·EVENTS
STATION 7SK,AC

The Swedish Tell:onwnun~tionf;M
mlnlstr.tlon has gl..... perrnlnlon to the
S*tKIllh R.dlo Amateur Radio Club 10
uN lhe special_II prallx 15K In eon
oec1lon with operations flOITI the club .ta"
lion, SKlAC, during the annUIII conter·
enc:eollhe European OX Councilln steee
holm, June 8-10, 1984. The EDXC la the
umbrell. otganlzalion 01 lhe lIhorIw....
1~lo lIalotnlng elubs In Europe. The .n
nusl eonlerenca lI.Ia become 1M ~Ing
place In Europe for Intern.tlonal blOfId
eutera who .ra lIellvely InYOlved In prG-

grarrmlng or the leehnleal aide of Int_
IIonIlI radio and lhe repr_lal~ 01'
lhe lIal-.' elubs" whleh ean now boaal
_ IlI.In Ihlrtylhounnd memberS.

The 1984 eonlerenc:e la being r.o.ted by
Radio Sweden Inlemallonlll .nd lhe
Sw«ll,h DX FlderaUon .t lhe $tudloa of
RSI In SloekhOlm. 1SKlAC wlll W on lhe
.1, oonng the conferenee, oper.led by
membera of lhe elub .nd lIoe<lMd .",..
teura among lhe eonferenee partlelpants.
Among IhoH who .re e-opeeled to operata
Irom lhe ".lion .... Vlelor Goooetm....e
4S7VK, Colin Rlell.lrda 9M2FJO. ura
Rooth HV3SJ, Woll H.rnnlh OE1WHC,
.nd BernI Ert jord LA5TBA.

1SK'AC la eKpeeled to go on lhe .ir.t
.bou1 1500 houra GMT on Frldey, June 8,
1984. Operalion will conllnue .1 w.rlous
II".. dUllng lhe eceteeeece on $aturdey,
June 1iI,.nd Sunday. June 10. Frequenelea
10 be uaed dUllng deyllghl houra ar.1~
kHz (CW), 14320 kHz {$SB}, 21060 kHz
(CW), .nd 21360 kH~ (SSB); .nd during
houra of darkness. 3!l5O kH~ (ON) .nd
3700 kHz (SSB).

'There will .Iso be llOfIlll oper.llon on
the 2""",ler band.

MECA
The Macomb ER.geoleY CO'mU1Iea

lloos .........atIon will r- lIa second ape
eIaI-' on the weekwod 01 JlnI 8-10. ap.
.-.tlon wm OOIi,ielCe al 2200Z Friday, JlnI
8, and oonIinua aroo.nd the etoek to 2200Z
~,J..... 10. _ \l'lII tower end 01 the
~ portion 01 -=tI ama.11lIUf bMd
ss propagation diet.t.. Modss 01 operation
will be sse and CWIRTTY on HF and FM
phone on 146.011.81. OSL 10 MECA, Bo>c.all,
lIUeli MI48087 with 1111" )( 12"SASEforeer·
Ulicat.. DX alaliore MOO Mnd only OSL

BROOKFIelD ZOO
The Chicago $utlurblon RadIo Anocl.

lion will operate apeelal.....,,1 radio ata·
lion N9BAT ltom the Brookfield Zoo In
celebration of III 50th annf\oerHry. It II
one of the Ilirgasl ~ooe In tha Unlled
Slates and '111''' the nret Amerlun ~oo to
elthlblt anlmala In nallM"aliatle dilplll)'l
behind rnoatt Instead 01 In cage$. lI,
Tropic World II the l.rONI ~oo flulldlng In
the world, housing Alrlcan. AsI.n, and
Soulh AmerIcan rain loresla.

Operallon will be June II .nd 10 Irom
1600Z-24OOZ, using the phone freqUllfl
clell 01 7.250 and 14.250 MHz. A t.peelat
tvll<OlOf toO OSL Urd wlll be .wall.ble 10
.11 "&Iion$ Ihllt reply wllh lhelr OSL cerd
and I '10 (bU.IlnesHIze) SASE 10: N9BAT
Speel.t E-.I , PO BoK 383, Brookfield IL
80513.

KNOX COUNTY ARC
The KnoK County Amateur Radio Club

will h.... II speelal_t $!allon on lhe air
10 commemorate Galesburg Rallload
0.)'1. Railroad Oa'l' la.n annual_1 tor
Gal"flurg, Ill1noi$. which paya . rlflute to
lhe role ot the Burllnglon Northern (for·
merIy the CB &. OJ .nd the $anti Fe Raj ~

IC*b In the de¥fllopmellt of the ""'.
The KCAAC will ha'O'fl ita speclal_t

alalion on lha .Ir on Satuldey .nd Sun
day, June II and 10. 1984. f,om 1300Z 'IiI
2:2OOZ. The alalion will opera'. on one 01
lhe following frequencies: 7.235, 1".280,
21.315, and 28.630 MHz, plus or minus
QRM and deoPallding on band condillons.
The call o llhe alilion will be 'MlGFD. A
.peelal commemorllli... QSL card will be
Mnl 10 any atlltlon contacted which
senda.n SASE to the KnoK County ARC,
lne., 'MlG FD, 1694 Bluebird Drl'O'fl. Gales·
burg IL &1401.

HELEN KELLER DAYS
The Muacle Shoala ARC will operale

W4JNB Irom l 6OG-21002 on June 2lI and
30 and July 1, 1984, from $j)rino Park, T....
cumbie, Alabama. In celebr.tlon 01' HeIfIn
Keller Festival Oa)'l. PIIone flequeneiee
.ra 7270-72l1O .nd "',280-1 4,2ll5. For .n
8~ )( 10- certifteate, sand lin SASE 14~ "
10- eJNeIopej 10 BoK 27.-5, Mll8Cle Shoal,
AL 35662. Talk· ln on two mel~,

1.-e.Oll.81.

TOM SAWYER DAYS
The Hannibal ,,",*,Ieur Radio Club, Inc.,

will Issue. lourth annusl $peelal certifl·
cete from the Natlonlll Tom SawylH Daya
celflbratlon In Mark Tw,ln', boytlood
I'Iome Iown, Hannibal , Miuouri. on SalIM"'
dey, June 30 and Sunday, July 1, 1984.
Houra: 1500-2100 UTe both d,y$. F,.
quotnelell: phone 7.2.tS, 1".2IilO. 2'-'400.
28.no; and CW 7.125 and 21.125 MHz.
Help u. eelsbr.tal

To IlICfIIoIe lhe certificate, Mnd II lalge
18)( l11tSASEandyourperaonatOSLUlrd
conllrmlng t.... cceteet 10 H.nnibal Ama·
teur Redlo Club, Inc., WllKEM. 2108 o 
chard A__. Hannibal MO &3401 .

For further Inform. t lon. call Tony
Mcllmber, 2108 Orch.rd A'ieflue. Han
nibal MO &3401; 1314..~1-el119 .

ANNIE OAKLEY DAYS
W8lJMO. lha T....ty City ARA, will opet.

.t. lhe Ann~Oakl&ylpeela'-ent IIlIt lon
from 1.-ooZ July 28 to 0200Z J uly 29. lind
1.aol 10 2200Z July 29. FlequenclM witt
be 3910 kHz, 7235 kHz, and 1"285 kHz.
SfI'nd 0" )( 12" SASE lor unfol<led cartlll·
U1tl; ot...."...l" send '10 SASE to TCARA,
PO BoK lll, GreerMtltt OH 4S331.

MODERN GUIDE TO AMATEUR RADIOTELETYPE

vote for
Ii ernen

To do
to the r

Authored by D.ya Ingram, K4TWJ , a
noted 'ulhority on ATTY. Wllllen In a
clear conei,. manner. • n malerlal i$~
and up 10da'llind CllWerS the moallflCflRlly
daYfIloped RTTY equipment .nd aystems.
RTTY TODAY 1$ fulty Illustrated wllh
photos, dlalilraml, ATTY alalion M1...ps
.nd equipmenl. The I.test Inlormalion on
the~ generation ATTY. Jual PUblished.

" RTTY TOOAY"_Table of Conlenla

Cl'Iap. 1 The Exciting World 01 Amaleul
ImY

CIIa".2 Operaling Parame..... and
Concepl' 01 RTTY

Cl'Iap-- 3 Slraighl Talk on Home COm
putera .nd ATTY

CII.Ip.4 RTTY S'I't"",, tor Home COm
pulera

Chap.5 ATTY eon-ters You Can
Build

Cl'IaP-- 6 Dedica,ed RTTY Tennlnals and
S)1tema

Chap.1 New Minl-RT'TY S'I'tlllTl$
Chap.8 Fuelf\iltlng RTTY Oulaide lhe

Ama,eur Bandt Prfl$&_Military
-WeaU...... EIC.

Chap.9 Frequency Ual 01 Coownarcial

--~Chap. 10 Secrecy.nd Other Codes
liNd In Radioteletype

Cl'Iap. 11 Tables 01 Abbl'ilMal lona lla«l
"1mY

'"RTTY TODAY"-Ihe only up-to-data
II.Indbook on RTTY awa llable. COWIofing.1I
pha&e$ 01 ,"dia-teletype_ Answera many
q....'ions asked about amateur ATTY. Ex·
l_l'O'fl section$ fully COWlt lhe TIome
computer lor ATTY UN .

PLUSS1 .75
ShIPiling .nd
Handling

J UST RELEASED

$8.95

UNIVERSAL ELECTRON ICS, INC.
4555 Gr0Yfl8 Rd., Suite 3
Columbu s, Ohio 43232
Tel . No. (61") 866-4605
dealer Inquiries Invited
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S O F TWAR E

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy·Sell~Trade

Our 4th Year

NUTS & VOLTS
MAGAZINE

PO BO X I I II -G • PLACENTIA. CA 92670
(7 14) 632-772 1 ... 137

JOIN THOUSANDS OF READERS
NATIONWIDE. EVER Y MONTH

U.S.A. SUBSCRIPTIONS
$ 7.00 - I YR. lRD CLASS MAIL
$12.50 - I YR. 1ST CLASS MAIL
$25.00 - LIFETIME - lRD CLASS

~M With Free Classified Ad ,=:=

"'Q" " '" ••, p l , •••" ' It . t ... .
hOl l ••h o. d,.I.H. fOr '" lI •• • 1 H . OO.
. ,. U.S. p•••" " • • • • • , pp,", •• • •• • • 11•••
f ' ElI IO • • •~ ' " •• , .. , . , .

En g i n e er ing In c or p o rat e d

RS-232 SERIAL LINE MONITOR

• Qu i ck and ea s y o p e ra tio n
• Red /Gre en LEO s s ho w polar it y

o f 7 mo st used s i g nals
• C ompre h e nsIve users m anual
• lin e po w ered , N O b a tte ry

$29.95 plu s $2 t or P/H

Es ot eri c Eng in eering l nc o r p o r eled
P o st O t fl ce B o x 336 02
Sa n D i e g o . CA 92 103

( 6 HI) 569-7060

••••••••••••••••••••••••••••••••••••••••••
W O OOA L L & A SSOC IATES

P O BOl< 2 B 4 I I G L E N D A OR
P L A I NF I E L D , I N 4 b lb B

, 3 17 1 2 7 1-2~ b 5...~.~.~ .

II I " " " OAU CODE -- " 0~ . 1 I . Ill , O' I v ,, ~ • • ,' ,

1 > " 'A ' . f S' "" -- ~o'" III •• ' v IH ' .•"
3' D ~<U.'P".I 55 IV '" '" h.o. UIO o. . . ..u • ••J

. , ., • • l .'" 1 - - " oU l III o' I~ "I'.•~.

ORDER I NG 1 1\F~T1C1'O ,

NO H A R DW A R E , . T U REUUIRED '
All ltO " h • • <10 , n.~ II • • • '1 • •• ~ , .. l •• .
5... 5.' . 5.£. fOr fe t .. 10 • • , ,,0<. •".~h .

WA9TDD
~;=-:..

w ;'h '.y<h••~~ M ;to
• • 4 M.bil~ ' ,.<to.

I

a ......
s..-
L "" Price

28900

KDK 220, 440, 6M-CoU-A...ailobility!

ST-142
Fr e e $f.'5 Mob. Quid C"or9~ Cob/~

We Slock ALL San tec Accessories'

ST·222.. .$299 ST·442...$319

\Nii:.t'iAMS.~::~~;~;~~
600 LAKEDALE ROAD, DEf" . C

COLFAX, N.C. 27215
19 191 991- 588 1 Noon to 10 " .M. EST

Horizon Ptlntirov Co.
........ en;,,,
Lew. $ do L e6Ma

flU Ul'S Irow" Shippi"'1 -A.... l1.6S f ... COO
N.C . R.~. A..d 4".·-. Sol", To, . Sorr" No Corcl~.

4 Choic•• of colored card
otoc:ll

Send SASE for SSI i,,-S &
OIdering Information

$20.00/1000

MICROWAVE PREAMPUAERS
Amplr.1690N :

0 1.6 to 1.8 GHz
0 25 d B gain
0 3.0 dB noise figure
o N connectors standard
o Use on GOES & METEOSAT systems

Amplr.2001 :
o 2.0 to 2.6 GHz
0 20 d B gain
. 3.5 dB noise f igure
o BNG connectors standard
o DC & RF cables included
o Use w ith mic rowave TV converters

Ampire 1690N '13900

Amplr.2001 '129"
Ampir. 2001 N ~149"

Shipping: USA .. .'2" Foreign .. .'10-

--~3110 Evelyn St reet ...346
Roseville, MN 55113
612-636-9469

ITS
INCREDIBLE!

Master code 01" upgr<Jde in 0) mailer of~.

Code Quick is a unique brea kth rOO9h
which SImplifies learning Morse Code.
Instead of /I confusing maze of dils imd
dah&. each letter will magically begin to call
out Its own r\llme' S lop lortUrYlg youn .ell!
Your ornaz,ng kit contatning 5 poworr .
poloC kfll ,_lies.. visu4I breakthrough
cards /lind original manual IS only $39.951
Send check or money order today 10
WHEELER APPUEO RESEARCH lAB.
P.O. Boll 3261. City of Industry, CA 91744.
Ask for Code Q uid. _103. Ca/ifomlb
residents add 6% $aln tall ,

One User C o mme nts:
"Firs t new idea in code s tudy and the darn
thing works' So much fun you don"t re"'ize
how much you're Ie"rning. ~

M .S. Greneda . M I$$.

Hundreds of satisfied custome rs!
You can ', kne! Follow each sim ple step. You
must socceed or return the kit for II lo la!
immediate refund!

1M ~IiCQtion
is available in
mictofotm

University Microfilms Internationa l

300 North zeee Road 18 eeotc re Row
Dept P R DeptPR
Ann .... ,boI'. 10'1 1"8H16 lO/'lOon. We1 R .EJ
U S A England

-----------
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LETTERS

DXWORLD

TWO-METER BEACON

1 1

I

Richard C. Schotl KA2PHQ
Spat_port NY

I FAR OUT. FAROUT ARCI I
On seotember 11, 1\183, I wort<ed Rulfl.

.... Votl68MK. IfII'ho was operating 1pICl'"
_ t alilion WBaSMC In celf1b1'atlon 01
the 10th Anniv....ry 0 ' the F.ro ut Am• .
teur Radio Club kxeted In D.yton, Ohio.

We llJlchlnged I.... OSLa .nd on M.rch
3,1\184, I reeelved. bNul lful persona lized
pl. q ue "' tok.... of the clUb" th.nks lor
being a part of their celebration. Three
OSll had been drawn .t random, .nd I
wu lucky to be one oI theITI.

I would like to publicly thanl< the Ferout
Amateur R. dlo Club ve,.,. much. A c tub
like Ihlll th-lt takes th.t extra .tep hal to
00 f.r!! M. y they 1uIW! 100 _ .nnIveI'.
sarlflll!

The Lincoln COmmunlc.tlon' SOCiety,
Li ncoln, Nebrask. , hall const ructed. bee·
con tranamltter 10 provide • slgnel 101
propagat ion studies end frequency ref",·
enoe. The bot lcon cun ....tly oper.t.. A1
(eW) o n 1«.055 MHz with an ou tput pow
er 0 ' 10 W, " , 10 .n omnkli reellonel . '"
tenna. Tht be.con kxetlon It in t.... nortfl.
eIIt comer of grid square EN.1Q. Tht 10
callalgn I. WBIQIYIB. Reception reportll
ahould be llent to me a t the Lincoln COm·
mutllce! lona SOCiety.

Cherlel e-- KING........
1801 So. 48lh SI.

Uncoln NE 68508

Recenlly. program I Wlote .ppeared In
73 (Febnlery, 1\184), MPut I.... OX WOIld On
t.... Screen.M I would like 10 thenl< .11 the
many people Ihat wrOle me with their
commenll, .uggelilona,.nd the ir Older'.
Tht real pay In doing • project like thl. i,
t.... thanir.. th.lllleeel ... from.1I myfellow
h.ImI; I..ord k.noWa I.... ITlQIl8y I.", wonh I\.
I hope that .11 t.... people wtlo received my
program were plNsed with wh.t they.........

.... many people already know, I dkl. r..
write of I.... Prefix LocatOl progI.m 101/ lhe

. bout t.... netll, how t rlvl. 1 they a re , ' nd
th.t they _ no purpose, but bell_
me. one IUCIt uN .. I ned end I .... net
tak.. 01\ • whole new meaning.. I hete 10
heir the negallve commenta on IIow bad
net, ere conducted. It m.y be that . cer
t.lnnet control I. bad Ol. cert. in nat lain
conaIatent, but ...mat~ .....11 owe It
10~ to maka .n affon to leam
proper net procedurea- bot h ON .nd
SSB. Some lime, devota one nigh t 01 the
week to your atete'll net .nd get to know
the net controls .nd t.... puIJIOIM of t ....

neta, t.... time they meet, .nd most of .11

how you c.n con t ribute . I would like per.
llOIl. lly to ch.rll".11 .meteoJra to help ptOo

mote t.... belt public ..,.;ce lhet ..... as
erneteura, can PfO'I'\de. end ""IIIItOIWtd.1f
you don'! beceUIWI of I .... leek 01 nat pro
cedures, write the edltora ol thlll public.·
tlon 01 . ny ARRl Olflclal and I know that
they wtll bot glad to UIllt you. Tht mes
sage needs to get out , .nd .n erneleur'll
time cannot be pul 10 better Ule th. n try
Ing 10 he lp hill 'el low . ma teura .nd the
public by net part lcl;)allon.

Gary I. K'••~"'~"'d 'W"
CheIt.~TN

SUPPORT YOUR NET

Thill I. I"" f1ralletter lhat t heW! Wlltten
to you fOl publl,hlng .nd I suppose Ihe!
not .11 . mateurs will .gree, but I do know
th.t lhe menege ~ to be oollen
lICfOn. I I.uppoM thet t.... beet tlIle 101
th la would be " An Open let lerlo All Afne.
teura .M I.m not t.... bellt e! llpeliing 1'10I am
I convinced the! th ill will even be put>
liahad, but lihoughl that I would at INst
maka .n .ttempt.

I heW! been • hem 101/ .round 8 years
now ' nd, like m. ny h.ma, apend va,.,. little
time on the .ir. An Incident h.ppened to
me, though, that Inspired me 10 write thia
lett• . I had • OSO with' .....lcan .ma
teur .t.tloo. . nd by coincldenee .... hed.
va,.,. good 'rlend In a s m.11 town In Tennea'
lies whom he h.d not been eere to eon
leet. H. vl ng eheeked Into t.... Ter~ "es
Net _al Ii~ I knew that I ned •
chance to conlecl hill Irlend, 110 ' olf"'ed
to plla • meaSlfi18 and aee II I could a r
range to get t .... two tOfil8lher 01\. 1S. 01
2O-maIer f,..queney. My Mexican .mateur
w.a~ exciled about this• • lthough ....
d idn't Underllt.nd t.... net type of opera·
lion 01 Its purpou. On March 8th, 1~, it
Just 1lO h.ppened tllat there wu .nother
hem In lhet lIITIIlI COIIlITlUfllty In T......
nus.. wtlo . 1110 Will on I.... same phone
exchenge. Not only was 1 . bl. to fil8tlhe
melll.ge acrOSll to my Mexlc. n 'a ' rlend ,
but .Iso W.. going 10~t h im on t ....
. lr at I """ t ime thet I ned ......nged.
achedule wllll llim t.... lollowlng Saturday.

The morel o f thill , tory Ill, plee.., no
mall'" how larfil8' community you belong
to, support your Ioul .,ete ""t! I ned no
Idea that there was _ another hem in
Ihlt community, o ther than the one I
needed to conlect, but thefe wes, and
beceUIWI hot devoted th irty mlnut"" of h is
lime to be 01\ t.... net, I was .ble 10 get two
good Irlendll together .nd back on t rICk..
W!'Iether It la ac rolllthe alate, counlry, 01
WOlld, the' neta l er'VEI' very Important pur·
pose but are uaetelll unlfllla they 1leW! I ....
suPOQr! of the hems In I atale.nd c;om.
munillel end countiel of t lll.t.. It may
be th . t you m.y _ be called u pon 'or
tralflc to your ar.., but what . blenlrlg It
la when you need en arN.nd you can Im
mediately get thel area.nd;)au the me.....

I have heald m.ny neg.lIve commenll

1 '

tween the conducllng .cld . nd the terml
nel "pl.t.." out IS • dillereni colOled
chefnlcal depelldlng on t.... terminal po
l.rlty. While neptlve,.nd grMll~ltive.

' hope thl. clNrs up his underst.ndlng;
It hell mine. Th.nka lor . great . rtlcle, I am
en Old Car Nut, ...nd betweoen wlnt",
,tOlllfi18 end SUfTIIT*" heet .nd O¥erehIrg.
Ing 01t'- lIOImals. wfI.I.t I he...., teamed
will be put to good 1,1,", Immediately.

WIIlI.m T. T)'ff8I W2YKG
Ellt MorthpoIi NY

THANKS, 73

He !\ad bn;Iught . larva map ""'" _Ing the .....
Wllhout I.... INat _ tlge of I. nd:

And t.... crew __ much pleaNd when lhey found lI lo bot
A map lhey CO<Ikl.1I underat.nd.

-whet'. the vood of MerceIOl'a Horth Polea . nd Equalors..
T~, z-,.nd 1iIertdl.,. u "..r

So the Bellma,. woulcl cry..nd l he CfWW would reply
"TIley .... fMf8Iy _ ..""t!onel a lgnal M

"'01...... ma~ .... IUCIt anapea with their ..1.I,..nd e-pea'
But _"" got _ brua Capt.1n 10 tt.nkM

(Sa lhe _ would prot..l) "th. t .... broug\'rI u, the bot 
A perfiICI.nd '~u1' bl.nt. r"

From ~A N.utical B.11.d, M CIilI rlea C.".,I, 11U1-1m.

WET BATTERIES

Relerence III made to your .rtlcle, "Wet
Beltery Oulz."

Firat 01.11, lllnIrtan that I . m, rn .dmlt
I ftunhd t.... quiz. And I thought 1 knew It
• 11, like the llubt ille sa id.

Ilhlnk t c.n CIN' up your .uthor's com
prehenllion on • couple o f relat<:td poInlll .
He aska, "How could t.... concreta 11001/
gel Ihrougn thot aci(j.lmPllfYlous caser
ThttI~edadvIOlI to not so 1l10le •
lead/. c ld ballery III COfrecl. Such 1I0I'fi18
frllQuently Implies s tOl'fi18 In.n unheet<:td
galefi18 01/ outbuilding.. AI night t.... tlll1'l'
perllure of t .... ball",.,.. .nd floot both
drop. tn t.... morning, witht.... biliary In In
timate contact wit h lhe floor IS • t>eet
sink, warm moillt .I r will cause condensa·
t lon on the exterlOl case.

He ia COffect In s t.tlng that t.... acid
path "'lOla t.... top of the bettery will
c.use leak'fiI8.

He eakl, "How come the aeld InSide the
case does not cause currenl Ieak.ge?R
F. lr qtMlltlOn. Here III my .nswer. Firs t of
.n, think of. 2...olt cell II lwo "h. U.ceI ls"
wll h the glOSll pan of the .cld between
them all • conductor .nd lhe acid In I'"
tlmale conlect with each cathode 01
.node u h ighly ionized .nd • componenl
of lhe h.II.ceI1. Wllh th la COfICe>P\ It c . n be
realized that an .cld pa th ac rOllS exte rn.1
termlnalll of greeter potenll.l lllan 2 volts
wlll indeed caUM' eurrent to llow. And 10
make I.... caaeoclY't.1elNr to enyorw lI ill
doubting, the h lg hly.lon lzed Inte rface I»

JUllt • ahOIt note to thank you for 73. I
heW! been • hem 101 only one ....... . nd
heWt lound 73 to be excallfonl rfWIdlng wi ltl
enough "beginner" project, 10 keep my In
t_t hlgh .nd my curioelty 8fOI.Illoed.

I am not~ -.dept .1 the ttdlnleel ..
peel. of arnet"", radIO yet, but t.... proj.
ect. In 73 .re educal lng me .nd enoour·
.glng me to learn by doing.

AlllO, I think your edltorl.l, .re terrllic;.
It'l been • long time I inca I"" ....joyed
IHdlng IKlmeolle', pIlilOllQPlty wtlo h..
the courefil8to le ll people the ree l f. c ts o f
lI'e; th.t Ill, " If you w. nt something. 00
.tter II .nd eam lt !" Than~ 101/ INIllIm
Ing my bellel In t .... spirit lhal once made
Ihl. counl,.,. llfNl. I hope more people
begin to r..pply this . ltltude.

Keep UP I.... good wOllr.!

Gary Mil ia K...ENG

MlcktlMboro KY

IL.- I

YES, IT WAS

OH YES HE WAS

ISHMOD FOOLED AGAIN

The ,rtlcle on lshrnod" Journal (13.
Apri l, l \l16ot) I' one 01 the !Ironl e xpoa6e on
the potenUal perlla of the eXpedition ever
.,.,.lIlen. Reading II positively al."ed my
....." pounding with t.... de81.. to go rent
an old .....1iJlIf111... alre.,tt carrier, hi'l) •
crew of Lasca•• and Dacal" . and gel out
I JTlOIlg 'em. Tha,e Is, however, a problem
with the mao you printed and the l)eOgr.
pI'ly of 'hi O~;tion In 1/8'*"11. SOme 0/
my Irregular friends will claim that l he
map you printed wlS Oflllinally made near
Agfa by Jonathan Small, Abdulla h Khan.
Mahomet Sing, and Dosl .u.bar, In lhe lata
18ro.. QlhoIr, will atlrlbule t.... maP 10 •
t41tt.ln seagoing BelI....n 01 the ......,
1*1011. clUng these linn (see box).

Unfort unat ely, ltle mf,p i•• red herring.
The ' ...... Ioeation of the ttlatld IShrnod atld
hi, lriendl found la, I am afra id, ""'"'
.Inla'"", The la'and wtle<e lshmod .nd his
Irt.llds landed can be none other th.n the
dIAd R'lytlh which rl_ occallionally
tTom thot ~rl< w.ters of the SOuth Ploeific;
.nd Indl.n Oceans. Thl. i.l. nd w.. fil'll t
doct/lTlllllted In Eng llllh by H. P. L.ovecr.lt,
In 192fl. II .11lO I. mentioned by the 15th
c.ntu,.,. Arab aeI'loIar, Abdul Alhazred In
hi. Nacronomlcon. (Coplea 01 lhe
N«:rot>OIrIIcon can be found In lhe
Widener UbI'll,.,. .t H. rv. rd .nd In the
IIb1'.,.,. cl)'PI . t Mlllk. ton ic UnlWlBlty In
Arklwn, ",. auctlulWltlll.1 All further
eridence, note the ;)ar.II.,I.~ thot
log of lhot BI'lg Emm. cUed by L.ovecraft
. nd Illhmod'l lut printed wordll. lahmod
apeakll of phellomell' which defied the
lewt of phytlet. In thot Em~ log, .... heel

Johansen ' Peek of 1/800''''''''' which Wall
Mebnormel, non-Euclidean, .nd loatll
llOm8ly redolent o f apllel" .nd dlmen
alona ' ;)art from ours" The ;)arti.lly com
plet. ..leIenCe to the rockll of the It l. nd
.11Kl oorreI".. with t.... L.ovecr.ft e<>
count 01 unbell8lllble grMlllllh s tone
blockll.t R'tyeh.

From t.... ebo¥e d;_Ion, I think It
eI-eeI thet lahmod .nd hill fl'laonds heW!
f,'1en prey to CthulhIJ 01/ some other of the
. t.r.wn Old ar-. Only the other d'y on
one of thot Pac ific OX ne" I he.rd" .bout
35 wpm t.... hOI/rId relr.in, " Ph'nglul
"'OIw'naft'l Ctt>ulhu R'1yaII wgeh'nagl
ftlt.gn.M IIMr fOl my fellow heme on other
P. c lflc .nd Indl.n Ocean eXpedltlonll.
They llIlould t. k. greal care.

Henry P. Dowel KMKNJ
Pecllic; P. II.... CA
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lahmod may not n....~. fool. but t
rINd up 10 P. 224 before t ...I!led II Waf
April!

11---__1l_~-:-::-I
Was lhat the _ 'ahmod Kadul<. the

grMl . Xplorflf, who found lheext~of
U~. Mlehlg.an Inl OMonta...?

Roger C •• act........"
11---__1



,1_ ~Ilber, 1983. The 064 ..-relon
!Wol bIIn updaled _,I limn and IOtnI

oIdIr VIRIoN don't III... III 11lI1..lur..
mentlon«l aoov..

E..... Morgan WII7RLX
1:111 C_ St.-.UT.....

(800) 227·3800, ext. 1130.

~ ..22"

New CMOS DTMF Chip Kit
'renone's TAK·957 Kit makes it easier and
less expensive to breadboard a low-power,
central office quality DTMF detection system.
All you need is a power source from 5 to 12
vDe. The sensitivity. wide dynamic range,
noise Immunity. and low-power consumption
make tne TAK·957 ideal for telephone
switching, computer, and remote control
applications. The TAK-957 DTMF Kit is only
$24.75, To order call:

i

lecondllnllaad of tnree to tour m lnul...

e And, ..--oIly added. II I lunriH Ind

lunMI: ealcUllt\oll rout ine.

Thll Ylf$1on II Iy,llibl. Irom ,... Of

lrom RAJ( Eleci ronic i . Tha C64 ....".,Ion II
IYIU~ on lIpe Of dl$k. A C64 VIRion of
_ totm Of lnoel'...- !Wol t-n lva.lllblf1

YOU EARNED YOUR CALL!
NOW DISPLAY IT PAOUDLY

IN A TOP QUALITY
LACOSTE·TYPE KNIT SHIRT.

ONLY $1 4.00 With your call In rich em
broidery.
$1.50 extra for fi rst
name. Choose
from 10 great
colors: rust,
cream, brown,
green, yellow,
navy, It. blue,
aqua, wh ite, and
black.
Adult sizes only 5-M·L-XL Club and dealer
inquiries invited. Please add $2.00 fo r P/H.
Make check or money order payable to:

Coin Inl'l Inc.
7881 SW S3R1 Ave.
Miami, FL 33143
(305) 682-6900

Allow " weekS 100" d&h..-ery Fl 'IO$"""'IS aOd "lis la>

p----------------------------,
I INTRODUCJNG...
. rne AZIMlJI11 WORLD-TIME DUAL WNE CLOCK _'" I
I tftklcntly Conque... Tlme llt SpM.d A p"'fccl ....ldilion 10 ),,-,ur Soldt ion...dt dn d'Ior"dbk puce. Gredt 101 DJl.e.~ II lIcld Wy. emergcnUes 01 dd il~ ooc 'dt i~ lun. SpeCial!)' <k~~ lot lhe <li"",,,,nlng ra<lio .. mdtc ur I
I I
I I

I 5:26 2D:26 I
I I
I I
I I
I I
I .LA KGt: rASY·TO· KrAO LCO DUA L ·MOO I:K I'I OUIGI'lII'l BKUShrO BLACk Mn AL I

KrAO-QUTS - CMh IIqu icl uysult digit Is S 8 - CO l"l SO Lr - sha.p looking ..·ll h Cd~~ 10 ..,1

I high... no mooc squlnting"l you, ....lCh , Mcessibk bunons , Me .. ~u 'n 4 ·1 .. - , I ·S 8 7 I
• LOCAL TIMr DISPlAY ILc fl) _ nnhc" TI""" t!Jl Dale • QUAKTZ ACCU,"CY- g l..e" y<>u If:gendary M"urMyI lAM t!Jl PMI. Me lps kee p yo u o n time .. llhoul th.. t o r q uartz in .. ,n..gn U·kenL de~klOp c hronometer •. I
2" Mour nota tion m i. u p pe. lecl In a ny sta tion .I .UI'lI VI:RSAL GMT DISPLAY I RJghll - sho"~ lime in • BAnrRY OnRATrD - eaCh u n il . u ns on etlk.lf:nL I

L..i
2 .. 1'0<>, Zu lu .-allon ...""'~ .....ke logging y<>u. Ioog laMi ng large ..alC h b.lllerlf:~ . .. lrKtU<k"
"onlaU" ea~y lit M"u,ale •

-----------------~• f'fUet: MCAKTtlROUGtt...ORDr:R TODAY...AJ'lD ~vr: with this SPtCIAL P101"1r;V ~Vl/"IG orreer I
I "'a ll 10 : AZIMUT h CLOCK · 11030 Santa Mo n ica Blwd. Sulle 200C•• Lo" Angeles. C/o 9OO2S

D Ye s p ica .., rush me Azi mut h Oual ZO"'" CIoc:" (SI at $24.9S plus " .9S to cO\'Cr I'oMage t!Jl I
I tI.o nd llng. IO llfot nla .eskltnts a<kI 6- 1 2"10 ....Ie" "'.1. rrKloscd i" my d~ck or mo""'y-ordcr. or "harge my I

",..Me rear" 01 VIs.-. M"ount .. Inte. llank I: . plre ".:::::::::I 0 5AVri Onkr 2 <Io<: k". Ju"t $12.95 eKh (To ta l '45.90 p lus '3.s.o 'atN. plu" Sale" Tu ..here appl k.ablc l. II You SAVr '4.401 O ,,,,,r 1'10 ..1 fOKt:lGI'l O KDUI5· .....,ase IOOU<k $4.9 5 f<N ...~ t!Jl Hdnc!IIDQ ' U,~.' Only I
I ",",,,,,,, Add"'.... ApI I
I C-Ily ~lo1te Cd ll I
I Plea,.., All..... ,5·4 ..eeks fo. dell..ery. I

TOt« QUICK roLL fflU CM DrrCAIW ORDr:RS: I ,., C\: 1 ( BOO) "21-1061 • IfATIOf'IA/..: 1 (BOO) 821-68.f2
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e lIaer-telecllbll IlCrMII, border, Ind
prlnl colorI.
e An MUF lorecIIt In IoeIl II,... Ind GMT
,,~

e Prlnler oulpul fOUU.-.
e A rn.ehlne-languaga OII.-«:h rou
l ine. Now OIla HarchM lak' three 10 live

Fox Tango
Filters

Your rig - old or new - is
no better than its l.t. f ilter.

TOP PERFORMANCE

INFORMATION

VARIETY

Fox Tango Fillers contain eighl
specially treated discrete quartz
crystals, unlike miniatu re ceramic or
rrcncmmc corner-eulling designs.
Give your set new life with a Fox
Tango implant or transplant. II's a
lot cheaper than buying a new rig
with leatures you don't need and
probably won't use!

FOX TANGO CORPORATION
Box 15944, Dept.

west Palm Beach, FL 33416
Telephone: (305)683·9587
Dealer inquiries invited.

Fox Tango stocks superior CW, sse,
and AM utters for practically all
Yaesu, Kenwood, and Heath models.
Also lor Drake A·4C, 7·JJne; Coll ins
75SJ.B/C, and some ICOM's. More
than 80% of our Inters sell for $60.
Mosl are designed for easy drop-in
Installation. For the others, corn
crete instructions and all needed
parts are included In the price.

GO FOX-TANGO - to be SURf!
Ask Ihe ham who has one.

Tell us the make and model of your
set. You'll get the complete fn torma
tion on FT fillers to fill optional
spots, replace your presen t t ired or
inferior stock units or supplement
them with Fox Tango Filler-Cascad·
ing ki ts. If you phone you can order
at the same time; we accept VISA!
MC or ship C.O.D.

BOll: 393-1 MT. PROSPECT, N. 60056

ULTI-BAND SLOPERS
160, 80. 40. 30, .. 20 METERS""'",_ Dl _ ... *ceOf*9".N-'''_'_ ..... _

lOr ..ull' ...... 'IG-IIGN.o.L _,,, Au_ .. _ ..,_. _,
_ 'W~ ·Cu. ' ...... 3 ' ~ OU_' . CumpK,. fUUf '~' E M\,,~~
. H, "O '"'''' ,., ,_" 21i ", .... Of ." . , " u" ,0 1 tI ••'. 00 . ,.to,• .c._ '."'00'_"'_ ..'......,0 000.....
" ANe IlOO'E R *', ;10.. _ • ••"'..... , ' . llll"' !f"
, ... ..0 1l00'E" 110 . "'1 _.,... . " ........ I H-1!lI " ,_
I-I!!!D O!Owr!l!'QYi !I!l 10 ._·mlt """ • lit 00 , ~ ....
1_...NO..O ~.PIlOPQL. Gllo.. . .." .""" ""00 ''''''
•• OOON', ''''0."",".. '''''0'.''""' "' n ..O s A..

~ 64. I added many lealurea 10
It 1!Wol)lOU will noe find In lhe VIC-..Ion.
L.c ,... III I _ of .,. added 1..lurea.

I A~ I Kpanded dall lilt, Incl udi ng
cll '- Ind all l ila 1111_ln lhe US of It.

e TlO'O CloclII, _local Ind _ GMT.



EIW<C 4CX.lO,0C00I8Vl with SK300 (OJ SI<.l3«i

SK300 cu SK13(f, 011y.

rrtese are all re.' rot useo. : Llmtted arotv.

$1200.00

$ 3SlJ.OO

PA T l

Kl1l ELfCHOICS.Il«:, 'M 1tf'L lfIl R PC IlWlU:i II/fl ~ TRMS I ST~ KIT S.

Ibrl PA2-7lll11' roer [rwl aoets at I.... to 14i111l 0JtM 1!HJtts u.~ 01 urres.

loIR.99 " Ittl a lto pt lUon:l (hIv ll~ . 99

am PAlOllQl II' coer irwt mon s 01 144 to Ilfflll ClItPJt l/(kltts 13.~ ot m-JTlS.
es.ss ,,[ ttl rota PC lOYd il1lY lj<l .99

GENEVA CALCUUTOR WATCH

This attractive wa t c h has the following aed es :
No~l Ti-e Set ting,
Ca l enda r Setting ,
Daily Ala~ Ti.e Se t t i ng .
Weekly Alarm Ti.e Setting .
Ch r on og r a ph ,
Ca lculatot .

Featured in Black Plastic $18.99 Featured in Sta i n l ess St e e l $29 . 9 9

SI LI CON DIODES FEED THRU SOLDER RF CAPACTO RS

MIt ]')1 lOOvdc Mmp, IO/S ~ .OO IOO/S l 8 .00 lo70pf +-20%
HR~I O 10000dc ",,"p, 10/S]. 7S 100/ $2 4 . 00
HEP170 l OOOvdc 2A111p s 20/S2 . OO 1 00 /SI ~. 00 ~/S I . OO or 100/$1 ~.00 0'
INl2 09 1000dc l SAmps S2 .OO 10 / S 15.00 1000/5 100 .00
BYX21/200 200vdc 2 ~Alllps 52.00 10 / 5 15.00
IN213BA 6QOvdc 60Mps 55 . 00 10 / Slo O.OO l OOOpf /.OOluf +-1 0%
DSB~OloC 400vdc BCAmps S IO. OO 10/ SBO.OO
INJ269 600vdc 160Araps S15 .OO 10 / S I 20 . 00 4/S 1.00 o r 100/$ 20 .00 0'
2752lo1 lOOvdc 2 ~OAlllp s S20.OO 10 / S17 5. OO 1000/$ 1~0.OO

7- 575lo ] OOvdc 400Alllps S30 .00 1O/ S 2~0 .00
RCD-15 I ~KVDC ''''''' . Sl.OO 10 / S20 .oo

E PROMSSHFR20K 20KVDC '''''''. S4.00 10 / S 30 .00
INlolloB signal 30 / S1. 00 100/ S3. 00

2 70B 1024xl $2.00 each

FAIRCHI lJ) 4116 16K DYNAMIC RAMS 200ns . Part , 16K75 2 716 20lo B. B S4.00 each

2~ For S2~.00 or 100 For S90.OO o r 1000 For S7 50 . 00 2 7L32 /2 ~L32 S10 .00 each

HEWLETT PACKARD MICROWAVE DIODES

INS711 ( ~OB2-2 BOO) Schottky Barrler Diodes S1.00 "' 10 fo, $ B.50
IN~712 (50B2-2810) " " " S I. ~O 10 fo< SIO .OO0'
IN626 3 (HSCM-IOOI) " " " $ . 75 10 rcr 5 ~ .OO0'
5OB2-2835 " " " S I. 50 10 '0' S10.000'
50B2-2805 Qua d Hatched " " " per s et S~.OO 10 r oe SloO .oo0 '

For Information call: (602) 242-3031

Toll Free Number ~~ I
800-52~180 C!J'. Z e ectr0-VCI
(For ordofa only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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" " II parIS may be ne w or
s urplu s. and parIS may ba
aubsl ,luled WIlli comparable part,
if _ are out 01Slock 01 an Ilem ~



"MIXERS"
WATKINS JOHNSON WJ-M6 Double
LO and RF 0.2 to 300MHz
Conversion Loss (SSB)

Noi se Figure (SSB)

Convers ion Compression

Balanced Mi xer
IF OC t o 300MH z
6.SdB Ma x. I t o SOMHz
B.SdB Max.. 2 to 300MH z
same as above
B. SdB Max. 50 to 300MH z
. 3dB Typ.

$21. 00

WITH OATA SHEET

NEC (N IPPON ELECTRIC CO . LTO .
NF M;n F=2GHz dB 2.4 Typ.

F=3 GHz dB 3. 4 Typ.
F=4GHz dB 4.3 Typ.

$5.30

Ft Gain Bandwidth Product at Vce=8v , Ic=lOma . GHz 4 Min. 6 Typ .
Vcbo 2Sv Vceo IIv Vebo 3v Ic sOma . Pt . 2Scm,

30pf 43pf lOOpf 200pf 1 to lOpes . $1.00 ea
32pf 51pf llOpf 220pf 11 to 50pes . S . 90 ea
33pf 60pf 120pf 470pf 51 up pes . S . BO ea
34pf 80pf BOpf 50Qpf
40pf 82pf l40pf 1000pf

OIO DE5 $7. 50MODEL 152199 152200
Ip 9lnin. lOTyp . llmax . 9m in . lOTyp . llmax.
Iv I. 2Typ. I. Sma x. I. 2Typ. 1. 5max .
Vp 9STyp . 12Omax. 75Typ . 9Omax .
Vpp Vf= lp 4BOmin. SSOTyp. 63Omax. 440min . S20Typ. 60Omax .
rS 2. STyp. 4ma x. 2Typ . 3max.
Ct l.7Typ. 2max. STyp. &nax .
VV 370Typ. 3S0Typ .

NIPPON ELE CTRIC COMPANY TUNNEL

Peak Pt . Current ma o
Va lley Pt. Current rna .
Peak Pt . Vo l tage my .
Projected Peak Pt. Voltage my.
Seri es Res . Ohms
Terminal Cap. pf .
Valley Pt . Vol t age mv .

UNELCO RF Power and Linear Anplifier Capacitors
These are the ferrous capacitors used by all the RF Power and Linear Amplifier
manufacturers , and described in the RF Data Book.

5pf lOpf 18pf
5.1pf 12pf 22pf
6.Bpf 13pf 25pf
7pf 14pf 27pf
B.2pf 15pf 27 .5pf

FAIRCHI LO / DUMONT Osci lloscope Probes Model 4290B
Input Impedance 10 meg., Input Capacity 6. 5 to 12pf., Oivi si on Ratio (Vo lts/ Di v Factor )
10:1. Cable Length 4Ft.• Frequency Range Over IDDMHz .
These Probes will work on all Tektroni x, Hewlett Packard. and ot her Oscill oscopes .

PRI CE $45.00

MOTOROLA RF DATA BOOK

Listsall Motorola RF Trans istors / RF Power Amplifiers. Varactor Di odes and much mu ch
more .
PRICE $7.50

For informa tion call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

~COJU eleetrolUCI
-'An pa r,. may be n. ... 01

aUlplus. ilnd pa rts mil, be

substiluted ...,tl'l eomplllable paft. PRICES SUBJECT TO CHANGE WITHOUT NOTICE
it .... iI" OU' 01 stock of iln nem.M
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RF TRANSISTORS, MICROWAVE DIODES
"'" PR'CE = i'RICE = ~ rrse i'RICE

2m,,, S 2:!>.OO asciers $ '.00 "",.. $ 16 .90 1H:1B:1l· 3 $12:i .OO

"""" " .00 """, ».00 "",. v.se lB:l821-tO "'.00

"""'" " .00 ascoeo 1.00 """" ' .00 """" " .00
eese I.'" ""9<S ' .00 ..." t. ee ¥$ W}-lO "".00
2N2857J"NTX 4.10 "".., ' '-00 .",,, ,.'" escaoo 00.00
2N2857JNmCV 4 .10 =- 40 .00 .... 11. 95 ascaoo 00.00

"'''' 13.50 ascisto ' .00 """ 17.95 ascraot 00 .00

""'" 18 . X> = ,,. ' .00 ..so 18.00 ",-""", 40 .00

""'" ia.co ascaiee ' .00 ""., " .90 1N'82I)14 " .00

""'" 15.00 mzzn ".00 """ " .90 16 8 il GO " .00

""'" 17 . 10 :ts::<96 47.00 """ 19.00 k'lI 8?" 30 " .00

""'" I.'" ""1' ".00 ..... "'.00 1L"l:83001 00.00
aceea 15.00 ..." 10 .00 ..... 16 .90 sscascoe 100 .00
eeraa 11 .00 "'" '.00 ..er 20.00 """" 14. 40

"""" '. 00
.,.,. '.00 ..,,, s.as """. ""aesee i. ec 4FI'" '.00 Vf18i't'91 '-'.00 """"'Iaesee 99 .00

""'""''' a.eo 4FI'I2 ' .00 WlMO 10 .00 wr.;768/~768 "'.00

"""" US ...",.. ' .00 W] "62 00 .00 """" """""" 17.25 ,."" ' .00 1AIl :'03 00 .00 ""'''' ' .00
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"""'" '-'3 ""'" '.00 -." 10 .00 mw
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""'" a.so """" '.00 1IRA2023-1. 5 42 . 50 ,.,.,- ""zeoso ia.eo seas ' .00 "'"'" 16.10 ,.,.,,'" """'5'00 3. 45 """'" '. 00 """I' 16 . 10 ",,,- """'''00 I. " """" 1.00 """'" u ." ,.,.." """""" 3.<5 arrn '.00 ...".. 15.00 PI'47aC/~ ""ee", 21.62 ems '.00 """" 10 .92 ,.,.'" 24.00
...i rs 1.0< ""19 ' .00 ...." 1'.'" ,.,.,,. '. 00

""re ";.00 """" ' .00 """'" I'.M ,.,.on ""eesea 3 .45 serso 1.00 """'" 3. 15 ereeo ""'''''''' ,..,., ""'" IS." """" 13. 80 ""'I' """""" 10 . 92 ecseca IS." """" 17. 25 """" ""aeee u .", """"'" 22 .21 """" ".M .......,
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'""'" 14.40 -.moo 19.90 ....'" '.00 """" ".,.
"""'" 10 .35 Kt:PSJ:X)7 ".00 ""'''' 3. 10 """'" "; .00
".." 1' .'" """"" 0 11.34 ""'.W 3 .00 PO'OO2 """"'" 12." Hewlett Packard ""'''' 14 .95 PO' OO3 """""'" 13 .25 HFIdZ\iJ4 112 .00 ......3 33.00 PO,"'" """""" 15.00 ""'IE ".00 """" ..0< """""" """"""" 11 .00 """" " .00 """" ' .00 .....
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""'" 00. 00 """" " .00 "'""" » .00 ""'" 13 . 015

"""" ' . 00 """" 44 .00 ...,." " .00 40394 3. 00
""'.. 18 .00 """"'" ' .00 ....,. ,." ."., 21.00

"""" 10 .06 """"'" ,." """'" 3. 45 ""'" 3.46

"""" "'.00 """',0< "'. 00 - 27 .'" "'"" 1. 00

"""" 3.00 "'''''''Ol "" .00 """'" 39.90 """ 10.00= ,,;, '.00 """"'00 3 1. 00 """''' 15 .00 """', 60. 00

"""" 3.'" """"100 33.00 """" » .00 """" 35.00

=" ' .00 J310 .,. 1Iilf9()1 (3) t-d ..00 R£3189 " .00
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"""'" ' . 00 J<ilOOo 10 .00 """" ,.'" """I' " .00
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GaAs, TUNNEL DIODES, ETC.
• R r 11lA.'lSISIUIS •

n" ..,cr = """ ~ " 'cr """ ..rcr
""""" rsr 501453-1 $ 18 .00- , S 5. 00 SVU19 S 5 . 00 SV1278-5 $18.00

""" '. 00 ID'~ ".00 Sl1281·2 ' .00
SD14~- 1 48 . 00

ID'''' ".00 """, a.so ID= 10.00 ""on 48. 00

ID'~ 15.00 sensa 14 .00 .",..., " .00 ""'~
2 1. 00

SlJI0C9-2 ".00 SJ1133-1 14 .00 .",.,... ".00 ""~
00.00

SlJI012 '.00 SDU:M-I '.00 """", 15.00 ""- ....
SlJI012-J '.00 SDlI~ '.00 """" '.00

",,_-0 , .so
SlJI012-5 ' .00 IDll36 ".00 5tn301-7 '.00 ""_.. ....
SVIOI3- 3 13.50 SVll3&-2 1:'>.00 """" '.00

SD14&1-7 ....
IDIOl3-1 13.50 SV1l43-1 ".00 ""~ ' .00

SD14811 00.00

SVI014 11.00 SlJ1143-3 17.00 ID'''' 3 . 00 S0148S-1 28.00

SVI014-6 11.00 &11144-1 '.00 SJ1311 ' .00 SlJ1411&-7 ar.oo

SVIOl6 ".00 ..,~ ".00 SJ1317 10 . 00 ....... as.oo
SVIOl6-5 ".00 SD1147 ".00 sn= '.00 sn499- 1 00.00

SlJIOlll-l ".00 ID'_ W.OO "",.,.. '.00 aneeo-a 18.00

::1)1018-6 ".00 &11189 ss.oo ..""", ,... .."'~ ".00
SVIOl8-1 " .00 ID= .... S0131'lb-5 ,... ""~, ae.oo
SVIOlll-L5 ". 00 SllL201-2 10 . 00 ""'" ,... aneas-a ".00
SDl~5 10.00 ID"'" 10.00 anats-e ,... SlJ15:lO-2 00.00

ID'"" ".00 Silll12-11 '.00 ID'= " .00 """,., 41.00

ID''''''' ".00 SDl212_12 '.00 """""' ..00
..,,, ".00.."', ~.oo
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SlJl043-1 10.00 S>121+-7 '.00 enoro-, ' .00 """" '"' '.00
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SOI049-1 ' . 00 ID"" ".00 ID'" 18.00

SlC31'T1 RCA 15 .00

SOl053 • .00 11)1219--1 15. 00 &l14l0 ".00
ge7714 lbt . ,...

ID"'" ..~ ""',,., 15. 00 SDl41~3 21 . 00
SRF750 It:>t . es.cc

ID'~ ".00 ""'.... 15. 00 SlJl 4.13-1 18.00 SRFl018 lbt . 5 .00
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SDl074-4 ~.OO ."".. '.00 en=-, ~.OO

"..",. _. " .00
SlJl074-5 ~.OO = .. 16.00 ..'" ".00 !iil'2Jli """ . 16 . 00
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SDt116 '.00 ""'" " .00 ""~ ".00 ......-. 16.00

SDU lS ".00 """"-, ".00 ""'~ ".00 -,~ '.M
"" Can er.:- II<>fe,..,noo _tRF Tr1oos1stora, D1<::d!s , IIybr ld llxlII I.... AmI Any OU",r Type or _ronductor •
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• ••••••

• l)1(I£l (1m CAllRlflI, IlICKMAVE,PI N,lJH]I11C'{, 'ItNNEL, W.AACItR,<UlNl •

L'Q1 $ 3.40 L'QIB S 3.40 lKo!1IIl S 3.40 L'Q IC S 3,40
L'QID 4.00 L'Qtm 4.00 lKo!1IlI 6.00 lKo!1llF 5.00
L'l211E $.80 L'Q11li 5.80 1KZ2 $.00 L'I'l3o\ 10 . 00
na:m 3.40 L'I'lX 3.40 L'Gl:Dl 3.40 ~ 4 . 9&
1N23l1l 4 . 00 lKo!3IE 5.00 1N25 7 . 50 ~ 18. 00
1Nl8Wt 10 .00 lN29 10 . 00 lN32 eo.oo l.I63A. $5.50
1N7I3 26.00 006R 28. 00 lN78 26 . 00 00llA 20.00
ur18B 26.00 1N78V 28.00 lN7llffi 28.00 00l:Il 28 . 00
1..'"149 6.00 L'n5<Wt 18.00 lliI U ...00 lliI15C 4 . 00
lliIl$ 15.00 L'i416D 5.00 L'i416,[ 6.00 L'+H6 10.00
1..'11101 10.00 L'i133 10 .00 L'RiO " . 00 1..'0084 2 . 00
L'l293O 15.00 L'l2932 15.00 1NX>4O 15.00 lIC712 11 . 00
110713 18.00 1..'0714 11 . 00 lIC715 16.00 110716 10 . 00
Ul3717 14 . 00 lIC718 10 .00 lN3721 14.00 lN3733 10 . 00
lIC747 21.00 1N4386 20. 00 1N4396 15.00 11+178."> 11 . 00
L'i48128 9.00 1.!f;13lM.f8 4 . 25 1.!f;140,V8 4 . 25 1l614W9 4 . 25
L'61UA/B ".25 116143A/8 4.25 L'el+U/B 4 . 25 1.!f;1~ 4.25
L'6I46A/B ".25 11f'>147A/B 4.25 L'6148A/B " . 25 L'6lB7 5.50
L'&l53 3.75 1..'646$ 7.65 1..'6711 1.00 1.!f;7l1 J»I 2.00
1..'6713 5.00 1..'6761 2.00 lN626:l 1.00 1S2199 15.00
iseoo 15.00 1S2208/ 9 1. 00 !lBl087/48F'ES9l5~8 M.OO flOO(QO M .OO
A2Xl1611 krtf!Ch 50.00 00I CleoB 1. 00 OOlo:'JG 1.00 1DI/4JY1l)1 c.s. 15.00
1lL161 Ibrac 5.00 0Ui14AB C.W. lUI D4060 Alpha lUI 0<1159 Al pha lUI.
0<I233B Alplllo lUI Dl900 Al pha lUI 0<I9!i9 Alplllo IUl 0<198711 Al pha lUI
ltlO41C Alpha 10l 11">1470 Al~ IUl t65IXI Alpha lUI. 00506 Alpha 10l
OCB>158-!l8 Alpha IUl IM8J/'2 Alplllo Pal IloU>t8M AliQ. IOl tf'2OJM cr.:- PC1I
0C1691-89 QlZ 31.:15 <0602-89 QlZ 31.:15 <0007-40 QlZ 31.:15 OC2!>31 -8ll GI2 31.40
o:2looI2-46 Qf2 31.40 xrne 10 Qf2 31.40 0CI7OoH GI2 50.00 JP3OO 1lA-1Ol 12$.00
HP.i082--Ql12 14 . 20 ~-«l41 7!>.60 KP5082~ 105 .00 1lP5082-«J20 58. 00
1lP$Ol:l2--o:17$ PCIl 1lP5OIl2--0386 IUl tP.:'>082-()401 I'CfI 1!P5082-()438 10l
1IP5082-1Q28 lUI 1l!'5OlI2-1332 IUl 1l!'5OlI2-2254 IUl 1lP5082_2302 10 .70
11'5082-2303 s.sc 1Ri082-21696 lUI 11'5082-2711 23. 15 11'5082_2727 lUI
11'5082-2800 1.00 1IP5082-~ 4.4$ 11'5082-283$ 1. 00 1P-i082-28&l lUI
1P.lOIl2-30'J9 6.70 11'5082-3040 36.00 11'5082_:1080 2.00 11'5082-3188 1.00
1F5082-3379 1.50 1I'5OII:.I-6-l59 IQl. }P.i(Il2~ IQl. 11'5082-(;Bll8 IUl
11'5082-8016 10l 1I'5OlI2-8323 KIl lOA J<mrt..... 7.00 IIMSOA IUl
lIA-l75 lUI 1IM0ClllI KIl .llIo41487 IQl. 1IM1765 IUl
lIMl766 lUI w.4 D)1 48 . 00 1o\M 3E>89 KIl 1IM3622 IUl
J.lM3633 IUI 1IM5104 27 . 00 1o\M7044 IUI 1IM7O:'.i1 2$ .50
1Uo47100 3.0$ IIIo4T.102 30.80 IIIo4ml lUI Il104 78:18' IUl
Il10478:'>2 IUl Il1049100 31.~ 1Uo49f16ll lUI lWI673l lZ>.OO
• (111 S'f(O; 0lA.~ ~ILf .!O CUL I F IF nit. PARr 'IU.I SUD IS :or USItD ..

Toll Free Number
800-528-0180
(For orders only)

" All p I. ta m ay be n e w cr
I U. plul. a nd pa,1S may be
IUbshlute<l wiln compal"al*l parts
II _ ill.. 0U1 of IloclI of illfl item.R

For Infonnlltlon call: (602) 242-3037
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COAXI AL kEI..\Y SlJI TCH ES SPOT

Electronic Spec i a l ty Co. /Raven Electronic s
Par t , 2 ~N28 Par t , SU-OI
26Vdc Type N Connec tor . DC t o I GH~ .

FSN ~985-55&-9 683 $49 .00

Aaphenol
Par t' 31 6-10102-8
11 5Vac Type SNG DC t o 3 GHz.

$29 .99

''''Pa r t' 300-1 1182
120Vac Type BNC DC to 4 GHz.
FSN 5985-54]-1225

$3 9 .99

rxa
Par t' 300- 11173
120Vac Type RNC Same
FSN 5985-54 3-1850

$39 .99

•

BNC To Banan a Plug Coax Cab le KG-58 36 inch o r ~~C to N Coax Cable RG-58 36 inch.

$7 .99 or 2 For $ 13.99 or 10 For $50 .00

SOLID STATE RELAYS

$8.99 or 2 For $15.99 or 10 For $60.00

Digia i g, I nc. Hodel ECS-215 5vdc t urn on

PRICE EACH $7.50

Gr igaby/Bar ton Mode l GB7 400 5vdc t urn on

PRICE EACH $7.50

PU Hodel ECT IDB72

PR ICE EACH $5.00

5vdc t urn on 110vac contac t at l amp. or 20amps on a
I O"x 10" x .1 24 al um inum. He a t aink wi t h
8i U con gr ease.

240vac contact l4a.pa or 4C..pa on •
10"x 10" x .124 a i_Iowa . Heau tnk with
s il icon gr ease .

240vac contac t at 15ampa or 40ampa on a
I O"x 10" x .124 a l ....in.... . Heata ink with
a ilicon greaae.

NOTE: ••• Itema ~y be subs t i t ut ed with ot he r br anda or eq uiva lent mode l number s. *.*
For information call: (6021242·3037

.. ...11 parla may D' nu, or
su.p lus . and pa.1S may be
substi tuted""ith compa'ablaparts
,I "'" are O!.II 0 1 stoek 0 1 an item"

z
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RECALL PH ONE MEMORY TELEPHONE WITH 24 NUMBER AUTO OIALER

The Recall Phone Te l ephone employs the lat est s ta t e of a rt
commun icat ions t echnol ogy.lt i a a co~ina t ion t e l e phone
and autoaatic d ialer t hat uses preai~quality , .01 1d · .tate

ci r cuitry t o an ura h igh-reliabil ity perfol'1llance in per sonal
or bus i ness a pplications . $49 . 99

AROS ALPHA RAPID BONDING GLUE

Super Glue ICE-486 high a t rength
rapid bonding s dhe s i ve . Al pha
Cyanoacryl a t e.Se t - Tiae 20 t o 40
s ec. , O, 1f1 . oz . (20ga .)

$2 . 00

TOUCH TONE PAD

This pad conta ins a l l the e l ec t r on ics t o
produce s t anda r d t ouch-tone t ones . New
with dats .

$9.99 or 10/$89.99

HITSlIHt L'HF/VH F VAAACTOR TUNER MODEL UVElA

Perfect for those unscr ambler projects .
New with data.

$ 19. 99 or 10/$1 49. 99

INTEGRATED CI RCUIT. I to 10 ll up

HC1372P
MCI358P
HC 1350P
MC1330A 1P
HCIJIOP
HCI496P
LM565N
LM380N 14
LMl889N
NE564S
NE56lN

Color TV Video Modulato r Ci rcui t .
IF Amp.,Liaiter,FH Detector ,Audio Driver,E lect ronic At tenua tor.
IF A.plifier
Low Level Video Detector
FM Stereo Demodulato r
Balanced Modul ator / Demodul a t or
Phase Locked Loop
2Wa tt Audio Power Amplifier
TV Video Modul ator
Phase Locked Loop
Phase Locked Loop

s 4 . 42
' . 00
1. 50
I. 50
4. 29
I. 50
2 .50
I. 56
5. 00

10. 00
10.00

$2.95
4 . 00
I. 25
1.1 5
3.30
I. 25
2.00
I. 25
4.00
8.00
8. 00

FERRANTI ELECTRON ICS AM RADIO RECEI VER HODEL ZN414 INTEG RATED CIRCUI T,
Fea t ur e s:

1. 2 t o 1. 6 vol t opera ting range . ,Less than 0 .5ma cur r ent con~ump t ion . 150KHz t o 3KH z
Frequen cy r ange . ,Ea sy t o a s s emble ,no al ignment nec essa ry. Effecti ve and variabl e AGC a ction. ,
Will drive an earphone di rect. Excel lent audio qual i ty. ,Typ ica i power ga i n o f 12dB. ,TO- IS

acka e . Wi t h da t a . 2.99 o r 10 For $24. 99

Nt CAD RECHARGEABLE BATTERIES

Ca t es Rechar geabl e Battery Packa

SUB C Pack o f 10 2 .5Amp/Hr: $10.00

AA Battery Pack of 6 These
New.

12vdc at 2.5Amp/Hr .
12vdc at 5Amp/Hr.

are Factory
$5 .00

$11. 99
$U.99

MJTO~LA r·1RF559 RF TRANSISTOR
hfe 30nin 9Jtyp 200rnx.
ft 3aDTtlz
gain 8db min 9.5typ at 87Or.nz

l.3d:> typ at 5J..2rrt1z
output POWer .5Watts at 12 .5vdc
at 870T1lz,

$2 ,05 or 10/$15,00

" ,1, 11 parIS may De n e w Or
su.plus, and pailS may ba
$UbSl' lu tad ...,'1'1 comparable Pll"S
" WI! are out 0 1 SIOCk at an 'tem."

For inlormation call: (602) 242-3037

Toll Free Number
80f)0528-0180
(For ordera only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EUoIAC TUBE SOCKETS AND CH I MN EYS

5KlIO
SK300A
5K400
5K406
5K416
SKSOO
5K6oo
5K602
51<606
5K607
5K6 10
5K620
5K62 6
5K6]0
51<6368
5K640
5K646
5K700
SK71lA
5K740
5K770
SKBOOA
5K806
5K8 1O
5K900
5K906
5K1420
5K1490

Soc ke t
Socket For 4CX50ooA, &, J, 4CXI 0,OOOD . 4el15, OOOA,J
Socket For 4-125A .2 50A.400A,400c.4PR125A,400A.4-500A, 5-500A
Chimney For 4- 250A . 400A , 40OC . 4PR400A
Ch imney For 3- 4002
Soc ke t For 4-1000A/ 4PRlOOOA!B
Socke t For 4CX250B.BC , FC , R,4CXJ50A, F. FJ
Sock.e t For 4CX250B, BC, FG,R,4CXJ50A,F,FJ
Chimney For 4CX250B, BC , FG , R, 4CX3SOA , F, FJ
Socket For 4CX600J, JA
Soc ket For 4CX600J,JA
Soc ke t For 4CX600J,J A
Chimney For 4CX600J ,JA
Socket For 4CXbOOJ ,JA
Chimney For 4CX&OOJ ,JA
Socket For 4CX600J ,JA
Chiamey For 4CX6OOJ . J A
Socket For 4CX)OOA ,Y ,4CX125C,F
Socket For 4CX30OA ,Y ,4CX I25C ,F
Socket For 4CX300A,Y,4CX1 25C, F
Socket For 4CX300A,Y, 4CX1 25C ,F
Socket For 4CXI000A ,4CXI 500B
Chimney For 4CXI OOOA,4CX I500B
Socket For 4CXlooOA, 4CX1 500B
Socket For 4X500A
Chimney For 4X500A
Socket For 5CX3000A
Socket For 4CV8000A

$POR
$520.00
260. 00

74.00
36.00

390.00
51.00
73 .00
11. 00
60. 00
60. 00
66. 00
10. 00
66.00
34.00
36.00
71.00

225 .00
225 .00
86.00
86. 00

225. 00
40 . 00

225.00
300.00

57 .00
650.00
585.00

JOIL~SON TUBE SOCKETS AND CHIMNEYS

124- l l l{SK606
122-027 5-001
124-01ll-00
124-1 16{SK630A
124-1 15-2{SK620A

Chimney For 4CX2 50B, BC,FG, R, 4CX3 50A, F,FJ
Socket For 3-500Z, 4-125A, 250A, 400A, 4-500A , 5-500A
Capacitor Ring
Socket For 4CX250B, BC, FG, R, {4CX350A, F,FJ
Socket For 4CX250B , BC, FG,R , /4CX350A , F, FJ
813 Tube Socket

s 10.00
(pair)1 5.00

15.00
55.00
55.00
20 . 00

TUBE CAPS (Pla te)

CH IP CAPACITORS HRI , 4 $11.00
.8p f IOpf IOOpf* 430pf HR2 , 3, e s 7 D .OO
l pf Ilpf llOpf 470pf HR5, 8 14 . 00
I. Ipf 15pf IlOpf 510pf ." 17 .00
1.4pf 18pf 130pf 560pf HR IO 20.00
1.5pf lOpf 150pf 620pf
1.8pf 22pf l OOpf 680pf
2.2pf 24pf 180pf 820pf
2.7pf 27pf 200pf l000pf/ .OOluf *
3. lpf 33pf 220pf * 1800pf/ . OO18uf
3.6pf 39pf 240pf 27oopf{ .0027uf
3.9pf 47pf 270pf 10,OOOpf{.Ol uf
4.7 pf 51pf 300pf 12,OOOpf/.012u f
5.6pf 56pf 330pf 15,OOOpf/ .015uf
6.8p f 68pf 360pf 18 .000pf/. 018uf
8.2pf 82pf 390pf

PRICES : 1 to 10 - .99c 101 to 1000 . 60< • IS ASPEC IAL PRICE : 10 f or $7. 50
I 1 t 0 5O- .90' 1001 & UP .35c 100 for $65 . 00
51 t o 100 - .80c 1000 for $350. 00

------------------------------- --_.---- _-_.-.---_ ------ __ .
WATK INS JOH NSON WJ · V907: Voltage Con t roll ed Mi crowave Osci l l ator $110.00

Frequency ran ge 3.6 t o 4.lGHz, Power ouput, Min . 10dBm typical , BdBm Guaranteed.
Spur i ous out put suppres si on Harmonic (nfo) , min . lOdB typical , In-Band Non -Harmonic , min .
60dB typica l , Res idual FM, pk t o pk, Max . 5KHz , pushi ng factor, Max . 8KHz/V , Pull i ng figu re
(1.5: 1 VSWR ), Max . 6OMHz , Tun ing voltage range +1 t o +lSvolts , Tuning current, Max . - O. lmA ,
lIlOdula tion sens i t iv i ty range, Ma x. 120 t o 3CK1z{V, Input capaci t ance . Max . lOOpf, Oscillator
8ias +15 +-0 . 05 volts ' 55mA . Ha ll..

Toll Free Number
800-528-0180
(For orders only)
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" " II parll may be naw or
surph.a, and par la ma y be
subst i tuted With complrab le parts,'weare out of stock of an uem.''

~~ electr0'UCI
FOf Information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE



TUBES
TYPE

2C39/7289
2E26
2K28
3-500Z
3-1000Z/8164
3828/866A
3CX400U7/8961
3CXI000A7/8283
3C X3000F1/8239
3CW30000H7
3X2500A3
3X3000Fl
4-65A/BI65
4-125A/4D21
4-250A/5D22
4-400A/ 8438
4-4008/7527
4-400C/6775
4-1000A/8166
4CX2508/7203
4CX250FG/8621
4CX250K/8245
4CX250R/7580W
4CX300A/8167
4CX350A/832I
4CX350F/8322
4CX350FJ/8904
4C X600J/8809
4CXI000A/8168
4CX1000A/8168
4CX15008/8660
4C X5000A/8170
4C X10000D/8171
4CX15000A/8281
4CW800F
4032
4E27A/5-1258
4PR60A
4PR60B
4PR65A/8187
4PR1000A/8189
4X150A/7034
4X150D/7609
4X250B
4X250F
4X500A
5CX1500A
KTS8
416B
416C
572B/Tl60L
592/3-200A3
807
8llA
812A
813

PRICE

$ 34 .00
7.95

200.00
102.00
400.00

9.50
255.00
526 .00
567 .00

1700 .00
473 .00
567.00
69.00
79.00
98 .00
98.00

110 .00
110.00
444.00
54.00
75 .00

125.00
90.00

170.00
110.00
115 .00
140.00
835.00
242.50*
485.00
555.00

1100.00
1255.00
1500 .00
710 .00
240.00
240.00
200.00
345.00
175. 00
590 .00
60.00
95.00
45.00
45.00

412.00
660.00

27.50
45. 00
62.50
49.95

211.00
8.50

15 .00
29.00
50.00

TYPE

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/A,9902
5876/A
5881/6L6
5893
5894/A
58948/8737
5946
6083/AZ9909
6146/6146A
61468/8298
6146W/7212
6156
6159
61598
6161
6280
629 1
6293
6326
6360/A
6399
6550A
68838/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
7213
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE
$500.00

500 .00
310.00
84 .00

100.00
500.00
P.O. R.
42.00

250.00
125.00
119.00
232.50
232.50
140. 00
185 .00
270 .00

42.00
8.00

60.00
54.00
54.00

395 .00
95.00
8.50

10.50
17 .95

110.00
13 .85
23 .50

325 .00
42.50

180.00
24 .00

P.O . R.
5.7 5

540.00
10.00
10.00

160.00
79.00
5.00

22.00
250.00
38 .50

P.O .R .
100.00
300 .00*
300 .00*
135.00

34 .00
P.O .R.

13.50
85.00

2.50
95 .00
36.00

TYPE

Ml 7815AL
7843
7854
ML7855KAl
7984
8072
8106
BIl7A
8121
8122
8134
8156
8233
8236
8295/Pl172
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Met al
GL6GC
6CA7/EL34
6Cl6
6oJ8
6oQ5
6GF5
6GJ5A
6GK6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6LF6
6LQ6 G.E.
6LQ6/6MJ6 Syl vania
6ME6
1ZAT?
12AX]
1ZBY]
12JB6A

PR ICE
I 60.00

107 . 00
130. 00
125. 00
14 .95
84 . 00

5.00
225.00
110. 00
110 . 00
470. 00

12 .00
60. 00
35.00

500.00
35 .00

130. 00
95.00

136.00
75. 00

100.00
38.00

100. 00
70 . 00
83.00

168 .00
95.00

465.00
13.00
13.00

137 .00
25.00
5.03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8.73
6.28
6.00
6.00
7.25
5.05
8.25
7.00
7.00
9.00
8 .90
3.50
3.00
5.00
6.50

NOTE * = USED TUBE NOTE P.O.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NE W, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOC K OF AN ITE M.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOT ICE.

For Infonnallon call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" All part$ may be new or
eurptus. a nd pa rts may be
subStituted with comparable part s
if we are out of stock of an Item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COLLI NS Mecha
"FILTERS"

#526-9724-010 HODEL F455Z32F

i

455KHZ at 3 .2XHz wide. fuy be other m:dels rot equivalent . May be used or new, $15 .99

ATLAS Crystal-Ellters
5.595-2.7/8/LSB. 5.S95-1 .7/LSB
8 pole 2 .7!<Hz wide uwer sideband . Jntleden=:e 80Qohns lSpf In/8000nns Opt out . 19 . 99

S.595-2. 7/8/U, 5 .595-2 . 7/USB
B pore 2 .7I<hz wide Opfer sideband . Inp:rlerce 8000hns 15pf !n/8000hns Opf rot . 19 . 99
5.595- . 500/4, 5.595- .500/4/01
4 pole 500 cycles wide CW. Irrpedame BOOohns l Spf In/8000lTns Opf out . 19. 99

9.0USBj03
6 peke 2. 7KHz wide at 6dB. In{ledance 6800tms 7pf In/3000hns Bpf out . Of-1599Hz 19 . 99

KOKUSA I ELEC R Me ha #r1F-455-ZL/ZU-21H
455KHz at center Frequency of 453 . SKC. carrier j'requency of 455KHz 2.36KC Barrlwidth.
Upper sideband. (ZU) 19 .99
tccer sidebarrl . (ZL) 19. 99

•• ••••••• ••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••
CRYSTAL FILTERS
NIKKO FX-0780OC ' .81olHz S10. 00
IDol rn:-103-2 lO .6935MHz 10.00
SDK SOi-llJA 11, 2735Miz 10.00
TAMA. TF-3lH250 CF 3179.3FJlz 19 . 99
TYro/CD 001019880 10. 'Mtz 2p::>le 151Qiz tmrlwidth 5. 00
MJIOflDIA 4894 863801 11. 7m z 2p:)le 15f1iZ barrlwidth 5 .00
PI'I 5350C lMiz 2p:)le 15f1iZ barrlwidth 5 . 00
PTI 54 26C 21. 4!'f1z zpcie 15f1iZ barrlwidth 5 .00
PI'I 1479 10 .7mz 8p)le ban:1width 7 .5fCl1z at 3dB, 5fCl1z at &ID 20 .00
ccereca Al0300 45MIz 2p:)le 15fCl1Z barowidth 6 .00
FR: ERXF-157 00 20 .fMlz 36fCl1Z wide 10.00
FIL'IECH 2131 CF 7 .825MIz 10.00

••• •• • •••• ••• • ••• ••••• ••• ••• • •••• •• •••• ••••• •••• ••• ••• •• ••• •• • ••••• •••• •• •••••
CERAMIC FI LTERS
AXEL 4F44 9
CLE..VIn:: ro-oix

TCF4 -120361\
!'1.JRA.TA. BFB4 55B

BFB4 55L
aM4 55E
aM4 55D
CFR4 55E
OU455B
OU45SC
CFlJ455G
CFU455H
CFlJ4 551
0'W4 55D
CfW455H
srn4 55D
SFD455D
SFElO . 7w.
SFElO.7MS
SFGlO.7w.

NIPPOO' IF-B4/CRJ4551
IF- B6/CFU455H
IF-BB
IF-C18

TOt<rn CF455A/BFU455K
MATSUSHl AA ETC-IA 55K

12.6KC Bandpass Filter 3dB bandwidth 1.6fCl1z f rom 11 . 8-13 .4KHz
455KHz.+-2KHz. baJ'rlwidth 4-7 \ at 3dB
455KHz+-lKHz baJ'rlwidth &ID min 12fCl1Z, 6Q1B lTWC 36fCl1z
455FJIz
455fCl12
455fCl1z +-5. 5fCl1z at 3dB , +-BKllz at &:is , +-16KHz at 5Q1B
455KHz. +-7fCl1z at 3dB , +-1 0fCllz at 6dB , +-20fCllz at 50dB
455fCl1z +-5. 5KHz a t 3dB , +-8fCl1z at 6dB , +-16KlIz at 6Q1B
455fCl1z +-2fCl1z baJ'rlwidth +-15KHz a t &:lB, +-30KHz at 4Q1B
455fCl1z +-2KHz tandwidth +-12. 5fCl1z at &:lB , +-24KHz at 40dB
455f1iZ +-lKHz ban1width +-4. 5KHz at 6dB , +-10KHz at 4Q1B
455fCl1Z +-l»iz barrlwidth +-3KIIz at 6dB , +-9KHz at 4Q1B
455KHz +-l1<Hz barrlwidth +-2KHz at 6dB , +-6KHz at 4Q1B
455f1iZ +-lOI<lIz at sea , +-20KHz. at 4Q1B
455f1iZ +-31Qtz at 6dB , +-9FJiZ at 4Ct\B
455KHz
455KHz +-2f1iZ , 3dB bandwidth 4 . 5KHz +-]j(Jiz
10.7MHz 280KHz +-50fCllz at 3dB , 650KHz at 20dB
10,7M-lz 230KHz. +-50KHz at 3dB , 570KHz at 20dB
10.7Miz
455KHz +-]j(Jiz
455KHz +-lJ:Hz
455rnz
455mz
455XHz +-2KAz
455mz

10. 00
5 .00

10. 00
2 .50
3 .50
6 .65
6 . 65
8 . 00
2.90
2.90
2.90
2 .90
2.90
2 .90
2 .90
2. 50
5. 00
2 . 50
2.50

10 .00
2. 90
2.90
2 .90

10.00
5 .00
7 .00

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

For Infonnation ca ll : (602) 242-3037

SKV 5T1IR'l'INJ VOLTAGE OC
$59 . 99

Toll Free Number
800-528-0180
(For orders only)

SP ECTRA PHYSICS ~ Madel 088 HeNe LASER TU8ES
PCWER ccrrcr 1 . 6Mo1. BEAM OIA . • 7 5M1 BEAM OIR .
68R CD1 lWi"l.Tl' BAUJl.ST l OOO\lOC +-100\l0C At 3 . 7Mi\

lliLTRON MUFFIN FANS ~Qael MARK4LMU2A1
115 VlIC 14Wi"1.TIS 50/6CCPS IMPEDm::E PROIOCI1'J)-F
lOSC»l at 60CPS THESE ARE NEW

~~ electrolUcl
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2 . 7HR

88CFM at 50CPS $ 7.99

" All pa,ts may be new 0'
su.pl uS, and parls may b e
substi lu ted WIth comparable Pilrt s
ir _ are out 01 stock or an il",,"_"
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HEWLETT PACKARD SIGNAL GENERATORS
I 600 ,00

$2200.00

$ &00 .00

rcoo .co

S 7SO.00

$2200.00

$ 350. 00
I 45(),OO

52Soo.00

$2100. 00

{Wi th HP 606B or 608Fl
(Without!

Soole as obove but la t e r IOOde L

3.8 t o 7. 6GHz ron~e,K Jth COllbra t ed cutout ond selectJan of
pul se·FIl or SOlXlre ..ave iIlJdu ottoo.

SOOIl.' os aDove but toter model .

1 ta llGHz rOn\le,Klth conerc teu aut out ano select ion of
ou lse-F ~ a r SQuore IIOve eocutct ton.

S<J1le os above Dut la t er mode l.

III t o 15(; Hl ,1 CiJJ< ou tput co-er "Un ca llD ra l ed output (V1 d
pulse -sqL.(l re IIOve or FPl eoout otrcn.

Synchroni ze r used Kllh 6(l6B ,608F,The synchronize r IS a
phose-lOC k freQuency s t ctnuzer eucn nrcv tces crys ta l
oscntc to r f reouency s t oeuuv to ~ 3~HI In the 608F s Ignal
~erotor.Pt1ose loc king enmrores Iltl crjPhonlCS 'J"d dr ift
resultlna In excenenr f realJl"nc~ stoc t t w.tre 8lOSA Inc l udes
a ve rni er "" len can t ooe t he refe rence osct nctc r over a range
of >-0.2S: oe rm ll1lf1\l f reouency settotl il l ty t o 2 part s In 10
to t he sevem n.srovtues a very s toDle Sl<mol thOI sutjs ftes
roony crmcer cce trcortcos.

ELECT ROI'I£TR ICS E~C - lO RFlIEMI RECEIVER
LOll t reooecc v e-ei - zer caver lnp 20Hz t o 50KHZ t reooencv
ron\le . Ex t ef1dOble t c SOO kHZ In Kldet>ood mooe.

ElOO l re Devic es Fie ld Intens i ty Meter .
Has Hf - l OSITA, NF-105/TX . NF-105/Tl , NF- l 05/T2 , Nf -105/13.
Cove r, l~ KhZ to lOOO1lHI.

ALL EQU IPMENT CARRY A 30 DAY GUARANTEE.

EQUl f'f'£Hl IS NOT CALI BRATEO.

&lSC

620A

616B

618B

62llB

626A

S708A

NF-l05F

U1C- 10

$1 100.00

$ 375.00

ueo .cc

$ 500.00

$ 500.00

11100,00

$ 7$0.00

50KHZ to 65MHz In 6 tones >-U,Out Put level OIlJust able c.rov
to 3V Into 50 Oh'I1s .Bull t -l n crys t a l ceubretcr.ecn - 1000HZ
modulation . ~ 650 ,00

SOOIl.' as ctcve but nos fr equency ccetrot reuture rc alloK
OPe ration K1th HP 8708A svncnrcnzer .

10f'1HZ tc "8O"IHz,0- l uV-IV Into SO OIlJlS, M, CW,or pulse mocl
utct tcn. cenercree ot teo uOlor ,

!(Wiz to 420/1Hz o.rcv-o.sv Into 50 OMS >-0 ,51 accu racy ,
buill-In nnla! calibrator, M-CW or pul se outout ,

IntlrOved verSIOO of cocutcr 608C.UO to lV cutcui.Ieoroveu
stoblllty,loK re s idual F~ .

10/'l~1 to 4,Sl'IH z In $ bonds >-1: neaercv ccc urccv «t m
bui ll - In crystal co llbroto r.Con De usee Ki th HP 870SA
Sync hronizer . Ou tput continuously ccjustoote f rom .1uV to
.5V Into SO oMlS.

~50-1230f'1~z .c.acv-o.sv Into SO Oh'I1s,collbrateO outpu t .

900-2 100MHI Kith rrony features Inc ludlfl\l calib rated out put
and all modulotlon cncroctert stIcs.

Direct reMlng and utrect cent rot f rom 1. 8 t o ".26HZ. The
H.P ,filM featu res +-LSdB ccnbrctec ourcut ccc urocv from
- 3 ! 2 7d~ to -OBm. Tne ootcct IS directly cotr beoreu In ntcrc
volts and dBm K1th continuous mon llorln~. Slntlle OPeration
frealJl"ney diM cccwccv Is >- 11 and stobtrttv eeceecs 0 ,005: 
I C chon\le l.n (JI(llent teece rct ure. conere tee atteuctcr Is
with in +-1.5dB over entire outo ut DOnd . SO arm ImoeilOnce un!!
nos Interna l pulse ll(I{l ulotian " ith rec rote vcrtct ne from"O
HZ to 4KHz,l/llrlable Dul sew l dthtl t o 10usec iand vcrroof e pul se
"''"tI3 to 300usecl.Enerna l rroldu l ol ln9 Inputs lncreos ver-
sol1 l t y , 1375.00

612A

61"A

W8DI
IS510

608E

616A1
TS403

lIV ~TI)lIES HiS-2 FlEXICCl'I 1£AC(fl,

oese hn:JSeIS CITe vttn 0010 to rccc LV to 0 IWI rectos md I1U1Y otter eancrert .

Perfect for Alrol me" ienccters • i'ttI l le fb:llos, or -list W re iecoe.

nese Are Fo::tol>' New In senec Boxes. Limited SWD lv Inly

$69.95

""~..., DOIot£STIC' _ c .o.o, .,~ Co<d
.""""", _ _ , y ,&. . ........ _lInlo<...e--a o:>->t< Only
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cooo.-... """"""' .... """'" "" """" _..- _ '- _ ~ ____• _"" _ '"OQH" ""IIO- _ _ .,-.,,_. oc-
""' .... 10 _ _ __ __ "" ""'__ ...'"--"'""" ..._PIT"-"-wo ""'" "'" .....""_"0 YI$O."""" """'" ........

o.o.t~OH..... _ ,._."'_ .. _ "._, ..-,

""' ECtJV! .. ~Tt: " "" ....." ......__ ....- ..._ '" o~ya _ _ . .....-.............. .... ......... .........""'-,""_.",.. ..-- ""' "" .-- _..
....._ ""., Ie "" __... ,.... "'" eon .. """.- ""= ,..._"" _,.-OUOto _ _to_ .-. .. h _ __ _ _
...... .. _...,-""""'''''' ' __ _ ,w. __ ...,.........._""'-,........
O!LM!. Y,,,,,,,,,* ....,. _,.. _ .., _ ., "", _ _ .. ......... ""
II.... Tho _ , _""" .. _ " _ to _ 11_. """ """"" __ '" """., UJI_,=_..,..._ _.1.., Eouo...-"' __ ",_ .........__..,.._..... -....- -
PORflON ""00"" ~, ""'" .. ..- e-w. a-,., _lInlo< __.. u.$......08 ONu_....__" c.o,D ool __ to _ _ ~ ...__... """' "' _ _. ...............,- "' __,
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"''''' 'NQ., _ ""'_ ""'" __ 1100M .- "OOM, ""S ""'-Y. .., _ 00<1<_ _ """ ""'
...,..'_"'... ' 0 __... _ ...... , ..... ... .,."" ... _ ..__10 ' ..._ _ "" ........-
OPlK A(;(:OIJN,* w. ""'" ,,,", _ ,-" ..........
""llUl ...... _ ''''''''''''' ..- ,....... ""' ...,.. ..- .......... __ ""-
P"RTS, We '''''''''''' tho nght to . ubatl1UlI 0< "'01_,,,, 110m w'ln a part 01 1<1""'1 or oompa,at>lol
.peelf'e.Ho"_

I'OST,\QE: ~i"i "'u", a~lpping ancl handling i" lhe U_S" c.""d• •Incl ~• • ico la 13.00 lorground aIllp.
"""'la , alt allier COOJ"I,I... I. S5.5G. " " ret...... Inllal>l .IIMII"", 01~_. Ait1or*Ion_,
pi...... incl..... 25 '10 01 I~I orde<ed lmounl lot a rH ppl" g Ind handllng_ C.D.D:. "'" a rH i\I>Bd AIR
ONLY.

PREPND OIlDEIIS: Ord"'" mu.1 ba occompanled by a eneek,

Pll lCES: PrieM a,. subject 10 ehange wl' hou t notlce_

PUIICHME OIlDERS: WO occepl PUfCha... ...-. only _ Ihoy"", eccomoanled by a cI>ec"_
RESTOCKCHA~OES: If parta are returned 10 ~ 11.Z ELECTRO,..ICS. INC. d"" 10 e..st"",*~t..I'IIl
eull"",* wilt ... l>IId roapona-b1. lor a lt I... I""un'*! and wiil be eh l rged a t~'Io RES Il.",K
CH"P;GE wlln II'IIl ,.",ai_ In CREDIT O"'LY_The lal lowlng "'''''I aeoompa", I ", ",'u'n; " eopy 01
our iIWPiCI. ,Il "m a"'horinllon number ""Ieh mull ba obllined pno<10 .~Ipping 'I'IIl morchancllM
bac"_ fIe1 u'''. "'...., ba _ wllh'" 10 O"YS 01 recaipl of parcel. A.t...n I",""""'allon ""'_ """
ba oblained by c.ltlng (602) 242-8111 6 or IIPlI~ng u. by polIl ca' d, AIltum aulnortz11liCn. wi ll not ...
gl_ ou, on ou, 600 nu_

$ALES TIoX: ARIZO,.." ",.Idenla mu.1 add 6% ...1.. la., ....1... I .I!ned " RIZON" ,...11 to CIII'd
I. currenl ly on 111. with uo. AIt ...-. pieced by -.on' ""'.ida 01 RlZON .... but doOi_ Io pet.
IOn. I" ARIZONA Of_ aublect lo tho 6 '10 ...t.. 10.

SNOIlT,\QE OR DAIIl,\QE: i clai",. lor anonaglll at ""''''''gill "'...t ... ..- wllhi" 5 DAYS of
' ocel pl 0' parcel , Clalmo ", t Incl""" a copy 01 ou' 1"...«. along wil~ I 'atur" authOfWltlOn
"",,,,oor wMCh ean ... Obtained by OOOlocling u, at Ie02l 202-31116 0< -..lIng. ooal co."'.Authoo1..
1_ c.MOt ... on OU' 600 "umber. " u tlom. "'''''' ' '' PfPlIII1y pac ked. IIi,,,,,,.",,, not PfPlIII1Y
pee~ed nW<e au", '0 c:ontoc' 1M earner eo lnat llIay """ c:omo OUI Ind IMpacl II'IIl padoJlga boIore
i' I. 1<I1urnad '0 u., eu.lomer. wllieh do not notify ..wll~l" 11>1. time period wilt ba _ _ oon . tt>lol
to< lho on'l", orelll' a. _ will 000.1_ 'I'IIl ord« oomp~..

OUR 600 NUMBEII IS STIIICTl Y FOR ORDERS O,..LY (800) 52f1.ll160. INFORM" TIO'" C" US "liE
T"KE'" 0 ,.. (602) 2~2-81116 0< 1e02l 242-3031.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Toll Fr.. Number
8(10.528-0180
(For ord.,. only)

For Information call: (802) 242-3037

" All parts may be new Of
surplus. end parIs m a y De
suDst itu te<l with comparable parl s
if we ,If"out of slock of a n ilem."

electroruc*,

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015
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ADVERTISERS "P!NM CGtI1aCl tt.- 8414=I_a d1i-=It,.
To receive lull information from our eeverne
ere piease complete the postage-paid card.

UNo. P,.. R.5.No. Pae- R.S. No. ''''

178 AceCornmulllcallona,lnc 50
127 Advanced Computer Control.

.••••••••.•.•••••••••.•.•.• 117

• AEAI"dVanotod Eltclronk:
ApplIetlIiO'\$ •••••••••.•.•.•.. 25

20 AlI E'-Ct rotllel •.•••.•.•••.•..55
211 AIM, "'.......aorlM .•••••.•.. 53
• """', , eommunlcallon$, Ele.

· ...............•........... 19
2.t3 AmlIteur·Wtlol le Electronlca

· es
334 AmIdonAnoclI'" 19
109 .t.naIogT..,-Oi'IOloQ'y ••••••••••. 80
11 Appllecl "'-Ilion 50
228 Aual ln CulitomAntennas ,,7
266 AzImuth CommunIcations Corp.

• ••.•.•••.•.•.•.•.•.•.•.•.. 103
202 BlL Eng!.-1ng ••••••••••••. 53
• eatluw&Wlllla_ •••••••.•. 1..
3ll!i BarTy El«:tronlet •••••.••••••. 31
• Bi tIAahby&Son ••••.•...•.•. 118

BirCh Hill SaI 89

• 8lKlltbu'II Groull .•.•.••••• 2" ,n
• & 1II'. 2-WI ' •.•.••••••••••••• 15
• 8<Jlttmul E* tronlao 79
• CE Engl..-lng, lnc..•.•.•.•.. .32
462 CES, Inc. • • • . • . • . • . • . • . • . • . • . . 4
111 CeCoCommunlcat lona 56
4.llO Com-Aad Indus"l 90
88 Clutten," Modula' Conaol..

•.••.•.•.•.•.•.•.•.•.•.•.•. 119
13 COI n lnlermotlona l .•.•.•••.•. 103
14 Communlcallons Concepts. Inc.

· 79

15 CommunIcations~lIata. Inc.
........................ .ee.e7

• Computer 1,.., 101
4711 COntact u st. 91
• Connect Syst8lTlll, Inc. 33
141 Cuahcraf1Corpora llon ... .• .... 51
346 Data 5ertIce 101
276 DlQiral Audio 13
425 OoppIer Syst 7'8
18 Elec1ronic Specialista. Inc. .•.•. 47
481 EIec1,onic Specia list.. Inc. 91
211 ESOIer1c Engl..-lng 101
99 Faxacan 111
88 FOll ·Ta ngoCorporal lon .• ...•. 103
151 FOll·TangoCorporation 9!l
269 GLBElectronlcs 64
352 GrcMIEnterprises 121
31 HaJ.Tronix n
211 Ham MasterTapes •.•.•.••.•• .45
• Ham~ioOUt lel 3
33 Hamt roniCS, NY 128, 1211
482 H;untronil;$. NY 90
4eO Handi·Tek 80
• HorizonPrinlingCo. 101
123 Huat ler. lnc 119
214 ICOM CorIo.11
m 1COM 5
36 InlemillionaJ Cryst.. Mtg. •••..• 111
93 J AlRadioComm. 46
278 Jinx Elect ronics 19
483 JoIInVeatyCo. 90
• Ir Ma gazl ne 82
• KlMElect ronics n .91
• Kantron lcs 52

• ~W(l()d 7.8.9.Il2.CorIo.1V
322 U......, Ant... .. 7'
485 u......,Ant 9(;

82 MCM COrnmunicat~ ••••.••. .24
4n MCM Communlcat~ 91
9 MFJ Enterprll n 58,59
48 MHz EJe::tronlca 104-113
Sol Magrun cw.lnbulors., inc:. ••••••• 505

MicI ........ 'ipUt. Bwl_
"",,lCatlOnt 103

49 MIcn:l Con!rcl Spr ltltlea 123
51 MICtllIoQ Corp. 41
• M,,..ConwnunIcatiQnS 28
21'0~ EJectronica 1il5
412 Nemal Elec1ron1ca sa
131 NUl. & Voifll 101
• QrflIrM'garN 47
• PC Elec1ron1ca 11
4 ParMcCOrnmunicallOnll 69
4lW QCO MII1<t1ings...icee 91
• RFEntaptt_ 85
• RFGaln.U<l 123
m RF Products 4
151 RdoAmlit"",CallbooJl. lnc 119
6t Flsdioldl. 79
• Radio WarehouH 32
2ell Ramsey Electronica 121
82 Ra..-y Electronlca ••.••..••. . 125
487 Reoenc, Elec lronlca .•••.••.... 93
• Rllber1u.. Fi".QoId 65
• RUN Ma08lI". 51
ecc zr
~Ialng ••..••..•• .... . .. . 100
DerlI.. Ad l23

Mailing USlS ... . . .. . •. • • • . • • • _1e
MooIng 1ll5
Subscl1p11onl1 • .• •• .••••••• 1&, 121

476 satwtlaExportCorp. 91
• satellit.Vldeo Sysl 11
1111 Sinlec~ . .•••••••••••• .3&
• SmIth Soft Syst_ 53
68 Specl:rum~lo-. _ '1
436 Spectrum lntematiclrwl.1nC:. •••• .se
• Spider Antenna 11
224 Tehone •. • • .• • •. • • • • • • • • • • • •103
• the~ 115
"ll6 Tl'...'~'SOlt • • • . . . . . . . . . . . .112
11M TrIonyJIlndua'n. 24
136 Tucson A.meol_~~

.................. ........ ... 47
203 lJnic:<m Eleetn:M'llca 211
1118~ Amlit_ Rado . . . .. . • •41
179~Electronlca.lnC:. •••.•• l 00
• ~Microfi l 101
• VanGorderlEngi.-tng &of
311 Vangua"'~ ~

90 voComProduct, eorp. ••• ..... . 121
W94NN Ani _ a 103

7'8 WacomProducla 11'
• WeatC(llTl 9!l
• Westech Elect<on lu .lnc. .•.••. 7'8
80 WeaternRiodloEIecI'onlu ••• . .87

Wheeler Apj)I~ ReMarcn Ub
• ...•.. ..• .. . . . . . . . .. . . .. . . 101

• Williams Radlo5alea 101
• WOQdaIl&Aasoclalas 101
83 Yanu Electfonles Corp... •. cee. III

BOOKS, etc.
To Order

SHIPPINO AND HAN
DUNO: $1.50 lor the llrat
book. $1.00 for eactI addl·
tlonal book for US del lv'llry
and foreign I Urfaoe.
$10.00 per book tor lor
elgn airmail. Orders P4IY
able In US dollara only.

Complete the postage
paid card. or itemize you"
order with payment or
complete credit card I~

lormatlon (Include post·
• and handling) to: WO
Book.. AnN. RetliR
sa.... AM. 101 and Elm
st.., Petertlorougtt, NH
03~5I

p","10.95 __-C':"":= '-_ _
10.95
12.97
24.97
14.95

"UI"..24.97
24.97
acs;t
12.97I."
12.97
,....7

I."

2.00
tsc ...
'.25 ...

SHELF BOXES....
Shelf box-1
Shell boIl:es-2-7
Shell boxes-8 and up

Catalog ,
BXl000
BX1001
BXl002

MICROCOMPUTER TITLES
Catalog' h.m
BK7384 Annotated BASIC Vol . 1
BK7385 Annotated BASIC Vol . 2
BK7390 Inside Your Computer
BK7398 IntroolJClIon to TRs.80 Data Files
BK7386 KIlobaud Klassroom
BK74CW Mach. Lang. SubroUtines for CoCo
BK7400 Prog.lor Electronic Circuit Design
CC7.40011 BK7400 with Apple disk
CC7.40012 BK7400 with IBM PC disk
CC740013 BK7400 \IIflth TR&8O diu
BK7388 The 5electriclU Interface
BI<7311 S<:rne olthe Bestlrom KIlobaud
BK7394 TRs.8O as a ControUlIf
BK7395 TRS8OI'ZB:l~ lang. Ubrary
BKT382 U'1derstanding & Pro;.

MiCloco.iPU1"7.....
'''',..,..
e.ee
"..,..
t ..,..,..
'00

AMATEUR RADIO/ELECTRONICS TITLES
Catalog' hem pnc.
BK7307 Behind the Dial S 4.95
CT7305 5 WPM Code Tape 4.95
CT7306 6 + WPM Code Tape 4.95
CT7313 13+ WPM CodeTape 4.95
CT7320 20 + WPM CodeTape 4.95
CT7325 25+ WPM CodeTape 4.95
CI'3IM CodeTapes (any lour above) 15.95
BK7308 Contest Cookbook 5.95
BK7321 A Guide to Ham Radio 4.95
BK7322 Hotlby Comput.. Are Here 2.49
BK7393 Uvtng on . Shoestring 7JJ7
BI<7312 The Magic of Ham RadIo 4.95
BK7340 The~ Hotlby Comput.. 2A9
BK7383 The~Weethet satelltte 8.95

Haldlook
Owner Repair of Radio equipment
Pmpegallon Wlzard's Haldlook.
SSB. . .The MlsundlIBtood Mode
VHF Antenna Haldlook
Study GuIde-NoYk:e Class
Study Gulde-General Class
NovIce Study Tapes (Set of 3)
Teet equip. Ub. V2-AudIo Testllf
Test equip. Ub. V3-RadIo Equip.
Test Equip. Ub. V4- 1C Test Equip.
Test Equip. Ub. W-Vots. 2, 3, & 4
Wor1d Repeatllf Atlas

BK7310
IlK7302
1lK7351
BK7368
007357
007358
CT7:lOO
LS73lIO
Ul7361
LB7362
LB"'"
BK7315
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$369. 00
350.00

S5B9 . 00
569.00
U9. 00
419. 00
525 . 00
265 .00
399.00
499. 00
125 . 00

35.00
149.00
29 . 00
99. 00
25.00
25.00

11 5.00

1625. 00
4Z9. 00
425.00
325 .00
ZZ5.00
129.00
89.00
89.00

129.00
69. 00
19.00
19.00
55. 00

ICOM, WILSON. KENWOOD
and MAXON Commarela!

Equlpmanl AnUabla

ICOM
DAYI

• Telephone buy..., will receive a
aurprlM gm In their package.

* In-store drcrwtng, each hour. Come
and reg llter '0 wtnll

* Grand prize
tOf ItHfOfe drowtng:

IC-02AT
2·Meter
Dig ita l Readout
Han\jheld

* No purchase
necessary to reg ilt&!'
'or Itl"store drawings.

* Special In-store pricing .

* ICOM Pet'sonnelto demonstrate new
equipment.

* Ilet'reshments will be served.

• see the new line Of ICOM equipment.
• New equipment available lor you,

Inspedlon and purchase.

WIN!!

Saturday, JUNE 9, 1984
9:00a.m. "I 5:00p.m.

USED EQUIPMENT
SWAN
AH~O ISO
lODe:.. P. S. • 5pkr
TEN·TEC
oMNI · e;ew ..
OMNI . O/ B
De lta. N.B.. •

ICOM Triton IV. CWo N. B.
.rgon,..,t (509)

lS1 OeL u<e Xn~ I I.es O. DO Z55 P.5. /5p k ~ .
110". CWo ~ 689.00 Z6Z6 P . 5 . / S pk ~
a D XcYr . • 599.00 225 Ar90 ~ 1 P. 5 .
140 . ~eye~ . 629 . 00 Vfo • Delta .•
a o. Inte~n ,l P.5. • ... 699. 00 Zl4 P~OceHO~
140. IM e rnil l P. 5 .• r tl44. 789. 00 ZOB rntr~
3.TUI)n ~l • 195. 00 ,. P. 5 .
Z51A 2M All Mode 399.00 645 ~e ye r .
Z45 2 Mt ~ 169.00 YAESU
5M-Z Oe~ ' M1e . • Z9 .00 tt - 102 x c~ ~
MM_8 T.T. M1c . . 10 . 00 n.90IOM .
Air l UH F P~e ","p S9. 00 FT- 101EE / (1o'
KANTRONICS FT U 5RO All Mod e
tfli Interfilce • S 19.00 FT 3010trP 3010
vtc 20 M.-tut. 10. 00 H G. 1000 Rcv ~ . •
Vtc 20 ".-~oft 35.00 Fl 2100 F ....p • •
TR80-C M..~nH I S. OO Fll 01 /FR 101 .
KENWOOD VC 60' Display .
TR.9130 All Mode , T. T.. M1e $365. 00 ta 'ld Ltne~ Pnone Pa t e n
T5 820S . . . $539. 00 Fi ZZ 7R 2 Mt r
T5820 . • . 489. 00 VO 148 Mi e
T599O . RS990 450 . 00 FT202 " .T.
TS700 se . VFO 499 . 00 P. 3 DC C ~ 9 ~ ••
51' 70 Spt~ . 21.00 1F 30 C CWFilter
AT 130 Tu ner 95 . 00 PF 151 P.5•••.
TSS 30S . C\I . • • 525 . 00 MISC.
TR2100 . CItP . ht~iI 8 .P . 179 . 00 DluOil ( filA 2002 Autotuner S32S . 00
51<. 24 5p k ~ /IUe 25 . 00 Oh,OiI CfIIA 1001 A..,to tune~ 225.00

~;~AB~~: ~~~~e : : ~~:~~ ~~::s ~ : ~ ~ ca~e~, . ~;:~
RM76 Remote 50.00 Silnyo 9" i'lQnitor 15.00
8C· 5 DC C~9~ . • • 25 .00 MY9, t n TM601 • • 189.00
VG455C 500H1 (830) 6S.OO 6, Iuy 5MK2 . P. 5 . 199.00
MFJ 'il l ..y VFO 69.00
:r;r5upe~ Keyboil~d /R tty SI99. 00 01302 Aevr •• • 239.00
1224 Int er ' . ce • . • • 10 . 00 OX200 RC'l r • • • • 125.00
121 SSB /Cil Fnte~ • • • 40 . 00 lIil s on 1402 o ~ 14DS 69. 00
CWF_2 nl t.~ • . • • • 25 .00 El_" 8874 l fllewl 125.00

Send SASE tor our new & used equipment lis!.
MON·FRI 9AM·6PM • SAT 9AM·3PM

Send SASE for our new & uled equipment lilt. ICOM. WILSON, i'tENWOOD
MON.FRI 9AM.6PM • SAT 9AM.3PM .nd MAXON Comm.,clal

Equlpmanl Avanabla

~~~

m~

SU 9.OO
];89.00
119.00
179.00
199. 00
249,00

; 29'> . 00
199.00
J19.oo

$1 25. 00

S 39. 00

$209 . 00
175 . 00

$549. 00
269.00
225 .00
159. 00
119. 00

• S8S0. OO
. 1 .025.00

89.00
".DO
35. 00

340 .0~

399.00
325 . 00
179. 00

S169. 00

S615 . 00

S550 . 00
389.00

99.00
325.00
289 .00
250. 00

69. 00
25.00

139. 00
100.00
169.00

B5 .DO
125.00

ThIs list wes compiled 4 11 H Ou, used
equ ipment ch.nges d.lly_Please write or

c. 1I for our current listing.

30 DAY WARRANTY ON USED EQUIPMENT

AEA
MlrRil READER
ASTRON
RS , .. 5 .-p p.s .
AZDEN
PeS 3000 Z _ t r .
PC5 2800 10 _t~ •
DENTRON
MeA 2500 w/ l 0 mtrs .
GtA 1000B . /1 0 mtn
MT 3000A Tune~ .
In 2000A Tune~ •
supe~ 5upe~ Tune~

DRAKE
TR1 /Ps1 •
R1A RCVR
RV1 VFO
"51 5pkr
1017 Oes k Mi e
TR4, RH . AC4
fR6 , RV6 . AC4 ••
T4 X. R4i, . AC4 . MS4
IVi 2001l TUII<! ~

ENCOMM
st1T Ul!Illll: . .
HAC
tT21oo. U2l00
HEATHKIT
S82202 1<\1 . MP •• .
S8104A . CWo P.S . • 5pkr
58634 Co nsole
581 02. P5. Clo'
HW101 .P5 .CW
MW101 . P5 . Sp k ~

58630 Con~ole •
58600 5pk~ ••
s.A2040 2101 Tune ~

Ml/2036 2 Mt r ••••••
P5 9OO0 1'.5 • • 5pkr. Cloc ks
HW8 QRP Xe vr • , . • • •
5Bl01. P5 . CW ••• •.•



Custom Systems Custom Programming

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

PAC/NETSYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC S and programmed EPROMs
oerscnanzeo for each purchaser. Re
Quires on ly single 8·10 volt 'I, amp power.
1 year guarantee of hardware/soft 
warelAX.25 standard AS232 serial ASCII
at any user baud rate.AS232 HDlC for 202
modem used for AFSK or di rect to RF
eQ uipment for FSK.

AOVUITISII'+O COf'Y

D.GITAL D'SPLAYS lor FT.1Q11. T${i20s.
COllins. D" k• • Sw.n. HNth. Ind Oltl8rl.
Write fOf In'ormatlon. GRAND SYSTEMS.
Dept. A, PO 80_ 33n, Bla ine WA 1lB23O.
BNB121

luy.sElL-TRADE IWlce monthly publIca
'Ion l SASE for FREE Issue. TI'IiI HIIn
Boneylfd, 3IU KI lpatrick A...... Port 51.
Lu::Ie FL 33452. BNBl30

OSCAR 10 "NO DITTERM I","M OSY.
Rue,"as 00ppIer Ind l..-sion.. $8181ll1e

WE COULD run I bigger " but then our
pa<lS would clxl 1TtOf8_ QueUty parll II
lI8f\SlbIe pr\CIII. Se.mp brings ll,.,. Mid
night Engl-'ng. RR, MaqUOfl 'L 81..58.
BNBl22

!COM AND KENWOOD OWNERSI You I re
<l8flnlt"'y mllling out II you dO not rtoeel..,.
our oery jnf~tlYe n8Wslellers! FrN jflo
formatlonl Sand SAS E (2 stamps) to Inter·
national Radio, Inc•• 364 Kllpal rlck Ave.•
Port St , lucie FL 33452. BNB1:N

TEN-TEC AROONAUT 515 wilh _Ial eali
brltOf. notch Illter. I nd lull len-mMer
coverage In minI condition: S2Il5. 10.110 n
9IlIf with Hameolt. packa~ $95. .....Ihki.
uMATlC programmabla keyer w~
supply. $50. HNthkl1 model IG-28 coIOf·
bar oener.tor with mlnu.l: $45. Jlde BIg
Z 4-MHz Z80 S·l00 CPIJ clfd wit h ffIltnual:
$95. Mike Fl ulkner N9CRJ. RR 12. 80_
294A, Yorktown IN f731l6. BNB126

FOR SALE OR TAAOE IOfNo<Ice geer: 8 "
K 21145 d lglla! meter. B & K 820 ca.paeitOl
.asler, Conar 25S scope, Eico audio 1J8'*'.
ItOf. All In e.c:etlenl cond illon and wllh
ms.nua.II. Gerlld Cushing. 817 15 Yt A.....
SW, Minot NO 58701. BNB12f

WANTED: lulopatch. new Of used. In
good condilion. No frills rteeeSaary. K31LZ.
Port FlepubItc MD 20676. BNBl27

WANTED: Model 8010 rEltoOle vlo tor Tsm·
po 2020 _evr, CIII ccnect (Il13}267.1515 or
COrnpusefY8 E......II user no. 11338,1210.
WlIl pay III shipping chlfges. Tim Gorfflltn
WA.LYJ. arse Humboldt . Topeka KS
866OIl. BNBl25

NTEJUlATIOHAl~ CODE TlWNER
fOl your COrnmodoie 1M Of __lHInded
VIc·20 computer. LNm code Of lncr_
your spe«t lor thlt higher 1lcer>M. Gratl
'or groups or 1eI ' ·lfalnlng. Menu4rlY8fl ..
document.tlon .. random 'at" (leller'
only o r wIth numbers) .. adluslsble speed
(1-25 wpm) l nd pitch .. ability to enter a
character and heir the Morse llOUnd. IU
_slon h.. II'IiIH addlll0f\81 INlur8$: II
delllled Slep.Oy-alep lessons .. Ull8f-de
fined 18$1S .. Idjuatable 'fOIume end 'as'
length (1- 5 miflUl8$). Vic __Ion: $6.00 on
lIP" only. !W -.....Ion: $9.IlIl. lIPS; $1f.llIl.
d lsketle. AC3l SoII.ara, Box 7, New
Derry PA 15671. BNBl28

IMAA_ lnterna t lo na l MII Slon Rad io ASlo
Clition helpI mlsslOnlfl8$ by 8upplylng
lICIulpment end rUMlnga net fOf them dally
e_cepl Sundty. 1f.2BO MHl, 1IlOO-2000
GMT. Dr. 6Im8r<l Frey , 1 F'r'ylw Manor Rd..
Llretunonl NY 10538_BNBl23

If'" Ox, Ind .Iphallel. Us" end counts
OTMs Of preflllas. 525..00 ppo:I. STA1'1ON
LOG &. 0SL-lll00 0S0SIdl ..... PrInts
~CIIds~ lor leu !han l ' each. $15.00 ppd.

INFO--SASE-or sand d lsl< and IIlmped
miller lor FREE OSL b!Jraauladllres. label
proorem (.ppro_lms.tely 200 IIs tingl- my
dlsl<, $1,00 ppd.), H. N Nels on KAIlKUH.
PO 80_ 138. Stevens Polnt WI 5«81.
BNB120

COMMODORE 1M e1llk-ball8(! hem 1011 ·
wife. CONTEST DUPER-looo 05011
band. PrlnlS log$ lOfted by band. US c.1I

WANTED-M...CROmcNICS M«lO eta
IUlle RTTY s)'$',," lor TRS-llO. Bill W8OOS,
11« Indlllf1 Woods, T,,_ City lol l
~; (616)-94&03130 or 946-3Qot2. BNB11g

ELECTRONIC AVOC"'T1ONS".~II

Ier'ric8 promol lfl(l radlo Id,t les. SASE.
Arnold Tlnwn, 2308 Garfield 131M, MInna
SPOI II MN!i5405. BNB10l1

REPAIR, alignment. cl llbtalion. CoIl1nl
.rIIlen asllms.les. S25; tI(Itl-(;ol lins. S50.
K1M...N. (207)-l9S-221!>. BNBll1

IIAOICOM RF SPEECH PROC ESSORS
Add 6 dB of a_age OUlput . ilh genuine rf

cl ipping In your ' " nsmlllar's i·f ltege.
CUllom englf\8llredlor Ken-oo<l TS·12O.
T~l 30. T~. TS~2O. T&~. TS~~

Or,ke T-4X. TR-1; Yaelu FT'l02, Excellenl
lpeech q uality, Ilmple Installation. ,f·
fordable prices! SASE for data and COlt.
Meglcom. PO Box fl652A, Bellevue WA
1l8OO1. 8N B10l

STATE-CF·TM E·...AT, rugged, lo• .prolile
I nlenna systeml. Helll:8l de$lgnl Irom
3.5 to 50 MHz. OORRI from 1« to f 50
"'1 Hz. ReIer to 73 m.gazlne reviews In Qc.

tobar I nd Novembel'. 1\182. Com-Rsd Iflo
duStll8$, 25 Imson Slr88l. 6IIIflio NY
lf210; (716)-n:H"5.. 8 NB096

F'ND OUT what e lse you can Il8lIr on your
geflllfll-coverage t"nsc8lWlf or recetWlf.
Complete Inl~tlon on ms.tor North
Amerlc.n radlo-I lltenlfl(l c lubs. Send 251
and SASE. AlIIoc:lallon of NOfIh American
Radio ClUbs, 1!iOO Bunbul)' Offla, W\'Iltller
CA lKl601 . BN~

AH11-ST...nc DUST COVERS BY eo
Craft Corporstion.. Amal_ radio, c0m

puters. printers. dill< 0rI-. VCRs. He. Of
oldlW modell. 0<8t 1.000 oeslgns In lIock
end 0<'81' 1.000.000 il u... Call Of wrtte for
bJocnure. BIrch Hili sal". PO Bo_ 230t. Fe
ter!)Orough NH 00..58; (~"'1959.

BNBOll1

FM SERVICE MANUALS_RCA, GE, Mo

toroll. Aerot ron. Alph.. Johnaoo. Klar.
DuMonl. others. Rel.sonl ble . Send e_Ict
I'I'IOd8l a nd del c rlptlon. T. Mclaughlin, PO
80_ f l1 , M. ngo FL 33550. BNBl l0

Philadelphia. Ba IIIITtOf.. Detroil. AUant..
Chicago, He. 00eans. SI. Loull. 08.11...
LA. l1 "x17", $1.75 pp.. Z2'x:J,t', 15.86
pp.. Specity city. MUHY. PO Boll 387,
HelMSPOfl NJ 0803ll; (609)-2$1 .2952-

'N"'"

EM ERGENCY COMMUNICATlONS_ An
OroanlUtlonll and Operellonei H. nO
book, by IUPlJR. A complete reference
guide IOf ARESlf\ACES end other publ ic
servIoI groups. as ",.I8...e1 In December
113 051 end J ........ry '&t CO. $9.95 plus
$UiO PIH to: FOW Aftl. 1394 Old Oviney
Lane. AMton VA 22090 r-IA resldenlS,.dd
4 'l\. tlI). BNEl(l8g

OX HEADING MAPS lor Boelon. NYC.

ping- lOW. C. re-free. J & J Trophy,
Grove S treel, Peterl;lorough NH l)3.t~;

(603)-82<4-7804. BNBOM

1184 WIRE. CAlLE pOC88 cu1!l! Ce lt or
wrtte for latest II SII ngs,. c.rtllled Com
munlcallons. "'T1'l8 CB to 10 Mel'"
PIopIe.M f 138 So. F",rl.. Fremonl 1.111
49412; (e18)-82U561. BNB013

WANTED: Pr.l950 TV ..II .nd Old TV
aU/Df magazines. W3CRH, Box 20-5. M.
eomtllL 814M; pog).833-111Oli1. BNB066

KV4IKP2 STATlON. ST. THOMAS. eon.
18$llIOlUvec.Uons . slng le$lclubs. Paul
Murr. y WA2UZA. RD • • Princeton NJ
065A0; (201)-329-6309. BIIl B06S

PAC/NET board only $80.00
AssembledlTested. NoICs.90day warranty
Package of all IC 5 eKcept 2·2716
EPROMs $80.00

\I,~ I--
ASCIl-USAlAX.25
HOlC CONVERTER

USAlAX,25 is the AMRAD approved digi tal
lormat STANDARD used on amateur pack
et radio networ1l.s.

IIlATERIAlS

send to ""-1lsing Oepa<lmenl , 73. Elm Str,",. ~er!)OrOUllh NH l)3.t~_

DEADUHES

Copy mus, be recei¥8d in "-le<borough by ,..,. 51h 0 1 1M seeOtld month pre.
ceding 1l1li eower GIlle. "copy II recei¥8d 8h.. t .... "..,. ine. il .i11 t.- ~Ied
10 run Il'IiIlollowlng month. .......... speciliully prohibiled by tl'lil~, _ _

Ad'woenla '''U must pertain 10 amateur r~ pl'ocNelt 01 servicft. No spec;.'
la you' s 01 poailions .f, poulbl._ All al!'iertia ing copy must be IUbml\led type
written (doubl••paced) and musllnclude fUll name and add.n, . Copy limited to
100 word. , maximum. COunt only WOlds In ,••t. Add " " , I.ee.

13 cannot _Ify adver1 lalng cl.lms and cannot be held responSible lor claims
made by the .d'itlrlISM. Llabli lly wil l be limi ted 10 mak in.g any nee.nary ccrrec
lion in Ihe nelllv.llable IUlIe. 73 'nervea t ile righ t to ,eject Iny c09)' cs-ned
unsuitable.

DRESS UP YOUR CLUI I J.cl<etl. tee
Shl rtl. h. t. , lport.hlrts. etc., with your 'O
go or _ ' II CUltom design. Wuelength
Product ion. . 20-22 1201h sr, College
Polnt NY 113511. BNB048

WANTED- your unused TeI8IypeTM re
IHIlr parts. High prices IHI ld! s-.:l SASE
fOf Uat 01 TlIioIlypfIwfller partl and ~
plle8. TY PETRONICS, 80_ 8813, Fort La...
derdele F\. 33310; l305)-683-13040 eller t:OO
pm. Nfn. BN£lOl52

WE ENJOY crNtlng l'lsm p1.q...... tro
phlel. 1 .lrdl, Pie 050. Prices, ship.

BARTER 'N' BUY
RATES

Individua l inon-commerclal) . .. .. ....... .... • . . . . .. ...... ..... 1St per word
CclmrTloI<ela' .••...•. •. • . • . •. •. •..• .• .•.•.. • . •. • . •. •. •. •. •. , ~ per word

Pl'llPlIyfMIll by check Of money order is required ", ilh rout a d .~ discounts 01
c:omrn;U1C)n1 ate ava.I.DIe. Please make your ~......-t 10 73. R11IK lor multiple

i..-tiOnS 'f' availlltlle on ......, .

73 CLASSIFIED ADVERnSING

MIUTART TECHNICAL MANUALS lor old
and obtoleI. equlpment. llO-pell8 eae.1og.
SJ.oo. Military TKhnlca. ManUIII ServIce,
226EI Senaaac A...... Long BHct1 CA 9081!>.

'N"'"

WANTED: Ce.h paid for u$4l<l SPEED RA·
DAR EQUIPMENT. Write 01 eall; Bri.n R
Eat_ n. PO 80_ 8U1. NortI'lf I8ld lL
eoo93; Pl2)-251-8901 . BNB030

MOBILE IQH1TJOfoI SHIELDI NG. FIN III"'.
tu re. Estes Englnll8ling , 930 Merlne Drive,
Port Angeles WA 96362, BNB006
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IOGWlJI
International Crystal

Manufacturing Co., Inc.
10 N Lee, P,O_Box 26330

Oklahoma City, OK 73126·0330
(405)236-37 41

For the past fifteen years, leM has been
replacing original crystals in elements sent to us
by our customers. Our crystals carry an unusual
guarantee ... they are guaranteed FOREVER
when used in the equipment for which they were
designed.

Upon receipt, e lements are tested , repaired, and
parts replaced if requi red to assure they are
working properly . The crystal is installed and
checked fo r t r imabili ty. The output is checked to
see that it meets original specs . Elements that
are act ively modulated are tested under load
conditions. The element is subjected to temp vs
f req uenc y tests and compensated using
computer controlled test chambers. After
compensation, all tests are repeated to insu re
proper operation of the element.

Please call or write
tor more information _

-

Back in the old days, repeaters were "programmed" with diodes, DIP sw itches and
custom wiring. Then came the microcomputer, and the repeater was programmed in
PROM . That was okay, but changes meant a trip 10 the hill , Of to the factory.
(Suddenly, PROM programmers we re on everyone's wish list.)

Then along came ACe with the RG-S50 Repealer Controller, wh ich is remotely
programmable with its own simple, high level Touch-Tone command language.
Reprogrammable, non-volatile Electrically Erasable PROM means convenient,
reliable changes and no down lime. Your commands are even contirmed in voice.
Now you ca n reprogram practically anything such as ID's, autodlal numbers,
command codes and much more trom anywhere, with a Touch-Tone radi o or
telephone. Informative 10 and tail messages, enhanced security, and customized
operation are standard features. No more trips to the hil l or special equipment for
"one lillie change" because the programming comes from you , even whi le you sit in
your favorite armchair,

Now our Version 3 Firmware supports remot e programming with our Computer
Interlace option. Your home computer leis you traverto the hitl via mode m and really
see what all the talk's about.

Convenience, security, and a new brand of custom tailoring,
made possible by remote programming.

Made possible bY ACC,

CASH IN on your old.
Channel Elements

acc O""'OCed

Call or write for detailed specifications ~=~,
10816 Northridge Square. Cupertino, CA 9 5 0 14 • (4 08) 749·8330

The RC-850 Repeater Controller's autopatch
ACC's solutions to old problems with innovative
state..af·the art technology.

,
•

AUSTIN
CUSTOM
ANTENNA
P.O. Box 357
Sandown, NH 03873
(603) 887-2926

Call 0 ' wri te tor product information.
Dealer inquirie . invitl.'d. ,,226

'101>&1'• • BEEPER? S<>moll""," co.llod • " OOUI'1io!8y _P."
001.1\ 7""....n BEE PE!\B . dd. gonu.l\lgl\ ~u.noy_p
a utomo u oal!y to 1.ho boglnnlllll of _1\ ""n. _on a nd a

10..~ at 1.1\. ond ··T&lk ·o. OT·· 11 a 1.I\In8 of 1.1\. pM"

INTIlODUClN(J BP_4 "Th. sac- BEE PE!I , Tho PRO I.

.....-of_1.h&-arI. _ping' Includ.. a d18ltally -p<"O!l,,*,m

moblO UIflOT Iu.. 'I 10. In 01' umepu' ..a m lngol. an
automoue '"Slu mbo , Mod." 10' long t>&ttoory Ufo IllV t>&~

lOT)" ,,",ulr'Od_nOllneludo<ll , o.nd p<"O!lnmmabl. velumo
000_ of ll1e UOIQu. d<oul>lo 4__ "moou' " """ln g No

•.-1<0" U_a p~-""no<lu",,"'

Hook -up' o • • nop"'1.1\ oMo, 1llO<l0tt I" " rf""",, to .lrtUal
Oy all mOOOTn g..... , M6nua l .u ppUo<I "'UI 06Ch BEEPE!I

A.6ll6~le '" UI,..,. ..t'O!O"-'

" A " ' 0""0'" a ... oomplot.o wlUI O&BO . ..blo, ondu.try

"'''dU<l 4 -pl'' oonn"""'...
"B" ••t'O!On.a ... UI• ..". .. a"". o bu' wl thou ' ooMOO

IOJ'O. AM your own l
'"C'" • ....."n. a ... el""'lt_boal'd modolo lor ouotom In_

, " UaUO" • . Porf"" fo, ,.._"'... or bulldong I NTO
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BEEPERS ARE A
I'AXSCAN EXCLUSIVE!

AUSTIN.
When only

the best
will do!

Taking the lead ing role in custom antenna
desig n co mes easil y to Austin. With ove r 25
years o f engineering and consult ing expe
rience, how could we offer you less than
the best/

And our hi gh perfo rmance solu tions go
beyond our popular MUlTlBAND antennas.

There's THE OMNI sidebander with hori_
wnlal,1nd vert ical polarization. Or the ALL
BAND SCANNER with high gain that
outperforms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the cho ices available.

Whatever you r antenna needs. the winner
is Austin.

IJ' YOU KAVJ:JI'r KZAllD on BBEPBllS
YOU'U 1ilO'f LISrEIllIlilOI

Bp·4 '"Tho PlIO" BEE PElt BP-3 '"ThoO"glnor BEEPER

A- ' '''' All un l"'a.......mblod, _Iod. A_ ' 69
B_ 100 00,"", a 00-"..,. llmllod w..,.,..nt3 . B· 149
C- t49 an~ . hlp po<! p...· p&1<!ln US, C- ' :iill

Oh IO .....don.. od~ 6% ..I.. tax

nrR¥5 CB~ '"c -"
3"" "'" ",,,• • 0.0,10" 01>00 ."418 -M



Reprinted from the Feder.1 Register

FCC

operallon muat. $3.00 postpaid. neve Gui
mont W86LLO, 5030 July 5 1., San Diego
CA 92110. BNB131

WANTED; old keys for my telagraph and
rad iot e legraph key collection, Spark keys
(commercial a nd a ma teu r), Boston keys ,
sldeswlpers, pre-195O bU9S (Vlbropl e~,

Martin, Abernathery, Shawple~, etc.), om
nlgraph, Crlcket and Bunnell mlnlaturea.
Nea l Mc Ewen K5AW, 1128 Midway, Rich
a rdson TX 75081; 1-(214~234,'653.

BNB132

C.e4 OWNERS-looking tor POWER In a
computer logging program? Try the
"CONTENDER." Featurea: 2000 entries,
auto time/date, auto bandlmode, FW/REV
scan, edit/update, dup sheet to the screen
or printer, ptlnt aSL labels, cards, and
complete log. E~pandable to IllClude all·
band WAS, WAZ oxec, and state county
reports (disk only). Send $19.95 and $1.00
postaQe (e~panslons extra). Crumtronlcs,
PO Box 6167, Ft. Wayne IN 46896. BNB133

O.A.8.I.8. NETWORK. Attention ama
teurs/computer owners. Finally, a com·
puler network service dedicated to the
amateur community. Featuring: Online
News Service, "OSL Source Box," aree
tronlc Mallbo~ Service, and UploadiDown·

Relmb!.lrsement 01 Out-ol-Pocke t
Cosls for Volunte.r Administered
Ameteur Radio EJlamlnatlons

AGENCY: Federal Communications
Commission.
ACTION: Proposed rule ,

SUMMARV: This document prop<oses to
amend the rules to provide for
reimbursement of out-of-pocket co.t.
incurred by ~olunteer examinel"ll and
volunteer examiner coordinatol"ll in
connection with amateur <operator
hcense e~aminations.Cost
reimbursemen t i. necessary for the
volunteers in nrder for them to recover
their prudently.incurred expendilure• .
The effect of this action is to propose
rule. sllowing cost reimbursement.
DATEs: Comment. are due by April 16.
1984 and replies by May 1. 1984.
ADDRESS: Fede ra l Communication.
CommiSSion. Washington, D.C. 20554,
FOR FURTMlR INFORMATION CONTACT:
Maurice I. Def><Jn t, Private Radio
Bureau, Washington. D.C. 2O.'i54.

Ust of Subjects in 47 CFR Part 97

Radio.

Nolice of Prop<>sed Rule Ma king

In the maH.. of reimhs meot of ost-of-
pocket co.t. fo' volsnt admloi.t.,..,d
.mate", ,adio e~amlnatlon.: PR Dock.1 No,
es-ass. FCC &l--7~.

Adopted: March e, 1llll4,
Released: MaN:h 9, 1984,
By the Commi••ion.

1. Notic. of Proposed Rule Making in
the above-captioned matter Is hereby
gi~en.

2. The Federal Communications
Comminion Authorizallon Act of 19113
(Pub. L 98-214: approved December 8.
196J) ameeded.Secttcn (4)(f)(4) of ths
Communications ACI, ' to provide for the
reimbursement of out-of·pockef costl
incurred by ~olunteer examiners and
volunteer e~am iner coordinators in

118 73 Magazine· June, 1984

load of flies , pius more! No hourly user
fees, one-time annua l s ut>acrlptlon ra te of
only $14.00, All YOU noed Is a com puter
terminal a nd s modem. For a free bro
chu re andlor YotJr paid subscri ption, ca ll
or write: OA8. I.S. NetwOO, PO Box 2771,
Saratoga CA 95070; (408)-354-5256. Make
check payable to OAS.I,S. Netwo rk.
8 NB134

BE FIRST to send holiday greetings by
computer. HOUOAZE programs do just
that! Six prog rams ani mated, fult 01 co lor
and action, For Vlc-2O; easily adapted to
any machine. May evon be s ent ~Ia AS CII
or AMTOR. Ordor now and receive F REE
set o f fantastic screen g raphic programs
for us e In your own prog,ams. Casse lle,
$10.00. HOLI DAZE, 77 Everg reen Dfl~s,

Winston-Sa lem NC 27106. 8NB135

KENWOOD TS--lI3OS (used about 2 hau,s),
$750. R~cy 2m HR·212 (11 xtsls), $70.
40m Power Gain a ntenna , $40. Ra nge, 2m
antenna, $20. J im Willis N5 BLQ, 1300 HIll
ton St., West Mon roe LA 71291. BNBl36

E·Z LEARN SECURITY ALARM SYSTEMS,
Employment!btJslness terrific. lntorma
tlon, $2.00 (redeemable). Securi ty Elec·
tronlcs Inte rna tiona l, PO Box 1456-GT,
Grand Rapids M149501 . 8 N8137

connection with the prep aration,
proce. s ing or administration of
examina tions for amateur ata tion
operator licen.e. The American Rad io
Reley Leas ue , Inc.IARRL] filed a
Request for Agency Action on December
7, 1983, reques ti"ll that the Commission
implement the lesislation by amendi"ll
the rules by Order as soo n as pou ib le .
Howe~er. since this mailer affects a
large number of people (amateur
licensees and applicants). we are
providing for notice and comment.

3. Our proposed rules would allo w
both the volunteer e~aminer (VE) and
the volunteer examiner coordinator
(VEC) to be re imbursed . Each amateur
radio e~amination,e~cept th e No~ice

Cia••. ' is to be ad min istered by th ree
VE' •. They may be re imbursed for the
e~penses they Incur in administeri"ll the
examination. Likewiae, the VEC may be
reimbursed for itl prepare lion and
proceni"ll of the e~aminalion.The tot a l
reimbunemenl from each exeminee.
ho wever, may not exceed $4 for an
examination. II could be less than tha t
amount. depending upon the
circumstancel.

' _ ,,"" <[nltl ..0. om",,,lod by oddl ••
, ubp..ogroph {fIoo rolla..",

"III With " 'PK' ,. ,h. occoplO ' « .f .0J.n'",y
o"oompo".oted ..",ice. """ tho .""" olioll.
p r<>U..ifli0' admi.;."o"on of o,..mi".'lon. tor
omot••, ..olio. opo,o'o, lian••• "",,,oant ,.
oubporagra ph lAI or [a)of Ilo.. pO"gra.,,"
;"d'.'id"ol•. or OIlla"i..".", ,.hleh""".;d. or
ooordl.a'••ucb &u'horiouod >olunleo, ..",leo. may
1'<'<:0'" rrom uom.J......1mb...."",., for ou'·or_
I'OC~' 000". Th. totol om"".t .f oll.w.bie <:00'
...imbu..."'••' PO'oxom!....hall no' oxc.ed $4
adtu.,.d a.nuolly '>'ry la.oory 1 F., oba"r> ;n
,b. Depo"",en' of lot- ConJIum., l'rleo Ind...
Suoh ;ud..ido.l. ""d 0l1l.ni..hon. 011.11 moiutoi.
...,<>!"d. of....'-of.........' ..poo<lll.... 00<1 .holl
co.,ify oun. olly t. ,h. Commi..ion th", all coo" ro,
,.h,ch ..'mbu,........u' 100 ' ohlO;"ed _.
_ ••••nly o"d p",d•• ,ly in<:Ull'ed:'

'Non. or 'M propoood ",I.. oppll.. to tho
"o",;not;on for ,h. No. ;ceClo.. liooUH . So"",.,
(;old..a'"" 'M 'pan'"' ol tholos;.l.,..",. " .'ed,
"1' lb. logi. IOlio. 10.. in,ro<tuci"ll 'o<Ioy i. no'
;u,".<led t...... ony .rroot spau \"" p....."l .""ioo
p"'llrom' , .". Con/J-.i_IR~no", S
'83'" No.ombo, 3. U1II3.

SECURITY AlARM INDUSTRY BOOMING.
Get ln now. Trernandou s demsnd. Employ'
mentlbus lness terrlflc . Information pack
age, $2.00 (redeema ble). Security atee
tron lcs International, PO Box 1456-RE,
Grand Rapids MI 49501 . BNBl 38

RETIRING? Consldor a buslnen 01 your
own. Security a lar m s ystems ea s ily
learned. BuSino:ts s/ro:ts ldentia l Inst alla·
tlons are easy. Enjoyablo:t, fascina ting,
profitable woo. Inform ation packaQe that
co uld chang o:t, improve you r future , $2.00.
Secur ity Electronics Internaflonal, PO
Box 1456-GE, Gra nd Ra pids MI 49501.
BNBl 39

ATTENTION DXERSI Get your Russian
cate teeter. All Soviet local bureau ad
dresses. $5. Edward Krltsky KA2MXO, PO
Box 715, Brooklyn NY 11230. BNB1 40

YAESU FTDX 570, clean, QOOd condition,
manua l, $325 and shipping. Also Ha lil.
c rafters SX 146 SSB receiver, three Ilite rs,
all d a is, calibrator, very QOOd, $125, ship
ping. Bernard Pollock, 1330 SE Wei nut,
Hil lsboro OR 971 23; (503)-648-1857. BNB141

DIGITAL AUTOMATIC DISPLAYS fo r
FT·l0ls, TS-520s, Collins, Drake, Swan,
Heath , and ot h-e~. SI ~ 112" digits. Write

4, We do not propose to specify hnw
the reimbursement fee is to be divided
emong the VEC. and the VE's , Both the
VE's and VECa may incur expenses.
VEC's may be relmburoed for e~pen.e s

rhalthcy incur in pre pa ring and
proceninS e~aminations. This could
include the cnsrs 01 prin ting, a.sembling
and di.trihutins the exams. In addition.
a VEC may have othpr adm ln,straJ,ve
cost. s ince the VEC is reSp<lna ihle lor
keeping rewrds on each examination
that Is gi ~en. Postage i. another
enticipated expense aince the VEC must
for ward the applica tionl of succenful
applicants to the Commission , There
may also be cosl. for renting the
prernise. where an exam i. gi~en. AVE,
on the other hend, may ha ve COli. for
transportation ta the site of an sxam
and perhaps lodging expenses. Aba,
VE'a will ha~e poatage e~pen.el .ince
they must forward the appJicatitlnS <of
.uccessful applican ta to the VEC. VE's
may also have ex pense. for paper,
pencils and supplies thai are furn ished
to the applicants. We cannot anticipate
every expensp thai . VEC or VE m~y

Incur, The statute provide. tha t
expense. may be reimbursed only if
they ere nece.sarlly lind prudently
incurred by un~ompensated volunlee rs.
Proposed rule § 97.36 is intended to be
flexible. /I . tates that the VEC and lhe
VE both may be reimbursed. Howe~er,
they may determine ho w much of the
reimbursement emount each will
receive ,

5. Present U 97,31 and 97.507 which
relale to the VE and the VEC,
re.pectively, provide that no
compensation from any source may be
accepted. We propose to amend thn.e
secuone to allow for reimbursement 01
necessary and prudent expenses.

6. It would .eem lhat In most case. the
VE could most wnveniently cnl!ectthe
re imbursement lee since the VE and the
examinep d i....ctly interacl. Candidates
initially submi t their applications
directly to the VE·s. Howeve r, In certain
cases. a VEC may devise a program
where the reimhursement is collected by
it an d Ihen .hared with the VE'a to
defray their out-of.pocket expen.es.
Varying cor-dition. and practical
necessities may allcct who collects the
money initially. Accordingly. we do
propose to allow ei ther the VE or the
VEC to cnllectthe lee , In the interest of
flexibility. we will leave that to the
VEC'. and the VE's to determine.

7. The amount of re imbursement from
each e~ a minee, which may be less than

fo r Information. GRAND SYSTEMS, Dept.
A, PO Box 3377, Blaine WA 98230;
(604~551 , 6 NB1 42

MICROWAVE DISHES, suitable for
weathe r sa telli te through lD-G Hz proj.
ecte. Spun aluminum, 81·lnch d iameter,
24-lnch foca l langth, $99.00 each. (913~

862·2703, foc ll, 2730 SW 57th St., Topeka
KS 66609. 6 N6143

T19814.a RTTY, Mlrli-momory required. Marl<
and s pace tones Internally generated. TU
eeeoec fo r receive. $17.95. Mark Schmidt,
486 1 Larl< Or., Beale AFB CA 95903.
BN6 144

BURGLARY_Nat io n's number one crime
prOOlem! Security alarm Industry booming.
Get In now. E·Z learn. Employmenllbusl·
ness cpportuntttee. Information, $2.00
(redeemable). Security Electronics Inter·
national, PO Box 145&KE, Grand Rapids
MI49501 . BNB145

I NEED HELP In lamming my Implanted
thought projection-Image crctecnco
sound s imulation device. Harry Haupt ,
615 "0" Ave. West, Oskaloosa IA 52577 ,
BNB146

the .tatutory $4 but may not exceed that
amoun t. will be a reimbursement
amount that i. associated with cne
application. One application may reaul!
in a telegraphy exam and one or mme
written exam elements, All those tests
will be covered under one
reimbursement amount. However. once
the application is acted upon by grant or
by dlSm,ssal, the re ,mbursemcnt amount
is final. If an examinee fails en
examination and laler submits a new
application. a new ,...irnbursement
amount may be collected.

6. A. authori zed by the legi.latinn. we
propose to allow the amount of
reimbursement to he adjusted for
inflotion every January 1 a. reflected in
the Department of Labor Consumer
Price Index, The new maximum would
be stated annually In a public ncuce.

9. If lees are charged. ooth the \IE and
the VEC would be required to maintain
records of out-of-pocke t expenditure.
and certily annually to the Commis.ion
that a ll costs for which they obtained
reimbursement were neces.arily and
pruden tly IncufTed. We would cancel
the agreement that we ha~e with aVEC
if the VEC rewvered more than ou t-of
pocket costs. Such cancellation i.
provided for in § 97,51\ of our present
rules. Section 97,33 provides that a VI'
wilt be aubject to appropria te sanctions
for recovery of any amount in excess of
that permitted.

10. We ~Iie"'e lhal reimbursement for
expenditurea will make the program
more a llra cti~e to ~oluntee"" end more
e/fective. We will continue to administer
some examination. in our field offices
and at a few remote points in 1984 unril
such time 8S the ~olunteerprogram i. in
plsce , However, our re .ourcea for this
work are very limited. We wish to
implement the ~olunteere~aminahon

program aa soon 83 possible for Ihe sood
of the amateur community. Therefore,
the comment period will be 3() day•.
with reply comments due 15 days
thereafter. Requests to extend Ihe lime
fur filing comment. or reply comments
are discouraged and will not be
routinely granted,

11. For purpose. of this non ·reslricted
notice and comment rule making
proceeding, members of the public are
ad~ised the ex parle conlact are
permilled from the time the Commission
adopts a Notice of Proposed Rule
Making until the time a public notice Is
issued stating that a substanti'·e
dispnsition of the matter is to he
considered at a forth comins meet ins or
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,
3275 North "6" Avenue

Kissimmee, Florida 32741

Hustler' s new 6-BTV six
bond trap vertical fixed
station antenna offers
all band operation
with unmatc hed can
versence. The 6-BTV
offers 10 . 15, 20, 30,
40 , and 75/80 meter
coverage with ex
ceuent bandwidth
and low VSWR. Its
durable heavy
gauge aluminum
construction with
fiberglass trap
forms a nd sta in
less steel hard
ware ensures
long re liability.

Thirty
meter kits
(30-MTK)
fOl" 4-BTV
and 5-BTV
are also
available.

Don't miss our 30 meter excitement.
HUSTLER -

STILL THE STANDARD OF P£RFORMANCE.
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HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

Order today!
NEW 1904
RA DIO AMATE UR CAllODDKS

RADIO AM';E: IIbaDk INC. ...&1

~
Dept. B
925 Sher w ood or., Bo x 24 7
La ke Bl u ff . IL 6004 4 , U SA

Tel: (312)234-6600~ ffi

Keep your 1984 Call books up to date.
The U .S. and F orei gn SUPPlemen ts conta in
a ll activity for the p revious three months
including new licenses. Ava ilable from t h e
ouonsner In sets of three ( March 1 , Ju ne 1,
and septem ber 1) fo r only $12.00 p er set
Including shipping. Specify U.S. or Foreign
supplements w hen order ing . Illinois res
Idents add 5% sales tax . Offer void after
November 1 ,1984.

Elen Shipping 10111

Know n throu9hout t he w orld for accu ra c y ,
the 1984 ceuecces are a better value than
ever before . T h e U.S. caueook contains o ver
433,000 listings; the Foreign Call boo k h as
o ver 41 3,00 0 . M ore than 100,000 ch anges
Ilave been made in each edition Since last
year. Spec ial f eat u res Incl ude ca ll changes ,
Silen t Keys , census o f amate u r ucenses ,
w o rtd -wtoe QSL bureaus, International
postal r at es , prefixes of the world , an d much
m ore. You can 't beat th is value ! Order y our
1984 ceueccks now •

1984
CALLBOOKS

Order f rom your dea le r or directly f rom t he
publisher. F o rei gn residents add $4.SS for
shipping . I ll i n o is resi d en t s ad d 5% sales ta x.

TELEPHONE
8171848·4435

WACCM
DUPLEXERS

Our Exclu sive Banllpass-Rejecl Du ple mrs
With Our Patented

BpBr CIRCUIT@FILTERS
. , . provides

• superior perte r
mance. especially
at close nequencv
separation.

Modelsavai la ble lor
all commercial and
ham bands within
the rrequency
range or 40 to
960 MH z. ... 79

P.O. Box 5103 Tacoma, WA 98405
(206) 272·0713 ..... 89

Organize your shack with (I

CLUITERFREE MODULAR
CONSOLE $223.69

• l arge, 42" H x 57" W x 29"D
• Strong croove-ccnetructcn
• Mar-resistant wood grain finish
• Options , drawers & face plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES

...See Lis t 0 / Advertise' s on page 1/4
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SATELLITES

2, Section 97.33 i. re"iH'd 10 re.d. AI
fo lio... "

lc l Volun t....r ex. minen m.y not be
compen... ted for lenice• . They may be
reimbursed for out-ol-pocke' expen.....
e . ",p t for No.ice clau e~lminations
(~ 197.36)

PART 91-lAMENDEDI

Part 97 o f Chap ter I of Tille 47 ol lha
Coda o f f ede ral Rcgula tion . il
sm..nded.. IS fo lio.... :

1. Section 97.31[c) il re " il cd to read.
IS follo w.,

1 '7.31 v"""".....1_ r~_L

•

••

•

•

••

•

•

["I Agree nol lo Iccept any
compensation lrom any source for il.
ee...-rce1 as a VEe. e .cepl
reimburs ..me nl for oul·ol·pock"l
e ..p..nses p"rmined b y 1 97,38: a nd

reimb urs..m..nt lor ou t·o f·pocke t
eap"ns... undl!r 1 97.38. R..cov"ry o f Iny
Imounl in e . ",. s 01 Ih.t p" rmllled may
~s..lt in the ...nctionl .pecified h..rein.

3 :-O eW secucn 97.36 I••dded. II
follo",s:

117.501 vee quIIIiflca-.

191.:M~lor.l_

(.) Each vol un t....r.....aminer
coordina tor .nd e. ch volunl ....r
.....miner m.ay be reimbursed by
" u min..... for out-Qf-pock..1 expenws
inC\ll'T'ed in prepa riht- p ro<:elling or
.dminiSlering ex a mina tionl for amlleur
Slation opefltor licen bn Ihe
NO" ice OaSi. The vo lun l r amin"r
coordinator or Ihe vo l" nl r ..umin..r
mus t collect the reimbul'le m..nt, if Iny,
from the " ..amin...... No reimb ur...men t
ma y be accep led for prep. rinll.
procen ina Dr admlnisle rina Novice
clasl exa mina tio n•.

[b] Th.. ma.. imum a mo unl f)f
r.. imbcrsement i. $4.00 and will be
ad jus t..d a n nually each la nul ry 1 fur
change . in Ihe Deparlme nl of La bor
Co nsumer Pri ce Ind e .. a nd Innoun~ed

b y lhe Comm issio R In a Public Notice .
The amount o f such lYimb urs ..ment fro m
a ny ....amin..e lor a ny ... . min.tion or
. erie s o f exa mina tions re lat ed to a
.inale a ppl ica tion mu.t not ....c....d Ih..
p ub lished maximum,

(c) A "olunl r...umin"r coordinator
01' "o lun l r a miner ...ho accepl.
reimbu menl mu. 1 ma inl. in record. of
the out·ol·pock ..1 npen..... and
reimbu"",m"nls.nd mUlt url,fy
.rmually 10 th.. Commiuion'. olnu in
Gellysbw-a. PA 11325 thl ' all ""penlel
lor wh it.h reimb u.....m"nl ..... obtlined
"'e re n~ssarily .nd pnld e nlly
incurred.

4. Section 97·501{..1i. ""'iH'd lo ~Id.
as fo llowl

•

•

•

•

•

•••

•

15. The requesl for 'ae ncy I clion filed
b y the ARR1.11 granled to thl e ~ l ..nt
Ihat it l'f"Quu l. nllet to Implement Ih"
legislalion wh ich perm it ... imbun"ment l
01volun t"..,.. who .dmin itt..r or
coord inate Am.." ur Rad io .. ..min. lion.
.nd i. denied insofa r .. il requesll lh..
luch rulel be .dopted withoul notica
and o pporlunily for pub lic comm..nt.

16. It is ordered. Th.t lhe Secrehlry
.h.1l cause . copy of th it NOlice 10 be
HTVed upon the OI ier Counsel lor
Advocacy of th.. Small BUl inesl
Adm;ni.tra tion.nd !hI t the Secrellry
shU.lso~II'" I copy 01 th i. No llce 10
be published in lbe Fedenl Regi.I.....,

17, For information con",rn,ng Ihil
pl'OCf"eding. cont.ct Ma urice I· DePonl.
Fedenl Commun icalion Comm i..ion.
Priva le Radi o Bure a u. W u h i"ll lon, D.C
2(l5~. (ZOO] 632-4964,

Fede..l Communicat ion Commi..;on
William I.Tricarieo.
Secrelol]' •

Appendilt

t t7.33 VoUot_ . 1......... _ , ICt.

No " olunt...... e K.mine r .h.11 gi.... or
Cf' l1ify any exa min. tion by fr.udulenl
mean. or lor monetary or other
con.id ..ration. Vio la tion of Ihi,
provil ion ma y lYsul l in tbe re ,'ocahon of
III.. . mateur ra dio . Ia lion Iicense and
Ihe s uep..nsi on olth l! I ml le ur rad io
op..ralor license ol th e volunt ..er
e Kaminer. Thi. d o..s not pred ude I
, 'o lunl.."r "Ka min..r from acce ptina

final action i. taken in th il proc....dina,
In ""Iching ils d ..cilion. th" CommilSion
mOl y like ln lo conside ra hon inform.. tion
.nd id.... no l contained in Ih"
comn,enll. provided thai .uch
inl"rmation or. "' ri ling indiuting Iha
n"lure .nd I<lUI'Ce 01,uch inform. tion is
pla~ in th.. p ub lic m... Ind provided
thtlhe I. cl of Ihe Comminion·.
~liance on IlICh inform. lion i. noted ,n
lhe R..porl and Order.

13 In accordance wi th 1 1 419 of Ihe
Commis,ion'l 11...1ee. 47 CFR 1419.
lorm.l plrlicipanl. mull fil" an orillnal
Ind 1i"1! copi"s 01 Iheir comml!n t. Ind
olhe r mll ..rialt . PlI rl icipl nls ...ho ...i,h
""t.h CommissIOne r 10 h,,·e . pertOn.1
copy of Ih..ir comm"nls .hould fil".n
oriain.land el...-en copies. M..mbers o f
Ihe gen..ral public ... ho ... i.h 10 e . pre..
Ihei r inler"ll by partici pa ting inform aU¥
ma y do.o by lubmilting on .. co p y. All
commenlS a re give n the sem..
con.ideralio n. r..gard l.... of Ihe n umb e r
ur copin . ubm ill..d . Each set 01
comm~nts m u.t Iial.. on itl fac .. Ih..
proceeding to wh ich il r..l" les IPR
1J,,<:k~1 Numbe r) a nd should he
s ulimin ed 10: Th.. S..cretary. Fed era l
Communicaho ns Comm i..ion.
Washingto n. D.C 205~. All documenl,
...mbe a vaile bl.. lor public Inspecuen
during regula r busines. hours In Ih..
Co mmluion'. Public Referenc.. Room a l
ill h""dqual1 el"l in Washingto n. D.C.

14 In accordan", ...ith Sechun 605 o f
lhe Reaul. tory n ""ib ilily Ad of 19111
[5 US.c' 8l»J. Ih" Commi••ion cerli li"s
Il:.a' the... ru l... ..ould nol, if
promulaa led. hav.. a significan l
ICOftOmic impact on ••ubsllnhal
number o f Iman "ntili.... beetu... Ihew
..nhh... m.y nol u"" th.. Amll ..ur R. d ,o
Senice lor commeTdal radio
communiC8lion lsee 47 O "R 97.3 [bnlnd
heuuse rm-... nil" wOlild h"e no
lo re_ . b l.. impad on ma n..facl urel"l 01
Am'll"ur Radio Se...ice equip me nt.

un lil . Fin . 1O rde r d isposing of the
m.lIe r i. Idopled by Ihe C<lmmiuion.
... hichever II eo rHer. ln ge nerll. IR e"
poNe prete Rla rtoll i. 'Ry ...rilleR or or.l
communi~lion[olhe r lban form.1
...rillen commenl.fpleoding••nd form.1
orll'flUmenll] bel..'eeR. peT'lOR
oul.ide lhe C<lmmiuion .nd.
Commiu,oner or. member of the
Commiuion·. oldf ,,'hich addreue l Ilw
meril. of lhe proceeding. An y penon
who ...bmil•• ""; lIe Re>r po,fe
prnenlllioR mUlllel'Ye I COP)' of lh l l
p......nli lion on Ihe CommiSiion'.
Secrell ry for inclulion in Ihe public LIe,
Any peT'lOn ...ho ma kelln ofll .." paN..
p~"'nl.hon .ddlYlling ma Ul''' lWt
fully co,'e~d in Iny p"",·ioully.m..d
...ri ll..n commenll for lbe proc....ding
mlill preP'lre . ...ri ll..n ....mm ary of lhe
P~lenll"un,un Ihe day o f Ibe or.l
p ntalion.lhal ... rillen .umma'")' mull
be 'ed on lhe Com mi••io n·.
Seaelary for indu. iun in th e p ub lic f,I ...
w ith I copy 10 the Commiss ion offi cia l
re~eh'i ng lha oral prnent, tio n. Ea~h .."
porle I're . en t"lion mult "Iso . ta le by
doch l n umh er Ihe proce ed ing 10 w hich
il relete•. See Menera lly . Section 1.12:31
uf the (;ommi••ion' . R..Ie s . 47 CfR
1.1231. A I ..mm ary of th .. COlnmiss ion' .
pr<K..dur... gov..m ing . e x poriI' con tilc t.
in in formal rul" ma king. is nailahle
from Ihe Commi.sion·1 Con . um..r
Ass i. ta nce Office. f CC, W..hinglon. DC
21l55-L ['l(2)6.12-7000.

12. Aulhonly for is.uanU' ul th"
:-O oti'" " co ntl iued in Seclions 4{ i)lnd
J03C r] Ollh.. CummuniC8lions Acl of
19304, U Imended. 47 U-S.C lS4(il.nd
303(r). Punu.n t 10 Ippli~b le
pro<:edurel ...1 lo rlh in 11.41!>. 47 CFR
1.41!>. 01 Ih" Commiss,on 's Rul" s .
,nlere.tf"d pel"lOn. mey lile ""mm"nll
on or bel<>re .... pnl Hi, 1964 ."d ~ply

comm..nls on or bel...... Ma y I. 1964. All
... I"...nl Ind timely commen ts ...ill be
con.id..<ed by Ih.. Commission before

A~~te"T Sa telli te Ref .fonce Orbl'S
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OS CAR ~

ore EQ X
••••••••
00'2 110
OOS6 III
0100 112
OIOS 113
01119 liS
0113116
0118 LI7
0122 118
1I126 L19
0131 120
lI13S III
0119 122
0lI111 98
OlIOS 99
0009100
001 4 101
ooHI 102
0011 11I3
0027 I 1I4
0031 lOS
cc as 107
0040 108
0044 109
0048 IIll
OOS) ltl
OOSI 112
0101 III
Oillt> 114
0 110 116
0114 1I 7
01 19 118
0123 119
0 127 120
0132 12 t
0 116122
0140 123
0002 99
0006 lOll
0010 101
00 1' 102
0019 10J
0023 104
0028 l OS
0032 11I6
ooJ6 108

RS- S
UTe EQX

002J 106
0111 8 11I6
0012 11I6
0001 107
1I1102 11Il
0lS6 117
OISI IH
014S IH
Ot40 1J8
0134 1)8
lIl29 1]8
1I1H 1J8
0118 1J8
0113 119
010 8 1]9
0102 1]9
00$1 1]9
OOH 139
0046 Il9
0041 140
0036 140
00]0 140
002S 140
0020 140
001 4 14 1
0009 '" I
0004 14 1
01~8 111
01S3 171
0 14 7 112
OIH 172
01 J 7 172
ani 172
0126 )7 2
01201 73
OI lS 17J
0110 l7l
0 104 17J
0059 17)
0054 173
0048 174
004] 174
0038 174
00]2 174
0027 174

RS- 6
UTe f.Q~

• •••••••
OIS) In
(1)8 13 ]

0111 LJO
0107 128
OllSi 126
OO)\> 12)
0021 121
OOOS 119
1I149 146
oLH l '
0118 142
0102 ll'l
0047 111
OOl1 U'
0016 132
00111 1]0
0144 IS1
0129 \5S
Olll 153
00$8 L50
1I042 148
0027 146
0012 14)
OISS 171
0139 169
0124 166
0109 164
OOS) 162
ocae IS9
0022 IS?
0001 I S ~

O I~O 182
OIJ S 180
01 19 117
0104 l I S
00 49 113
00]] 170
001~ 168
0002 166
0146 19 J
0110 191
0115 189
0100 186
0044 184
0029 182

R$ _7
UTe f.Q~

•••••• • •
0120 12 2
1I111 12 1
0101 120
ooSi 119
0042 1111
OOJ2 117
0022 116
oolJ lIS
OOOl lIS
01S2 144
OUJ 14]
01]] 142
0\24 141
01\4 140
Ot04 119
OOSS 116
004S Il7
oo rs 116
0026 136
0016 IlS
0006 1] 4
1I1S6 16J
0146 162
0lJ6 161
0121 160
0117 IS9
orce 156
0058 157
0048 IS?
00 19 156
0029 155
0019 154
00 10 153
0000 1S2
01 49 181
0140 lao
OllO 179
01 20 179
Olll 118
0101 117
OOS2 176
0042 17S
0032 174
0023 17 ]
00]] 112

~ S -8

UTe EQ X
• • • ••• • •
0010 911
0007 99
0004 100
0001 10 1
OlS9 II I
OU6 02
OIB LlJ
0150 Il4
0147 llS
014 4 lH
0142 1]6
0119 111
0136 IJlI
Olll IJ9
0110 140
1I117 140
eras 141
0111 142
0119 143
0116 144
Olll 144
0110 14S
0106 146
OIOS 147
0102 146
00S9 149
00S6 149
OOSl 150
005 1 lSI
0046 I S2
004 S 15J
0042 I Sl
0039 I S.
00J6 I SS
0 0 34 1%
OOJ I l S7
00 28 l S8
0025 1511
00 22 I S9
00 19 160
0017 16 1
00 14 162
DOll 162
0008 16]
OOOS 164
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Can anyone pleaM .chl.. me who
would n. ... service dat a on lIIe or fOf aal.
on t!'le set. made lor tile US Govern~1

lor 1NWI1-....nny Signal Corp$ a nd US
Navy.

F, Krantl
100QueAA_

.........clA.. NJ llIO&3

N l :led: Model 14-X de modul. IOf
S• • n 350.

K,," R. Frll ldl WA3TOY
7882·103 ""-IC81U1 Clrc"

Glen Burnia MO 21081
(301HU.no3

Need lOIS 01 help on how to FM lI" e r.
celve on Ihe Dr.k8 TR-3 or TR~. inlorma·
tlon and sChematica . it pouible.

Bob KIng W060 LH
7900 Black l hHr Orl~

Hub« H.lghll DH .6-&20

I 111\ looking for Informallon 00 ~aod to
~ a Nat iona l NCU-21 l OO1<H:I: call
t.alor.

I need inlormallon on • VIP SwitCh lor
an Icom 225.

Onld E. OuAgIi.nA K2M1W
115 u. AobIet StrMI

WlIIl........I.. HY ,.221

I need the ownAl" l . nd/of .-vice
man.... lor 1!'Ie GI..xt ing 25 2.metat FM
tranaeeiver. I w~ 1 buy Of PloY any el'- JoIwI H, eo_K.UZJI

11U Wood A_
8urI'ng1on HC 27215

Wanted; Someone know ledgea bi. l. nd
..ilh the necessary tnt equ ipment) who
has built the ..teilite recei ver. "Li te
Receiver IV: ' fealufed in 73 dUflng Marc h
through June. 1982:. I need my fece ivef
aligned and evaluated a nd lack the propel
test equ lpmenl and enta nna to do tha Job.
t wou ld be willing to ply UPS ch arges buih
ways . but due 10 beIng tot.lly disa bled
. nd on a li.ed Income, I C8 nnot . fford a
101 In Ihe way 0 1Olher c harges.

Thanks a lot.

John W. McQul.-. K1lVP
PO 80.. sn

sr- Low AZ1-5801
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MOVING?
SUBSCRIPTION

PROBLEM?

EVERYTHING

FOR THE

LISTENER!

CALL TODAY FOR YOUR FREE CATALOG!

Get help with your subscription by
call ing our new toll free number:

1-800-645-9559*
between 9 a.m. and 5 p .rn. EST,

Monday-Friday.

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

If moving, please give both your
old address and new address.

SHORTWAVE RECEIVERS
SCANNERS

PREAMPLIFIERS
ANTENNAS AND COAX

TUNERS
RID/CODE READERS

INTERFERENCE FILTERS
CONVERTERS

PUBLICATIONS
FREQUENCY LISTS
VIDEO MON ITORS

....AND MORE!

LOW PRICES

YOUR ORDER SHIPPED
WITHIN 24 HOURS!

GROVE
ENTERPRISES,

INC.
140 Dog Branch Road
Brasstown , NC 28902

704·837·9200

3 ALL NEW HT AMPLIFIERS

• New York State residents call1-SOQ-732-9119.

HT
POWER !
25-35 Walt

TolI·fr•• 1·800·438·8155

.... by \0('001

Yo u again ha.~ a CMica at th is powe, l ~v~l . O u'
popul., 200mW Input mO<l~1 i. bac k' 12C025·200 j
Yo u'll get a whoppi ng 25-351'1 sig n~1 l ro m th.. lQW.
POWER (battefY sa. ing) po. ilion 01 you , h~Mheld

and Ih.. input is UNCONDITI ONALL Y p,ot..c ted
aga,nat accidenta lo.e'd'i... . Bot h th is and o u, popUlo'
21'1 d , i.e model (2C025-2) Come with ou' unique
balt~ry cM rge ' leotu re,

2C025-200 , . . . . $ 99 .95 Sugg le<l Li' t
2C025-2 . . , $ 84 .95 Sugg~SIe<l Li.t

1977 to June 1980 • . • . $3.00 ea
July 1980 10present. .. $3.60 ..

Add $1.00 per magazine for
shipping. 10 or more back ts
sues add $7.50 per or der for
shipping.

Free Back Issue Catalogue
available . Includes lis tings of
article titles and brief descr1p
taon of subjects covered in
each issue.
Write for yOUI' copy today!

MORE HT
POWER l
50-70 Wa ll

EVEN
MORE HT
POWERI

100-120 Watt

O U' popUla r~ wa tt mO<le l i. now e.~n b~tt~,. A
no mina l l)',w - 2w input get. you a clea n 50w
output The ma,. i.e NEW heat..nklcase h..
o.e, 250 , qu a,e inches oj surt8ce a ..... Thi ,
a long w,th Our h ig h ..UiCie ncy design allo w. u.
to ra te this omp lilie' la' CO NTINUOUS duty

2C050-2. . ,. $124.95 Sugg... Ie<lUst

No one will be lie.e you',~ on a ha nd he ld
radio with this beauly. O"e, 300 . q ua'e
inc hes oj hest ..nk afe• . Ultf. ,sla ble
Wilkin.on co mbining lec hniques In the
l ina l RF . tage. Two mO<lel. ovoitab te , 1· 5
walt dr ive (2Cl 00·2j o r 25 watt d,i"e
(2C' OO'25),
CO NTINUOUS dUly ope'otion
2C 'OO-25 " .. , . $179.95 Sugg...ted LIs1
2C100·2 . . , ... " $199.95 Sugge'I&O Li.t

Amateur Badia'. bcbnica1 Journal

Back Iuue Order Dept.
80 Pine Street
PeterboJ"Ougb, :NH 03468

To o'de, 0' to , you , nea rest deale,
CALL US AT

1-800-USA-MADE

Vo(;om
PR O OUCTS CO RPORA TIO Ol..,_...-'-" ~""",,""-
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lelling up lhe al.llon. The firal jolla .,e 10
setup the sl.llon·1 Iheltlll'.nd loe . l, till
portable fiI""lll'elor. No doubt . 11 ouldoor
Iypes neve .ffempteel to pul up tenll In
Ihe wet: qulle a lormldlble I..k. especial.
Iy ae the wind h.d julI begun to gel up.
bli. HOW8VfIf, .1Illl' muet\ dllficulty. the
sheller Is erected.nd lhe IWO Itn'l joined
logether wllh .1'1 I.CC8SS Pl.SU", In c.se
lhe , .1 1'1 conlln.- . 11 th rough lhe FO oper.
.lIng period. Me. nw!'lll. , e II.eQnd lum
MS alii up lhe motOt gener.IOt a ...aon.bI. dlal.nce Irom 11'10I al.llon lenll,
p11.C1d. c.m-ae shell.. over 11'01 outf ll to
keep the ra in off lhe motOf.nd generalOt,
.rv:l ml.de _.1 . lIempll 10 get the me.
lOt running.

e"lll'llutily the moIOt"98"8". IOt II f\j'"

up end teeted. muctllO the ret lel of tl'ol FO
ConI,oIl«. lhen shut down unlit 1.1..
when l he conleal Is a OOUI due 10 etert . II il
.lUl , .Ining. .nd now lhe wind tIu I...
c'N sed conaidllrably. II would be Ii k,
Ihi• • lOt now il II lime 10 Iry 10 get I"" ....
lenne. up In Ille Ir_. While Ille Olner
won ned~ progressing. • small 181m
had~ wonlng 10 OIl Ihto Ii..... InlOI""
Ir_ lOt lhe a ni""". support..n- ,,*ry
I,om sile 10 s ile. bu l • "'0)'01" Irin fOf I""
hlghesl.nd ~I-loeI.11.d 1l 1he1' lite.

Imagine Itylng lo get lines up 11'110 la rge
t,_ In lhese condil lotll. Y.., you hI....
guessed-Wlr'y In.I$lr. Iing. .nd Ir.er. Wlll"
me"y. many unprinl. ble wor ds l poI<tn \)e.

lore lhe job wes finished. There ... meny
dilillfeni melhods used he<e: Ih,owlng
pilot lines wilh a ca5l ing roo. using. kil.
arv:l l lying lhe linn mro pI.ca, ullng •
crossbow. and hl.Ylng a -.olun l_ "Idio t"
elimb tee Iree with lhe llnel. Nll'I'llorI hf.
lellS. wtII.lev" melhod wae uMd, a ll Sll
lions compleled Ihei r anlen", " ec::tlonl
In at ,oclous condilions. wltn cred illbl"
,esults.

At one 1IIlIon I h.ve he . ,d ol .ll'Ie wind
was b lowIng so .Irongly th lt bfanchel
lrom Ihe 10l).Iooi popla" we,e bralk lng
011 and adding 10 Ihe haz.rOs Of lhe wind
and ra in. In facl . so I'm lo ld. one Il lrly
hefty branch 1'1 11 Ih" FD COntrOIl ,, 'a c. '
par1<.ed nearby and caused p.nel·ahop
,ep.ir, lmounting 10 over $300: ca n you
Imagine wha l his XYL se ld when he got
home I,om Field D.y? JUSI .s well Ihe
br.ncl'l dldn'l hit any 01 Ihe FD team 0 '
Ihe,e would h.vs been gr.ver p<obleml
Ih ln one d.maged car.

Onee Ihe .nlen".1 were well on th ,
w.y 10 being lll'ec::led . Ihen • Iml ll leam
began organizing Ih. I ta lion ae lupi lor
the Ill). .nd 4Q.rneler ope"lIng posltlonl ,
one In each lent. When a ilihe c.bl ln" . nd
.ntenn. eonneetlOl'll were nea,ly com
p1eled. lhe generalor W.I .g.ln II,ed uP.
lhe vOItI'" adjusled 10 Ihto load , Ind
tome lesl 0:1. 111 pu l OUI 10 otner FO II. ·
Ilona In . l imila lly wei I lal' 10 OIl...

AIIlll' ." seeml ~I . lhe FO ConI,oItlll'
. 1I0W1. lhe C,_IO h.... luncn . rv:l 10 Iry to
dry off a bit.~ wiN onM In IIIe leam
h.... broughl a el\l."'" 01 clothes . nd
Iowels 10 dry ott wlll'l. And w!'IlI, , hto FD
I..m Il lIIYlng III Ilrll brMk I inca 10 a m.
Ihto _1,,* begi", 10 elM•. By lhe time
lhe 11..1 FD 0:1. 111 _ , put out . " 1500
1lOu... lhe ra in hI.d Ilopped . nd Ihto ...Ind
decreaN(\ a bli 10 ml.k. condil iont. lillil.

bil more pi....'" IhI.n lhey __ • lew
hourt earl iei'.

FOt lhe .---cl. thll year'. ZL N.11ona1
Field O.y .tlrl.Cled .boul 50 of 11'IoI 1tI ell
g lbl, e.ancr- InlO Ihto Ileld . wllh _ of

Ihto 1,,1lI" Br.nches PUlling In more 11'1I."
one INm. The numOer ot Briner- oper.
.llng Ihll year WII I.... lI\I.n lu I Y'H' , but
lhen, 1983 WU WCY Y'H'• • nd no doubt
lhef' w... bil of .n eXIt. eflOl't arv:l .....
phl.l. placed on lU I year'1 _I lOt 11'1I.1

...1.00\. N~heleal. II "'" 1111I I IJOOcl
lumout, con.lderlng lhe . Iroeloul condl·

'04E HISTO RY OF O M H. J . JESSE

The _ J _ mey Ny noUting 10
you, but let me lell you lhe IIOf)' of 11'11...
mert..ble Outehml.n. We go bac:k 10 Ille
I'M' 1923, on Ille wlnllf nlghl 01 Dec::em
bef 2e. 101•• J nN wll Ille ml.n wI'lO mI.<le

tile li..1 eontKl wllh the S I. lea. He used
then the tall PCll .

Almoel~ Pl." 01hil I,.namitter w• •
homemI.de, beeauN . 1 11'1I.1 lime sl'lo9S
wtIlll'e you could go IOf •• d io Pl.rts _e
not . 1 h.nd. To "semble I ,.diO tra nsmil·

Ilf. higll tl.el'lnleal knowledge wu ' .
qui ,eel.

Bl.ck In Ihto Iwenlles, radio amet.....
like 101 ,. Jes N had no I t. tUS. He eouldn'l
get • licen.., .nd ttlefefo,e his leehnleal
.ehievemenls were IIl eg .1. Aller hi. ex·
perlmenls. he WII prosec::uled by lhe
. ulhOfllles• • nd when I'll. miller came 10
eourt, ev''YO'" w" .0 tl'lrilleel by I'Ils
l eh levemenla tn . ...llnougn Iner lound
him gu illy. tner did 1'101 I.y .ny chargaa on
hlml

Llsi yesr in Dec::ember.1! h.d been sixty
y.... sine, Ihil pioneer had hia conIac t
wllh Ihe S"lel . Fo, Ihll occasion. 1.1>.
J esse was gr.nled I lUll licenn; 1'115 cal!·
s ign Is now PA(K;l1 ,

I-and mlny h.ms wllh me-hope tl'lat
Mr. Jesse makes use o f this UC8f1 s&. b&
caule who wouldn 't like to h.ve • 0$0
wllh suc h a remlrk.ble m.n?

NEW ZEALAND

PI4NLB

TI'Iil e . lIl lgn II Irom Ihe VERON elub
Itilion In ttll 'eglon Norttl-Umburg. II Is
on Ihe .Ir fNef'f $urv:l.y morn ing lrom
1100 11111200 UTC on 145.350, on FM. with
reglon. 1 newl Ileml. In the luture. lhey
will I.dd _ more Irequenc les.

THE OIlTCH OSl BUREAU

~ I.dd,nl of the Ouletl OSl NfYIee Is
PO 80. 330. &800 AK A""hem. The Nel'-·
I. rv:ll. Thll Oul etl OSL Bu,eau (OOe)

sendl." OSL tIord l trom lhe memDell of
lhe VERONI.nd VAZA (11'IoI 1nI.)or lO(:ie l!es
In Holl.nd') 10~ comer of lhe wewtd.
They l:Qlleel 11'10I OSLI w!'Ilel'l . r, rec::eived
.1 PO eo. 330 .nd I prNd lhem I.I'l\OI"IQ
lhei , ITl8rTIblll'I .llI. ln. Thll llilll." l lc: aer·
't'Ice II 1'81 IOf 1'1I."" . rv:l SWLI wI'lO I."
mem/)8l 1 01 lhe ..rI......med e lubl. All
11'10I won II dOnI by voIunl-S . nd thei'
11.ITI1l1es In lhel r I PI." Ume.

Ttlil year lhe OOB I\I.rv:lIed 1.5 million
tardlf l 11'11""" 11\1.1 II' megic number!

D. J. Ctt. pm. n ZL2VR

45" J{.,,~RoI.dN._
Ne... Z,,'.fId

L..I month I Iln l'hed lhe t«:tion of Ille
l:Qlumn on N.tional Field D.y I.CIIYlU.. In
ZL ."ilh a menl lon of tl'ol Ulutl _Iher
condltlonl ,xP«;led al 11'1I.1 l ime of llIe
year (f'1obIu'1')). t+ow Wfong 1.....1

Nallonal Field o.y dl.wned 10 IINdy
,.In 11\1.1 I'II.Cl tIMn t.lllng from 11'01 ..rty
hou.. of Selurdl.y ~ng. The Mme

_ 1,,* WII ptedOrnlnenl IhrotJlOlhoullhe
....nole OOUnl'Y. The , . In conl lnued IOf
.bOul 12 1lOu....., Ing IU' I betore lhe
eont8l1 IlegI.n.1 1500 1lOu.. ZL l ime. So.
.. you c.n lmegl.... t,..,. __ ITIIlny ¥'If)'

wet.rv:l ml....bI. FO QClOIf.IQft In I.CI lon
Ihi. year. A typIc.l FO I lluttlon WII II
lollowl:

Ar1'I'te . 1Ihto , ilt .OOUI l Oam ZL time In
I.llly hN"'l"nd lI..dy r.in, loeool~"".e.

THE NETHERLANDS
H. J. G. "'_man, Jr. PDQDDV
Z.fIdoioon~ 33
2111 GR A«cMn1IOCI1
Tn. Nat".". ndl

THE DUTCH PREfiX
In an M Oler art icle. I loki you .bOul l"'"

dillerenl tlcenses In Holt.net I"'" A lI
cense lor . 11~nds.nd.1I fTIQdiIIs. I"'" a lI
cense lOt ON on some HF ~nds and .n
fTIQdiIIs on 28 MH.z a nd higher. I"'" C lI
cense lOt . 11 mode'!'I on 1« MH.z . nd high
.....rv:l I"'" 0 license lOt FM on 1'/11'0

-~.
You tan recognize . s l.llon>. license

e lns by lis prelix {Will'l some e.c:ep llons~

In general. license ela n . rv:l prel ix .'e.1
lollows: A_PA' . PA2, PA3; a -Pel; c
PA' . Pet. PEl : O-POe; Club s lallons
Pl4: F\epel.1lll's_Pl3.

73 INTERNATIONAL
fro", fM~ 1~

050, and I gtI... Gera ld 511 and he gave me
512. GlIfald loki me tn. , he .... . using •
I lmpla 'A·w.....n' ....... jus' abowe the
rool. LIter on. I ,hut OOwnlhe a ' a tlon a nd
wen' lobtd.l look two tablet. 01 pai nkiller
to ,el~ my '-dac~

l ...u supposed 10 etl ll my 1"-"'2 In Kot.
1(j~IU. llM6MH. a' _!lOut 1930 ~,

lime. but by then I "'as ' ..ling 100 eokl to
be actl... again. n.... "'a. roo light In the
shelter. Wa "alted • f;,. In 11\41 11'119I_,
but It di.., -V lu' bKau.. ,....... ...a. not
enough wood. I IINlfty t1~ a' about 2000.
I .... . told t h.llt the '.".... Iu•• • , P. ....,
Uban ",as aboul e e C and I! "'.. aboul 2
C a' the peal<-

A' atlQul OHIO the nell day,~
woke uo . nd !\ad some canned Intlenl
noocll.. and ",. ,m 001188. We sta rted 10

climb to 'Moe PNk, 2..soo 'eet higher a'
13.~ teet . II had tlMn ra ining during the
nlgl'lt. Since II ",as 1,11I doIorl<. I 1IMd. torch
light all the way.

We made .oot...... ' 1()l)()'Wel' a' Penal
Laban before going \SOWn to the Nat ional
Part.. a nd I had &1'lO1"'" OSO tr.. t morning
from Pana, uban.
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80 Pine Streit Peterborough, NH 03458

800·343·0728

Sell ing 73 will
make money for

you. Consider the facts:
Fact 1: Selling 73 increases

store traffic-our dealers tell
us that 73 is one of the hottest

seiling amateur radio magazines on the
newsstands.

Fact 2: There is a direct correlation between
store traff ic and sales-increase the number of

people coming through your door and you'll Increase
sales.
Fact 3: Fact 1 + Fact 2 = iNCREASED $ALE$, which
means more money for you. And that's a fact.
For informat ion on sell ing 73, ca1l 8DO-343-Q728 (In New
Hampshire call 1-924-9471) and speak with Ginnie
Boudrieau, our bulk sales manager. Or write to her at
73, 80 Pine St., Peterborough, NH 03458.

"7!:' Amateur Radio~I ,J I!l Technical Journal
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• Unlimited vocabulary speech messages in your own voice

• Hundreds of tone access functions, many w ith time-of-day setting

• All vital parameters can be set remotely by tone access

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

• 4 channel receiver voting plus full linking capability

• Bus structured design for easy hardware/software expansion

• "Overload proof" receiver with 7 large helical resonators

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

23 Elm Park, Groveland, M A 01834 (617) 372-3442

MICRO CONTROL SPECIALTIES

here is the next generation Repeater

MARK 4CR

~.
.. "

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

73 Magazine . June,1984 123



Belora long, Mr. Meyer and the fire ce
partment In Iowa were ,alslng money to
send Ms. Caballero to Panama. In Pana·
ma, a number 01 lirefighters and ham op
erators were making arrangements for
Ms. Caballero's arrival. These IlICluded
Commlssloo civil engineer Tomas Duque,
trllllty allalrs specialist Robert EmeriCk
HP1XRO, Graphic BrallCh equlpmenl spe
Cialist Bob Rodgers HP1 XAO, COmmls·
aloo Flra Chief Jaye Dietz, and Republic of
Panama bombero Capt. Christian Arnheil·
er. Overwhelmed by alt their asslslance,
Ms. Cabal lero said, "This Is simply fantas·
tic . • had no Idea so many poople ca,ed!"

Ma. cscanerc'e tccev visit was cnarac
terlzed by a whirlwind of acllvltlea. She
met wit h representatives from, and visited
points of Interest In, both Panama and the
Canal area, In.cludlng the Mlraflores
Locks and other COmmission facilities.
But the highlight of the trip was, of
course, l/llttlng reacquainted wit h her
father. Once again, ham radio brought

A pIlor>e patch waS arranl)tld th,ough
HP1XEK to allow fa!her and daughter to
speak, although fhe conversation was
aomewhat Impeded by the tact that he
spol<e no English and she no Spanish. The
hams were thrown into fhe conversallon
as translators.

mond Jubllee year. This witt be Ihe first
time New Zealalld has organized an Inter.
natlooal conl....ence. and a litlillQ prelude
to the NZART 6011'1 Jubilee to be celebrat·
ed In 1986.

Sllellt keys of recent weeks Include Bob
Robertson ZL4AC, originally 4AC 01
Dunedin, a 6O-yesr operator, who passed
away on Christmas Eve, 1983. Also, Clem
Smith ZUDM 01 Glsborne, and Johnny
Palmer ZL1 KVoI Mt. Albert, Auckland.

PANAMA
Robert H. Emerick
W4YTMIHPIXRO
Pres/den~ Cantil Zone

Amllteur Radio Assoclal/on
PSC Box 2029
APO Mlsml FL 34002

It had been 15 years since Ms. ceeet.
rero, a resident of Marshattlown, Iowa,
had left the Republic 01 Panama as a
young child. In the Interim, shs had lost
contact with her fSlher. stHl In Panama.
Her ardent desire to re-eerecuen con tact
with her father and to ledlscover her Peoa
manian roots inspired Marshalltown. Iowa,
amaleur-radlo operatOf Fred Meyer NIICFJ
to try to help her.

One 01 lhe calls he made Just happened
to be picked up by James "Red" 0'000'
nell HP1XJL, Panama Canal COmmission
supervisory power dispatcher, In the
home 01 O<:cupatlonal Health Division
Chlel, D,. Ernst Kredel HP1XEK Like Fred
Meyer, Jim o'nceeen could not help but
get Into the act.

Armed with only a name and the Inter
mallon that Ma. Caballero's lather had
been both a barber and a firel ighter, Jim
visited Panama's Balboa Fi re Station to
ask the firemen (bomberos) Ihere If they
knew of sllCh a man, By chance, one had
heard 01 a Sergeant Alvarado who worked
at Panama' s Intematlonal airport. Jim
was then able 10 locate Mr. Alvarado and
establIsh that he waa Ma. Caballero's
lather.

,.,

Emiss ion
Band (MHz) (See not.., N. Narrow·band modes: I.e., CW

and RTTY. RTTY operSl lng Is
1.6-1.95 e normally althe high·!fllquency

end 01 the segment. Cllllbook·
3.5-3.55 N listed selcal (RTTY eereeuve
3.55-3.9 , catting) frequenciss should be

avoided by stations using other
7.0-7.03 N modes. SSB phone may be used
7.03-7.3 e for Morse practtcetexta by

stations In 3.53-3.55-MHz
10.1-10.5 N segment.

14.0_1 4.1 N ,. All modes except MCWand
14.1- 14.35 , AFSK, to a maximum

bandwidth 01 6 kHz.
18.068- 18.11' N
18.11-18.168' , 10= All modes except MCW and

AFSK to a maximum
21.0-21.1 N bandwidth of 10 kHz.

21.1~21 ,45 e 30 = All modes to a maximum
bandwidth of 30 kHz.

24.69-24.93' N
24.93-24.99' e '= All modes to a maximum

bandwidth of 7 MHz.

27.12:t0.163 T W. Wldeband modes.

28.0_28.1 N ,. Beacons: Transmitting on Ca/I·
28.1-29.5 6,B,S book·llsted beacon frequencies

should be avoided.
29.5-29.7 to ,. Repeaters: T,ansmilling on CIlII·
50.0-50.15 , book·llsted repeater frequencies

sboutd be avoided tor direct
Amateur bands contacts In their service areas.

51 to 440 MHz 3O,B,R,S ,. Satellites In currenl use:
Amateur bands Terrestrial conlacts are not

440 MHz to 1.3 GHz 7,B,R,S recommended in the segments
29,3-29.5,145.8-\46,0,435-438,

All amateur bands 1260-1270 MHz and on higher
above 2.3 GHz W,B,A,S sateillte·used Irequeocles.

'When available. r ; Telecontrol and telemelry only.

From left to rlphl, James O'Donnell K84HMOIH PI XJ L, Robert Emerick W4YTMIHP1XRO.
Dr. Erns t Kredfll WA7ARU/HP1XEK, Ms. Norll CllbaI/MO, her falhllr, An/val A/urado. tlnd
Bob Rodgef$ HP1XRQ.

NEW ZEALAND BAND PLANS

These plans help you comply w ith the otllclal Frequency Allocati on uee ''The class of
emission from an amateur station shall be selected In the light of the total available
bandwIdth lor all users and shall be In ecccrdence with current operating practice."
Thflse plans reprllSellt current operaUng practice. See CllllbooJr tor designated trequen
eree and dlltalled band plans,

All amat&\lrs a' e reminded 01 (1) The lTV Radio Regulallons (Edillon 01 1982). In·
eluding: 307, The bandwidths of emission shall also be such as to ensure the most elll·
clent ultttzation of the spectrum; In general this requires that bandwidths be kept at the
lowast value whic h the state 01 the technique and the nature offhe service permit. 1~.
All st ationa shall radiale only as much power ss Is necessary to ensulII a satisfactory
sf!fVice.

(2) The New Zealand Radio Regulatlona 1970, Including: 40. (Not to <;ause harmlul In
terference to other stations). 45. (No monopoly of allocated frequencies). 147, (Permitted
power limit).

(3) NZART Current Policy, Section 12A, Balld Plans, (BlIlIlk·/n, paljll2, O<:tobe" 1983): d.
All l adlo amateurs are requested to observe the published New Zealand band plans
which are to assist others to follow thei r Interests with minimum impact on you, and to
assist you to follow your Interests wllh minimum impact on others.

BITS 'N' PIECES

I am IlIChilllng wlfh this column a chart
ahowlng the Zl.. band plana, whIch shoold
be 01 Interast to amateurs wOfldwlde. Our
ragulatory body, the NZ Post Oflice, In
1983 delagated the reaponslbil ity lor plan
nlllQ wit hin the amateur bands to NZART
and amateurs t hemaelvea, and NZART ac
cepted the task, The band plana are devel·
oped by the FrequellCY Management
Work ing Groop (FMWGj 0 1 NZART, based
0 11 IARU recommendations alld local re
qutremente, and all ZL amateurs are re
quired to ob3erve the published band
plans "to assl$! others to follow their In·
tElrElsta with a mlntmurn Impact on ama
taufll, and to assist amatElurs to l oll ow
t hel, Int....eete with a minimum of Impact
cn ctbeee."

tloos durlllQ the S8ttilllt\lp period. As l ar
as I call ascertalll, ollly or>e taam aball
dollOO etlorta because 01 the weather con
dltloos, 'lid this was a tW()fflall team, so
It was fIOt too aurprlalng.

1984 taw the uret time that a full YL
team operaled. Th8 "glrla" w....e baaad at
Ingl &wooo 11'1 a mobile motor caravan, but
even 80 had to contelld wit h the willd alld
rsln when puttlllQ up their antennaa, etc.
A!lOther FO group with a dillerence was
the station set up In a local school ground
by ,n Auck lalld Bran.ch as an ama teur·
radio PR exercise. The tents werElElrected
In the middle 01 the school sporta nero,
and tMU"1 was euuabre publicity In the
loeal papttfll to &noourllge Interestad
loeels to visit end lind out a IItlia of what
amat eur radio Is all ebout. I naven't heard
how the respollse was, but whil e weatner
condltlona on the Saturday were net good
IOf the PR ex....clse, Sullday's weather
was much Improved.

Thera are alwsys many hard luck
atOfles I rom Flald Day and no doubt many
01 theSll wUI connnue to come out overtne
ned l ew months, but the one I hElsrd
aboot was a real honEly. ThEl FO COntroll ....
had belln chastising his team, urging
them to try harder lind make more 001l

tects, etc., whan It was lime to check the
meter gllneralor for gas, Eltc. By now dark·
r>eas had set In, 80 the Job had to be done
wllh e flashlight (Very dllllcult holding a
flashlight alld fill ing the gas l ank slmulta·
nllOUsly) or by plugging In the service
lamp. Well , the FD "boss" decided to plug
In the service lamp. It had 001 been
ckecked. and yes, you guessed right, It
hlld a lault caused by the wet cond ltloos;
when plugged In, It upset the gelllllator
and put the station oil the air. Mad panlcl
Get the standby generator! Allempls to
stafl the shmdby l all edt Then somebody
decided to check the standby gellerator
l or I)lIs. The tallk was emplyt

You can Imllglne the red lace of the FD
Controller ... he has neve, lived that epl·
ecee down and won't be allowed to forget
It for many years to come. The "oll.air"
period was about 15 minutes at a prime
time, so It was a bltembatTasalllQ to the
"boss men." Eventually, tne main ger>e"
ator waa ,Elst arted alld the standby motor
genElrator not rllq ulrOO, but It was left
gassed up Just In case.

Front oontllflders fOf thEl FO contest
honors will come from thEl lollowlng
Bran.ch teams: Manukau Branch Zl1aB,
near AllCkland; AUCkland VHF Groop
Zl..lBa ; Napier Branch ZL.2ABJ; Auckland
Branch ZL1AA; and Franklin BrallCh
ZL1SA, near Pukakohe. south 01 Auck
land.

In Just OVElr a year from now, ZL ama·
taurs will h06t tne IARU Raglon Itt As·
soclalioll Conference In AUckland Irom
November 13-18, 1985, during IARU's Ola-
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$24.95
$29.95

SATELLITE TV KIT

CLOCK KITS H
Your old I.varilu . ,e here &1I&ln. Over 1.0M Sotd 1o 0.,. .~
Be on. 0 1 lt1. g& nll end order you," 'ad. y'

Try y o u . hand a, bu ilding t h e noest lo ok in g clock on the
m arket Its aatm Ilnlsh anocnzec a lum in u m c ase lOOkS g.eat
a nywhere . w h Ile SI• .4·' LED d lg ll s p rovid e a highly readable
d Is p lay ThIS 15 a comple te k l1. no e xt.as needed , and ,t on ly
taxes 1-2 hours to a ssemb le You. enoree 0 1 case colors
SIlve r , g old , black (specify)
ClOC k ki t , 12/2 4 hour . OC·5
Clock w l' h 10 min 10 tu ne•. 12/24 hou r. OC ·lO

Sltp.t r 51... ."
A ,uDe, sens,!ove ampll_
"er wh ICh w, lI p'c k up a
p.n drop atlS teet' G'eat
10' moMonng babv',
room or as gene,al pu,
pose amp"',e, Full 2 W
rmS outpu t. , uns on 6 to
15 v~1S use. 8-45 ohm
spea' e '
Oomplele k,t, BN·9

SS.9~

Si.en Ki,
Produces u pwa rd and downwa,d
"at! cha ra Cle rls tic c t a police
Slfen. 5 W pea~ a ud 'o OUlput fU nS
o n 3-15 vo lts , uses 3-45 ohm
speake .
Comple te kit S M-3 S2.95

Tone Dec oder ,lfJ-
A com pleTe tone deCO. -'!if
~e , On a s ,ngle PC
ooa ,d Fea lu,e s 400-
5000 Hz a~ l u ", a ~ le

' ang e ",a 20 turn pot vO ltage ,eg u
lalion . 567 tC Useful 10' 10UC~

tone OUfSt detect 'on FSK e tc
Can a lso De used a . a .taDle tone
encode' Runs on 5 to 12 . o lts
Complele k,1. TO·1 S5.95

80 H' Ti ... 8 . ..
~" o. "" , .• , v O(. lo wCO" "", " ' m., ,

m,o mo"" "'"'"" ' 8 · ' <" .. 50
' B· t • •", • • .,

$4.95

l .d B.lnky IU.
A great au e nt>o n gel
te< wMlc h allerl'la tel y
lIaVles 2 lumbo LEOs
Use lor nam e badges ,
bu110n s wa rn ,n g
panel lights, anylhlng'
Runs on 310 15 v<:>ts

Com plete k,t BL·l
$1,9~

v....o"O<Iu'.'o,~ "
Coo",," any TV to ,,000 ",<"""" SuP~'
,"~I. ,un, " ," 0'" en '-6 Runs on ~ 

' 5~ oocep""" """""9°" 8.""Moo
to" "'... . ,' Comp l.' • • •, va·, n .n

CPO· l
Runs o n 3-'2 v~c t " a i' oul. 1 KHZ goOd '0' CPO
Alarm Au~ ,o O,c,llato, Comp 'ete . " $2,95

Mad Blaster Kit

Whisper Lig h ' Ki,

An on te re s , on g kl1. sma ll m ike
pIc ks up sound, and conve.ts
them '0 lig ht The loud e r the
sou nd the t"'ghte ' the lig ht
In clude s m' ke controls u p '0
300 W. runs On 110 VAC

Comp le te kit, WL·l
$6 .95

Color O,glo

See mUS IC come
alive' 3 dille-em
" g h ts fl,c ker w Ith
mUSIC 0"... IIg hl
each fo ' . h igh,
m ld -,ange a nd
lOw s EaCf> ",d ,
..dually adjust
ab le and df>ves up
to 300 W runs 0"
110 VAC

Complete .,1.
M L·'
$8 .95

P'M"C ~' l OUDea, 'Mt1e"n9 and
anent,on gell,ng ..,en I' , e . 0<J nd
Can sup ply up '0 ' 5 "ott, 01
obnoXiOUS a"d ,o Runs on 6· 15 VDC

$4 ,95

55.95

$1 4 .95
:!!I.15

FM-2 k,t

, 1.'-3 K"
fM-3 w"..e A~~ Te" " d

fM W I .~I ,," M ik e Kll

A super 1"911 pe rla,monce ~ M ,",ore ·
Ie.. m,"e "~ I ' Tra nsm,!. a ,'aVle
. ,goo ' up 10:lOCl yMds ",,'th e .cep
I,ona l .u~ ,o qus l,ty ~y me.~ . 01 ,"
~wll on e lectret m' oe K,I ""e lu de s
Ca , e m, l.e . Ofi -Olt ''''''ch. an'enna
batte ry and su per ,n str uc t,o n s Th "
,s the j,nes! uM ava dab le

P,o"de. me M.,c part, and PC
Oo a,a 'equlfea to prov,ae a SOUfce
ot p,ec,s,on t"rHn9 aM pulse
gen e,a tlon U;eS 555 t,me' IC and
,n el"d es a ,ang e 0' pans 'or mo"
t,m,ng n....d,

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

FM
MINI
MIKE

PARTS PARADE

T'ans mlts up to 3D!)' to
any FM oroaocast ra
d 'O. uSeS a ny tvpe 0'
mike Runs on 3 to 9V Type FM·2
has a~ded SenSlt,ve m"e preamp
stage
FM_1 . ,t n ,95

$59.95
$44.95

$lllC
$1 ,00
SUS
SUS
SUS

$ .50 e• .
$1 .00 .1.

78'2
7815
rsos
7912
7915

6 00 MHz i';-~,"

PRESCALER --_

Extend tne range of your
counter '0 600 MH Z WOrk S
Wit h al l counte rs Less t h a n
150 mv sens, tlv,ty spec.rv 
10 or - 10 0

Wire d , tested , PS-1B
KIt PS·1B

" Inl TO·92 Hu ' Sinkl
Tn",m. "o. B,.M 5'", " .00
To-nO Hea' Sin" 3 I'" $1.00

PO"'.' S"pply KII
Co mp le,e ,,,p ie '@gu lat@d po ....@,
supply prOV ides ,."aOle 6 to te ,o ilS "'
200 ma and -5 at ' Amp h C@II@nt IOOd
,eg"la l,on gOO<l Io lte""g aM sma ll
S1le le5S t,an;form@f5 req"'fe' 6 3 V
,.1 A and 2~ VC T
Comp le' • • ,1. PS·3LT 16.95

s 39.95
s 49.95

In PA· I
$1 1.95

OP·..... P Specl.1 • \"t
BI -FET l F 13741 - Dlfect p,n tOf pin 7~ 1 "". QV o.""t5oo.000 MEG
,nput z, SUP@' IO w50parnputcu"O'\.'O "o ....@, ~ '. 'n
SO10 ' only Sf ,OO S' 'C '0. $2.00

3 0 Watt 2 mtr PWR AMP

SImple Class C p owe r amp features 8 ti m e s power ga", 1 W in
lo r 8 oUI . 2 W In for 15 oUI, 4W in for 30 out Ma x output of 35 W.
inc redi ble va lue . c o mple te w ith a li pa rts , le s s c ase a nd T-R relay
PA- 1, 30 W pwr a mp k il $24.95
T R-1, RF s e nse d T-R relay k it 6 .95

cote Isolato rs - 4N2 8 type
Octo Re fleCIOrs - Photo d iode + LED

Audi O
P'~ lc8te .

Ma ~ e h ,gh .esotutlon e oo.c
measu.ments, great to . mu" c a l
,n s tru me nt tun ing PL tc oe s. e,c
Mu l" plie s a u(l ,O U P 'n Ireq uency
se lec table . 10 0' . 100 . g ,.es 01
HZ reSolu tIon w,th 1 sec gate
time' High senSI'lV lly of 25 m. 1
meg II1p ut land b u ,lt-,n 1ol1etlng
g,"es qreat pertcrmance Ru ns
on 9V b a tte ry , a ll C MOS
PS ·2 ~ ,t

P S· 2 wifed

Mol•• Plnl CD' """,«.n._ .•"""", "'"""'."_"'> .,, R."". nc ,," I", n, 250 onm. '0
I"". " SOC. ... 20. '",$1,00 OV.f3 m. ~ ' ....1.00

MRF·n e If.nSlSlo' as used
8-'Od~ gaon 150 mM

RF a ctua te d re la y sen ses Rf
( 1Wl a n d closes D PDT rerev

Fo r R F s ensed T- R reray
TR-1 Kit $6.95

78MG $1.25
79MG $1.25
723 $,50
309K 11.15
1805 $1 .00

St>. tnk T..btnll Nubl
" ICe C'''''", "" •• ot "'"n' . " . ''' . ,. "

. n"n. to .• " 0_, 'or Ipl'<o1 5(111' .00

$1 50
SS M
$5,00

C" . Cf U " ,C
", '"Vd'" ><"" .00
, ' . . ' .... t.oo
00 ' TO " ><"11 00
" "' ,,. ><.. 11 00
"" ,,,., ><,., ...

Mi ni RG·17 ~ Coa.
10 f1. fa. $1,00

C' yol.l,
3579545 MHZ
-o ecooo MHZ
5248800 MHZ

ce 'am,c IF FillQ

U·-'Min' _. \.0 0 ' kH,
B. W SO"," ~ 1.50 ea.

si.eo

Solid 5'.'0a"...,..m.""u"er '50 H, 86 "8 .Ou""
outo,,' DO 5· '2 vOC or '0 ,30 ", A TTL
CO'" or,,,.. 11.SO

• Volt hn..y CllfH<
N'C@QU"" 'YC"PO 'lor ' 1.00
-10 " Ru""'" 0 '0"'''''''' 10 I'" $' .00

C""neelo..
6 p,n type 90'd eon"e" 10' I---'-""''':;-''';:~''..,...---r':':'''- . " ,.,';:''i-:",,,,,'''.'''---l"'''· '003", <Ioc ' modu'.
P"C@ ,15 ••

$1 00
3/$1 ,00

&lU"'~""

' '''''0'."'"'Oll "' .•• R.O." •..,
""' "' 'ov.,,, •...,'so u' 'O' ., ." .... ' 00'0,' "v ~'d'" ,•." 00

S.. i,chu
M,n, togg le SPDT
RM P "S ~ ~ ,,1I o ns N 0

E. rphon • •
J ,• • 0. 6 <>I'm good '0' , m , II 'oo e

,p"'e" a",m Cloe", eTc
510.$ 1,00

v. __
"'0' 0' 01. "' " 2209 :lO P> ",0""". ' <00 20-10 P, - Ton.'''. '."9, .

$0_ .. 111'.00

Re.i"or .... . .,
A"o'tment 0' Pop"la , va l"es ."
watt Cu' lead tOf PC mo<mtlng '~ "

een ler ''\'. I" d ' Oag ot 300 or
mo'e

pc·oc Con••" ••
·5 , 0< ,nput 0''''' ·9,O< @:lO", "
. g ,"< p,""u<@. ·' 5 ' ''c~ 3'"," $' .1'

7~K 20 Tum T",,' POl " .00
'K 20 Tu rn T"",Po' I.SO

led. - vc "r e~C ICe , pl.ne Spe.-e"V
M,n, R<>d , Ju mbO R<>d. HIgh Int""", ty Red . III"m,na' ''' R<>d 1'$1
Moni Y@lIo.. . Ju mDo Y@ llo.... , Juml>oGr@en elSl

Co.... Con nec to r
C hasSIS mou nt

BNC type $1 .00

";nl , ohm S...o'. '
App,O' 7' . "10m Rouoe
'.pe '0' " 0'0' m"e ~"
3 10, 12 00

SIUIl Tun. d Collo
Small 3/ '6' He. Slug. t" ,ned COil
3 tum. 10 fo . $ ,,00

C...P"'CITORS

Cryll.1 Mic.oph.....
Smalt 1" ~ 'amet.' '.'''' t~ lc k

crySl. ' m'k@ea""dge S,75

. .... 1..
A'" 0' ,"0'" . '0< "'" ,""' " ""0''
.,.", _,,,.., 0, o0. , "" CA oop••"
om OOQ " ", ,.oj 11.00 ~ bog ".", p<, ....

$15.00
s 1.25

s17,50 U-"'-"-";=-;::::::::::"-"''''''T'-----;''';;::;:;--''''''-1s 5.50 r
$21,00
$'2.50

s 2,95 "iiiicm""----''-''''-'''''''-- - = =---js 2,95 I
s 6.50

Sock. ,"
10 /$2.00
10/$2.00
10/$1.00

41$2,00
41$2,00
31$2,M

25 A MP
100V Bridge
$1.50 e8ch

Min i-B rid ge 50 V
1 AM P

2 for $1.00

FERRITE BEADS

TTL
74Soo • ..
7447 •es
1475 •.se
".. ...
14 ' 96 11,35

S P ECIA L

8 P,rI
' 4 P,n
16 Pm
2 ~ P,n
28 P.n
40 P,n

!1 C 90
1011 6
,,~

7lO7A
72'60
7'07C
53 14
5375AB'G
'00'

DIOdu
51 V Zene , 20 /$1 ,00
1N91 4 Type 5(1/$1 ,00
1KV 2Amp 8/$1, 00
100V 1Amp 15/$1 .00

w,,, '"'0 "0 "'"'" " , 00•""'" ","".N" ' 00

" .00,.
••,.

LINEAR

CMO S

• "so'I I . $1..~I JV UI<T&l U"
0 '0 ,",0 Eo<>"

$9.00 f-",;;;;;,oo-;;;c;-;;;c-I 1.5 uF 25V 31S1 ,00
$2,00 1.8 uF 25V 31$1 .00
$1.35 22 uF 25V 31$1.00
$l.75

IC SPECIALS

READOUTS

TRANSISTORS

, ~o""cc

,~o 10"'" ,·c.
... ~ " ..~."JO ". C '
~.. '"'" ,,.-c.

,,,....,. "",,, c·, '5'11 00

''' J'lOO PNPC·' ,,,', ...
"".""'""'. c·, "" . 00
1 N"' " N"", c · r ."" 00
, .... ,. 'OT c·, ' /1' ." L -j=-'c::"-"'--;::;.;;::=-L==='i:...-':...;;;"==,,,,CC=j
1~'''''' . ". c·, ,," OIl r
,.....". c· , . il ' .oo
,~"" ~ 'N $o ' ~"" " ...
' '''''" "'of ~... " .. 00
Pow., r•• ~ .~ "'.... ' il' ."
""..., " ..... "'.. '" OIlu.' 'OZ.'''''.... , ..
~P~'" '."" ,.~ ..,'.....
""'. ""'" ',,,,, '.A JO.'t2 ..
, ...... I .•

, I<"'" uJT "'•.•

'",."...
'"".....
"',,,"..
l~"

""

' Ott.."...
~.

eoss
.~ "
'5"...

·Su un QI Adverl lsers cn page .1 4 73 Magazine· June, 1984 125



HAM HELP

some h.pplnel! to people .1 dillerent 10
e . llona In Ih. world .

PORTUGAL
Lull MlgveI_ Sou•• CT4U£
eoe•.,,
S. Joeo do £1101'11

2765 Portug.1

Let ..... Inlroduu ';'ou 10 two very I...
ter_Ung Port~ . ..... ra., ,ponaoted
by REP:

(1) OIlP.WPW_Wontfll1 Port.".,.••
WtxId. OSO or SWl len d lll....,t , I.liona
In len Portug~ poe'eatlona, using.ny
mode or band . lter J uly 29. 1$47. eou...
lIi_ ..e: PortlJ9&I, Azoref, 1&I,nds, M.
dei r. la l. nd, e.-Port~ Indl. (no! r.
qulred). Cape Vert 1,I.nd: St. T~ . nd
Prineipe 1sIanda.. AngoIa. .~.

Portugueae Timor,' .nd Ma.eau. tAn U ler·
I... ,,-na conlacts madiI d uring lhe Pot
I~ admln.,tr.l lon of lhat country.)

(2) OPel-Wonted Portugun. Prrw
Irtee• . OSO or SWl 50 dlllereni CT , I.
tiona, ....;th 2e eontaets In olll"eni IlfOf'"
lnc:ea .nd l,iaInda. usi ng . ny ITIOde or
band .fter J.nusry. 1~. M,nlmum oso.
....Ith Neh province: Tru Of, Montes e Allo
Oooro-1 , MlnhO-1. Oooro Utor.I-5,
Belr. Utor.l-l. Bel•• Ba I••-1. e.lr.
Alt. _I . Ealfemadu••-l0, Rlbalejo-1.
Ano AlenteJ0-1 , Bal.o A....lejo-1.
Algarve-1 , Aeores-1 , M.deir._1 .

For I"" IWO . ..... rda. 'ubmlt QSLa or
list eet1 lfied by .n IARU-allltl.ted radio
aoel.ly .nd nnd to REp·REOE eo. Emil'
&Of_ Port""llUftH. Ru. O. Pedro V, 71• .
lIabon, Portug. l, .nd do nol forgel to I...
elude 3 or. IRCa to~ the e.pen_ .

A' ..Id before, the eou nlry I' eo_ ed
by som. r&pe.ters for VHF and UHF. A r..
pe.ter', ffequenelea . re establlahed . e ·
eordlng to Ihe IARU Region I band plan lor
VHF, So these .re I~ r.pe.tera, followed
by th.l r loea llona.
RIl-CroSE (S.rr. d. Ealr.la)
R1 - CT, l O (lou..j
R2_CTlFO (Foil)
R2-CT'lE (Lelrl.)
R3-CTIFF (Flguelr. d. Foz)
R3-CTIMAO (Pleo SII••_M.deira}
R4_CTIIMS (Monsanto-liabon)
R.-CTlI,lA (Serr. do M.r.o)
~_CTesM (Celro S. Miguel)
~-CTesA (Castelo 8 ranea)
Fl6-CTIIMO (Monlejunlol
R7_CTlAR (Arr. bld.)
R7_CTlSl (St. Luzl._VI.na do Ca,lelO)
Re-CTISI (Slnl ra)
Ri-CTtES (EsI•..-noz)

Ri-CTtVA (V. lonool

"H'RtJI_Monunto
RU1 - S4otra da Estrela

In lI'bOn ....Ith • hafld.hekl. try R4. R7,
Re,.nd RtJI .

Am Inl....led In modltieal lona lor •
Standard C-lla 2m HT, eapeei.11y how to
raduee lhe output po¥<ef.

TIm w-e Kl7P F
1117 ~A~ Sl....

J_u AX tNOt
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Operatlrtg ArMee For LlC«Is9d R.dlo
Am.t.urs, tne n.w publle.tlon luued by
theIARU, la -.ery nalplul lor ....... h.ms In
orde< to gu 'de them In a good operat ion
In the OX frequenelea.

Ae<»rdlng to a proposal presented by
GRA (Grupo de Rad loemadores do AI·
g.rve), lhe loea-I .dmlnlstrilion del lber ·
ated tllal lhole Inleres led eould ule o lh. r
prehes during WCYI83 IfI$lead o f the
......1...hO'NfI CT tllat we Ule d.lly. So, du.·
Ing Illat period 01time. I 101of Portuguele
Ilam, activat ed cc.CR. CS. OInd CU.

some of I"" preli.es Ilave been In
QRT linee the Indepefloollc:e of lhe e.·
Port""lluese eolonles In A1rie&, il _.11 ..
member the old ljIOod days bloCk In 197~

In Angola CFl6 (CQ6. X(6). MOl'OImbique
eRr. Porl"ll'= e Guinea CR], S. Tome and
Prineipe lalandC~• • nd cape Vert taland

C"'.
It ., ...1 nice ..men _ ha.... oIher pr.

II . .. In eont..ts.
I s t ili ,..,,,,, ,lbef ..men I went on the .i.

using CFl6U E. C06UE. a nd )()(BUE In thaI
time. We had. lot 01t un. But th il ls n' .11.
We just reeeived Information Irom Maeau
cm..ylng lhal lhey would be uslng)()(9
In the very near future.

It., . ljIOod ttl. nee to lner..se our WPX
net.

DXPEOITtOH TO
BERl EHGA ISlAND

Four REP members. CT" lm, CT" NH,
CTIAFN, a nd CT1CEX. were operltive I."
M..eh f.om 8ertenga Island, 6 miles off
lhe Portuguese toasl I I the el ly of
Peniehe, wOl1llng a very speel.1 (1s1
World) e.a lls lgn, CT1181.

Betleng.a Is v.lld for lhe IOTA A..... rd
(lsl. nds on lhe AIr), ha.lng IOTA's num bef
ElJ.<I(), .nd otwlous ly ljIOod for WPX
hunlers.

The oper.Hon look pIac:e from tile e.lsting
lighthouse, under Portuguese adminlstr.·
tlon . Trl ns portat ion and other fOlellitles
....er. gr.elously gl....n by tha Po.'tuguase
Navy. QSl eards .Ia home ealls ,Cellbook
Iddress). Mor. lbout thi a later.

CRC_Cl UBE DE
RADIOAMAOORES DE CASCAlS

This Is . rasult 01 tha alfort s underlaken
by. group 01 hams living In the mun lelpal·
lIy of C.se.is. This anelent vlllage,lound·
ed In 10400, Is sltualed 12 miles west 01
Usbon .nd 6 miles from Aoe,'s Cape,
....her. 11'1. European eon tl nenl just
begins.

1l\tI .rea is SUffOUnded by belehes,
nlea hotels , golf courses, SOUVenir s hopa,
.nd, of tourle, the Iyplc:al resllurants In
whle/'l you must try the real Portuguese
euls 'ne.

CRe Is s ponsori ng t....o Interes llng
......rdl lor lieensed . mateurs .a well as
SWLa worfdoMide:

1) 100 C7 A.....rd. For th ' l one, eonllell
must be made . lter Febru.ry 13, 19l1-t,
....ith 100 or mor. o lHerenl CT I I.tions.
....ith " leasl 3 CT3 (M.deir.) .nd CT2
tAzor-l st.tlons.

21 CCA-C&stllis Counry A...."I1. eon.

I need a eopy of the sehem.at ie I nd ma'"
ual for. DuMont Mod. 27<1 osemoeeope ,
....111 gladly pay c:opy . nd postage eoets.

~ A.Job Ion N7CFX
133 E. G""nn Plae.

SMilie WA Nl02

I.els Ilt.r February 13, 198-4, ....lIh tee s l.
Idmlnlslrlll.e dMllons In Case.alt Coun·
ty: Al tabldeehe, C&res.elos. C. se. ls,
Estorll, P"ede,.nd S. Domingos de Ran•.

Th.a. Iwo . w. rdl are lasued lor I ny
bf,nd. c:N or pI'iOnt, '1 _II as ml.ed- I nd
single-blind .eeompllshments. To . pply,
• 1111 o f eonl.ell mual be ....-ilied by lwo
• mateu.. or loea-I rldlo-<;Iutl o lllel.ls.
Send . 1111 plul1 2 1RCa or USS5.oo 10 CAC
A.....rd M....ger, PO 80. 209, 2752 Cas
esll. Portugal.

REPUBLIC OF SOUTH AFRICA
Su/d-AlrIUln,. "'IJIOII~

T•• CNrban &.neh
Poabus 10:58 PO Sox

"""". «XX>
Republic 01 Sou/II Alriea

On M. y 31, 1ll6<1. to eelebfate Republie
O. y In Soulh Alrlea, the Durban Briner. of
the $A.RL ....111 opotr.t, speel.1 c:allalon
ZS5RSA- TNo 09".11on wHI eower 3..5
28 IIIHl, c:N . nd SS8," lar aa band eon
d illoni permit. Thi' I' the II lth eonseeu
I ..... year lhal th ia attlvlly hiS I.ken plaee

.nd It MI proved very popullr. A s llfl(:i.J
OSl e,ld I' f'IOtff\IIlIy Issued lor cootects
....llh 11'111 at. lion.

de Br\Ice P. Dunn ZS5XT

TRINIDAD AND TOBAGO
Jolin L W.bs,er 9YofJW
eJo Daparrm.nt of $011 Se lenee
Unl..rlily 01 rlla Wesr Indies
St, AU(Jusrlne
7,/nldllJ
Wesllndles

The biggest ''iSfit In Ih. WCY 1983
n ARS e.land.r oeeur red during Ih. las l
week o r Oelober. Thll e . ....t .....s a nalion·
. 1e.h lbil ion on eommunle.lIons In whleh
Ihe nARS partle lpated , It was • maj o.'
eontrlbutlon by the governmenl ot Trlni
did Ind Totlago to World Communie.a·
lions Year

TNo .xhlblt lon ....aa otlJel.lty apened on
SundlY , De lobef 23. by lhe Pres ldenl 01
lhe Republk:.nd ....Ia open 10 membera 01
I'" publle dally betw.... lhe hours 01
10:00 am.nd 9:00 pm. unlll SIolurO&y, De·
lobef 29th . There ....er. exh ibitors from .11
aect lona of I'" ~elll eommuniea·
Ilona field, .nd many eomputer' ....er. In
-.klel ial.

TNo n ARS prepared In Im pressive • •.
hlblt In Ita .ttempt 10 edueatt lhe publk:
about amat_ r..:l'O. 8roel'lures desefltJ..
I"" our I'lObby __ prepared and d'stritJ..
u1..:1 to I II . Is ltora 10 our tlOoIh, We at
lempted """" .. . .. possible 10 have Ihree
I t.t lona 09".tlng simultaneously, onlI

on VHF ~mploa. or l"' lotal repea t nd
the 01..... two on the HF bands "",..
_\\ad two HF It. llona on l imult.neous-
Iy, _ tried to ulmn lwo dlll......t modes
In order to demon,lr.l. the _ Iilily 01
this e.e illng 1'lObby_ TNo modes _ -.
~ to demonstr.te _e SS8, c:N , and
AnY. Unfortu...tely. for tnueh oIlhe e.·
hlbillon I'"~Iion .... aa poor, but
IbOul 1000 aso. wert logged using lhe

Speel.1 eallslgn 9V"WCY. (Anyone wllh·
Ing to eonflrm a OSl ....llh 9Y.WCY s hould
csr te 9y.n.1

Tile antenna syslema In ua.11 9Y" WCY
eonallted 01 t....o th'_ I nl trlbf,nd
yagls for 10, 15,.nd 20,. long lre for 80,
.nd a KLM four. lement y. gl lor <10. TNo
t.tter presented quit. I ehillenge bot h In
find ing I s ultabl. site on wllieh to posl.
lion It .nd . Iso in lhe . el usl erection of
the beam. II was evenl u. Uy pl.e.d, ....lth
I~ .Id of • mobile er.ne, on • triPOd on
t~ lop 01 the elll'O'llor shalt of the
buildi"" houalng the • • hIMIon• • t .bOul
2S melers.r.:we ground level .

w. arso had . 1I 01 the eomponents of.
salellit. at.t ion on lite ....tli the • • peeta·
lion that _ would be . bI. to lIO'Of!< OSCAR
10. Untortunale!y, Ih ,S ....as nol 10 be, ..
prot>lems de ,e lt>Ped with the equ,pmenl .
When lhese pr_ ...... _Iually
SOfted out. It prC/'l8d Imposs, bIe 10 hear
the u t"'lot. due 10 lhe e.l remely high .....
eI 01 VHFIUHF Interlerenc:a being gener.
ated by the la rge number or eompul...
and other eornffioUniealions equipment In
oper.lion on lhe sote.

This wu I g.eat d isappointment 10 us,
but we ...... stili abI. to e"p1lln .mal....
..telllle eommunieallons 10 our ¥il.lorl
through the uM ot poster$, tlroc:hures.
.nd ....lth lhe . Id of the AM$A.T AMsat
track ing program runn'ng on lhe Iow-<:oal
Time. TS-1000 eompuler.

Other e.hiMs lneluded I eomprflhen.
si .... public:a.liona d is pl. y, vlnlage equiP.
ment, a diSplay s/'I(NIr;ng lhe progresalon
of technology from lubeS to Inlegrlted cu.
eulls, .n assortmenl of map".nd posterl ,
home-br.....ed equipmenl , .nd • aeleellon
of OSl eeeee and amaleur....dIO . w..ds.

1l\tI WCY • • hlbWon was the flrlt r..1
..pasu r. 10 the eoene that amaleur r.dlo
hera has r_l.ed. II was qull. I suetesl
for the nARS as aa....fal thouslnd per.
sons . Is lted our boolh and J,() ....... asse
ela le membefs have joined Ihe SOCiety IS

a direct resu lt 01 tha e. hltlltlon , Most 01
Ihem Ire now attendi ng our eurrent trlln·
Ing program.

se...." 1eomplnles a nd Indl. ldualS pro
. Ided mueh o r Ihe m.terlal used 10 help
make the show Ihe suee. .. It wa s. Thtl
nARS would lik. to publlely tl't8nk 11'18 fo l·
lowing for Ihel r eonlrlbutiont: ARRL
RSGB, JAR L AMSAT, ca, 73, Rldlo Aml 
Itlur Ce l/book, Inc., Varian EIMAC, Kan·
tronies , RCI S, Ine., Comput81 Applies·
lions, RCA, KIIRZ and KI CY of AMSAT
Softwlre E~ehlnCl'l . Boll J.ekson A0 5X,
and Jaek Gutzell W2LZX.

1963 wl a lhe ye.r th.t lhe person.1
eomput.r age realty gol o ff the ground
here In Trinidad and Totlago. In lhe I. tter
h. lf of the year. m.ny o l tl'tlh. m, got InlO
lhe act aa ....flIl. As . result, lhe need ..OM

lor some guidanee In prog•• mmlng In
Saaie for the.......-eornerl from aorne of lhe
more .xperlene«:l eompuler 1'1_.... Thll
tool< the form Of h.ll-nour leclufWdiseus'
slon sessions on the air durtng the _Iy
9Y net, eondueled by Russ 9¥<1RB and
Uoyd 9Y.OK. This net ..-Ia -V Sun
day .t 1300Z on 7.159 Mttz.

1l\tI1I.... not able _t In lhe 9Y e.a .....
dar oeeurred ....th the Iluneh 01 STS4,
COIumbl., ....lth Or. Owen Garriott WSLFl
on board- 1l\tI poasiblilly 01 worI< ing
WSLFl at lrred up eonaiderablt Inlerest
here. On Fllday, Oeeember 2nd. tlel:_
2322Z . nd 2330Z (OrbI1 7OO-the only one
on whidt Or. Garriott was aupposed to Ilt
oper.tlng that rNlly f, Wlrtld Trinidad).
there wer••1 leasl • do.len 9Y stillona
k&fl9ing • rackll'l on WSLFl', range of
listening Ireq.-.eles but It ....as .1I to
no . ",11. Not I peep aa ~rd from Co-
lumbi• • nd lher. _e • lot 01 dl"l)
pointed hams her. 'n Trinidad we .re
hoping lor bet ler luek ""''' I 11.....'



NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE
Unsurpassed quality atan unb eatab le price. the Ramsey oscill oscope
compares to o thers cos ting hundreds more. Features inc lude 1I compo
nent testing ctrcuutnat w ill allow you to easil y lest resistors, capaci tors,
d ig ital e-rec-ts and d iodes . TV video sync tuter • wide bandwidt h &
high sensi ti vi ty . in ternal gral ,c ule I high quality rectangular C RT
• front panel trace rota tor . Z axis . h ig h sens'tlvity x-I" mode . very
low power consumption . regu la ted power supply . bu ilt- In canbrator
• rock solid 11I9ger,"g • high quality hook-on probes

$39995 "9"q··hl,
hook-on pl'Obel included

RAMSEY 0-3100
DIGITAL MULTiMETER

1..1 leada and ban."
Inclu_

$599 5

Re ha ble. accu,ale a'g'lel
measuremenls al an amaz 
,ngly low COllI . In_lone COlO,
cod..d push bullons, .peeds
range sele Cl,on • a bS ptaenc
lillsta nd _ ,,,,,....ed Inp ul
jack s · o,e , loa d p ,ole c llon
on ail , ang es • 3'" d' llil l CO
d is play with a ulo eerc . au lo
po lan ly & lo w BAT ,nd,calo,

-- ~
A compac t easy to uN un,!
deS,one<l lo o pers!s hke. pro
Fnlu"ng • 3'" dig il LCD . lo w
BAT Ind ic ator . all range ave,·
loa d P' OIe<;I ,on - ove"ange Ind ,·
c al'on • a uto·polanty • T,ansos ·
10' le 3le , • dua l-slope ,Oleg,a ·
1,on • ,on yl ca'ryong case

RAMSEY 0-2100
DlGlYAL MULTITESTER

PIn ,..I leada. ballery & winyl
ca,'Y'''9 ca" Incl,,_

RAMSEY 0-1100
VDM-MULTITESTER
Compacl and , ..ha bl.. , de 
s,gnee to serv,ce a w,d" van·
ely o f equopmenl Fea lu,es ,n_
cl ude - morro, baCk sc a le
• dOub le·lewe led p ,..c ,s ion
moving coil - doub le 0''' '·
load prolect'o n • an ide a l low
CO.I un,l fo , lh.. beg inn.., 0 '
as a s pa ,e ba ck -UP un it

I. al Ie__ ballery
incl,,_

I>

' 17~ '·L;::- :.I..• ..., .,""\ .
III. - ' :=a-.-' ~..: "

- ,--•••--

."..
C T·SO .. ,I •. .••... •... • . • . • • . SI3l1,r.;
RA· ' <ece<ve< adapte , kll ..•.... 14.95

A ve rse lile tee benCh co unler wllh
opl lonai ,ece ,v.. fre q ue nc y ada pte "
wh,ch lu ,ns lhe GT -50 tot e a d 'll'l a l
,eadOu' la , mos t any 'ece ....' • 25 mV
@\ 150 MHz lyp,ca l sens it,vlly • 8 d,g 'l
d ,spla y • 1 ppm acc u rac y

CT·5O 8 DIGIT
600 MHz COUNTER

.i'e<llncluo.a.llC~pl.'

BP", noc.ad pac" 1.95

A 9 d lg il coun le, H' a l w,11 o" lpe rform
"nilScos ting hund , fl<l a mo,e . _ gale
,nd.ca lo , • 24m V (dJ 150 MHz tYP,cai
sens'l iv'l y _ 9d,git d ,ap la y .' p pm
eccu ,ac y • d,.play hold . dua l in put•
Wit h p,eamps

CT-125 9 DIGIT
1.2 GHz COUNTER

CHID 9 DIGIT
600 MHz COUNTER

$1499 5
.i,e<l lnclu_.IIe ad.pl.,

CT ·90 k' t $12t.1S
OV·l D.' PPIIA OV/In hmeb.lse 5t.95
BP", n ,cad pack , ' .IS

The mos t , ersat,l e fa , less tha n $300
Fea tur... 3 selectable ga te times . 9
d ,g 'ls _ ga te ,n (llca IO, • d ,sp lay hOld
_ 25mV (al 150 MHz lyp,ca l sen"hv,ty
• 10 MHz t< mebase fo ' WWV Cal.b,a·
I,on • 1 pp m accu,acy

CT-70 7 DIGIT
525 MHz COUNTER
lab qu a l,ty at a b,eakth' oug h pnce
Fea tu'e s _ 31,eque nc y ,anges aa c h
With pre amp . (Iual .eiec ta ble gale
time. _ gale aCl" ,ty ondlcalO'
- 50mV (<< 150 MHz Iyp,ca l .ens,t lv'ly
• w,(I e f, equ..ncy ,ang.. . 1 ppm
ac curacy

• i,e<I inclu6as .ll e~I"

CT ·70 k.t _.
BP·' n.eld pac k .

DM-7Dl1 DIGITAL
MULTIMETER

PS-2 AUDIO
MULTIPLIER

_ CO 'C' ..__....

..-.-
--

PR-2 COUNTER
PREAMP

=---.,;j --- ----- -;---=-~

PS-I B 600 MHz
PRESCALER

."e<l IncIu6as .lie adapl.,

OS·l B o.,

Eola ndS lha ra nge of you' p' e se nt
counl.. , 10 600 MHZ · 2 s ta ge p,eamp
• d,v,de by 10corcuolry _ senS ltlv' ly
25mV (n ' 150MHz . BNG COnneCIO 's
• d n.e , a ny counl.. ,

$301.95

Wlted inc""'" .IIC~p_

PR-2 k,1 .

The PR· 2 IS ,(leal fa , meaSU(lng w..ak
so gnalS lrom 10 to 1.000 MHl • lI a l 25
(lb gai n · BNG conne<:IO'S • g'ea t la ,
s n.fh ng RF • ,d..a l ' e ce lve, 'TV
p,eamp

SJ!U50$-2 . ,1

The PS-2 IS ha noy la , h.gh ,e 'olui lon
a ud 'O ,eso lullon measu 'eme nts . mul ·
llp l'..s Up.n f,equ..ncy • g ,ea t lOr Pl
ton.. measu,emenlS • mU ll,pheS by 10
0 ' 100 _ 0 01Hl ,esolut ,on II bwll- ,n
. ,gnai p'eamplco nd.t 'on.. '

P,ofes s.one l Qua l,'Y at a hob bYist
pnc e. Featu'es InClud e 26 d lHe'anl
ra"9... . nd 5 lunchon. - 3'o\>d,g,t, II
," Ch LED d iSplay · au lomahc dec ,mal
p lace""",t • &ulomahc pol."ty

$1199 5
. 'red iO(;I,,_.IIe adap_

0 "' ·100 ·'1
"'P·I P'Obe sel

...See l 'U o f A,herfJSe,S on page 114 73 Magazine. June, 1984 127
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ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

(AND GIVES THEM TO YOU AS STANDARD EOUIPMENT!)

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES! • SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESON ATOR FRONT ENDS. SEE R144 , R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTIER·
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF·FREQ TRANSMITIERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY TUNE TRANSMITIER; UP TO 20 WATIS OUT
(UP TO SOW WITH OPTIONAL PAl.

FEATURES:

$880

$980

WiredlTest8dKit

$680

$780

Ba nd

10M,6M ,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

- - -'

ACCESSORIES

• COR KITS With Audio mixer, eoeekeremon
tier, tail & lime out timers. Kit only $38.

• CW ID KITS 158 bits. field programmable,
clean audio, rugged TIL log iC. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/oil functions with
touchtones· , e.g., repeater and autooetcn.
Use with main or aux. receiver or with Auto
patch. Only $90

• AUTOPATCH KITS. Provide repeater 'luto
patCh, reverse patch, phone line remote
con trol 01 repeater, secondary control via
repealer receiver. Many other leatures.
Only $90. Requires DTMF Module.

• HELICAL RESONATOR FIL.TERS available
separately on ceo w/conrectcre.
HRF·144 lo r 143·1 50 MHz $38
HRF·220 for 213·233 MH z $38
HRF·432 lor 420-450 MH z $48

• T451 UHFFMEXCITER 2 t0 3 Walls on 450
ham band or adjacent Ireq. Kit only $78.

• VH F & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB, Powe r levels Irom 10 t045
Walls to go with exciters & xmlg converte rs.
Several models. Kits from $78.

TRANSMITTERS

• A16 RF TIGHT BOX Deep drawn alum.case
with tight cover and no seams. 7 x8 x 2 inches.
Designed especially lor repealers. $20.

• T51 VHF FM EXCITER lor 10M, 6M, 2M.
220 MHz or adjacent bands. 2 Walts contin
uous. up to 2'12 W intermittent. $68/kil

• R144/ R220 FM RCVRS lor2Mor 220 MHz.
0.15uV sense8 pole xtallilter& ceramic filler
in H, helical resonator front end lor exceptiOnal
select ivity, more than - 100 dB at ±12 kHz,
best eveneoie today. Fluller'proof SQuelch.
AFC tracks drift ing xmtrs, Xtal oven avail.
Kit only $138.

• R451 FM RCVR SamebuHoruhf.Tul'l9d line
front end. 0 .3 uV sens. Kit only $1 38.

• R76 FM RCVR lor 10M, 6M, 2M, 220, or
commercial bands. As above, but wfoAFC or
net. res. Kits only $118.
Also avai l w/4 pole filter, only $98fkit.

• R1 1OVHF AM RECEIVER kit for VHF atrcratt
band or ham bands. Only $98.

• R1 10-259 S PACE SHUTTLE RECEIVER,
kit only $98.

HIGH-PERFORMANCE
RECEIVER MODULES

128 73 Magazine . June, 1984



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144-148
145-148
so-sa

144- 1. 'U
220-222"
220-224
so-sa

144 ·148
28·31)

•

26-30 432....3-4
26-30 435-437
~ 432....36
6 1,25 439.25

144·146 432....38·
'Add S20 lor 2M Input

Exciter
Input Range

26-30
26-29
ae-ac

27-27,4
,~'"
0<>$4

144· 146
so-sa

144·148

-1+ttI

For UHF,
Model XV4
Kit $99
Wired $169

For VHF.
Model 'lN2
Kit $79
Wired $149
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

rmr
•

VHF & UHF LIN EAR AM PLIFI ERS, Use with
above. Power level s from 10 to 45 Walls.
Several mode ls, kits from $78.

•

T'fPIGaI SlIIllIICtI'Iity CuNea
or RIIIUM3rs . nd

H9IieaI Rlllsonerota

For SSB, CW, ATV, FM, etc. Why pay big
bocks for a multi mode rig for each band? can
be linked with receive converters for transceive.
2 Walts output vhf. 1 Watt Uhf.

t. Largest selection of vhf end uhf ki ts
in /he world.

2. Exceptional quality and low prices due
to large volume.

3. Fastdelivary; mostkits shippedsame day,

4. Complete. professional instruction
manUtJIs.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years.

7. Setl more repeeter modules than ell
other mfrs. and h8 va fa,~rs. CtJn give
quality features for much 10_ cost

26·30
ae-ac

144-1 46
so-se
61 .25

Receiver
Out put
144· \46

26·30
144·148
28·30
28·30

27·27.4
ze-ac
so-sa
28-30

14 4· 148
144·148

eo-sa
ae-ao

-
'''' '"-

-

-

432....34.,.."
432 36
4 32 36
439,25

Antenna
Input Range

28-32
so-sa

"'''14 4- 146
145-1 47

144·1 4 4.4
146-148
144·148
220-222
220-224
2 22-226
220-224
222·224

-
.",. .

()" (j

-,. '-.

VHF MODELS

Kit with Case $49
Less case $39
Wired $69

Models to cover every practical rf & if range to
listen to SSB, FM. ATV, etc. NF = 2 dB or less.

FM-5 PC Board Kit - O NLY S178
complete with controls, heatsink, etc.

10 Walts. 5 Channels. for 2M or 220 MHz.

SCANNER CONVERTERS Copy 72-76.1 35
144, 240-270,~20, or80fH394 MHz bands
on an y scanner, Wired/tested Only 588.

UHF MO DEL S

Kit with Case $59
Less Case $49
Wired $75

Cabinet Kit, complete
wi th speaker, knobs,
connectors, hardware.
Only $60.

PAICE

'49
$49
$49
' 49
'49
'64
'64

Hemtronics Breaks
the Price Barrier!

TUNES RANGE

26-30 MHz
46-56 MHz

137-1 50 MHz
210-230 MHz
400-470 MHz

30-46 MHz
150-172 MHz

MODEL

LNG-26
LNG-50
LNG-l44
LNG-220
LNG·432
LNG-40
LNG- l 60

-.::::..

*NoNeedtoPByS80to$125
to r a GaAs FET Preamp.

FEATURES:
e Very Low Noise: 0.7 dB VHF, 0 .8 dB UHF
• High Ga in; 18 to 28 dB, De pending o n Freq,
• Wide Dynamic Range torOvenoad Resistance
• Latest Oual-gale GaAs FET, Stable Over Wide

Range of Conditions
• Rugged, Diode-protected Transistors
• Easy to Tune
• Operates on Standard 12 to 14 voc Supply
_ Can be Tower Mounted

OUf traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over na rrow range. Specify
exact I req. band needed. Gain 16-20 dS. NF =
2 dB or less. VHF units available 27 10300 MHz.
UHF units available 300 to 650 MHz.

P30K, VHF Kit less case
P30W, VHF WiredfTested
P432K, UHF Kit less case
P432W. UHF Wired!Tested

Our lab has developed a new line of Iow-noise
receiver preamps with helical resonator f ilters
built in.The combination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
wh ile reduc ing intermod and cross-ba nd inter
ference in cri tical appliCations. See selectivi ty
curves at right Gain'" approx. 12 dB.

ECONOMY PREAMPS

Model Tuning Range Price

HRA-144 143-150 MHz '49
HRA-220 21 3-233 MHz $49
HRA-432 420-450 MHz ' 59
HRA, ) 150-174MHz '69
HRA, I 450-470 MHz $79

...S- L,a' 01 Aav.",a~s on ~lllll I'. 73 Magazine · June, 1984 129
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DEALER
DIRECTORY

PROPAGATION
J . H. Nelson
4 Plymouth Dr.
Whitin g NJ 08759

EASTERN UNITED STATES TO :

DEALERS
Your compa ny name and ITIl'S<lIge
can contain up to 25 words for as
Uttle as Sl50 rearly (prepaid). or
U5 per month (prep8K1 quarterly).
So mention of m.I1~rde:r budnel5
or a rea rode permitted. Directory tm
and payment musl reach us 80 days in
advance of publication. For example.
advertmng for the September '84
isue must be in ow ha nds by July ht.
\lail to 73 \Iagazine, Ptte:r !:JOlougb
/loti 03458. A1TX: Xal1C)' Ciampa.

June

A = Next higher frequency band may also be useful.
B= Dlltlcult c ircuit this period.

First le« er - night waves. second = day waves.
G ::: Good. F =Fair, p .. Poor• • =Chance of sola r lI ares•
• = Chance of aurora.

NOTE THAT NIGHT WAVELrnER NOW COMES FIRST.

I. 1. la
l ) ll .. I.. I I

1 ,. 14 14.
14 14. II 21 .

14 14. 14 II,

1414)/021

1414 )"14
14 14 14 14
l a la 14 14

141414 14

I /o I . I '" 14.

I 1... 14 I"
I" I" 14 14

14 14"l!'71
14"71',
14 14" "71 11 141

1.141"1414
177,.n l/o14
7 1 , 1 , . 14! I/o

. , ,
11 14 14

14 4 n 7 , , 1
14 )4 7 ,, 1. 14

1 1 7 7 , 14 I"

14 14 , 7 " 7
14 1/o7!l!"7!I.

•
"""""",....,.....
""

......U ...a

CA....l ZCOO.
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Columbus on
n.. billl""' one! _ ham ...... 'n the 1.1"""'"
lNturklc l ...-od one! olhor qooaIity produ<u
with ......ni... ciIopI.oys. w. ooll y llw boot A. ...
lharired l ..........t _ VN A. .....
R.dio, w ., 1m AId.o Or., R<,.nolchhul'Jl (Co>
I"",bolol OH 4.)068 , !l6Ik2.llT .

Dallas TX
IBlot PeXT ki.... "'PPl......._ pnod.
....... vIdoo -... 1o:ito foe po,. TV. CATV.
• ..u;.. 1 II ,_. ....."... proj«:t ki'" oW-
_ ,...,." tha.n 1IOOIl PO"' In .m, _
duoto... lCo. ~ ..I<loo ....
tool.. audio, . utomati ,.."••• bonoto. compu....
poIIp""...I•. PI_ wrH. for your hw 1IO.paK"
.".'olot: , Sabel EIortronia, 13850 Floyd Rd.,
S... 10. . 0.11&0 TX T5U3: T83-6ll5O (..........,.
I.E.).

Albany. New York
UPSTATE ~'EW YORK

l "","""",,- lCOlol. T_Tot. IloIdrn. e...to..oft .
La...... H....... . A.II RL. H) ..c..... I!o\W. lotFJ .
lol ilap . ""' one! ......l.~. '>on-t"l tlor
.....- _I)' ._ I~l. Adi......lodo
~ w .. 111111 Comra! A._ .... A. lbafoy
...... 12205. 6~ (onomUe ...... of Sonh....a"
01I1 2W) .

Ann Arbor \11
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DonT"'" and m&IlY _ . 0p0tI Monda, tlIto..och
Salw'do,.. O!IJO to 17~, \\"B8\'CII. ...."B8UXO.
WD&OI(N. and W811P b.hind the co,,"t.r , Pur·
mo.. 1I.odi<> S~Y . 327 E. H"""", A.o,. Ann
Arbo>t 'otl .j,8 1o.. M8lI8lM1 ,
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C .'OJ ).. photo 011&1< .,_. A."""'I.T ,odia.
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CaU Po'll D8A. HO , E...- Photovvllalco.,
171900 Schook /< llood . U . onia lol l 68150.
50.1850.
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po boob, ..... 0_ ' __...., Call ""
.- rabrf. EU:CTIIO"ICS CL"'TEA.
• 1t-. Iloo<I (....... ' A). H..... SH OJ05L
~~.

:'IOe..... Ca.~tle DE
F&<tory "'u,h<muod Onl.,1V..,.u. [COM. Ten·
T KIl t: ,...-.!L£Ir,. XI"""""",, Sonl<OC, Full
11 --....... No oal. tu In DoIl won. 0....
lillie otl '·85 . DoIa.... AJaa.....~. 71
V ' ... 1Io>ioII, ..... c..do DE 1tl1ll.-'7n8,

"""'" 1DJ". ....ll7IIlZ .... thr 1.0,__ '" ............
..... 101 tho l-.......ntal. W.. ...... the _
pri<w. Call me for oil yuu. hom~_ "
DIolriI:w.Jtinc. n So. Slole. r_ 10 113263.
u _ .

Boi!.e ID

San JO!Ile CA
Iloy a_', _ ... amatw. ,ad;o __ N..v.
a. .- &m&_ . odoo ....... &: ......100. w.
f..uun l .....ood. ICOM. Azdrn.. Y_ . T....
T... S""O": 81 -"\' _ .Sho_~, I•.,
1375 s.. _ A..... s- J- CA I5l a •
-'1103.

/loclly M""••• ;. . ..... _."" him dooJ.. CoIl
RJl.! fint fo-r AEA. AIXIm. 1(010:. T~T.... But·
'.....n!. Cwllcrill . I nd "",..I RIM Eloolronico.
.204 o-ta.od. ..... 10 831M. :u3-4OIS.

Littleton MA
Tho MiaNo ham~ .......,"C NE , r .... li... 01
[COM 6:~. Y_ HT., Dnb. 0.;'.,•.
NE .._i&. eun>o 6: T....,~ La......
H T....... Hy.colu produ<t> M,," I!"
""'1"_. "- P.S.• Alpha Dol•• Pf"l'I<tOn,
ARII L & 1(0"'''''''''' lrutnK'tion l ido, Whistler
,ado. doI".;1o... Full II"" 01 co.. filling>.
TEL_ COM Ele<'lroni< Communico~ona. 875
C_I Rd. lili. 11111. LllIIetDn lolA. 01_ .---

Cul~CityCA

J_ ", EIocuuoIb. 31111 ' ; , ala 11...1.• eut
at)" C\ 802:10. 390-8003. T,'" 463.1888 San
()jqo, 827·5132 (R""" !'iV) .

Fooan., CA
eo...plel. 11_ ICOM. DmTron. T....T«: .
1.1".... Qobi<. !..uN.. _ 4«JO~
~ ..... hubl>tllt. ! ' : j'. ..pooi.
_ . AbD 01 rodio. la~, r _
flo<tt Ie. 118M 5iemI " ..... r_ _ CA
nns.8ft.T710.
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