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Take Your lC's Temperature
lrl Like people, solid-sta te devic es get sick
~ if they get too hot. W3KBM provides a

wa y to answer the burnmg ques tion,
" How hot is bott" W3KBM 70

The Q-Master Cavity Filter
r>:I A high-Q f jlter that uses no copper ..od
~ 00 silve r-pla hng- just coffee cans aod

sorneingenious thinking KB6Al 74
Push Your Radar Detector
to the limit
~ Without this simpl e modification, you
~ won't know what you are missing - un·

til it's too lat e W5l FM 86
Personalize the
M600 RTTY Program
rr:.oiI Now you can design and save your own
\AJ vers ion of this popular software park-

age All it takes is a POKE or two,
VE4AFO 94
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This c ircu it is eas y to build and easy to
use The twist is that you probably ow n
the most importa nt pa rt. WD5JWY

Twisted Re mo te Control

GAWayne Green Publication

Amateur Radio's
Technical Journal

March 1983 $2.49 Yt
Issue #270

RTTY Tuning: The New Solution
rAl This simple tunmg indicator whipped
~ the cooroetuico a nd took first place 1M

71's Home-Brew II Contes t
WB20 SZ 10

Uncover Equipment for
OSCAR Phase III
I1:l l u rking in flea ma rkets a nd junk boxes
~ is eve ryth ing you need to work

OSCAR. K6K LY tell s what to look f or
and how to makeit work . K6KLY 18

Up a nd Coming:
Direct-Broadcast Satellites
Pa ri II looks a t the technica l p ro ble ms with
communications at 12 C Hz, which m3Y be
oflwt by the advantages. N8RK 26
The Fun-Vac:
A Synthesis of O ld and New
ll:'1 This one-tube transm i tter combines
~ the circui ts of the nfnes With the tech-

nology of the e ight ies It a lso keeps
your coffee wa rm. WAijR BR 32

Adventure in Sarawak
Two Dxpediuoners jou rney to the la nd of
headhunters - a nd se nd a signa l to the rest
o f the world , VK9NL 42
Put 2 Meiers in Your Shi rl Pocke t
lrl Radio Shack's Pocket w eatbe redrc
~ ma kes a da ndy z-meter receiver. A few

quick modificat ions will get it right on
target , K3PIG 46

The Secret Telemetry of OSCAR 8
Do tbose numbers from the sky mean a ny-
thingl You bet. K50M 52
Scandinavia: The 2-Meter
Dream Vacation
Licensmg freque nc res, and procedures -it's
a ll here. All you need is a plane t icket

WA60CW 58

Sarawak 9M8-42

BNew
nd Useful

Projects!
Home-Brew II
Contest Winner
lage 10

rearing Into
ren-Tec's
: orsair
'age 105

: offee-Can
:avity Filter
lage 74

More
Simple
Circuits
' age 110

OSCAR Gear
From Junk
'age 18



The ICOM IC·740
offers features found
only on the best amateur
equipment and perform
ance second to none.

Dynamic Range.
The IC·74Q is built fa
w ithsta nd strong
adjacent signors and still
maintain sensitivity and
d istortion-free oufAut of
the desired stone in its

passband. With a
dynamic range 01over
100 dBm and an
intercept poi nt o f
+18dBm, the IC-740
rec eiver IS a true
performer. The IC-740
rec eiver is a lso crunch
proof, and unlike many
receivers that have g ood
receiver specifications. it
does not collapse under
the presence of a n RF
field .

O ther outstanding
features that ore a must

fOf a modern. higtt..
performance a mateur
receiver are included
in the IC-740:

Passband Tuning.
adding an
additional fil
tering element

to the receiver
passband plus

g iving control of the
actual width of the IF
stages of the receiver".
vonoote from 2.4 kHz
to 700 kHz in SSB. CW or
RTIY.

Variable AGe, a two
speed AGC with an OFF
position allows p roper
selection of AGC speed
regardless of mode. VOX
or-c.W breokin. The OFF
posit ion makes the IC-740
easily adoptable to fre
quency converters.

A Noise Blanker that
really works with both
wide and narrow pulse
widths and a threshold
control to g ive the
optiu mum -bla nking with
m inimum of sig nal
d istortion.

And .. the IC·740 has
a n op tional l ntema l

Power Supply g iving 160
10 meter tra nsc eive
coverage in one
package.

These and other fine
receiver features p lus
ICOM's renowned
transmitter audio make
the IC-740 the finest
amateur transcetver
around today.

ICOMAmenca. j-c, 2 112-1 16Th Aiif!' NE.lJe.Ilevue. WA 980)4 (206)4~"'t 55 I J.)J1 TC1W'eI'W'OCd ()rtyeo,SUIE'J07. CblIO!>.TX 752.)4(2 t 4 )620·27&O
~ IIOO!'d lP!'Cof\cOllO'"6 .". oppo>omo... cn:l ....t:>,ooo to """ ""' _rhour ...onu· '" dl/IqO""" ... "elM~ !l9'01lcoo lily ",,,,ftOd fCC,~ ......""9 IPo>"OUIo """"""'"



TS-930S

~KENWOOO

FT-208R
2 METER FM .

H-708R
70CM , FM.

CALL FOR
SALE PRICES

W/ A NT EN NA TUN ER

PLUS FREE {SP-930 SPKR
Me -60A MIC

BONUS. YK-BBC-' FILTER

t---------l $1799 SAVE $230

TS-430S

KLM/Tri·EX
SALE!

KT-34A
REGULAR $389,95

SALE $299
KT-34XA

REGULAR $569.95

SALE $459
TRI-EX W-51 , 51' TOWER

REGULAR 5999.95

SALE $799
NEW! 30M BEAM

CALL FOR PRICE/INFO.
PRICES ARE FOB CALIF EXCEPT FOR CERTAIN

CO MBINATIONS PLEASE INQUIRE CALL FOR PRICES

tt tlIICOM!
NEW! AVAILABLE!

le-R70

REGULAR $749

SALE $649

GENERALCOVERAGE
RECEIVER

EID ALPHA

SPECIAL PRICES ON
ALL ALPHA EQUIPMENT.

6·3016 30W IN. ' 60W OUT

REG. 5239.95 $199.95
6·1016 'ow IN. ' 60W OUT

REG. 5279.95 $249.95
6-108 'ow IN. BOW OUT.

REG.5179.95 $159.95
6·23 2W IN. 30W OUT

REG. 5899= $79.95

2 METER AMPLIFIERS

FREE SHIPMENT (U.P.S. Brown)
CON TINENTAL U. S. A

VAN NUYS. CA 91401
6265 Sepulveda Blvd ,. (213) 988-2212

San DIego Fwy al VfClory 81110

BURLINGAME. CA 94010
999 Howard AYe., (415) 34 2·5757
5 m'leS SOUlh on 101 from S ,F, Alrporl

E)(CEP T FOR SOME AlPHA TRI EX an<! KLIIl 'TEt.lS

SAN DIEGO. CA 92123
5375 Kearny Villa Road (61 9) 560-4900

Hwy 163 .& Claoremont Mesa Blvd

pJ~~~800 854·6046
9:30AM to 5:30PM PACIFIC TIME.

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

CAL/FORNIA CUS TOMERS PLEASE PHONE OR VISIT LlSTEO S TORES

ANAHEIM. CA 92801
2620 W La Palma ,

1114) 761 ·3033 (213) 860-2040
6el_ Oo~"nd & "'non 5 aw'y Farm

OAKLAND, CA 94609
28 11 Telegraph Aile ., (4151 451-5757
Hwy 24 Downtown , Lerr 27th otl.ramp
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Because: you and the
leading radio manu
facturers want the
best-performing, the
best looking antenna;
Centurion has grown
to be the Duck leader.
We've develo ped
many smaller antennas
to make the hend
held radio perform
better, and now the
newest duck...the Tuf
Duck "mini", it's
shorter (about 3 ") yet
it's a full 1/4 wave
radiator on VHF.

CENTURION
Phone 402/467-4491
Telex 48-4377 CENTURION LeN
P.O, Box 82846 lincoln, NE 68501 '1846
... 102

Actual Size

I VISA I,-

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

• Learn the truth about your
your antenna.

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

ing frequency quickly and
easily.

The Palomar Engineers R·X Noise Bridge
tens you if your antenna is resonant or
not and, if it is not , whether it is too long
or too short. All this in one measurement
reading And il works just as well with
ham-band-only receivers as with general
coverage equipment because il gives
perfect null readings even when the
antenna is not resonant It gives
resistance and reactance readings on
dipoles, inverted Vees. Quads, beams,
multiband trap dipoles and verticals. No
slat ion is complete without this up- to
date instrument

Why work in the dark? Your SWR meter
Of your resistance no ise bridge tells only
half the story. Get the instrument that
really works, the Palomar Engineers R-X
Noise Bridge. Use it to check your
antennas from 1 to 100 MHz . And use it
in your shack to adjust resonant frequen.
cies of both series and parallel tuned cir
cuits . Works better than a dip meter and
costs a lot less .

The price is $59.95 in the U.S. and
Canada. Add $3.00 shipping/handling.
California residents add sales tax.

Box 455 , Escondido, CA 92025
Phone: (619) 747-3343

Palomar
Engineers

send for FREE cata log describing the
R-X Noise Bridge and our complete
line of SWR Metars, Preamplifiers,
Torolds, Baluns, Tuners, VlF Conver
ters, loop Antennas and Keyers.

R-X Noise Bridge
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PRIVATE PATCH II $475

•

3'-. ;¥...,. E-......_.--.
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• Five digit user prog rammable sequential access code 
5O,oeM) code combin ations

• Sophis ticated toll restrict- restricts any quant ity o f
leading digits

• Both accessing and dialing are compati ble with speed
dialing equipment

• Operates superb through repeaters-no special tone
equipment required

• Three/six minute " time out" timer is reset table from
mobile four CW ID warnings during last minute

• Aingback (reverse patch) pages you once wit h CW 10
answer when convenient with your access cooe

• Busy channel ringback inhibit logic-prevents
accidental Interference to aso in progress

• Most easily interfaced autopatch on the market

• Posit ive control logic
• Fully digital timing -there are no t iming adju stments!

assures qu ick easy set -up
• Touch tenet dig its and strobe pulse available on DIP

socket
• Modular phone jack and cord
• Self conta ined 115 VAC supply (230 VAC SO/50 cycle export

model available)

NOW REDUCED

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

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE

UNMATCHED CUSTOMER SERVICE

STANDARD FEATURES

TONE TO PULSE
SIMPLEX INTERCONNECT

• Compatible with either rotary or tone exchanges
• 16 Digi t buf fer memor y -dial as fast as you want
• 3201 tone decoder chip
• High quality glass c ircuit board

• CW roentmcaucn

AT LAST.. .Professional quality interconnect at an
affordable price! Imagine the convenience of having
your own private, commercial quality mobi le tele
phone in your car. And without the hassles of shared
systems. Put your base FM transceiver to work while
on lhe road. Our ultra state of the ar t digita lly proc
essed audio scheme (Patent pending) totally
eliminates the continuous train of squelch tai ls which
has kept you away from sampling interconnects. Our
nonsampling approach has additional benefits: 1. In
terface to your transcei ver is the MOST SIMPLE EVER.
Connects only 10 microphone and speaker jacks ! NO
INTERNAL CONNECTIONS OR MODIFICATIONS RE
QUIRED! 15 minutes typical installation t ime. 2. Works
with ANY FM transceiver. (T/R speed is not critical.) 3.
Operates through any repeater or simplex wit hout use
of tone equipment. Imag ine having TOTAL access to
your own home phone from 100 mi les away! Our ocsy
channel ringback inhibit log ic prevents " accidental"
interf erence to a aso in progress when a phone call is
received. This feature w ill keep you out o f hot water
wi th co-channel users! Discover lor yourself what
high quali ty simplex interconnect sounds like. Ca ll us,
and listen to actual "on the air" tapes o f this incom
parable interconnect prOduct.

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

SEND DR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED

Formerly Au to Connect

P.O. BOX 4155
TORRANCE, CA 90510
PHONE (213) 540·1053



editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

rector's chair again. Well, one
thing no one at HQ wants to have
to live with is a director who
start s asking questions and
shows any initiative at really di
rect ing. They have their short
yearly meeting, vole on every
thing unanimously,and go home.
00 not rock the boat, please.
Remember that we here at ARRl
are all one happy family and that
Wayne Green is a kook. Close,
but no cigar . .. ac tually I'm a
cook . . . love to cook.

So Metzger is your Midwest Di
rector and those who voted for
this chap are welcome to him.
Some of the other directors like
him, others sneer and call him a
toadying turkey. That sort of talk
is ill-becoming of directors, even
if it might be true. I try to look at
the bright side . . . the more all
this pol il ics screws up t he
league, the more interest ing
things I can write about.

Since most o f the older timers
at the l eague have bailed out,
the altitude has improved a bit.
The old-timers' perception of the
membership was as a bunch o f
nitwits whocould easily be led in
to anything they wanted. uotor
tunately, there was more truth in
this perception at t imes than was
comfortable. For every thinking
ARRl member, there was a coun
terbalancing group of blind tot
lowers, eager to buy whatever
the latest party line demanded.

The laughter was uncontrolled
at HQ when they came out with
incentive licensing. This was
their plan to d isenfranch ise 85%
of the hams from the phone
bands, returning us to the pre
W'NII licensing system of two
classes, one with phone bands
and the other without. Wou ld you
believe that almost 50% of the
ARRl members bought the idea
. .. mostly on the basis of the
nice name they'd given it. WhO
could be against incentive licens
ing? Only those whO bothered 10
read the fine print, which turned
out to be a minority. And a lot 01
those opposing it were fight ing it
because they didn 't want to have
to go down and retake the test all
over again rather than becau se
the whole idea was ridiculous.

The few firms st ill left in the
amateu r radi o Industry are
wait ing to see some positive
moves by the new management
of the l eague. There's not much
left of the industry any more.
95% of the manufacturers are
long gone ... and 95% of the
dealers are gone. We used to

Item two has to do wi th the re
cent director elect ion wherein
Mary l ewis eked out a win by
less than ten votes ... raising
hell with the morale of the en
trenched chauvinist s at HQ.
They'd said for years that, darn
mit, this was a man 's hobby and
they didn't need any women on
the board of directors . One ex
president of the oullit sa id that
hell would freeze over before
they 'd let a woma n get on the
board. I wondered about that, so
while in Bangkok I made a visit to
Hell (a well-known Bangkok res
taurant) and found that it had
not, in fact, frozen over. Well, so
much for ex-presidential preorc
tions. No wonder they dumped
him.

Then there was the defeat of
poor Don Miller out in Indiana.
Don has had a rough t ime of it.
First the HQ gang did all they
could to keep him from being
elected the first time. Then they
trumped up a bunch of baloney
and scared him into resigning,
threatening to put on the pres
sure to get him fired from his job.
Knowing that HQ had been able
to get Mary's job, he panicked .
With Dannals and Baldwin out o f
the driver's seat at HQ, Don ap
parently thought he might be
able to make it back into the tn-

through all the usual drivel
. . . probably mercifully covered
up by QRM .. . ask 'em what they
think. You'll get an earful from a
bunch of 'em.

At any rate. there was general
rejoicing at Bangkok over the
freeing of the slaves as news o f
the vote to move IARU headquar
ters from some almost totally
unknown town in Connecticut to
Geneva was spread. Who knows,
perhaps the IARU will now be
able to develop some clout!

been brewing for quite a few
years over this, with a growing
number 0 1 malcontents loment
ing revolut ion over the high
handed, low-act ion management
by the league:

Oh, there goes that miserably
crotchety old Wayne Green, grip
ing about the league again . . .
right? Well, you probably believe
in the Tooth Fairy, too, so whO
am Ito suggest you take all your
smoked glasses and see what
your bumbling vot ing record at
ARRl elections has cost you.
But, if you even have a shred o f
question about how our beloved
league is perceived overseas,
then for heaven's sake try to find
your old rig up there in the attic
and get on the air for a day or
two . .. make some OX contacts
. . .and , after you've gone

THE CONNECTICUT
CONTEST, CERTIFICATE, AND

CHOWDERHEAD CLUB

There are three items on my
agenda wh ich may be of less
than great importance to you.
One has to do with some won
drous changes wrought by the
International Amateur Rad io
Union, wherein, I was told by sev
eral 01 the assembled at the re
cent Bangkok hamtest, the ARAL
was finally dumped out of the
driver's seat. There was an un
seemly amou nt o f re jo icing
among our supposed friends
overseas.

While the League has qra
ciously permitted foreign ama
teur radio soc ieties to belong 10
th is illustrious organization, HQ
always insisted that they have
complete control of it. Unrest has

ost OF THE MONTH
TII'~ month's ....,nnino O$L i~ f,om l utz Hannio OL9Q1of Berlin . West G&rmany. LulZ'~

unique deslOn depic ts a confused-lookinO Red Baron f1yinO into tile center o t a multl-colored
radio wave, Tile card cleverly tocuses your attention to tile cen ttlf by movi"ll from the btack
blK;kOround 10 tile briOhl yetlow and red 0 1 t ile middle. Tile rapid sM t ifl llue !endS d<tpth to the
seene, makl"ll II appear as II tile aviator were ftyinolnto tile maw 0 1sorneOreat creature. Lutz's
caltsN;jn, emblazoned in wllile at tile bo ttom. ensu'es thll' file viewer knows where tllis ClIrll Is

"""tl you would l,k.10 etlter OUr 05l ClIrdtonIest, PUt your O$L in an envelope wi lli )'OUrereee

01 a boolc from r.¥s Radio 800k5hop ""'" send if 10 73, Pine Slreet. Pelerboroullll NH lXW58,
Ann: O$L 01111. MorIlft Eflll'ies wf'licl'l "" n()l ..... lin .....Iope or do n()l specify a boolc wil t n()l.......-..
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oecesenor in amateur radiO

More Infornmtion on the TR·7950 and
TR-79~M) Is a va ila b le from all a u th o rized
dealers o f 'prto-Kenwood Co m m uniea tlo ns.
1111 Wt".. t Walnut Stre-et.
Com pto n. California 90220.

• Programmable sub-tone cbannels
Optjonal T U-79 3 frequen cy s ub- to ne uol!
provides keyboard setcctablo s ub-to ne
channe ls, which may be s to red
to memory.

• Built-In 16-key autopatch, with monitor
T ilt, k r-ybon rd runcucns a s a 16 -kcy
autopatt-h encoder durIng rransmu.
DTMF tones appear ln the speaker output
when a key is pressed during transmit.

• Front panel keyboard control
UM'd fo r selet.1 ing frequency. offset. pro
gr<lmmluJ! memories. controlling scan.
a nd amopatch encode. Keyboard ligh ting
is provided .

• Elltended frequency coverage
Covers 142.000-148.995 Mill . In
5"kHr. s te ps.

• Repeater reverse switch
Lockln~-lyJX" s wnch, with Indicator.

• "Bee pe r" amplified through speaker
• Compact, lightweight design
• Easy-to-install adjustable -angle mobile

mounting bracket

Optional accessories:
• TV-79 thn-e freque-ncy touc unIt.
• KT'S·12 nxeo.statton power supply

forTH·7950.
• KI'S·7 A nxeo .sta ucn power supply

rorTH -7930.
• SI'-4 0 compact mobtb- s peaker.

KENWOOD

• Long-life lithium battery memory back-up
Built-In IUhium batte-ry has an esumated
5 year life .

• Automatic offs et
The mtcroproccss..o r b p re-programmed
for simplex or ± 600 kl lz offset. in accord
ance with Ih t' 2 meter band pla n . "OS"
ke-y allows numuat {'h a nge In olfst·l.

• Programmable priority alert
T he I'RIOHITY ch a n ne l may be pro
g rammed In , IIW o f the 21 rucmortes. Wnh
AJ.ERT swnch ·ON~ ,I dual "beep" sounds
when a s igna l is present on the I'lllORITY
channel . An OPER swttch a llo ws an easv
move 10 the PRIORITY cnannct . -

• Programmable memory scan lock-out
.1.0- key fo r pro~ramming stan 10 sktp
selected memory chan ne ls. witho u t
era s ing Ihl' me mo!")'.

• Programmable band-scan width
The lo we r limit may be programmed Inlo
memory "A~ and the upper Iimlt In to
memory " B ~

• Center stop during band-scan,
with indicator
Slops In r-enu-r or channel d uring bnnrt 
soa n. with r-enter lun ing tndk-ator.

• Scan resume selectable
Sca n s to ps O il hus y channel. S r- h-ctabk
automanc unu- re-su me-scan Iapprox.
5 scc., a djtrstablel, or carrier operated
rewume-scart . A sca n delay of a ppru x.
1-5 seconds built-In .

• Scan co n t ro l using up/down microphone
Momentarily pres s ing V P o r DOWN bunon
o n mtrrophone tu nes one st e-p in uw
selected dtrecuon, o n memo ry o r on
5-ltHz sa-p lllllin~ . Holding the button
for a bou t 2 seconds s tarts VP or DOWN
automatic sca n a cuon. Scan s ta rt also
possible using ·SC- key on keyboard .
Scan may be cancelled by mome-nta rtly
pressing th t' P'l'T s witch, or by presslllll:
both UI'/[lOWN buttons stmuttum-ous jy.

Specificatlun>; (lmJ prices are sllhj, 'cllo d",nge unttvout nolle" Or obllg atiun.

• NEW, large. easy -ta-read LCD
digit." display
Easy 10 read In d irect sun light or dink
(back-ligh ted). Dis plays transrrut/recelve
Irequenctes . memory chan nel. repeater
offse l.I+,S.-1. s ub-lo ne number rr-o, I. 2 ,
31. lone . sca n. and memory sca n loc k-o u t.
Includes LED S/R F bar meier. and LED
md tcators for HEVEH SE . CENTER
TUN ING, PHIOHITY. and ON AIR

.21 NEW, multi-function memory channels
Stows freque ncy. repeater o ffset . a nd
o ptio nal s ub-lo ne channels. Memories I
thmu~h 15 for s im ple x o r ± 600 kl lz
o ffset. Memo!")' pairs 16/17, and 18/19 are
paired for non-standard re-peater oITst'"L
xtemones ·A" and "B· set upper and lower
scan hmns, o r for stm pk-x or ± 6(X) kill
offset . In MEMOHY mode . a circle of I~hl
appears arou nd the memo!")' selector
knob. when the memcr... selector kno b Is
rota ted In either d ln"'(1kin to channe l I. an
a udib le "beep" will sound.

• Ch oice of 45 or 25 watts output
The TR-7950 pro vides a hefty 4 5 wa u s
o u tpu t. w hue th e- TI{-79:10 features amore
modest 25 watts. A III/ LOW power s ..... ttch
allows power redru-non to upprox . 5 watt».

Big LCD, Big 45 W, Big 21 memories, compact.

TR-7950/7930
Outstanding Ieatcres providing maximum
ease of operation include a large. easy
to-read {d irect sunlight or dark) LCD
display. 21 multi-function memories,
automatic offset, programmable priority
ch ann el. memory and band scans. bullt-In
lithium battery memory back-up, buIlt -in
16.key autopateb encoder, and a choice of
• hefty 45 watts output ITR- 7950l. or
25 watts output (T R·793 0).

TR·7950 TR-7930 FEATURES:
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, , .ano call in Bash so faltering
memories won't even have to
learn any theory.

Word from the underground
has reached me that the outf it
selling the FCC Morse-code ex
ams at Dayton was run by none
other than a very well -known
California ham, We really have
to see that those tapes get bet 
ter distribution so that old peo
ple, who ha....e more trouble than
kids with the code, are not dis
criminated against. Why should
we penalize old people jus t
because they can 't learn the
code?

As a matter of fact, if we are
going to go along wi th the
modern morality, we should set
up a system whereby anyone
who has shown proof that he
has seriously tried to learn the
code, yet fa iled , would get a li
cense. In today's world, it is not
t he answer to the Question

Continued on page 101

by Bandel Linn K4PP

any passerby, we could attract
anyone to our hobby,

There is now a rising ca ll for
gelling older people into ama
teur radio, our having failed to
interest kids any longer. Just
what we need. Sure, the hobby is
great for oldsters. It would keep
them from getting lonely. It
would give them something to
do in their twilight years .. .ker
chunking repeaters and jam
ming nets. Why save all that fun
for just the extra-cress hams,
eh? Of course, we aren't going
to provide our country with
much in the way of technicians,
engineers, and scientists this
way, , . or electronic fodder for
our war machine, should we de
cide to sa ....e the world for
capitalism again, But we would
be able to sell some rigs, there
by enriching the Iives of the Jap
anese manufacturers, I say let 's
get at it. Let 's get into the old
folks homes and set up club ate
tfons , ,give licensing c lasses

have nearly a thousand ham
dealers around the country sen
ing 73 over their counters! Now
there's a few score, You know
this when you look around for
some place to go to see a new
rig. A few years ago, ham stores
were almost everywhere " .
today they aren't. There's just
one or two left in all of New
England, for example.

"It's the FCC! They're not just renewing your license-they're also giving you a
Caribbean cruise!"

THE CODE

Which really brings us to a
discussion of the Morse code.
Just what you really wanted, eh?
Yes, I know the League is dedi
cated to preserving the code.
And, believe me, I have heard all
the old saws about the code be
ing the only thing protecting us
from the hordes of CBers and
keeping t he ham bands from be,
ing l ike the CB bands, What a
crock of , . . er . . . stuff, Frankly,
I'm not at all convinced that if
we set up booths on the street
and gave away ham tickets to

Well .. . 1Can Dream, Can't I?
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RTTY Tuning:
The New Solution

This simple tuning indicator whipped the competition
and took first place in 73 's Home-Brew /I Contest.

Photo by Mart Hood

Photo A Appearance o f the dispfay for a correctly tuned
signal.

10 73 Magazine . March, 1983

Fig. 1. Simplified block diagram.

gram in Fig 1 illustrates the
basic princi p le invo l ved ,
Each time the input signal
completes a cycle. the cur
rent content of the counter
is captu red in the latch Af
ter a brief delay, the counter
is reset and resumes count
ing for another cycle of the
input signal. M eam",hi le, a
decoder is looking at the
output of the latch and se
lects one of the LE Os based
upon it.

For example, let' s sup
pose we had a cloc k of 200
kHz and an input signal of 2
kf- tz . During each cycle of
the input signal there would
be 100 clock pulses, s0 the
counter would contain 100
when the latch grabs the
co unter's output . If there
wa s an LE O corresponding
to a count of 100. the decod
er would cause it to light up
unt il a d ifferent count was
obtained fr om the counte r.
A higher f requency input
wou ld result in a shorter pe
riod, a sm aller count, and a
different LED.

Keeping this simpl if ied
model in m ind, let's look at
the actua l c ircu it (Figs 2 and

f~P U T T1 " ' ~G

$AVE
~ r p P 'SP\. AY

"E 'I( T
cou~n"
COtlTr .. T

CUX " cou..Tr " ~ATCM '" ~.

Theory of Operation

The simpl if ied block die-

A New Solution

As shown in Photo A, the
circuit displays its output
with a row of 20 LE Os. Each
one will light up when the
st rongest audio frequency
present is within its parti cu
lar range The two wi th the
pointers over them corre
spo nd to the m ark and
space tones. A const ant
mark signal is tuned proper
ly when the LED under the
left marker is l it. When char
acters are being received .
the LEOs under both m ark 
ers will be lit. If the tones are
low in f requen cy, LEDs to
the left o f these positions
will be lit. H igher t requen
cies activate LEOs farther to
the right. It's as easy as tun
ing an FM broadcast receiv
er with a tuning meter!

o f the tones heard and the
terminal unit will not work
Over the years, vanous
methods have been devised
to indicate when the proper
tones are detected . Here is a
new one

ods when no characters are
being sent, a steady tone,
called the " mark" tone, is
present. The other tone is
cal led the " space" tone.
A device called a " term i
nal un it" (TU) extracts these
two particular tones from
any background noise and
produces a digital signal
su itable tar a printer o r
computer.

If th is aud io s ignal i... com
ing across a telephone line
ar an FM radio link, the fr e
quencies of the tones at the
receiving end wi ll be the
seme as at the o rigin . How
ever, there can be a problem
when using an SSB rece iver,
because a slight m istu ning
will change the f req uencies

Background/The Problem

when Ieletvpe'" signals
are sent through aud io <.:I1<1n
nels, they are usually con
veyed by switching between
two tones With a different
t iming pattern for each of
the characters, During peri-

W hat is your favo rite
m ethod to tune in

a radioteletvpe (RTTY) sig
nal quickly and accurate
ly on an SSB receiver? A
dual ellipse on an oscil lo
scope? light-emitt ing diodes
(LEOs) act ivated by mark
and space f ilters? A sig
nal -strength meter? By ear?
Here is a new one that
might make yo u change
your mind.
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Fig. 2. Main circui t for tuning indicator.

Fig. 3. Dispfa y portion of tuning indicator.
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00'

bit s are the same, the dis
play is enabled for the next
cycle. This blanks the dis
play during changes, result
ing in a much cleaner ap
pearance and dimming with
only noise present. High
order bits cou ld also be
compared with another ch ip
but I doubt it would have
much effec t because counts
for consecut ive cycles d if 
fering by a multiple of 16 are
probably quite rare,

~fOI

enabled. If the counter con
tent reaches 128. ICt> is dis
abled through pin 4 and
count ing sto ps. This pre
vents overflowing and a
fa lse d isplay for a very low
fr equency input.

Under the latch {Jell. you
wil l not ice a 7485 magni
tude comparator. Each t ime
the latch is clocked. it com
pa res the co unts for the cur
rent and preceding cvc tes.
W hen the low-order four

"~ ". 0,•

0 "

". "'f"' or 8A
GUO.. O'SO~ "S

, • 0 • • • • , , • 0 • • • , ,
• 0 , • , • , 0 • • • • , • , 0

0 • 0 • • • • •
" " .. " ., " .. "

r • tl. • • • ,
• • • • , , , 0 OO" E ~ CO

,,'. ICII 'C"... ~ "0 • 0 •
" " •• " '.~. ~.'-"

'"•
· •

it is set to - 3 rather than
zero as you would probably
expect. (See pins9.10.1 . and
15 of the counters.) Thi s is to
make t he m ark and space
tones fal l in the middle of
the f requency ranges for the
corresponding LEDs.

When the most sign ifi
cant bit of the count (lC5,
pin 7) is 0 and the next bit
(p in 6) is 1, the co unt is in the
range of 64-1 27. This is the
reg ion where the display is

3) and see how it differs.
Starting from the aud io in
put on the left. the first thing
you will not ice is the 565
phase-locked loop. I ini tia lly
t ried some experiments wi th
ba nd pass f i l te r s and a
Schm idt tr igger This worked
great w it h a nice clean
waveform from a signal gen
erator, but was pretty use
less with a noisy signal from
a sideband receiver. The
phase-locked loop does a
good job of fol lowing a sig
nal th rough the noise and
p rovid ing a n ice c lean
square wave of the same fre
quency fo r later logic ci r
cuits The two d iodes before
it provide protection against
large signals that could
damage the IC

Next we have a couple of
one-shots (le 2) to generate
t iming pulses at the end of
each cycle. Four separate
steps are involved: (1) Sto p
the clock so the count isn't
changing during latching. (2)
Capture the contents of the
counter in the latch. (3) Re
set the counter. (4) Restart
the clock.

W hen the counter is reset,



10 "Pl· - RTtT TUNING HIDl&ATOR lIESIG N PROGRAI'I .
:>0 I'EI'I- -
30 RE I'I _ \I~20SI . AF-RIL 19 8 2
40 REI'I- -
::;0 FtF I'I - - 0'19 ANlI S9 ARE ['ESIRED &OUHTS f OR IIARI( I SPACE LEIIS .
/00 I'E I'I - -
70 1'1 9 g 91
90 !i9-11 4
90 R[ I'I - -
100 PRI N T 'W HAT I S I'IARI( tLOWERI ~R£[IUHICT ' ;

110 I NPU T 1'1
120 PR INT ' WHAT IS SPACE tHIOHfR) f"E QUENCY' ;
130 I NP UT S
1 40 If 1'1 - 5 THE N PRII'" 'I'IAR " I'IUs T ae LOWER fREQuENCY. ' \ STOP
1 ~0 J<E O'I- -
t /oO I<E I'I - - CALCUl ATE COUNTER PI<ESET VALUE.
1701<£" · ·
180 P_ I N T t I 1'l9 * 0'I_ S 9 ' S ) / t l'l _ S l t . ~ J

19') I f 1'1 10511') 6 ] 'HFN PIl UtT · I HVAl.. I D PR ES ET COUNT. ' \ S TOP
200 " EI'I-·
210 R[ I'I -- CALCUL ATE THE CRYS TAL FREOUENCY .
220 R£I'I- -
2 30 X_ t tI'l 9 _P I *l'It t S9 _P) *S) *1l
240 REN - ·
2::;0 REI'I - - PRIN T CALCULA TED VALUES f OR C I RCUI T AN D
2bO 1-:["__ PR ODUCE CHART Of FREOUENCT RAN GES FOR EACH LE D.
:no R£ I'I - -
:'BO J'RINT '~ERE >lOUL D YOU L1"E THE OUTPUT tlE RIHHAl I S

[\Er AULT I ';
290 IN"",T 0 *
300 IF 0 *- " THEN O, _ · Tt : ·
:510 OPEN O' fOR OUTPUT AS F ILE n
320 H IINT . t .· IlAR" FREOUE NCY _ · l l'Il · HZ . SPACE fREOOENCY . · ; S i · HZ ·
no P RJ NJ n
34Q RE" - -
3::;0 '- I<I NT n
360 F·R I I1T 1 I ,' COUNI r R F RES ET . ' 11'1' (~INARY .;
170 N_1 2 8
380 J'2 _ F--
3 9 0 I F J'2 <0 THEN P2 _P2 t 256

400 I F P2 <N THEM 440
41 0 f ·RI NT t1 . ·I ·;
420 F:' ,P2- M
4 3 0 GO TO 45 0
4 4 0 PRI M' . 1 .' 0' ;
45 0 N' HI2
4 60 IF N, _ I THEil 4 0 0
4 7 0 F RB-IT 1 \< ' ) '
460 PR IN T . I , · CRYS TAL f REOUENCY . · I X/ I , OOOOOt l·0 6 1 · I'IHZ ·
4 9 0 PR IN T t1
500 PRI NT t1
~tO J'~I N T tl
~30 t1~127 .5 \ GOSUtl 620 \ OOSUtI 680
5 40 tI~ 111 . ~ \ GOSUIo 620 \ GOSUtl sec
~50 F OR B~95 .5 TO 79 .~ STEP - 1
~60 GOSUtI 620 ~ GOSUtI 600
570 ME XT tI
580 10 _ 71 . 5 \ OOSIlB 620 \ GOSUlo 680
590 tI~6J.5 \ GOSUB 620
bOO CLOSE . t
610 S TOP
6:'0 RLI'I·· -
6JO kE H- · FRIIiT AUDI O f REOUENCY BOUNDARY,
640 RE"- -
650 F _ I N T( X/ 1 6/( B_P) t ,~)

6 60 P RI NT . 1 • • • · - - - ·I F
670 ~ElURN

b80 REI'I--
690 RE H-- PRI NT ' 1 " REPESENTING A LED .
700 REIl - - APPEND ' 11 ' OR 'S' FOR HAil" AND SP ACE TllHE S ,
710 REH--
720 C'~ ' II '

7]0 I F B - . ~.1'I9 THEN C. -C , t · 1'1 '
HO I F 8 - . 5 - 5 9 THEN C, _Cu · S '
150 PR HoIT II .. C'
760 RETURN

Fig. 4, Basic program to compute crystal freque ncy and
counter preset for given mark and space tones.

Construction and
Adjustme nt

As shown in Photo A. the
lE D displays and three de
coder chips are mounted on
a sma ll piece of perf boa rd
which can be installed on
the front panel of a termina l
unit. The rest of the proto -

type was construc ted with
wire wrapping for ease of
modification during devel
opme nt. You can reduce the
cost by using so lde r-ta il
sockets with po int-to-point
wiring or ma king a PC board.

With no input applied to
the c ircuit. adju st R3 so that

the lED just to the left o f
the center line is lit.

Power requ irements are
+ and - 12 volt s at a bou t

2.'> m ill iamps a nd.'> vo lts a t
about ] .'>0 mi lliamps.

Modifi cations

The c rysta l frequency and

counter preset va lue shown
in the schematic are for
the sta nda rd RTT Y tones
of 2125 and 2295 but can
easily be cha nged for a dif
fe re nt pai r of tones in the
sa me neighborhood. The
Basic program in Fig 4 com
putes the se va lues from

Semiconductors

Capacitors

Cl.3 .1-uF, disc ceramic
C2 .D01·uF. disc ceram ic
C4 .047·uF, my tart
C5,6 3J.pF, mica

Resistors (1f4·Watt unless noted)

R1,2 lk
R3 5k 15·turn trimmer
R4, 5 220-0hm, Vl·Wall
R6, 7 4.7k
R8 33O-Ohm
R9 47Q-Ohm
R10 82.()hm

Part s list

C7,8 2O-pF, mica 2 x .26

s 1.00 .01-uF, disc ceramic (to bypass

1.25 + 5 volts to ground) 5x .10

.22 Other

.52
2 x .85 X1 3.195-MHz crystal, FT-243 holder.

1.25 .01% tolerance. 32·pF load capaci-

.19 l y (available from Jan Crystals) 3.00

.65 soroer-tantc sockets, ta-pm 7x .14

3x .69 te-cin 4 x .16

2x .20 20·pin .29

2x .30 pertboard 1.59

total about $28.00

2 x 3.79
Obtain ing Parts

The only unusual components in this device are the 10·seg·
ment LEO barograph displays. As indicated in the part s li st,
these are available at your local Radio Shack store. If there is
not a Rad io Shack in your part ot the wor ld, use 20 separate
LEOs instead.

I happened to use a crystal in an HC6IU holder. If you don 't
mind the size and appearance o f an FT-243 holder (li ke Nov
ices used in the old days) you can save a couple of bucks by
getting a crystal with only .01% tolerance which is still more
than adequate.

Everything else is quite ordinary and available from vari
ous dealers who advertise in the back of 73. The ci rcui t
is not at all c ritical and minor substitutions should not
affect performance.

.15

.10

.15

.26

.07
1.25
.07
.07
.07
.07
.07

2x

2x

2 x

2 x
2x

NE565
74221
7404
7493
74191
74273
7410
7485
7445
lN4148 or lN914 diode
1N4735A 6.2·V, t -watt zener
MV57164 t n.seement ba r·graph
display (Radio Shack part number
276-(81)

IC1
IC2
IC3
1C4
IC5, 6
IC7
1C8
IC9
IC10- 12
01,2
Z1.2
LE01, 2
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Quick easy assembly and installation

Mount anywhere w ith compact dimensions and neat
appearance
Proven performance and durability in all environments

Complete FM band coverage

One year warranty
coerc ren antennas created the FM antenna revolutIOn by
mak ing the best performance and value ava ilable to every
ham We cont inue to set the pace wIth a broad hne ct
antennas lor every FM acctcatco. Tune across the band
and you W ill lind the overwhelmIng majority 01 hams usmg
one, two. or more ccsncrett antennas The reason IS very
Simply that they are the best. Now is the lime lor you 10
enJOY the value 01 a ccsrcratt antenna See your nearby
dealer today

The best combination of gain,
bandwidth and low angle radiat ion
for simplex or repeater operation.

a r
Simply thebest

RINGO RANGER II

ARX·28 134-164 MHz
AAX·220B 220·225 MHz
ARX·450B 435·450 MHz

RINGO RANGER

ARX ·2 134·164 MHz

MOBILE ANTENNAS

\.MS·147 144-148 MHz MagnetiC Mount
ATS·147 144-148 MHz Trunk LIp Mount
\.MS-22O 220-225 MHz MagnetiC Mount
ATS·220 220·225 MHz Trunk Lip Mounl

CROSS VAGI

FOR CW/SSB and FM
A14 7·2OT 144-146 MHz Honzontat

145 5·148 MHz vertical

AR<>
AR-2

AR-l0
AR·22O
AR·450

RINGO
SO-54 MHz

135·175 MHz
28·29 7 MHz
220-225 MHz
440-460 MHz

VAGIS

A147·4
A147·11
A147·22
214·FB
A22O·7
A449-6
A449·11

145.5·148 MH z
1455-148 MHz
1455-148 MHz
145.5-148 MHz

220·225 MHz
440·450 M Hz
440·450 M Hz

4 Element
11 Element
22 Element
14 Element

7 Element
6 Element

11 Element

o o
o o

CO R PO R A TIO N

THE ANTENNA COMPANY
48 Peiil'lleter Rood, P.O. Box 4680
tltanchester, NH 03108 ... 106

...S- L,st of AdvemSllfS onplIgIIl'~
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NEW ELECTRONIC KITS Use and Concl usion

The ci rcuit requ iresa m in
unum of 10 m ill ivolts pea k
to-peak for good t rac king of
the input signal. Acceptable
resu lts can be obtained by
connec t ing the tuning indi
cator di rect ly to the receiv
er's speaker, but a cleaner
signal will produce a more
pleasant d isplay. If your ter
minal unit has a bandpass
filter, connect this circu it
after the filter. but before
the limiter. If you don't have
a bandpass filter. I suggest
that you build one (see 73.
September. 1977. page 38)
or buy one such as the
Flesher P$-1 70, It's simple,
mexpensrve. and makes a
big difference when trying
to copy RTTY under noisy
conditions.

For a couple decades,
most people agreed that a
dual ellipse pattern on a
CRT was the best way to see
when a RTTY signal was
tuned in properly. Try this
ci rcuit and you might not be
one of them anymore. •

..........
••................
•• S............

Mark fr equ ency = 2125 Hz,
Space f requency = 2295 Hz,
Counter preset = - 3 (binary
11 111101), Crystal frequency =
3.19532 MHz

the tone frequenc ies and
prints a cha rt (Fig, 5) ind icat 
109 the f requency range fo r
each LE D,

- 1530
- 1744
-2027
-2048
-2070
-2091
-2113
-2136
-2159
-2183
-2207
-2231
-2257
-2282
-2309
-2336
-2363
-2392
-2421
-2681
-3003

Fig. 5. Output of program ;n
Fig. 4 for standard tones of
2125 and 2295.
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Hy-Gain V Series antennas focus the omnidirectional
pattern evenly at the horizon, without high angle lobes
or horizontally polarized content. By concentrating
the power at the horizon you get cleaner transmissions
over longer distances, improved communications in
valleys and reduced picket fencing of the signal
between tall structures. A Hy-Gatn V antenna is like
adding an amplif ier and receiver pre am p . And .
because antennas which "talk" loude r, also "hear"
better, a V Series antenna is also ideal for yo ur
home QTH.

Extended double zepp V Series antennas consist of
two stacked .64 wave vertical sect ions in phase. Two
sets of 1/4 wave radials decouple the antenna from
the mast and feed li ne so all RF goes into the antenna
and is not rad iated by the coax. The feed li ne connects
through the lower section to th e center match ing coil.
This not only provides wea ther protection for the con
nector (SO-239 connectors for V2 , V3 , Ty pe N
connector for V4) but also places th e ent ire antenna
at de ground to reduce lightning hazard and QRN.

V Series antennas are easily assembled in one hour
or less. Rugged and maintenance free, they're made
of seamless, corros ion resistant 6063~T832 aluminum
andall crit ical hardware is of passivated stainless steel .
They'll withstand wi nds of 100 mph (160 km/h), V
models accept mast diameters up to 2" (50 mm) so
you can readily mount a V above your HF antenna.

Since a Hy-Gain V Series antenna costs only a fraction
of a re-tuned landmobite antenna . you can now realize
the full potential of your communications with the
repeater o r your home station , economically,

For unbiased information ask any of several thousand
V2 users or read the product review in QST May '82
or Amateu r Radio Profi les Vol. 2, NO.3,

•

..
QO-<IIoO .....
·~ .. I1'· ..,

\ - I I
Typical pattern at center

•_·'.If......'22 ."3' '',

...... S Nt .. ...~ ...... Y-3S Nt .. 223 "H. y·n ..... 1" ......

~ : :~~~... - - -". .. .. ' , ..
FAEOUENC' IN " H. f AEQUENC' IN " H. FAEQUENC' IN ....

V series antennas cover the entire band with VSWR below 1,5:1
Broadband cnaractenstce insure optimum repeater perlor-mance
on both input and output treoceocies.

-arrecuve Radiated Power TELEX [IIO iJin l
TELEX COMMUNICATIONS, IN C

ieXI _ _ So ..... _~us ...
"'-~ IIu_" 1;lIOUo '" ~_ • • =_ !l3'Sl ~--':_ '_
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SPECTRUM
Export Orders Welcomed

_______. 1055 W. GERMANTOWN PK., DEPT 53

NOW LOCATED IN OUR NEW LARGER PLANT!

THANKS FOR YOUR 8 + YEARS OF SUPPORT!
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10 . 30 00- 7$ WI "n,1

SCT110 VHF Xmtr/Excll.r Bo.rd
e to WIS O,,'P'" tOO '" Out . C.cl.. •
• Inhn lte VSWR p,ool
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Uncover Equipment for
OSCAR Phase III

Lurking in flea markets and junk boxes
is everything you need to work OSCA R.

K6KLY tells you what to look for and how to make it work.

Photo A. Overa ll view. Notice orientation of the crystal oven.
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R. Bentson K6KLY
3412 Lodge Drive

Belmont CA 'WXll

This art icle is for the ama
teur who wants to get on

OSCAR Phase 111 inexpensive
ly. This can be done by con
verting a surplus CE UHF
transmitter strip to a
435-MHz SSB mixer.

W ith the upcoming launch
of OSCAR Phase I I I, I
was look ing for a way to get
on the 435-MHz input inex
pens ively when I found
some old GE Progress-line
UHF transm itter strips at a
ham flea market. I asked a
friend who had a GE data
file to send me a copy of the
schematic. which he did.

After reviewing all the
material he sent me, I found

that I had a 450-to-470-MHz
transmitter, model 4ET24A2.
It could be modi fied to be a
mixer for 435 MHz, but it
wou ld be upconverting in
frequency with the local
oscil lator frequency on the
high side of the wanted out
put-signa l frequency. Thus,
the sideband signa l would be
inverted and when I wanted
to change frequency in an
upward d irect ion on 435

MHz, I would have to go
down in frequency with the
28-MHz exciter.

This was too confusi ng to
try to handle while tracking
a satellite, so I looked fur
ther and found in the data
my friend sent me a sche
matic on a u nit , model
4ET24A1 or A11, which cov
ered 406 to 420 M Hz . This
was perfect. When you
want 435 out and you are
putt ing 28 MHz into a mix
er, you need a 407-MHz lo
cal oscillator to make the
mixer work correct ly. This
4ET24A1 was in the right fre
quency range. I started look
ing around at the swap
meets and asking my friends
who were into old FM equip
ment to keep an eye out for
this model for me. I found
out later that CE did not
make too many of these A1 
type strips as compared with
the A2-type strips. I f inally
found a 4ET24A1 strip at an
FM-equipment auction and
paid $20 for it, complete
with al l the tubes .

After cleaning the di rt off
the uni t and making sure it
had not been modified or
robbed for parts, I started
the convers ion. My first task
was to order a crystal from
the leM crystal company in



Install the crystal in the
C E oven between pins 4 and
B; then plug the CE oven in
to the B-pin socket o n the
mixer. If an oven is not used,
plug the crysta l into pi ns 4
and 6 on the 8-pin socket.

Power Supply

Power sup p ly connec
tions are as foll ows:

right over where the 3/16
inch hole is in the plate
when th e cover is replaced .
Enla rge thi s hole to about J;;

inch, wh ich is big enough to
al low the co ax to pass
through it. Feed the coax
through th e hole and reo
p lace t he cover on the cage.

Solder a PL-259 w ith the
adapte r to the end of the
coax cable you prepared
earlier. Find a 28-MHz rf
choke coil such as a M iller
RF(28 o r O hm ite Z28 .
Solder this rf choke inside
another PL-259 coax f itti ng.
O ne end of the rf choke
goes to the center pin o f the
PL -2 59 and the other end
goes to the outside rear
edge of the PL-259. Usi ng a
UHF coax T-f itt ing, connect
the new cable f rom the m ix
er un it and the coax f i tt ing
w ith the rf choke inside it t o
the T-fit ting. Later, the coax
from the 28-MHz exciter will
co nnect here also.

Caut ion: The rf choke
must be connec ted or dam 
age could result to your ex
ci te r. (heck the rf choke
with a YOM to be sure it is
good, after soldering to the
Pl-259.

Locate the socket the
crystal oven plugs in to and
cut off the ground wires go
ing to pin 5. If there are any
other w ires going to p in 5,
cu t them off p in 5 also and
solder them to ground points,
Next, remove Vl 08, a 12AU7/
6680 tube. It will not be
used. If any other tu bes are
missing, repla ce them per
the fol lowing list:

Pho to H, The coax from the 28-MII/ exciter is .~o ldered to
pin -l of the last 6907 tube right under the variable capaci
to r. CI71 .

ed mixer mounted o n the
power supply to help you
recognize the power supply
at the flea markets,

When using the 4E P4A
pow er supply, the bias-sup
ply sec t ion wil l need to be
modified to a vo ltage-mult i
p l ier-type power supply in
order to get the requ ired
- 22-volts-dc b ias. See the
ARRL Hand bo o k under
power supplies for ci rcui ts.
Thi s requires only the addi
t ion o f two capac itors and
two diodes.

Here are the terminal
st rip connec tions on the
4£P4A power supply:
• Term inals 1, 2, and 4: not
used. Audio lines
• Terminal 3_key to ground
on t ransm it PH line.
• Terminal S: 250 volts de
" cau t ion."
• Term inal 6: to gro und
channel A select on model
Al l ,
• Terminal 7: ground .
• Terminal 8 : 6.3 ac fi la 
men t line.
• Term ina l 9: one side of
110-V-ac input.
e Ierminals 10 and 11 :
o ther side o f 110-V-ac input.
• Terminal 12: not used.
Channel B se lec t on model
Al l .
• Terminal 13: not used.
Transmit light line.
• Term ina l 14: not used.
Ree mute line.
• Terminals 15 and 16: not
used . Spares.
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• Pins 1 and 2 are not used.
Audio input for FM
• Pin 3 to ground , Osci lla
tor-select channel l o n A11
model.
• Pin 4 is not used. a sci i la
tor-se lect channe l 2 on Al l
model.
• Pin 5 to + 6 vol ts d e
keyed on transmit, if anten
na relay is used .
• Pin b to 6 volts ec o r de f il
ament supply (not used if 12
vol t f ilament supply is used).
• Pin 7 to ground (fil ament
return lead for 6-volt f il a
ment). (To 12 vo lts ac or dc If
12-volt f i lament supply is
used.)
• Pin 8 bias supply, - 22
volts de. adjustab le.
• Pin 9 B + fina l, 450 volts
de. keyed on transm it.
• Pin 10 B + multipl ier, 300
vo lts dc, keyed on t ransm it.
• Pin 11 B + oscillator, 200
vo lts de.

Th is t ransmitter strip is
normal ly used w ith a C E
model4E P4A power supply.
This is the same supply that
is used on C E Progress-line
repeat er sta tions , Since
many o lder 2-m eter and
440-MHz repeaters are go
ing to solid-state equipment,
some of these pow er sup
pl ies are show ing up at auc
t ions and f lea m arkets now.
The 4[ P4A power supply is
sel l ing for about $30 to $40
in working condit ion. See
the photos o f the com plet-

bBH6/b6b1
6U8

bCl6
2E26
fI:107,if>252
12AU7;Y.80

Vl ()l

Vl01
Vl03
Vll>l
\'"105. toe
V107

O kl ahom a City. Since w e
need a 407-MHz local oscil
lator and the transmitter
st rip has a multipl ier o f 36.
the crystal frequency needed
is 11 .3055 M Hz. When order
ing the crysta l, tell I(M that
th e crysta l is for a C E model
4ET24Al . If your st rip has a
crysta l oven or if you can get
a C E crystal oven, tell I(M
that the crystal w ilt be used
in a C E oven.

M odification

The modif icat ion of the
tran smitter strip is very easy.
Fi rst, remove the cover over
the th ree large tubes in the
caged-in area, Th is is done
by remov ing one screw next
to the MUll-4 test po in t
(see Photo A ). Next, pull off
the cover. start ing w ith the
end over the 2E26. The fa r
end of the cover f i ts under a
notch in the output f il ter.
Then, find ( 171, the PA grid
tuning capacit or o f the last
tube, a 6907 . D ri l l a 3/16"
ho le in the plate that ( 171 is
mounted on, halfw ay be
tween ( 171 and the edge of
the plate closest to the red
te st po int, PA ( A TH (see
Photo A). Next, using a small
pair of wire cu tters, cut off
the capacitor and w ire going
to pin 4 of the 6907 tube. Pin
4 is right under ( 171.

Pre pa re a three -foo t
length o f RC·58-type coax by
stripping off 2 inches of the
outside rubber jacket. fo l
lowed by one and one half
inches of the coax braid.
Next, remove J;; inch of the
inner insulat ion f rom one
end of the coax. Prepare the
other end of the coax to ac
cept a PL-259 coax f itting
with the ad apter ring for the
RC-58 coax. Push the cente r
cond uc to r o f the coax
through the 3/16" hole in the
p late and then wrap and
so lder the center conductor
to pin 4 of the 6907 tube
under ( 171. Push the coax
braid down around the 3/1 6"
hole and so lder the braid to
the plate.

Find the cover and, using
a reamer or a set o f drill bit s,
enla rge the vent hole in the
cover that is c losest to being
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If you have a model Al
unit and want to modify it to
be an Al l -type urut so you
can switch between 432 and
435 MHz at the flip of a
switc h, send me an SASE fo r
a schematic.

Insta ll a 10-Dhm, 2-Watt
resistor in another PL-259.
This will replace the PL-259
with the rf choke fo r the bias
setting in the a lignment pro
cedure only.

Alignment

Replace the PL-259 with
the rf choke in it with the
PL-259 with the 10-Dhm re
sistor in it on the T-f it t ing.
Connect a voltmeter (2.5-volt
scale) to where the exciter
20 73 Magazine · March, 1983

Fig. 1. Schematic.

should connect o n the T-fit
ting. Turn on the power sup
ply and, after a few minutes
warm-up, turn on the B+
voltages. Adjust the bias
supp ly until you just start to
get a reading on the vol t
meter. This indicates that
the mixer tube is just sta rt
ing to d raw cathode current.
Remove the B+ voltages
and re place the PL-259 with
the rf choke in it. Do not
connect the exciter yet. Turn
the va riable resistor on the
side of the cage to fully
counterclockw ise.

Caution: Do not key the
transmitter fo r more than 30
seconds at a time duri ng the
ent ire al ignme nt procedure .

Connect t he negat ive

lead of the voltmeter to the
MULT-l test point and the
posi t ive lead to grou nd. Key
the B+ voltage and you
shou ld see a read in g of
about 1 volt. This shows the
osci llator is working. Move
the negative lead to the
MULT-2 test point and ad
just the two transformers be
tween the 6UB and 6CL6
tubes for maximum voltage
on the voltmeter (approxi
mately .75 volts).

Move the negative lead to
the MUl T-3 test point and
adjust the two transformers
between the 6CL6 tube an d
the end of the transm itter
strip for the maximum volt
age (a pp roximately 1 .5
volts). Move t he negative

lead to the MUl T-4 test
point on the top of the cage
next to the 2E26 tube. Using
a no nconductive screwd riv
er, adj ust C126, the 2E26
pla te-tuning capacitor, fo r
maximum voltage on the
mete r (approximately 2
volts).

Move the negative lead to
the test point marked PA
GRID. This is nea r where the
new coax cable is coming
out of the cage and the test
point is green in co lor. Using
a nonconductive screwdriv
er, ad just C129, the plate
tuni ng capacitor of the first
6907 tube, for maximum
voltage by putting t he
sc rewd river through th e
hole in the cage cover and
down about an inch to en
gage the plate-tuning capac
ito r. This is a very sensitive
adjustment. With the nega
t ive lead in the same place,
ad just C171, the grid-tuning
capacitor of the mixer tube,
for maximum voltage on the
meter. C171 is the capacitor
right next to whe re the new
coax cable comes out of the
cage cover. You should
repeak C129 again .

Connect a load to the out
put of the transmitter and
connect the exciter to the
coax T-fitt ing. You may want
to connect a good UHF watt
meter between the trans
mitter and the load. I sug
gest a Bird wattmeter with a
25-Watt 200-500-MHz ele
me nt. Connect the volt
meter with the negative lead
go ing to ground and the
pos itive lead going to the
test point ma rked RF at the
end of the cage area. Re
member, do not key the
transmitter for more than 30
seconds at a time in CW
mode or you could burn out
R132, a 6.Bk 1!J. -W resisto r
connected to the sc reen pin
of the mixer tube.

Apply about 10 Watts of
2B-M Hz energy from your
exciter and turn the B+ volt
ages on. Tune Cl72, the mix
e r-tube plate-tu ning ca pac i
tor, for maximum voltage on
the meter. Be sure you use a
nonconduct ive screwdrive r
and place it down through



You can OX and receive weather
charts from around the world.

Tune in on f ree, worldwide government weather services.
Some transmitting sites even send weather satelli te cloud
cover pictures !

You've heard those curious facsimile
sounds while tuning through the
bands - now capture these signals
on paper!

Assemble ALDEN's new rediotacelmtte weather Chart
Recorder Kit, hook it up to a stable HF general·coverage
receiver, and you 're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high·quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble - Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufactu re of the f inest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together In a durable, attrac
tive case that adds the finishing professional touch.

Buy In kit form and save $1,0001
You do the final assembly. You save $1,000. Complete,

easy-to-follow illust rated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

Easy to order.
Only $995 for the complete ALDEN Weather

Chart Recorder Kit. To order, fl ll out and mail th e coupon
below. For cash orders enclose a check or money order
for $995. Add $5 for shipping and handling in the U.S.
and Canada (for Massachusetts delivery, add $49.75
sales tax). To use your MasterCard or Visa by phone,
call (617)366·8851.

ALDENELECTRONICS
Washington Street, Westborough, MA 01581 ..216

r-----------------------------~II NAME: _

I CALlSIGN: _

I ADDRESS: _

I CITY' S TATE: ZIP: _

I
I 0 I've enclosed a check or money order for $995.00 and
, $5.00 for shipping and handling, plus applicable sales tax

I 0 Charge to: 0 MasterCard I' -~Lil 0 Visa Ci~j, ,-_!</

, ACCOUNT 1/ (All DIGITS)
I
I I
I EXPIRATION DATE I
I DO -DO I
II SIGNATURE REQUIRED I
, IF USING CREDIT CARD I
~------------------------------



As you can see, this is an
inexpensive way to get a
435-i\1\H z SSB signal on the
air to input OSCAR Phase Il l.
If you would lik e to use this
same unit on 432 SS B, sub
stitute a crystal with a fre
quency of 11.2222 M Hz and
fol low the same ali gnment
procedure as before. I hope
this art icle wil l help many
more stat ions get on OSCAR
that would not have be
cause of the high cost of
new equipment. .

Operation

You may connect the mix
er d irect ly to the antenna or
run t he output of the mixer
into an ampl ifier. I have
used th is mixer on 432 M Hz
with a 4CX250B amplif ier to
win many ARRl VHF con
tests in the Paci f ic Division.
I have also used its prede
cessor, the A2 version of the
transmitter st rip, to make
over 500 contactson OSCAR
7, mode B.

the ho le in the cover of the
cage to engage wit h C172.
This is a very sens it ive ad
justment. Ad just the two
contro ls on the output filter
at the end of the cage area,
by the antenna relay, for
maxim um vol tage on the
vo ltmeter or maximum ou t 
put on the wattmeter. Go
back and read ju st C172
again for maximum ou tput.
I suggest that you take the
output power right from the
f il ter output connector with
out going through the anten
na relay. You shou ld go
back and ad just C171 (PA
GRID) again for maximum
output.

Turn R135, the variable
resisto r on the side of the
cage, fully clockwise again.
Increase the 28-i\1\H z input
power up to 20 to 25 Watts
and you shou ld get between
8 and 12 Watts out of the
mixer at 435 M Hz. This com
pletes the alignment pro
cedure.
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'ND&DlA
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. : Just a Terminal

FOR $169.95

FOR INTERFACING TO:
'Sensors 'Displays ' Keyboards
"rnecs 'Relays 'Switches

111I1111I11 f

THE JARR Z8 BSC CONTROLLER

CONTROL
IN
BASIC

INCLUDES:
'Tiny Basic Mon itor 'RS·232 Serial line
'Timer/Event Counter '14 Parallel 110 Lines
' 4K User Eprom or Ram ' Expandabili l y!
' Over 200 Pages of Documentation

No Need For
-Assembly Language
-Development Stat ion
-Expensive Test Gear

APPLICATIONS:
• Healing Cont rol
• Home Security
'Ugtlling Cont rol
' Speech Synthesis

•~ FbIO" 0Jntr0I1a"
'RTTY I CW Control
'Home Automation AT LAST!

FOI" T EM PO ""ils I..... dIp swit ch ;s ;nlayOKllnlO
the F'u to-Talk 00'. The TE MPO S·15 10m
have t dip switch inlay<>d iN o the Mck COV1lI"

$45 Wa will install a NEW BATTERY BEAT ER
;n you,TEMPO 5-1, 5-2 , S-4, 5-5 READY to
pPel'8k!. You< N_ B8""'" Beatet Wiil u.... "'"
&ama jack e. 1he cI1a,,,,,, w ith no newhoIa. ""d
,egu lebon CirClll," bu in into un;t, Come. wrt~

Cigar lOghtet Adapt", W~h iI1temal tl>S&

CONTACT A$oW PRO DUCTI ON S FOR SPE·
C IAL M ODIFICATIO NS YOU MAY WA NT
TO HAVE DON E. WE SPECI ALIZE I N T HE
T EM PO HANDY·TA LKIE S.

Outt>oa<d 1M dip Swilch' Hava ~ ne atly iJ>!ayOKI
inl0 t.....bacl< =a, 01YOC'" Ho.r><ly-Talk;e ""'kJ<Ill
a~ 32 PI. Tone. 5elec1ab... · et a ""'"""'t's
notice,

52 5 Gol yo", own Pl.? Send ~ 10u. w ith l'OUI"
Handy-Talk ia uM and we do lll<I prof.,.;"""""
insta llation tOl" \'¢Il.

5 55 We Will install a new PI. end inlay ",e dip
sw,tc/1 into lll<I backCO'ler of YOC'" Ho.r><ly-Talkie
react:; to oPe<ate,

Sel><! us you, Handy-Talkie un~ and a check 01"
money ",de, plus $3.50 for shi pping and !'lend
ling payab'" to ......W P~oDUCTIONS , INC.

lfe~ QJ~,
HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

we ARE AN0fF1C~ ""TEMPO" REPAIR STATION
ALL WORK GUARANTEED rD~ 30 DAYS. SE"'D YOUR HANDY·TALKIE 10."0 A CHECK OR MONEY

ORDER TO:

.If.&If,/J.QQlJ.9.lt!?NS ,""
,..."..balifo,nia 9O<IoS (213) 828·11310

This service will be available nationally. Lab tested & time proven
modifications professionally installed in your amateur Handy-Talkie 2M,
220, 440, MH2 transceiver by Henry Radios warranty technicians

(KNOWN AS "A&W PRODUCTIONS")

9127 Benavides SW
Albuquerque, N.M. 87105

(505) 831,0221 ,209

JARR CORPORATION
"We Make Con tro l Easy"

JARR 28 Controller Peripherals:
'Eprom ProgrammerlCassette Interface (Model 1# l a·ECI)
' 24 Une Parallel 110 Card (Model 1# l a·PIO)
' a Channel Relay Control Card (Model # la-RCG)
"2 Channel Temperat ure Sensing Card (Model # l a·TSC)
"Breadboard Interface Card (Model 1# la· BIG)
" Speech Synthesizer Card (Model # la-SSG)

Development of a control program is easy!
By utilizing simple BASIC commands, create a prog ram
to accomplish your specific task. When your program
does what you want , simply download from RAM to
EPROM, From, then on, whenever the la controller
powers up it will automatically execute you r control pro
gram.

With the Jarr Z8 Controller, 1000's of
dedicated mic roprocessor control appli ca
t ions can be reali zed.

Cal l, Wri te or Circ le reader service number
for detailed information on the JARR 28 Con
trol Fami ly.
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ICOM Handhelds
The Tllnsceivers . The IC·2Afeatures
lull co ~erage 01the 2meter ham band
The IC-3Acovers 220 to 22499 Mhz.
and the IC-4A. 440 10 449 995 Mhz.
Each comes With BP-3 recha.gabte
battery,ACwaII cna rger, lIe l antenna.
earphone, wrist strap, and belt cl ip.
sccessunes are in terchangable Slide
on, removable battelY pack allows
Quick cha nge and ma ~ be charged
while removed from transceiver.

1 m eters: Regular SALE
IC·2A .1511.5w2m HTlball/wall cgr $239 50 214'1
IC-2AT .15/15. 2m HTlbatt/ cgrmp... 26950 2l9tl

110 MHz:
IC-220 HTIbaIt/wali qr 26995 229"
IC·JAT .1511.5. 220 HTlbatt/cgr/TTP 29995 23gtl
44QMH1:
IC-4A .l5l1Sw 440 HI/ba tt/wall cif .. . 269.95 22gtl
IC·'AT .15I15w 440 HT/batt/cgr!TTP 29995 2J9"'
H.md-he/d Accewones: Recular
BC-2SU Edra 15·hour wan charger. Sl OO'
BC-30 IIl5-hour drep-m Charger for BP·213/ 5 69"0
8P-2" 450 rna. 7, 2'1 Iw extended time battery J910

8P-3 Extra standard 250ma 8.4~ 1.5wbattery 291&
8p·4 Alk alioe battery case 1210

8P-S" 450 mo. 10.8v 2.3whigh power battery 4910

' BC-30 rN/lIif('d to charge BP-1 & BP-S
fA·2 Exira 2m f1ull)je antenna HI"
CA·2 TelescoPlog "'·wave 2m antenna •.••.•.••. .•.. . HI"
CA·5 '·wa~e telescoping 2m antenna ••• •.••.••.•••• . I gtl
CA·3 Extra 220 fle ~lble antenna 911

CA·4 Extra 440 fle Xible antenna 911

Cp·I Ogarene .ghte"eceplacle charger fOl BP·3.... 9"
DC-I DC operatIOn module 17"
HM-9 Spea ~er / n1ICrophone 34lt

LC-lA leather case Ithout TTP cutout 34fl

LC-lAT lealliet case Itll n p cutcct 34fl

ML- l 2m 23110. HTamplifier (Reg. $89) SALE 79'"
M arine band:
IC-M I2 12 ch Manne hand-held SPECIALSl99's

M ise. accesscr.es: Regular
24·PP 24·pin accessory plug $ 400

BC·IOA Memo r~ bac k-up: 551172017301740 810
BC·20 Needs & DC·OCcharger lor portables 57'0
BU·I Memory bac k-up; 25AI290A/ 490A 3811
[x·2 Relay bo ~ e / marker; 720A17301701 3400
HM-J Deluxe mobile nucrophone (speclf ~ radiol .. 171O

HM-S Noise cam mobIle microphone. 4 pin 3411

HM·7 Ampllhed mobile rmcrcphone. 8 pm 290'
HM·8 Touch-tone mit; 255A1260A. 8 1110 ••••••••••49"
HM·IO Scan mIC ,: 25SA126DAI290A125A 3!Jl1
HP·I Headphones 3411

IC·3PS Powe' supply 10' ports. (Reg $951 SALE 89'1
SM ·2 4·p n eeceet desk rmcrepbcne: 5510 39"'
SM·5 pm electret desk mic.; 251A145IA 39"'
SP·4 Remote speakef lor porta bles 24n

Spea ker/ phone patch. specify (Reg. $1 39) SALE 129n

.J :J-' I~,~ ..
• • •_ __ " K ..... ,-0 ' o ~ ,

I .- )- -. • ) -t5o ,~ , ) " "J

VHf/ UHF M lIlli-m od t' l : Regular SALE
IC-2S1A 2m FMlSSB/ CWXc~r /AC ps •.. $749 00 59901

IC-5510 80w 6m Xcv, 699,00 59911

PS-20 20ASWllchlOC ps/spkr 229,00 19911

Cf-I Cooling Ian lOf PS·20... .. .... 4500
[X·IO& FMadaplo, 125,00 ll21l

IC·45lA 430-440 SSB/ FM/CW Xc vr/ ps 899 00 7&9"
IC·451A1 HiCh440-45O MHz Xcvr /ps 899 00 1&911

AG·I ISdb preamp I0f IC·451A. ..... 8900 7911

IC·290H 25wrI 2m SSB/FMXcw. TTP mil: 549.00 489'1
IC·560 IOw6mSSB/f MlCWXCvr 489 OO U 91l

IC·490A l Ow 430-440 SSB/ fM/CWXcvr 64900 579"
VHF/UHF FM: Recula, SAL(
IC-2SA Compact 25w2m Xcvr/ TTP mic $349 00 299"
IC·45A lOw 440 fM. TTP rmc ....•. ..... 39900 359"

EX·270 CTCSS encoder for IC·45A TBA
IC-22U lOw 2m fM non·dlgltal Xcvr $299,00 249' 1

U · 199 Remote freque ncyserectm.. 35,00
Vf/F/UHf Portab les: Regular SALE
IC·202S 2m port, SSS xcvr, 3w PEP $279.00 249tl

IC·505 3/lOw 6m port. SSB/CW XCVI 449.00 399' 1
BP-I O Internal nicad baltery pad ... 79.50
BC·IS ACchargel .. . .. . .. . .. . .. . .. .. . .. 12.50
U ·248 fM wIlL. ... . .. . .. . ........... 49.50
LC-IO leather case 3495

IC-402 432 port, SSB Xcvr. 3" PEP 38900 3491l

Ampli(;('rs (o r porlablt's : ReCl/ iar SALE
IC·20L 2m amp, lOw PEP or f M 98 00 89"
IC·30L 432 amp. lOw PEP/fM 10500 94"

Shorr w.wt' -ece.vc-. Reculll SALE
R·70 100KHz·30MHz dlgllal receiver .. . $749,00 64911

EK-257 fM unl\....... ... ... .. . ..... .. .. TSA
EK-261 rrensce.ve Interface: 720A.. . TSA
fl-44 455 KHz SSB Illle' 159.00 129tl

fl-63 9 MHz 250 Hz CWf.lle!. . . .. . .. TBA
SP·3 External spea ker 49.50
U·2~ Mobile moun!... . .. . ... .. . ..... TBA

AES STORE HOURS
Mon, th ru Fri, 9·5:30; Sat. 9·3
E-X-P-A-N-O-E-O WAYS HOURS
Milwaukee WAYS tine 1-800-558-0411 answered
evenings until 8:00 pm. Monday thru Thursday.

Please use WAYS line for Placing Orders.
For other infor mation, etc, please use Regular line,

-- ... , ) - = --f- -..- ..' - ,
,

0 _ ___ _

~
:.:::.. .::.: ,.,._--_.--
('j ~- _ ! 1~Q~~,. "- '.. J _-- 0 0 0 ., • • -~ ", -, , o - --- ..- ...-

IC-740· $50 REBATE
lowAES Price + $$ back fromICOM
Hurry! - o ffer ends M arch 31st, 1983

HF TramcpivN S: Regular SALE
IC-720A 9·baod Xc vr/ .l·30 MHz Rcvr $ 1349,00 1099

Fl·32 500 Hz CWfrlter . . .. . ..• . .•.••.• 59,50
fl ·3e 5.2 KHz AMfilter 495 0
MB-S MobIle moun!.. .. . . .. .. . . .. . .. . .. 19,50

Reg SALE
IC·740 9-baod 200w PEP xcvr•.••.• .. s109900 ge9t1

[x·238 Internal power suppl~ 159.00 149t1

[x ·241 Marker unit... ... . .. ... ... ..... 20.00
[x ·242 FMUOlI..... .. . . .. . . .... ... ... .. 39,00
[x ·243 Electrernc ke~ef uM. ...... .. 50.00
fl·" 455 KHz SSB hlter 15900 129'1
fl ·es 9 MHz 500 Hz CWhlter 59.50
fl ·54 9 MHz 270 Hz CWhlter 47.50
nsz 455 KHz 500 Hz CWhlter 9650 89"
fl-53 455 KHz 250 Hz CW hlter 9650 89"
EI-254 Mobile mounl................. TBA
HM·IO Mobile scan mitrophone... . .. 3950

Regular SALE
IC·730 s-eano 2llOw PEP XcVf w/mlc ... $829 00 649'1

Fl·30 SSB nner(passband lunlOg). .. 5950
Fl·" 455 KHz SSBhlter 159.00 129t1

Fl·4S 500 Hz CWftlter . .. •.. •. •.. •.. •. 59.50
[X·19S Marker un it...... .. . ... .. .. .. .. 39.00
[x ·202 LOAinterlace; 730I2Kl!AH· I 27.50
[x·203 150 Hz CWauore Inter 39.00
[x·20S Irensvener SWitching UOlt.. . 29.00
HM ·IO Mobile scan microphone. ... .. 39.50

Common eccewone« • 720/740/730 Recu lar SALE
PS·IS Eaternal 20Apc er supply $149.00 134' 1

[X·144 Adaptor; Cf-Ups·IS 650
Cf·1 Coolmg fan for PS·15... . .. . .. ... 45,00

PS·20 20A S"'ltchmg ps w/ speaker .. .. . 229,00 199"
CC· I Adaptof: Hf rad IO to PS·20 10.00
Cf·1 Coo!lngfan lor PS·20 45,00

SM·S 8-pm eecnet desk mlc .. . .. . .. . ... 3900
SP·3 Ederna! speakef. . .. . .. . .. . .. . .. ... . 49 50
Speaker /phone patch fspeoly radlOt 13900 129t1

AT·loo IllOw 8·band autemetc ant tune' 349.00 314t!
AT·500 500w 9--baod eutemenc ant tunef 449.00 399"
AH ·I S-band mobile ant w/ tuner 289,00 259' 1
Ilf UfW.lr Amplifipr Recu!a' SALE
IC·2KL 160- 15m/WARCsolid state linear 1795.00 1299
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Been wondering what
those "chirp-cnirp" signals
were around 140751 They're
AMTOR, AMateur Teleprlnt·
Ing Over Radio. European
hamshavebeene~oymg

the benefits of error free RTrY
for sometime. at's a must for
commercial Maritime tratfic.)
Now, US. Amateurs are on the
threshold of a new era of
RTTY.

Old problems 01 QRM,
QRN, & QSB are gonelll a pro
pagatlon path exists, AMTOR
w1lI get the message thru 
with no "hits" - "newspaper"
perlect copy!

Two modes are avaU
able, AMTOR mode A
transmits a three character
block specially coded so that
the receiving station can re-

24 73 Magazine • March, 1983

•
IS
here
cognize an error. The three
character block Is repeated
until the recelvtng station
conJlrms reception by reply·
Ing with the proper control
code signal nawless print Is
pcsslble with this "hand·
shake" style operation.

Mode B, "FEe" or Forward
Error Correction, Is actually a
time diversity mode where
text Is repeated and inter
m1lI:ed In the transmission.
The receiving station un
scrambles It and prints the
clear text. This "broa dcast"
mode allows more than two
stations to communicate. It's
more effective than conven
tional Baudot or A5cn. but
not as reliable as AMTOR
mode A

The actual DATA transler
In either AMTOR mode Is

nomlnally equivalent to con
ventlonal RTIY at 50 baud,
or 66 WPM

A receive only ''Listen''
mode Is also available lor
reception of mode A data by
a station not directly in
volved In the "hand·shake"
communication

Start with a new AMTOR
ACT·l ATR-68oo, or update
your present system.

M1crolog Is ready with
AMTORI Give us a "crurp" at
M1crolog Corpcratlon, 18713
Mooney Drive, Gaithersburg,
MD 20819. TEL (301) 258-8400.
TELEX 908153

M'CROLOG
INNOVATORS IN DIGITAL COMMUN/CATION



(DOO'U(](] I WHAT IS IT?
AMTOR. AMateur Tel.

printing Over Radio wUl
change the way you communi
cate. AMTOR is both a code and
a method. This radically differ
ent RTTY system can provide
virtually enor-free copy under
conditions that you wouldn't
even attempt with convenUonal
Baudot or ASCD. It is. in fact.
the most wen thought-out com
munication code since Sam
Morse pounded brass. Every
facet is designed to overcome
the real-world problems of
fading. noise and lnterference.

THE METHOD:
There are two variations,

namely modes A &- B (clever
names eh1). In describing mode
A, imagine the time wasted with
lengthy repeats of whole messages
just to correct a few errors, or the
uncertainty of whether your traffic
got through. How many times has
one of your long dissertations
been lost when the hand folds?
AMTOR mode A shortens each
"message" to only three
characters . The sending station
(Tx) transmits this "block" of three
then goes to receive so that recep
tion can be confirmed by the
receiving station (R.s:) . This is ac
complished by the R.s: transmitting
a short "control signal" back: to
the Tz:. Upon confirmation , Tz:
sends the next three character
block. U not confirmed, the same
block is repeated again, and again
until it's perfect, or the computer
decides it's not possible. As you
can guess, this eliminates the
necessity to type out repeats such
as name, call etc. Signal reports
a re also redundant because you

can tell by the number of repeats
requested how well you're being
copied! Even deep fades just slow
down the traffic a bit until the
signal recovers and copy resumes.
All without the usual "garbage"
print typical of poor conditions. A
special "over" sequence reverses
Hz: and Tz: roles.

THE AMTOR CODE:
Your next logical question

will be "How does the R.s: know it
got a good block or not?" The
answer lies in the code Itself. The
AMTOR code is neither Baudot
nor ASCll. On the contrary, it is a
"synchronous" code without start
or stop bits . (Makes the computer
work a little harder!) There are
seven "BITS" per character, and
always a constant 3 to 4 ratio of
mark I space. This fixed ratio
allows the Rz: to determine good
or bad data. (It is possible for two
bits to reverse, 0 to I, and 1 to 0,
but the probability is extremely
low I) This "double parity" limits
the number of combinations to 35,
which is directly compatible with
the current Baudot character set.

Tx/Rx TIMING:
The continuous switching

from receive to transmit makes
some critical demands on the
radio, because each three
character block is sent in 210
MSec.• (21 bits at 100 baud). The
confirming control signal falls in
the next 240 MSec., usually after a
10 to 20 MSec. delay for a total
time of 450 MSec. (This explains
the familiar "chirp-chirp" signal of
about 2 per second that you hear.)
The radio must fully recover from
transmit to receive in less than 10
MSec. Generally, QSK rigs and
most of the current crop of radios
can handle it. Some might re
quire an AGC tweak etc. A sim
ple method. is to use a separate
receiver. That's the way a lot of
commercial ships do it. Informa
tion on individual rigs will be
made available as we go.

M'CROLOG
INNOVATORS IN DIGITAL COMMUN/CA r lON

PROPAGATION TIMING:
The timjng requirement also

limits the total d.ista.nce that can
be traversed. due to propagation
delays out and back. Simply put,
"long-path" is out! But direct
short path up to one-half the
earth's circumference is easily ac
complished within the 240 MSec.
time frame.

MODE B. FEC:
So far we've been discussing

AMTOR mode A. The second,
mode B, or Forward Error Correc
tion mode is useful for bulletins or
round tables. The same 7 bit syn
chronous code is used, but each
character is transmitted twice,
separated in time and Inter-mixed.
Hence the term "Time Diversity "
is applicable. The transmission is
continuous, with no band-shake
just as standard Baudot or ASCn
is sent. (FEC sounds more
rhythmically flowing than Baudot
with its periodic start/stop bits.)
The receiving stations recompile
the data and display only the clear
text. The same 3:4 mark/space
ratio determines valid characters.

COMPUTER TRICKS:
By definition, in mode A, an

entire block of 3, 7-bit characters,
or 21 synchronous bits must be
received, all with the proper 3:4
ratio to be considered. valid. In
our system, if any characters are
valid, we save them and ask for a
repeat. Chances are, the missing
characters will be recovered. in
the next block. By accumulating
characters , the "th ruput" (com
puter jargonl) is significantly in
creased. under poor operating
conditions. Also, if signals do
drop out entirely, we repeat for 32
tries before we discontinue.
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Up and Coming:
Direct-Broadcast Satellites

Part JJ looks at the technical problems with comm unications
at 12 CHz, which may be offset by the advantages.

Fig. 1. The gain o f a dish antenna depends on the freq uency
o f operation and its effic iency. A one-meter dish has 10 dB
more gain at 12 CHz than it has at 4 C Hz, provided efficiency
remains the same.
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Timothy Daniel N8RK
7 PNbody Drive
O xkrd OH 45056

Ham ", love a challenge.
Why else would they

erect 2OG-foot towers, en
dure cold mountaintops, o r
spend hours designi ng and
bu ilding the ultimate receiv
er? The current generat ion
of sate ll ite televi sion was a
natura l attraction fo r hams.
Dedicated to doing more
with less. e lect ro nics hobby
ists took o n the TYRO chal
lenge and ended up creat ing
a new horne-entertamrneru
ind ustry.

The Satellites

DBS planners have la id
the groundwork fo r a mul ti
sate ll ite network . Depend
ing o n the proposal. there
wil l be e ither th ree or four
geosynchronous spacecraft.
each one beaming to a
se pa rate region of the US.
The multi-sate llite approac h
offe rs two advantages o ver

DBS proponents have sug
gested using signa ls with
bandwidt hs as wide as 400
MHz. The tenfo ld Increase
over 4-GHz signa l band 
widths holds some excit ing
possibi li t ies. We might be
tre ated to high reso lut io n
video a nd have o ur cho ice
of severa l different aud io
cha nne ls!

The tec hn ical att ract io ns
of the 12-GHz Ku-ba nd a re
acco m pa nied by so me sub
sta nt ia l drawba cks. Whil e
mu ch of the theorv that
works at 4 CHl holds true at
12 CHz, ac tu a l Ku-band
co m ponents requ ire another
mag nit ude o f pre c ision.
Consider that a Ku-band sig
nal has a freespace wa ve
length that is le ss than one
inc h long. At these frequen
cies, hardline g ives way to
waveguide and SUitab le mi
crowave transisto rs, when
available, cost in the hun
d reds rather than the tens of
do ll a rs.

to late 1980s, it wo uld be
premature to sta rt manufac
turing ci rcu it boards. But if
you have a lready mastered
the recept ion of present-day
4-CHz sate ll ite signa ls, then
conside r tak ing o n the cha l
lenge of rece iv ing 12-GHl
signa ls from one of the
" co m m unic a t io ns " sate l
lites already in orbit o r soon
to be la unched . Though no
ho bbyist has publ icly an 
nounced such an acco m
pl ishme nt, an exami nation
of the technical param eters
will show that it is doa ble .

Why 12 GHzt

The cho ice of 12 C Hz for
DBS is not a s baff ling as it
may first appear. Perha ps
the most import ant rea so n
behind 12 CHz is the need
for smal l, inexpensive re
ceive antennas. Fig . 1 shows
that a d ish, one meter in
diameter, has rough ly 30 d B
o f ga in at 4 CHz, maki ng It
far too sma ll for catc hing
satell ite TV signals o n that
band. The same dish has
about 40 dB of ga in at
12 C Hz. A d ish antenna's
ga in at a part icu lar frequen
cy is p ro por t io na l to the
re c ip roc al of the wave
length squared. hence the
increase of 10 dB.

A seco nd a rgument for 12
C Hz centers on the a b il ity
to use larger bandwidths

•

Will the 19805 version o f
s p a c ec a s ti ng , Dire c t 
Broadcast Satell ites (OBS).
offer the same kind of op
portun ity that beckoned
TVRO p i o n eer s l ik e
W 5KHT, W6HD, K4AWB,
and N6TX1 The f irst part of
this artic le. in last month's
73. concl uded that DBS
holds a di ffe rent kind of
promise. The presence of
large, technic al ly-advan ced
companies is li kely to d is
co ura ge garage-sty le e ntre 
preneurs. But what about the
basement tinkerer? For him.
DBS co uld be a c ha ll e nge
par excellence .

This is not a " how to" arti
cleo Wi t h DB S se rv ice
planned to begin in the m id
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Fig. 2. The NHK Corporation of Japan receiver, described in
the January/February, 1982, issue of High Technology, uses
direct conversion for low cost and a reasonably good noise
figure.

amplif ier ci rcu it operating
at 12 GHz . like the cu rrent
4-GHz gear, several gal lium
arsenide (GaAs) field-effect
t ransistors (FETs) are chosen
because of their minimal
noise contribut ion to form a
preamplifier before the mix
er st age. GaAsHTs are,
however, expensive and dif
fi cult to use. Designers must
pay close attention to the
transition from waveguide
to printed c ircuitry and use
isolators to insulate the HTs
from high swr. These addi
t ions can add 10 the receiver
noise level and require a lot
of individualized al ignment.
The result, while expensive,
should be better than that
which is achieved w ith the
d irect-conversion approach

Hobbyists who want to
rol l t heir own 12-GHz low
noise amplif ier might want
to consider the Mitsubishi
MGF-1403. This GaAsFET,
offered by at least one 73
adverti ser, has a Ku-band
noise f igure of less than 2
dB. If your pocketbook per
mits, you m ight want to try
for an even bet ter noise
f igure.

Manufacturers hope to
avoid the cost of discrete
GaAsFE T front ends by
fabricating GaAs integrated
circuits. It is conceivable
that the entire recei ver
could be on one chip. But
unti l GaAs technology is
refined and yield levels are
boosted, receivers probabl y
will em ploy hybrid ci rcuit ry
using d iscrete front ends
and integrated circuits for
intermediate frequencies
and sign a l processing .
Siemens A.G ., a European
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The tradeoff is between re
ceive r-noise perf ormance
and antenna size. It boil s
down to getting accepta ble
performance at a reason
able cost. Acceptable per
formance is usuall y equated
with a carr ier-to-noise ratio
(QN) of at least 10 dB. While
1o-dB QN may not be studio
quality, it d o es ensu re
reasonably snow- or spark
l ie-free pictures. D BS back
ers reali ze that their signals
must compete f avorably
w ith conventional broad
casting and cable TV if they
are to stand a ghost of a
chance.

For an in-depth look at
the " rob Peter, pay Paul" di
lemma, read Stephen Gib
son's " How Big a Dish?" in
the November, 1981 , 73, The
cu lpri t, as Gibson po ints
out, is noise.

In his art icle, " D irect Sat
e llite TV : The 12-GH z
Challenge" (High Technolo
gy, January/February, 1982),
James Fawcette outl ined
th ree approaches to build
ing receivers. The first and
perhaps most start l ing meth
od (shown in Fig, 2) is d irect
conversion, developed by
the Japanese bro adcast ing
giant , NHK. Akin to the
simplest of ham recei vers,
the NHK design features a
very low manufacturing
cost . The signal goes from
the antenna to a d iode mixer
via waveguide. There is no
low -n oi se preamp lifie r
stage. Fawcette cites an
NHK cl aim of a 3, 4-dB noise
f igu re and 3OO-MHz band
w idth!

A more traditional ap
proach to receiver design
centers on a low-noise pre-

Receiver Performance

The plight of satellite-re
ceiver designers is best eX 4

pressed by the old saying,
" He robs Peter to pay Paul."

ellite in an o rbital locat ion
that causes the blackout to
occur at an hour when few
people expect television ser
vice. But, as Harley Radin
pointed out in the August,
1982, issue of Sa telli te Com
munications, such a locat ion
wou ld be over the Pacif ic
Ocean and impractical fo r
east coast reception .

With the smgle-satelhte
approach presenting prob
lems at every turn, planners
have suggested a multi-satel
lite system where each craft
would serve either one
fourt h or one-third of the
continenta l US. In arguing
for the three-satellite ap
proach, Radin questions the
need to mat ch program
times with the national time
zones, a feature of the four
bird proposal. Instead, he
suggest s that using only
three satell ites wi ll reduce
the overall cost (satell ites
are expected to cost in the
$100-mill ion range) and
make better use of the fre
quency spectrum and or
bital space.

Should DBS become a
money-m aker. two addi 
tional problems may devel 
op. First, there is a li mited
number of ways to launch a
sa tell ite . Companies t hat
counted on the European
Space Agency 's A r iane
launcher are beginning to
have second thoughts, and
the best alternat ive, the US
Space Shuttle, is almost
completely booked through
the mid-1980s.

If a large number of satel
l ites do end up in orbit , it
could present problems on
the receiving end. Dish an
tennas are limited to a very
narrow beamwidth-about
3 degrees- and may need to
be rotated to receive signals
from different satellites. If
motorized antennas prove
too costly, an elect ronically
steered " tl at" array could be
int roduced .

the current system of using a
single satellite to blanket
the country .

First. by conc ent rat ing
the satelli te's signal on a
smaller area, the cost and
complexity of receivers can
be lessened. When the an
tenna -size limit ation, re
ceiver-no ise perfo rmance,
and the substanti al path loss
(approximately 205 dB) are
weighed against the need
for snow-free pictures, it be
comes clear that the new
satell ites mu st have an ef 
fective radiated power far
g reater t han the 30- to
35-dBW signals emanating
from the 4-GHz sate ll ite-TV
birds. Ku-band DBS signals
will probabl y exceed 50
dBW and may even ap
proach 65 dBW. A satell ite
capable of cove ri ng the
conti nental US with that
kind of signal would need
close to 1000 Watt s of out 
put power, severely taxing
the weight and power
su p p l y limitations for
spacecraf t.

How d o sp acecast ing
tran smitters generate high
powered microwave sig
nals1 The answer is, very
carefu ll y. Traveling-wave
tube ampli fiers (TW TAs) are
used, often in groups of two
or more since the largest
single uni t can generate no
more than a couple o f hun
dred W atts. TWTAs, l ike
ampli f iers for ham rad io.
can fa d at the worst time.
The world 's f ir st di rect
broadcast satelli te, a Japa
nese exper imental space
cra ft, had a sho rtened l ife
due to TW TA problems. The
push is now on to build high
er power TWTAs and im
prove satell ite power gener
at ion and cooling systems.

A second drawback to the
single-sate ll i t e approach
ste ms from bi an nua l
eclipses where the Earth pre
vents the sun's rays from
reaching a satell ite's solar
cells. The satel l i te must
cease transmitting or rel y on
heavy and expen sive stor
age batteries. Rejecting the
second alternat ive, it may
be possible to place the sat-



Fig. 3. ANIK C3, a Canadian satellite, may be the fi rst source
of North American 12-CHz television broadcasting. Its foot
print will favor the northern United States. (Illustration from
Satell ite Communicat ions, July, 1982.)

example, offers a complete
receiver front--end module.

Hams who have experi
mented with Cunn-d iode
based oscillators may want
to try building their own
local oscillator and diode
mixer. The secret seems to
be keeping the local oscil
lator's f requency stable and
reduc ing unwanted side
band noise. Once you have
perfected the preamplifier,
local oscillator, and mixer
stages, you can rely on prov
en intermediate-frequency
and signal -processing de
signs. Fig. 4 shows one possi
ble approach at assembling
a working 12-G Hz terminal .

Does all this sound like
too much -an impossible
feat? Then think about the
not-so-distant past when
Bob Coleman K4AWB built
a 4-GHz satellite terminal
using a few hundred dollars
worth of surplus " junk" and
a VTVM. For him, satell ite
TV was an opportunity rath
er than a roadblock and
there was no need to wait
for someone else to lead the
way,

Who will be the first to
master the 12-CHz DBS
chal lenge?

Author's Note

Since the legality of un
authorized reception of sat
ell ite signal s has not been
decided, readers are urged
to use d iscretion in de
coding or disseminating any
inf o rmat io n they might
receive.•
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satellite to carry 12-GHz
video on a regula r basis
wil l probably be ANIK C3,
wh ich was launched from
the Space Shutt le last No
vember. (See Fig, 3,) Bui lt
by Hughes Ai rc ra ft for
Telesat Canada, ANIK C3
has 161 2-GHz transponders
that can accommodate data
t raffic or two FM TV chan 
nels each. Telesat Canada
plans to lease most of the
transponder space to US
companies, incl uding sever
al interested in experiment
ing with direct broadcasting.
Although ANI K C3 transmis
sions aren't as strong as
f uture DBS signals, they
should be easier to receive
than those from the SBS
satell ite, especially if you
live in the northern US.

Find ing suitable 12-GHz
hardware wi ll be the biggest
prob lem faci ng pioneer tink
erers. One logical starting
point is the dish antennas for
4-CH z TV RO reception.
Some manufact urers even
claim that their antenna will
work just as well at the
higher f requency. Whether
you build or buy, remember
that any dish antenna's per
for mance IS severely
degraded if f laws in the sur
face accuracy exceed .1
t imes the wavelength of op
eration. For 12-G Hz work,
this means a tolerance of
less than a tenth of an inch!

When choosing an anten
na, pay close attention to
the feed since it plays a big
role in determining an an
tenna's efficiency. Remem
ber, the feedhorn designed
for a 4-GHz satellite system
is not what is best for
12-GHz experimentation.

Choosing receiver com
ponents cou ld be tough. If
you have the necessary
experience and test gear,
you can roll your own
12-C Hz LNA. Otherwise,
you'll have to scour the sur
plus markets or save up
enough money for a com
mercial-grade unit. Engi 
neering evaluation models
are starting to become
avai lable; Plessey Corp., fo r

consider getting in on the
ground floor. In late 1980 a
satellite built by Hughes Air
craft was put in a geo
synchronous orbit of 106 de
grees west. Operated by Sat
el lite Bus iness Systems
(SBSl, the spacecraft has
ten-Ku-ba nd transponders
and is used by large corpora
tions for high-speed data
communication.

The all digital-t ime divi
sion multiple-access data
format will make it diff icult
for hobbyists to receive any
meaningfu l data from the
SBS signals, but what the
satellite does offer is a
steady source for test ing an
tennas and receivers. The
transmitter footpr int is said
to be in the 43-dBW range,
favoring the east central and
western Uni ted States. SBS
recommends t hat users
have a 5.5- or 7.5-meter dish.

The fi rst North American
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corporation, already has in
troduced GaAs ICs that
wou ld fo llow the mixer
stage in a DBS receiver.

A number of companies
have finished prototype re
ceivers and are laying the
groundwork for manufac
turing them in 100.000 quan
tity levels. European and
Japanese companies like
Plessev. Phi lips, Sony, NHK,
and Siemens seem to be in
the forefront. The late entry
by American f irms may be
due to the lengthy FCC
approva l process and lack
of 12-C Hz satellites for
test ing. Just who w i ll
dominate the US market re
mains to be seen. The ability
to keep costs to a minimum
cou ld be the deciding fac
tor.

Fig. 4. By using a 4-GHz TVRQ dish, front-end module from
Plessey Corp. and integrated circuits for the i-f and signal
processing stages, a 12-GHz receiver could be within the
reach of many hobbyists. For dyed-in-the-wool do-it-your
setters, there are suitable CaAsFETs for building a 12-GHz
low-noise amplifier, and a Cunn-diode oscillator could be
used with a passive mixer fo r the downconverter stage.

Getting Started

If you have read th is far
and like a challenge, then
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When it comes to

QSL's

it'sthe
ONLY BOOK!

•••

This single shift TU-1 7OA is designed for stanclard
RTTY communications oro modem high-~

rates to 300 baud ASCII. Comes sta nclard with
crystal cootJolled Af SK. RS·232C and TTL campat
ible I/O for computers. 2125Hz and 2295Hz fil1ers.
Options include to-ic-es. CW dernc:dJlator. and
loop power supply for TTY machines.

$189.95 ,"
$289.95 wl'ed

US or Foreign Listings

$289.95 k11
$399.95 wl 'ed

~~lIbooks
NOW READY!

Here they are ! T he latest ed ition s o f the
w orld ·f"mou$ Rad iO A mateur Callbaok
are available now. The U .S. edition
fealures ever 400,000 list ings. with over
75,000 chany" from last year. The
Fore ign e d il ion has o w . 3 70 ,0 0 0 listings,
over 50,000 changes. Each book lists ca lls
and the address Information VOU need to
send QSL's. Special features Include call
changes, census of amateur licenses,
world-wide QSL bureaus, prefixes of the
world, International post.l rates, and
much m ore . Pla ce YOU order for the new
1983 naeto Amateur cancccso. available
n ow.

bth ShIppinG TIII,I

TU-300

TU-170

The TU-300 ceres a ll ot the features of the
TU-ll06. and moe with the ccocoutv of
three shifts selectable CIl the front panel.
The TU-300 comes standard with crystal
ccononeo AFSK 21 25Hz. 2295Hz.
255(»-1z. ord 2975Hz
f ilters. (LO-tones. CW
dBrnod.Jlale- and
Loop supply
cono-ol.)

This single shift TU-170 is compact.
economica l oro ideal for HF or VHF
applications up to 110 baud ASCII. Single
board construction w ith AFSK and bop
supply included. TTL corccntse 110.

octb... WI." and $14995AFSK tuned for •
2125Hz. 2295Hz. kit only

ORDER TODAY!

F'e9lSUS o n b lue fle ld, red lettering. 3" wide
lt 3" high. G rel t o n Jlc ke ts I nd ClPS.

Order b oth boOkS at the ~m. time for
$41 .95 Inc lu din g shippIng.

$47.95
kit only

The OM-ll0 demodulalor is truly state-of
the-arl. with active fillers used itvoughOul.
The OM-ll0 includes a nti-space d rcuitry.
cctostcrt output with adjustable threstokt
scope outputs, mefer output and loop
keyer output.
Requires additional
::!: 12VDC PQ'Nef
,""",y

Call or write fe- ou 1983 cotak::lg with complete specifications

o-o 0lK full line ot oococts ord occesscees. Dealer inquiries

weccere

507 Jcc kson • P.O. Box 976 ' Topeka. Kansas 66601
913 ·354 ·7633 • Tele x 437125

Flesher Corporation

DM-170

$1 9 .95 $3 .05 $23.00

$18 .95 $3.05 $22 .00

u US ~lbooI<

o fllnltg"

"'...

1WllO":'~ lI bDDk .C

~ DePt ••...~.
~ 9 2 5 Sherw o od Drive

LIke Bluff, IL 6 0044, USA

rlfJi1l SPECIAL OF FERI
~ Amateur Radio

Emblem Patch
........-- only $2.50 postpaid

Order from your deller o r directly from
t h e PUblisher. All direct orderSldd shipping
charge. Foreign residents Idd $4.55 for
sh ipping. ill inois residents Idd 5"'"les tilt.
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PTion en4'CIr1pedt1Ca_e,.wbjKt tocr.."l)I
without noticeOfobl~tiofl Terml; C.O.D_cllecl<
Of mo n"'iO'O-r. P......add$3 ,OO forflrsl e"'.nne
lind $2.00 fo. 11&(:11 additionel e nllnne 10 cOWl.
""lppl~ Ind hendllng. Celifo.n.. r..~nta edd
6... g l.e llll.

Complete eet with cable assembly

$

•

SuperRod3

The Tuned Antenna Co. has done
it again with the "Super Rod 3"
V" wave 2 meter, 220 MHz, 440
MHz magnetic mount antenna
system. With a twist of the base
thumb screw you can change the
y" wave rods from one frequency
range to another or adjust the
SWR
Trulya universal portable antenna
system for car, hotel room. apart
mentor house The"Super Rod3"
is the answer-all tor under$20.00.

• Fiber Glass Construction
• No Corosion
• Quick Change Rods
• Fits in any Attache Case
• Triple Chrome Mag Base
• Tuned Antenna Quality

,

3 in one 1f4 Wave
Mag MountAntenna

2 Meters

220 MHz

440 MHz

Have Rod...
Will Travel

Pric.

$29.50'
$22.50 ·
$36.00'
$25.00·

' Add S2 stupptng
and handling

All ocoee to match
50onm trO"'$tT'llftOO
and antennas.

427 WOO se MI1l 63 M fU 10 db 6 mete<

423 1(1) se MHz 63 MHZ 50 db 6 meIer

..........
, Pow<H CuI 0" MOll''''''''' Minimum F~.....cr
, MO<MI (Waltl) frequency An.nuollon All_lion to .

42~ l(OJ 34 Mi"ll 52 MKz 70 d b 1 6 . JO MHz

424 «or e MHz 57 MHZ ~ d b 18 . JO MHz

All OUR PRODl.CTS MADE IN USA

~ BARKER at WILLIAMSON
~ Quality Communication PrOOuets Since 1932

AI yout DIStributors WIlle or call
10 Conal Street. BristOl PA 19007
(215) 788-5581 ~ "--

Put a broad bandwidth 80M dipole in 24 ft IItIith the
SUNKYDIPO~ enters-a.COf'l"PCIrable low SWR. space
savings and performarx:e on All. HF bands. jrx:luding
S\XI1.. and WARe. Complete kit: 2 special 4" coils, 50'
RG-58/U coax, balun kit mounting hardware and
instructions. Great tor apartments. condominiums,. motels
and vacation use. Easy set up and adjustment.

Ask for FREE antenna comparison sheet

Blacksburg Group
Box 242 Suite 500
Blacksburg. Vi rginia 24060
703/951 -9030

49.95 postJWtld lin U.SA. !
Money Back Gua rantee
Virginia residents l} j
add 4% sales tax n

Ji.,

For d.el•• kx:ellon or

~~~rder(619) 268·0720 l;"':!
L . ,
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Mark Oman WAQRBR

518 DelTJe$ Courr
It. Col/ins CO B() ~l.~

The Fun-Vac:
A Synthesis of Old and New

This one-tube transmitter combines the circuits
o f the fifties with the technology of the eight ies.

It also keeps your coffee warm.

Ed. Note: PC boerds for this project are available from the author for $7.00 ppd.

W hy use a tube?
First , it is nostalgic for

the many who entered the
ham -rad io field before the
seventies .

Second, many older ham s
have stopped building due
to the ext inct ion of tube cir
cuits. Th is project hopefu lly
w il l br idge the gap for them
between cu rrent transistor
ized gear and the o lder,
ma ss ive, po int-to-point con
st ruc t ion-type tube r igs
which required hours and
hours of w ir ing, sheet -metal
wo rk. and crit ical ad just
ments.

Third, many new hams
have vi rtually no experience
o r edu cati on rega rding
tubes, and a simple one
tube pro ject is a good way
of discovering our tube heri
tage (which may help in un
derstand ing t ransistor ci r
cuits).

Fourth, it is just p lain fu n
to integrate the fif ties and
sixt ies home-brew ideaswith
the home-brew philosophy
of the eighties!

I firm ly remain, however.
a proponent of state-of-the
art gea r. Transistors are
much more efficient w ith
their use of power, and 12 V

for vacuum). What a chal
lenge it wa s to design and
build a tube t ransmitter
based on the Fun-gear prin
ciples of no adjustments
and all parts coming from
Radio Shack! It really was
fun to retu rn to the early
days of my ham career (m id
sixt ies) and work with vacu
um tubes. However. modern
const ruct ion pract ices and
the 1980s philo sophy of
home-brew gear were used
In designing th isvery simple.
ve ry reli ab le, one-tube,
4O-rneter t ransmitter.

"
" ".00' " " , • @.,

1~ " f~~1'"
u
'00 = .00so. TO T

. EYOO....

"r-

R< (2 •

I \:"..".

The "Pun-Vee." the 2-to-5-,
wan 40-meter CW transmit
ler described here, is In re
sponse to requests from
both o ld-timers and new
comers fo r a different k ind
of transmitter - a tube t rans
nutter. Bel ieve it or not. I did
say tube (hence the "Vee"

However, the lure of home
built gear seems to ent ice
even more hams than be
fore. quite possibly because
they are bui lding for fun and
cha llenge and not because
of necessity or lower cos t.

,
•

" L."UT
Ii ! v.~

"'00

'1" "", '00

I ""
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~~, INOT ON PC SOARDl•

The emphasis in home
brew products has changed
dramatical ly over the years.
Nearly everyone has as his
m ain r ig a factory-bu ilt
transceiver which is good on
todav's c rowded bands.

Fig. 1. Fun-Vac schematic.

The respo nse to my series
of ar ticles on Fun ho me

brew gear has indicated that
there is a diverse group of
people building gear today.
W ithout question, the one
cent ral and overwhelming
theme o f the response has
been about .~ implic it y !
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proximately 300 volts de.
The 6.3-V-ac fi lam ent volt 
age is somewhat cri tical in
va lue, but the high voltage
can vary between 200 and
350 vol ts, These vo ltages
can be obtained from an ex
ist ing supply or a supply can
easily be built and incorpo
rated into the same box w ith
the Fun-V ee PC board . I
chose to include power sup
ply and Fun-Vac in one box,
as shown in Photo B. How
ever, the voltages can easi ly
be "sto len" f rom a tube
t ransceiver supply or a sim i
lar supply by using the ap
propriate connector on the
Fun-Vee chassis.

A simple circuit to obtain
t he need ed v o lt ages i s
shown in Fig. 2, An attempt
wa s made to design a supply
that also met the Fun gear
objective of obtaini ng all
parts from Rad io Shack. The
design shown meets that ob
jective although it repre
sents a rather unorthodox
approach. By using two
st ep -d o w n t ran sfor m e rs

.,
11 7 1011..,

•

"

Photo A. Front view of the Fun-vee.

bulky front-panel variable
capac itors!

The matching inductors,
l3 and L4, are made from Ra
d io Shack 1~H chokes as
has been done wit h al l prev i
o us Fun gear. By remov ing
t he required amount o f
turns, the needed induc
tance is easily obta ined.
These chokes make for small
and easy-to-make indu c
tors- again, something quite
unusual in a tube circuit.

The LED, CR1, was includ 
ed to provide a method of
mo nitor ing pla te current .
The LED is wi red in series
with the plate voltage and
lights brightl y when the
plate current passes through
it. Becau se of the very low
voltage drop across the LED,
no power is lost in it . (It also
is fun to use a m odern so lid
state device to m onitor cur
rent in a tube rig!)

Power-Supply Circu it

The Fu n-Vac operate s
f rom two power-supply vo lt
ages, 6.3 vo lt s ac and ap-

Fig. 2. Fun~Vac power-supply schematic.
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fun ction of the fi lament (or
heaterj w hich actua lly glows
orange, wa rming the cath
ode. The 6BQ5 requ ires 6.3
Va t .75 Amps applied to the
f ilament. (This is about 4 112
Watts, or as much as the
total output power of the
tubel )

The plate operating volt
age (250 to 300 V) is appl ied
through pla te choke L2. In
o rder to meet the o bj ec ti ve
of using Radio Shack parts,
L2 wa s requ ired to be 100
u H. This is somewhat less in
ductance than the normal
val ue of plate choke, but ab
solutely no problems were
encountered. Rf output is
taken from the plate through
(7 and applied to the ma tch
ing network, U , L4, (8·C1 0.
Thi s network serves two pur
poses and is different from
the norm in tube ci rcuits.

Its fi rst purpose is to
match the impeda nce of the
plate(about 2500Q) to a 50Q
antenna load. This is acco m
pl ished by ( 6, C9, and l3.
The second purpose is har 
monic fi ltering, which is ac
complished by bo th sec
tions The matching network
is actua lly two pi networks
com bi ned . O ne m atches
25(X1Q to SOQ and the other
is a 50Q-to-50Q match.

A lthough the pi netwo rk
is a standard method of
matching impedances in a
plate circuit. this network is
differen t in one aspect: it is
fi xed -tuned . No rm all y, a
v a ria b le- loa d ca pac i tor
would be used at C10 to ad
just for an antenna load of
between 30Q and 70Q , A l I o f
todav's equ ipment is fixed
tuned for a SOQ antenna
load, and w ith an tenna
t ransmetches in abundance,
the necessity for a variable
load co ntro l no longer ex
ists. Another norm in tube
ci rcui ts is to use a veri
able-tune-eontrol capacitor
at C8. By designing for a
somewhat lower Q , this
capacitor was made fixed .
No tuning adjustments are
required ! The ent ire t rans
mi tter can be built on a
sm all PC boa rd just like to
day's sol id-state rigs, w ith no

to 24 V is much, much sa fer
to work with than 300 V!

Ci rcui t

The basi s of the t ransmit 
ter is a bBQ5, a 9-pin m inia
ture beam-power pe ntode
ava ilable from Radio Shack.
The 6BQ5 is a rugged device
capable of dissipating 10 to
15 W atts under a 50% (W
duty cycle,

The 6BQ5 functio ns as
both oscil lator and ampl if i
er, The oscil lator uses fT243
fundamental crystals in a
Pierce configurat ion. ( 1 and
( 2 provide feedback be
tween the cont ro l grid and
cathode. The oscillator is
keyed by breaking the cath
ode -to-gro und connec t io n,
L1 , R2, C3, and C4 comprise
a wave-shaping circuit to
elimmate clicks and sluggish
start ing of the oscillator.

The big power-waster of
th is circu it (as w it h al l tube
ci rcuits) is the f ilament. A
tube work s by heating the
cathode to jar elec t rons
loo se from its specia lly
coated surface. This is the

Objectives

M y ma in object ive w it h
th is rig was to design a tube
transmitter that f it in with
the ent ire Fun series of sim
ple, low-cost gear. It would
be worthwhile to rev iew the
ent ire series, pa rt icularly the
arti cle on the Fun-Mitter (73
Magazine, f ebruary, 1981 ;
see also " Fun-Equ ipment
Revisited" In the January,
1983, issue). The Fun-Mitter
is a 5-Walt, 80- through
15-meter solid-state t rans
mitter. The characteristics
of the Fun gear are: small
size. simple const ruc t ion, no
adjustments, and all part s
ava ilabl e from Radio Shack.

The objectives of the Fun
Vac were, m addition:
• PC boa rd const ruct ion

with the same size board as
other Fun gear (2% " X r)
• a cost less than $25
• easy assembly
• 2 to 5 W att s o utput

All of these objectives
were met Even a 3OO-vol t
power-supply design is in
cluded here.
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Fig. 3, Using the fun-Oscillator and Fun-Amp with the Fun-Vac. The Fu n-Amp relay-con trol
voltage is needed due to the methods used with the Fun-Mitter. Mount resistors Rl and R2
very close to 51.

Construction

Before beginning the ac
tual co nst ruction of the Fun
Vac. a review of sa fety prac
tices with high vo ltages is
necessary. The high vo ltage
used in this circuit ca n be
lethal! When vol tage is ap
plied, never tou ch anything
on the PC board o r in the
box. Always keep one ha nd
a wa y w hen ma kin g any
measurements.

Using PC board construe
tion for the Fun-Vac greatly
simpl ifies bui lding the rig
and makes it a s simple to
build as sol id-state gear. PC
board use a lso eliminates
wiring errors, All of the parts
e xcept the jacks, switches,
a nd the plate-current LED
are mounted on the board .

The 68Q5 tube ca n be
soldered direct ly to the PC
bo ard w ithout a tube
socket. Th is makes the load
ed board shorte r, which is
important in mountin g. If
you purchase a new 6BQ5
from Radio Shac k, there
sho uld not be a need to re
place the tube, rendering
the usual pract ice of using a
tube soc ket unnecessa ry.

FT243 crysta ls and sock
ets can be o bta ined from a
num be r of sources and a re
quit e inexpensive. Mount
the socket on the front
pan el to fa cilitate easy
c hanging during operation.

The plate-curren t LED
sho uld be mounted in a hole
on the front panel and glued
in place. Ro ute the wires to
the LE D ca re fu lly sin ce
these wires carry the high
voltage. If possible, don't
leave ba re wire exposed
anyw here in th e hi gh 
vo ltage circu it.

The sheet-metal work
necessary with the Fun-Vee
is much simple r than it was
in a co mpara ble tube trans
mitter from fiftee n years
ago Before, heavy metal
was used , ofte n even steel,
and it had to be punched for
tube sockets, va ria ble ca
pacitors, a nd la rge coils. Us
ing the Radio Shack cabinet
makes sheet-meta l work
easy. The light-gauge a lum i-

RH.~ COHTRO l
VO cTAGE TO
FUN ...P

<e ,,"
ZE"ER
276 - '63

csa
rev
ZEHER
VE - ~U

__ _ ~•• TO SIA
(RF OUTPUT)

is actua lly capable of, but
the parts are easy to obta in
a nd the circuit is easy to
build. The transformer wind
ings must be connected in
phase in order to add vo lt
ages . If, afte r the supply is
Wired, no ac outpu t occ urs
at T2 seconda ry, then re
ve rse the connections at T1
seconda ry,

Using the Radio Shack
parts shown does make the
power-supply portion of the
Fun-vee nearly as e xpe nsive
as the rf circuitry. It may be
possible to subst itu te fo r the
filte r ca pac ito rs by using the
junk box or buying fro m a
loca l TV repair shop A val 
ue of 50 to 100 uF will work
fine, and even le ss ca paci
tance can be used at the ex
pense of Jess fi ltering a nd
regulation . Also, the trans
fo rme rs can be replaced by
any transformer that can
supply the needed voltages .

••
"',"O K

I,. "
2 "-04'

"'".
in"
271-0'6

•

---L3---

TO B+
(HIGH VOLTAGE)
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---L2 _
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Fig. 5. Component layout.

TO PC !lOMO
CRYSTAL
COI< "EClIO N

age doubler whi ch provides
2.B tim es the rms voltage
(2 ,8 X117j to provide about
320 volts dc.

Th is ar rangeme nt is no t
extreme ly effic ient and the
parts shown do not provide
a very "st iff" hi gh-voltage
supply. This results in le ss
power o utput tha n the tube

,
cr

I I
"I

l " 'lO~ H

RAD IO SHAC K
(2n -,O'.)
CHO "

"

TO CRYSTAL
SOCKET

LA'l TuRNS
WQuHa OVER
ENTIRE 80Dy
OF L a

TO J I • _
( KEY ) • _'2_

I C~
031
I I
ca
I

F ~O.. >- ---,
Fu~OSC' LlUOR

P"O ~O JACK

TO G 3VAC
( FIL AMENT)

back to back, a seco ndary
de volt age o f 117 volts is ob
tained . ThIS is po ssible be
cause of the relationship of
the tu rns ratio of the trans
former. (It is an old t ric k,
used in the past to obtain a
negative bias vo ltage for
tube rigs.I The 117 volts de is
appli ed to a fuJl-wa ve vo lt-

Fig. 4. PC board.
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Pho fo B. Im ide \'ie ~\ o f the Fun-Vac.

Photo C. PC board for the Fun-Vole.

Turn the power switch on
and wait at least 30 seconds
for the filament to warm up

th e Fun-Vee are real ly not
adjustments at all; thev an
checks to ensure proper op
eration. It possibl e, obtain a
voltmeter ca pable of mea
suring ole and de vohagt' oi
greater than 300 V At this
time the two power-supplv
vo l tages shou ld not br
hooked up to the l-un-vac.
With the power on, r arofullv
measure the h igh volt age,
The reading should be bt-'
tween + 2S0 vo lt s and
+ 3S0 volt'>,

Next. connect t ilt' fi l,l
meu t-volt age wire to the PC
board . Switch til(> voltmeter
to the ac range and measun
the f il ament voltage . It
should be around 6 j V , If it
read s more th an 7 volts ac, a
filament-voltage dropping
resistor may need to be add
ed -R =(V-b.:H1.7S At this
t ime, with 6.3 V ac on the fil 
amen t, there should be an
orange glow from the tube,
indicating that the tube fila
ment is working.

Next, with power off, con
nect the high voltage to the
ci rcu it board through the
front -panel pl ate-curren t
LED. Al so, hook up a dum 
my load to the antenna con
nector and insert a key in
to 11 .

(Two in parallel)

(Two In series)
(Two In series)
(Two In series)
(Two 47 pF in parallel)
(Two 470 pF in parallel)

Ad juslmenl

1he -eietv is ctor cannot
be o n >rempha..iced. During
ad iustme nt. With the case
open. It is very easy to ac 
cidentallv to uch the high
volta ge . Whenever the
cover is o ff, alw ays be awa re
of where the high-potential
voltage points are.

The on ly adjustments of

27()'253

Pun-vee Parts List
(with Radio Shack numbers)

272·120
272-123
272-131
272-1071
272·1 051
272-1051
272·1051
272·121
272-125
272·125
276-041
274-252
278-201
278-201
273-102
273-102

C1 4.7 pF
C2 100 pF
C3 .01 ..F
C4 .47 ..F
C5 .005 350 V
C6 .005350 V
C7 .005 350 V
C8 94pF100V
C9 940 pF
C10 470 pF
CRl LEO
J 1 Phone jack
J2 S0-,,39 ant. jack
J3 S0-239 ant. jack
11 100 uH choke
L2 100 uH choke
L3 Remove 7 turns

from 273-101 A choke
L4 Remove 17 turns

from 273-101A choke
R1 47k, 1/4 W 271 ·1342
R2 100,1/4 W 271 -1 311
R3 15k, 1 W 271-()40
S1 OPOT 275-1546
V1 6B05
Y1 7·MHz FT243 crystal
Case

possible switching arrange
ment are shown in Fig. 3.

The Fun-Amp is easily
added to the Fun-Vole. It re
quires a control signa l to
cont rol the Fun-Amp relay;
this can be brought out at
the Fun-Vole through a pho
no jack. The Fun-Am p will
provide around 20 Watt s of
output power from the r un
Vae. Detail s at the Fun -Amp
use are given in Fig 3.

num is ea sily worked using a
hand d rill .1I1d a kmte

Mounting o i tht' PC board
in the ca binet sho uld be
done wi th carp If the Rad io
Shac k cebmet I"uwd. it will
be necessary to mount the
board at right a ng les to the
caw-, as shown in Photo B If
desired. the bottom of the
board ca n be covered With
e lectrician 's tape to kocp
fingt-'rs from acrident ellv
tomh ing the high volt age.

The wiring used is not par 
ti cular lv r ritira l JIll' fila 
ment wire sho uld hI' ,It lea"t
22 gaugp. All rf wi ring
...hould be with coax. and
RG-58 will work fine.

After the power-supplv
section is com ple ted. do not
connec t the vol tages to the
Fun-Vee PC board Ihi ... W ill

be done af ter p roper opera
l ion of the supply is verif ied.

v fo a nd Amplifie r Use

The Fun-Vfo (2/82) and
Fun-Amp (5/82) can be used
with the Fun-Vole easily. Us
ing the Fun-Vfo requires the
addition of a step-up trans
former to match the ou tput
impedance of the Fun-Vfo
to the high impedance of
the control grid o f the Fun
Vole. The vfo signal is ap
plied to the crystal socket.
A sw itch can be used to
sw it ch between vfo and
crystal , Details o f the im
pedance transformer and
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lARSEN ANTEN
1N THE FAST

Race car communications
demand the best from on antenna
under some of the worst conditions.
Split second decisions require reliab le

signals a t excep tIonally high speeds.
That's why Larsen Antennas are

used on race cors at the Indy SOD.
Because Larsen Antennas are

designed to take high speed wffh
minimal signal d Istortion. Proving they

con travel in the fast lone without
putting a drag on their performance.

Larsen's precision tapered stainless
steel whip provides maximum
flexibility while minimizing radiation

pattern d istortion. gMng you a cleor
consistent signal.And Larsen's

TRAVEL

exclusive KOlrod~p lating, 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.
With a no nonsense warranty that
won 't slow you down.

So, whether you're fof/owlng the
racing cIrc uit or a focal rescue effort,

youl1find Larsen Antennas will keep
you ahead of the situation wIth

dependable certcararce:Ask your
favorite Amateur dealer to

d emonstrate how you con hear the
difference with Larsen Antennas.
write for our free Amateur catalog.

~rsen Antennas
IN USA LOrlen Eleefronlcs, Inc.

11611 N, E. SOth Avenue PO. Bolt 1799 VOncOU\l6f, WA 98668 Phone: 206 -573-2722

IN CANADA: Canadian Lorl. n Electronic., Ud.
283 E. 11th Avenue. Unit 101

VCJncoU\l6f, 8.C. V5T 2Cf Phone 604-872-8517

ICiilrOd. Is0 ,eglst.IlI"tr~mork01 LOrMn Electronlc&.lnc.1n USA and ConOda.

ICiirOd"' II; 0 .......8(1 1tQ<le+,...k OfLorMn EIed'ooolC&, ItlC.In USA and CorGaa.
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Watts should be observed .
WIth the key closed.

For vfo operation, merely
subst itute the Fun-Oscillato r
for the FT243 crystal and
proceed as above.

If problems are encoun
tered, a logica l an dlys is
should reveal the trouble. If
power-supp ly voltages are
correct, then the problem
can be isolated to the f-un
Vac PC board , Measure the

Fun·Vac Power Supply Parts List
(with Radio Shack numbers)

Cl Each capacitor should be about 25 ",F at a
C2 voltage rating of at least 200 volts. This can

be done by wiring four 272·1044 l00-",F
5O-volt caps in series for each.

CRl 400-V, l ·Amp diode
CR2 400-V, 1-Amp diode
Rl lOQ 'h W
R2 lOQ V, W
S1 SPOT switch
T1 Transformer, 12.6 V ac, 1.2 Amps
T2 Transformer, 12.6 V ac, 1.2 Amps

Fuseholder
112·Amp fuse
Line cord

With a .m-metl'r c rvsta l in
stalled and the rece ive/
t ransm it SWitch ..et to trans
m it, close the key . The front
panel plate-cur rent L ~ U
should light, indicat ing the
pl ate cu rren t 0 1 around .lO

to 50 mA Thi\ indica te s
proper operation If d watt
meter is co nnec ted between
the antenna jack and the
dummy load. a po wer out
put at between 2 and 5

276-1103
276-1 103
271-001
271-001
275-324
273-1505
273-1505
27lJ.365
270..1271
278-1255

vo ltages at the var io us
points around the board cor
responding to the ind icated
vol tages on the schem at ic.
If your voltages vary signif i
can tly from those given,
then check and re -check for
improperly soldered con
nections, m iswiring. or fau lty
components.

Operation

Using the Fun-Vee for
contacts is almost as much
fu n as building it! As With
the l-un-Mitter. a SOQ reso
nant antenna must be used.
This usually will provide a n
sw r of 1 to 1, which is a good
met hod o f monitor ing load
condit ions With todav's sta
t ions, th e necessarv 50Q
load antenna probably al 
ready exists due to the prev
alent use of transrnatches.

Allow the Fun-V ee to
warm up for at least 30 sec
onds before use. In some
ways, the soft warm glow of
the tube as you operate is a
reassuring feeling - rem irns-

cent of days gone by. Inci
denta lly, the heat generated
by the soft, warm glow of
the tube l iterall y will keep
your coffee warm-a side
benefit of the Pun-Vee.

To operate, merely se lect
the correc t operat ing f re
quency, sw itch 51 to trans
mit , and begin keying, The
receiver is connected to the
receive antenna jack on the
rear panel of the Fun-v ee.
The low power of the Fun
Vac elim inates the necessity
of a stdetone or receiver
mute cont ro l since the ac
tual signal can be listened to
on the receiver without
overload ing,

Conclusion

The Fun-Vee provides d

m ea ns o f experimenting
with tubes using modern
methods. (If o ther band cov
erage is desired, refer to the
Fun-Mitter articles.I I t ' s
amazing how simple those
ma ssive old rigs can be.
Happy nostalgia! .

ASP -
RF SPEECH
PROCESSOR

"G4MH MINIBEAM
ANTENNA"
High performance. min iature~a;o~te~o:-~:~r>----''I¥
na has 6' turning radius. Bui lt from
quality materials for durability in the
worst weather. '1" etementrs' boom.
Weighs 14 Ibs. Operating treouen
cles: 20m, 15m. 10m. Kit - $139.95.

Installs in MIC
line. RF clipping
wi th speech shaping from 0 to 30 db in 6 db
steps. Frequency response 400-3400 Hz ± 3
dbs. Total harmonic distort ion at 1 KHz. at 30
db clip level - 1/2% . Accepts Hi or Lo Irn
oecence MICs.

FL·3 = FL·2 +
AUTO·NOTCH
That ' s r ight ! What
you have been asking
for is here. Combin
ing the knife-edge
selectivity of the FL·2
with the unique auto-notch feature of the
FL·' has produced our most ettectrve multi
mode audio f ilter ever. Double-notch capabili ty
(one manual and one auto) for when that se
cond whistle appears.

RFA-BROADBAND
PREAMPLIFIER
Strengthens signal reo
ception 01 any transceiverl
receiver between 5 and
200 MHz. 9 db gain + low
noise and 3rd order inter-
cept of + 20 dbm. RF ewncneo. Requi res 12
dc @ 40 rna.
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MODELS

ANTENNA
TUNERS

MFJ·941C 300 Watt Versa Tuner II
Has SWRlWaltmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

95
(+ $4)

Ham Radio'. mo.t popular
antentUJ tuner. Improlfed, too•

A '
Q '~ '

,
•

Flslest sening MFJ tuner . . . because it has
the most wanted features at the best price,

Mltclles everything trom 1.8-30MHz: dipoles.
lnwerted vees. random Wiles, vet c eis. mobile
whipS. beams, batarcee and coax lines.

Jl UII up " 300 wans RF power lZILll!!ll
$WR and du,)l n1"9t! .attmeler (300 & 30

watts tull scale. forwardlrellected power).~

live meier measures SWR 10 5 warts.

50-239 connectors. 5·way binding posts. fm.
ished in eggshell willie With waln ut·glalned sees.

4 DIller 300W Models: MFH40B. $79.95
( + $4). like 941C less balun. MFJ·145. $19.95
( + $4). like 941C less antema SWitch. MFJ..944,
$79.95 {+ $41. like 945. less SWRIWattme1er.
MFJ..943, $69.95 ( + $4), like 944. less anlenna
swi tch. Optional mobi le bracket lor 941 C. 940B.
945, 944. $300.

MFJ·900 VERSA TUNER MFJ-949B VERSA TUNER II MFJ-962 VERSA TUNER 1/1

MFJ', besl 300 watt Versa Tuner IL
Mllthe' ewtrylhi.. Irom 1.8·30 MHz, coax.

randoms, balanced hnes, up to 300W ~tput ,

solid,sta te or tubes.
Tllne, HI SWII on dipoles, vees. 101'19 wires.

vetcats. Whps, beams, quads.
8uilI:-in 4:1 bakm. 300W. 50·ohm dummy...!aL

SWR meter and 2·range wattnlelef (JOOW & 30W).
& pnition IfIttnlll ,witcll on front panel, 12

po$Ilton air·w~ inductor; coax ccooectes. bind,
ing posts. black and bell;!e case 10x3)[1".

MF.f.962

lIun up to 1.5 KW PEP. match any leed line
from 1.8·30 MHz.

auihoin $WRfWallmtler has 2000 and 200
watt ranges. forward and reflected,

6 po'ition Inltnlll switcll handles 2 coax ~nes

(direct or tllrDU!lh tuner). wire and bala rlCed lines.
4:1 Ulun. 250 pI 6KV cap, 12 PGS· indUClor.

Ceramic swrtc tes. Black cabinet. paoet.
ANOTHER 1.5 KW MODEL: MF.I·961, $119.95

( + $1 0). SlfTltlar bul less SWRIWattmeter.
MFJ..l0, 3 1001 COil with cannecto", $4.95.

~ - - -
I .... I1t!1 =._

I';-~ ~:
- ----"-------------0= -

MF.f.949B~ Jt - ~

0 ! _4 1'.
0 .:.lY.. 0 (I

MFJ-900

$4995
{+ $4)

Matches cou. random wires 1,8·30 MHz.
Handles up II 200 ••tts Dulplrt; erucem ai,

wound Inductor gives more watts out. 5.2.6".
Use Iny Irartsceinr. solidsla1e Of tube
Dl*2tt .. binds With one amenna.

2 DTHER 200W MODELS:
MF...901, S59.95 ( + $4). •ke 900 but ,ncluOes

" 1 balun lor use with balanced lioes .
MfJ.1601D. $39.95 ( + 54). lor random wires

only, Greal lor apartment, motel. camping. coera
tlon Tunes 1,8·30 MHz.

For teen. inro., order or repae status. or calls
OIltside continental U.S. and inside MiSS.. call
601·323 5869
• AI MF.I products uncaMitionl'" gU.f.ntHll for

one Yflr (except " ...Ied).
• PrDducts ...~ hm MF.I an lelurftlllle witbill

30 dlys for ruI f1!tund (leu sllippi"l).
• Add ,liptJli.. & IIIndi"l cU"'s ill IlfllUnls

slllwlI ill p3f1!nllleses .

To ord.r or for your n e a r• • ' d. a'.r

[;!II CAll TOll FREE I~,

~~ 800.647·1800~

Write for FREE catllog, 0'" 110 producls

M~ • ENTERPRISES,
...." INCORPORATED

.....7 Box 494. Mississippi Slate. MS 39762

MFJ.989 VERSA TUNER V

MFJ-989

New smaler 'ill rnarcres new smaller ngs 
only 10·314Wx4112Hx1 4,718D".

3 KW PfP. 250 pl6KV caps. Matches coax.
balanced eres. random Wiles 1 8-30 MHZ.

IIl1er ind.ct.... 3dlQlt turos counler plus spm
net knob lor precise Induclance contr ol 10 gel
mat SWR down.

lkiitloin 300 .,tt, 50 .lIm dummy 1oId.
Bu~I ·in 4:1 lemlt IlIlun.
Buill ·in Iighled 2% meier reads SWR prus lor

waroeenectec power. 2 ranges (200 & 2000W).
6 position i1nl . IwilCh. AI, cabinet Ti ll hilll

MFJ.984 VERSA TUNER IV

MFJ-984

Up " 3 KW PEP and II matches any teeonee.
1 830 MHz, coax. balanced or random.

10 amp IlF .mmtltr assures max power Oil
min, SWR SWRIWanmeler. lor /reI., 20001200W

I. ,.,itielllllllal indvcl.... ceramIC SWllch.
1 pes. ant !iWftCh. 250 pl6KV cap 5xI4xI4 ".
300 .,11 lIIumll'ly 10M. 4:1 fermt Nlun.
3 MORE 3 KW MODH.S: MFJ·tll. $239,95

( .. $10). like 984 less ant, SWI!Ch. ammeter
MfJ.tI2, $239.95 ( + $101, like 984 less am
meter. SWR/Waltmeter , MFJ ·9IO . $209.95
( + $101, li ke 962 less ant SWitc h,

.... s.... List 0/ A<;I .,.'/Ise ,s 0" page Il (
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L I9131842'7745 1202 E. zsro Lawrence, Kansas 66044

--------

FLE 1
BILITY

AEA once again breaks new
ground in the code com
munications field with the
new model MBA·RC reader/
code converter. The MBA·RC
decodes Morse, Baudot or
ASCII signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorscent display. In
addition , it will output Morse
code for keying your transmit
ter. It will also generate Rny
(Baudot or ASCII AFSK two
tone output. (170 or 850 Hz
shifts.) Any of the acceptable
input codes can be converted
to any of the specified output
codes (any speed to any
speed). If you have any of the
common Baudot RTTY ter
minals as an example, you
can now send and receive
Morse and ASCII with your
keyboard and printer. You can
even generate ASCII or
BAUDOT ATTY using your
Morse hand key or memory
keyer.

Prices and Specifications subject to
change without notice Of obligation.

Software @copyright by AEA.

BRIITS TWO·WAY RADIO
2508 N. Allanta Rd.
Smyrna, GA 30080

(404) 432·8006
1.800-241·2027 ,m

AEABr ings you the
Breakthrough!
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WNCONVERTER $149.95

OT* DO .-HI ZO __ __--- APi ELECTRONICS
,. P.O. Box 4532

..., Las Vegas, Nevada 89106
(702) 386·7029

2300 MHz Amateur Downconverter ...213

Unequaled in performance at any price.

• 55+ db system gain. • Highly sensitive for very weak signal
• Special image rejection ci rcuit ry reception .

gives additional 3 db improvement • Tunes 2000 to 2500 MHz.
over other designs. .120° low noise amplifier in front end.

• Unique temperature compensation • Complete wit h power supp ly, cables
circuit gives high stability. and mast mount.

'HI Zoot = total abso lute ult imate performance.

"On-The-Air"
I I

I ij I
I I I
I The Interfacetm I

SUgg. price $189.95

I Your personal computer becomes a complete CW I I
RTTY I ASCII send and receive terminal With The Inter·
face linking It to your transceiver.

I If you own an Apple II or Apple II PlUS, Atarl400 or 800, I
TRS·80 Color Computer, or VIC·20, The Interface will
put your computer "on·The·Alr".

I sottware for each system features split screen dts- I
play, bUffered keyboard, status display, and message
ports. Attach any centrontcs compatible printer for

I
hard copy. Software Is available, on diskette for the Ap· I
pie and program boards for the others, at an additional
cost.

I
Apple Atari VIC·20 TRS-80C I

diskette board board board
$29.95 $49.95 $49.95 $59.95

I See The Interface at your authorized Kantronlcs oeat- I
er, or contact:

I IIIKantronics I
J



Barry Electronics Corp.
WE S H I P WOR LDWI D E WaRLD WIDE AMATEUR RADIO SINCE 1950 ...305

Your one source for all Radio Equipment!
OMMI!RCIALAADIOS
tocked & ••rvlced on

pr.ml_s.

Yfl·b Tow ..
Hy-oeln Tow & Ant.nn n .
end Rolo.. will b. ehlpped
dl..et to yCH.I FREE ofehlpplng co,,"

SMART PATCH
CES·Slmplex Autopatch 510-SA Will Patch FM
Transceiyer To Your Telephone. Great Fo.
Telephone Calls From Mobile To Bas8_ Simole
To use . $319.95

DIGITAL
FREQUENCY
COUNTER
TriOnyll'
Mod.1 YR·1000 •
0.800 MHz
Olglmu Mod.1 0·510 50 HZ·1GHz

D.ntron Ampllfl.r" Tun..., R&CiIIVfI.. Slock·
.d: ClIpp.rton T, Clipperton l. GLA·1000B.
GlT·1000, a ,llon. MLA·2500 2 M.t.r 1800
Wett, Un• • •• MLX Mini T••n,e.IVflr, Th.
ScCH.I1 C.A.P. T..n,e.I~••, Horizon On.
T..nK.I~." St. lion On. CW Redlo SI,lIon.
Writ. for , e or e.11.

SANTEe
ST·I44/UP
ST-440/UP

NEW IMPROVED
MURCH Model UT2000B

New TEN·TEC
Corsair In Stock

BENCHER PADDLES &
Vlbroplex Keys In Stock!!

MIRAGE 8· ,8·1016, B.108,
B·3016, C·22, C·10S, 0·24, 0·1010

Tokyo Hy-Power
L1nears In Stock
HL·20U HL·82V
HL·32V HL·160V

Communications Specialists
Encoders In Stock!

KITTY SAYS: WE ARE NOW OPEN 7 OAYSA WEEK.

Saturday & Sunday 10 to 4 PM
Monday·Frlday 9 to 6:30 PM

Come to Barry'S for the best buys In town. For
Orders Only Please Call: 1·8()()'221·2683.

D IICOMI
IC·R70, IC·720A, IC·730, IC·740, IC·25A,
IC·251A, IC·2KL, IC·451A, IC·290H, IC·45A

..
'"'"~?:

......,. .!i-. ... ,,
III ••••
p"•

BIRD
Wattmeters &

Elements
In Stock

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES

KANTRONICS
Mlnl·Reader, Interface,
Software & Code Tapes

EIMAC
3·500Z
5728,6JS6C
12BY7A &
4·400A

" FT·ONE. FT-980R FT·102, FT-101ZD, Fl·707, FT·230R,
Anchors A'welgh for our Sale FT·480R, FT·720RU, FT·290R, snc.rzoe, FT·625RD
on Washington's Blrthdayll YAESU ICOM L,nd·Moblle HfT DRAKE TR.~ TR.7A R·7A L-7 L.15 E rth

FT.208R IC2AT WII_ Mlnl.Com II ,. , , • a
FT-708R IC3AT V..." FTC·2203, FT-4103 Satellite Receiver E5R·24. THETA 9000E & 500,

IC4AT loom IC-M12 (....01...) Digital Multlmeter ModeI1ll8550-S95.00..t£, le .H12

New York City's

AEA 144 MHz
AEA 440 MHz
ANTENNAS

We Will Not Be Undersold Call:

212·925-7000

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY, NEW YORK CITY. NY 10012.
We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
Astron, B & K, B & W.J Bash, Bencher, Bird, Buttemut, CDE, CES, Collins,
Communications ~pec. Connactors, Covercratt, Cubic (Swan~
Cushcrart, Dalwa, Dentron, Dlglm8Jl, Draka, ETO (Alpha), Elmac, En·
comm, Henry, Hustler (Newtronlcs), Hy·Galn, Icom, KLM, Kantronlcs,
Larsen, MCM (Dalwaj, MFJ, J.W. Miller, Mlnl·Products, Mlraga,
Newlronlcs, Nye Viking, Palomar, RF Products, RadloAmateurCalibook,
Robot, Rockwell Collins, Saxton, Shure, Swan, 'retex, Tampo, Ten-Tee,
Tokyo HI Power, Trlonyll TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radlo~Vocom,Vlbror,lex, Curtis, TrI·Ex, Wacom Duplexers,
Repeaters, Phelps Llodge, Fanon ntereoms, Scanners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALER INQUIRIES INVITED. PHONE IN YOURORDER & BE REIMBURSED.

"Aqul
S. Habla
Espanol"

CI....nc. on our WW II
eurplu' In~.nloryon
Wnhlnglon', Blrthdey.

BARRY INTERNATIONAL TELEX 12·7670
TOP TRADES GIVEN ON YOUR USED EQUIPMENT
STORE HOURS: Monday·Frlday 9 to 6:30 PM
(SI.50 par1l:lng acroas the street)
Saturdsy & Sunday 10 to 4 PM (Free Par1l:lng)
AUTHORIZED OISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

IRT/LEX·"Spring St. Station"
Subwayll: BMT·"Princa St. Station"

IND-"F" Traln·Bwy. Station"

Bus: Broadway #6 to Spring St.
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Adventure • Sarawak
Two DXpeditioners journey to the land of headhunters

and send a signal to the rest of the world.

Kirst ; Jenkins-Smith VK9NL
PO Box 90
Norfolk Island
Auwalia 28W

The three 9MBs; left to right, l im 9M8JS, PauI9M8PW, and
Kirst; 9MBNL.

Jim at the rig.
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Sarawak- the land of the
Hornbills, in Northwest

Borneo: It is a country of
rain forests, rivers, and unex
plored areas. It is also a
country of culture, arts, and
handcrafts . Once the do
ma in of h e a d h u n t er s ,
Sarawak is no w the la rgest
of Malaysia's 13 states.

So reads the caption on
our QSL card from th is oper
ation. The idea of visiting
Sarawak during our ho lidays
came to us early in the year .
It did not seem to appear on
any of the guid ed -tou r
brochures which came our
way, and as we are not very
tourist-minded, this made us
look into the possibili ty of
visiting and also doing some
operating from there.

There were no problems
regard ing travel and visas.
Modern jet-l iners connect
with Kuch ing daily, and for
us it was a matter of t ravel
ing No rfol k lsland - Syd
ney - Singapore - Kuching.
We had contacted Paul
9MBPW beforehand and he
was most helpful in arrang
ing accommodat ions fo r us
in the Ang lican Chu rc h
hoste l. Here we were able to
rent a small f lat and thus be
independent .

This is necessary in this
sort of venture since not ev
eryone apprec iates their
ho u seguest s staying up
through the night making
cups of coffee and shout ing
into a m ike. And hotel ac
commodations -apart from

being expensi ve -present a
problem in that hotel meal
times do no t coinc ide with
the times of the day when
band cond ition sare down to
not hing and it is m o st
suitab le fOI the operators to
take a meal. In fact, they
have a way of serving dinner
and break fa st at peak
operating times. So the hos
tel was ideal in many ways
It also was central and close
to sho ps and restaurants.

We had applied for our li 
censes months before. and
o n arrival in Kuching were
informed that these would
be issued for the period of
time we were visiting the
country. Thi swas good news
indeed, as we were well a
ware of the relu ctance to
is su e guest- l i c e nses In
Malaysi a.

It now was a matter of
proceeding to set up our op
erat ing quarters and sta t ion.
Jim got bu sy with the multi
band dipole whi ch we even
tua lly were able to hang
from under the roo f of the
bui lding across the yard and
make fast in a suitable tree.
Paul had a beam he was no t
using which he lent us. It
needed some repairs and
handiwork done to II, and
Jim got bu sy with this chor e.
At the same time, we were
making enqu iries as to
where we might be able to
obta in a stee l water pipe to
mount the beam on. We
were met with a st range re-



The battery setup after the lightning strike.

-

Our water-pipe antenna, overlooking Kuching.

luctanee which we did not
ge t to understand until ove r
a week lat er, but we dec ided
to find pipe for ourselves.

Nowhere did we see such
an item. but after mak ing
our way through nooks and
crannies in the sho pping
cente r, we finally found a
sho p where they sa id that
they could help. So across
the street we went; a large
storage room was unlocked.
and there within were literal
ly hundreds of pipes. We se
lected a 20-foot piece and
asked if it could be brought
home to us.

" No, n o .. (w it h a n
apologet ic smile)!" Wel l, by
this time we thought we had
wasted enough time o n the
pro ject and the main th ing
was that we had the pipe
within ou r reach. So reso
lute ly we picked it up be
tween us and paraded home
throu gh the streets to the
vast enjoyment of the lo
cals. Once home, there were
no more difficulties. The
caretaker and one of the
gardeners came along. of
fered to hel p us pu t it up,
and the job was done in
minutes.

Later on , visit ing the po
li ce museum at For t Mar
guerita, we real ized why we
had experienced some re
luctance in " o pe ra t io n
water pipe." The re on dis
play were seve ra l guns and
morta rs homem ade fro m
water pipes which had been

co nfisca ted from terrorists.
We hasten to say that Sara
wak is a well-ordered and
safe state at present, but ob
vious ly they have learned
from history and are not tak 
ing any chances.

We were now in bu siness .
We had decided to concen
trate on CW contacts as this
mode was more needed
from East Malaysia . We d id
not have a thunderi ng suc
cess that first day . We had
the d ipole on ly up to the
first fl oor and there was a
CW contest o n that week
end. So, un less people were
loo king fo r us. we could not
break through on the busy
bands . We also fou nd that
propagat ion was not the
best to America and Europe.
but was excellent to Asian
count ries and the Pacific . It
took a couple of days to get
the antennas erected to
their full potential. but
gradually we worked our
way into the rest of the
world .

Openings to America and
Europe conti nued to be a bit
tricky, but with coopera tion
from the peo ple ca lli ng. we
were able to work pileu ps
giving suc h reports as 529
and even 429. This is not
possible unless there is some
restra int on behal f on the
ones awa iti ng thei r turn. The
band s usually o pened prop
e rly for a few hours from
midnight on and the pa th
wou ld be open to the USA

and Europe. which created
some tremendo us pileups.
The Eu ro pe a n s a re not
known for the ir patience
and restra int in these c ir
cumstances. so it was pla in
hard work. It was. o n the
othe r hand, a pleasure to
work a pileup of lA-boys .
Their operating manner is
above re proach.

Anyway, we continued in
this manner for the first
week an d were looking for
wa rd to the weekend when
lo ts of people who have
only weekends availa ble for
th eir h obby wo u ld be
a round . On Saturday after
noon, however, there was a
tremendous flash of ligh t
ning simultaneous wit h a
deafening crash of thunder.
Jim was outside making im
provements to the antennas
and was holding the 4O-me
ter dipole in his hand at the
time. It was lucky that he es
caped being sizzled. That
the power supply to the rig
died instant ly is rea ll y of
minor importance in co rn
panson. Howeve r, we were
effec tive ly shut down for 24
ho urs while we tried to re 
pa ir the power supply,

We were ab le to buy
some of the components we
knew had blown, but a fte r
struggling unti l 2:00 a m Sun
day repl acing these and still
no t making it work, we real 
ized we were going nowhere
unless we could gain access
to a good ham shop. With one

resident ham in the count ry,
the shops d id not stock ham
gear. We finally arranged to
hire a battery and charger
which gave us 25 Watts. and
by borrowing Paul's linear.
we could bring this up to
100-150 Watts and continue
o perat ion.

The second week was
most ly a continuat ion of the
first week. The number of
QSOs crept upwards, and it
was nice to meet old friends
in the pileups. We had real ·
ized by now that chec king
in to net s w e u sually
chec ked into from Norfolk
Island was vi rtua lly impossi
ble due to lack of propaga
tion at those specific times.
So. we ca rried on with the
pileups. st ill concentrati ng
on CWo Jim with his fancy
e lec tronic kever and I with
myoid faithful straight key.
(I want to go down in history
as the only Dxpedinoner
stubbornly st ick ing to a
194O-model straight key In
1982. hi.)

We had by now been 10

Sarawak lo ng enough to
have spent time sightseeing
and getting the feel of the
place . Kuchi ng is a fasc inat
ing c ity with a ll its o ld-world
charm intact. There are the
o ld narrow st reets lined with
shops a bso lutely sp illing
goods of every description
o ut onto the foo tpa ths .
There were the handmade
souvenirs made from loca l
materials. and there were
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The author stayed at the rig when the aerial fogging to kill
mosquitoes began.

A typical shop in Kuching.

• Quartz Accurate

• Less th an 1 inch square

and so also did our stay in
Kuching. We had sett led in
properly and were most re
luctant to leave. We took
one last look out the win
dow at the view of tile-cov
ered roofs, charcoal smoke
ris ing amongst them, and
one last adm iring look at the
orchids growing in a hedge
along the footpat h. The n a
quick good-bye and au revoir
to Pau l's fami ly and Paul
drove us to the a irport.

We rea lly had not wanted
to go, but we had received
the good news that we had
been successful in cha rte r
ing a vessel. the Cheynes /I ,
fo r ou r Ja nuary, 1983, Heard
Isla nd Dx pedit ion. So, al
though we had an unforge t
able hol iday and made
10,500 Q50s in Sarawak. we
knew that loads of work
regardi ng our Hea rd Isla nd
trip would be wait ing for us
at home and we just had to
move on.

Afterthought: It was very
hot in Kuchmg. The re never
seemed to be any breeze to
relieve the heat of the day.
And as the bands closed in
the midd le of the day, this
was when we emerged out
side for sight see ing a nd
shopping, Strange how that
old tune ke pt coming into
my mind all the time: Mad
dogs and Engl ishmen go out
in the mi dday sun , . It
could just as well read: Mad
dogs and ham-band -fans go
out . etc.! .

night. We sti ll beca me
covered with bites and just
hoped it w a s not t he
de ngue-car ryi ng kind of
mosquito that had feasted
on us.

The authorities had an on
going eradication scheme
agai nst th is partic ular beast.
and one rule wa s that if
someone contracted dengue,
every house in the neigh
borhood was treated with
a sort of spray. So it was
that on one fine eveni ng
there was a whirring sort of
no ise o utside, and the next
thing we kne w the flat
started filling up with a
dense fog (See photo of the
a ut hor at the rig at the
beginning of t he fogging
process.l

It got so thick that we
could not see at a ll at a
distance of 2-3 meters , We
cou ld not breat he, e ither, so
we agreed there was a limit
to how devoted one ca n be,
hi, and we wou ld not be
much use to our fe llow ama
teurs if we suffocated. There
was a lso the fact that we did
no t know exactly what the
fog contained and just how
harmfu l it might be to
hu ma ns, 50 it was a matter
of QRT and escape down
town for a mea l. (The frogs
were pa rticula rly no isy that
night. We th ink they were
kicki ng up a row beca use
their favorite food had been
done away with!)

All things come to an end,

dengue fever was a round
We swallowed anti -malaria
tablets against malaria and
kept our fi ngers crossed
against cholera, but as fa r as
dengue was concerned, we
just did our best to keep the
mosquitos at bay by spray
ing the room s and bu rning
mosquito-coils through the

• All 37 EIA Tones

...218

AVAILAB LE FOR IMMEDIATE DELIVERY

For more info rmation call TOLL·FREE
(800) 828·6884

NY: (600) 462·7242
CANADA: (416) 864·3160

O <ERR,TRO 1319 PINE AVE
r NICS NIAGARA FA LLS NY 14301
MOBILE OM" SYSTEMS (7161 282-7470 TLX 64.6303

the friendly people, hard
working a nd chee rfu l. We
spe nt many hours in the
museum, learning a lo t
about the c u lt u re and
history of the country.

And not far out of town
was the jungle, pract ically
undi sturbed. We also were
aware now that the dreaded

PROGRAMMABLE
CTCSS
ENCODER
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e Just 6-3/4" x 2-3/8"
x 9-3/ 4"

e Microcomputer con
trolled

e Detachable head

e 6 cha nnels of
memory with scan

e Full band scan

e 10 watts output 
also 1 watt low power

e Dynamic microphone,
inte rnal speaker,
mob ile mounting
bracket, and hard
ware Included

SPECIAL

$2290 0

• 28 - 29.995 MH z, 10
kHz steps with -1 00
kHz offset

AMATEUR·WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, Miami, FL 33176 ...s
Phone 305·233-3631
To ll Free 800-327-3102

CREDIT CARD HOLDERS MAY USE OUR
TOl l FREE ORDERING NUM BER

AZDEN.
PCS·2BOO 1D-METER

MICROCOMPUTER FM TRANSCEIVER

10·210-1

Typica l rejection:
:!:600 Khz@144 Mhz: - 28dB
:!: 1.6 Mhz@220M hZ: -4OdB
:!: 5 Mhz@450M hz: -SOd S

Thesolution tomost interterence. intermod, and desense
problems in AMATEUR and COMMERCIAL systems .

• 40 to 1000 Mhz ' tuned to your frequency
• 5 large helical resonators
• Low noise" High overload resistance
e 8 dB gain .. ult imate rejeclion> 80 dB
. 10 to 15 volts DC operation
e Size' 1.6 ~ 2, 6 . 4 . 75~ exc. ccnnecters
• FANTASTIC REJECTION !

PrICe .. $69.95 bipolar w/RCA Jacks
Connector options: BNC $5. UH F $6.

N $10
SUPER HOT! GaAs Fel opucn 520

• For lfil"5CeIWIS ilnd repealers · "M"lEU
• AulomallC oper<lloo" ' 1IllJuslilbit s.peeol il"" ampiAude
• SmiII SOle ' t41sy IftSlaIIallOO - 7 10 15 YQIls DC
• 8 aeleClilbie . rept'Dgr<JFM\ilb!e~ , each up 10 2 rrw< IOnO
• Wiled . 18S1ect. aflll p'Dll'ammed Wo1h \'OUr~sf

Ullllel lD- t • $39 95 Ullllel lD-2 w/ 2 10 10 monule 1imer . 559 95

We 0 11.. a complete line 0 1 1'lInam,n", anet ,ecei_ ' ."0'
.net .ynl_era too a""'leur and comrl*"Clal use ,

FleQU@'SIQU, , , .. C. llllOg Allow S2 10' UPS ""pp'''a ·WIIsr~a'tJ and VISA..-
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Put 2 Meters in
Your Shirt Pocket

Radio Shack's Pocket Weatheradio makes a dandy 2-meter
receiver. A few quick modifications will get it right on target.

Fig. 2. Hybrid squelch circu it.

inse rt from the ca p to have a
look at the board . The card
board insert can be cut off
permanently except for the
nine-volt-battery area With
a miniature phillips screw
d river, remove t he two
screws ho ld ing the volume
and tu ning knobs to their
sha fts, Also remove the two
sc rews from the c irc u it
board and the one a nchor
ing the whip a ntenna. Re
move the whip throu gh the
top of the case a nd take out
the circuit board , Unso lder
the leads from the speake r
itself to avoid e rrors whe n
reconnect ing. Use sma ll clip
leads to the speake r while
test ing.

Frequency Modifi calion

All that is req uired to cov
er two meters is the addition
of a 5-pF ca paci tor (paral lel)
di rect ly across induc tors l1 ,
l 2, and L4 , The locations of
these coil s are shown in Fig,
1. No existi ng parts a re re
moved . Afte r so ld e ring
these ca ps into place o n the
fo il side of the board. recon
nec t the speake r, sli p the
board back into the case,
a nd install the knobs a nd

te
p, ~ 2

".

Disassembly

Snap the plastic cover off
the Weatheradio case. A
ca rd boa rd insert ove r the
c ircu it board is firmly glued
to one of the e lec trolytic
caps. Carefully remove this

end followed by a 4.5..fv\Hz
ceramic filter and a total of
two les for i-f ampfFM de
tector a nd aud io amp. The
local oscillator is tuned by a
va ricap d iode , and a 10k pot
se rves as a tuning cont rol.
The rf amp is not va riably
tuned since the sma ll fre
quency range does not re
qui re it. Selectivity and fre
quency stabi li ty a re excel
lent for a tu nable VHF re
ceiver, but don't expec t top
se nsit ivity.

...
"2olO,F " ,

• ) . •
'" ,", •'00. "• , 00"." "'.... ' ~

TlQNAe '00'
"~~IU" 0 100£5 . ..
• ETC '",

'.'

TO CE ~HR

TAB Of
vOcu ..E
CO~T ROc

"'...

• Rl, RA 01'
0'. 02 lOU
' ~'o. ' ~ ~ A

than 4 x 3 x 1 % inches.
Originally covering the
162.40-162.55~Hzweather
band. the state-of-the-art cir 
cuit featu res of the Weath
erad io make it an idea l
choice for conversion to
two-meter FM. The f requen
cy modification consists of
simply add ing three 5-pF ca
pac itors ac ross three induc
tors , Thi s modifica t ion
a lone makes a dandy moni
tor, but the addition of a
simple squelch circuit puts
icing on the cake.

Weatheradio Circuit

The schematic included
with the radio shows a sim
ple. well-designed circ uit
co nsist ing of a zener-regu
fated. three-transistor front

L~fer /(olb KJP/G
PO 8 0\ 161
Lebanon OR 97355

g ualitv. simplicity. and
low price make this

shit -pocket two-meter re
ceive r surpass anything on
the market. if indeed such a
compact gadget with these
features is available.

The heart of the FM moni
tor is a "Pocket weatbera
dto" which is listed in Radio
Shack's 1982 catalog for
$12.95 and measures less

Fig. 1. Weatheradio compo
nent layout.
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5 pF ACROSS L4

_ C2

The protective coating on
the foil can be scraped away
at points needing the so lder
co nnectio ns. Watch battery
polarities and note tha t the
Weathe ra di o sc he ma t ic
chassis symbol designates
nine vo lts positive. Be su re
to connect the posit ive lead
of the sq uelch ci rcuit to a
poi nt after the on/off switch
so it does not draw current
when the radio is turned off .
A circuit mod ification or er
ro r o n the Weathe radio
sche matic has pins 2 and 3
of audio amp le2 reversed.
Squelch output (from 02
and e3 of Fig. 2) goes to ac
tua l pin 2 of IC2. As each
pa rt is added to the boa rd, it
is a good idea to sea t the
board into posi tion in the
plastic case to check for
parts c lea rance a nd to avoid
shorting leads to the metal
speake r. Ca re and patience
cannot be overemphas ized.
It is qu ite easy to make opt i
cal reversal s while looking
at bot h sides of the board
for circu it points of induc
tors and Ie pin num bers. Tri
ple check. Insert a milliam
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Circui t modif icat ions.

by reducing R1 to anywhere
be tween 6.8 and 2.2 meg
ohms. For this approach, I
found the opt imum va lue to
be somewhe re be tween 2.2
and 4.7 megohms. R3 and R4
o n pin 3 of the 741 are stan
da rd practice, but optional;
m ine fun ctions pe rfe ct ly
without them.

~-C3

Construction Notes

Store al l t iny screws and
the knobs in a cup; they
have a tendency to wander
off . All parts for these modi
fications were soldered di
rectly to the foil side of the
Weatherad io board, each
supported by its own leads
or short lengths of thin but
rigid wire. Space is li mited,
requiring v.i -Watt res istors
and other parts of miniature
va riety. The 741 DIP was
mounted aga inst the foil
side of the boa rd, lead s up,
between le1 and the imme
diate side edge of the board,
with leads trimmed short.
Keep parts placement near
the board ed ges, as t he
speaker magnet area has the
least room for clearance.

5pF
ACROSS--'-'

L I

5pF
ACROSS - 

L2

t he noi se amp/sque lc h
switch varies with the vol
ume sett ing.

Fig. 2 shows the complete
sq ue lch c ircu it. The 741
(DIP) op amp serves as a
hi gh-ga in noi se a mp lif ier.
Germanium d iodes 01 and
0 2 provide a d c voltage
which mutes the Weathera
d io aud io amp (le 2) at pin 2
when no signal is present.
The 240.pF coupling capaci
tor hel ps eliminate passage
of voice frequencies. How
ever, if you find that. a t high
vol ume setti ngs, heavy mod
ulation activates the sensi 
tive squelch during voice
peaks, red uce squelch sensi
tivity R2 until a compromise
pos ition is reached . To save
space a nd e liminate the
need for a subminiature pot,
I ad justed R2 to the desired
leve l, measured the resis
tance o n each side, and sub
st ituted fixed resistors as a
di vide r . An a lt e rn a t ive
would be to substitute a fixed
10k resi stor fo r the R2 pot
(connec ting C2 to the junc
tio n of R2 and pin 6 of le 3)
and to lower the ga in of le 3

whip fo r final testing. Re
connect the batt e ry, set the
tun ing knob to mid-position,
and with a toot hp ick or
pointed nonmeta llic tool,
sp read or compress l 4 (loca l
oscillator) until you hear a
local repeater signal o r de
si red center frequency from
a signal generator. l 2 and l1
(rf amp) should be spread or
compressed in the same
manner for maximum quiet
ing, wh ich can be accom
plished only with a weak
signa l, preferably from a sig
nal genera to r. Even though
coup li ng between the local
oscill ator and the rf amp is
very light, peaking of L2 for
maximum sensitivi ty will
shift the receive frequency
slightly, so keep re tuning o n
to frequency as l 2 is bei ng
peaked; an increase in noise
may be a shift oft freq uency
rather than a dec rease in
se nsit ivity. Strong signals
can be rece ived even with
out adjustment of l 2 and l1 ,
but peaking (especia lly l 2)
is recommended for best
sensitivity.

Hybrid Squelch

Drill ing holes or adding
con tro ls and switches to an
othe rw ise attractive custo m
case is both d ifficu lt and un
sight ly. With thi s in mind, I
ca me up with a novel idea
whi ch I call a hy br id
squelch; the volume co ntrol
doubles as a sq uelch co n
trol. The squelch engages a t
(an d rema ins eng aged
above) any preset volume
level su ited to preference by
varying the squelch sensitiv
ity setting of R2 (Fig. 2l
Once th is R2 level is set, it
needs no further adjust
ment. Although the most
sensi tive vol u me/sq ue lc h
setting is just a t threshold, a
moderate ly st rong signa l
will open squelc h even if set
at fu ll volume. The use of
the volume contro l as a
squelch co ntro l is accom
plished by coupling the in
put of the 741 op amp di
rect ly to the center tab of
the Weatherad io vo lume
control with a 240-pF capac
itor. Thus, the input level to



feature will remi nd you to
turn the radio off at night
and might save you a bat
tery . If space can be found
to neatly install a small bat
tery cut-off jack for an ex
ternal nine-volt supply, it
wou ld do wonders for your
budget; nine-volt batteries
are not noted for their lon
gev ity. W ith a l ittle ingenu
ity, the local osci llator could
even be converted to single
channel crysta l contro l.

M y FM monitor keeps me
in touch with what's going
on w ithout my having to
pu ll my rig out of the car ev
ery even ing. For a w hile, it
also kept me from jumping
in on every Q50 . Eventual
ly, I broke down and buil t a
50-mW companion FM trans
mitter which easi ly hits the
local repeater, It measures
onl y 1 Vl X 1 x 1 inches. 50

now I have a $25 hand-held,
but - you guessed it - no
matter how hard I t ried, I
cou ldn't squeeze it into the
W eatheradio case.•

meter in series w ith one of
the battery leads after the
completed unit is in the
case. If it draws more than
25-30 mA, recheck for shorts
or so lder bridges,

Final Touches

Frequency coverage of
the tun ing range can be in
creased or decreased by in
creas ing or decreasing (re
spect ively), by a few picofar
ads, ( 18 which couples the
varicap tuning to the local
osci llator. I made no modif i
cation here, as frequency
coverage was adequate for
the repeater portion of two
meters. A t iny dot of whi te
paint or nail pol ish on the
tuning knob, w ith frequency
reference dots on the case,
will prove useful. If you
wan t to turn this into a de
luxe model, dr il l a t iny hole
on top of the plastic case
and install a subminiature
LED for an on/off indicator.
At the expense of a sl ight in
crease in current drain, this

Write for information,
'rI

~

fntemauonars leadership in crystal design and
production is synonymous with quality quartz crystals
from 70 KHz to 160 MHz, Accurately controlled
calibration and a long list of tests are made on the
finished crystal prior to shipment.

That is why we guarantee International crystals
against defects, material and workmanship for an
unlimited time when used in equipment for which they
were specifically made.

Orders may be placed by Phone: 405/236-3741.
TELEX: 747-147. CABLE: Incrystal · TWX:
910-831-3177' Mail: International Crystal Mfg. Cc., lnc.,
10 North Lee, Oklahoma City. Oklahoma 73102.

TIlEBE IS A
Dlft
INQ

AEA, in conjunct ion with ETS (Educat ional recnnotoev and servtces)" , has
developed the BT-1 Code Trainer. ETS methodology, based upon research by a
prom inent mto -weet university, has demonstrated that a typical student using this
system and the Bl-1 can learn Morse code to speeds of 20 WPM in four weeks
based upon two 20 min ute daily t raining sessions.

The pre-crocrammeo BT·1 computeri zed trainer will allow you to acheive prou
crencv in Morse code faster than any other known method.

No prior knowledge of Morse code is required to use the BT-1. There are no
tapes to purchase or wear out. The Bl-1 operates from a 12 VOC source or from
the AEA 117 Vac wall adapter unit, AC-2. For portable use the BT-1P is available
with Nicad batteries and comes with a charger that operates from 117 Vac. The
unit can also be used in mobile setti ngs via the 12 VDC system.
" Educancn Tachnology & Services. s.... pagll 61 october 1981 issue ct Ham Radio Magazine.

LEARNING THE
MORSE CODE?

Try the All New
AEA BT·1 

Basic Trainer For
Morse Code

KIT f32(.OO

ASS E MBLlm f(4tl.OO

NOW!

FOURTH
GENERATION

SATELLITE
RECEPTION

With D.C.E.'S 70MHZ
VIDEOPR~ORBOARD

FEATURES:
LF. Strip Includes S.A.W. BP Filter

Discrete 70 MHZ PLL Demodulator

Full AGC& AFC
Normal/Reverse Video

On Board Power Supply Regulation

111.. moot I dvlncH
Satf'lIlt .. Vld....
PToc...,or AVIIl.ble

DigiCom Engineering, Inc.
P .O. IJOX 16511

...225 KODI AK, ALASKA n615
(lItl1 ) (86-5118

ORDERI NG 1Nt'ORIII"T10N , Che<~, M.O. or C.O.D. '0 sc.
cq>tod " irms Uohippi... coOl.o willli. u .s. includod in pr ico
•0110>0 I weell for d<1i.~ I. f or"'ln orden includ< 55.00 for
ollipmfflt by 0 ...

I
I
I

See the 8T-1 at your dealers or write:
Advanced Electronic Applications, Inc.

P.O. Box e2160
Lynnwood, Washington 98036

(206) 775·7373 Telex: 152571 AEA INTL
AEA
Brings you the
Breakthrough!

Prices and Specifications
Subject To Change Without
Notice Or Obligation.
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Small , ug\led, Il g ~T ..,,:,g~ [

",ealhe'prool

R~plac..s cenler InsulalOr

HaMIl'S lull 1"9~ 1 powe'
~~" mo, ~

W in SO 239 coroecto.

Rugged. li g htweight injec
ti on molded oT top qual ity
matenal. With high d ietec,
tr ic qual it ies and axceuent
weathe,abi l ity. End insula,
tOfS a,e con st ruc ted In a
spira l unend ing l ashlon to
D<!,m it w i nd l ~g 01 loading
coils 0 ' pa ' t la l w ind ing 1m
luned traps ,

M d' lJ' ,' u;e<J lo r
_ Gu', .... 'f(" sl ra,n In5ulato's
_ [nr1 ur n 'nl(o< In 'LJ lato'S 1o,

dnl"""~5

• Co n, ' rLJCllon 0 1 ~ "h·nna In ~,~

Inq Co,ls or 'l'u l l l n~na tr~.)S
$4.95

............,''''

HI"QBALUN
2_
~

only $12.95

HI·O ANTENNA
CENTER INSULATOR

r-~
':f A

... $6.95
HI-Q ANTENNA

END INSULATORS

- f o, oooes. yag's ,noe,Tea
vel'S & OO ubleTs

_ Replaces cenle' ,nsula!Ol

• PuiS powe' In antenna

- e.ceooeooeo 3·40 MHI

• Small , ' lIgn [ w~ l g ht ana
wearhe'prool

. 1 1 Impedanc e 'ai iO

_ For lu ll legal powe, ana mo,e

• Helps elim ina te TV I

_ W,lh SO 239 conn ector

$11,95pr
$ 10 ,95 pr

80,75

"

DIPOLES

All anteonas are co mplete w ith a HI-Q Ba lu n Of HI-Q
,6,ntenna Cen ter insulator. No , 14 antenna w ire , c e, ·
am ic in su lators, 100 nylon antenna support ro pe (SO
models onl y 50j rated lor 1uil l"lla l power. Antennas
may be used as an inoefi ed V and may also be used
by M ,6,AS or SW Ls ,

s-ec
$ -40

Al l prices are posjpa id USA 48
AYa,la ble at your fallQrite dealer or order dl rectl rom

. ITH H,.Q
PA, C( . , I M c . ~ t[ "

..OOH BANOS CENC TH " "Q BAlU~ 'NSU~"'OA0'_.
0 -00 80.75 "0 $31.95 $27.95

D·" 40.15 ee 28.95 24 95

D·" eo aa 27.95 23.95
0 ·15 te aa "" 22.95
0 ·10 io te 2595 21.95

An tenna .cce.sorie. - avai lable w ith antenna orders
Nylon guy rope 450# lesl 100 leel $4.49
Ceramic (Dogbooe TYD<!I antenna insulators $1.50 pr
50,239 coae connectors .55

Van D l"ah' f tnqume s I nwltl'd

Gorden
Engineering

$hM1. n.. d ......

soeo 80.75 so "" 31.95
$ 0-40 so " "" 28.95

pO'.,,,, .......
PO·80l0 80,40,20.10.15 "0 43,95 ""PO·40 10 4O.2O. tO,15 ee 37,95 ""PO-8040 8O.40.t5 "0 39.95 " "PO-402O 4O,2O. t 5 ee 33.95 ""D;~" .""".... " . on", ..... .. 'n' '''..... SD "<>d•••

BOX 21 305 B, SOUTH EUCLID, OHIO 441 21

AND NOW A NEW TS 930S!
Tests prove that the same filters improve the '930
even more than our '830. Don't buy CW filters-not
even ours. You probably won't need them!

irhe Fox Tango fil ters are notably superior to both
original 2.7KHz BW units but espec ially the
modest ceramic 2nd IF;our substitutes aree-coie
discrete-crystal construction. The comparative
FT vs Kenwood resul ts? VBT OFF- AXBW:2,0 vs
2.4: Shape Factor: 1. t9 vs 1.34; BOdB fSoN: 2.48 vs
3 .41; Ultimate Aejection: 110dB vs 80. VBT SET
FOA CW at 300Hz BW - SF2.9vs3.33; Insert ion
loss: ldBvs toea.

NEW TS830S for $150?

INTRODUCTORY PAICE: (Complete Kit) .•.$l50
Includes Matched Pair of Fox Tango Filters.

all needed cables, parts, detailed ins tructions,
Specify kit desi red: FTK-8JO or FTK·930.

Shipping $3 (Air $5). FL Sales Tax 5%

ONE YEAR WARRANTY
GO FOX-TANGO-TO BE SURE!

Order by Mail or Telephone.
AUTHORIZED EUROPEAN AGENTS
Scandinavia MIC ROTEC {Norway)

Ottlerc lNGQjMPEX (West Germany)

X'es indeed! Just add a Matched Pair of top
uahty 2. 1K Hz BVI/ (bandwidth) Fox Tango

Filters . Here are a few quotes from users:

~... Mele.s _ n.w rig 0'" 0' m, old T$830SI . .. "
~.•.VBT now _lell the _, I d,.emfld il should" . "
~...Spe<;tecultH Improl'8mfHIt In sse 1I.lfH:tivily.•."

~... Comple"l, e liminele . my n.fId for _ CW filter... ~
.....Simpl. Ins le lle tlon . e"ce/lent /n.""ctlon.... ~

,
, FOX TANGO CORPORATION

Box 15944S . W Palm Beach FL 33406
Phone (305) 683·9587 ... 323

$60

$14 00
",,00

511, 00

".
. 00

,~oo

.. 00

.. 00

.. 00
"00
598.00

",00

$15 00

CHIP CAPACITORS
l.2. az. 2 I. 33. 4./, 6.8, 10, 18, 22. U . 4/. 1(1), 12(j. lao,
220, 2lV, :rn 300, (70,560. 600. 820. lK,1 2K. 181(, 1 9K.
6 2~ IOK ,1 00l(

,
AF'PROX. 3.25"' 5.1),,<.Q1 0
APPROX, 325"' 50'"x03 12
Af'f' RO~ 3 es- sQ•• 00<5

MIXERS

ISTUN TRIMMERS

,
V72T-l 2.7GHI TO 3:!GHZ MIN PO WER OU T W MW
TU NING VOLTAGE 0 TO 2(lV ~cc _I, . do.t 60 iliA
~721 ·Z ZSGHI 10 33GHl REST SAME AS vm·,
V!l2I-1 SAME AS V721-1 BUT FRED 31liHZ TO 35GHI
VlI2T-2 SA ME AS vzn. t BUT FRW 3.6(;H1 TO 4 2G HI
V82T-3 SAME AS V7:'T- l BUT FRED40GHI TO 4 !oG HI
1'921-1SAME AS vm_, BUT FRW HGHI TO 5. 06HZ
VSllT· l9l,lHI TO 16(;111 f'OWER OUT 13 MW t UNING
VOHAGE 2 TO '::IN Voe -15 ~DC AT 60 MA
~66T-TSAM E AS ~56T · l BUI f RfO 1 SGHI 10 2 SGHI

Alaska
Microwave Labs
P.o. BOX 2049 PALMER. ALASKA 99645
(9071 316-3098 DEPT 73

CHIP RESISTORS

OPEN AT B PM EST CLOSED BPM PST
ORDERS ARE POSTAGE PAlO

COD· VISA· MASTERCHARGE

MGF U OO NF e.eoa @ 4GHI MAG 1508
MGF1412 NF 0 ,80 B @ 4GHI "' AG 180 8
MCFl200 NF UXlB@ IGHI . NF2~ & ',lAG14DB@

~"'

GaAs FETS

500HM ." WATI
3 1%CH IPRESISI ORS fOR
50 OH M T ~ETWORK 3 08 PAG

NIl Wl """,TEE {IIj S[ M!C(lIO)CTORS

31GHZ TO 42GHZ MIXER, LO 28GHZ 1() 5,l GHZ
IF OC·!)GHZ sse CONVERSIO ~ lOSS TY P 5, 508 MAX
6508, 10·8 PACVGE
!)GIIZ TO 1,36HZ MIXER, to .76HZ TO 156HZ. IF DC·
2GHZ sse CON VE RSIO~ LOSS TYPE I00B TO-8

PACKACF
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HQ- I "Mini-Qu."" 6' 1 0' 15'2'~~.~===~' 129 .9:5
B-H " Min i-Bu "," ' ,10 ,15,20., 99 . 00
RIt- 3 3rd . I...."t l or B-24 6 7. 00

THE: A NTE N NA BA NK
64' OH G.....r l l Gr..n Wly

AI• • • ndr il , Virglnll 22312
703- 5" -1 200

"'II ptlU t tub".,1 10 t h.no. wllhout noli,.

.281ft

. 241ft
. 12Ift
.12Ift
. OY Il

.1l7S/tt

l41 . 95
77.55

11 7 . 55
1 9J .I ~

• 427.00
244 .00
195. 1)0
102 . 75

49 . 95
89 .00
42 .0 0

. Id/tt

. I S/H
.07S/ft

l 22 ~ .51)

172 . 5D
224 . ~D

88. 51)
81 . 50
44 .20
81 .50
'8. 00
68.I)D
37 .50
4' . 20

B Q1;o"·

Co Al( And 'die.

T2X"T.iltwi tl.." 20 s"ft
HA M- I V 1517.5 tq It
CD- 45 9.31 5 ." ft
AR- 22XL 3/1 .5 . " It
HD- 73 Du.1 spotd 10.1 . " ft
U- IOO Appro•• 3 t q It
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6 'Olld r otor , . bl.
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01. 4 4 .1...." 1 Irib l nd bUIll
A3 3 . I.",.nl lrib."<\ b.u,
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Full lin. ovl il.bl. I t or'll U~I"O"

• 20 . 1)0
~2. 0 0

59 . 1)1)
69 .00
U . OO

107 . 00
150 .00
168 . 01)
285.00

, 29.50
32.75
41 .00
~ 3 .51)

93.75
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ORDKR$ ONLY: SOO-3U-S4n
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No COD - \.h t hlp UPS
Anow Iwo wtlkt for d.Ii~.r,

Stl ippi"O ,os t no l includ.d
W. r " . rv. tho r iqht 10 1i.. ,1 "u."hlin

W. Ol.dl, . n .pl VISA l rod MASTB: RCARD
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292 .00
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51 .00
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'8 .00
18 . 50

9 .00
9 . 00
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13.75
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13 •DO
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9 .00
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546.00
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RM - 80 80111 ' " on. l or
BM -I Bu..ptt ...ount
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TH' 10 TH7DXS ,on~.rt lon lUI
205BAS 20 .. 5 . In.nl "l onq Joh""
155BAS IS ... 5 . I nl "Lonq J ohn"
105BAS 10.. 5 . 1 " 1 "Long John"
19AVT/ WBS 90-10" t r i p v..ti,.1
I4 AVQ/WBS 40- 10.. INp ~.rh< 1I

V2S 2'" tolinur g. in ~or"c il

BH - 96S B ount I_I IIllun
~ ull II l lllbI. I I bIg IIvlno"

H y -QAio C "A n K-yp
HG- 33 MTZ Sid. ' uPpor t.d
HG- 35 MT2 Sid. tupporl.d
HG-50 MT2 Sid. tupporl .d
HG - 37SS St lf -tuppor llnq
HG- 52SS Stlf - . uppot l lnq
HG- S4HD S. If-tuPport inq
HG- l 0HD S. lf- .upf)Ott illq
Cr.nkupt Ir. ' ght proplld in continlnhl US

(I') %
~~
"""~O

Ii. "Q~
$G
~/tt

(l: ..
(( S"It<

ff/G ~"'0
"'''IS ffQU 1V~y

W. rO€ '4(/1'
~,::g:;:::lJlf~/~/v~lit
OIJ '111"/01. 't.J1/J~ tt,e
r~9vq4!:toe;tiI'Ic1

8017<11. iN <3,,,1..v,. '•p,,"
·s

• General Communication
• Industry
• Marine VHF
• Scan ners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write ..... 39

JAN CRYSTALS
P.O.80_ 06017
Fl. Myerl . Fl. 33906~6017

All Pho.... (813) 936 -2397
INC,

"~HE PROFESSIONAL ~OUCH
COMES ~O AMA'l'EUR RADIOI"

"IlP-3A Oomple«l WlUl ""'", oable,
3tan<l&r<l 4 -PJ1l oollllOOtOn! ••\IlI lIP

1jp,3 1l As aOOve exoep!.WIthOut

oonnoctorB. Add your own M .M lIP
IIP-3C C1rcu1l--boar<1 verolOn for

t:o.l>Itoln lruMlla.Uon •.M lIP
All unite """"",blOO/_, OH rool<lente
add 6'1, esee Tax'"

"ADD THE BEEP!"

"BEEPER III"

··IlP-3 automatlC<\lly pl'<lvid"" a gentle high fre
<IUency beep at the beginnlng of each ~M1n8m l&

.lon and a low Mep at the end VIrtually oUrnl '
nstes ..talk -ovor··1Operates for u p to one y""r
on .. elngle 9-V batWry (not eu pplie<l)_can be
dIrectly Inl<'-trfaced to any t.ranl1081ver whlch 18
keyed by grou nd ing the PIT Uno. (the PIT line
•01t.&1le mu.t be po!Ilti.e, not greal.er th.n 24
VDC, nor t he cu rrent gNl!>l.er than 100 ma .1
Work. with virtually all mo<letn gear. You 'v.
~""rd It; now you OlIn have W "

RIDGE Tested '" assembled; 90
da,y warranty, WI! p"y

SYSTEMS shipping, Mass, rea1 .

CO INC dents Md 6% eale8 tax
., . ' A I 'aoem..... 01 Tarody Co<p

P_O Box 772, Acton, MA 0 1720 (617) 264--4251

4511RTTY Interface
for TRS-SO' Color
ComputerOwners

• s unply plug !nw Program Pak" slot.
• No software W load, it is in ROM.
• Split screen features word wrap and

continuously displays status.
• Selective calling stores 1ncom1ng

messages on casette tape.
• Baudot and ASCII modes.
• Standard EIA sJgnals to your T_U-
• Complete docwnentation suppl1ed.

4511 R'l'TY Interface
..... 171 $169.96 Z
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Prices and Specifications subject to
change without notice or obligat ion.

JUN'S
ELECTRONICS
3919 Sepulveda Blvd.
Culver City, CA 90230
(213) 390-8003I1·8()().882·1343

Others claim more ga n for
their antennas tha the
IsoPole™ antennas, but one
can beat the Iso Pole for
HONEST on-tne-hortzon
omni-directional gain unless
you are willing to speni::t at
least THREE TIMES AS
MUCH!!! The IsoPole is
easiest of ALL cornpetltive
models to assemble, has a
weather protected, factory
tuned matching network (no
more aggravating SWR varia
tions with weather changes),
uses all stainless steel narc
ware, and is designed to
withstand severe ic ing and
wind conditions. The IsoPole
antenna is UPS sh ippa Ie
without the standa d 10 foot
11/4 inch TV mast. You can
buy the mast from your I cal
ham dealer, hardware store,
or Radio snack' store for
less than the shipping costs
of a single mast. Wflen good
strong, low cost 10 foot sec
tions of mast are so easily
available, why compromise by
using several shorter pieces
that have to be joi n d
together?

AEABr ings you the
Breakthroughl

WHY
COMPRO

MISE

DOPPLER SYSTEMS
5540 E_ Charter Oak
Scottsdale, AZ. 85254
(602) 998-1151

DIRECTION
FINDING?

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any four
omnidirectional antennas. Low
noise, high gain tor weak signal
detection. Use serial AFSK option
for remote display or tape record
ing data. Kits from $270. Assem
bled units and antennas also
available. Call or write for full
details and prices.

* No Receiver Mods

* High Senslllvily

* 135-165 MHz Standard Range

* Mobile, Base or Remote Use

* Bright LED Display

* Optional Digital Readout

* Optional Serial Interlace

* Kits or Assembled Units

* 12VOC Operation

* 90 Day Warranty
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The Secret Telemetry of
OSCAR 8

Do those numbers fro m the sky mean anything? Yo u bet.

rest by " HI. " So, the fram e
above was actua lly copied
as "101 245 376449549601
HI."

Not ice that each cha nnel
is composed of a three-digit
nu mber. The fi rst d ig it te lls
what c han ne l is bei ng sent
a nd t he next two digits a re
the data fo r that cha nne l.
Each frame wi ll a lways
have a ll six channe ls.

The data is encoded in
each cha nnel. Since two
d igits can have only 100 dif
fe rent va lues, eq uations
must be used to decode the
data into something useful
(see illustrations). In addi
ti o n t o t he eq u ations,
graphs are presented so
that you can get approx i
ma te va lues. You can lo
cate the rece ived va lues on

SATTE~Y VOLTAGE
V,.OI N 'S2~vOlTS

'"
,"

VOLTS

".

re c

e c

'"...
"'.
".
ro o..

The data comes from os
CAR encoded into six differ
e nt num ber groups. These
groups are assem bled into a
ce rta in orde r by OSCA R be
fo re tr an sm ission . Ea c h
number group is ca lled a
channel and the assembly is
ca lled a frame . Thus, the
nu mbers above a re cons id
ered as one frame. Eac h
frame is separated from t he

was 0 mA. the battery c ur
re nt was - 285 mA, t he bat
te ry voltage was 1 5.85
vo lts, the base-plate a nd
batte ry temperatu res were
23.28° C, an d the Mode J

power output was 0 mW.
The math is pretty sim ple,
so t he numbers a re easy to
calcu late. A pocke t ca lc u
lato r does the jo b in no
time.

COUNT
'00

TO "' NO I •• , \OA"~LE cOU"r·2A,1
(i) MOVE OUT COU"T IH OR'lONTAc)

AX IS TO 45

<V "'Ovf vERTICALlY loO"~1

TO L I ~£

@ " OVE HO~ 1Z 0 ~ TAL l Y TO vE~ T iCAl

AXI5 A ~O ~E.O VA LU E -2S' ''.

The above sequence,
when decoded. says that
the tota l solar-cell cu rrent

Since first learn ing about
amateur satell ites with sig
nal s I could hear on my
Kenwood R-599, I have of
te n cop ied this type of d ata.

Fig. 1(a). Channe/1 .

TOTAe SOl.~R URn CU....£ ~T
1 , · 7 1 ~ ( 'Q I _N I" A

8OTTE"' CU....ENT
10,,-5'("-501"'£

..,

Joe Magee K50M
3928 Tacoma
Irving TX 75062

.,

,~

"aoo
2~OO

"00
""00
2000
.ecc
'600
IA OO
1100
1000
.00
00.
00.
'00

. "-- ---" - -"""":;-----,;;- - - _,,,.'". cOuNTloO L
-.00
00.

- 9 00
-'000
- ' , 0 0
- '400
- 16 0 0
-Iaoo
-,000
noo

-'.00
-<600
-'.00
'000..,

00.

. 00

.00

.00

D o these numbers mean
anything to you: 101,

245, 376. 449, 549, 601?
Well, t his is the data I re
ceived fr om OSCAR 8.

Fig. 1(b). Channel 2.

52 73 Magazine. March, 1983

Fig. 1(c). Channel 3.



OA5E~LHE A~ O BA TTERy TE M~ERHURE

T' 9 ~ e_ ' 4e ~ 'C

MOOE J ~OwH OU T
~"T ·B~ MWascc

aecc

""2000
19 00

""170 0

""'SoO.."' 3 0 0

"",,"
' 00 0
' 00
. 00,"."
' 00
'00
' 00
'00
' 00

O "'----T,_---~:,----T,_---_,:,OO>O·COUN T

Fig. l (e). Channel 6.

00

"so

"00

"""sc
"so
""""ee

""'0,
~~r----.."---~,,-~,"-;,------,,Ot.rO COu~ T
~'O

~"
~'o

~"
~ 'O

~"
~"
~"-sc
~ "

~ ~,

Fig. l ed). Channels 4 and 5.

0 3 0 4 05

v

I nPUT F'AR A~1ETE R S

isn't half as mu ch fun as
getting them. You must lis
ten to OSCAR 8 as it makes
a pass within range of your
QTH . This procedure is cov
e red well in other places,
but if you are in the US, any
evening Sunday through
Thursday (except Tuesday)
will be a Mode A night.
Now, turn to the Table of
Co ntents of your 73 Maga
z ine and find the page num
ber fo r Sa te l lit es . By
turning to that page you
will find a listing of refer
ence orbits for each day of
the month (remember that

COMPUTED RESULTS

4·P .
5 4 '?
60 I .

1(0 1.
24 5.
" ..,
"{ ~"

C' . I HIA
-285 . I E:AT
15 . es I,'E:AT
2 3 . 2 8 HP
23 . 2 8 HAT

O. PJ T

Fig. 3. Output of program.
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59 0300 0'

TO ME

Fig. 2.

warm in the sun. This warm
ing will occur at various
rates, depending on the an
gle of the sun in relation to
the satellite.

The battery temperature
can vary much more rapid
ly. As nicads are over
charged, their temperature
rises. When in the sun, OS
CAR will warm up from the
sunshine and perhaps from
battery heating as well . Bat
tery temperature is impor
tant because high tempera
tures will cause cell dam
age . In space, there is no
shade; thus, if the batteries
sta rt to overheat, so me
thing must be done to re
du ce charging current. This
is most easily accomplished
by putting the satellite into
a high-power mode, such as
Mode J. which draws more
current from the battery.

Finally. Channel 6 is a
measure of the Mode J
power output. Naturally, it
will show 00 (or 01 or 02 as
does Channel 1) when in
Mode A.

Working with the num
bers once you have them

50CAR
CELL CURR E~T

four corners. there will be
four current peaks per revo
lution. By looking at the
graph in Fig. 2. we can see
that OSCAR 8 was rotating
once about every four or
five minutes.

Channel 2 is a measure of
the battery current. It tells
how much current is flow
ing into the battery. When
in the dark, with no solar
cell current. it will show
how much current is being
used by the satellite. This
value, in conjunctio n with
Channel 3 (battery voltage).
can be used to determine
the Mode A power output.
Simply determine how
many Watts the battery is
delivering and then sub
tract 3 (the power co n
sumed by the rest of the sat
ellite except the Mode A
transmitter). In my original
example, the Mode A pow
er is about 1.52 Watts (15.85
V times .285 A minus 3
Watts).

As mentioned. Channel 3
is the battery voltage . Out
of curiosity, I plotted it
along with the solar-cell
current in Fig. 2. The rises in
battery voltage correspond
ed to the peak current from
the so la r array, as one
would expect.

Channels 4 and 5 mea
sure temperature. Channel
4 is the base-plate tempera
ture and 5 is battery tem
perature. The base-plate
temperature will stay fairly
constant when OSCAR is in
the dark and will become

the horizontal axis and find
the decoded values on the
vertical axis-as is shown in
Fig "llb).

Knowing the numbers
st ill doesn't tell you what
they mean. For instance.
the 1xx sequence gives so
lar-ceil current. Above, it
was 0, but somet imes you
may copy several se
quences and the 1xx may
change . This happens when
OSCAR goes from light to
dark or dark to light. Since
this happens rather quickly,
one shou ld notice a dramat
ic change.

Once OSCAR is in the
sunlight, a more subtle
change sho uld be noticed.
The so la r cells that are used
to cha rge the batteries are
mounted on the faces of
the satelli te. Thu s. as it
turns, the solar-cell output
current will vary correspond
ingl y. On April 17, 1979,
during orbit 5683 (for exam
pie), I monitored the telem
etry. r plotted the so la r-ar
ray current (Fig. 2). The pas
sage into the sun is clearly
evident. Before passing into
the sun, the 1xx data shou ld
beOO,01 ,or02. The01 or02
results from voltage offsets
and counting errors. (Each
c hanne l is subject to a
't -ccunt e rror.) Al so, note
any changes in the curre nt
resulting from the spin. As
the sun shines on a corner,
two sides are lighted, result
ing in more current than if
only one side were illumi
nated. Al so, since there are



these da tes and times are
GMT). In genera l. you can
hear two or three passes in
anyone evening. On Mode
A, the telemetry is on 29.40
MHz. (The actual received
frequency may vary a few
kHz due to Doppler shift. )
As OSCAR IS approaching,
the frequency will be high;
it will be low as it is depart
mg.

If your QTH IS close
enough to a particu lar orbit
to he ar OSC AR 8, you
should hear some act ivity
within o ne to five minutes

after the predicted cross ing
time. The le ngth of time
that OSCAR is with in range
wi ll vary, from less than five
minutes to nea rly twenty
minutes .

One big problem with
OSCAR IS that it IS addic
tive! I am torn between lis
te ni ng to either the te leme
try or to QSOs. To help
make the te lemetry more
fun, I wrote a program for
my TI-59 calculator to per
form the math needed to
decode the data. For ad ded
interest and experience, the

program that I wrote used
the PC-100A print crad le
with its 2Q-column therma l
pri nter. pro viding an in

fo rmative and permanent
printout. The printout of
the data In the first para
graph of thi s art icle IS
shown in Fig. 3.

Fig. 4 IS a listing of the
program. It IS made up of
th ree sections. Section 1.
lines 000 through 029, IS

used to enter the data into
the calcu lator memo ry fo r
later use. In Sect ion 2, lines
030 t hrough 164. the OS-

CAR data IS converted to
the proper va lue. li nes 375
through 390 are a subro u
tine and are used to deter
mine if the 1xx and 6xx val
ues are very small. in which
case they really should be
0,'

The last part, lines 165
through 374. is used to print
out the an swers. This IS
where the alphanumer ic ca
pabi lities of the TI-59 are
used. When printing out the

"Glaasmeyer and Harris, 0 5T,
J uly. 1978.

1

1

)

,
,

12

o
o
o
o
1
5
3
2

e;

-

o

l
o
1-,
,
03
1

3
o

OP
0 1,
3,
1
3

1t

PPT
4 3 p e l
13 I ;
0;,0;, PPT
.J. ] PCl
14 14
0;,0;, PF'T
43 pel
15 15
-:10;, F~ T
-1 3 ~ ( l

1t ,
.~.:o F'F T
';<8 I1 D'"
00
00
00
00
01
05
0 3
02
0 ';;
00
6.,.
01
03
0';:
04
01
03
07
01
0:
01
(It

03
00
01
07
03
0;'
t ';l 0 1"

03
0 1
0 ;
0 3
0 5
0 3
Ot
OCt
00
00
0 0 0

".'" 0 1"0 -1 0 4
0;.';< (] I"
0";:· 0 ";:,
9 8 HIt '.,!
4 3 ~: Cl

1 1 1 1
,~,~ PPT
43 F:Cl
12
0<

22 4
225... - , .

.: '" ".
227
228

220

22 ;.
230
2::' I
232
2 33
23-1
2 35
,., ~..'" ~ ",
2 3;
23&
23~

24 0
2 41
2 42
2-13
24 -1
2 4 5
246
2 -17
2 48
249
2':,0
2 ':,1
" " '"c: ........

22 1
222
'" '" ,'""-~

253
25 4
255
2':,"'
25;
258

2 14
2 15
2 16
217
218
219

20;"
208
::'0 C.
2 10
2 1 1
2 12
213

201
202
203
204
2 0 ':,
20';.

194
1-=0 " ,

1<,"
1~ 7

19 8
1c 0;,
200

3
1

o
o
3

5

8

1

,
3
1
3
3

t ,'" (]P

0 1,
1
3
•,

2 ';· 26
-:'8 an ...•

o
o
o
o,

00
00
00
00
02
Co '
03
01
03
03

< '."
'>c, 0

42 STO
2'5

4 ]. ect.
1t,16

3
x

-13 RCl
1;" 17
';'5

53

,
8
x,

4 3 pel
1'5 15

0 1
0 3
0;'
00
00
03
03
01
03 3
t:, .,. (] I"
02 02
0 :3 -3
05 5
01 1
03 l

Ot. ".
00 (I

00 0
':'5 '"
7! ~,E: P

H n :
02 :::

.<
o

0 5 ':
00 0
00 0

25

03

' <".-'

.. 2 SiO

0 5
'~ 3

0 '
75
01
< 3
0 '
0'

15 6
15 ;
158
IS.,.
160
It· 1
1';'2
1t .3
10:,4
165
16t:,
1';' 7
168
10:.9
1,0
17 1
17':
173
1:'-1
I ;"'5
I ;-t ,
1:';
1;-8
I;"~

180
18 1
182
18 3
184
185
186
18 7
18 8
1 8~

190
I .,. 1
192
1~3

12 8
12-;<
130
131
132
133

1"
135
136
137".
139
1-10
1'1
1-12
1' 3
1"1'5
1-16
14 ;"
1'8
1-1 ~
1";,0
1";, 1
1'5:,:

1

8

,

s

,
o
o
)

";-5
04
00
00

"<5
4 2 STO
24 N
0 0;, Q

.,
co
C~

0';'
~ 3

08
. <, .'

(1 1 I

03 0'

oo I)

00 0
"; 4 "
25 ..

0'5 5
00 0

43 F'Cl
13 13

08 B
'H

02 0

0 5 5
':-;";, =
..\2 STI:!

01
-;' 3

"('8
t ,'5
5 3
-1 3 PCl

I'

02 "
00 (I
oo 0
~, 4

.,. ";, =
-12 STD

17 1;
54 -,
'~ '5 =
42 STD
2 1 2 1
;-.:. lE:l
33 i~ <:

as 5
07 •
t ,'5
5 3 t

4 2 ~' Cl

12 12

101
102
103
10'
105
lOt:·
10;
IO e.
I O ~

11 0
111
112
11 3
I I'
115
I I':'
I 1 :'
1 18
11 9
120
12 1
12 2
12 3
124
12 5
12 ':
127

06 3
06 4
Ot,5
066
067
0",8
os';l
070
07 1
07 .::
07' 3
07 4
0;-5
0;'6
0 77
0;-8
0;-'"
OSO
0 8 1
OB2
083
OE:4
0 85
OB.:.
087
08 8
08~

0-;<0
O'~ 1
0 .,.2
0"' 3
0-;< 4
0"'5
0%
0-;< :'
O~S

O~~

100

1
5

1
o
1

•

PCL

I~ E
-I c- '(

00 0
4 2 S TO
2 1 21
6 1 GHl

-,

16 fr '
42 STD
It 10;
.,. 1 P S
;' 0;, t.et,
10 E '
t ,o;, OF'
OC' 00
4 3 Hl
1 I 1 1

;- 6 l 8l
4'5 \, X
0 7
-:' 3
01
05
';''5
~,3

01
00
0 1
7 '3

"

STO
13

P ~.

r t lBl
!-l D
4 2 BHl
l-l 1-1
0;, 1 F· S
;-t, LE·l
1':", E
42 STO
15 1~·

.,. 1 r. S
;-t, l8l

01 I
00 0
00 0
0;, 5 =
:"1 ~.B ~:

3 -1 r >:

76 l Bl
11 A
42 SH]
11 11
':'1 ~ S
;-" lBl
12 e
42 ST D
12 1Z
-:'1 ~ / S

,t lE:l
13 C
42
13
<1

Fig. 4. TI-59 program lis ting.

000
001
002
00 3
00'
005
00.;.
00 ;
oos
OO~

0 10
011
0 12
013
01'
0"
0 1".
0 1:
0 1B
01~

0'::0
02 1
02'::
02 3
024
025
02 .;.
02;
o.::e
0 2 .,.
0 30
031
0 02
OB
0 ';:-1
035
030:
0 3;
0 3.
03':'
0-10
0"
0 -1 2
0 -1 :;.
044
0-1 '5
04",
0 47
0'8
049
050
05 1
052
053
0'54
055
OSt·
OS7
(15 8
05~

060
0';' 1
0t.2
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$6.95

$12.95

a..,

Whether you're a repeater owner.
cont rol op. or user. the RC·6S0
controller offers you ca pabilities
you've only dreamed of. Like nat ural
sound ing speech synthesis . . . easy.
remote Touch -Tone programming . . .
talking m et er readback .. . synthesized
remote base operation . , . and an
autopatch with features you have to
hear t o believe.

Ask anyone t hat ow ns an RC-85 0
controller. Or ask us for our demo
tape. so you can hear f or yourself.

Most important of all. upgrade
through software. prevents obsctes
cense. Which let s us bring you new
feat ures. like our SCheduler. for
aut omatic changeover of repeater
status by time and day of week . . .
And our mailbox. f or leaving
messages f or your friends. Plus much.
m uch m ore!

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

The
RC-BSO Repeater
Controller-The
New Standard in
High Performance!

Call or w r it e for detailed specifications
on t he RC-8S0 Repeater Controller.

., 124
1081 6 Northridge Square _ Cupertino. CA 95014 • (408) 749 ·8330

ALUMINUM CABINET
ANODIZED BLACK WITH BRUSHED
jlLL HOLES ARE PRE-PUNCHED

2300 MHz

BUILT CONY BOARD

BUILT PIS & CABINET

DISK Y AGI ANTBNNA
COMPLETE KTT WITH pvc m::::JrI-
AND MOUNTlNG BRACKET - I
POWER SUPPLY
VARIABLE -4 TO 15 VOLT S

- CONVERTER

B UIL'T, ANTE....... K I" PC BOARD
.... POWER 8UP'PLY . " ALL PARTS,

NOw77.90 D09:9 5R

$22.50

$34.95

COMPLETB SYSTEM BUILT $77.90

(TRION!::::IX I~C~o ;;;R
6219 COFFMAN RD .,10<1 SHIPPING & HANDLING

INDIANAPOLI S, INDI A NA 46 2 68 NO CO D

317 291 72 8 0 PHONE ORMAIL ORDER

1
4

3
3
o

3
5

STO
1 7
a

>:: T

2 5

4 ::: F:CL
23 23
6 9 OP

06
3

06
03
07
0 1
C' 4
0 3
03
00
00 I)

6'? OF'
04 04
43 PCL
24 24
69 OP
0 6 06
03 3
07 7
oI I
0 4 4
0 1 1
0 3 3
O _~ 3
07 7
t ,"?
04
43

0'3
0 3

Of
04

PCl
25

6 9 OP
0 6 06

3
3
20 2

05
03
0 7
0 0 (I
00 I)
69 OF'
0 4 04
4 ::: PCl

26
"''";' OP
0 6 os
98 ADV
';' 2 AD".-'
';' 8 ADV
n

RCl
17
GE

'35 1 _<'i
00 0
42 STo
17 17
76 l Bl
3':, 1.<0:
92 eru

F:Hj
76 l 8 l
34 rx
42
17
03
3 2
43
17..,..,..

32 8
32 9
:3:30
33 1
332

32 6

data IS output this way In
lines 287 thro ugh 373 (236
to 285 a re used to prin t the
o utput header). This is done
by pu tting t he e ight num
bers wh ich correspond to
the characte rs In the sub
script into the right-most
segment of the print buffer,
recalling t he d ata from
memory, and then printing
the line .

I am glad that I had to
tell the TI-59 how to do all
th is onl y o nce! From now
on, I will jus t read the pro
gram In o n a mag card .•

:333
334
33 ':,
33 6
3 37

381
382
383
38 4
385
38 6
387
38:::
389
3 9 0

338
33 9
:::4 0
34 1
342
3 4 3
344
345
3 46
34 7
3 48
349
3 5 0
35 1
352
3 ':,3
3 5 4
35 5
3 ':,6
3 57
358
359
% 0
36 1
36 2
3 6:::
36 4
36 5
36 6
36 ;
368
3 6.;,
370
37 1
3 72

374.... .., ,,
.;,'-.!.... .., .'
.;" ~,-, ,,, ..,
~ ..
~{ 7 8

37 9
380

3

,

s
1
•

2

3
s

,,

Of
04

04
0 1

0 2
0 0
0 0
0 3
05
1)1
0 7
0 8
06

0(1
(:0
00

04

o
o
(I
o

t.'? OP
0 4

6 '~ OP
05 05
oe AIl\!

4
1

6'~ OF
lj:3 03
02
0 7
03
07
03
06
00

0 2
0 4
0:3
07
0 :3
00
01
O ~:

,•
)

u
1
)

t'? OF'
04 0 4
4:3 se t.
21 2 1
oS ·~ OF'

0 6
2
4
1
4
1
3

0 6
02
04
01
04
01
o~,

03 :3
07 ,
69 OP
04 04
43 RC L

22
6 '01 OP
0 6 06
0 4 4
02 2
oI I
0 4 4
oI I
1j:3
03
07
69
0 4

27 1
~,,,,,,,

" '-
273
274

282
28 3

2 59
260
26 1
~ .' ~

"-~,,,-

263
2':,4
2t,5
26 6
~ . - -
,,-~, ,
:,:68
269
27 0

278
27-:<
2 :3 0
28 1

277

"'.., .,.... , ~,

~.., ,,- , t-

input data, a header is prin t
ed. This is accomplished by
filling the pr int buffer with
40 numbers that co rre
spond with the 20 charac
ters that are to be pri nted
(two numbers per cha rac
ter ; so rry, not ASC II) and
then ISSUing a print com
mand (lines 166 t hrough
215). In lines 21 7 throu gh
234, the va lues a re recall ed
and printed .

Anot he r handy fe a tu re of
the Tr-59/PC-100A IS t he
a bility to print a-character
subsc ripts . The calc ula ted

284
28 5
286
28 7
2:::E:
289
290
2'01 1
292
29 3
294
295
296
.... ."l..,"- . ,
298
29 ;'
300
30 1
302
303
30 4
30 5
30 .0.
307
308
30;'
310
3 11
3 12
3 13
:314
-3 15
3 16
317
3 18
::: 1'?
320
32 1
322
323
,:24
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APRIL 29, 30, MAY 1,1983
Hara Arena and Exhibition Center - Dayton, Ohio

Meet your amateur radio friends from all over the world at the internationally
famous Dayton HAMVENTlON.

Seating VJill be limited for Grand Banquet and Entertainment on Saturday
evening so please ma ke reservations early. Banquet speaker is Bill Leonard.
W2SKE. former president of CBS Ne\lJS.
Ifyou have registered within the last 3 years you VJi Il receive a brochure in late
February, lf not write Box44, Dayton. OH 45401.

Nominations a re requested for Radio Amateur of the Year and S pecial Achievement Awards. Nomination fonns are
available from Awards Chainnan, Box44. Dayton. O H 4540 1,

For special mote l rates and reservations write to He mventton Housing, 1406 Third National Bldg., Dayton, O H 45402.
NO RESERVATIONS WIlL BE ACCEPTED BY TELEPHONE.
All o ther inquiries write Box 44, Dayton, O H 45401 or phone (5 13) 849 -1720.

* Technical Forums
* ARRL and FCC Forums
... GIANT 2-day Flea Market

Saturday and S und ay
... New Products and Exhibits
* Grand Banquet
... Women's Activities
* Home-Brew Equipment

Forum
* Special Group Meetings
* YLForum* Personal Co m p uters Forum
* CW Proficiency Awards
* Amateur of Year Award
* Special Achievement

Awards

Admission: $700 in advance, $9.00 at door. (Valid for all 3 days)

Banquet: $14 in advance. $16 at door.

Flea Market Space: $1 5 in advance. (Valid for both days)

Make checks payable to Dayton HAMVENTION. Box 2205. Dayton, OH 45401.

Bring your family and e njoy a grea t weeke nd in Dayton. Sponsored by the Dayton Amateur Rad io Association, Inc.

/DGM/ELECTRDNICS,INC.
787 Briar Lane, Beloit, Wis. 53511

(608) 362-0410

• Buil t-In demodulator & AFSK modulator lor 170,425,850 Hz shilts,
high alKl low tone pairs · 60,66.75,100,132 WPM Baudot, 110.300 Baud
ASCII, 5-99 WPM Morse • 1000 character text buffer with BREAK
leature • Ten 80 character message memories with battery backup .
$electable display lormals, 24 lines x 72 chatacters (2 pages), 24 lines
K 36 characters (4 pages), 16 lines x 36 Characters (6 pages) • Spill
screen operation · On screen status line displays a tuning bar, mode,
speed, shllt, tone pair, normal/reverse, USOS, WRU, SELCAL, buller
mode alKl butter count · Casselle Interface for long " Brag Tapes" or
unallended message storage . Baudot and ASCII printer out puts .
Built-In audio monitor . Buil t-In 110 VAC power supply . Othar
leatures- PTT control, WRU, SELCAL, sync idle, CW 10, USOS, ecrc
start, lull or hall du:r, lex, scope outputs, weight control, intercharacter
spacing, reverse vi eo. RS·232, word wrap around · Compact size only
13.3 K 10.3 K 4 Inches . Made In USA.

"...."...."'..
"'''

.. I'''.IS
11)f.1S .
1121.1S .

HAl. 300PM:
HAl. 300MftE
HAl. MIll PltE
HAl MIll ""'AE

21QO.2500 MHZ
' HMR-Il COMPLETE UNIT
COMPlET ESYSTE MAS SHOWN NOT... /(IT INClUDES
A PC BOAR D. POWER SU PPLY . C ABLES &
CONNECTORS_ PRE·ASSEMBLED AND TESTED 2~

GAINOA GREATER
1 UI\lI T ..• ••..

2 UNIr s
J OR MORE UNITSL'::::=:::....J "HAlol M!CAOWAvE RECEIVER

PRE·SCALER KITS
(Pr~led Gl0 rx-d _ a~ ............... '1$1

cs.ame as _ llu1 _." P<N"'IlI
lPre-On11edG- 10 tlO¥ll _ c:orn(lOO" ,IS),_ as_ but ,,"~

PRE·AMPLIFIER
""L·P"·" WIDE .AND PIU:....MPLlfIER. 2·200 MHz BANDWIDTH (_ 3dB PQlNTS\,
19dB GAIN FULLY ASSEMBLED AND TESTED SI.IS

HAI..f>A·l .• WIDE BAN D PRE.....PlIFIER. 10 MHZ TO 1. OMl 12dB GAIN
FULLY ASSE"BLED 112.115

HAl. ·PA·2.1 GH: 2STAG E PAE·AMPLI FlEA, DESIGNED FOR 2304 DOWN CO NVERTER.
MADE TO PIGGIE·BACK ON THE 2304 BOARD OFFERS 2OdBGAIN.ALSO HAS AN IM
AGE REJ ECTION FILT ER.

SHIPPING INFORMATION ORDERS OVER :125 WILL Be. SHIPPfD POST PAID EXCEPT
ON ITEMS WHERE ADDITION AL CHARGES ARE REOUESTED ON ORDERS LESS THAN
:125. PLEASE INCLUDE ADDITIONAL 1260 FOR HANDLING AND MAILING CHARGES
SEND 201 STAMP FOl'l FREE FLYER • ~./,:

HAL·TRONIX INC. !:::c..:..~~
P.O. BOX 110' ~J ~_

SOUTHGATE, MICH. 48195 ~ "HAl" HMOlD C Noww..o
PHONE (313) 285-1782 .... 31 WIIIlH

HAL 2304 101Hz DOWN CO NVERTERS (" REO RANGE 2OOOI2!lOO MHZ.
23Q.l1 MODEL 11 KIT BASIC UNIT WIPREAMP LESS HOUSING & f ITTINGS.. , '1'.15
2304 MODEL.:2 KlT (w l l ~ plump>. , . , , . , , .. , . . ,. , 128.1'5
23G4 MODEL n KlT (Wll h High G.ln pre.mpl ,. , . . " .. "., , n'.15
MODelS 2 & 3 WITH COAX FI"INGS IN & OUT AND WITH WEATHER·PROOFED OlE
CAST "lOUSINGS

BASICPQWE RSUPPlY 111.15
POWEASUPPLYKIT FORAaovEWITH CASE . . $24.15
ANTENNAS. OTHER ACCESSOfIIE$ AVAIl..'BLE. SEND FOR MOA E INFO

HAL'S SHOPPER'S GUIDE

Send For
Free InformationOpt/one/ 9 W video monitor shown $149.00.

SRT·3OOQ

List
$995.00

Introducing The SRT-3000
RTTY Communications
Send·Receive Terminal
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ASSOCIATED RADIO 913-381-5900
B012 CONSER BOX 4327
OVERLANO PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

VISA·

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE - SAVE - SAVE
NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED eQUIPMENT

SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICEO & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

•
, I

15 Meter Mobile CW & USB
START YOUR DAY ON A GOOD KEYIII
WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ,
KL7JFV, EA7EU, NN3SI , DJBRR , DLOBBC,
US6AK, JA3JMP, PY2-CPQ, FOBGW, KM6FF,
VK2BD OEBMOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

High l OW (PEP) low 2W (PEP); VFO tuning : noise blanker:
tine-tuned 58, KHz :t CW off -set; di g ital frequency
counter; 13.8V de @ 3A, negative ground; L 9.5" x W 9"
x H 2.5"; weig ht (2.3 kg) 5.7Ibs.; mobi le mount ing bracket.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send 51 to cover First Class Postage
and handling to: orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

SOON - NEW
10- 160 METERSJUS T SLIGH rL l' AHEAD

DLA. INfO, & ORDER. CALL

1275 N. GROVE ST.
ANAHE IM, CALIF, 92806 (714) 630-4541

NOTE: Price, specifications subject to change wi thout
notice and obligation. .... 3UI

.. See List 0/ Aove'/,sers on page' 14 73 Magazine · March, 1983 57



•

Chuck Pere/mdn WAbOGW
9777 Wilsh"e Ilovle~'drd. Svire 700
Beverly Hills CA '}Ol 11

Scandinavia: The 2-Meter
Dream Vacation

Licensing, frequencies, and procedures- it's all here.
All you need is a plane ticket.

00 ' ..... .. , .

h." , •• toll.. ,"•• •• 'u . ...u"." •• '

A. PL I CAt l oo ' 0 1 'U~lnIO. TO O' U AU A..... TO" • • • 0 10 STATIO .
I . (co•• ,.,)

Norway. In addit ion to a
copy of your license. Nor-

STANDARD

Receive'

Rl 434.600
R2 434.625
R3 434.650
R4 434.675
R5 434.700
R6 434.725
R7 434.750
R8 434.775
R9 434.800
Rl0 434.825

' Transmit 1.6 MHz lower

SWEDISH

Receive"
RUO 437.600
RU1 437.625
RU2 437.650
RU3 437.675
RU4 437.700
RU5 437.725
AUG 437.750
RU7 437.775
RUB 437.800
RlJ9 437.825
RU10 437.850
RU11 437.875
RU12 437.900
RU13 437.925
RU1 4 437.950
RU15 437.975

• 'Transmit 4.6 MHz lower

Fig. 3. UHF repeater channels.

In Copenhagen. there is
24-hour service at the post
office in the Cent ral Rail 
road Stat ion This is right in
the center of the city. next to
Tivoli Garden s.

When appl ying for your l i
cense in any count ry. if you
do not know the exact dates
of your arrival and depar
ture. allow a few extra days
o n each end. If you have no
references in the country.
enter " none" on the refer
ence line.

Receive
Frequency'Channel"

Fig. 2. two-meter repeater
and simp lex channels most
frequentl y used.

RO 145.600
Rl 145.625
A2 145.650
R3 145.675
R4 145.700
A5 145.725
R6 145.750
R7 145.775
A8 145.800
R9 145.825

' Transmit 600 kHz down

SIMPLEX CHANNELS

145.250 to 145.575 at 254or.Hz
spacings

145.500 used as calling
frequency

145.550 mobile channel
145.525 and 145.575 probably

most used simplex channels
other than 145.500

velope addressed to the
proper foreign authority . If
you furnish an SASE . the
FCC will confirm the date
on which your papers were
mailed. Send to: FCC. PO
Box 441. Gettysburg. Penn
sylvania 17325.

Denmark . Application
should be filed at least a
month before the requested
license period. Attach a pho
tocopy of your license.
W ithin a few weeks you will
receive the license and a
payment form. When you
arr ive in Denmark. go to the
nearest post off ice, pay the
fee (on ly 20 kroner for a
short stay), and you r license
is then valid . A temporary l i
cense wil l be issued fo r up
to three mon ths.

REPEATER CHANNELS

For eac h country (except
Finland . where the form is
sent directly to SRAll. send
the completed form to the
FCC requesting en dorse
ment and forward ing. En
close a sta mped airmail en-

nu
P.O. a• • )Go
1 ' _00 101 • • 1 . ,.>, 10
PIOu.n

Affairs) an 8 1h " by 11"
SASE and they will send
you application form s for
each country. If time is
short. Fig. 1 is a form which
includes all of the neces
sary information for each
country. The address for
each licensing authority is
also given.

••,v'I '" T. I••••••••••, ••••
. .... ... to.....
, t. "0' I, . 01 ••• ,I.
0 I••0 l v 'T

h.4 1 .~ .. 1..._ .... . . , .................
••4••••••••••• ,. I •• ••~.I.
1 ' .
1 _ IJl .. UUU
u n ..

c••• , ., D•••• ' • • • , ••1..., ..~ ..
, ., To o ff ..
II 40 . 10 . n .
0 ._ 1001 C••••• • • •• •.......

O".to. 01 . ,, 11 • •• , 11 , • •
• • • ~ • •• • , .f h• • •••••••"

I . ' h••• ~ . .. " • • ~ . ho<' ~' " ,, 0< ".'" ••• 1 . f o ' ...... , ...
••••" o. I' ••u. ' 0 0''' ' '' •• •• •••• , ,.Ho '" .00 ' ''' ' I.

.1 .,.........,

Dat ...~ ,Ia .. 0 1 ~ I "h,........ It."
C.II It . o' , .... .. CIo • • , ....... ,
U~ in ,
... ,. 1 , , •• h ..
.. . 11 44 1 'l ,10. '

TO, (So . Io l ov f o . ..~ , ..... )

Lit .... , ,<1 04 • • , ..... "
•••• ,. 1. 11 , o« •• • tto.
Add .. .. .... un ... . . " . ,

Fig. 1. Samp le form for request ing l icense to operate in a
foreign country.

Look lor me on 2m as I drive around Scandinavia in April. I'm
open 10f" ham talks In Copenhagen 3-5th April; Oslo, 6-9th;
and Stockholm, 1D-13th. If there is any interest, please get in
louch.-Wayne Green W2NSD/1 .

Pad your bags for a
great Scandinavian va

cation! The land of the mid
night sun beckons and Irs
more fun with 2 meters. If
you want to take that rig
with you. plan in advance.

Gelling Your Licenses

You need suffi c ient time
for processing through the
fCC. the Scandinavian au
thorit ies. and for any inter
national m ail delays. A llow
6 months if po ssib le. Send
the AR Rl (225 Main Street,
Newington. Connecticut
06111 , Attn: Internat io nal
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of your hote l.
You must furnish a copy

of those pages of yo ur pass
port co nta in ing personal
data and of your am ateur
license cert ified by two
signa tu res, I photoco pied
my amateu r license and the
pages of my passport with
my name, date of birt h, etc..
and my picture onto a single
sheet. At the bottom I typed

Two-meter repeaters in Scandinavia.
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thi s certif icat ion: " Each of
the undersigned ce rt ifies
that he has exam ined origi
nal passport No. and
the amateur radio li cense of
Charles R. Perel man and
that the above are true and
co rrect coptes Exec uted
on , 1981, at Beverl y
Hil ls, Cal iforn ia, under pen
alty of per jury." Two signa
tures fol lowed.

Note: Above are in alphabetical
order. In Swedish, the letters a
and 0 with special phonet ic
marks come at the end of the
alphabet. I could not print these
marks.

R5
R8
R7
RO
R9
Rl
R7
R3
RO
R'
R2
Rl
R6
R5
RO
R4
R4
R9
R2
R5
RO
Rl
R8
R5
R8
R7
R3
R7
R2
R3
R8
RB
R9
R'
RB
Rl
R1
RO
R'
R3
R7
R4
R5
R8
R2
R7
R6

Ludvika
Lulea
Lycksele
Lyseki l
Martetred
Motala
Malmo
Norberg
Norrkoping
Nykoping
Nassjo
Ototstrom
Orsa
Oskarshamn
Pilea
Sanviken
Sketlettea
Skovde
souettea
Sotna
so-sere
Stockholm
Stockholm
Storuman
Sundsvall
Sunne
ranumsneoe
Tranas
Tarnaby
Ulricehamn
Umea
Uppsata
Vetlanda
Vilhelmina
v tsby
Vimmerby
Vargarda
Varnamo
Varobacka
Vastervik
Vasteras
Vaxjo
Vannas
Ystad
Orebro
Ornskoldsvik
Ostersund

Each country wi ll send
you a t ranslated co py of
ru les and regulations. Your
li cense wil l bear yo ur home
call w ith the appropriate
coun try designation, for ex
ample: WA60CW/OZ. Low
band and UH F privil eges
w ill depend upon the class
of license you hold in your
home count ry. In Denmark,
Norway, and Sweden, yo u

RO
Rl
Rl
R2
R2
R3
R3
R3
R'
R'
R5
R5
RB
R6
RB
R7
R7
R8
R8

R3
R2
R8
R4
R4
RO
Rl
R5
R8
RO
R6
R2
R2
RO
R9
R2
R7
R2
Rl
R6
R5
R8
R6
R6
R3
R3
R8
RO
R3
R7
R5
R8

FINLAND

Turku
Helsinki
Pietarsaan
Kotka
Antari
Mariehamn
Lahti
Sein ajoki
Jyvaskyla
Salo
Pori
Kuusankoski
Espoo
Tampere
vaasa
Lappeenranta
Turku
Hameenlinna
Kuopio

SWEDEN

Bjorna
Bolinas
Boras
Bracke
Backefors
Edsbyn
Falkenberg
Falkoping
Falun
Gladsaxe
Glommerstr.
Gallivare
Goteborg
Hagfors
Halmstad
Helsingborg
Hudiksvall
Hallnas
Harnosand
Jonkoping
Katix
Kalmar
Karlskoga
Karlskrona
Karlstad
Katrineholm
Kiruna
Kramlors
Kristineberg
Kungsbacka
Kyrktasjo
linkoping

Fig. 4.

RO
R1
R2
R2
R2
R3
R3
R'
R'
R'
R5
R5
RB
RB
R7
R8
R9
R9
R9

RO
R1
R1
R1
R2
R2
R2
R2
R2
R3
R3
R3
R'
R'
R5
R5
R5
RB
RB
RB
RB
RB
RB
RB
R7
R7
R8
R8
R8
R9
R9

ChannelaTH

DENMA RK

verne]
Ringsted
Esbjerg
Alborg
Bornhol m
Hvidovre
Ydi ng Skovho]
Odense
Copenhagen
Thy
Kvinsbjerg
Vejby
Ostervoro
Lysnet
Ltnoeoane
Heming
Arhu s
Fredrikshavn
Sakskobing

NORWAY

Oslo
Horten
Rinsaker
Ptekketloro
Gren land
Kongsvinger
Oslo stad
Harstad
Hall ingdal
Trondelag
Ringko llen
Sandnes
Arendal
Kongsberg
Drammen
Egersund
Gudbrandsdal
Bergen
Oslo, Enebakk
Bodo
krtsttanseno
Tromso
verde
Trondheim
Sonde led
Stavanger
Sandefjord
Vest land, Stord
Tromso Fjetlheisen
Tele rnark
Folio S. Oslo

way requ ires a "cert ific ate
of good conduct" from your
lo cal po lice department .
This can be a letter on police
department stationery stat 
Ing that you are of good
charac ter and reputat ion
and that the poli ce know of
no reason why you sho uld
not be issued an amateur li
cense in Norway. Your app li
cat ion should be on file at
least a mo nth before the op
erating period requested. A
temporary licen se will be is
sued for up to three mon ths,

The fee of SO Norwegian
kro ner must be sent w ith
you r appl ication. Buy an in
terna t ional draft or money
order payable in Norwegian
curre ncy If you send a per
sonal chec k or dollar instru 
ment, you m ay cause sub
stantial delay or return of
you r app lication. I suggest
that you staple al l of the
documents together .

Sweden . A pol ice good
conduc t letter IS req uired
for Sweden just as in Nor
way. Yo u r app licat io n
shou ld be f iled at least two
mon ths prio r to the re
quested license period. The
Swed ish aut hor it ies w il l
send you a l icense with a re
quest for any fees. Fees can
be paid by m ail or upon ar
rival in Sweden at a post of
fice. The fee w ill vary w ith
the length of t he requested
license per iod.

Finland . The am ate ur
society, SRAl, hand les all li
cense app licat ions. SRAL
te l ls you to allow at least 4
to 8 weeks, more in summer,
for issuance. It took me con
sid erab ly longer t han 8
weeks. If your license is for
less than one month, a fee of
58 markka must be paid
w ith your applicat ion. This
incl udes t he pro cessing
charge by SRAL. For a li
cense for more t han a
m onth, you must join SRAL
and the fee is higher , The
m aximum tem porary li 
cense p e r io d I S th ree
months, subject to renewal ,
Yo ur m aili ng add ress In

Fin land must be given exac t 
ly. This m ay be t he address
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are permitted to work mo
bi le. Although local ama 
teurs have been working dil
igently to obtain this privi
lege for v isiti ng amateurs in
Finland, at th is t ime non-res
idents are not permitted to
operate m obi le in Finland,

Gear to Pack

If you are t raveling other
than by car, a synthesized
handie-tal k!e wou ld certain 
ly be the most versatile rig.
In the o lder crystal -con 
trolled radios, the Kenwood
TR-22oo (same as the Drake
TR-n ) with sockets for 12
channels will perm it you to
crysta l up for the 10 repeat
er channels and two popular
simplex channels How ever,
un less you already have
some of the crystals on
hand. the cost of all those
rocks w ill probably con 
vince you to buy a synthe
sized rig

Scann ing IS usefu l, par
t icu larly if you wi ll be oper
ati ng mobile. Even though
you may have looked up the
local repeater frequencies,
changes do oc cur; you m ay
not know exactly where
some of the repeater sites
are located or the extent of
coverage of some repeaters,

or you may desire to check
simplex channel s.

I suggest that you take
the following in addition to
your 2-meter rig:
• Mag mount and cigarette
lighter power-supply cord
for mobile use.
• Quarter-wave or 5/8-wave
te lescoping antenna for HT.
You may be in a poor loca
t io n or want to extend the
range beyond that feasible
with a rubber ducky.
• Shortened or fl ex-t ype
rubber ducky. If you carry
the HT on your belt, both
the rig and antenna are less
likely to be da maged if
either of these types of
antennas are substituted for
the regu lar rubber ducky.
• Battery c h a rg er a nd
transformer or so lid-state
converter for 220 vol ts to
110 With sufficient wattage
rat ing. Conversion plug with
large round prongs. Some
hotels furnish a 110 out let
for shavers wh ich can be
used to charge HT batteries.
Ordinary wal l outlets are
220 volts, 50 cycles require
mg the round prongs and
converter or transformer.
.1 750 tone burst with du ra
tion of at least 1 second.
Some repeaters are carrier-

aTH

DENMARK

Lindeballe
Copenhagen
Ringsted
Alborg
ESbjerg
Copenhagen
Fredericia
Se nedan
Knivsbjerg
Arhus
Yding Skovhoj
Purhoj, Horsens
Hillerod
Randers
Copenhagen
Sakshobing
Abenra
Nord·Fyn
Copenhagen

NORWAY

Kongsvinger
Horten
Bergen

Channel

RUO
RUO
RU1
RU'
RU'
RU3
RU3
RU'
RUS
RUS
RUG
RU?
RU?
RUB
RUB
RUB
RUB
RUg
RUg

RU1
RU'
RU'

Gjovik
Oslo

FINLAND

sate

SWEDEN

Bolinas
Esknstuna
Falun
Halmstad
Helsingborg
Hudiksvall
Hono
Karlstad
Kungsbacka
linkoping
Lund
Mariefred
Sandviken
Solna
Stockholm
Stockholm
Stockholm
vasteras
Orebro

RUG
RU?

RU'

SRU2
SRU10
SRU8
SRU9
SRU2
SRU7

SRUlO
SRU7
SRU4
SRU8

RUS
SRU9
SRU4
SRU5
SRU1
SRU2
SRU8
SRU7
SRU2

operated. M ost req uire the
17S0 tone burst. Length of
bu rst req uired appears to be
longer than typ ical in some
other parts of Europe. You
may be able to obta in a
whi stl e f rom a friend m
Scand inavia wh ich wi ll pro
duce t he 1750 tone. It loo ks
like a sing le pit ch pipe.

If you are a good whist ler,
unless your musical ta lents
are suffic ient to approx
imate 2 octaves higher than
A (440 Hert z) above m iddle
C, the technique is to start
high and slow ly descend in
p it ch to be sure you've
covered the right f req uency.
This sounds something like
the second part o f the wh is
tle when you gaze approv
ingly at one of the local
beautifu l blonde blue-eyed
YL s If all else fai ls, you can
sti ll get into the repeater
after a loca l ham has ac
cessed it with the to ne burst.

e Ear p ho ne . There are
t imes when people on a bus,
the street, or elsewhere may
not take too k ind ly to the
sounds of the QSO yo u may
be ho lding with a local ama
teur. This is part ic ul arl y t rue
if there is a lot o f no ise com 
ing in with h is signa l. The
earphone solves these prob
lems,

To avoid possible cus
toms questions, either upon
entry in to one of the Scand i
navian count ries or when re
turning to the US, it is a good
idea to register your radio
gear (and cameras as weill
with US customs, Call your
loca l customs office to f ind
the locat ion for this service.
It on ly takes a cou ple of
minu tes to f il l out the form
which will be stamped and
inserted into your passport.
In Los Angeles this can be
done at a little cubic le on
the second floor o f los An
geles Intern at ional A irport.

Repeater Frequencies

Fig. 2 l ist s the repeater f re
quenc tes and rno st-otten
used simplex frequencies
for 2 meters. Fig, 3 contains
informat ion on U HF repeat
ers. Most of these are locat-

ed in Sweden and follow the
Swed ish band plan with a
4, 6-M Hz separation rather
than the typica l '.6-MHz
separat ion used elsewhere,
With my Kenwood 2400, I
fou nd it most convenient to
program the 10 repeater
channels into memories 0
thro ugh 9. Scanning the
memory cha nnels wou ld
then locate an active repeat 
er. As in the United States,
the repeaters are busier in
the rnommg just be fore
work ing hours and 10 the
evening t han they are during
the work ing day. How ever,
the level of activity appears
to be considerably less than
on a busy repeater In o ne of
our metropolitan areas.

Du r ing the su m m e r
months, working hours of 
ten begin at 7 or B am and
end by 4 prn The f irst three
weeks in July are usually an
" indust rial holiday, " vaca
tion fo r much of the work
force. This often means de
sert ing the city for a cottage
In the count ry or at the
coast. If you want to be sure
to make contact w ith a par
ticular ham, by all means ar
range your meet ing in ad
vance Use the low bands or
a letter before your trip to
be sure of his or her locat ion
when you will be tn his
country.

Fig. 4 contains informa
tion o n the location of
2-meter repeaters in each of
the Scand inavian countries
W ith the harsh winters, an
tennas are often damaged
so that some of the stations
may be off the air at ti mes,
Fig. 5 shows locations of
U HF repeaters.

Enjoying Your Fellow Hams

For information on every
thing f rom directions to a
Chinese restaurant (yes,
there are some 10 Scand i
navia) to an interestin g art
exhi bit, try your friendly
local repeater. As elsewhere
in Europe, many of the hams
save pins, banners, or patch
es from radio soc ieties of
other countries. This kind of
item makes a nice token
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your friend to pass up the
beer for a soft drink if he is
driving.

In Copenhagen, don't be
surprised to have Swed ish
stat ions f rom Malmo, Falk
enberg. or so me of the other
southern towns come back
to you through the local re
peaters. In Finland, the re
peaters in the less populous
parts of the count ry, north
of Hameentinna. Tampere.
and Lahti, may not be o pera
t ional fr om t ime to t ime.
You should check this out
through low-band QSOs if
you are planning to travel in
the more northerly areas.

Two meters can be your
key to o pening up better
paths of understand ing of
the beau t if ul countries and
people of Scand inavia . Plan
ahead. make new fr iends o n
the low bands, and have the
fun of eyebal l QSOs fa r
from home. You will learn
more, have more fun, and
have so me un forgettable
memories through the pow
er of amateur radio,.

gift. Yaesu and Kenwood
rigs are widely used and you
make a friend for life by ob
taini ng a needed serv ice
m anua l for a Scand inavian
ham. If a radio fr iend is con
templating a tri p to the US,
he may appreciate a repeat
er di rectory or road maps.
An auto club is the best
source for maps.

I think the most enjoyable
co ntac t in a foreign country
is with a ham with whom
you 've ta lked on the low
bands. W hen your itinerary
is f irm. set up a defin ite ren
dezvous. You will probably
learn more about life in that
country in an evening than
during t he rest of your trip.

Chance contacts resulting
in bending elbows together
at one of the local pubs can
make new friends and be a
lot of fun as well. However,
alcohol and driving definite
ly don't m ix in Scandinavia.
Penalties for driving with
even a very sma ll quanti ty
of alcohol in the blood are
severe. Therefore, expect
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Ouanlity D_o..~'

POWER SUPPLY
I • -- - - KIT
~~ Jl $'1S95

POWER TRANSFORMER P.C_ BOARD
COURSE TUNE POT. RF CHOKE
FINE TUN E POT. KNOB
3 'F' CONNECTORS WIRE
RESI STORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMI NAL STRIP l M 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front Ind back $10.95 Extra

BUILT POWER SUpPLy ,$3U 5

•••••••••••••••••••••••••••••••••••••••••••••
_~J''-

j2 WASHERS
31 SPACERS

MOU NTING BRACKET
6" RG 174 COAX

'F' CONN ECTOR • 35" ROO
6W ' x 4" P.V.C. PIPE

2 DRILLED END CAPS • HARDWARE

We will tu ne ccnver-
ter board for $12.50

trouble shoot
add ,7.50

trouble shoot
power supp ly..SI2.50

plus any parts netdll'd

W...II -.cc.pt t.I, II'">oo" ........ to< VI.. & M. ,le..,.rd
No C.O.D. OrdeR

TO ORDER CALL 317-291-7262
800-428-3500

Complete kit w. lght l11l bt. Pl.... add ' u llle lent po'l'g'

6254 LaPas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAln80w ~ ~ '"
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Scanning
Handheld$

become
Police/Fire
$alnners

MFJ ·313

Hear
Police I Fire

Weather
on 2 Meter Handhelds with
this MFJ VHF Converter.

$99.95*
PLUS SHI PPi NG

PLUS SHIPPING
$139.95*

• '!I(QUUCY ._ 1« . a8 MItz
• OPERATlDIt FM If SS8 !tompl.,. 1y 10... . 10 ... .1.81
• IIF DRIVE ' 10 30 ..lllI
• KEYlttG If Iotl" 'lOd wllh h'Qh qUlhW JIll"
• 55. OfIO"',on bUilt in .ali i
• POWER REQUIREMEIIITS typal 10 w.n, dow. 13 ...p. -' 138 vue
• IDlE~ 20 ....
• MOIlLE .. f iXED _ ,_
• PREAM' 1808 .... •
• IOISE f lGUIIE I.....'" 1 5 08
• PRUMP U TIlI> ioodIpIftdenl - _~ Af .~dl'"' .....,.
• COnTIlUeTIO....1lI ar....~ alum....... ho., .... 1 poel:ll

360 dlQlu. coohng
• SIZE 1"("1 ' aU(dl • 3d(~l - WEIGHT 3 lb. 9 0'1
• 'M"'fDlllE SHIPMEIIIT

SPECIAL OFFER

Matching Power Supply
Ii AMP SU, "", "" 13., ... S"._I . S~(tI1 1 6~1')

,MMEDIATE SHIPMEIT
AU PARTS AID LABOR WARMlnO DIE fUll TEAll

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTOR Y DIRECT

POWEll MEASUIHMENT
Alf3aV DC0

0
•

0

0 ..
0 ..
0

0
•

0

0 ..
0
1.-1· I

• •
V-J

Con
Rigs.

•~..... "'~ .....~..•••••" .. . .... "" .
MFJ.312. like MFJ-313 but for mobile 2

meter rigs. TransmIt up to 40 watts fhru con
verter without damage, 50-239 connectors.
Mobile mounting brackets, Rugged , " ON"
LED. Use 12 VOC or AAA battery, 3x4x1 In.

Order trom MFJ and l ry il · no obligatIon. If
not delighted. return it within 30 days for
refund (less shipping). .Qn!'l y!@r unconditional
guarantee.

Orderloday. Call loll free 800-647·1800.
Charge VISA. MC or mail check, money order
for amount Indicated plus $400 each shipping.

Hear pollce/lire/wealher. Order now. ... .7
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Call 601'323-5869 in Miss..ou tside continental
USA, tech/order/repair inlo. Telex 53-4590_

M~ •ENTERPRISES,
"",."INCORPORATED

Box 494, MIssissippi State, MS 39762

CALL TOLL FREE • . . 800·647·1800

New MFJ VHF converter turns your svntte
srzeo scanning 2 meter handheld into a hot
Police/FlrelWeather band scanner .

144-148 MHz handhelds receive Police/Fire
on 154·158 MHz with direct frequency readout.
Hear NOAA weather. maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky .
Feedthru allows simullaneous scanning of

both 2 meters and Police/Fire bands. No mis
sed calls.

Highpass input IIller and 2.5 GHz transislor
gives excellent uniform sensitivity over tctn
bands , Crystal controlled.

Bypass/OFF switch allows lransmitllng .
Won't burn out if you transmil (up to 5 watts)
with converter on Low insertion SWR_ Uses
AAA battery. 2V. x1 'hxl'h in BNC connectors.

Enjoy sl;lnnlng, memory. digital readout. ete.
as provided by your handheld on Police/Fire
band.

220 MHz Converter for 2 M Handheld
MFJ-314 MFJ·314. like MFJ·313

but lets you receive 221 ·
215 MHz on your 2 meter
handheld.

Police/Fire/Weather Band
verter for 2 Meter Mobile

VJ90Pl Amphhr IIl9 ,9S plus IUD sIIippinll
VJ15 POW ER s..p,l, uan ,I... n.OO oIoippi~g

''''ic'' USA ....'

l~N >Col A..

tlflliUl s.r.
'10m< Y1.o)"

FREE TRIAL
YAESU
HEATH
DRAKE
COL LI NS
KE NWOOD

SYSTEMSGRAND
,.~. 1.lI111l

BUill ' .lSI!.
U-S-A ""'''' ""'" ~w "M

123"56789 10
POWER INPUT IN WATTS

POWER CHART
VISA. MASTER CHARGE. M.O. or C.O.O. • PHONE (713) 477-01 34

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

110.00
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Dennis Pharr WD5/WY
3521 SE. 45th Sf.
Ok lahoma (il y OK 73135

Twisted Remote Control
This circuit is easy to build and easy to use.

The twist is that you probabl y own the most important part.

Fig. 1. Schematic diagram of the switching circuit The transistors and transformers used in
both circuits are 2N22Z2 or Radio Shack 2009 and Radio Shack 273-1380, respect ively.
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D e sc ribed he re is a
simp le and inexpen

sive remote-control system,
the ma jor component of
which you probably al
ready have on hand: an AM
FM receiver, either portable
or table model. As with any
remote-control sys tem, it
has many uses . It may be
used as a telev ision com
mercial killer, to turn on or
off a d istant light. etc.

If you have tried to build
any of the light-operated-re
lay type of remote-control
devices in the past, you
must surely have noted two
distinct disadvantages of
that type of system: 1) They

•

are usual ly very sensit ive to
ambient light levels and
therefore diff icult to ad just.
and 2) You must be able to
see the device in o rder to
control it. Since t his system
uses radio waves as the con
troll ing medium , the se
drawbacks are read ily over
come.

Receiver-Transmitter

It is certainly not difficult
to generate a low-power rf
signa l that can be used fo r
remote co ntrol, but the dif
ficulty begins when trying
to design and build a receiv
e r with suff ic ient gain to
amplify the low-power sig
nal to a usable level. To cir-

cu mvent this pro blem, a
conventional table model
or portable-type AM·FM re
ceiver can be used along
with a tone-modula ted FM
w ireless m icrophone to
generate the control signa l.

Switching Circuit

With the problem of the
receiver-transmitter so lved,
all that is needed is a
switching circuit that can
be operated by an audio
tone taken from the rece iv
e r. The ci rcuit shown in Fig.
1 does this job very nicely.

The heart of the switc h
ing c ircuit is U2, the CMOS
4027 J-K flip-flop. This par-

• • ••, VO<:

ticula r type of fl ip-fl op has
the uniq ue cha racteristic
that if both the J and K in
puts a re he ld in a high state
and a clock pulse is applied
to the clock input, the out
put will toggle to a high o r
low depending on its previ
ous state. The output will
cont inue to toggle back
and forth as long as clock
pulses are applied to the
clock input.

Refe rring to Fig . 1, as
sume t ha t the output of U2
is in a low state and Q2 is
off. Also assume that the
primary of T1 is plugged in
to the ea rphone jack of an
FM receiver tu ned to the
operating frequency of the
wireless microphone. When
the transmitter (wireless mi
crophone) is momentarily
turned on, an audio pulse is
applied to the primary of
Tl . This audio pul se is then
rect ified and used to fo r
ward bias Q1 . With Q1 mo
mentari ly turned on, a neg
ative-going trigger pulse is
seen at the trigger input of
U1 (used here as a one-shot).

This tr igger pu lse causes
the output of U1 to switch
to a high state where it will
remai n for a period of time
determined by the series
combinatio n of R1 and ( 2
(in this case about 1
second). This positive-go ing



95

IKE

Order l ram MFJ and try il _ no obligation. 11
net delighted. return it within 30 days lor a relund
(less shipping). This bridge IS ul'ICondltionally
g~eed lor one Yn[.

To order, simply cill us toI free 80lJ.647,18DD
and charge It on your VISA or MasterCharge Of

mail us a check or money order lor $59.9S plus
$'1 .00 for stliPOing and handling for MFJ-202.

Pul Illis MFJ NGise Bridge to work imprtlving
Yllur antenna. Order Irllm MFJ or see dealer,

I ; I I

Gall 601 ·323·5869 lor technical inlormation. or·
der/repair status. Also call 601 -323-5869 outside
continental USA and in Mississippi.

M~ •ENTERPRISES,
'-"INCORPORATED

Box '194, Miss issippi Stale, MS 39762

-0-

Ill" J JlF NOlSE BRIDGE---
Tills MFJ-2D2 RF Noise Bridge te ts you quickly

aciust your single or multlband dipole, inverted
Vee, beam, vertical, mobile whip or random
svsien lor maximum pertormance.

Tets resonant frequency and wheltler 10 shorten
or lenglhen yoor antenna lor mimmum SWR over
any portIon 01 a band.

MFJ's nclusive range ntender, expanded ca
cacnence range ( ± 150 pi) gives unparalleled Irn 
ceoarce measurements. 1 to 100 MHz. Simple 10
use. Comprehensive computer proven manual.

Won:s with I ny recei,er lit transceiver. SQ.239
ccerectcs. 2 x 3 x 4 inches. 9 voll battery.

Ollter uses: tune eansmatcn. adjust tuned cu.
CUlts: measure illlluciance. RF impedance of ampli·
hers. baluns. t-anstcmers: electrical length, velo
city tac tor. Impedance 01 coax: synthesize RF «n .
pedances with nensmatcn and dummy load. ... H

••

MFJ RF NOISE BRIDGE
Lets you adjust your antenna quickly for maxi
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and exganded capacitance range gives
you much extended measuring range.

e Exclysive range extender • Exp~n~..e..d.

capacitance range • Series Bridge

•

E OTE

Also available tor the
fi rs t time ever-
IA lphabel,<:ally a" an\j e<l - Sol<l separaTelyl

Geographical Index
by State, Cit y and Street No anc Call

Na me Index
by Na me and Call

Ordering InformatIon .

• DiredOfJ -S14 .9S
• Gwogr.phlul In. x_ S25.oo
• N..... Ind, x- S2S.oo

Ad d $3.00 sn,pp,n\j lO al l orders

D••IK. /Cluba lnquiriea weleoma
Send your o rder-enclosing check o r

money order in US dollars 10

Buckmaster Publishing
70-1 F10ndd . '1111 Road
Rsd geueld . CT I lnA77 U 5A_ ... 226

THE BARGAIN AT $14~~:,'" .

A no frills directory o f over
411,000 U.S. Rad io Amateurs.
8 Yu1 1. easy to read format.
Completely updated.

1982-1963

AMATEUR
RADIO u.eli.""".

CALL 0

DIRECTORY

MikeWireless
• Range-up to 300 ft.
• FM Aud io
• XTA l Controlled
• Simple Hook·up
• Reliable years of service

Stop: The steering wheel mi ke cord
tangle. Slop: Running ba ck and tortn to
answ er a ca ll on your radio. Stop: The
inconvenience of being tied to your
radio during long OSD's. The aemote-o
Mike may be c onnectedl oany HF, VHF
or UH F ham tra nsceiver. Just connect
the Remote-D-Mike receiver 10 the mike
inpu t jack and eac h time you press the
PIT bu tton on your cordless mike your
ham rig witt funclion as your normal
mi ke. The Remote-a-M ike rec eive r will
provide both the PIT and audio to your
ham rig_

Use in and aro und Ihe house, auto.
boat. etcete ra. J ust like a repeater w ith
a range of up to 300 ft. Each Remote
OMike inctudes a XTAL controlled wire
less FM mike and FM receiver. How do
you spell mike cord tangle renettgemote
a-M ike) Order today tor your mike cord
re lie f.

FM

FM RECEIVER

$ 95

WORKS ON ANY RADIO-MOBIL OR BASE

To Order Call (714) 268-8131-Free Shipping
___': Oisco unt Ham Radio

... s..e L,U o f Adv~mse's 0 ,. page 114

9520 Chesapeake Dr.. #606 A . San Diego. CA 92123
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Fig. 2. Schema tic diagram of the transmitter. See text for L1 dimensions.
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pulse at the output of Ul is
applied to the clock input
of U2, causing the output of
U2 to toggle to a high state
wh ich tu rns o n Q2 and ener
gizes relay K1 . The output
of U2 will rema in high until
another pulse is applied to
the clock input, at which
t ime it will toggle back to
its orig ina l low state.

Si nce the li miting action
of most inexpensive FM re
ceivers is not what it should
be, C1 (co nnected across
the Q1 collector resistor) is
included to prevent possi
ble fa lse tr iggering caused
by noise spikes from the
output of the receiver.

No power supply is
shown in Fig. 1, since these
have been extensively
covered elsewhere in the
ham li tera ture. As shown,
any vo ltage from 6 to 12
volts will work . The amount
of supply voltage you de
cide to use will depend up
on the voltage rating of the
relay you purchase, or that
of one you may have on
hand .

It should be mentioned
here that the receiver you
use must have some type of
external antenna, and an
earphone jac k. If your re
ce iver has no ea rp hone
jack, one must be added,
which is simple to do using
a three-conductor phone
jack.

Transmitter Circuit

The FM wire less m icro
phone circuit shown in Fig.
2 was origi nally published
in the April. 1%9, issue of
Popular Electronics. The ci r
cuit, as shown in tha t issue,
used an RCA KD-2114 linear
IC for the active device but
d iscre te trans istors were
used he re since they were
more read ily available. The
circuit is shown here with
one modification; the mi
cro phone input network
has been re placed wit h a
si mp le tone-genera ting cl r
cult composed of R1, C1 ,
Q1, and Tl . It has an output
of about 800 Hz and pro
vides the necessary control
signa l.
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Switching Unit and
Transmitter Construction

The switching uni t can be
bu ilt most easily using perf
boa rd construct ion, and
sockets should be used for
both U1 and U2, in case re
placement becomes neces
sary. The unit may be e n
c losed in any type of case
you may have on hand .

Perfboard construction
also may be used for the
transmitter, although I have
used the PC board square
bloc k method with good
success. This means using a
hacksaw to cut the foil side
of a piece of PC board into
squares and mounting the
components on the squares.
Pl acem ent of parts in the
transmitter is not too criti
cal. but an orderly in-line
layout ought to be used .
The connections in the rf
portion of the ci rcuit
should be kept as short and
as direct as possible.

Coi l L1 consists of 6 turns
of #12 tinned co pper wire
with an inside diameter of
5/16 inches and spread to
3/4 inches in length. The an
tenna tap is made one and
one-ha lf turns from th e
cold, C3, side, and tu ning
capacitor C2 is so ldered d i
rectly to the top and side of
the first and last turns of the
coil. Coi l L1 shou ld be
mounted as fi rmly to the
board as possible to en
hance frequency stab ility.
The antenna can be fash
ioned from a piece of
heavy-gauge copper wire,
and can be anywhere from
3 to 12 inches in length . A

plastic case simi lar to those
sold by Radio Shack can be
used fo r housing the trans
mitter.

Test and Adjustment

First , the t ransmitter
should be tested and ad
justed to a clear o perating
frequency. To do so, tu rn
on you r FM receive r and
tune for a clear spot on the
dial. The ate should be
turned off, if possible, to
prevent the receiver from
tuning automatical ly to a
st rong adjacent c ha nne l.
Once a clea r spot is fou nd,
apply power to the trans
mitter and adjust tuning ca
pacitor C2 until an audio
to ne is heard from the re
ceiver. Now, either con tin
ue ad justing C2 or va ry the
tu ning of the receiver until
the purest tone possible is
obtained.

The switching unit may
now be tested fo r proper
operation. Plug P1 into the
earphone jack of your FM
receiver and apply power to
the switching unit. At th is
point, the volume control
of the receiver should be
set at some low leve l. Each
time the transmitter is mo
mentarily act ivated. the re
lay on the switc hing unit
shou ld energize and stay
energized until a second
pulse is transm itted , at
which time it will re tu rn to
its no rmally-closed pos i
tion. The volume cont ro l
may have to be increased a
small amount to ensu re reli
able operation at a dis
tance.

If the switching unit does
not o pe rate as just de-

scribed, then either a wiring
error has been made o r one
of the ac t ive devices is de
fective.

The range of the tran s
mitter will vary with operat
ing conditions and depends
to a certain extent upon the
orien tat ion of both t he
transm itti ng and receiving
antennas. It has been my ex
perience that re liable oper
ation can be had with dis
tances up to 75 feet.

Summary

The uses tha t may be
fou nd fo r this simple sys
tem are many and are limit
ed only by your imagina
tion . If you happen to own a
video tape recorder and
li ke to record movies with
out the commercia ls, then
th is remote-contro l system
can be used to pause the re
corder and to cut them out .
lt could also be used as a
commercial killer for the
television itself. To use it
this way, one of the tel evi
sion's speake r leads is bro
ken and connected to a set
of the relay's normally
closed contacts. In fact ,
you might even connect
you r ham-band rece iver's
mute te rmin als t o t he
relay's other set of con
tacts, and that way be able
to listen to it while the tele
vision sound is off.

There are, undoubtedly,
many othe r applica t io ns
tha t can be thought of, but
whatever you may use it
for, a lways be ca refu l to ob
serve the relay's contact
power rating, otherwise an
expensive re lay may be
ruined.•

Reade, S. rvic. fo, faCing page .-15 -
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5-85p1d. 5·•• , . . . . . . . 4.I i

Coil KiL 1_ 3·11<0,221-'''' 1_1*' {ro-o!
""""'l ond 2 13J·12 Fonito T_ ,...
"'lBft. • 26 , .
It S,""" r" ftoy, Bpin 4-",. 14pia 1·"
.... 18,..2·" • . . . . .. "" .. ...
E_ PM S".... .... Pft-oHIod
8KkpanoI lor '" PCBond Alt. r..... , ... 14.15

14 14M'se ·PwD M~" Pn KiL I"""" HIlIIw 18I32, 8132
" "" BB 1. H....... W... S A... T,,,,,,
llP(lJ A S_, foil , F_ . Ole

15 lBMC I8-P'lYJ M,-IOI Copo<Jlor•. 14-" . .... \<Il1o
M", C_ 2-,.... , ,, ,1.15

WlI. o.-oI.-io. All h_ • . (1 ·15). r .... Priel , .... . •..... .• 151.$5

Che<:k ",,01;1y 01 e. ..... . _ ...., 01
mu<" h p,;o.d_''';on. An oohd
.rl!. ol.." ,on,<, wit<;h ;og 0''''''''''' I"" . non·
""""" 13dBI. w'd. 1r.,Qu.""" '''""n,. 140
990 MH' I.•nd o",,, II . nt i' ''' " ,on_.n
" gn. 1"",,,,o'luch I/O ''''''''" md";duoll.
' '''' ' 'dod 10< 65d8 min. ...,..."",j

Bambi le ts you e njoy using your video equipment the
WDY it should be ... e leclron;ca lly and o n line al the
push 01" button.

Model BEYS-l Complol"ly Wi...d ond
Ass" mbl"d. Indud.. . ompun"nsio" Inl1"'<· $129'5
t;on/Ooo,..;on Monu.1 ond Oe.,,1 s., lor
...,.'om.. in ~ your Video SWFlOh ,ns ' otl otion,

SIMPLE SIMON ELECTRONIC KITS,'" Inc.
381 1 S. Valley View. Suite 12. Dept. 1, lu Vegas , NV 891 03

..m.:..,,:,::':.:'"'" ' n N...d.C. II, 7 0 2 - 8 7 1 - 2 8 9 2

.~""""..~" 1-800-782-3716o...",ide N. ..d. Call:

INTRODUCING OUR
7+11 PWD
PARTS IITS

e...-ai'.1ront I"'M! ..... duOgno<l with ....
_ in ...0<1. Com""',,, .tr'O<! <,,""""1oOn.
with . oh·t"""h •..,bo.,d (,""d 10' ""I< 10
""II;on opo"tion.l. IOf.ngod ;n m.,';. fo,m
. lI ow. ...y inpol/outpu' •• I. cM n w,th",,'
",fenng 00 eh."•. F"",boo••",..".d ""o>uQi>
", . I.oyboo,d . '0 ,mmOdi.,." d""•••d 00
'h. 18 LEO .,otu, """'''Of>

B.\.IlIBI~' .J. p •• ,.

~~.- ~_ ."'.. ~a - -
_~_. E::::::L:la - -

",,-'· l _'T_ "' _ l iM."
AU·! WooVI_ "; _ .....

ORDER All THREE ITEMS

$74"MA!'·2, KSOC-m n
~SPS- I A foo Dntv

...... ""'__SI2al
_ CO·AX CUliSAAI _ot '_CluDEO _

50 MHz - 900 MH.

SPECIAL
INTIIOOUCTOllY

SAVINGS

_II.. ~ KiI
_ 1.1-:.5 6H. _ 31''''" lo..

• nill b 6.io • C_ioI G,....
• Di. 1:.0" W,,"lIfNI H i.. WI" 4·~" . 2'1:0'

.... ,., !Ioo,......
_ 1._00 P.C. Pook f -Il C. ..,,", ..I M..." ..H_.
MAE·2 J2 t lfment YAGI Antem~ ... . . , , . .... $23.95

Katrl Sons' Down Converler I" *1.1 " 2.5GHa
Oa.gnod lor Simplo Srnon by foonor JOI\lI,.... CD Amat....- M...ino'. Lt1f
E_IE_ UniI _ _ fudod Ci-ooil Prnbo !of _

!jOin. C__fils MA.E ·2 ""'-l' R....... l'-~.

l: .... copodors _
M. doIKSD C·KIT 1,9- 2,5GH.Downe-- n. , . . . S34.15

IYlZXVHF-UHF Wideband Antenna Ampliller

-tij~

Kalo Sons' Regulated Varlble DC Power Supply
for ... ..tth K5OC-KlT 1 9 - 2.5Glb 0_ C......,.., Complotoly.

WItt. Anr..lM t-. TV/C"",.".,. MocIo SwitdJ, "-"'" C....... ""'
lIO Indiu"',
M....I KSP$·IA A_ "- Supp/j. . . S2U5

IlenlullD"ry New HYBRID Ie Brlldb••• Am,III1.1S
Model ALL-I 12dB Gl in
Model ALL-2 35dB Goin"""_ _.._ _ .h"' n.

_~" lo.- _ .. _ lIll_'~ __
........__....... 1001 __ h"'..- ioM _ N. __._--
AU·l~"."'__ m."
""-,·1_.. ,,,__ iM."

5''''0'. Si",on Vidoo SUo, liu,.
,,"0 ,," ' VS-125. ohm,".,. , ,,,• •• f 

"'.' "" ' o"d J,n., 1<"", "'00' go",d"
. ,d." 1.".. wh.n p,., ,"g !h",ugh
'.,g. I«oon l'f"J.""'" '" "n on·
0'''.' VT R. 5''''0'0'0"a, '0" .d,u"

,,,, loc ' <"nl'''' ,,,, • ".01. 0"''"'.' On,. ,I>. <"nl"" ,. '''. tho "0.
will 0'" .11Ih. w"' th'''ugh will>o>u' "'"ha< .d,u" m.n" , 'n"ud••
12V POW<O' ,u""ly, SPECial
VS·125 Vid.o St.b;li,or. wirod ..•00 " 95, $38.15
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H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Forward,
March!

Any flew equipment ordered "om us can be
tested and approved by OUf factory trained
tecnmc.aos prior to shlpmenl ,f you request
II Th" requires opening the box, bu t the
lechn,Clans apprO~i11 card woll be enclosed

[U]illWU~W[i]
Electronics Supply

150B McKinney
Houston, Texas 77010

713-65B-026B ~ "

ICOM
A70 $665.00
IC730 665.00
IC740 969.00
IC290H 489.00

KENWOOD
TS130SE 599.00
TS530S 599.00
TS930S Call
TS430S Call
A2000 599.95-CalJ
A1000 499.95-Call

YAESU
FT707 649.00
FT102 999.00
FT980 Call
FT77 Call

BIRO Stock Call
KANTRONICS Interface 169.00

Software in Stock
DIELECTRIC, CURTIS,
SHERWOOD . . . . . . . . . . .. 10% Off List
SANTEC ST144JiP 279.00

HT1200 + extra battery + DC .250.00
TRI·EX

WS1 (F.O.B. Calif) 799.00
TCG 2.5A11000 piv Epoxy diode . 19¢
SPRAGUE 500PF / 1000v

Feedthru 1.95
500PF /20KV Doorknob 16.00

CDE 1000PF/20KV Cap 1.95
DRAKE

TA7AI RV75. . . . . . . . . . . . . . . 1700.00
TRS 699.00
R7A . . . . . . . . . . . . . . . . . . . . .. 1400.00

CUSHCRAFT A3 179.00
A4 229.00

AEA MBARO 269.00
MBARC 399.00
MM2 139.00
CK2 119.00

OOW·KEY Coax Relay 9900
Antique TUbes Call
HUSTLER 5BTV 115.00
BUTTERNUT HF6V 125.00
QSL Holder $2.00 Coax Sea l 2.00
COLLINS Crystals ea 12.00
SIGNAl/ONE Milspec 1030 . 4995.00

Less your trade-in.

MASTER CARO V I SA
All prIces lob Hous lon e ,cep' wt>e , e m d,caled P'o<es
subl""l 1o c hange w'l hOOl flol le<!. ali "ems gua' a flleed
Some ,Iems subjecI pr'o' sale Te' os re8><lenls add la.
>' I""s" ad~ suHlc,enll"'s,a~e ba la nce co llec t

With the AEA MBA·RO Reader
Automatic display of trans
mitted and received Morse
and RTTY coded signals has
come of age. It is proving to
be most worthwhile for Irn
proving one's own transmit
ted "fist" and for allowing
SWL's or visitors the oppor
tunity to experience the thrill
of Amateur Radio coded
transmission ........-

_ ELECTRONIC

EEB
_ EQUIPMENT BANK

While no machine can yet
match the ability of a skilled
CW operator in copying poor
fists or signals buried in the
noise, the MBA·RO by AEA
excells even when compared
against units costing much
more. The large 32 character
display allows much easier
reading than shorter displays,
especially at higher speeds
such as 60 WPM or 100 WPM
RTTY. The MBA-RO also fea·
tures dual filters for RTTY
decoding of either 170 Hz or
425 Hz (easily changed to 850
Hz) shift transmissions.
Price s and Spec if ications subject to
chan ge without notice or obligat ion.

Software @copyright by AEA.

DISPLAY
YOUR
STUFF

516 Mill Street
Vienna, VA 22180
(703) 938·3350 /1 ·800·368·3270
Ten miles west of Washington, D.C.

AEABr ing s you the
Breakthrough!

BR
3275 North " 8" Avenue
Kissimmee, Florida 32741

aft~ c ••• ••,

Hustler HF antennas deliver
outstanding signal reports 
wherever you're mobile!

Design your own HF mobile
rrcn a full selec tion of top
quality; u.s-mode sta inless
steel ball mounts, quick dis-
connects, masts. springs, and
resc-ctcrs.You con CO'Jef any
6-to-SQ-meter band. Choose
from medium Of high power
resonators with broadest
bclndwidth and lowest S'NR for
optimum pertormanceooany
band. Easybond change and
garaging with Hustler's fold
Oo'ef most. too.

Ask any ham - the best HF
mobiles on the road come
from: Hustler - sllll the
standard 01 performance.

.... See LiSI o f Ad_erOse's on page 114 73 Maga zine . March, 1983 69



Take Your IC's Temperature
Like people, solid-state devices get sick if the y get too hot.
W3KBM provides a way to answer the burning question,

" How hot is hot?"

Pholo by Ira Jofle WA3PTC

Completed meter with probe attached.
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Fig. 1. Schematic diagram o f
meter.

The photo shows the fin
ished meter with its probe
and also an unmounted
thermistor which gives an in 
dication of the size of this
circuit e lement.

Now for so me notes on
the probe constructio n The
body of the probe was made
fr o m a d isca rded fiber 
tipped type of marker such
as a Flair o r other brand . The
point was pulled off a nd the
residua l in k was carefully
wiped ou t of the bar re l. I say
ca ref ully as the re is e noug h
ink left to ruin several sets of
c lothes, so il your ha nds, and
provide some inte rest ing
co mme nts from the fam ily if
ca re is not used in this
rega rd.

The si des of the the rmis
tor a re pai nted with c lea r
na il polish where the leads
a re attached. The same treat
ment is given to the fi rst ha lf
inch of lead length nea r the
body of the the rmistor after
a suitable length of cable

Resistor RJ should be as
close to the indica ted 15k as
you ca n get . The sigruf i
cance of R3 lies in the fact
that at zero degrees ce nt i
grade the therm istor resis
tance will be rather close to
this va lue. My fou r samples
checked out this way as in
d icated by a fai rly good dig 
ita l meter. Thus, a t zero de
grees, the bri dge will be bal 
a nced and the meter should
read zero. Taking this route
e li mina tes the need for a
low-end ca librating e lement
in the circuit. I used a fresh
D-e e ll to d ri ve the bridge;
since the current dra in IS
ve ry low, the use ful li fe of
the batte ry shou ld approach
its she lf life .

My mete r is 200 microam 
peres ful l sca le, wh ich is
a bout the practica l limit of
usable se nsit ivity in the up
wa rd direct ion . That is to
say, If you have a more sen
sit ive meter, then use it, but
avoid using a less sensitive
me te r. The reaso n for this is
tha t even sma ll currents
flowing through the thermis
tor tend to produce "se lf
heat" which changes its
ohmic value just as much as
heat from a device being
measu red . If you use a
5O-microampere movement,
you may have to increase
the value of the va riable re
sistor in se ries with the
meter movement . Thi s resis
tor is used as the sole ca li
brati ng e lement for the
thermometer.

A Quick trip to Herbach
and Rademan in Philadel 
phia produced a surplus
cabinet and a nice 200
microampere meier w ith a
scale calibrated from 0 to
100 With the addition of
ve ry few parts, this collec
tion was turned into a solid
state cent igrade the rmome
ter tha t allows me to answer
" How hot is my Ie?" ve ry
adequately.

The schematic in Fig. 1
shows the simplicity of the
e lec trica l hookup. Resisto rs
R1 a nd R2 of the bridge
s ho u ld b e as close ly
matched in val ue as possi
ble. They can ra nge from
4700 to SOOO O hm s; the im
portant pa rt of t he matter is
that they be as a like in val ue
as possible.

A llen S totte WJKBM
1005 Tw ining Rood
D,~her PA 19015

B y now solid -sta te de
vices are old hat. We

all know that too much
heat is one good way to
send such a device to sem i
conductor heaven. Since
touchi ng a hot t ransistor or
lC w it h a finger ei ther
makes for one big " ouch"
o r leaves the question of
" How hot is itl" largely un
answered, here is some sur
plu s to the rescue.

Digi tal Research of Ga r
la nd, Texas, has adve rt ised
" Therm istors , . 5tl(X) O hms
at 25 degrees centigrade,"
four for a buck. Upon arriva l
they proved to be Fenwa l
KA35J3 thermistors.



has been soldered to the ex
treme ends of the leads.

The cable is then thread
ed through the empty pen
body and the thermistor is
checked for a good snug fit
in the open end as shown in
the photo. If you have to
ream out the end a bit to
achieve a snug fit. by all
means do so. When this has
been done, pull the thermi s
tor and cable out an inch or
so and work some artif icial
rubber compound like GE
silicone seal into the end of
the pro be barrel. Pul l the
thermistor back in, seat it
nicely, and put the assembly
aside to dry. You m ay also
wan t to use the sil icone sea l
in the end of the probe from
which the cable exits to pro
vide a bit of strain relief .
That is al l there is to the
probe.

When the construction of
the probe and associated
circuitry is fini shed, turn on
the switch and the meter
sho uld be reading some
where about 20 to 25 de-

grees on the meter fa ce.
Turn ing the ca libration con
trol should allow a meter
va riation of about eight to
ten degrees total .

It may pay to make a " big
deal" out of the initial cali
bration so you can see that it
works . The big deal is as fol 
lows. Obtain a reliable ther
mometer such as a unit used
to check the temperature of
photographic solutions. Fill
a jar with hot water from the
kitchen tap Check its tem 
perature wi th your know n
good thermometer. Add a
bi t of co ld water if neces
sa ry to get the water to
about 120 to 125 degrees
Fahrenheit. After th is ther
mometer reading has stabi 
lized for about one minute,
gently place your thermisto r
probe into the water so that
it ju st dimples the surface of
the water. Give the meter a
chance to sett le to a read 
ing, whi ch may take as
much as thirty seconds to
ensure that a maximum has
been reached. Multiply your

meter reading by 1.8 and
add 32 to the resu lt to con 
vert the meter reading to
Fahrenheit degrees as shown
on your comparison ther
mometer. If it is high or low,
make an adjustment with
the calibrat ing pot so that
the two readings co inc ide.

If you do not want to go
through the " big deal " ver
sion of calibration, then use
one of the best therma l stan
da rds around. That standard
is you and the norm al tem
peratu re o f your body,
which is just about 98 (, de
grees Fahrenhei t o r 37 de
grees centigrade. Touch the
tip of the probe to your
tongue and ho ld it there un
t il the meter reading stabi
lizes. Set the calibrat io n
control for a reading of 37
degrees on the meter and
you are done. Thi s is one in
st rum ent where you will
never lose the source of
cal ibrat io n.

Do not use this thermi stor
thermometer to take the
temperature of hot liquids.

Use it for its intended pur
pose of measuri ng the tem
perature of ICs and discrete
semico nducto rs. W hen you
do this, I suggest that you
take a sma ll bit of thermal
compou nd such as you
would use on a power tran
sisto r to make sure that it is
in good thermal contac t
with a heat sink. Place this
on the semiconductor or IC
of interest and then apply
the probe t ip to it so that
you have good thermal con
tac t with t he subject at
hand. This should give you
reliable co mparative read
ings. You can easily see the
effect of different sizes and
materia ls of heat sinks in
tenus of getting rid of heat
f rom the power devices.
Please note the use of the
phrase " rel iable compara
tive" readings. This simple
device will not put the Na
tional Bureau of Standards
o ut of work, but i t is a nice
adjunct to aid any ham
working with power semi
conductor devices .



Ask fO( your FREE copy of the
new Palomar Engineers Tone
Control Catalog which in
cludes:

P-200 Single Digit Decoder
· $77.50

P-411 16 Digit Decoder
· $195.00

P-418 16 Digit Decoder
· $385.00

AR·3 3 Digit Sequencer
· $67.50

Rl·1 Relay latch
· $55.00

PP·1 12 Digit Encoder
· . . _ . . . . . __ $55.00

PP·2 16 Digit Encoder
· 159.00

Order from:

Palomar
Engineers
Boll 455, Escondido, CA. 92025

Phone: (619) 747·3343

Touch-Tone
Decoders

Rolin Distributors
P.O . Box 43 6 Department 7
Dunellen, N.J . 08812

201·469·1219
Precision Cut land Mobiles Available

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - $3.50 each)

Quick Delivery

Take your favorite H.T. out
for a drive tonight. :~.::,~~~f·RD I~
For $69.95 you get the most efficient,
dependable. tully guaranteed 3SW 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by operating
you r H.T. on low power and still get out like a
mobile rig. The model 335A produces 35 watts
out with an input of 3 watts, and 15 watts ou t with ~./ ;...
only 1 watt in. Compatible with IC-2AT, TR~2400. • ",..
Yeesu. Wilson & Tempo! Other 2 meier models are avail- ~~
able with outputs of 25W and 75W, in addition to a 1Q01N
amplifier k it for 43OMHZ. ..... 382
Communication Concepts Inc. =;:..~....o.,-.OH4!04211

We Stock Crystals For:
Clegg Drake leorn
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(Custom Crystal Orders A ccepted.)

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

CW·WCW-N
2OOW. PEPj160M·12Mj
100 W . PEP (10M)
Buut.m Power Supply
AC·1 20 VAC
DC·13.8 V ·Ground
Externa l ALe
13.5 vDe Relay

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

JUST SLIGHTLY AHEAD

USB·l SB
4 Memor ies
3 Way Auto-Scan
Inc ludes New Bands
3·Step Tuning Speed
IF Tune .:t 1 KHZ
Built-in Dual VFO

1275 N. GROVE ST.
ANAHEIM, CA 92806

.-..:."••:=-:....,

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAV! ,320

812-238-1456

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

NOTE- Pnce. Spec,hca',OIlS Sublect I" ct>a"ll"

"" tt><l<JI IlQI'Clt and obhga"OIl
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J. N. Hendricks I<B6AL
991A Thunderbird Lane
Concrete WA 98237

The Q-Master Cavity Filter
A high-Q filter that uses no copper and no silver-plating

just coffee cans and some ingenious think ing.

A few months ago, som e
experimental work I

was doing with a low-pow
er, home-brew repeater svs
tem required a sharp filter
to restri ct the bandwidth of
the signal presented to the
ante nna terminal s of the re
ceiv er section, parti cularly
at the transmitter frequen
cy. Since the cost and avail 
ab il ity of commerciall y
produced caviti es were pro
hibi t ive, I decided to re
search the prob lem and see
if 1 cou ld m ake my own.

Severa l o f the amate ur
publi cat ions, eng ineering
texts, and reference books
in my l ibrary discussed the
sub jec t (see referen ce Itst at
end of art icl e); som e even
gave dimensions and bil ls
of material s. Since I l ive in a
somewhat remote part o f
t he Pacifi c Northwe st ,
availabil ity of m any of the

m aterial s specif ied and ma
chin ing serv ices requ ired
was a problem. I decided
that I shou ld tackle the
problem with the idea of us
ing only readi ly-ava ilab le
part s and hom e-brew con
st ruct io n te chniques and
see what could be done.
Th is is the story of that ef
for t.

First, it wa s necessary for
me to determ in e just how a
cavity operates and what
th e criti cal co nd it ions were .
Research showed that t he
cavity is merely a tuned c ir
cui t , consisting of a qu arter
wave stub centered in an
enclosure. The com bina
tion result s in a well-shield
ed , high-Q f i lter when in
serted in series with the
tran smission line. As w ith
any tuned circuit, th e circu 
lat ing cu rrents are qu it e

high at resonance, so losses
must be kept low to ensure
high Q. The lo sses are gen
erally the resu lt of th e resis
ta nce of the m ateri als from
whi ch t he cav ity is made.
For this reason, m ost com
merci al un it s are m ade of
brass or copper and silver
plated.

Coupling into and out of
the cav ity can be accom
pli shed by any of severa l
means, but the most com 
mon is ind uct ive coupling,
whereby sma ll loops are po
sit ioned near the inner stub
and act as tran sform er
windings in rela ti on to it.
The loops are mounted on
opposite sides of t he stub
so that there is m inimu m d i
rec t co u pl i n g bet ween
them. Thus, the input loop
ind uces the signal into the
stub (w hich is, remember,
part of a resonan t circu it ),

and the stub in turn induces
the signal into the output
loop. Since the response of
the resonant circu it is ap 
prec iable only at or near
th e resonant f requency, ap
p reciable coupli ng be
tween the input and output
loo ps occurs only in that
range, and we have a band
pass f i lter.

Fig. 1 shows the low-fre
quency equivalent of the
cav ity fi lter, using discrete
co ils and a capacitor, and
may help the reader to un
de rsta nd the operation of
the ci rcuit.

In order to build the de
vice w ith a reasonab le
chance of success, it is nec
essary to ident ify the cr iti
ca l areas first . Obviously,
the length of the center
stub is critical. It must be an
elect rical quarter wave-

First co f fee can soldered to the top plate. Note the telescop
ing tuning stub,
74 73 Magazine . March, 1983

Overall view of the two-meter coffee fil ter. One can was lef t
unpa in ted for effect.
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control when used
with the Split

Memory function.
The matching
HWA-5400-1

Power Supply/
Speaker & Digital
Clock (not shown)
provides a dou ble-

fused source of
13.8 VDC from 120

or 240 VAC.

MORE ENJOYMENT
N o vi c e or act i ve pro , th e
HW-5400 is perfect for operators
w ho want a Tra nsce ive r tha t 's
second to none, p lus the pride,
knowledge and satisfaction that
come from building it yourself with
our world famous step-by-step
manuals. You may find it to be the
first microprocessor-controlled rig
with enough potential to match
the level o f professionalism in
every radio amateur!

MORE DETAILS IN CATALOG
FREE! For complete details and

specs, get a copy of
t he lat est Hea thk it
c a ta lo g . Rem o ve
and mail the co upon
today or write: Heath
C o m p a ny, Dep t.
0 11-99 4 . Bent on
Ha rbo r, MI 49022 .
V isit your local

Heathkit Electronic Center- for an
exciting hands-on tryout.

HW·5400 Transceiver

A custom m icrop ro c e s sor
yields flexible , fingertip contro l
over all phases of T/R operation.

MORE CONVENIENCE
This perfection-packed kit has
many benefits. A unique dual
speed tuning system can extract
new OSOs or fly through a band
in 1 kHz increments with 50 Hz
resolution! Split-Memory Access
lets you review and change the
transmit frequency while in re
ceive, without missing a single
word or fragment of code. With it,
you can beat the QRM every time.
Essential vox and sidetone con
trols are located behind the front
panel nameplate. Seven mode
and funct ion sym bols co nf irm
transceiver sta tus at a g lance.

T he HW-5400 's Frequency En
try Keypad option allows directly
synthesized QSY to any pcint in
the band, and permits fast DX

, - , .~.-• • • • •-- -
• ., , •
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,
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A triumph of price
and performance 
Heath's new HW·5400
Synthesized HF SSB
Transceiver kit makes
high technology
affordable. With more
versatile, far-reachinq
capabilities, it puts
the original skill and
adventure back into
Amateur Radio...

MORE ADVANCED IDEAS
Solid state and broadbanded, the
HW-5400 incorporates more per
formance·improving features at a
lower price than any comparable
transceiver. It's fully synthesized
for crystal stability and accuracy.
Operating in USB, LSB and CW
with automatic sideband selec
tion, it has full break-in (OSK) for
proficient keyers, two memories
per band, power supply activation
at the Transceiver, defeatable am
plifier relay, reverse and over volt
age protection as well as hig h
VSWR forward power cut-back
circuitry for the finals .

Heath breaks the price barrier
on sophisticated transceivers,
offering the highest value for your
hamshack dollar. The slim , new
HW-5400 is a marvel of kit-form
engineering that performs like a
dream on 80·10 meters.

There's more for the Ham at Heath
Also see our ststeo-ol-the-ar1 SS-9000 Delu•• HF SynthesiZed Trl nscel ver
(pictured below). which can be conlrolled by . computer or ASCll lermln l 1.
'Units of Yel1technoiogy Electro nics Corpor.llon In Iha U.s. .
I lubsldilry of Zenith Radio Corp.

rl o~~~~~~-----~~'I
FREE Heathkit catalog,

I Ma illo , I
I Heath Company, Dept . 011-994 I
I Benton Harbor. MI49022

I
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tOP PLAtE

u PPf' 1l StUll

!-- COUPL' ..G
LOOP

A to p plate for the cavity
was made from so me 1/1 6 N

(Q.64--c m)-th ick coppe r plate
I had on ha nd. Any ma teri a l
co uld be used tha t is a good
conductor, bu t brass, cop
pe r, o r a luminum would be
best. The latte r. howe ver,
wou ld require d iff e re n t
(a nd pro bably diffi cu lt)
methods fo r ma king me
chanic al and elect rical con
nect ions to it; the coppe r o r
brass stock allows soldering
them d irect ly to it.

A cl earance hole fo r the
threaded rod was drilled in
the center of the top plate
a nd a suitablv-sized nut sol
dered over it. The two sec
t io ns of the stub we re as
se mbl ed a nd the threaded
rod screwed into that nut.
The uppe r tube of the stu b
asse mbly was t he n so lde red
to the top plate, ce ntered as
c lose ly as I co uld ma nage .

A no te here a bout solde r
ing these pieces together:
Trying to accomp li sh this
ta sk with a torch or large
soldering iron proved d iffi
cult. Either I couldn't heat
the enti re assem bly e noug h
to ge t a good solder con
nection or it was hea ted so
much that previously sol-

Fig. 3. Top p fate assembly.

COU "L_"'"~'_-1
lOO " -

might bind and hinde r ad
justment. Fig . 2 sho ws bo th
the upper a nd lower stub
asse mblies in grea ter detail.
including the homemade
finger contacts.

Ad justment of t he le ngth
of the assembled stub is ac
com plished by means o f a
threaded rod from the loca l
hardware store. I c hose a
Y4 -20 size . It is secu red to
the bottom of the inner st ub
section by means of a brass
plumbing fitting. I chose
o ne just slightly la rge r than
the inside d iamete r of the
stu b tubing; I ground a nd
filed it down to a snug fi t
and used it a s the plug
shown in the draw ing. It is
so ldered to the stub and a
nu t, threaded ove r the e nd
of the shaft. is so lde red to
it. thu s e nsuring tha t the
threaded sha ft is fai rly we ll
ce nte red in the stu b fo r
smoo t h operation when
tun ing . Any of severa l stan
da rd brass p lumbing fit
t ings, suc h as adaptors to
couple one size of pipe to
another, will be sat isfac
tory. Note that the threaded
rod is solde red to the plug
and the nut so that it may
turn in re la t io n to them.

,.. ..u t _

tE fLO.. BUSM'''G

Fig. 2. Deta ils o f tuning stub cons truction.
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Fig. 1. Eq uivalent circui t of
cavity f i lter.

whatever the st ub/c av ity
combina tion requ ired and
then back down to the
sa me impedance level in
the o the r coupling loop .

Wi th this e ncourag ing
reason ing, construction was
begun . A source of brass
tubing, of th in wa ll bu t
.quite ri gid . was found a t the
local ho bby sho p. It comes
in va rying diameters and
'12 ff (30.48-em) le ngths and
is no t e xpensive in the
quant ities requ ired . I used a
1 "(25 4-em)-d ia mete r le ngth
fo r the upper section of the
stub, a nd a Yo ' tt.st crm-dt
ameter length for t he lower
sec tion, so tha t they could
telescope together, allow
ing the length of the com
pleted stub to be va ried as
requ ired .

Since ci rcu lat ing c u r
ren ts in a ny resonant c ircu it
ca n be qu ite high. as me n
tioned ea rlier, it a ppeared
essential that the two sec
tions be in very good e lec
trical contact at a ll t imes. I
used so me fi nge r st ock
from the junk box fo r this
purpose, so lde ring it to the
bo tto m of the upper tube
and a nother piece to the
top of the lower one. In th is
manner, when the two were
telescoped together, we not
o nly had good elec trical
connec tion, but a lso the
sma ll e r t u be wa s he ld
cente red in the larger. The
brass tubing used, howe ve r,
is su ffic ie nt ly " sp ringy"
that the finge r stoc k is not
necessar y. You can simply
saw a num ber of na rrow
slits in the ends of the tub
in g a nd form the fi ngers
from the resul t ing ta bs. It is
a good idea to deburr the
fingers thu s formed with
stee l wool and to form
slight " hoo ks" in them so
tha t the cont act is not
made by sha rp corners that

lengt h long and , since this
di me nsion is influe nced by
conduc ting ma te rial s nea r
it. we must ma ke it ad just
able so that we ca n tune it
precisely to the desired fre 
quency.

Also, we must m inimize
the lo sses to ma int a in high
Q a nd the sha rpness of the
filt er. Silve r-pl a ti ng was
out- for economic as well
a s pract ica l reasons. Pre vi
o us researc h showed that
silver-plating at two-meter
frequenc ies yield s o nly
m arg inal im p roveme nt 
un less the plat ing is very
hea vy. the sig na l st ill pene
trate s beyond it to the base
me ta l. Seve ra l art ic les on
homemade cavit ies report
ed using brass o r coppe r
wit h a ppa re nt ly sa t isfac
to ry result s.

Another way to reduce
the lo sses when the housing
of the device is a relative ly
high resistance ma te rial is
to inc rease the spaci ng be
tween the stub and the
housi ng , thus reduc ing the
magni tude of the induced
c u rre n ts a nd hence the
losses; however, the imped
an ce o f the circuit is a lso
dependent upon these d i
mens ion s. The question ,
then, was how to e nsure a
proper impeda nce match
Into and out of the complet 
ed cav ity filt er . No ne of the
refere nce s a va ilabl e cov
ered this poi nt; they o nly
gave d imensions t ha t had
been used a nd worked, but
d id not back them up wit h
theory so that the effec ts of
va ria tions could be deter
mined.

A litt le more thoug ht pro
vided the a nswe r, tho ugh . If
the input and output cou
pling loo ps were made
ide ntica l a nd mounted so
that th e re la tio ns hip o f
each to the stub was ide nti
ca l to the othe r, the prob
le m wou ld be solved with 
out even knowing wh at the
st u b/ca v it y co m b ina t io n
impedan ce was. It would be
like two ide nt ica l tr an s
fo rme rs co nnected back to
back - the load impeda nce
wou ld be transfo rmed to
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• pea or average reading
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MP-l ( FI1.8·30 MHz
MP-2 ( F) 50·200 MHz
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430-450 Hz ALL MODE
D24 2W i 40W a ul $ 199.95
(I W-25W)
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Fig. 4. Cutaway view, assem
bled cavity filter. The trim
mer capacitor used to insert
a notch in the response
curve is included.
78 73 Magazine. March, 1983

de red part s came loose.
The solution was to preheat
the materi al in the kitch en
oven to some temperature
below t he softening point
of the solder; t hen a rela
t ivel y sma ll iron could be
used to attach new pi eces,
wi thou t heat in g the sur
rounding area suff icient ly
to loosen prev io usly-made
joints .

The coupl ing loo ps were
f or m e d fro m 1 {16 "
(0.64-em) brass tubing from
t he sa me hob by sh o p
source. They are formed to
be 1 1;.1 "(3.18 cm) wide over
al l by 1 V~" (3.81 cm) high,
with ext ra materia l on the
i n ner l e g to pr o tr ud e
through the top plate, al
low ing for connection to
the outside worl d. The off
set shown in the accom 
panying draw ings was used
to prov ide clearance be
tween the loop and stub ad
justment screw as t hey
ca me through the top plate
and is 1;l ff (1 .27 cm) in size. I
used a Tef lon ' bush ing, as
shown in Fig. 3, to insulate
the inner end of each loop
where it passed through the
top plate, but if not ava il
ab le, one could be f ash
ioned f rom almost any
scrap plastic. Be ve ry care
fu l that eac h loop is ident i-

The addition of a small
alum inum box to the out
side of the top plate and
mount ing two BN( co nnec
tors on its ends allowed
connec t ion to be made to
the ends of the coupling
loo ps. Adding a second nu t
to the th readed shaft to al 
low it to be locked in place
after tuning and a knob to
the top of the threaded
shaft to make it easier to
ad just comp leted the job. I
had a cavity f i l ter, but
wou ld it work?

Fig. 4 shows a cutaway
view of the entire assembly
and may be of use to those
desiring to build their own
cavity filter.

Tun ing the filte r and
evaluating its performance
showed promise of being a
problem without the avail 
abi lity of a well-equipped
laboratory . I had an old
VHF signal generator and a
freq uen cy counter avai l
able; that co m b inat io n
wou ld serve as an adequate
sou rce with precise fre
quency calibrat io n. The sig
nal generator had an output
meter so I cou ld keep the
input signal constant, and
valid measurements could
t hus be made. But 1needed
a detector to permit mea
surement of the output of
the f i lter. If the attenuation
of the f ilter was anywhere
near as great as it shou ld be,
t would be trying to mea
su re signal levels far below
t hose readable on a VTVM
with an rf probe.

Fin all y, I borrowed a
technique used by hidden
t ransmitter hu nters - I used
a two-meter receiver with
an S-meter and a calibrated
step attenuator between it
and the f i lter to keep the
signal out of t he limiti ng
range of the receiver. Fig. 5
shows the test setup W ith
this arrangement. I was able
to make measurements of
sufficient accuracy to tune
the f i l ter and to gain a rea
sonable feel fo r how it
worked.

Actua l tuning proved un 
expected ly easy. Ad just the
th readed rod fo r maximum

A search of the local
hardware stores y ie lded
noth in g t hat would be ade
quate. Then, one day whi le
doing my grocery shopping,
I not iced that some brands
of coffee came in one
po und cans that appeared
to be about the desired d i
ameter! Eureka! Remem ber
the "beer-can" antennas of
some years back? I had
fo und my sou rc e o f
material fo r the cavity . The
on ly question was if the tin 
p l ated stee l ca ns wou ld
have too much loss to be
usable. I decided to t ry and
see.

I wanted new cans that
weren't corroded or dented;
this m eant stocking up on
qu ite a bit of coffee . I de
cided to try four cans, giv
ing an overa l l length of 22 ff

(55.88 em). Afte r storing the
fresh coffee in everyth ing I
could fi nd in the kitchen, I
proceeded to cu t both ends
out of three of the cans and
leave the bottom in the
other. They were soldered
end-to-end, and then the
open end was so ldered to
t he undersid e of the top
plate, centered on the stub.

COUNTE R

_'i'
ATTE~ '"RECEIVER

'"' ~CAV'TY
SIG~AL

GE~ERATOR
F ILTE R

~

ca l to the ot her and that
both are mou nted in an
ident ical manner so t hat
the impedance t ransforma
t ion for eac h is co rrect, as
menti on ed earlier,

The two loops were sol
dered to t he top plate, pos i
t ioned so that their inner
side cleared t he stub by 1;.1 "
(064 em), as shown in Fig. 3.
It w ill be easier to pos ition
them accurate ly if a hole is
d ri l led in the top p late
w here the outer leg of the
loops should go and then
the loops are soldered in
t hese holes.

Next , I was faced with
the pro blem of find ing a
suitab le outer housing for
t he cavi ty. The const ruc
tion art ic les in the refer
ences avai lable inc luded
one cal l ing fo r a 4 "(1 0.1 6
cm)-d iameter copper pipe
for th is materia l, 22 1;l "
(57.15 em) long. Such pipe is
not read ily ava ilable in my
area and has to be o rdered
from some d istance away.
A lso, it is ava ilable only in
much greater length s than
requ ired and is rel atively
expensive. 1decided to fi nd
an alternative.

Fig. 5, Test setup for tuning and evaluating the cavity fil ter.

Close-up of the tuning stub, coupling loops, and shunt
capacitor.

LOWER
STuB

I ~ G "NOB

'"PAC,TOR

""'CONNECTOR

COUPL ' NO
LOOP

uPPER
ST UB

'"
AO EO ROO I/!""ECTOR

L '~ G

IUj

I-- I--

I ~G ER

roCK

I-- I-

EE CA ~,
l- I-

T~ R E

COFF
SHEL

COUP
LO OP

""'CO~~



The inside story on TEN-TEC's CORSAIR.
5.Functlon Meter- monitors

collector current , processor
level. peak forward power

on voice and cw. SWR.
and signal strength.

LED Status Indicators
show when RF amp. is

on. Processor on,
ALC. a nd Offset.

~Dlglt Reftdout -
with LSI true

frequ ency counter.
accurate on both

sidebands.
Electret Po larizing

Voltage a t Me.
Jack.

Full or Semi
Break-In for cw.

CW Signal
Sporter-r

easier to
use, just

match
tones

instead of
eerobeet.

High Articula
tion Kt>ylng
3.5 msec rise-

decay time.
Complete

I nterfacing for
accessories

separate Tee. ant.,
QSK linear,

separate VFO.
ke yer. spea ker.

ant. relay,
RTTY, Phone

Pa tch.
remote band

switching.
less than 2%

a udio dls tortlon
compression

loaded bottom
mounted speaker.

13V de design- for
easy mobile

operation.
Made In the USA
fully werren ted for 1
year, final tra nsistors
for 5 years, pro ra ta.

Backed by reliable
American service.

Full a ccessory line:
Re mo te VFO. Power

Supplies, Micropho nes,
Keyers, Antennas a nd
Tuners, SSB and CW

Filters.

All eotrd-etete broadband design.
AJl9 HF bands- l 60-
10M. All bands ready 10
go.

Full output a t 100'\
duty cycle, a ll bands,
any mode. even RTTY
and SSTV. 200 W. input.
Triple Conversion
Receiver with
switchable RF
Prea mp. for sensitiv-
ity of 0.25 ,...Von a ll
bands with dynamic
range of 90 dB or
better. 3 rd order
intercept + 15
dBm.
Variable
Bandwidth
plus Pees-
band
Tuning,
Narrow the
bandwidth
or move the
passba nd
anywhere in
2 .4 kHz
bandwidth.
Standard 12 pole
filter; o p tio nal
filter converts to 16
pole performance.
Duel-range,
triple. mode,
Offset Tuning
receiver,
transmitter, or
both - ±1 kHz
or ± 4 kl-lz .
Variable
Notch
Fllter
adj ustable
frequency. better
than 50 d B depth.
Speech Prccessor-
dipper/compressor
design with up to
10 dB processing.
Fast/Slow AGC to
suit conditions.
Adjustable AlC for
maximum power
without distortion.
WWV Reception
10 MHz band.
Headphone Attenuator
to enhance signal- to
noise ratio.
Variable Threshold
Noise Blenker

CORSA IR- a new le ve l of achieve ment in amateur ra d io
design. with every fea ture for effortless. effective operation.
Try CORSAIR a t your TEN-TEe dealer - yo u 'll d iscover
what easy operating is a ll a bout. And what a remarka ble
value CORSAIR represents ,

See your TEN·TEC dealer or write for full information.

'r.:iI~EN-TEC , INC..'1 I ~rV l f R V ! lU . H 'I'HSSH J l l n
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Detail showing top plate, coupling loops. and upper por
tion of tuning stub. Stub in rhis version was sofdered to a
threaded fitting which in rurn was tsssened in a hole in rhe
rap plate.

output at the frequency de
sired. Results ind ica ted tha t
the response was simila r to
that shown in Fig. 6; I had a
filter. But it wasn't sharp
enough for my needs- I
needed (or at least wanted)
addit ional attenuation a t
the repeater 's transmitte r
frequency, &00 kHz above
the receiver's frequ ency.
So met h ing e lse was
needed.

l e t 's go back to theory
for a minute. At resonance,
the inductive reactance is
exactly equal to the capaci
tive reactance of the ci rcui t
and each cancels out the
other; that's the very defini
tion of reso nance . At fre
quencies below resonance,
the induct ive reac tance is
sma ll e r than the capac itive
reactance; hence , the over
a ll result is a circ uit that
loo ks like a ca paci t o r.
Above resona nce, the re
ve rse is true , and the ci rcuit
appears to be an induc tor.
Since my transmitte r fre
quency was above the re
ceiver (filter) frequency, the
filter would look like a
small inductor there. 1f I
put a smal l value of ca pac i
tance in parallel with the fil 
ter, it should be poss ible to
make it reson a te with this
appa rent induc tance, hope
ful ly at the frequency of the
(undesired) transmitter out
put. This would, in effect,
fo rm a parallel resonant
trap in series with the re
ceiver input, just as the
traps in many multiband an
tennas a re formed . The re
sults should be similar .

I used a 2-15-pF ai r tri m
mer. By a lte rna te ly tun ing
the threaded rod fo r maxi
mum outpu t at the receiver
frequency and the trimmer
for minimum output at the
t rans m itte r freque ncy, I
was able to ach ieve result s
similar to those shown in
Fig . 7. The peak of the re
sponse fell at the desi red re
ceiver input frequency ,
while the notch in the re
sponse cu rve fel l at t he
transmitter output frequ en
cy. The difference be tween
the two measured o n the o r-
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der of 16 to 18 dB and, be
cause of suspec ted leakage
around the cavity, is prob
ab ly greater. Since some
references cla imed that the
ma xim um rejec t io n fo r
suc h a cavity is about 20
d B, I wasn't doi ng too bad
ly. I couldn 't measu re the
inse rtion loss accurately,
but it appears to be about
1.5 dB, which is enti rely sat
isfacto ry and nea r the va l
ues quoted for commercia l
ly ava ilable cav ities.

Subsequent invest igation
revealed th at at th e higher
end of the tun ing range, the
Q appea red to be substan
tia lly higher, as evidenced
by a sharper filter response .
This is probably due to the
fact that the distance be
tween the center stub and
the inside of the cavity is
larger (i n terms o f a wave-

11\

1/ I~

Fig. 6. Shape of the response
curve of the cavity fil ter
without shunt trim mer.

length), so losses a re re
du ced; al so, the end of the
stub is fu rther from the bot
tom of th e cav ity, also re
du cing losses. If I were
plan ning to bui ld anot her
of these filters, I would try
the larger 2--pound coffee
cans and use five rat he r
than four of them.

It has been many mon ths
since I buil t this filter. Re
chec king its tuning and re
sponse cu rve ind icates no
change, even though 1 live
in a high humid ity a rea and
some corros io n was expect
ed; appa rent ly it is t ig ht
enough that this will be no
pro blem. I have detected
no noticeable shift in its pa
ramete rs due to tempera
tu re excursions, a lthough I
have not subjected it to
wide ext remes.

1/

Fig. 7. Shape of the re
sponse curve of the cavity
fil ter wi th shunt capacitor
included.

-
The proo f of the pud

din g is in the eating, they
say, and the proof of this
filte r is in the sys tem it was
intended fo r. Without the
fil ter, the ve ry poor receiv
e r I had responded to a
10-Watt signal anywhere in
the two-meter band when
the source was a few feet
aw ay from it; with the
filter inser ted between the
ante nna and rece iver, an
80-Wa tt signa l. at the sa me
di stance , has no effect u n
til it is with in about 30 kHz
of the rece iver frequen
cy - the bandwidth of the
fi lt e r included In the
receiver's first i -f,

So what have we
learned! It is possible, even
easy, to make a cav ity fo r
vour own use. It isn't expen
sive. Home tools and build
ing techniques a re more
than adeq uate. Read ily
ava ilab le components ca n
be used, and most dimen
sions a re not at a ll c ritical .
It is not difficult to tune up,
and readily-ava ilable equip
ment can be used.

We don't have to pay a
fo rt u ne for commercial
cavity filt ers or duplexers
for low-power use. Whi le it
may be advisable to do so
for wide-coverage. heavily
used ma chine s, we can
quit e easily use t hese for
low-powe r, loca l-coverage
machines. By subst ituting a
small inductor fo r the trim
mer capacitor, the notch
can be moved to the low
side of the response cu rve
so several cav ities can be
connected together to form
a du plexer: al though adjust
ing t he ind ucto r wo uld be
more d iff icult tha n the trim
mer, it can be done. Maybe
now we can see more of
the se lo w-po we r. lo cal 
coverage machines, redu c
ing t he load on t he wide
coverage systems. •

References:
The Radio Amateur's VHF Man
ual, 3rd Edition, ARRL
VHF·UHF Manual, 3rd Edit ion,
RSGB.
Electronics Engineers ' Hand·
book, zno Edit ion, Fink and
Christ iansen, McGraw·HilL
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through 148 MHz, with less weight and wind load. Dual-driven
elements , balanced feed for a better match and clean pattern.

Bandwidth: 144·1 48 MHz Balun: 2KW 4:1
Gain : 15.5dBd Boom' 2 1' SOY;"
ySWR 1.2 :1 & less Windload ' 1 6 so It

Beamwidth: 28" Weight: 9 'os

SEE YOUR KLM DEALER:
KLM Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037

(408) 779·7363

60'
20 dB

I
min

42O-47Q MHz
BdBd
1 2' ] $; less

.5 SQ It

~

Winclload:

Wei~:

420·450·18C

IDEAL for point-to-point and
re pea te r con trol. Rear·
mounted , vertically polarlz
ed , compact. Conti nuous
coverage , 420-470 MHz.
Direct coax feed suitable for
most installations.

YSWR:
Beamwidth:
FIB:

Bandwidth:
Gain-

420·470·6

420-450 M Hz

12 dBdc

1.5:1 &: less

2'{l " 0 .0.
1.2 Ibs

20 dB
2KW, 4 :1 (2)
88 "11"

.6oom:=hl:

CIRCULAR POLARIZED For
the Phase IIiB satellite and
terrestrial DX, ATV, and FM.
Minimizes multipath and f1ut ·
ter fad ing . Rugged syrn
metri cal construction,

Bandwidth:
Gain'
ySWR:

fLB'
Berens :
Boom:
2

4 modes plus
hour1y chime

Ind ependent
analog/digital

12/24 hour time

ACI's HAM-HI b ,eaks the ano-dlg l prIce
barrfef .....11tI a rugged and functional. vet
handsome watch lor hams. " comblnes
independently functioning a nalog and
d lgUal timepieces, both with Quartz
Clystal a cc u rac y , While tne a nalog
sectIan Ison local l ime, the d ig ital section
can d isplay your c hoice 01 month-date
day, six d igit t ime (Ideal lor GMn with a
12124 hour option, alarm time, o r Six digit
chronograp h. The HAM·1I1 Is buill rugged
with a scra tch reslstont crvstct. die c ost
COM, stainless steel bond, a nd Germon
time mo....emenl. The HJ<M.IlI iswoIe1 resistant
to 2,4 a tm. It's o'iQlloble with a wh ile lace
and stainless bond, or QOldtone lac e and
stOlnlessJQOIdtone bond.

SPECIAL OffER
buy a HAM·II a nd a HAM~tl a nd get

a 10% d iscount 011 the HAM-III
HAM·II " . . .. $22,95 HAM·Ill ,. $49,95
HAM·llIIsta ln less,gold , , , $59 ,95
add $3.00 per order for shipping and
handling , CA. residents ad 6'/'% ro les tax,
VI$A, MIC a ccepted.

To OId el , call 01 wnte.

13
Advanced Communication, tnl'l

2.411 Lincoln A....nu.
• lelmont, CA. 9.4002

....us 14151595-3949
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o Frequency accuracy. + . 1 Hz maximum - 4(fC to + ISSoC
o Frequencie s 10 2S0 Hz avai lable on special order
• Continuous tone

Group B

Group A

TEST·TONES: TOUCH-TONES; BURST TONES:
600 1m 1209 1600 11150 2 150 2400

1000 770 1336 1650 1900 2100 2450
"00 852 1477 1700 1950 2250 zsoc
2175 94 1 1633 1750 2000 2300 "'0
2805 1800 2100 2350

670 XZ 91.5 ZZ 11 8.8 28 156 ,75A
71.9XA 94,8 ZA m.o 3Z 162.258
74,4 WA 97. 4 ZB 127.33A 167.96Z
71.0 X8 100 ,0 IZ 131.838 173,86A
79.7SP 103.5 1A 136 ,5 4Z 179.968
82.5 YZ 107.2 18 141.3 4A 186.2 7Z
85,4 YA I IO.9 2Z 1462 48 192.S 7A
8S,5 Y8 114.S 2A 151 .4 5Z 203.5 MI

OUf new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS , 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 10 check out your customers' re
peaters; also, as a piece of test equipment to modu late
your Service Monitor or signal generator. It can even
operate off an internal nine volt batte ry, and is available
for one day delivery, backed by our one year warranty.

Food for thought.

• All tones in Group A and Group B are included .
• Output level flat 10 within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each

tone Group .
o Immune to RF
o Powered by 6-30vdc , unregulated at 8 rna .
o Low impedance , low distortion, adjustable sinewave

output. Sv peak-to-peak
o Instant start-up .
• Off posit ion for no tone output.
o Reverse polarit y protect ion bui lt-in .

o Frequency accuracy, ± I Hz maximum - 40°C to + 8SOC
o Tone length approxi mately 300 ms. May be lengthened ,

sho rtened or eliminated by changing va lue of resistor

Model TE-64 $79.95

426 West Tafl Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021
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73

I wa nt to be a pioneer. Send m e 12 issues
of 73 for on ly $19.97. =:::~~=dra»T1anL5bank

Your flnoI-... " i Uarrt\... In 6 \0 II wt't"ks

73: Amateur Radlo's Technical Journal 3J,1R6

Subscription Dept., P .O. BOll: 931 , Farmingdale NY 11737

Card #

Interbank # Exp . Da te
Signatu re _
Name _
Address -,, -,, _
City State Zip _

Check 0

YES!

I

--- -•
-~'.lod o .JouNl .

Hertz .. . Marconi. .. Armstrong . . . they all would have read 73. Why?
Great pioneers get their ideas from great pioneering articles. Annstrong read detailed

accounts of Marconi's Cornwall to St. Johns transmission . Marconi was inspired by an
article about the experiments of the late Heinrich Hertz. And Hertz was gufded in
h is ex perim en ts by the theories of the English mathematician Maxwell.

T hroughout its 22-year history. 73 has been a leader In the field of ra
d io communications, publishing more articles tha t h elped to pioneer
n ew areas of amateur radio than any other ham m a gazin e. Articles
on si ngle sideban d . solid s tate, repea ters . narrow band
communications. satellites . . . the list goes on and on.

Today. the spirit of the p ioneer lives on in each
and every issue of 73.

You need 73.
You need it to keep u p with the latest radio

news. You need it to stay abreast of the most
recent technological developments. You need
it to find out what your future rig will be like.
and how you can modify your present rig to
get more out of it , and what the word is on the
latest gear. con tests. DX ... You need 73 to
help you be the best ham you ca n be.

And who knows? Maybe the pioneering aru.
cles In 73 will inspire you to heights you never
thought you could achieve ... right u p there
with Hertz , Marconi , and Armstrong.

To order simply fill out the coupon
below and send it in ,
or dial to ll free

Be a pioneer.
Subscribe to 73,

1-800-258-5473.

r------ - ------------
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NOVICE LICENSE STUDY GUIDE
By Timothy M. Duniel NSRK

1I" re i. tho- m,,,t II p·to·datt- I ~ l\'ire l/:uid" available. It i, compl..tc with information al~ lI , t I..;,rninl/:
~forw ("'Ci", ha.. lOt- lat.,<1 FCC arnllh~lT R'j(lllal ion. and to.., Cllrr1.'Jlt FCC applicalion fOrllt. , This
lI:ui<:k- is ' '',' a '1",sliunJan,,,',-r n,, ·nHlri~.ati(] n ('(Ill""" hUI ratrn'T it emph asire.< Ih epractical siOo.' " I' 1/:<1 •

tinlt a ham Ii,..." .., and pnttinJo( a , tatinn on tt", air. It rd l,rl. what the FCC expects a ~o"iw 10 kilt""
with"ul pal!<' aft,' r paj,(t' " I' d" ll tl",,, ry . TOt- m,1!<l Cll r~nt Information still availahle at lasl rea r's P""'-'.
SG7357 (98 paw."') __ __ __ __ _ $4.95

TIlE SELECTRIC INTERFACE by George Young

You......d the quality prinl lhal .. daisv ....hrd print..,. P'O'"ides hili the tt..u¢.t of oo}ing l.lfle ......k""
~'OUr >.-allef. wilt lbe SEU:Cf RlCN I~TF.RFACE. .. st.-p-by-step ~dr to int..,-farin!! an IR"!
Sdmric 110 Writ.,.,. to )"OLl r mk:t<OC't"""" ' ''''' \Ooill liti \'e you that quality at a fraction of I"" pri<.'e .
Georg.- Yoong........uthor of Kilobaud .\ ficmrompu tin,lt mali!Uin,"s popular ~ ){ ilobaud Kl_room~

~ offe" a 1o....'-l'tJ!It ;oltnTI.Ilh 'e to hu)inlt .. .... io} ....t-I printer . n.e SELECTRIC I~TF.RFACE

indudes: sto.-p-b,.··st." imt ructioni.. ti l" on purdasi lllt .. ....,Q Sdt'dric. information on ,·.rious St>kctric
models. Includi nl! t he r,40. 2980, . nd Dura 104 1, drh-n d t....a ... for Z80. 8080. andtiM2 m iplO. til"
on interlacing technk With n... SF: I.f:C11UC I:"oTI:RFACE and.ofTl(" bM-kground in ek'l"tronic..
}"OU can ha..... 1 hil!h., lily.low.....-...t .It1Wr-qualit)· pri nler . Petal~ not indudOO.

811:7388 (12.5 pa~) 112.97
-
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by Dr. Ralph E. Taggart WBBDQT

i IH~ ~~ romp~e1}' uP'b:ttrland revised t'diti~ .of tIM, bo5t-rilinl[ WtvlM- 5atrili~ HCl rtdbotJk 
ronlallung all the mrormabon on the Il1O!It JOPhisticattrland rifft:tive~ D:>W in orbit . Dr .
T.lO(&rt has written this book to ser'\-e both the experienced am.t..... sat~ite enthusiast Ind the

: .--.:orner. 1be book is III introduction to satel lite ••tching. provldlnl[ all the Information requirei to
III COllOtrul.'t a compkote and highly rifft:tive ground station. Not just ideas. but solid hardware desiJo(n§
.. ' and al l the IIl5tnIl.'tion l'P<""'lry to operate the equipment are includld. For the t'-JsandI of expert..

,"",ten ...·ho are operating stations, the book details all procedures. IMO'5U!ry to modify their equip
ment for the Ilf:'W series of:sp-cecnft. Amatnu _ther satellite IIctivity ieplCkSlts a unlqut' bknd of
Int~ encompesing e1a b orli<s, noetOOI oIoIty and astronautics. Join the privilel[oed m.- in .....tching
the spectade of euth as seen from spece on)'OW 0'WIl monitorinll equipment.

IJ

I I '

I I

TIlE NEW WEATIlER SATELUTE HANDBOOK

lii[li['1' ,I . ,
i ' l ~ i ' ~l. I l III .

!,

KIWBAUD KLASSROQM
by George Young and Peter Stark
Mul!S _mlng dtdronk:l fun.nd N$Y. First pubIhbed as .. serielln KIloboud MkToromputtp\(, the
book combi.TIlIi the le&ming of -'"'tial the<.>ry with praeticaI, bands-oo e:r:perienoe. TheeuunP begjm
with baDe e1tcbo..ic projold$ .nd culminate!; in the constructioo of your own programmable
mK;n:UllllPJber. The direct IJBtruction&l~ of ."them Young 6: Stan: make KILOBAUD
KLASSROOM .. simple way for you to~ .. did bKkground In digltal !1 bOilles.

BK7386 (<4 19 pap). . . . ...••••• • • . . . . . . . . . . . •• •••••. . . . . . . . • •••••• • • . . . '14.95

~!l!\ '"

~1
· ;1Jl: ItOVICEi[li[iil L1CEItSE

1 ; ' ,I i - ""00·-n STUDY
~ I'~' I ~ GUIDE

. , l ,l.
I · . I
I I

GENERAL LICENSE STUDY GUIDE
By Timothy M. Daniel r>;SRK

Th is is the complrle lI\1idc to the General Licer'l5e. Learning rath...- than IllffilOrizlnll i.. the ,.'<Tet . Thl.
ts not a '1,_lion-and.. arewer j(Uidt- that " ill gath...- dust WOO l tho- FCC '-"" a 1It"'" tm. Il\\t""d . th i.
lx.ok will he a helpful wfcn'llCl". u.'t'fulloog afM a ham uPltTam to C,ellPral. Indum up-to-date
FCC rul", and an appllceuon form . Order yours today and talk to the world ,

SG73S8 (87 pa~l $6.9.;

f.,~~i;;;~~'~'~' BK7383 (132 pages)••• •••• • •••• , ••••••• • • • • • • • • • • • • • • ••••• • • • • •• •••••••• SS.95

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS-PETERBOROUGH NH 03458

Itemlze )'OUi" order 0Il 1 1l!pU1l1e piece 01papor &ad mail to Wlyae C.-Iloob. AIt: Sda.. r..mbcwwgh. NH o:MS8. Ileso=lD iadudedl«-to 01' detaiW
.,..,o;!jt eard Informatloa . (Visa. Me 01' ANEX • j ....) NoC.O.D. orden .....plecl . All orden odd ' I .~for theflnt book. pootago: &ad bandli"l: 'I.oo...,ll
oddI-. book; ' 10.00 por book beign air mail. ,.... oJlow U -b.tler I"'bllcotloafor~. Qo-UoaI reprdi"l)'OUi" order?"'" wnle to
c_ s...vtoe at the .btwe odd.-.
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•

••••••••••••••+ Have You Ever Used +
+ S atellites? +• •+ L et the Pathfinder +
+ Series +
+ FROM +
• .m •
+ Computer +• •+ Applications +
• •• •Milke It Easy For• •You• •• Pathfinder II •
+ A Satellite Tracking Package +
+ For The Apple II Plus ,. ..

• -.• ••• • •• ••• •+ Has a world AN D a US map and can +
+ pnnt BOTH on your Epscn MX " +
+ punter Tracks II"l real lime w/o +

a clock SYSTEM REQUIREMENTS:+ Apple II Plus , 48K RAM . ooS 3 3 +
+ THESE EASV TO USE AND UNDER· +
+ STANO PACKAGES ENABLE YOU TQ: +
+ (1 1 Track Circular orbit satellites in •

real lime on a world map. (2) Pnru all
+ cata tableson your printer. (3) Rapidly +
+ predict accessibleorbits. reference er- +

bits and all orbits between your+ specified dates. (4) Rapidly compute +
.. AOS time . l OS time, time in range. ..

maximum elevation , CPA lime. and ++ CPA range. (5) Maintain a disk rest-
.. uent data base of satell ite reference •
+ data, ..

+ Pattrtmoer tl is provided on a DOS 3.3 ..
+ diSk and Patntmoer 111 is on a TRSDOS +

1.3 diSk . Both have a comprehensive
+ users manual. +
: Pathfinder 111 :
+ A Satellite TNlcking Pachge •
+ For The TAS 80 Mod III • +

· ~-'';-- .
• ~, '1>:;; •• •• •+ ramnnoer III can track TWO sarenues +

Simultaneously" SYSTEM REQUIRE-+ MENTS: IRS 80 MOD li t, 48K RAM. +
+ TRSDQS 1,J +
• All this is included lor only +
• $34.95 •
• Please add $2.00 tor shipping and ++ handling (cautcmta residents add 6% +

($2 ,10) sales tax) ,

+ Send Chec k or Money Order To: +
+ COMPUTER APPLICATIONS +
.. 3628 A Court . Oxnard. CA 93033 •

••••••••••••••

• • •

Prices and Speci fications subject to
change without not ice or obl igation.

HOTROD
ANTENNA
Achieve' or 2 d b gain over AN Y % wave

two meter telescopi c antenna, The AEA
model HR-' H oI Rod " anten na w as
designed by Dr. 0 K Reynolds (designer 01
t he r sop o ta ) to deliver max tmum
peflormance lo r any hand·held Irllnaceive r
w ith a BNC fItting

The tac tcrv-tuned H R" ' IS 2O"lIt shorter.
lighter and pl aces lar less stress Of! your
hand-held connector lind case II w iUeasily
handle over 25 w alls 01 power. making it an
ellcellent emBfg ency base Of mcbue
antenna In the collapsed poemo . the Hot
Rod antenna will perlorm like a helical
quarter wave.

The Hot Rod antennas can be expected to
make th e same Impl'ovemant to hand-held
communications that the recscre bland
eruennas have made to base station
operations. Why pay more when the best
costs less?

ADVANCED ELECTRO
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775·7373
Telex : 152571 AEA INTL

AEABr lngs you the
Breakthrough!

• ANGLED R EAR SHE LF
• ALL PARTS FITTED

S TUR D Y CONSTRUCTION
WALNUT or PECA N FINISH
Floor spa ce: 39"w by 30 "d.

Als o: 51'w by 30"d - $ 199.50
Dealers Inqu ir ies Inv ited

_ .<.Ic._''''',.,
• ••..,
••....-

at last - everything a t your

fingertips I I I
Bring ORGANIZATION &
CONVENIENCE 10 your
HAM Station! Eliminate
clutter and provide lo ts o f
space for every thing you
need . Tuners, VFO. CW
Keyers, Filters, Telephone,
Log Book, Etc...

$18450

._._._'..
~ _...._...

'00 _ ' ...'" ... ,,.... -'"-- - ,,,
..,-'...-_..,

• • •

Radi o EQui pment
N O T Incl uded

F .O.B. Culver City
(CA Resid ents add 6% sales tax)

A Finely Crafted Piece of Furniture
With a REAL Purpose

Call : (213) 837-4870 or Wr ite for Informat ion

S-F Amateur Radio ServicBs
4384 Keystone Ave.• Culver City. CA 90230
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------------------ 1
Celvin I? Groll w.~U.'vl
l V? ZOInliJ
San Anton;o n. 7821 J

Push Your Radar Detector
to the Limit

Without this sim ple modification, you won't
know what you are missing - until it's too late.

The author\ radar detector modified to receive signals from 5 to -/5 CHz. Both receiver and
audio amplifier operate o f f 9-volt batteries and are self.-conrained.

86 73 Magazine . March, 1983

speed laws of the country,
radar sets wil l probabl y not
be used by enforcement
agencies. The auto radar
detector thus would no
longer have an operational
requirement. What will you
do with your radar detector
which has accompanied
you so fait hful ly in your
auto all these past yea rs?

Extend Its Usefu lness

Until such time that auto
radar detectors become
" useless," in the sense that
they may no t be needed to
provide an alert ing function
for you, a simple modif ica 
t ion to almost any detector
wi ll let you extend your use
and interest in a rada r de
tector. Before we go into
how the simple modifica
tion works, let 's review how
the speed rada r works so we
w il l better understa nd ou r
rad ar detection o perat ion.

Law enforcement agen
cies use the familiar Dop
pler shift principle (named
after Johann Doppler, 1803
18S3) to determine t he
speed of a vehicle. A hand 
held radar t ransm itter emi ts
about 100 rnilliwatts of con
t inuous microwave energy

-

court case pending to deter
mine the valid ity of radar as
a speed-law enforcement
tool If the courts la ter rule
that radar cannot be used
as a means of enforcing the

--....~

United States. A court in
Miami, Flo rida (Dade Coun
ty) a lready th rows out radar
speeding cases if there is no
other data presented. The
State of Kentu cky has a

The use of speed -de tec 
t ion rada r devices by

law-enforcement agencies
as a means of enforcing
speed-limit laws is becom
ing very controversial in the
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Fig. 1. Pulse radar signal (a) and audio signal (500 pps) when
detected at a distance (bI

Fig 2. Continuous-wave lCW) radar signal (a) produce!> no
audio signal when detected at a dis tance (b).
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distance to a target as in the
pulse-radar case. However,
as we see in Fig. 2, the con
tinuous carrier signal does
not produce an audible sig
nal when you detect and lis
ten to it. Since there is no
m odulat ion on the signal at
the transmitting end , we
must do something to it at
the receivi ng end so that we
can d etect i t s presence.
And , of course, we must do
thi s as inexpensively as pas'
sib le as m any consumer
uni ts w ill be bought.

Chopping the Radar Sig
nal. You have no do ubt d riv
en or walked down a tree
studded roadway when the
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fig. 4. Standing waves on an
open transmission line. In (c)
we see that an open is re
flec ted e ver y half wave
length.
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Fig J. Standing waves on a
!>horfed transmission line. In
lc) we see that a short is re
ffected every half wave
length.

tor receiver when listening
to the radar. The rapid turn
ing on and o ff o f the radar
carrier produces a music
like aud io tone when the ra
dar signal is detected and
amplified .

Doppler Radar. Speed ra
da r sets for the past 20 yea rs
or so have employed a con
t inuou s-wave transmitter,
that is, one not modulated
with any tvpe of signal. It de
pends o n the rapid Doppl er
shif t in f requency (up in f re
q uency when approac hing
and down when reced ing) to
produce a shif t in frequency
which can be equated to ve
locity of a target rather than

Doppler-sh ifted f requency is
eq ual to 950 Hz + 950 Hz for
a tota l shift o f 1900 Hz. W e
arr ive at thi s frequency after
accounting for the origina l
f requency of 10,525 M Hz.
Thi s is about 31 Hz per mile
for a radar operating at a fre
quency of 10,525 MHz. The
tota l Doppler shi f t for a
K -band rada r would be
about 2.3 times greater, or
72.5 Hz per mi le.

The speed radar receiver
must now process the Dop
pler-shifted f requency into
miles per hour and then dis
play and sto re it for record
unt i l the d isplay is reset,
awa it ing anothe r vehicle .
The speed radar has to be
t riggered on for only a few
seconds in o rder to lock on
and obta in a good speed
reading on a vehicle, al 
thou gh older units m ay be
left o n all the t im e. The t ime
ava ilabl e to " hear" the radar
transmitter , therefore, isn't
very long.

How the Auto Radar
Detector Works

Pulse Radar. Before the
auto radar detector came
along, there was only the ra
da r speed detector. But with
t he advent of the auto
equipped rad ar d etector,
the detector became the de
tecree! (Or the chaser be
came the chasee.) And so
the hunt has cont inued for
about 30 years.

O ld speed rad ar sets used
the pulse princip le as was
used during Wor ld W ar II .
Fig. 1 shows a series of rad ar
pulses used to determ ine
range to a target and the au
dio (500 pulses per second)
produced by a d iode detec-

We thu s f ind that the to
tal Doppler -shi fted f requen
cy is equal to fD1 +fD2_For a
vehicle t raveling at 60 mph
toward a radar, the total

at 10,525 MHz (X-band) or
24,100 MHz (K-band). The
radar signal is concent rated
in a narrow beam by a ho m 
type antenna so that the tar
get vehicle is i ll uminated
with the maximum amount
of energy. Becau se of the
movement of the vehic le,
the 10,525-MHz signal is
Doppler-shifted up in f re
quency about 940 Hz for an
auto traveling at 60 m ph.
This upward Doppler shift is
obtained for the emitter sta
tionary (but vehicle moving)
and is arrived at by the ex
pression : Emitter stationary:
fm = f 1(( V + Vo)/VJ, where
fD1 is the Doppler shift f re
quency in Hz, f1 is the oper
at i ng fr equenc y (10,525
M Hz). V is the veloc ity of
light, and Vo is the veloc ity
of the vehicle in same units
as V.

However, the t ransmitted
signal must now be returned
(ref lec ted) to the radar re
ceiver. So now the vehicle
acts like a transmitter and
originates (reflects) a signal
(em itter moving) which also
is Doppler-shifted up in f re
quency when it arrives at the
radar receiver. The retu rn ing
signal is shifted up in fre
quency accord ing to the ex
pressio n: Emitter m o v ing
(vehicle): fD2 = fz[V/(V - Vs)J.
where f D2 is the Do ppler
shift f requency in Hz, f2 is
the reflected f requ ency [ve
hicle)(10,525 M Hz + fo), V is
the veloc ity of light, and Vs
is the veloci ty of so urce (ve
hi cl e) in the same units as V.



Fig. 5. Auto radar detector diagram showing chopping diode. detector diode. audio
am plifiers. comparison circuit. and alerting buzzer or sounder.

the 1000-Hz multivibreto r. A
manual sensitivity control is
used to set a level at which
the aud io ala rm buzzer or
lam p is turned on. The co m
parison circuit is activated
when the signa l a rrivi ng
from the de tected audio
channe l (outs ide signa l) is
stronge r th an the signa l
from the mu lt ivibrator (in
side signa l). This means a ra
dar signa l is being received
and the alarm is activated.

The Case of the Fatse
A larm. There a re a number
of signa ls, however, that can
activate the detector, othe r
than a real speed radar sig
nal. We will look at the sig·
nals in greater detai l further
on, but let's examine what
happens when you rece ive a
signal. The first thing you do
is to look for the speed radar
vehicle . Not seeing one. but
the aud io a la rm is st ill
sounding off, you turn the
man ual sensitivity control
down unt il th e so unde r
stops. However, what you
have done is to make your
detector less sensitive to
outs ide signals. You are now
very like ly to ge t "pinged"
by a rea l speed rada r and
not know it (till the bubbl e
mac hine startsn

Modify Your Detector to
Receive Other Signals. What
we will do at this time is to
make a slight mod ification
to your detector-to add an
aud io o ut put capability. We
then run th is audio output to
a smal l self-contained pack
aged audio amplifier so that
we can li sten to all signa ls
that are detected by your re
ce iver. We will let your ea r
become trained so that it
can tell the difference be
tween a pulse rada r from an
airplane, an a irport rada r, a
strong TV station, or a real
bubble-machine emitter!

Refe rring to Fig. 5, we see
a dotted a rea which shows
the added circuit ry to pro
vide the aud io output capa
bili ty . Any battery-operated
audio amplifie r will do the
job, and one read ily-ava il 
able is the speake r/amplifi e r
from Radio Shack No . 277
1008 for under S12 .00. The

,
ER OR U "P

tion. it acts like a short cir
cuit (ve ry low resistance) but
when it does not co nduct. it
acts as an open c ircuit (ve ry
high resistance).

The Radar Diode Detec
tor. An abbreviated circu it
and block d iagram of my
Snooper (Au tot ronics, tnc.)
radar de tec tor is shown in
Fig. 5. The shorting. or chop
ping, d iode is turned on and
off by the mul tivibrator cir
c u it whi ch p ut s o u t a
square-wave signa l at an au
dio ra te of 1000 to 3000
pul ses per second. Note that
when the shorting diode is
conduct ing (anode posit ive ).
it acts as a short in the wave
guide. A ha lf wave away, a
short is also reflected so that
the detector d iode is short
ed The detector d iode is
o ne- fo u rt h w a vel en g t h
awa y from the short in the
end of the wa veguide so
that it a lways appears as an
open, free to detect and rec
tify any microwave energy
coming down the wa ve
guide from the lo-dB gain
horn antenna that is chopped
up by the shorting diode.

The Comparison Circuit.
The detected aud io from the
detecto r d iode is amplified
in seve ra l lC chips {type 741)
and then routed to a com
pa rison or cohe rent detector
where it is compared to an
aud io signa l arriving from
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ed every ha lf wave a t the op
e rating frequency Ic). No
voltage exists at the short,
a lthough the current is maxi
mum. This can be likened to
plac ing a screwdrive r (ze ro
O hms) ac ross an ac outlet of
11 5 volts. There will be a lo t
of cu rrent flowing t ill the
fuse blows or the c ircuit
breaker trips out, but the re
won't be any voltage! (Don't
try this at ho me !)

The Open Transmission
Line. Now let 's look a t an
o pen terminated transmis
sion li ne . In Fig. 4, we see a
generator d riving a signal
down the line (a). In (b) we
see that there is maxi mum
voltage at the open end of
the line and eve ry ha lf wa ve
back toward the ge nerator
In (c) we a lso see that the
o pe n c irc u it becomes a
short c ircuit just one-fou rth
wave length back from the
open end.

What we have here is a
means of chopping the ra
dar signa l as it comes down
the waveguide transmissio n
line from the horn antenna
used in most radar detec
tors. What we do is to cause
a diode placed across the
transmission line to act as an
open and a short, a lte rna te
ly, at an audio rate between
1000 and 3000 t imes per sec
ond. When a diode con
ducts in the forward direc-
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sun is shining brigh tly. As
you move a long, burs ts of
sunshine are seen to stream
through the foliage between
patches of shadows. We are
observing the mod ulation of
the sun's steady rays of light
where they are rapidl y
"turned on and off" by the
foliage. In mu ch the same
manner, we will interrupt, or
chop, the radar signa l we re
ceive so that we can process
it to turn on an audio-a lter
ing devi ce or a visua l in
dicator.

In order to full y appreci
ate the uniqueness of the
techn ique used to "chop"
the rad ar signa l, let's take a
look at some fundamentals
as they rela te to antenna
transm ission lines.

The Shorted Transmission
Line. When you ta ke a trans
mission line such as a n
open-wire line or coax line
as used in your amateur ra
dio or CB mobile insta llation
and short it a t the antenna
end, you will have zero volts
across the end (as shown in
Fig. 3). We see a gene rator
sending a signa l down the
lines with a short a t the
right-hand end (a). In (b) we
see that on a line te rminated
in a sho rt, the voltage is zero
at the end and max imum
o ne-qua rter w a vel eng th
back from the end. We see,
also, that the short is repeat
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ing to do with any Doppler
f requency shift associated
with veh icle ve locity. You
w ill hear the signa l with
both veh icles sta t iona ry if
the rada r is transmitt ing
The longest distance over
which I have detected sig
nals, over several hills and
dales, is 8 miles. But you
must be line-of -sight to the
radar to hea r him and hope
he " p ings" someone else so
you wi ll be able to hear
him.

My modified Snooper
covers only the X-band , so
you may be pmged o n
K-band and not know It un
less your unit has both X
and Kbands There is pres
ently litt le operation in
K-band, but it s use is in
creasing. In Fig. 8 we see the
block diagram of typ ical
X- and K-band detec tors.
with one rnodificaucn cov
ering both band s sinn'
there is a com mon audio
channel.

Many law-enforcement
vehicles Will drive around
w ith the radar switched on
and t ra nsmitti ng all the
time. The hand-held unit ,
aimed like a spot light , is
t emporar il y pla ced face
down on the front passenger
seat. However, enou gh radio
energy is scatte red out of
the vehicl e so that you can
detect it severa l b locks
away, be it moving or sta
tionary. You will also be
able to detect a radar veh i
cle passing in the opposite
lane o f a d iv ided highway
f rom several b locks away.
W hen you receive these sig
nals on your receiver, you
w ill know that you have
achieved a good sensitivity
level as the radar unit does
not have Its antenna beam
aimed out of the car.

Aircraft Radar. These ra
dars operate in the range of
9300-9500 MHz and usually
are heard during inclement
weather when the radar is
used to navigate around bad
weather. You'll hear a " z ip'
zip" as the airborne antenna
sweeps back and forth .
You 'll be ab le to track it for
many m il es as you atrn your

teet er If you run a pair of
small vi ze w ires outside you r
uni t w hf're the audio pair
can c o n ne c t to t he
amplifier.

Radio Si~nals You
Can Receive

Now that you have modi
f ied your radar detector,
you wi ll be able to receive
o ther rad io signals. So that
you will now know what sig
nals you are receiving, leave
your urut operating at its
maximum sensit iv ity while
you ignore those signals,
keeping an alert ear open
for the pure tone of a speed
radar as it grows slowly out
of the noise level . Remem 
ber, your detector is a fa irly
inexpensive device which is
ca lled upon to do a rather
scientific task - rece iving
weak continuous-wave ra
dar signals. As such, it is also
subject to receiving and de
tec t ing any rad io energy
which is abl e to enter its de
tect ion ci rcui ts. You will use
you r ear to reduce the fal se
al arm rate, and at the same
t ime great ly increase yo ur
interest in your electronic
surroundings. Let's look at
some of the radar SIgna ls
you m ay receive on your
co nverted radar detector.

Speed Ra dar. Two bands
are authorized by the FCC:
X-band - 10.525 GHz (10 .5
10.55 C Hz), and K-band 
24 15 G Hz (24.05-24 .1 5
C Hz). Power output-100
milliwat ts (times antenna
ga in)

Stat io na ry h a nd -h eld
un its are usually detected
at about a half-mil e aw ay.1f
the t rans m itting uni t is on
continuously, you wi ll hear
the signal begin w eakl y as a
pure tone of 1()(x) Hz or so,
growing out of the white
no ise hiss. Thi s h iss will not
disturb you as it w ill be
masked by road and ca r
noise. Rut w hen that pure
tone-signa l jumps up at you,
you 'll know you have a live
one! Remem ber - t he sig
nal you hear out of you r de
tector (1000 Hz or so) is the
sw itch ing frequency of the
chopping diode. It has noth-

AUDIO . ..P,
sprAKER

•

leave the audio amplif ier
on), you may hear the tone
becom e very clear as the
white noise disappears be
fore the switch ing tone. This
may not occur in all modi 
fi ed units.

I have added a 9-volt tra n
sistor battery and sw itch to
the detecto r/receiver so that
the u rut is ent irely self-eon
tained and can be hand-ear
ned anyplace. It can be used
on aircraft, boats, bicycles,
and the l ike. Connect the
battery to the same ci rcu it
point as the auto cigarette
lighter as show n in r ig. 7. A
batterv will operate the ra
dar receiver for a number of
months with several hours
use each day.

Connect the audio ci rcuit
as show n in Fig. 5 using a ca 
pacitor of 0.01 to 100 !JF. To
help you make the simple
modification to your detec
lor, ask a radio amateur or
CB repair shop for assis
tance. You need not alter
the appearance of your de-
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photo shows my Snooper
detector modified for ear
phone output and an audio
amplifier connected by a
short piece of sh ielded au 
dio cab le which has male
miniature audio connectors
on each e nd.

In order to locate a ci rcu it
connect ion po int in your de
tecto r w hich has suff ic ient
audio voltage to drive the
amplifier, use the arrange
men t shown in r ig. b. Re
move your detector from it s
housing. and w ith power ap
plied to both units, probe
the cucurt board near where
the manual sensit iv ity con
trol is wired . There wi ll be
several points tn the circuit
where you will hear white
noise, or hi ss. ThiS tells you
that you have located an au
dio tone present of 1()(x) to
3000 Hz. This is the chop
ping or sw itching rate that
you are hearing and it tells
you that the urut is o perat
mg properly. When you shut
off the radar detector (but
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Fig. 8. B/ad. diagram of typical X- and K-band radar detec
tors. Audio output modifica fion covers both hands.

Fig. 7. Radar receiver modified to operate off a 9-\'0/1 bet
tery for hand-<:arry operat ion.

FiR. 6. Arrangement to probe for detector audio circuit. A
hiss shows you have located a suifable point to connect the
audio output.
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cluding Press skeds) plus reverse list by
callsign. How to read USSR CyrilliC. $9 95
ppd USA. $ 12 UPS; US$l. elsewhere
SPECIAL ' CFL-,U pd.lle . + RTTY 121. UPS
OFFERS 2 CFL +Up~ler. WRTVH S2T. UPS

3 RTTY'WATVH $26.UPS
SAVE 4 "LL 36001<5: S36 UPS

P+OTE .... SPECI..L OFFER booIc. sI'Io~ UPS CE..·
00'I)l CMa4a. "1( & HI) F.,. Class Ml<l odd $1 00. per
book- N~PS o<denI sIoppe(J USPS 900Ic _I

• Aeceiver$ • Accessories . Books .

GllFER SHORTWAVE
o.p1733. Box 239. P.,k Ridgl . NJ 07656

USA Phone 201/391 -7887

... Pole F,l tefS
• A.Ge (8Or:Jtl)

$18900

• AF SK
. 850/ 170
• TT L & RS232
.60 rnA Loop

• Loop Supply
• AulO Sta "

RTTY - 100
Expanded Venlan of the Popular

RTTY - 50

RTTY - 50
S al le Terminal Unit

Call or .."t. tOT FREE catalog wIth over
65 e.c. Boards'" Kits

. -<0100- ' ----...a: : Ir- ' ~. -{i' : : »-. - OW''- ·
PRETUNED. COM PLETEL Y ASSEMBLED. I FOR ALL MAKES" M OO£LS OF AMATEUR
O N L Y ONE NEAT SMALL ANTENN" FOR TRANSCEIVERS· TRANSMITTERS · GU AR -
UP T O 1 BANDS I EXCELLENT FOR CON - ANTEED FOR 2000 WATTS S S B 1000
GE STEO HOUSING AREAS _ APARTMENTS . WATTS CW, INPUT FOR NOVICE AND "LL
LIGHT. S T RO NG - ALMOST INVISIBLEl C CL AS S A M A TEURS1 IMPRO VED DE SIGN I

COM P LETE AS SHOWN ...Ilh 90 ft. RG 5 8U·5 2 0",", ' .._0. . .... PL25 9 toto..'"'t lIl,uWoIO... 30 It.
300 II. 1_ cIa o n _ ~_ • • eo ..".ct"" ""lI.h _ In 11IMn"'1I n.tlc dlac lwl'll. -
molded I.a. I~f• •u_... Ir_ l-X 6~.,0.. ;..at . ...lI.e" 10 . . .. d du lr .d I U . . ..I ... _ ..lIle
.......uo tlntI d ••clulng! Lo S WR 0 "". _T~"""" NOT NEEDED! C.. be ..ed u
1n.....eeI V' In • • tlcs, .... lot ."'Ii . _ or "-_ . T... ONLY ANTENNA 'l'au WILL EVER NEED
I'OR "LL DESIRED e"NDS _WITH ANY TR..NSCEIVER _ NEW _ EX CLU SIVE' NO eALUNS NEEDED!
80-40.20. 15. 10-6 · 2 tr.. tOo4 ft . ... 1111 90 fl . RG 5eU _co.....ctor . M O<II .I 9988UC $99,95
4 0·2 0·t 5 -10 _ 2 tr.. --- 54 It 1111 90 It. RG 5eU • e .......c.o. _ M odel 1OO1BUC $ 9B.9 :5
20·15· 10 _ 2 _ 2 6ft It.. 90 II. RG 5 eU _ co"".ctor _ M od. , tOOTElUC $81.95
SEND I'ULL PRICE FOR POSTPAID INSURED. DEL IN USA.- (e-. 10 $ 5.00 ..tr. for _lOll. ' clerlc.l _.,....0.....c}or _ ......... VISA • MASTER C ARD. AMER EXPRESS. GIw. __ u . do'l e.
PrlI·308-23 8-53 3 3 9 ..M - 6PM ...eeo. tla,.. W 2-3 tla,.. ALL PRICES M INCRE..SE ..
S"VE • ORDER NOW! ' or 1 , ••. 10 , ..-c, _II c-......!
M ... In US.... FREE INFO, AVAILABLE ONL'" FROM

WESTERN ELECTRONICS 0...... A1. 3 1(...... , . N. ....__. 6 e 9-41 ..110

1105 Lenr 5 1 - West MemphIS. Arkansas 72301
(501) 135·"561

Pegasus Electronics. Inc.
88 New Oorp Plaza
Suite 106
Staten Island, NY 10306
(2 12) 667·9137
Atf lialed with Com sec Corp.

DIVERSITY RECEPTION - the ability to add a
second receiver to your repeater system -can
now be a reality for even the small user. The
Pegasus VS-2 w ill allow your repeater to
" l isten" to two rece ivers simultaneously and to
noiselessly switch between receivers as often as
necessary to adjust for fading and nulls. This is
particularly use fu l for repeaters that wish to
provide coverage fo r hand held users or where
receiver desense is a problem. You supply the
second receiver & RF lin k and the VS-2 does
the rest . Complete instruc tions and diagrams
included w ith the VS-2.

A Breakthrough
for Amateur and
Commercial Repeater Users.

~"9

A.P.Systems ,;i::
Box 263 sm. ~
Newport, RI 02840 (401) 846·5627

LINEAR

PL /4 1000 ~~~
14 Different Models, 100 pgs

$11 .95

AZDEN- KDK
PCS-4000 FM-2030
.o .....e.o "";:. oe o"."u. ••1' TO 0......... I I.OC. _
eOll' . Ol . .. . '.0"". - ' ''0. ,,,••110' ." •• 0
n •• n • • • u.... eo....e, . '. 0. " • •••••n. -
".·"0 ..., .••• ' H '" .e•••••0 O. . . ..0. ' '1 •

• 0•• -............ " - " "'e . • IT . "" '00••
.... 0 . e Oll' . • • • , .HIT •

.. L S O : PCS- 30 0 HT. ....... , .. . ..0••••••
PCS-280 0 10 M FM. c' ''''••0. .... -0••
• cc •••or ••••• t c • 0.'''''''0.

Special dl.count. - call for quote

B. G. CARL ELECTRONICS
111 2 8 Cllhl "'I. -"" Norlh rld 9 1 . C" 9 132&

Call: 1-213-363-1216 (, "y Um.'
8r )',"
"G& R
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detector in az imu th and in
elevation to the aircarft. Re
mem ber, these are pulse ra
dars w ith h igh-power output
and you can hear them for
about ten m il es from your
locat ion.

Ship and Coastal Radar.
These radars operate in the
2900- 3100-, 5350- 5050-, and
9300-95OO-fv\Hz bands. Ro
tate your detecto r around
slow ly as you look for them
near the coast as they will
have an antenna rotat io n
rate o f 5- 10 rpm. l arge ships
will move slow ly as you
track them wh ile small ves
sels will move more rap id ly
and you m ay soon lose
them. W hile driving along,
you' l l hear them for 5 to 10
miles before they fade out.

Weather Radar, These ra
dars operate around the
clock from a number o f lo
ca t ions in the count ry as
part o f the NO AA w eather
serv ice, in a band o f fre
q uenci es f rom 2900-3100
MH z, Th ese signals are
heard on occasion fro m as
far away as 40 miles w hen
the sky is fill ed w ith clouds
of ra in o r heavy m o isture.
The radars have a low an
tenna-rotation rate as well
as a low pu lse-recu rrence
fr equen c y (p r f) wh i ch
so unds like " burt, burt. " O n
o cca sion, you m ay f ind
these signa ls be ing ref lect
ed off large thunder clouds
that are 10 to 20 miles
away.

Microwa ve Communica
tions. These signa ls wi ll f ool
you the most as they sound
l ike a real Dopp ler (cont inu
ous-wa ve) rad ar. As you
drive around in t he city o r
coun t ry, you may pass into
their beam and hear the
pure tone increa se in inten
sity , You ' ll look around for
a bubble-m achine car but
not see anyth ing. Then, as
you d ri ve further, the signal
may disappear as you get
closer to, and pass under,
the beam f rom the an tenna
(probably a 3 ' to 5' d ish)
moun ted on the side o f a
building or on a tow er.

These sig nals usuall y l ie
in the freq uency range o f
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12.985-1 3 C Hz, Other users
might lie in the 7-9-G Hz
band. These systems usual
ly operate with just a few
Watt s o f power to the an
tenn a but wi th a high-gam
beam O nce you locate the
po sition of such a signal.
you can use it to check the
pro per operation of you r re
ceiver each time you drive
by. In the event a real Dop
pler radar were to begin op
erati on in that same area,
your t rai ned ear wil l st i l l be
ab le to discern a d ifference
between the two.

CB Transmitters and Mo
bile Radiotelephones. On
occasion, you w ill hear a
brief whi stle of a signal as
you pass o ther veh ic les on
the h ighw ay . The signa l
might last for just a few sec
o nds and you 'l l th i n k
you've been pinged . W hat
you have done is pass very
close to a CB or mo bile ra
d io telephone in operat ion.
If yo u gla nce quickly at the
passing autos, you m ay ob
serve so meo ne talk ing in to
a telepho ne handset . These
transm itters usually oper
ate in the 150 -1 70-MH z or
450-MHz ra nge and you are
hearing a harmonic due to
the closeness o f yo ur re
ce iver to t hem

Television Stations. De
pending upon the TV chan
nels in you r location, you
m ay or may not hear false
alarms. U HF stations which
operate on channels 14-83
(470--8YO MHz) at power lev
el s up to 1 mill ion W atts
m ay be received up to 20
m iles away, causing you to
turn down your manual sen
sitivrtv to quiet the alarm.
While driv ing in a st range
c ity, you' ll need the d iscern
ing power o f your ears to tell
yo u what sounds are a TV
channel and what sounds
are the pure tone o f your
fr iend ly gendarme radar.
These TV signals are so
st rong that t hey plainly
drive through the X-band an
tenna and are detec ted
(cho pped) and you hear
them as real " fake" signa ls.

Aircraft Runway Landing
Aids. As you drive by or near

some ai rports, you may hear
all sorts of signals being
p icked up by your 5-15-GHz
receiver, Some of the ap
proach-eontro l radars are at
2800 M Hz and you 'll hear
their prf buzz each t ime the
antenna rotates by your
auto as you dri ve by. You
may also hear ref lect ionsoff
bu ildings by aiming you r re
ceiver antenna at the bu ild
ings. You m ay also hear side
lobes from the radar as it
sweeps in azi m uth.

One very interesti ng ai r
port radar operates at a f re
quency of 9080 MHz with
prf of 55(X) Hz as it sweeps
in azimuth and elevat ion,
look ing down the ru nway at
approac hing ai rcraft A s you
dri ve by, you w ill hear its sig 
nal. It goes "cheep, cheep"
as it scans its pattern across
you r vehicle. You might
hea r this one as far as three
m iles f rom the end of the
runway.

Other Signals You May
Receive. There are now a
number o f m icrowave bur
glar ala rm systems that op
erate throughout the coun
try at X-band . As a conse
quence, depending on the
sensitivity of your receiver,
you may detect them when
driv ing in resident ial areas,
shopping centers, and indus
trial areas. Again. you will
be able to recogn ize thei r
sound and identify the area
o f the city where you re
ceive them .

Other Receiving
Considerations

Inverse Square Law (1 /RI).
A radio signal undergoes a
loss as it propagates th rough
space; this is called the in
ve rse square law. Double
the distance, and the power
r ec e i v e d i s o ne-f o u rt h
st rength. For the radar re
ceiver case, the signal suf 
fers a l /Rl power loss in
reaching the target and a
l iR1 loss in the signal return
ing f rom the target to the ra
dar receiver. For the radar
case, therefore, the total
power loss is figure-d by l /R· .
However, fo r the radar de
tec tor case. the power los, is

on ly 1fRl, not l /R', as it does
not have to look at reflected
(bounced) rad ar energy .
Thus, the detector can see
the desectee tw ice as far
aw ay. A ll things being equal.
you shou ld hear h im at
tw ice the distance that he
can see vou. That provides a
beep to the wise.

X-Band Radars. There are
over 70,000 speed radar set s
in operat ion in the US
about 95% in X-band .

K-Band Radars. About 5%
of the radars operate in this
band, and this number is in
creasing as equipment-de
sign technology for thi s
band im proves.

Radar Detectors. It is esti
mated by manuf acturers
that there are approximate
ly 2 m illion radar detec
tors in use in the US. Their
use probably will mcrease
as fed eral laws are en 
forced addit ionally by state
authorities.

The Superheterodyne Ra
dar Detector. The superhet
erodyne receiver is the best
type o f c ircu it that you can
buy. They are just now be
coming available in quanti
ty o n the rada r-detector
m arket and range in pri ce
f rom about $1 50 to $300.
The circui t is the same as
that employed in most AM,
FM, and TV receivers and is
very select ive in frequency.
Because of this feature, the
receiver is able to reject al 
most al l the signa ls that can
be fou nd in the outside
wo rld of the present-day ra
dar speed detectors.

Use o f the 5-15-CHz Re
ceweis. The modified re
cetver you are USing covers
about 5-15 CHz. You 'll hear
many different kinds o f sig
nals in th is frequency band,
so me of mterest. some of no
interest . and some a bother.
Whatever the reason for you
to use it, remember-the
FCC under Title 47 of the
Communication s Act of
1934 states that no radio re
ceiver can be licensed, re
stric ted, or banned. And that
includes any gove rnm ent
agency or stale . Happy
listening! •



FREQUENCY COUNTERS to 1.3 GHZOr_' , ....... h. , ...._

AVANTEK
GPO SERIES AMPLIFIERS

GPD 401 .4 02,403
12 - 14 DBGAIN

$47.95
$1 9.95
$69,95
$19.95

PRIC E

$.59.9
$24.9

DESCRIPTION

"ICAUDIO
P.O. Bo . 32 95

Escondido. C... .920 25-0580
( tilll ) 14 1- 5 ' 32 (24 H, O' de' Line)

MASTER I/O WITH CLOCK

A to D and D 10 A conve, te,

Wireless conl,ol sySlem (BSR1
Solid State AC Relay

SPECIALIZED PARTS FOR MOOEL 315

'"MODEL 310 ACCESSORY BOARDS

316 Sincla ir edge connector. 46 pin wlkey $1 2.95
317 ClocktCandc sta t tested $ 4.95

FutUf. Products
• Touch rooet eococer.oecooer
• Speech and Sound synthesize'

'"

'"
'"'"'

MODEL
Buill & B. re PCB
T• • t.d & M."". I

Californ,a resrceots adcl6% Sh,pp ing and handling $ 3.95

Send self adcl,essed
stamped enve lope
lor catalog.

VISAi MASTERCARD

STATION CONTROL
COMPUTER FOR LESS

THAN $160
Combine 110 board @ $59.95 with Sinclair
Computer @ $99.95 wh ich will prov ide
you with hardware for the following appli
cations.

FOR EXAMPLE:
• Control satellite ' rac k ing equipment
• Rec & . mi l ATTY & morse code
• Perform s l alion logg ing
• Automa tic co ntes t duplica tion sheet
• Repea ler con trolle r

FEATURI NG:
Para llel 110 porl 1exp andab le)
90 day ",a"anty

110 BOilrd Wit h OUf Real Time Clock /Calendar
r ,me "'on, n Oa' . Yea' Oay 01 W.....

23,59.59 12 31 "II r- ......~ _ . , ..._-- ~

=~~-::-.-:.:::::;r, ~ " ...
-~ ,,--,,-,- _.~ .~____ ·n___0<._- ..

---._~ ...__._..
- -_._--- - ~~
-._---,~--,,---- -- ---, .~--,-,- ...__....." .__....... ,-- -- ~~
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.- .•• n , .0 'OC ' 0. M O """ . ~,DU, .0. COU o , ,,,, • •
eo... ... " w".. C " CUIT .0" . '0' ..0••" ..0

$25.00 EA. I SET OF THREE $65.00

CALL (804) 489- 2 156 ... 447

ELECTRONIC HOBBY INNOVATIONS

cc
REPEATERS

MARS MODS

LOW RATES

45 DAY WARRANTY!

SERVICE
SPECIALIST

COMMVNICATIONS

• •
•

•

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

'._._--_.,-_._- -.-

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

GUY
N2CJW

VOTUC COMMUNICATIONS CO.
146 B RIVER AVE .

MASONTOWN, PA 15461 .,.. 200

PHONE
(412)·583-2131

A HAM RADIO STORE THAT SPECIALIZES IN SERVICE!!!

We are in the business of provid ing top quali ty repairs on all types of amateur radio
equipment. A complete line o f part s is kept on hand 10 provide you with an extremely
tasttumarouoc .

•

----------_ ._-NOW IN STOCK

2 GIIz Mia'ow8ve IIel:lIIvIng Systems
The new MicrO-System features a machined 18"
paraboli c reflector for maximum efficiency, a l inear
feed-point ucwnconverter wi th ceramic high perfor
mance AF preamplifier transistor, a variable 1210 18 volt
regulated power supply and 50' of 7511 coax ial down
lead . including a 3 ' jumper and matching t ransformer.
The Micro-System inc ludes a full 6 month warranty.

Micro-System (MS-021 ) ' 159"'
Mlcro·System (MS.578) , .' 169"
Micro-System (MS.645) ' 179"
Shipping & Handling: USA "4"" AK . HI & PR ' 10""

Data service Company
...346 3110 Evelyn St reet

Rosevi lle. MN • 55113

612·636·9469

I-H ' ..... j

FAST::
[A:.J] '=SCAN ($399)

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

~
*10 Watts Output
"Sta nda rd Frequenc ies Available

."! !~~''' '- .'- .. . "Broadcast Standard Sound

." "6 i "6 ~ ; . " Hlgh·resolut ion & color video
"Regulated AC Supply Built In

TC-1 "Tuneable Downconverter & Preamp

Connect to the anlenna lermina ls of any TV eet. add a good
450 MHz antenna. a camera and Ihere you are .. .Show the
shack, home movies, computer games, video lapes, etc.

ATV DOWNCONVERTER
For tllose who wanl to see the ATV action
belore t/l ey commit 10 a complele station .
the TVC-4 is fo r you. G'eat lor pub lic ser- •
vice setups. demos. ancl gell ing a buddy
intereslecl, Jus t add an anl enna and a TV ~.~:..:.

sellunedloCH,2,3,or4anclpluQinlo1 17 TVC 4
vo lls ac. S89.00 •

TVC-4L extra low·noise version . . . $105 delivered in USA
HOMEBREWERS, ASK FOR OUR BASIC FOUR· MODULE PACK AGE

CALL OR WRITE FOR OUR CO MPLETE LIST OF SPECIFICATIONS, stat ion sel·
up diaG'ams. ene opliona l accessories which Include anlennaS, modulalors,
oetectors. test generators , cameras. etc, WE A RE A FULL·L1NE SUPPLIER OF
ALL YOUR ATV NEEDS.
TERMS: VISA or MASTER CARD by te lepllOne or mai l, or Clle<:k 0' money order by
mail. All prices are delivered in USA. Allow lf1'ee weekS .fte, order tor !)eliv","",

(213) 447-4565
P.C. ELECTRONICS 2522 Pexaon Lan.,
Tom W80RQ M.ry."" WB8VSS Arcadia, California 91006A816-882-2734.,.. 134

COMPARE Ihe HAZER'·
with tctdcver + telescoping towers

• Anlenna I yslems moun' o>n H.u8(-H.oze, I~ IOW$ pe"lI" to
QUlside of lOwe' - Rai.. 10 ' ower l OP 0' IOW8( comple,ely '0
g,oundlevel.

• Salely lock sySlem on Holler operalM wh,le ,aising---low8(ing &. in
norm,l PQ$'I...... Neve' can I, ll

"Weighl t" n.le"" d di'ectly to towe', Winch ceble used onty lor
railinll & Iowe'i~.

* Will sup()Ort mO$I Mle"'" .rr.y. UP 1020 SQ. It
• Hillfl quaiity materials &. wo,~ m"""/lip

• S'fely - speed - COfWen ienca · smoo'h "0.01
" E... to inslall and u..
• For Rolin 20 & 25 toW1lr - OIlier lOwe' So>n reques'

Complete ... ith ... inch, 1001t. ol ceble. ha,owe' eond instructions

HAZER It Heavy aium. $279115 . $17.00 UPS
HAZER III SIOM,,,, alum, $'99,95 ' $13,00UPS
HAZER IV Heavy gel. slHI $249.95 · $28.00 UPS
Specify m.., " ..mete' when O,(jeronll
MARTIN IENQINEEIIINQ P.O. BOX 2$3 BOONVILLE. MO 65233
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Bill BOwrJldn \!f4AfO
744 Chrisfil' AIIMu('

Selk Irk, M.:mitob.l
C.:m<JdJ RIA ZH9

Personalize the
M800 RTTY Program

Now yo u can design and save your own vers ion
of this popular so ftwa re package.

A ll it takes is a PO KE or two.

Since the int roduct ion of
the low-priced m icro 

computer for the home mar
ket , radio amateurs have
quickl y taken advantage of
the fact to modernize their
ham shacks. Tht'se individu
al s very quick ly reali zed
that not only was t he
machine capable of doing
hou sekeep ing chores, but
also it could be used on the
air The first soft ware for the
TRS..m>'s use o n CW and
RTTY w as the Macrotronics
M OO written by Dr. Ron
Lodewick N6EE, This pro 
gram was a fant astic learn
ing experience for all users
and the enthusiasm generat
ed wa s su fficient to con
vince Ron to create the
M 800 As the FCC opened
the door for the use of ASCII
in the USA, shortcomings
were found in that portion
of the program. It w as not
lo ng at all before Ron issued
FRH a COHt-'C\l;'d version
called the M/:KX) 1,1,

Now come the shortcom
ings of any software that is
m ass-produced , Being m ass
produced, OOt' must orga
nize the program to suit hi s
or her operating circu m
sta nces. I do not fau lt
Macro tron ics for th is be-
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cause to maintain a vi able
operation, one soon has to
lose the persona l touch. If
the sof tware wa s to be co n
structed tailor-made for the
individual , the cost wou ld
be astronomical , as you can
well appreciate.

To get sta rted, sim ply
load and run the M800 as
usual (m ake sure you have
the hardware turned on),
Once you have entered your
name and call sign, you can
proceed to set the program
as you would for operating,
such as CW shif t, ignore
returns, fast diddl e, etc.
Now that you are sat isf ied,
run through the operating
steps unt i l you are sure you
have it the way you want.
Proceed to program the
three m essage memor ies
and try them out as well ju st
to be sure that they function
correctly . Once satis fied. go
to the receive mode and
enter the name o f the sta
t ion that you work most o f
ten . This is an added touch
that saves t ime.

Now that the program is
running properl y, break the
out by resetting (don't forget
to LISt' the break key if you
haw the expansion inter
face) and POKf. the number

of diddles and lines of CQ,
RY, and QBF. You can now
load TBUG H I and punch a
new tape with the P com
mand as follows:
P ·B FO bOS1 457S "'\&Xl < l N1 ER>

This wil l give you a per
m anent copy. It wou ld be
advisable to make a few
backups prior to trying out
the tape as TB UG does not
verify. I have made several
different copies, for normal
opera t in g , co n t es t i ng,
DXing, and other operat ions.

The inform ation that I
have to pass on to you is
very sim ple and sho uld
m ake the sof tware a dream
to use. The program will
co me up running in the re
ceive mode with all o f yo ur
information stored as an in
tegral part of the program.
The on ly other software that
you require to accom plish
the task ;5 TBUG, bu t thi s
m ust be relocated out of the
way of the Meno, If you
have t rouble with the relo
ca t ion, an excellent article is
available in 80 M icrocom
puting, issue #1 , Janu ary,
1980, page 118.

Disk users will also bene
f it as the program can be
auto-loaded . Using the Ap
parer 40 Track Newdos -t- . it

takes less than f ive seconds
to re ceive . Al so u sing
New dos SU P ~ RZA P, you
ca n change the CQ, RY, and
QBF messages to suit the
operat ion. I have changed
the CQ message from

CQ CQ CQ CQ CQ CQ CQ
CQ CQ CQ CQ CQ CQ CQ
CQ CQ CQ CQ CQ

to
CQ TEST CQ TE ST CQ TE ST
DE VE4Af O CQ TE ST CQ
TE ST CQ TE ST DE VE4AfO.

This is only a simple ex
ample of program manipu
lat ion; you are limited on ly
by you r own imaginat ion.

An added featu re ;5 one
that should make people
very happy: The trouble
some keybounce can be
overcome using the ut ility
DBNe found in 8() M icro
computing issue #1 , I an
uarv. 1980, If you have mort'
than 16K, it is very simple to
relocate by changing the
ORG statement.

I hope th is w il l help your
operat ing; your comment..
would be appreciated. Spe
cial thanks go to my father,
jim Bowman, and to Bert
Anderson VE4AP, Without
their help, thi s article would
not have been possib le .
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M PY TR.lPS· N O U NSIGHTLY CL.lM PS n••d••
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SONY ICF·2001 Shortwave Receiver
Receives AM. SSB & CWmodes from 15010 29,999
KHz& FM 76 to 108 MHz. Pu.zSvnthes.zeu keyboard
tu mng LCD digItal readout: Scan; 6 memunes. 5·ste p
LED s.mere r: SSB/CWctauner: Slide bass & treble
controls: 4" spea ke r, Slee p urner: Tape jack. Iilt
stand, AM/ FM telescopic an tenna, Butlt.rn temte bar
antenna ; AM long WIre anten na; 12vdc or 120vac
Uses ACadaptol.13J " 0" • 12) "AA" cells Of optional
car ba ttery cord. Su pplied With AC adaptor. AM long
Wire antenna. carrymg strap &snonwave handbqnk
Battenes not Included, 6 '~ " h ' 1 2 '~ "w' 2' ,"d , q-Ibs

Reg.$349%· Closeout $199"
Quantity limi ted . Send Chec k or Money Order. FOI

prompt sh ipment, Call TOLL FREE 1-800-558-0411
and use MASTERCARD/V ISA or request CAS HCOO
Allow $5 for UPSshippingcharges in the 48 Slates

ffi VISA"

Use your CREDIT CARD!

AMATEUR
ElECTRON IC SU PPlV"~

4828 W. Fond du lac Avenue
Milwaukee. Wi scons in 53216

Ph one : (414) 441-4100
Wisconsin WAT S: 1-800-242-5195

Nationwide WATS: 1-800-558-0411
AES Branc h Stores in : Clea rwater, FL •

O rlando, FL . Wickliffe, OH . Las Vegas, NV
18 Bedford Ro w
Dept. P,R.
London, WCl R 4EJ
Englar'ld

300 No. th zeee Road
Depl. PR
An r'l Arbo r, M I 48 106
U.SA.

-----------

thi\ publication
is available in
microform

University Microfilms International

Raymond W. Guenlhe. N2CWB
20-47 33.d St.

New York NY 11105

Thank you and enloy your subsctoptron

cas t radio. Of. 87(267).53, sefies 17 117.

586828; US Navy mode l RBB·' CRV46 147
leceiver; Han ime. mode l TOP 850 calcula·
tor; and Coltins ART·13 Iransmiller,

Roger Moe N7KGG
Route 1, Bo. 1140
Wapato WA 98961

$ubsc(fption
Problem?

73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

73 MagaZine does not keep subscrip
tion records on the premises , there
fo re calling us only adds time and
doesn 't solve the prob lem .

Please send a description o f the
problem and your most recent ao.
dress label to:

I would like to sta rt an Alcoholics Anony.
mous nel. Any 'ecovering alcoholics or
olhe.s inlerested in such a nel, please con
lacl me.

I am stil l looking 10. a manual 10' the
Globe SCout 680-A. I wil l pay 10. all costs.

Dennis Comell WD4HRO
7835 Caplaln 5 1.

MiI1inglon TN 38053

'"

MULTI- BAND A ... I iNNAS
131 OWEN 5MOUTH AVENUE ,' SUITE 463C

C ...NOG... P"'AK , C"'LIF. 9 1303
TELEPHONE : 12 13 1 341-5460 ,..113

Tony Grog an WA4MRR
5 Rollingwood Dr.
Taylors SC 29637

I am looki ng lor schematics and le<:hnl·
cal manuals to r ttle Exam-eTer so lar capac l.
tor checker, model CF. lype 1.60; Graetz
2000 long-wav... med'urn,wMe and bro ad-

I need information on the US Navy's

WWII MBM t,anseeiv,,'_ I am also looking
tor techn ic al mimmat ion and part s for the
Genera l Dynamics AM/PRC-70 IXE 2) o r a
simila, model.

I'h e modern m u lt i -band mobile antenna
- sw it ch to 10, 15, 20 or 40 mete rs
... ithout stopping t o change resonators.
reet u r es of the Spider ' ''' Antenna
, The Spider '" Antenna is less than six reet high
,nd t h e longes t resonator projects 011t from the
n<'lst 24 inches. This gives a slim pro ·
He, low height and light weight, offer-
ng little wind resistance and '\
Iirninating the n eed for a
pring mount.
, Each resonator is tuned to ''''~L....
he desired portion of the band by Y •

• AH~T

tuning sleeve which slides OVer the .'4' 92'
utslde of the resonator.
, SW R is apprc>ximatcrly 1:1 at the
elected resonant frequency.
, B a se im ped a nce approximately SO
hms, requiring no matching network.
, Idea l for USc o n vans, ca m pers ,
actor homes, t ra vel t railers ; also
1 mobile home parks, apar t _
l ent houses and condominiums.
"h e Spider ' " Adapter converts
ny mono,band antenn1l with a hal f
le h ·m a st into a modern fo ur -ba nd antenna.
"h e Spider' " Maritimer' " is the ultimat e for
,urine use. M a de of no n ·m a gn et ic st a in less steel
nd nickel·chrome .,Ia t ed bronze, u sin g regular
,pid er ' " resonators and t u nin g sleeves.
re e e s s e e re s - Bumper, baJJ, angle and stud
l oun ts . Quick disconnects. RG-58A/ U coa xial
able and connectors, Ground radial systems.
:o pper foil and eop p er braid ground straps.
'or furth er i n fo r m at io n , prices write or c all

Custom Mailing Lists on Labe ls! "III
Amateur Radio Operator NAMES
Custom l ists compiled 10 your spec-ucet.ons
- Ge ographic by ZIP and lor Sla'. ; by Age or
Dirthdete ; by ttceeee Issue o r E.pi.alion
Data _ o n la bels 01 you . choice,
Total List: 411 ,000 Price: $25/Thousand

Call 203: 438-3433 lo r more mrcrmauon
Buckmaster Publishing Y' 226

70 Florida Hnl Rd . Ridgelie ld, CT 06877 ~

I need an aud io frequency coun ter wh iCh
wi ll work with a Swan 350. I am b lin d and
need SOme way o f determin ing Ihe exact
frequency I am working.

Norm Fet tig KItGIR

309 E. Yorhhire Dr.
Stockton CA 95207

The Spider Antenna

· See List 01 ""vertisers on page t14 73 Magazine· March , 1983 95



SOCIAL EVENTS
IJ&tIngs in /fils oohHI'Ill ."PO OO ide<1 frN 01

~ OIl •~"" 'GIe b<lsis. The It»
Iow~ In/om,.,ion ~tJoold b<I inc/llded In

.-y annouflCflm.,,/: aponsor. fIWJ(1/. dIJI.,

lime, place, City, ".re, *<1mission charge {il

anyA lea lu res. t8'~·ln Ir8qUflr'lCie&, and 1M
name of whom to contact for lurlllfJr inlormll'
lion. AnllOU~menlS must blH9ceived 8t 73
M"IlAllne by ,h.. l irst 01 rhtl month, two
/7ll>Il t" s pnor 10 ,m, mon'" In which trnI eYl'fl1

I.~" fHce. Mail to EdifOrlll l Offictts.13 Mag.

aD..... Pine Sf'"'. ~,etboroughNH ll:U58.

MORAIS PL.lINS NJ
MAR ..

TI'Ie Split Rock Am.leu. Rad IO Associa
tiOn w ill hold its "Olh annual elect ronics
a uc lion on Fnday. Ma.ch • . 1963. at VFW
Po"l l Jol.Ol , srere RQute 53. ""OfT;S Pla ins
NJ. The Morris Plaons VFW han is local ad
• short distance I,om US 202 and NJ 10
and ;s eas ily reac ned VI. l.ao. )·287, and
US 46. ,6.dmissio n il $1.00. Ooors wHiopen

at 7;00 pm for unloading and inspecting
equipment and the auction will COm
mence.' 8:00 pm Sharp. llama to be sold
musl be working eQuipmel1! and loose
pan s must be !)agged In Ihe la' gest Quan·
tity possible. A e<:>mmilll;on or 10% will be
l aken on Itle f" st $!:IO.OO ct each sa le.
CommISsions a,e payable in cash onty.
Ref,eshme<lls ..ilI be avaIlable. Talk ·;n on
1.6.3651146.965 (WR2AOBI and "6,S2
Fa< mo.-e InlOl'mahon. please wfl te 10
SARA. PO Bo~ 3. W\'''PJl&ny NJ 07961 .

OLD BRIDGe NJ
...ARI

The Old Brld~ Rad;O AS!loOCiat ion will
hol ds It s lnlrd annual auchon on March 6,
1963. at Ihe K 01 C Hall , Ph'le Stfeet <just
on Route 16), Old Bridge NJ . Doors wi ll
open 10' ragi strallon end Inspect ion at
9:00 am and the u le will begin at 10:00
am . Admi ssion is $2,SO. On success ful
sales, thera will be a club commission 01
10% on tfMIl i<SI $100 and 5% on tfMI re
mainder. Food and drink will be availabla.
Ta lk·in on .721. 12• .,.....9-lI . and ,Sl. FOf
mote inlormatlon, contact Fred Goklberg
WA26Jl. 29 CIea,..._ Road. Easl 8 run.
wick NJ 06811. Of phone 1201)-2S7-8753.

SOUTH ST. LOUIS MO
MAR 11

TfMI Jelle,SOIl BarraCks Amaleu, RadIO
Club wIll hold it s annual aUCIlOn and ham
lesI on March 11, 1963. at the Carondelet
Sunday Mor nIng AthletrC Club In South SI.
Lo uis MO.

EGG HARBOR CITY NJ
MAR 12

The Shore Po,nIS Amateur R8dio Club
will hokl Springlesl '83 on Salurday. March
12.1983. from lKlO am 10 3:00 pm. al the
AtlantiC County ...H Cenl.... Route SO, EIlIl
HarbOf City NJ 1'-' Atlant IC City\. Adm..
alon is $3-00 al lhe O-Ie .",;l S2..5O in ao.
vance; XYLs and chi~ wIll be allmilled
lree, 5ef1ers' 1I9llCll Is 15,00 and selters
must bring tl>llir own tabilla. The<e will be a
large. healed build"'ll wil h cornmer<::ial
power. as well as outside CO'i8fedtailgallng
spaces. Relreatlmenta wIll be avallabla.
Taik·in on l<16.11M and .52. For mo<e in lo<·
metlon and raseNationa. wrlle SPARC. PO
Boo 142. Ab5llCon NJ 06201.
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LAF...YETTE LA
...... R 12·13

Tha Acadiana Amat eur Radio AS$OCla
lion will apcnscr the ARRL·approved 23rd
annual Lalayatle Amaleur Radio Ham fest
on Sal u,da y and Sunday, Ma'ch 12-13.
1983. al the cereoe-c High School. High .
way 162 NOfth, 2'/. milas norlh of 1·10.
Lslayetle LA,

FORT WALTON BEACH FL
MAR 12·13

The P1l1YQround Amat"". Rad IO Cl ub
will hold it s 13th ann"a' Nonh FlOrida
Swapl"I on sat " roay, "'lI' ch 12. 1963.
Irom 8:00 11m 10 ~ :OO pm. lInd on Sunday.
"'a,ch 13. 1983. l rom 8:00 11m to 3:00 pm .al
the Ok.uoosa County FlI"g'OI>nds. Fort
WlI lton Beach FL

MARTIN SVILLE IN
MAR 13

The Morgan County Amateur Radio
Club wi lt sponsor tha Msrtlnsvilia Ham·
last on Ma,ch 13, 1983. beginn ing al 8:00
8m. el the MOfga n County . ·H Build ing
and FlIl ,g,ounds. Admise ion is $3.00 In
.dv8nee and $-4.00 at the eeec chlld'an 11
• nd under will be admItted " ee. Flell·mar.
k81 space wllh a lable ia 15.00 and fie .
ma'kelepace wlttroula l able la S3,oo. Pre

mi"m tableS a'e $20.00. Tab,," will be
available on a l irst-corne baals and the
Wsl apaces will be aSSlllnell I"... Vendo<
..hiPS will slart al 5:00 am and parl<ing
will be Ir". Taik-in on 147.661.06. For t ick ·
ets. tllble teS8<Yatiofts. and .nlo<matiOn,
lend en SASE to Aileen SCales KA9MBK,
31U Milkel Pleca. Bloominglon IN .7401 .

TRENTON NJ
"'AR 13

The Delawa,e Valley Radio Alloola\lon
will hold Ilsll th annuaillaa markat on Sun
day. March 13. 1983. lrom 8:00am 10.:00
pm, at the Naw JEH'S8Y National Guard
1121h Field Arti llery AffflOl"I, Eggerta Cross
Ing RoMI. l8wrence TownShip. Regislr.
l ion la 52.50 in allYanot .",;l $3-00 al the
door.~ will be an Inclooo' and OUldoor
fIM.<nIIrl<et area .",;l ref ' """"'*'. ... includ
Ing '--Iasl al 7:00 am. Sill..... musl bn"ll
thell own Iabies. Taik4n on 1452 and
14$.071.01. For luf\!>el' intormalion, -.cl an
SASE toOVRA, PO Box 70:24 .West Trenlon

'" """"
WINCHESTER IN

MAR 13

The Randotph Amalau' Radio Associ a·
tion will hold ne 4th ham/est on Sunday.
Ma'cn 13. 1983, from 6:00 am 10 5:00 pm. In
the National Guard Armory. Wlnchesta, IN.
Ticket donation is $3.00 and children undar
12 re-rs old will be admilted ,,'". Tab la
~ (by ll!!IeNalion only)" 15.00 with a
tabla and $l.SO WlttlOut. Tt>et-e will be a Ilea
...."'et.dealets, programs, reee, and Orink.
$etuo- will be on saturday lrom 6.00 pm to
8:00 pm end on Sunday !rom 6:00 am to 8:00
em. Tllk·inon 1~7.~.30. 22. lD'223.30. and

148.50. Fo< fllSllNallOlls and monr lnlorm.
liOn, contact RARA, 80~ 203. Winchell'" IN
47394. 0< phone Jake Li le W9VJX at
t317}-584-93$1.

ERIE PA
MA R 19

Tha Aadio Association 01 E,ia PA will

hOld TI'Ie RAE E~ball a s o Party on Satur.
day . March 111. 1963. al l ha Pa-rry Highway
Hall . 6/10 01 a mile SOUl h 01 l.go on lhe
we-sl Side 01Route 19. Admission is $2.00
pel' pel'1lOl'l , Tables 18-IOOI) ..e S300 eKh
end a'e by fllSllNetion onty. Food will be
n ailabllr. Tn.e<e will be FCC l esting 10< ap.
plic8tl1l tnel ....u Form 610 to tile 8"rrelo
ctnce by Februery 22nd. Talk·in on .01/.11
and ,221.82.

"'ARSHALL MI
MAR 19

The So" t ham Michigan ARS and tha
Calhoun County Repeater Association
will hOld the 2ts t annual Michigan C,oss·
roads Ham fest on March 19. 1983. begin·
ning al 8:00 am. at me Marshall High
School , Marsh. 1I MI. Ticket s are $2.00 '1
tl'le door and $I .!:IO in advance. Table
space is $,50 I toot Doors will be open at
7.-00 am 10< e~h,blto<s and thare will be
plenly 01 ca'f)Hn help and I" "e par1<lng
Food lef'WlCll ,,'II be lYailable In the cale
1110&. For lables or tICkets. contact SMARS.
PO 80. 934, Ba"'" Creek MI 49016. or
phone C\'Iuck Williams al l6 t~96of·31 97.

SAN FRANCISCO CA
MAR 19

The ARRl will sponSOl' the second Ame·
teur Aadlo CompUler Networking Con lar·
ence on March 19, 1983, in San Francisco
CA. The confe'ence will be In cooperat ion
with the 6th Wll1:\t Coasl Computer Fai", ba
ing held Marcn 16-20. 1983. This event will
be hOsted by l he Amaleur Radio Research
and De¥elopmenl Corporation (A.MRAO)
and . he Pacif ic P.cket Radio Society
(Pf>RS~ Fo< more inlormatlon, (:(Inlact Paul
L Rinaldo W4RI, 1S24 $p<ingva.. A.........
Mclean VA 22101. or pI>one(703l-73&-{J878.

UPPER SADDLE RIVER NJ
MAR 19

The CIlestnul Rid08 Aadio Club will hokl
a nam r8<l1O fie. m. r1<et on satun:lay,March
19. 1983, in IfMI Education Build Ing, Sllddle
Ai.....r Reformed Church. East Sa,jdla R'\/8I
Road al Weiss Road. Upper seone R,ve,
NJ. Admission is 1""" Tables are $10.00 10'
Ih a l irst and $S,OO lor each additional ona.
Tallgallng ls $5.00, Food and soda will be
available, Fo< lurthe, inlormellon, phone
Jack Ma&gl'ler W2EHD at 120 1~766-3360 or
RoQer Soderman KW2U at I201~20tJ0.

MIDLAND TX
MAR 19_20

The MId land Amateu' Rad IO Club wIll
hQlO.ts annual SI PatriCk's S..aplest on
Ma.ch 19-20. 1983. Irom 8:00 am 101:00
pm on SatUl'day.nd ' ,om 6:OO.m 10 3:00
pm on Sunday. al the M idland County E.·
hiM 8ullOlng. e.a st 01 Mid land on Hig,,"
way 80 on tha f'IO<Ill side. Pr<t-raglll rat ioft
is $5.00 (81 the door. 56.00), Teblll1:\ a'a
~,OO eec n. Aal rashmanl s will be avail·
atne. Talk-in On .161,76 and ,011.61, Fo, Iur
the, info,ma tion and rase..at ion s. plaa sa
contact Midland Amateur Aad io Club. PO
Bo~ .~01 . MIdland TX 79704

JEFFE RSON WI
"'AR 20

The Trt-County Amateur Radio Club will
rtokllla .n hemlest on M"rch 20. 1963,
!rom 8:00 10 3:00 pm al l he Jelter80n
County F. i lQlOUnlls, JeHerson WI. Tlct<ell
IITllS2.50 in lI<hance and $3.00 al the door.
Tabllla .... S2.SO ln allYanee and $3.SOat l he
door. P.,lung la lree and there will be plenty
01 lood av.lIable, Ta lk·;n on "S.Sl.
1<16.221.82, and l -M.89t'1<l!>.~9. Fo< more in
l orma tion, ad¥ence tickall, and tables.
send an SASE to HO<8Ce Hilke< K9LJM. PO
Bo~ 200t. 261 E. High Slreet. Millon WI
ease

MAU"'EE OH
MAR 20

The Toleoo MObile Radio Association,
Inc.• will llotd ita 28tn annual . uction and
hamlesl on Sunday. Marcil 20. 1983. from
8:00 am 10 5.-00 pm, al the Lucas Counly
Aecre"t iQn Cente<. Key Street, Mau"....
OH. Tickela . re $2.50 in echance and
$3.00 at Ille 000<. The auction is I ree and
starts at 10:00 am. Ample Iree par1<ing ,,"II
be available e ll day end ovarniglll_ FI..·
mar1<al tables will be nallable and dia·
plays will be limited 10 elac tronicS end
ham gear only . Tha,e will also becomme,·
ci al exhib its. special programs lor the la·
dies, and refrashmants, Talk·in on 146.01/
.61 ..19J.79. .381.9-lI. 147.67/.27, .9751.375,
and 1<16.521.52. Fo< mo'e inlomlation, send
an SASE to J . Honisko KB8YO, 1733 P. r1<.
way Ofio<oa N.. Mau".... OH 83537.

MAUMEE OH

"'AR 20

The annua.l meeting 01 lhe Am.riCan
Signaling Society la acheduled 10< March
20. 1983. The "....t ing will begin promplly
.1 0100 hours UTe. Membe<s.nd guests
will convane In the Main EIhibit Hall 01
tfMIlucasCo" nty Recreation Cen t....2901
Key Slreet . Maumee OH. In addition tothe
elactlon 01 olllClira. tha ever·popuiar
lorum on tha latast signaling tachnlques
will ba cneree.A Cen tury Club con fab will
also be held. FOf additional in form ation,
plaasa II<lnd en SASE to tne Amarlcan
Signaling SOCitly. 4015 Winda,mere
Ro.ad, CoIumbua OH ~3220.

CIRCLEVILLE OH
MAR 20

The TeayaAmal"", Radio Club wI ll hokl
Its SI~'''lnnua.Klng ol l ha PumpkIn Ham·
lest on Sundey. M" cn 20. 1963. Irom 800
am to ~-oo JIfTI. at ttle P,c~away County
Fa"grounds Coliseum, Tic kets a' e $2.00
in advance and $3,00 II the dOOf. Tables
(8-fool l are ~,OO in edvanca and $5,00 al
the doo" Doors w.1I be open 10f setups On
Satu'day al . :00 pm and ovemight 5llCUfl·
ty will be provided. A la rge pa,king afaa
and food wlt l be availab le. Talk·in On
147.761,16 and ,521.52 Fo ' additiona l infof'
malion, pla ase send an SASE 10 Oan
G'ant W6UCF . 221!:1O Hulse Road. c.ecre
ville OH ~3113. 0< pl10ne (6'.~7~-6305 ,

STERLI NG IL
MAR 20

The Sl flfl i"lVRock Falts Am8"""r Radio
Society wifl hokl i l a 23<d annual h1Imles t
on "'8rch 20, 1983. beg inn ing at 7:3O.m,
al IfMI Sterl;ng High School Field House,
1608 Ith A¥llIlue. St&O'l lng IL Tlchll ar.
$2.00 in .chI.nee and $2.50 at the door.

Com..-ci.I ' . blea .nd Ile&-mar1<el lebllla
requl.lng electr ic ity e'e $5.00: all o tl'lera
are $3.00. A conceSSion stand. Iree par1<.
Ing. and overnight apace lor sall ·con
tained campers wiil be avallabla. The'e
will be commercial distributors, dealars.
and a lerge 11.. marke t Talk.ln on
146.251.85 (W9MEPl Fo' acveoce tichl S.
tables. and info<m. lion. contact Sua Pe
ters, Sl l 8th Avenue. SleflinglL 610t'll . 0<
call 1815J-62S.9262.

ILACKSBURG VA
MA R 21 ·2~

The VirgInia PolytechnIC Instll"l . _
St.le Un,vers.ty will hokl a Personal "'..
crocomput... lnl ...l ac,ng 8tIdSCien tl fic In
Slrumenl.tion AulomlUon WOr1<&IIOP On
March 21-24. 1963. on the Virgin;1 Tech
campus in BlaCksburg VA. The wOr!<Shop.
d i'ectad by Ora, Pau l Field. Chri s Tit us,
Jon Tllua. and l01I" David L.rsen. Is "enO..
on . with the parti<;lpanl designing and
testing concapt s wllh acl ual ha'dwlre,



HAM HELP

The cherge is $595.00. For more in forma
tion, wrile Dr, Linda Leffel, C.E.C., Virgi nia
Tech, Blacksburg VA 24061, or c all
1703~961-4848.

CANTON OH
MAR 26

TheCanton Amateur Radio Club will hold
an auction on March 26, 1983, beginning at
5:00pm, at the Nimishillen Grange. Easton
Street NE, Canton OH, Admission is $2.00;
lIea·market tab le space Is $2.00. Free park·
Ing wHi be avai lable. Talk·ln on 147.121.72.
For general information, phone Herb
Bushong WDSIPE at (216)--488-2920

JOHNSTOW N PA
MAR 27

The Conemaugh Valley Amateur Radio
Club will hol d Its sixth annual ham fest on
Sunday. March 27, 1983, from 8;00 am to
4;00 pm, at t he East Taylor Fire Hall , which
Is located on Rou te 271, 5 miles south of
Route 22 (4 mi les north of Joh nstown)
There will be plenty of food and refresh
ments available. Talk·ln on 146.341.94.

GRAYSLAKE IL
MAR 27

The libertyville and Mundele in Ama·
teur Radio Society will hold LAMARS
FEST 1983On Sunday, Marc h 27, 1983, be·
ginn ing at 8:00 am, at the Lake Coun ty
Fai rgroun ds, Routes 45 and 120, Grays·
lake IL. Tickets are $2.00 in adva nce or
$3.00 at the door Tables (9·foot) are $5.00
each. Reservations are encouraged be·
cause choice locations will be ass igned
first. Commercial setups will begin at 8:30
am and erne- setups will begin at 7;00 am .
There will be nee parking, and breakfast
and lunch will be avail ab ie. Talk·in on
t47 .831.03 and 148.94, For tiCkets, tabie
reservalions, or exh ibitor Inlorm atlon,
send an SASE to LAMARS, PO Bo x 751,
Libertyville IL 80048,

MADISON OH
MAR 27

The Lake County Amateur Radio Associa
tion will ho ld their filth annual Lake County
Hamfest and Computer Fest on Sunday,
March 27, 1983, trom 8:00 am to 4:00 pm, at
Madison High School, Madison OH (40
mi les east of Cleveland). Admission Is $2,50
In advance and $3.50 at the door, Tab le and
dispiay space jail indoors) is $.5.00 tor a
e-tcot table and $6.50 tor an a-toot tabie
There will be plenty of free parking. Doors
will open lor exhibitors at 5:30 am. Talk-in
on 147,811.21. For reservations and more in·
tormation, send an SASE to Lake Cou nty
Hamfest Committee, 37778 Lake Shore
Boulevard, Eastlake OH 44094, or phone
(216)·953·9784

BALTIMORE Me
MAR 21

The Baltimore Amateur RadloClub, Inc.
(BARC!, will hold the 1983 Greater Ba lt i·
more Hamboree and Computerfest On
March 27, 1983. beginn ing at 8:00 am, at
the Maryiand State Fa irgrounds Exhib i
t ion Complex (loca ted east of 1·83 exit 17,
three miles north of 1·695, north of Ball i·
more), Timonium MD. Ad mission is $3,00;
children under 12 will be admitted free.
Overnight accommodations are availab le
in the Immediate area. Amateur-rad io, per
sonar-computer. and smalt-bustneaa-com
puter dealers will be present. There will be
an indoor fl ea ma rket, a large ha rd-sur
faced outdoor tail gate area, toad serv ice,
free parking, and guest speakers through.
oUI the day, For addi tional in formation
and table reservat ions, contact GBH&C,
PO Box 95 , Timonium MD 21093-0095, or

phone (301)·581-1 282, Fo r a recorded an·
nouncement , d ial (3Ot)·HAM·TALK.

SOM ERSWORTH NH
APR 9

The Great Bay Radio Association will
ho ld Its 3rd annual hamtest-f lea marketon
Saturday, April 9, 1983, from 9:00 am to
3:00 pm, at the Somersworth Armory,
Somersworth NH. The entrance fee Is
$1 .00 per person. Food, refreShments, and
free p" klng will be ava llaole, For advance
registrations and l urt hll r In formation,
write Great Bay Radio Associat ions, PO
Box 911, Dover NH 03820.

MADISON WI
APR 10

The Mad ison Area Repeater assocra
t lon, Inc. (MARA), will hoid Its eleventh an·
nual Mad ison Swaptest On Sund ay, Apr ii
10, 1983, at the Dane County ExpoSition
Center Forum BUild ing, Madison WI.
Doors will open at 8:00 am for commerci a l
eXhibitors and f1ea·market selle rs, and at
9:00 am for t he genera l pUblic, Adm ission
IS$2.50 per person in advance and $3,00 at
the door, Children twe lve and under will
be admitted tree. Flea·market tab les are
$4,00 each in advance and $5.00 at the
door. Feat ures wi ll include commercial
eXhibit ors, a flea ma rket, an ali,you·ca n
eat pancake breaktast, and a bar becue
lunch, Plenty ot parking space and nearby
ho t el accommodat ions are available.
Talk-In On 146.161 76 (WR9ABT). For reser
vations (early ones are adv ised~ or more
information, writ e to MARA , PO Box 3403,
Madison WI 53704.

FRAMINGHAM MA
APR 10

The Framingham Amateur Radio Associ·
ation, Inc., will hoid Its 8th annual spring
flea market on Sunday, Apri l 10, 1983, at the
Frami ngham Civic League Building, 214
Concord Street (Route t 26), down to wn
Framingham MA, Adm iss ion Is $2.00 and
doors wlil be open at 10:00 am. Tables are
$10.00 (pre·reglstratlon requir ed ) an d
sellers may set up beginning at 8:30 am
Radio equipment, computer gear, and rooc
will be availab le, Talk·in on ,75/.15 and .52.
For more Information, contact Ron Egalka
KlYHM. 3 DriSCOll Drive, Framingham MA
01701.

SOUTH SIOUX CITY NE
APR 15-17

The 39 Hundred Cl ub wll i hold the t 983
Midwest ARRL Convent ion on Friday, Sat·
urday, and Sunday, Apri l t5_17, t983, at
the Marina Inn, South Sioux City NE, di·
rect ly across the river from Sioux City. On
Saturday, leatures wil l Include a a CWA
breakfast , a 3900 Club lun cheon, an all·
day iadles' program, and an evening ban.
Quet with ente,talnment. There will be
sem inars, disp lays, commercia l exhib its,
and a 8&tabie Ilea market. all Indoors In
the same build ing, teetee (8 ft. X 30 In.)
are $5.00 for the 3 days, $.4.00 for FrldaV
night and Saturday. For tab le reserve
tlons, contact AI Smith WtPEX, 3529
Douglas Street , Sioux City IA 51104. Ex
hib itors shou l d con tac t J i m BoIse
KAIIGZY, 22 t ssene Street. SiouX Cit y IA
51104. Setup t ime is Friday aftern oo n,
Apr il 15th, Convention fees are $6.00 tor
t he 3 day s: advance banquet reservations
are $tO.oo {at the door, $12.00}. For ad·
vance banquet tlckets and motel reserve·
t lons, write to Jerry Smith WODUN, Akron
IA 51001, For general in format ion, contact
Dic k Pitner WOFZO, Generai Chairman,
2931 Pierce St reet, Sioux City IA 51 104.

DAYTON OH
APR 23

The Wash ing ton University Am ate ur
Radio Cl ub wi ll hold a reunion dinner on
Satu rday, April 23, 1983, at the Dayton
Hamfest. A ll past members 01 t he club are
Invited. For mo re Information, contact
Washington Universit y ARC WlIOEV, Box
t t 28, St Louis MD 83130.

PARAMUS NJ
MAY 1

The Bergen ARA will hold a Ham Swap
'n' Sell on May t, t 983, tram 8:00 am to
4:00 pm, at Bergen Communi ty COlietle,
400 Paramus Road, Paramus NJ. Admis
sion for se llers Is $3.00; buyers will be ad
mitted tree, There will be thousands of
spaces but ta ilga ti ng only. Selle rs must
bring t heir own tab les. Talk·in on ,791.19
and .52. For more in formation, contac t
Jim Greer KK2U, 444 Berkshi re Road,
Ri d g ewood NJ 07450, Or phone
(201)·445·2855.

DULUTH MN
MAY 7

The Arrowhead Radio Amateur Club will
hold its annual swaplest on Sat urday, May
7, 1983, from tO:oo am to 3:00 pm, at the
Holiday Inn, 207 West Superior Street,
downtown Duluth MN . Admiss ion will be
$2,50ln advance or$3.00 at the door. Tabies
j4.loot) are $3.50 in advance or $.4.00 at the
door, There will be plenty o f food , free park
Ing In the ramp, and an enc losed shopping
mail tor the XYLs. Talk·ln On .34/.94. For ad·
vanced reservations, rOOO1 discount rates,
or more inlormation, send an SASE to Jerry
Frederick NOBNG, 1127 1041h Avenue
West, Duluth MN 55808.

CEDARBURG WI
MAY 7

The Ozaukee Radio Club will sponsor
its 5th annual swapfest on Saturday, May
7, 1983, tram 8:00am to 1:00 pm, at the Clr.
ere B Recreat ion Cen ter, Highway 60, Ce
da rburg WI (iocated 20 miles north o f Mil·
waukee). Admission is $2.00 in advance
and $3.00 at the door. All 8·foot t abl es are
$3.00. Sel lers will be admitted at 7:00 am
for table setu ps . Food and refreshm ents
wi ll be available, For ti cket s, tables,
ma ps, or more information, send an SASE
to 1983 Ozaukee Radio ClubSwapfesl. PO
Box 13, Por t Wash ington WI 53074

ROCHESTER NY
MAY 20-21

The Rocheste, Hamfest, in conjunction
wit h the ARRL New York State and Atlan·
tic Division Conventions, will be held on
May 20-21, 1983, at the Marri ott Thruway
Hotel an d t he Monroe Count y Fai r·
grounds, Tic kets are $.4,00 In advance and

I have Ihe fo llowing eQuipment availab le
for cost 0 1 postage Or free pickup; the
Heathk it GR-88, which shorts the ac power
supply, and the Heathkit GR.oB, which
drills slightly

Sieve CIIl10n WA2TYF
800 W. End Ave.

New YorI< NY 10025

I need frequency·dete rmin ing networ ks
with 2125-Hz and 2295-Hz center frequen.
cles for use with a Nonhern Radio Com.
pany dual·f requency·shift tone converter ,

$5.00 at the gate. Flea-market t lc~ets are
$2,00 per space, The banquet wiil be held
a t 6:30 pm on Friday and be fOllowed by
the annual Funfest at 8:00 pen. The fl ea
market will open at 8:00 am on Saturday;
the commercial exh ibits, at 8:30 am. The
hemfest will c lose at 6:00 pm. There will
be FCC exams given at the Rochester
Hamfest for those who have sent Form
610 to FCC, 1307 Federal Bu ild ing, 1t 1 W.
Hu ron St reet, Bu ttalo NY 14202, by May
l sI. A ladles' program w ill be ava ilab le,
Talk·in on 148.281,88 and 144.51/145,11.
For adva nce tickets, contac t K2MP, 737
Latt a Road, Rochester NY 14812. For
more Information, write Rochester Ham·
fest, 300 White Spruce Boulevard, Roctt.
es ter NY 14823.

MUNCIE IN
MAY 22

The fourth annual MAARC Hamfest will
be heid on Sun day, May 22, 1983, In the
Memorial Build ing located on the grounds
of t he Delaware County Fairgrounds. Ad·
vance admiss ion tic ket s are $2.00 and ta ·
bles are $5,00 each. Two new teatcres are
computer displays and the tirst annual
Middletown USA OSO Party which will be
run dur ing this weekend. The MAARC c lub
st ation w ill be in ope ration from the ham·
fest si te. Electrical hookups and security
will be provided dUring the enti re show in
a clean and tu lly enclosed bu ilding. For
addit ional information, wr ite Walt Rob·
bins, Jr. WA9ZES, Publici ty Chairman, RR
2, Box 340E, Munci e IN 47302.

CUMBERLAN D ME
JUL 30

The Blackst rap Repeater Association
wil l hold t he second annual Greater New
England Ham fest on Saturday, July 30,
1983, from 8:00 am to 5:00 pm, at Cumber.
land Fai rgrou nds, Cumberland M E. Tick·
lOtS are $1.00 In advance and $2.00 at the
gate. There wii l be forums, eXh ibits,
meet ings, speake rs, dealers, and e gi ant
flea markel. Food and free camping will
be avai lable. Talk·in on 147.69/,09, 146.52,
3.940, and 146.131.73, For more Informa·
tion , call Ed Will iams KA 1FZD at (201)
84~3509.

TRUMANSBURG NY
AUG 27

The an nual Finger Lakes Hamlest wi li
be held on August 27, 1983, from 8:00 am
to 5:00 pm. at the Trumansburg Fair·
grounds, Rt. 96, 12 m iles NW of Ith aca NY
Admission is $2.00 at the ga te, There w ill
be a flea market, commercial eXh ib itors,
a boat anchor auction, refreshments , and
a c raft show tor the ladies. Tal k·in on
.371, 97 and .52. Fo r further details, write
Dave W2CFP, 866 Ridge Road, Lansing
NY t 4882,

type t52 , model 2.

Bob WorI<men WA4ZZN
PO Bo~ 942

Atlanllc Beach NC 26512

I wou ld li ke to find a Knight KG687sweep
llenerator and the schemat ics for a Sony
MX·12 microphone mi xer and the Scott
299-T audio amplifier.

Dave Ov..-ton
1109 W. 30

Au.lIn TX 18103
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CALENDAR

CONTESTS

SCORING

IDAHO o so PARTY

Starts: 0000 GMT March 12
Ends: 2359 GMT March 14

idahO 51ahoos scor. 1 ()OInt lor e ..ch
aso a nd mult,ply Dy the number 01 ldilno
counlles. SIa l... VE plo.-Inc.., and coun
Ines ..or i<ed olne.s score I poinl per
Idaho osa and multIply by the 101..1
numbe' of Idaho CQlJnll.S ..orked

ENTRIES

lIIalling deadline lo r 11 11 .nlnu in lhe
USA 'S April 1611l, May lSI to' .. ii OXcoun-

A....rds ..,II be IIsuer:1 10 tile lOP SCO'''''
In e ..en ld..no county , st.Ie. 'IE p,o.mce.
and counlfy

Spa-nso,ed Dy tne Koot. nll l Ama t. u'
Ra dio Socie ly ot norlllern Id..no.

po,hon of aaeh banel . GonleSI e xc hanl/f'
ccns-sts 01 ASln and sIal". p,oy,nce. or
cou n l' ~ o"ldicates ..,(I be 'ssued 10
1!\Ose n ams ..ho l\8.e OSOs ..Uh h.e or
mar" me<noo.. 01 Ine 1II0 rt<;>n Amale ur
Rael io Club or reSI(IlmlS 01Mo<too. Illinois
elu"ng the conlll$l perl()(l To ,eee,.e tne
....arO. "pp"can" ..I>oulel Hn<l log infor·
"'aUOIl 1",IIf'll at Ie.. SI f.ve MOrlon con
t.. cls ..long ..,n. , Ilrge S ....SE 10 :
WD9AEU. 101 Gotun,bus .... ve .. Monon IL
e-sse

AWAROS

EXCHANGE'

ASlT) and 10""0 coun ly, st.. ,e. province.
0' counl, y

FREQUENCIES'

SSB- 392'O. 7280, 142!lO, 1.325. 21325,
21360. 2~!lO.

CW-!lO kHz UP 1,0m the lo..er Dand

"'''No. ic. s - 25 i<Hz up f,om Ih. " lOWe<
band. No net I req~nCI.S. ple.58'

0 ....."'" J""....... " """,,,," W ",...-. "-"·..TIC,• . h ,e ,

""_""'" ow T_ "'...... 0,..-. H............ c_...

WORKED All MORTON
CONTEST

CMXI1 GMT March 12 to
2400 GMT March 13

MO'lo n st .. tio ns .. ill be ..orklng a ll
bands. phone a nd CWo a boul 5 kHz apa't
up h om the botlo m edge 01 Ill. Gener..1

EN TRIES'

Logs m uSI ..hO.. dale/11m. (Gllln: sla
lion conlaCled: RST: mode: band: sse
numbe,: us .. Iale, VE pro.,nce. orcounlry,
a nd pe" oO 01 ,e s t t,m. Summary sh....ls
ShQW sla tes. C..nad'an pro .,nc.s, coun·
t Ile s . YUOM learns , and OXIW'" teams
and partner coola ct s . 5encl logs and Sum
mary S_IS to : AICk & MInnIe Con<>OIil'
(KIAOJ & KA.IALX ~. Sla, Rt 1. C,OC ker MO
65<152 plior 10 J u ne 1Sl Be sure 10 ,nd,cale
..ho ~r OXMI '" PiI'lner is '

AWARDS

Sp.ciat ce,t llica res ""il btl ..wa rd ed 10
'he wmners of each cate gory, R.,gu la' cer
lilocates fo, countr~ . US slll te, lind Ce na ·
d, ..n province winn e..

FREQUENCIES

SCore 3 POOnlS tor vacn man.ber COIl ·
t.,Cleo 00 o..n conll""',I . b OOWIS .1d,tler·
enl conllnenl No nn ,e w o. r con t.cts
CQlJnl ()fIf! POInt Onl~ ,,",mbel st..11Qfl
cont aclS count IOf mulupllers Mull 'p l..,..
ve e ..ch s t.. te . count.~ . ..ncl VE plo.,nce.
..rsc . e leh tea'" conlacted bul only once
lor each te..m . Wilen OXIW'" p..rl""''' con·
tael eaCIl Oltler. It coun" .. ,,, OOuble mul·
Ilplle r. II you, 101.a1lk, ,npul po..e. IS~
w..ns Or Ie» du"ng Ille e nl"e osa p..rty,
Ihen count an add,!ion .. 1po..er mUlllpller
01 ' ''0. FIna l score IS sum 01 osa po,n ts
\lmes the tot.. 1multIplier

SCORING

On HF. use Ihe US.... Gene"I ·classoand
pon,ons Check 80 .and . 0 IT\i!lerS on 1I'Ie-,

Name. AST, sse numb.'. country. Will.
SIa l. 0' VE province. ..nd DXIWK pa'lne r S
can. If no parlner . reeve blani< It no n·
membe, . send '"no n umbe r,"

hSI) is .. mUlhpl'e r of tWf). At Itle ef'Id 01tile
P.lI'ly. "lkl UP ,..,." 10lal C<;>nlacts lor all
bands a nd mUlt'ply II by tile sum 01 .U

your mUltlpll9<S lor all bands . Th 's " ,ll
gl•• you your 101.. I ..nd hnal score

Two si .·I>ou, 'esl P8noOs ..,. ,eqUlfed
Operal,ng categorteS ,nch,de: SI"ll'-0P9r ·
alor . OXIWK pan ne ' s . a nd YUOM lu m s.
All binds will be used ..nd lne same 51..·
tion may be contacted 00 differ.n1 bands
lor con tact points Dul not es country
multIpliers. VHF a nd UHF may be UMO
bu l a ll conlacls must be d lfeet and nol
through ,ept!a ters, Ne ts " re not 1I 110 ..ed '

Please keep sep-a,ate ~s Itt< e ...n
DanO LogS snould include tne 10 1l0",nO
inlorm"hOO; lime (GMTI, c..lI. asa num·
bers. narne. eha pt., number or n..me. ,nd
51 ..te or counlry. It is the ' espons 'billty ot
e..ch con testant to p,o.ide a leglbll:! log,
no ca'bon c o pie s. a nd to ii s t a li cla ,med
con tacts, Tile tot ..1ccntec tS ..ee mult'pl,.
ers tor e ..c h page s hou ld be recorded a t
tbe bottom ot each page , The 101.. 1con.
tac ts for Ihe p..rty wili not De ,e tumed
Ma... e Su re yo u h".e e o".c t post..ge wh e n
yo u mall ~ OUf logs, Send iogs no 1..ter Iha n
M..rch 31S1 10: S p..cepcn C.nler _&6.
Oonal d McCt.no n N4 IN . 3075 Flo " d '
A\'9flue. Melbou rne FL 32901 Sepa'ate
logs lind scor.s must be sub""Ued lo r
botlll ne ON ..nd phon. p..r\ll:lS.

YlISSB oso PARTY-CW

Starts: CMXI1 GMT March 12
Ends: 2359 GMT March 13

ENfRIES

EXCHANGE.

ThIS IS Ill. eeccne pa' l ot the reth ..nnu_
a l QCWA osa party . You c ..n ..ork the
sam. station mo'. than once proyid,ng rt
Is on anothe' Dand. Onl ~ the Da nds us tee
unde , " . Quen c les wilt count In IhlS OSO
p.rt~ .

aCWA aso PARTY-PHONE

Starts: CMXI1 GMT March 12
Ends: 2000 GMT March 13

EaCh conlac t ma de with anoth., OeWA
m.mbe' ..ill counl as a single DO,n t. Thi s
y. a'·s COnles t has tnree mul h pliers: c h..p.
le rs, s ta l.S , and cc uomee. For each ba nd,
.'.'y new c ha pt., Is .. multiplier 01 o ne •
• •e,y fleW stili. (USA) Is a muil ipller 01
one. lind eve'y n.w counlry (AAAL exec

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

SCORING

aso nu mbe" coer.. ,Or'S firs l name.
QCWA c ha p ter idenli ficalion (oUlel ,1
number 0' na,nel. a nd sta te 0' counu~

M.m befS not "t1ili a ted .. ith a chapler
should use "AL"'

FREOUENCIES'

....ny autflo"zed a maleu, tfeqU.nc~ in
tile banos Illal ..re IISled eeio.. II perm,S'
SIble . Tile 1011o" ,ng SUQQllSled I.eq~n.

C... tl-Ive been &eleCled 10 m.n,m,u Inter·
lerence 10 ottle<s: fIo..eve'. please leel
,," 10 " linde' up or down I.om llIe-se ,t
you so desi,.: 3900-3930. 7230-f2'60.
1.280-1.a310. 213!lO-21380. 28600-28630
Tt>ese "equ-eflC,eS are selec ted as a SII,I
'ng place. Wilen p,leups occu,. don· t be
a lra,d to go e,tlle' SIde 01 tn.ese I,..
Quenc,e s

EXCHANGE:

M.rS·6
Ma.1 2_13
Ma. 12·13
M.r 12-13
Mlr 12-14
M• • 12- 14
M• • 13
Ma. 1'-20
M.. 11-20
M • • 11-21
Apr 1-10
Apr 9·10

... "
Apr 16-17
Jun 11-12
Jun 25-21i
Ju19-1 0
JuI15-17
Aug 6-7
Aug 19-21
Sep 10-11
Oc16-9
Dc19.10
Oct 1$·16
No. $·6
No. 19· 20
De<: 3-4
De<: 10-11

....RRL Inl..-nllions l OX ConlUl- PhoM
YL rssa OSC P.rty-CW
QCWA OSC h rty _ ssa
Morlon C40n1.st
Idaho esc Pa rty
",Irglnll OSC Psr1y
WIK ons in OSC Plrty
a.rmucla ............ Radio C40nlesl
T_OSCP. rty
BARTO~ RTTY C40n1..1
CARF Commonw..llh PhoM Conl..1
ARAL esc Party_CW
Holida y In 01.1. asa Pa rty
...AAL OSC P.rty_,........
.aAAL VHF esc ' srty
AAAL FI.ld Oay
I....AU Aadlo.port Cha mpionship
AS "'sgelln . SSTV OX Conl.s l
AAAL UHF Conl..1
AS "'aguln. UHF FSTV OX Co nl..1
AAAL VHF eso Party
AAAL aso Party-CW
AAAL 0 50 Party-Phon.
....AAL Simula tad Eme'9filCy T. 1l
AAAL Sw..p.I,k. s_CW
....AAL S_ p. I, kn- Phone
AAAL 1IO-M.I.. Coolnl
AAAL II)."'sl.. C40n1. 51

NEWSLETTER OF THE MONTH
Ga lena cryslals. horn speakers. snd 4-pilla. lubes ..r. a ll SUDI9CIS you WOUld not

e.pecl 10 I"wl in a modef" ....leur publication-unle-ss" happene<lto be ttle 0,.,
T"....'·s Bu/~t"'. Ill,s month'. "'If""'" In ns ......SIefter conlest

TIle BuMetlll is pubIIIrIed by tne AnIIQUe Woreless Assocaatoon, """"" is dI¥oI«I lO
Itle resean:fl &nO dOeuITlentatoon 01 tile early hlStory 01 ... II S corrwnuniCaloons.

Wl\al dlllerenlrat.. IIl,S Dullet... from many Olners iSltle ret.aII¥9ly t,lll. 'PiIlCe: de
"fOledlO organlZ&tionll .....S; Instead. tile Bu'~I;n conlalns I ....oety 01conSlf\lC
tron lltloele-s, hisloncal shor1s.•fMl sage anllQ.....adlO re-storatl()flld'nCe.

TIle oecembef.1962....... included conSlruction plans lor , 1928-. ,nlage I. a ns-
miller using two UX·210 lubes and the design pa,amet.rs lor At..a ler Kenl IlOm

speakers. Anolhe< .noele. •·....nhu' Woh"",lt afMl His Wonderlul Cathode: - looked at
Itle contfibullons 01 ttl.s I.me know n physicisf. .."ile COOtrlbulor Allin DougI..S
pulled AayltleOn 's • .p,lIar tubes oul 01Ifle cob..eee.

Special eeeueoe ,nclude columns lor anIiQue-<ad,o cceeeto-e, a section 00

home-brewi"ll P.lIrta. ..nd lIpS on '.Slo,ing old , adios.
The Bu'~r", is s p,ced ..Uh re prlnls of ne" S art ,cles ..nd canoons lrom ea,'Yin

the century . .. nd the artwo'k th,oughout meshes with lh. publlc,t ion'S tocus on
thaI e,a, Reading iI, yOll could almo st imagine that you we,. back In Iha day s of the
spa ,k gap.

Tne Bull.'1n Is Iyp. sel and printed. with goo<l..quality blllck a nd ..hite photo
graphs th,o ughoul. Even Iho se who do not remember th. d..ys ..hen the tube was
king can enjoy reading about th e ea,ly P'OQ'.ss 01e l.ct,onic s and p 'OD..bly lea rn a
thing or two in th. p'ocess .

Cong,..lulatio nSlO lh• .a nli o~ Wirel.ss Assoc iation tor ma kIng Ihe good old
da~s ali.e a nd inler.Sling

II YOU ' Club ..ould Il k. to .nler 73's ne..SleIl '" cont.s!. send a copy 10: Ed,tonsl
Offices. 73. Pelerboroug h NH Q3.1!lll.
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Vermont

K20 E
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Virginia

27 16

Wi sconsin

47 19

South Dako ta

Washington

Adams county

92 37

Asotin county

181 46

Benton county

250 46

Chelan county

za

Douglas county

Canada

British Columbia

27 13

Manitoba

29 18

Ontario

re

Callslgn

WA7ROS

W04SIG

W5PWG

"sao
WA50TK

Penn sylvania

WA3JXW 30 16

South Carolina

Prince Edward Isl and

KE4VP

WAtl8Z0

W7LN
K7S0D

W4KMS

WB9PYE

WB2NDE -l-

VEl ABU

VE7FBS

VE4RF

VE3KK

KN7L

K7FR

K7GAH

KA7JVW

ZL2RY

8

Brazil

ZY1NEZ 11 7 154

Japan

JA2YKA (JE2SRB, JA9SSY, JR2GMC)
51 25 3.250

JA1WVK 19 8 440

N7AYFIM

Clallam county

WA7Y MC 175 44

Clark county
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NTAYFIM 93 34
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Arizona

104 32
63 29

"""Kan sas

Ark ansas

Il linois

59 25

" 29
28 16

Indiana

1982 WA SHINGTON STATE aso PARTY
CERTIF ICATE WINNERS

Mulll·
QSOs pliers

Alnka

Kentucky

COlorado

55 24

Conn&Cl ic ut

28 14

Florida

"

louIsiana

RESULTS

Maryland

'" '"Man achu l etts

" "28 12

N. Michigan

" 30
" 30
88 "

Mlnnesote

13 10

MISBO\I rl

19 13

Nebraska

Naw Jan ey

a a
Naw Mexico

t t e
Naw YOf1<

25 15
25 12

North Caroli na

39 23

Oklal'toma

40 20

WA4EBN

W00CCW
K~PC

N4NX
KE4XW

KA11CX

KI9U
KK9G
WC6CBB

WA4FN A

KA1HB

N9AUZ
K9HRC
W90WM

KU7Z

WA4EFE

W5WG

N60 A
W60UL

W3FG

K50 0

WB0LNO

W1AQE
KA1CLV

WB5RYB

NL70

W7ZMD
W7RIR

WIJJ L

WA4PGM

W2WSS
N20 BD

W2CC

W40MW

W8WVU
WB8WKO

' ''0

BERMUDA AMATEUR RADIO
CONTEST

Starts: 0001 GMT March 19
Ends: 2400 GMT March 20

EXCHANGE;

All stations wi ll send RS(T) reports and
give the following: Canadians add provo
Ince, UK stations add county, US stations
add state. West German sta tions add
OOK number, and Bermuda stat ions add
par ish, US and Canad ian stations may ex·
change report s wit h West German, UK,
and Bermuda sta tions only. UK and West
German stations may exchenge reports
wit h US, Canadian, and Bermuda stations
only.

SCORING:

Each completed contac t, on eech band,
coun ts 5 points , Only one contact pe r ete
l ion on each band regardleasol mode, For
all st ations outside Bermuda, the multlpll ·
er is the total number ot VP9s worked on
eac h band. Fo, Bermuda stations. the
multiplier Is the tota l numbe r 01 states,
provinces, coun ti es. and OOK numbers
lor West Germany worked on each band.

AWARDS:

All entries must con tain a log ceo
sisting of: ti me In GMT, call , RS{T), state,
Wisconsin county, mode, and a score
summary. Logs containing more than 100
asos mu st be accompanied by a dupe
sheet. Ent ries must be postmarked by
Apr il 15th and sent to: Wisconsin QSO
Party, clo West Allis Radio Amateur Club.
PO Box 1072, Milwaukee WI 53201.

The Bermuda Amateur Radio Contes t,
in its 25th year, is again sponsored by the
Radio Society 01 Bermuda. The contest Is
open to all licensed amateurs In Canada .
the USA, the United Kingdom, and the
Federa l Republic at Germany. at the
48·hour contest period, your total ope rat·
Ing time cannot exceec 36 hours w ith off
periods clearly log ged. Each off period
must not be less than three consecutive
hours. A ll st ations must be sing le
operator onl y and must be opelat ing lrom
their own pri vale residence Or PlOperty.
use all bands, 80 through 10 meters. No
crossband or crossmode contacts are per
mitted. Additionall y, no phone contac ts
ale allo wed between W and G orWest Ger·
many on 40 meters.

AWARDS:

EN TRIES:

by total number of states. crcvtncee, and
Wisconsin counties. DX countries count
tor OSO point s but not multiplie rs. Non·
Wisconsin stations multiply OSO points
by number of Wisconsin counties (72
max). As a bonus, Wisconsin mobiles add
500 bonus points tor each county that you
ope,ate from outside your hom& county
wit h a minimum of 15 OSOs P&r county to
Quali ty.

Awards w ill be presented to the highest
scores in each state and province. as well
as to the highes t aggregate crub score.

Printed awards to the top scorer In each
sta te, province, coun ty, and DOK area In
West Germany. The top scorer In Canada.
US, UK, and Wast Germany shall recei ve a
tropfly to be awarded at th& Soci ety's an·
nu al dinner held In octcee-of each year.
Round trip air transportat ion piUS ecccm
modatlon w ill be pro~id&d to overseas
winners to enable them to reee-ve their
awardS. Top winners lor the 1979 through
1982 contests shall be eli gib le lor the area
awards only.

Use both CW and phone, stations ma y
be worf<ed once per mode on each band.
Mobile s may be worked again when
cflanging counties. No repeater OSOst

t ries and Ca nada. Send entri es to:
Vladim ir J , Kalina KN7K, South 1555
Signal Point Aoad, Poat Falls ID 83854.

WISCONSIN aso PARTY

1700 TO 2400 GMT March 13

Engraved plaques to the top scoring
sta tions In the following ca tegor ies: high
Virgin ia single operator (fi xed location),
sponSOl ed by K3R2 R and KA3DTE; high
Virginia mobile station donated by Elec·
tronic Equipment Bank of Vienna, Virgin.
ia; high cet-ot-state {Including DX) stat ion;
high aRP station (it 5 or more ORP entr ies
are lecel~ed) donated by K7HMP.

EXCHANGE:

ENTRIES:

Count one point per 050. Virginia ate
lions multip ly to tal OSOs by the sum of
states, Canadian provinces, DX coun tri es,
and Virgi nia counties worked. Others
multiply OSOe by the number of Virginia
counties worked.

EXCHA NGE:

SCORING:

FREQUENCIES:

Phone-3g30, 7230 , U285, 21375,
28575, and anywhere on 16Q.meter band
except In DX window s for US stations.

CW-60 kHz up trom the low end ot
each HF band except anyWhere in 10- and
16Q.meter bands or Novice subbands,

FREQUENCIES:

Phon e__3990, 7290, 14290,
CW_3560, 7050, 14060.

FOllow A ARL standard contest guide
lines for togs. Indicate each new muurcu
er as worked, Send a summary sheet, with
your log and an SASE for a copy at the
reSUIlS. to: Virginia OSO Part y, cia Berry
Pybes KW41, 313 W. Derby A~en u e , Ster·
li ng Park VA 221TO, Ma il ing deadli ne Is
April 15th.

aso number starting wit h 001and OTH
consisting of state, province, DX country,
or Virginia county. Virginia stations note
that t he reterence fo r ~ e lld counties is
CQ's Counties Award Record Book wh ich
list$ a total of 95 countrles ,

AWARDS:

VIRGINIA aso PARTY

Starts: 1800 GMT March 12
Ends: 0200 GMT March 14

The 1983 aso party Is again sponsored
by the Sterling Park Amateur Radio Club
ot Sterling Perk, Virginia. The same et a
tion may be worked on each band and
each mode. Virginia ste tlons may contact
iruta te stanons fOI aso end mulHplier
credit Virginia mobile stetions may be
wOlked In each new county the y operate
trcm tor new aso and mu ltiplier credit
regardless of whether or not previously
worked on the same band and mode In
another county. aAP stattone muet run 5
Wetts or less for their ent i,e ope rating
time.

RS(T) and state, prcvrnce. or Wisconsin
county.

SCORING;

Phone contacts count 1 OSO point
while CW contacts count 2 OSO poin ts.
Wi sconsin sta tions multiply OSO points
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HAM HELP

ENTRIES:

logl mUll Ihow all oaln and tlmel In
GMT. A sep.r.le Iheet mUlt be Uled fo r
e.ch b.nd, All conlell.ntl 10 compute
Ihe ll o wn scorel and check 101 dupllc.le
ecntacte. Dupe Iheel. mUll be lubmltted
with logl to eever each b41nd where more
thin 200 conllCts are IoOgltd, For every
dupllc.te conta<:t 101 which pointl are
cl.imed. I penally 01 lhfee cont.Cll ....1Il
be deductltd by I.,. conlnt commi llee. An
e xcess 01 CI.Imed dupllc.les m.y me.n
disqualifiC.llOn. No pen.lty ....ill be ..act
ed .g.Inal dupllcales 101 which no points
are Claimed, esch pege musl be c leaf1y
numbe<ed .nd m.r1<.., ilh contelllnt'l
een. \'flO1• • nd tNond to h lch il f"81I. All
contest.nts mull lign • 1II Ie ment th.t
they h.... CQITlplied ",'Ih I'" rules and
lenni 01 the;' lIC8f\se. All 1001 mUll be
rKeived by I'" Conlest committee. Rad Ki
Soc~ty 0 ' 8almuda, eox 2n;. H.m'llon 5.
8elmuda, nol l.t., tllan M.y 3111. Over·
seas contes"nts ' f' facommanded 10
lorward I.,.Ir IOgI vi' .Irmall. All de
Cil lonl 011'" conteet comm,n.. are final.

Be<muda peri." .tIDf....iat lonl ,fe II

lollowl: $AN-Sand.,... PEM_Pembtoke.
SOU-Soulh.mplon. HAM_H.mmon.
STG - S t . Geo ,ge. OeV_Oevonlhife .
WAR_W.f....lc k. S MI_Smlllll. PAG 
P.gel.

TENNESSEE aso PARTY

2100 GMT March 19 to
0500 GMT March 20,

1400 to 2200 GMT March 20
Th li ll ,he 13th Innu.1 aoo perty spon·

IOfed by IIIe Tennes_ ceeoen 01 Ama·
leul R.dio Clubs. You m.y work the 1Im<l
It.lion on dlllefln' botndl, model . 01
counU... Re pe. l.. cont.cta .re not .1·
re.... ee. Mob il.. compete Ig.inll mobiles.
port.bles .galnll porllblel. Single· lrlnl·
miller Inlfies only. No county line oper.·
tlon••Ilowed lo r multiple COnt iCta, Por·
t. ble Itltlona mull lI8t up per lIe ld·d. y
rules. NO "1111" OPlr ltlonl ,fl .1I0wed.
No CW contactl In phone b.ndl.

EXCHANGE:

Slgn.1 repoft I nd It lte , province. coun·
lry. or Te nneal ee counly,

SCORING:

Score onl poln l pef phOne 000; 1.5
polntl per CW OSO. Comblnl phonl .nd
CW Icore••• one contest Rscognilion
....111 be given 10' phOne 01 CW only seOfes
Tennellee Il.tlOnl mUltiply OSO poln lS

I am looking 101 OI'Oln.1 copies 01 llIe
TME 11·221 and TME 11 ·2VA d' rac tOl_ ot
WWII Ga<man and J__ radIO aqu,p
manto I also need Intellogence f1Q.lIpment
tram P<e- and posI.WW!1 SUCII II IIIe
SSTR-l . nd llIe SSTR-5.

Tony Grogan WMMRRlfINZ
5 Rollirog ooood Dr.
TayIon, NC 29SIl

I w.ntlo gel in louch ....,th people who ara
a.periallCed in dealing with power c0m

panies .nd ...-ho know whal e.n tNo con
.-.:I normal Of .bnOIm8l power line
noise.

Gary Mitchel KH&AC
PO 8oJ; 184

e-•• IllIclga CT 0I1S4
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by lum 01number 01d illere nt sllleS. Te n.
nenee ccumte•• lind VENa pfovlnces.
All olhefs mUltip ly OSO polnl. by llIe
number 01 dillere nt 'renneseee count lei
wo,ked (95 m.x). FOf e.ch port. ble Of
moblle etaucn ....orking o utsi de thel ,
home Tennessee county. ~re5lXlbonus
polntl 10f lach coun ly outside 01 hc\m(I

county ....ith. minimum 01 10 osaa.
FREQUENCIES;

f'hon.a-le&O, 39llO, T280. ieee. 21380,
eesec

Novic l - 3T25, T1~, 211~. 281~.

CW _ 1815 . nd .pproxlmilltely50 kHz up
I,om bollom 01each botnd. Note, you musl
109 • m inimum aper.ling t ime 01 10 min
ules /of lach ch.nge 01 band or modi.

AWARDS:

Plaque 10 highesl scoring Tennes _
I.xed , Tennessee mobile and port.ble.
plul OUI..of.st"tl li~ed . FIBt pl.ce cerli!i·
cate-a 10 highest scoring .tatlon In aach
lI.te. Canada. OX country, Tenne-s_
NOvicafTechll ic i.n . out·ol-.ta te No v·
lcelTechnicl.n. Tennessee phone on ly.
'nd Tennessee ON only. P. <1 iClpetiOll
oert llicatel 10 every Sl.lion sending in
lOgs ....ith at leaS! 15 cont.ctl.

eNTRIEs.·

Log. musl silo.... dateltlm<lln GMT, Sl.
lion wor1<ed. band. mode. a .cMllQ8. • nd
SCOIe. Submll' crcae-ceece sheet similar
to ARRl C07T 101 eacn botnd .nd mode
wl'h 100 OIlTlOfe conl.cta. Logs must be
leglbla to .vold dlsqua.I, IiC.IIOn . l og l
mull be postm.r1<ed by M,.y l st . nd aen!
10 : Oak Ridga ARC, All n: COntell CoOIdl·
n.tOl . PO Box 291. Oa k RIdge TN 3T830.
P11.se include. b...sinesa·slze addfllsed
envelOpe wit h YOUf Iogl.

BARTG SPRING
RTTY CONTEST

Starts: 0200 GMT Match 19
Ends: 0200 GMT March 21

Tile to tal con tesl period Is 48hourl, bul
nol mo" lllan 30 hours 01ope ra tion il per·
milled. Time spent lis tening counll 81

opera ting time. The 18 hours 01 nonope r·
.tlng lime c.n be taken a l .ny lIml
during lhe contes l. bu t 011 per iod . ml~

nOI be lesa lh.n 3 ho urs.1 I lime. Times
on the .if mus t be summarized on lhl
lumm a ry sheet

Thare a re sep'f.te c . tegofies !Of .In·
gle-operatOl, mulll..opefato f, .nd shOll·
wavl- lis ta naf stallons. Ule I II . mateuf

Co!.lkl someoue please help me lind •
man.....1 tor the Telequlpmenl !'lOde! 0.66
oscil1oSCopf!11t waS made II'l England . 1....111
gladly pay fOI tile man.....1Of lot . good copy
01 il-

W. G. Driscoll KC4K e
IlO6OJ._ReI.

Austall GA 30001

I would like to locate the manual Ind
.a>amallC. for tile Hammarkmd HFM~. I
....ill pay for postage and copying cost... I .m
• ISO interested in hearing Ifom anyone who
has put tile HFM-«l on 6-matet' FM 81 •
reputei'.

Oarid Kelly NaHHE
U23-D M~ollc= gd Dr.

Huma¥lllol At 35«l$

b.nd l trcen 80 !hfOUg h 10 metere, 51. ·
tlon. m.y no l be cont .cted more lha n
once 011 . ny onl b.nd .

eXCHANGE:

Thl meillge e xch.nge con.llla o f: 1)
Time In G MT; Ihll mUlt conlill 01 • lUll
lou r·flgu re gfOUp.•nd t .,. use 01 tile e ',
plesliOll "aam<l" 01 ....,.,. as you.... .... ill
no l be . cce ptable . 2) RST and melllge
numbe<; the melaage mull consill 01 •
Ihree-figufe group .tart,ng ....,Ih 001 101
llIe tlfSt conlact m.de ,

SCORING:

AI12·w. y RTTY conlacta ....ilh Olllar lta
tion.....Illlin one'l 0 ..... count<y 'fe two
polnts; Otl t.lde your Coun lry are Ian
poInta , All llat ion. can cl"m . bonus 01
200 poinl. lor eacll counlry ....orked. in
cluding thalr own. NOla Ih.1 any one coun
lry may be COUnl'" ag.In II ....orkltd on a
di llalant bind, but continenti 'fa
coun'ao only once.T.,. ARRl country 1111
II used and. In addiUon. eacll WIK, VENa,
• nd VK call ..r.. ...111 be coun'ed ....
sepalate counlry . Fln. 1 lCOIe iltlUm 01
OSO poIntl times the total numbe< 01
counlfin wor1<KIl added to(lhe numbe< 01
counlfin tl_ 200 bonus pointa INCh
llmea t.,. number 01 conlinenlS).

Note . prool 01 contacl .... 111 be required
In call.....here lhe 1I.11on wor1<ed does
not .~ In .ny otllar contelt 100 II

e.1'IIMl , 01 lhe lI.tion wor1<l0 does no t
lubmit. check log .

AWARDS:

Certllicates ....m be . ..... fded to lhe
Iea<ling lI.tionl in I.ch 01 th e thUle
CIISHI. tha top It.tion in • • c h con·
neent. .nd the lOp lI.tion In e.ch WIK.
VENa, .nd VK area.

l! • contelt.n t m.n.gl' 10 cont..ct 25
Of moredi flerent count rlll on 2·w.y RTTY
dlltlng the ccnteete cl.lm m. y be m ade
lot t he OUl'tef Centu ry A..... rd (OCA) II'
.ued by BARTG .nd tOf ....h lch. c h . rge 01
$3.00 (USA) Of 151RCI II m.de, Ma~e yo uf
cl lim . 1 lhe lime tlma you sand In yOUf
log. Hold l rs o f 1.llting OCA . ward l
aho uld Indlc.te .nd list .ny nftw coun l, lfts
10 be .dded 10 th e ir e.lsling reCOfds.
M.ke ~ ou r c il im• • t Ihe same lime Ihal
you sand In your log . Howe ve r, du e 10 lhe
high vo lu ml 01work, It will no t be pos sible
10 pflpafl I nd dispatch a ny ne w awards
Of upd.ll .ny exlsli ng ,w' fd s unlll the
IIn.1 rel ull . 01 th a contlll h.ve been
ev.lu.ted e nd pub lis hed.

Add lt lo n. lly. II Iny conlasl .nt m,.n·
.gll to contlCI . I.lions on 2·.....y ATTY
on e.Ch 01 Ih. li x conllnenll .nd lhe
BARTG contell man.gef h.SIlIC.Ived el·
the< • conteSI 01 Chack 100 Ifom e.ch o f
I.,. II. lI.tlonl Concefnao• • cl.im m. y
be m.de 101 the WAC AW8fd Iswed by Ihl
Ame tlc . n RTTY Journal. The nac....ry
InlOlm.tlon ....1It be I8I1t 10 thlll Joum.1
....hO ....11I Ilwe tile WAC A...lfd 11M 01
Cllafge.

ENTRIES:

Use a sepeflle ."..IIOI lICh botnd.nd
Ind lcale .Utlm<ll on the .11. logs should
conl.in: datallime In GMT; callaign 01sl.
lion wortt..,; RST .nd meuage number
I8I1t; time. RST, ..nd numbe< received;.nd
points clalmed. logl raoca.iwd 110m 1hOIt
..... ... 1111__ mull conlain t.,. call.ign
01t"'llalion IIoNfd.nd I.,. tepOf1 I8I1t by
that lI.non to the 11..11on .,. is wor1<lng.
Intomplela lOgging. Ira not e ligible lor
lCOIing. The IUmma.ry .lINt IhOuldll'tOw
the lu ll lCOIlng , I.,. limea on I.,. .ir .nd in
the case 01 mulll..ppotrlltOl 1I111on.. ,he
namea ..nd ca.llllgni 01 ..II operl lorl In
¥olved ....Ith the opef.11on 01 the s tahon.
All 1001 mUll be .Keived by M. y 3111 In
0Ide< to quailly. Summa.ry and 100 lheltl

a re .va ila bll Irom th e contest m. nl ger II
the ad<l fess s ho.... n belo w, The judg.. ee
cil lon will be fin. 1a nd nO correlpondence
ean be entered inlO. in f..ped o l Incorrec l
OII. le a ntf;es, and I II !ogssubmi lled ....11I
re m. ln the prope rty ctme Brltil ll Amlte Uf
R.dlo Te lepllntef GfOUp. Sand e ntflel to:
Ted Double G8COW. 89 Linden G.fdenl .
e nlie ld, Mlddlese• . Eng l. nd EN1 40 X.

SPRING YHFfUHF aso PARTY

Starts: 2100 GMT March 26
Ends: 0400 GMT March 27

SponSOled by the Ram.po Mounta in
Am. leuf RadiO Club. t hll year'l rulllior
Ihi' VHFIUHF contell .ra limn'f to llSl
year's rules .nd cUffanl ARRl con l..1
ruleS. Opef..tlng cl.sses ,fl delined el
loIlows: single oper.tor-one pera,on per.
lorml . 11 t'Insmlthng. recel'llng . lpotting.
. nd IoOging luncllons; multklpaf..lor 
lhose obtaining .ny lorm 01 lSalll.n<:a.
such IS the use 01 flliel operators. 100·
gerl. or spoiling nets.

EXCHA NGE:

Each 2·..... y OSO ITItlIl includot an ax·
CIl.nge o f station ca.lllign .nd section
,,",slgnatOl.

SCORING,

The gnd-squ,fl .nd f8nge ICOIlng 1"(1
tern has been " l.ined, boteed on PfO¥8Il
'&sulls oblained I,om lhe 1982 ARRlUHF
conlest. Each section i•• gIOgfaphlca.1
area one degree1n lonOIludot by one de
gfa<t in la titude, identified by 14· 0I5--<11gl1
num ber indicating the ne. llowell degree
01 longitude .nd latitude . FOI e x.mpll.
RM ARC clu b s tation WA2SNA. loc.led In
O. kland NJ .1 T4 ' 15' ....esl .nd 41'
03' no <1h, wo uld use. aectlon deslgnllor
01 T441.

Each 0 50 h.s a point v.lul blled on
the d ist.nce between 1IIIIoni IS del..·
min e<! by the la rge r 01tile d llle ra nCII be·
tween the section deslgn.tors· 1.lltude 01

lo ngi t Ud e p lus 1, with. maximum o f 10
aso points . Fo r e Xlmple. WA2SNA In
T441 work s W3XX ;n T638 , The di llefe nce
belween T4 . nd 76 11 2, The d llfe rence ba·
tween 41 and 38 113, The Iftrgerdlf lerenCI
Is t hree; add ing one to II fesu lll In 4 OSO
points,

The sect io n m ultiplier li the tot.1 num·
ber 01 dillefe nl secllons wo r1<ed per b.nd.
The 'o llow lng b.nd mult lp lle fs , fl u.ed to
dete, mine th e fin.1 ICOfe 10f e . c h band:
50 MHz = >< 2, 144 MHz . >< 1, 220 MHz .
>< 8 ,432 MHz = >< 4, .nd 1296 MHz . >< 16 ,
The SCOfl peL-band il equ. 1to lhe 101..101
OSO poin l v.lues pef b.nd limel the sec·
tion mUltlplle f times t lla botnd multiplier.
The total .corl is t.,. .um 01 Ind,vldu.1
band SCOlll•.

ENTRIES.

Prepa re a sepaf.le 100~I 101 each
band, Heeding inlOlmltlon mull Include
your s latlon c.Usign, section dallgn.lor,
.nd cl.1S 01 e ntry. e . c h 000 enlry musl
Include the date ..nd lime In UTC.calilign.
aectlon des ig natOl• • nd 050 poInt v.lue
Each band summary musl Include 1.,. 10
tal 010 00 polnt v.I ......nd the lo t. l 01d ll.
Iet'e nt sections ....ork..,.

One Int<y sr-t lhould be pr-....:llor
Nth botnd. They ahould Include t.,. tNond.
OSO polnl lot.l, numbe< 01 aectlonl. band
rntlilipliar. • nd botnd ICOII. AIIO Includot
the tot..101 .11 botnd scorn. YOUf I lation
callslgn. you. seclion dIIlgnatOl, ....RRl
section ..nd divlslon,.nd mailing addfell.
h mull . Iao be Ilgned by the llceI'I_ 01
truSI.. of the cell used.

Until M. y 1. you may lend an SASE 10
the Ramapo Mount" in ARC, PO ao. 364 ,
Oakl. nd NJ 01436. 10 1_I..etog-a.nd an
try torms .



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 8

whiCh is sough! In sChoo ls, but merely
that trle right system be used In gelling an
anSwer.

We know lhal some people hue no
problem at all in learning lhe code. Tllese
people norm ally see no reason why every'
one else shouldn" have to learn lhe code,
too. I' m fort unate in tnet I am able \0 ge l
my code speed anywhere I want 11111 a Ji!·
ty. A lew hours and I'm zipping along, It
took me maybe II halt hour \0 learn me
code In the first place and Just a few hours
to gel to 13 per. The nervousnesso! the e."
am put me aU the first few times I went
down, but filially, . .after nol haVing prac·
ticed more than an hour totalalnes fail ing
the test. I wenl do wn .. .mOrS 10 help
another chap than to take the I flst myself.
I decided that well , hell, as long as I was
there, Why not? Passed-no strain.

Others are able to rac k up hundrltds 01
hours trying for the big 13 and develop
quite an inferiority comple x Over the sttua
tion. They Irycode tapes, copy ing Over the
air, Classes, and so on. Noth ing works. I'm
ta lking about reasonab ly intelligent pea·
p ie. The army found that a certa in percen 
tage of Iheir recrui ts were Just Ilat unable
10 learn tne code, so they wOuid try them
out lor a few days and get rid 01 the people
who were difficult learners.

Now, If a person makes a serious effort
to learn the code, but is prevenled by a
lack of the righ t b rain CirCuits, I assume
Ihat this Is the kind of stupid per son we
want to keep out 01 our hobby, right? And I
assume that no mailer what th is person
has ach ieved outside of this code lailul e,
he shouid be prevenled lrom getting a
ham ti cket and bothering us. I have in
mind some absolu te ly brilliant erec
tronicS eng ineers I 've known who tr ied
end t ried to ge t the code ena Just
couron't . . .who oeeee that kind 01 tl ash
on Ihe bends?

No, me majority Is probably rig ht In
pushing hard lor us to keep our presenl
system 01 encouraging everyone to cneat
as much as possibie on the technl<;al ex 
am, using the Bash materia ls so they
don 't have to know One damned thing
about eiectrlc ity . .. and sorting It ou t wit h
the tabled code test . .. unless, 0 ' course,
they buy those Caillornia tapes . .. in
which casa. they will have In Ihair hands
the actual FCC code test . Oh. well , we
can't win 'em all, righ t? Will t hese tapes
be available In Dayton again this year?
Bet they will.

More than changes In the exams or In
the code tests, perhaps Ills time for us to
consider putting more of the responeibill·
ty tor the growth ct amateur radio onto our
clubs. Right now. most 01 our clubs at
tract newcomers. who attend a lew meet·
ings and then get bored. dropping out. For
tho most part. I've been find ing our ham
crucs In the hends ct a few oid·t lmers who
Ilko to get together and meet each other.
Not much mora than that happens. I See
youngstars very rare ly at club meetings
and when I do, I ctteo hear grumbling by
the grlzzlltd old men who sit to ward the
bac k 0' the room in a separate group.

Perhaps we are happy wllh a dying hob·
by and perhaps these cid.umers are ab
solutely right .. ,we shouldn't make any
changas. Why shOuld we go out and try
to lIet 12·year-old kids Into hamming?
They're a bore on the air and create trcu
ble at club meetings. BeSides, all this
stull about neealng kids so they can ce
come career engineers and techniciens Is
a waste 0 ' t ime ... we can buy all we want
lrom Japan and other Asian countries.
Heck, even il we did develop techn icians,
our companies couldn't afford to compete
wit h Japan and Tai wan .. . wages are too
low over there, And besides, their govern
ments are backing their electronics In·
ouetnes while ours Is doing Its best to
screw ours.

Yes, perhaps the old·timers are right
and the situation is completely hopeless
and there Is no use in even trying to do
anything abou t i t.

Bu t, Pollyanna me ... always the hope
less Idealist ... 1keep thinking that il we
could only get our ham clubs to get Into
the exci tement of recru it ing youngste rs in
the 12-15-year age bracket ... infect them
with the vilulen t virus 01hamming . . . run
classes as part 01 our club eeuvmee ...
and then have it so our clubs cou ld give
the license exams Instead 01 wasting
FCC money on this, we just m igh t get
some growth started.

We have such an Incredible waytogoto
even catch up with Japan, much less get
ah ead 01 them again in electronics, that
even 1/ we were to get ham rad io growing
at 33% per year, it wou ld take over ten
years Just to catch up .. . and a few more
years to get ahead again. It may take that
long eetcre the government (congress)
recognizes tha t business needs help, In·
stead ot regulat ion and taxing, II it is go·
ing to compete on a world basis, I really
hate to see the US losing one elec tronics
market aft er another to Asia .. .because
we have so few technic ians, so much di f fi·
culty gettinll growth capital , m inimum
wages driving up costs, so little emphasis
on automation and robotics ... and so on,

When I looked Into building a new plant
for our Instan t senwere divis ion, I tound
where the bottom l ine was. Let's say I
wanted to set up a plant with $100,000
wortn of equipment to produce a product
wh ich I WOUld se ll largely worldwide. Now,
In the US, belore I could invest t he
$100,000, I wou ld have to earn $200,000
and send half ot t hat to the governmen t in
taxes. In Ireland, Iiound that I wou ld nave
to invest on ly $50,000 and the government
t here wou ld match that. giv ing me the
needed $100,000. Further, the government
wou ld tra in workers for me at their ex·
pense . .. and wages would be far below
ours to boot. Is it any wonder that Apple,
Memorex, and many other firms expanded
in to Ireland instead 01 adding recmues
here? You get lour ti mes the bang lor the
buc k there, so businessmen put down
their waving l lags and were p'actica l.

Getling back to hamming .. .one 01 the
reasons I have been pUShing so ha rd for
all these yea ,s to get the legislation
thro ugh to allow clubs to give the tests ia
my 'alth in the clubs as the best approach
we have to getting growth of the hobby.

Now that the la w has been changed to per
mi t th is, I'm enxto us torue to get started , I
be lieve that II clubs do the teaching of our
newcomers anri the testing, we won't
need any FCC tests or code. The cl ubs w ill
know who is serious and who isn't. I'm
hoping t hat t his sort 01 entry Into the nco
by, where newcomers are taught not only
theory, rules, and such, but operating pro
cedures and ham lore as well , w il l result In
much better ha ms.

In the meantime, I'll be pushing where I
can ... pub lish lng articles on construe
tlon projects . .. and so on, a ll trying to
keep things moving in t he direction that
seems moat productive for hamming, . .
and ou r country ... in the long run. I'd sure
like to have your help and support, but I'm
used to being lought an a jammed, so I'll
do my best with or wi thou t help.

BASHED YEn

Yep, my good friend Dick Bash Is at it
again. You really have to give him a lot of
credit. A lesser person wou ld have
become discou rag ed when the FCC
changed the test on his b lltz·taught stu·
dents and fl unked almost a ll o f them.
Well, Dick had the ir money, so It was no
skin o ff his ... er ... nose, right?

So Bash is going out again, giving his
one-day Intensive memorization o f the
FCC answer courses, a ll tor the low, low
price o f $150 for the Tech/Genera l or Ad·
vanced, or $225{wow, a bargain!} for both,
Dick haa a nice gua'antee tor you, too , . .
il you pass, he keeps tne money. II you
Ilunk, he keeps the money. Wha t cou ld be
fairer than Ihar? Oh, i ' he runs the class
again, you can take it again for frae il you
can ' ind it. II you don't registe r ahead 01
time, it 's $25 more at t he door tor each
course.

Will the FCC be waiting for the ir
nemesia alla in with a new exam and flunk
h is trusting Ilock? Heh, netr, only t he
Shadow knows.

II the FCC doesn't chan ge the ques·
tions, Bash will del initely get you ready to
pass the exam. And you don't have to
worry one little bit about having fO learn a
thing about elect ricity Or radio. No knowl·
edge or understanding wh at ever is necee
sary to pass this test onca you have been
grilled In the answe,s for a Iuu day . Bu t
better not wait a day or you may start
'orgeltlng some of the test answers ,

Bash will be going around to Seattle,
Los Angeles, San Jose, Chicago, BO$lOn,

and Dallas. let me see .. . wit h abou t thtr
ty students per class, twelve classes In
about a cee-month period, ole Dick Is go
ing to real iy rake it In. Who says you can't
make big money out 0 ' ameteur radio?
Not counting all of his sales 01 books and
code courses 1$10), it looks as II Dick
could pul l in $45,000 in that One big swing,
Hey, good work the 'e, Olck f

I don' t know 11Dick picked up the FCC's
actual code exem Irom the booth near his
at Dayton, but if he did, you are really in
luck. Why, you would t hen be ab le to pass
the whOie FCC exam wit hout knowi ng
either the code Or the theory, rules . .. or
anything! By golly, II we can't get some
growth in the hobby this way, what will
do it?

ANOTHER OGRE

Not a ll otrtre failing be hind o f erectrcn
ics manu facture in our country can be la id
at the teet 01 the ARAL and their incen tive
licensing disaster 01 1963. The resulting
loss o f eng ineers and technicians to the
country has been devastating, but there
have been other factors Involved which

have worked to cut American production
and put Americans out 01 work ,

One of the more Insidious robberies 01
Jobs has been caused by the bolrowlng 01
cash by the governmen t to pay the in·
creasingly large government debt.
They've done this via snort-term, high,
Interest notes which inves tors hava been
buying, According to the most recent
flgu,es, the government Is now responal·
ble lor 29.1% 01 all borrOWing, This has
doubled In the last decade and has a lot to
do with the unemployment situation.

Remember tha t the more protits com
panies Can make, the mOre they will ex
pand their operat ions, creating Jobs. And
as people make higher sa lar ies they will
spend more, again creating lobs. But
when the government comes In with super
high interest on their borrowing, thia
takes bl i l ions away 'rom the private eec
tor . .. billions which would o therwise be
Invested In making more jobs,

The de'lc it of 1982 Is m lnd·boggling, 01
course, but one sadder resu lt of this Is
that the 200 billion will hava to be bor.
rowed from investors, turther robbing our
Industries 0' investment capi tal and thus
preventing them from invest ing in growth
and the badly needed creation 01 jobs.

This bleeding 01 investment cap ita l by
the government rel lects back on uS In
another insidious way, too. By keep ing
Our industries t-ern getting reasonably·
priced money l or modernizing plants, they
are forced to be ever less compet it ive wi th
foreign manulacturers, Today, the US has
tha highest percentaga 01 obsolete
plan ta , the lowest percentage 01 capi tal
Investment, and the lowest growth 01 pro
ductiv ity of any major country.

This is a di f ficult situat ion 'or those
who want to expand welfare and unem·
ployment beeente. In order to get the
money to pay people who are not working,
we have to borrow it lrom those who are ,
And when we use money in that way, the
government has to compete against our
Induatries to borrow the money, taking it
Irom them with higher lntetest rates. Yes,
these people spend the money, but make
noth ing lor us to buy In return lor it, so the
capital thus used up does not end up mak·
ing more. This un winds the economy and
makes us less productive,

There is no simple answer to every·
thing, bu t we do at least see a lot 01 the
problems wh iCh are sinking our country.
The lack 01 capi tal 10' bu ilding new and
modernizing ol d businesses Is damaging,
The lack o f tra ined tecontctens and engl.
neers puts us at a tunner d isadvantage. It
we did have the cash to expand electron.
Ics produc tion, we would probab ly send it
to As ia, where we would get more return
'or the Investment because they have
more and beller technicians there.

1Iwe are able to start gelling our kids In·
terested in amateur radio, we COUld, In a
de<::ade, begin to turn the enginee, and
technician problem around, The cash si tu·
atlon Is not going to improve until we
make It clear to politicians that we ara
ser ious about eliminat ing de ficits. I note
that there are a lot 0' senators and repre·
sentatives who do not yet have th is mes·
sage ... which means that we are not
making that clear.

TOO M UCH SCIENCE?

On my birth cerilicate, it lists the cc
cupauon of my fathe' as "aviator" and my
mother as " artis t. " If you t hink about that,
you'll get some Insight Into my trains and
lapses 01 t hought. There is the m ixture 01
the mechanical and the artistic which re
sulted In a technical publisher ,

This same background has led me to be
Interested in both the aclentlflc explana·
tlons 'or the world and the occult ques-
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lions v-hich science has been unable 10
ansv-ef. Science has done a good job 01
ansv-e ring many questions about hov- the
universe v-orks, Bul il has also failed to
successlully tackle a great many ceeerv.
able phenomena. We have come to te rms
v-ith many 01 these via religions, which
cal l for belief v-ithou t sclenl ilic proof
Othe, questions v-hich are not answered
either by science or rel igion tend to be
pushed aside wilh annoyance

But il ls dishonest o f a scientist todeny
the existence of data just because he Is
unable 10 explain It 01 set up an experi.
ment wh ich repeats It. Science , lIlt Is ac
ing to be true to itsel f, is going to have to
admit tha t there are a 101 of things v-hich
do not Ii! into the Iramework o f the uni ·
verSe that lhey have buill up, Scienl ists
are going to have 10 start serious ly trying
to understand pesky things such as
UFOs, ESP, reincarnation, PK, the sp irit
body, how memory v-orks and where It Is,
med ium communicat ion v-ith the dead,
ghosts. and so On.

The easy pat h pursued by most scien·
tists has been 10unmask a fev-charlatans
and then ignore everything else. Proving
that a fev- o f Ihe UFO photos are fake
doesn't so lve the UFO situation at all.

The more we Interest our kids in teeter
cal hobbies. the mo'e scientts ts we'll end
up wilh. Vou con't deve lop l irst·rate scien.
tists by starti ng peop le in their 20s any
more Ihan you gel good ba llet dancers
from lale starl ers . No, it takes the twist 01
mind provided by amateur radio or com
pul ers (and I th ink we can all agree Ihat
these hobbies defin ite ly do tw ist the
mind) to get a good scientist going,

Or. Hynek, the oUlstandlng screnust in·
vest igat ino UFO phenomena. got his st art
as a ham. His credo seemSto be mUCh li ke
mine .. . poin t,n(j to a _allh o f data and a
paucity 01 provable e.p lanation s ... and
asking it anyone can come up v-ith a
Iheory 10 exptain all o f thi s

For all o f our wonderl u l progress in set
ence and the high technoi ogy gadgets we
ha.e deri ved from it, we still have an enor·
mou s number o f ral her key th ings v-hich
we don't understand and lhus have to ac
cept On betie f, Once we start getting a
hand le on some 01 these mysteries, we
wi ll have powert ul tools lor lurther prog·
rese. Will an undersl anding o f the eS
sence 01man lead to time and space trav
el ln some mode ba rely dreamed olloday?

Or v-ill we lind oul that there rea lly is
some bene frt to praying 10 the coffee ta
bte to have a nice day?

The questions are there In large num
bers. We have to find out more about talk·
ing wilh ptants, Ki, l ian photography, mind
photogr aphs, bent spoons, and soon. Can
an undersland ing 01human memory lead
uS to desi gn computer memor ies in a dif
fe,enl way, perhaps ridding oursel. es 01
all size limitations?

Unlil v-e understand all of the mysteries
of our v-or ld, we have ptenly o f room lor
sc ience to work ... and we need a good
supp ly of new scient ists, Hopelully , there
wil l be a few more with the combination 01
the arti sti c and the mechanica l .. . the sci
entific and the metaphysical ., .so thaI
we will have some screntts ts able 10
tack le these th ings. Just ignoring them
and refUsing even to th ink about them is
not a scientific answer,

In the past . I have wri tten about such
odd phenomena as UFOs, both about my
own experienc es In this field and those of
other reade rs. I got quite a bit 01 mail from
hams who had had pelsonat UFO experi
ences. The easi ast way to handle things
like this is to ignore them. There was a
" Nova" program recently v-hich v-ent to
rather great lengthS to debunk UFOs. And
since Ihen, I've read quite a bit about the
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filmS they took lor tho shov- which v-era
not shov-n . .. or even mentioned. .Iitms
w~ i c h give strong evi dence Iha t
Somelhing odd raally is go ing on. For
some reason , they v-anled to do another
whitev-ash on the subjec t.

The Same siluation surrounds many 01
t~e anomalies which perp lex I he mare
though tful and open·minded sclent isl s 10'
day, One Can still fin d sc ientists v-it h
good reputations in some l ield who rel use
to accept that there Is any such th ing as
menial communicat ion. Vet most o f us
have experienced Ih is et One time Or an
other, so we knov- It exists . . ,and v-onder
at the objectivity of someone wnc won't
evan check tha evidence, I will never for.
get some emotional distress I was under
One day many years ago. I v-as ots
traug ht. .and at th at very moment tha
phone rang. It was my mother asking what
waS wrong. calling Irom 135 miles av-ay.
She'd never done Ihat before . .. and never
has since. There was no v- ay on Earth that
was a coincidence. She knew nothing o f
any of the situation or its development

Ask me sometime about the UFO which a
bunCh 01 us here at the magazlna saw just
down lhe road one evani ng . . .ano v-hich
sudden ly sped away OVe!' the horizon In
seconds when il slarted moving. We could
see It lor at leasl l ifteen miles, a distance it
covered In about fOUl seconds_aller hov
ering fOI several minules.

There are a lot of th ings to investi-
gata if we can develop enough scien·
uste and they a'e able to break av-ay
from orthodox th ink ing enough to hand le
these elusive problems. But unt il we start
getting more kids started in hig h·tech hob·
bes. au' chances o f making progress will
be slight. Has your ham club done anylhlng
to spread the ham radio bug in your local
schools?

DOWN WITH DXCC

My recent editorial poinling out Ihe harm
which DXCC and the Honor Roll has dona
to our hobby broughl in an interesting letter
from a well·known OXer. His response was
to attack me, not the ideas which I had
discussed,

The problem with oxec is thaI It puts a
premium on making contacts v-ith ccere
to rs In rare countries. Th is, in lurn, II you
stop even lor a moment to thin k abou t it
(which may be too much to ask OXers),
means that operators In rare coun tr ies are
not perm lfted to get on the air and rag·
chev-. NoV- , let 's th ink about Ihat for a min·
ute. What is the most popular aspect of
amateur radio? No, rag-chewing is by a
wide margin the most popular amateur ra·
dio aCllvity. We see Ihe bu lk a t our low
bands used for this, as well as virtually a ll
of our VHF operat ion.

What chance does Paul 9M8PW in Sara
wak ha.e to rag-chew? He is no sooner on
the air than the pileups slart, v-it h ops ll"t·
tlng ever more insistent that he Slop talking
and give Ihem a ,eport and a OSlo They
don 't want to know about the Sarawak
River and the Iwanty·looHong crcc which
has been grabbin g children up river. They
don 't want to know about Paut and v-hat he
teaches or t hat Ihe monsoon rains have
flooded half 01 Kuchlng that morning, They
don't really Care Ihat his name is Paul or
hov- long he has livad there 0' v-hat he is co
ing . .. they wanta aSL card SO they can get
a certificate. Many calle." have no Idea of
v-here 9M8 actually Is,

H turns cut that K uc h i ng is a
lasclnaling place to live. Just a genera·
l ion av-ay Irom head·hunting , the peopte
there are friendly and hard v-ork lng. Once
you get away lrom the capital city, you
lind that many of the sm all towns are built
on st i lts. Not just t he houses. but entire
villages are on stills. They call them long

houses-often they contain hundreds 01
lamllies living together. Each family has a
separate set 01 rooms, but they are
logether, sort of li ke a bamboo-made
hote l or motel. The ladders down to the
ground are made out 01 sing le trees,
nctcnec to provide the ataps . The people
zip up and dov-n these narrow sta irs just
as we do our tt vee-toct-wrce staircases

Having tov-ns on stilts keeps them
above the v-ater that runs o f! on tho
ground alter the monsoon rains. wh ich hil
just about every day during ha ll 01 the
year. The tempera ture is comlortable,
even though l hi s is only about a hundred
miles from the equator, running about 10 '
at night and maybe 88 ' during the hot
afternoons, The humidity? Ugh! The ra ins
last a few minutes to maybe an hour at a
lime, so you can usually outwait them.

living is easy In a p lace like this, v- i th
hunger un known. Wild bananas and pina·
app les a'e all around, coconuts, and so
on, All sorts of fruit and vegetables grov
In pro fusion. Vou jusl plan t 'em and jump
back. And living upolllhe ground not on ly
keeps you away Irom the l lood s alter each
ra infa ll, but also keeps you av-ay Irom
most cttee sm all animals and bugs. It·s
cooler, too. Even In to wn, many 01 the
houses are built up In the air, wit h an open
parking space for cars on the ground
laveL

BUI each remote coun try 01 the world
has a different story 10 tall, il you'IIIISlen,
Hov-ever , until v-e take o ft the pressure 01
the awards for getting QSL cards lrom
rare countries. hov- are v-e going 10 shere
in the se things? And how are we going to
make hamming fun lor ops In Ihese
spots?

I enjoy getting on lor a lew days Irom
soma weird place and making thousands
of contacts. But remember that I do th is
fo r lun.1 know that ill were to live in one of
Ihese places, I would get prelly tired 01
Ihe unend ing pressure lor the shortest
conlact possi bte, v-ritlng dov-n calls
mon th aller monlh so chaps Can get a SL
cards, The paperv-ork Involved Is a
drudge.

It"s no weoeee that evary now and then
we deve lop a DXpeditioner who uses this
pressure to make money, People on the
Honor Roll will eagerly pay $50 each for a
contact wit h a new spot . Indeed, that was
tha go ing price ten years Or so ago. I'll bel
that a mercenary today could ask lor and
get $250 each for a new counlry, The
charga lor those not on the Honor Roll
would be down to around $25. I! I ever re·
lire from publishing, I just m ight grab a
coup le o f portable rigs and set out to
prove that I can make $tOO,ooo a year via
oxroc.

Now, for those readers who have 1'101
lollov-ed my personal enth usiasms. I'd
like to assure you that you wil l have 10
look hald to lind a more energellc can·
tester. And I think I can keep up with
anyone in the wor ld v-han It comes to mak
Ing l ast conl acts Irom rare spots. I've got
l hal down to a Science no w, II you'lI break
quickly wi th the lasl leller o f your call,
p lease. Hoid o f! lor a few seconds and
give it to me jusl once phonat ic all y and I'll
get you , II you give it tv-ice, YOU 'll go to the
end ollhe l ist. I con't just v-orK the ioud
stations that way- I work righl down to
lhe v-eak mobile sta tions and other rare
OX calle rs.

Can anylhing be done about exec and
the Hono' Roll? 01 COurSe not, but that
isn't going to stop me from beefing about
v-hat iI has done to amateur radio. Who
know s, I may come up wit h Somelhlng
even mOre pern ic ious.

ASIAN TOUR

Speaking 01 Asia, I'm sponsoring a tour

at Asia lor Ihis coming May, if yoU'ra in·
terestad in a first-class trip. This v-iit be a
short one, running about tv-a v-eeks, and
will visil Tokyo, Taipei, and Hong Kong.
This is a imed more at Ihe computer aficio
nados, so it v-ill Coincide v-ilh the micro
compute r show in Tokyo, plus smalleroet·
togethers in the other counl ries (w~lch

are 1'101 as deeply into micros as Japei'll.
The tout will use the bes t 01

ho tels . . .strict ly ttret-euee.. .anc ln
cruces breaktasts and even eome cr those
spectacular dinners. Having just returnee
from one, I can tell youlhat they are tru ly
first·rate ,

In Tok yo, we'll try lor a meet ing v-Ith the
TIARA, the Tokyo Internatlonai Amateur
Radio Associat ion . vcc'u not want to
miss Akihabara, the eiectrcetcs section of
Tok yo, wit h hundreds 01 stores seiling
electronic equipment, ham gear, parts.
and so on. vcu'n find most 01 the ham rigs
running about 50% to 75% 01 tha Ameri·
can price. . cunress you wait for Hong
Kong, whe re they are generally even
lov-er.

Vou'lI (jot a kick out of Tokyo. The sub·
ways are easy to use , There are McDon·
aid 's a llover the place in case you gel a
Big Mac attack, .. plus all the old home
teatures such as Shakey's, Kentuck y
Fr ied, and even Wendy's, For the mare
adventurous, the re are all k inds 01 Japa.
nese mea ls, lrom raw fish right on th rough.
This iast trip, v-e had a complete lav-·fish
mea l, w ith two cOUr$es 01 raw v-ha le in·
eiueee . .ccurtesy of the chaps at 10K.

I! we get some hams on the trip ... and
YOU're interested ... I'm sure we'll gel a
good recept ion tram Kenwood as well as
TOK ... and perhaps Vaesu. We' ll be too
lar away for Icom, un forlunate ly ,.
wonderlu l peop le.

In Taipei, you'lI enjoy the city . . , the
people .. ,and some 01 the Incredible
th ings you can see there .We can certainly
gel together tomeet Tlm Chen and see Ihe
radio club .. .and BV1A, I don 't know if we
can sw ing it to let you sit do wn al the mike
of the st ation or not. . but it's v-orth a try,

The next stop is Hong Kong, v-here you
v-on 't be lieve Ihe prices on electron ic
equipment. There are dozens upon dozens
ot small Shops . all try ing to outdo aach
other. The city is big , with hundreds upon
hundredS of h igh.r ise apartments and
business buildings. Transportation? Any
thing and averything , . ,from modem sob
way to tr lshav-s, I li ke Phi l VS6CT's ap·
proach to crossing Ihe ever-jammed
streets. He just steps into the traffiC
without looking at the cars and they
alv-ays stop for him. It takes SOme guls 10
get used to h is sys tem, but I Can assure
you that it works. Ha's lived the re tor yesrs
and is still alive as testimony.

If you bring along an HT, we can get
ham tickels in Hong Kong, No problem ...
get 'em In minu tes. They have a repealer ,
of course.

Tha lerry acrces the bay between Hong
Kong and Ko wloon coets ae forllrst class,
as I recau. Wonderl ul sight-and YOU'll
get great pictures,

The lour starts from Los Angeles on
May 20th and v-ill be return ing two weeks
laler, June 3rd. Thi s is immediately alter
NCC In Anaheim. v-hich runs May 16th·
191h. I'll be I here for NCC and then go On
the tour, SO II you go, you mi9ht not on ly
have someone Interesling to lalk to , but
you wil l also have someone who rea lly
knov-s the ropes.

If you have the wanda, lust as I have,
you may v-anl l o delay your trip back for a
fev- days and add some other countries to
you r lrip, This Can be done remarkably in·
expensively. Travel In thaI pa rt of the
world can be surprisingly tow-coer. This
lasltrip, I added a bunch 01 extra stops to



11\8 lour, goirlg to SlrlgaPOl'e, Barlgkok,
Kuch irlQ (Sarawakl, BruMi, Sallah, arid

M.rlll• . I tr.velfKl a dlly . "'" t""n vis,lfIIl
IlWOd.ys, t.klrlg Ihree days mor,loreach
coun try visitfl<l. The hams irl eaCh COUnlry
_e I,ral·rate. T I'lool els _e l ine (' . '
cept lor Brunei a"'" rK)W I know 01 •
good one t........., ancr t '00d sUP&"D, I
gair\&d he pounds on t Inp ... despil.
my joggi"ll jusl aDoul every momirlg.
You'd laugh 10 .... me run rlirlg thr...nd
'our miles irl the early mornirlg Ihrough
the Slree ts 01 Ta ipe i, Sloppi rlg rlOw arid
thflrl to srlap. plcl ure ,

O t her Ih.rI Im ll atlon dlamorld ·e rl ·
crua ted $15,000 Ti many wal chea for $30,
whal barga in s are there Irl Taipe i? PI.lrlly.
You 'l l be shoppirlg up • s torm Irl the ce
part merll stores there. You' lI a lao gel pret
Iy sharp with cl'loopsUcks.

I don'l ha.e the exac t price o. Ihe tour

'fIlt , bout I'm llrJre II wil l run no more tharl
around S2.500 lor the a" l are, IlOtels, marly
~Is, .n gfQUnd I rarlsporlal iorl, t ips, . i,·
porIla. ... and ao ce, A lso. when )'Oll are
In a group like this tre usual o.ggage
lim,ts are w..ved. ec you can pick UP all
the aouverli,S)'Oll waN . Drop me a line iI
)'OlI're Int",ested and I'll srtnd your lellers
onto Commerce Tours in Sari Frarlc lsco .
the l irm we wori< wllh on trips li ke Ihls.

TAIWAN IN TROUBLE

Talwarl ha. beerl growing a lmosl 'rI ·
crBdlbly In e.port. o.er Ihe tast lew yae's,
bul the y ,'e getting into deep t,oubl e
these days, . ,mostly as a result 01 their
success. Most 01 Ihe produc ts 01 Ta iwan

have been labor·in l ensi. e. depend lrlQ for
their S\l(;ceas on low wages. Bul now. as
their wages have escalaled ... In''',l able
with Otlly • li1lle over 1% unemploy·
ment ... Ihey are tloeCOmirlQ uflC()mpeti.
li.e w' th similar goods f rom ottler low·
wage countrIes S\l(;h as I ...... Philipp'.....
w""re t"" min,mum wage is a<ound S2 a
day and many PllOPle stili "'ve 10 lI.e in

Ihe str,,".
The obv,ous recte is to change f,om

labo,-int,nsl.' goods 10 h lgher·p ri ced
thi rlgS sucn as electronics . . . bu l here
they are up aga inst en Bduc.t iona l prob
lem o f enormous proportrcne. Japan
made tn l. change from Ine. penslve " .
ported good. to hlgh·pricBd, hlgh·tech
manulac turing years ago and has bui ll up
Ihe Inf,ast,uc tu,e 01 educat ion needed to

suppott such an i""'ustry

As .ny e Xer Is w. 1I aware. the.e II n·
actlyone "'10 in Tiaiwian. I h.., l he plea·
sure 01 havl"il break l ast with Tim Chen
BY1A du,ing my recent . ISlI to Taipe; and
discussing th" with him. Tim had aome
hOpe because l here is ia move underway
10 bring more people into amateur radIO irl
T'iwan wh.ch could e. entua lly r.llrJlt irl
dolens o. stations on the "r. In Ih. pas!,
the governmenl has dl ll-COuraged new
ama teu rs or even sl'lool1wave Iisterling.

wit h the result that Ihere has been 00 real
ir>cen tive for kids 10 get inlerested In ra·
ere. Th is. in tum. has made ilSO that there

ha.e been very 'ew electronics eng,"",S
or technici.ns 'rl Taiwa".

I·ve been gflttorlg to the Talw. " C0n
sume' Elect ronic Shows lor several ~rs
oow. seeing thei, produCIS and talklrlQ
w ilh l he manuI.clu'ers. I·.e also en·
deared myself to Dusirlessmen o. Taiwan
by po;nllllg OUI what they already know ...
tnet the i, elec!rorlic eq uipment Is all iml·
tat i. e. wi th no creati.ity in evidence, Thus
their equ ipment h as h arj 10 sell aimost en
II relyon pri ce , with new Ideas and qual i ty
taking a back sea t.

Lacking the scien tists 10 de velop new
prccucte, 0' the engineers to pUI In auto
mal lo ,., and 10Dots. Taiwan has had 10 (lit'

pend moStly on copying the eqUipmenl
'rom o ther countries and on thei, low
wages, Now. wl tht ......ir ..ageSrising fast",
tharl tl'loose 01 the rest 01 t/'lf! wOlkl. t ......y
a' e in trOUble. and I l\8y ha'lllll 'II/'If! supply
01 engi".",.. and technicians to l u,n to
for help.

Bu siness hal been b riSk in recen t
mool hS in IIp-olfs etree Apple compuler.
Ag ain. lacking anything significanl in
tech rliclans. TaIwan manufacturers ha'lll
had to tern 10 copying Ihe most success
l Ui 01 Ihe mic,ocompute,s, the Apple .
There are o.er a hundred small fi rms , ..
and some fa lr ·slzed ones, too ... maklng
App le Imltalions, I saw them e.erywhere
at Ihe e lec t ' on lc s show in Taiwan and
e. en had a chance to talk wit h some 01 the

manu ' acturers personally,
II Taiwan is able to get k ids interest~

in high·leeh hobbies such as amat eu' " .
dio and compulers . the coun try could. In a
lew years, be able 10 get away I,om trying
10 make a living I,om the Ideas of otllers
and come up WIth creal ive Ideas of thei,
own,.s has Japan. WIthin l he memory 01
those 01 uS who W91e around in WWII is
the image o f J.pa..... p,oducts.s being
junk. FOI marlY ~rs, most Japan"",
products w" re Che.p Imitations 01 Dettel
produc t a, wilh Shoddy workmansh ,p.

Todlly, as you know, not only has Japan
set the wor ld standard 10' p roducti.l l y.
but a lso fo r quali ty, They 've le ft most
o the r countr ies tar behind in Ihese reo
gards. And In the last few years. w.. ·.e

II1s0 seen the emergence ot Japanese ere
al i. ity.

Though I put. good deal 01 emphasis

on the Impottar>ce o' getting k ids Into
high·tech hobbies as a way fo< a coun try
to develop lechniCians and enginee,s. I
am among IIIe hrst to agree tt\al this is by

00 means I /'If! only problem ",e hawe in Iry·
ing 10 compete WIt h the Japanese. But
w,t hOut being aDIe to match them .. .or

"""en come close ... in enginoeeri"il 1alent,
no a rr>Oll nl O. gove,nmenl help 01 indus

tiles, more fa.oraDlet.. cnmates rcr eiee
\fonics li rms. etc., is goirlg 10 help uS

to 'eoain world sUPe,lority in l ec hnolog y,
There hawe been a numbe, 01 good pro

g'amson lelevis ion la tely Showing the d,l ·
tereeee in ed ucat lOO be tween tl>e US and
Japan Carld e.en Russia). Ou, schoolirlg
system has dlsintegllted a good deat
sinc.. I wen t to school. WIth math. sc~

ence-s, and so lorth being almost done
. way with in many ar.as. No WOrlCIer k idS
are having a p,otIlem",en WIth l he Novice
hckel . which anyone wilh a h igh·school
scltmce educat ion should be able 10 pass,
TM 'act is that f" w k ids are getting a h igh·
school science Bducallon . Phooey,

Oh, Ihere lI,e a 101 ol l h lngs we need to
cverhaul ... and I will make lew frien ds by
b,lnging these th ings up. One only has fo

'ead the repol1 s in Reader 's Djgesf on the
sc ti. it ie s 01 unions 10 terror ize uncccper
a ti.e manulac turers to realize Ihal Amer·
ica has no monopoly Otl humarl ,igh IS.
While we a,e indignant ove' the ISlaelis
making li fe ext remely miserable for l he
Palestinians. the torture irl Argentina. the
executions in Gua lemala, and so Otl ...
Ihi"ilS which are going on all ova, tl>e
W(M'ld .. _we nawe not too d, II"""t things
going on right here which we want 10
co_ up,

The worker who wo,ks ha,der Ihan his
fe llow workers is h arassed untlt he slows

down and stops making everyone else
look bad. I saw that one myself back wh en
I worked lor a com pany wh iCh made tran s·
mi llers for t he Army, The union Ihere wa s
' urlou s that t he tes t people d ldn 't just
pass al on ll anylh lng pu t l ogether by th"
p,oduCllorl peopl" ... and ne.er m ind fhat
Ihe tran smi ller would be Meded by Ihe
Army irl work ing Shape. When I gol busy
and t u,ned out aCOUt double wt\a l my
Iel lo w workers COUld maMgfI. day. l hey
Started sabotaging I ...... unI ts I 'd a lig"'" 10
prove that I was tu rn,ng out poorworl<. No.
I'.. been t here . ec when I 'ead about th is
happening a ll over the courllry. I tend to
beli",e it.

We geared up and won WWII. getting
the cooperation of millionl o f people. I
Ihlnk we can su,mounlth" current dep,es
slon II we m ake a decis iorl to do II and
stop our o wn people fr om l ighting eaCh
other , Unions can do worlds o f good to
help people and produ cl lon, . , they ca n
also rjrl. e you cII: y wllh fealherbedd ing,
slowdowns. reetnctfve work ru les, Intra·
uescn lighting . and so on. Unions which
Insisl on using "very weapan et thei, com
marld to mainta irlt ......" members a t h ighe,
than the normal wage 'or their wo,k are
robbing the reat 01 us. This comes to roosl
when they come up agaInst loreign (om

pet,tlOfl, such as wit " cars. Ameri(;a rl ca,s
would drive the Japa_call righl out 01
tM counlry i. the car unions WOUld sell lf!

lor a_age wages lor the" worl<ers and
put on Ihe pressures 'or producti.ity and
quality.

When I have to rerll an Amer ican-made

(aron a trip. I am invariably amazed at the
POOl' perlormance and qualily 01l he p,od·
UCI I am driving illScompared w ,th myJap
._ears. That door doesn'llit right be

cau.. someone on l he productiorl line
juat didrl'l care . . .•nd the lnspeclor was
....,.,., unlOfl p ressu re not 10 mak" the
worl<er look Da.d • . •or was out on colfee
break wherl my cal went by.

Well, the world is changing. More .nd
more " workers" lI ,e going 10 be ,eplaced
by reecre who do not lorget a few screws
. nd Doll s when assembl ing a c... Robots
wi ll make the windows l it " . c tly rlllht.
Robots wi ll not Ca ll In sick when a e Xpedl·
l ion Is brewi ng Oil 20m or when hung over
1' 010 too much brew l he pre. lou s n ig ht.
Workers are golnll to have to th ink In
l erms 01ed uca l lon .. . perhaps wil h some
science in the m i. so they will be able 10
cope wllh the type 01 work we h• • e to
day ... • nd will have In the ne. 1 twenty

years.
The world o f 1999 looks to me as il it is

goIrlQ 10 De a higl\.tech W(M'Id, wllh tele
communications on t"" order 01 to.OOO
limes more tha" we have today ... with
people . bt" t o communicate WIt h Ol hers
.n.,..........e in the world In seconds from
amall hand-held compute,·like communi
cators. We' ll have te lecon t"encing and
so on. But these de.elopmen ts .re go in g
to call fo r an incredible numbe. 01techn l·
c lans, eng lneers. and sc ientists. Ou, pres
en t school sy sl em Is tota l ly Inadequate to
cope wit h l his need.

T. iwarl has t he same prob lem. only il is
h illing them hard rlghl OOW, They need
thoUNrlds o. technic ians .nd engineers
and fhey IIfIIl{/ t hem 1000a y, Irl .11 o. Tai·

wan. I 'ound one IlffTI WIth .rI innovati.e
compul", p.oducl. That was t"" Mic ' o
Prole..or, wh iCh looks li ke .comer.lt will

run Apple programs. but does nol . ppear
10 be 'n App le rip-oll . .,..... in ils "Iee
l,oniCS.

One Is st,uck by I"" impact 01 tM lack
01 copy, igh t en lorc."",nt in TaIwan, No t
only a re there marlY bookstores l ull o .
cheap copies o f almost .11 ot ou' best
selling com puter bookS, bu t one can also
go InlO sl ores a ll o ver Ta ipe i .nd buy a
$15.000 wlitCh 10' about $30, Sure, it' s a
copy. bu t a good one. I picked up some
local cop ies 0 ' Ap ple manuals . . .and saw
any numbe, 01 copieS 01 well ·known pro
grams. usuall y se il ing 'o r aboul $10. Not
o.d lor VisiCa lc. Wilhin days ol a new pro
g,am coming out in t he US, it is ..a ilab le
.11 0¥fI< Taipei for a ._ dollars.

Taiwan will be able to shi ll to higher
tech products and thus make more in-
come P&" sa le arld be .~ to pay
h'1lher wages i ' they have I ...... techn ical
people 10 cope wit h I"" Changes in world
technology. To me, thiS means gettirlg
tMi, k ids into h igh tech and p,ovld lng the
SChools t hey need 10 take t his interesl
and de.elop it .

,
HAM HELP

I am looking for construction p lans or a

SChematic for a coe-rcee QRP ' Ig.

M. cArthu, Moor.
52'3tl Heston

Philadelphia PA 19131

I am tryin g to find lhe manual and ,e·
placement cllpacltors 10' a Ha ll ic refters
Sky Ranger s.J9 ,ecel.er, I alao need an op

ara lional Or as·is DX·.tQ t'ansmitt"r and a
manual. I am willing 10 COVllf cQCIy;,.,g and

posl age costs.

I ....... a Midland model 13-366 C8 'adlO

which I eonvertecl 10 10 meters, following
1M mocI,localoona oullined if> lhe Apr.l.

1981. is- 01 n , However. i l does not ..
"",we on 10 meters. the trarlsmil sign.1 is
gartlled. and il will not Ch/l."Oll freQuencllls,
I need InlonnatlOfl on I'loow 10 make ,t work,

Joe Od"n WD.HVM
• ,29 Soulh Wichita

Wlch lt . KS 61217

I .......:l tM 'ollowlng Items: horn speak.
era, spa'" gear, high ir\"lpfI<larlCfl hNoj.

pI'IOneS with corea. lOlA (or equivalent)

l uDes. old lerm'M IS. bus-bar wife. vern....
dials made pnor to 1m, 2· 10 ....r>ch Da~.

lite 0-100 d"ls. and t"legrapfl keyS.

Alan Sha_mlth VKotSS
35 Whynol SI.

Wesl E""', Bri.b....
Q . 101, Au.t,.lIa

Could someone help me find Ihe sene
mat IC lor an Eoco modeIl5/) Sfgnal t,acer?

A. B. Wells WASCOM
PO Box 50

Tunica LA 10182

I am looking lor CB magaztrlflll p,inted
prior to 1961.

John W. Heacock K3YCP
1100 8... Laka Rd.

Apal1ment 110

N.w Hope MN 5M28

Da.. Dnnnan YE3MPX
21 Bea-tM....... Lanl

K_la.Onlario
C&....oa K2K 1U

I am sellfChing lor senr;ce manu.ls or
schematICS lor tbe Jetlllfsoo·T.av.. moCleI

350A· l . • ,ntage unkOOW'h. I w,1I pay 'or post
age and copying costs

51.... Stoul KASCRII9
1S31 Wlnslowe Or.
P.lalln. IL 60067
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REVIEW
THE AEA CODE TRAINER

Everybod y has hi s own way 01 learning
Ihe code, I nd mos, people think Ihat thl!
....y trn. t they learned it was the best. II was
with lhis posSible bias in mind that I ap
proached the AU. 6T·l code trainer, •
~ training de'iice that uses 00

'- bIIl .. 1C to p<oduce the tones.
" EA. whll';h specialiZes in k~ and

code'-" thould know the~ better
than many ....nufacturer... and ttl,. know~
edge hilS led to • IlOY'&I 8pp1GaCh lor learn

ing the cocIII. The 8 1·1 is d&signed to< use
by people wl'lQ .,,, compleU,ly unlamllia'
wllh Mors. code. With the Iraine<, you mo.....
step by step th,ough each characte" singly
and than in g roups.

So fa,. this ia orally stancla,,, tare. How·
ever. tria machl..., oces not teach the code
!rom SimpleSt 10 1TIQf1l complex, lOt •••m ·
pie from E to Y. TM first CharldefllNmtld

is F , and from there the student ""O¥8t QflIO

K. a. Q. and the 1a.1 lelter Ieatned Is I.
In .odIlion. the code ,rainet doH not

t>egin Mnd"'ll ..ch character a' • slow
SPeed. Ewery c!>a'acter is OIl itl 2O-wpm
lengTh, 'ega.dleu ollhe spac'''Q bet......
ella•• cl..... A. they e xplained in lhe menu·
ai, this is 10 overcome Ihe proyerbiai
plateau many people encounler at about 10
....pm . By lea rnin g the sound al a higher
speed at Iha start, you r ear will have to
adapt less ... you roeeese the code speed.

AEA also '~'ISa strict adherence 10
the seq~ 01characters ....hich they aug.
gest Atter lealning 10 recognlZll NoCh C/Iar

acter. both by II...t and io'I groups of in
crea.5ing length. the .tudenl move8 10 the
next c~acl A, he or she move8 down
the list 01 c~actars. the cha<act~

previously ned are th row-n inlO the

group. al random. Ho....ever. the character
being lea rned Is ....elghted at 50 per·
cent_ that is. o n....ha lf o f the characte..
.... jIf be I lle ne.... cha racter

Qoce; all of l hem have been leamed (the
lisl includes numbers and common CW
ciphers). the . Iudenl can incrNSII the
speed by decreasing tl'Hl Sll-King between
cha'acl~ and d\anglng l he character
length as ...... Each training MlectOOfl may
also be called up .. ithoul ....,;ghting the
...... character. making t". Characters 01
each group complelely random.

The BT·l nas SIIveral accessories which
enhance lis use. such as a lull·s lzed head·
pho ne lack InSlead 01 a '1,·lnch ea rphone
jac k, and a second jack In ....hich a key may
be inMlrllld lor use as a code praclicII eecn
lator. Th. pi tch of the tone i' also seect
able In discrete steps. adapling the trainer
10a vasiaty 01...... Its smal. size and the in
cluded nicad battery pack and charger
make it • • tr......1y portable. ao you can get

your d.aily l\alt-hoo' 01 practice in many
s,Iuatlons.

A 12-1)u1ton keypad conlrota the opera
tions 01lhe BT-1. How"""r. 0f'4 ot lhe diff~

cult_ ,n uSing l he treiner i' learning Ihe
comm andS which con trol I!. All ot lhe com
mands, except lor the stop comma nd (M).
are at least 2 keystrokes. an d In most cases
4. I found that to use it I had to have Ihe
manual close by al ail timn 10< quite a
wtlile until .....med the proper commands.

eacause of II1e relatl....1y complex c0n

trols. lhe~ at ....hich you are copying IS
also dlltocult to determone. One command
sets the character speed I,om 18 to 99
WOfds per minute. and ~her command

sets ,''' delay tleI'*....n g'ouP' 01 erwee
ters. Tflil' lJe-Iay range i' lrom O. t 10 9.9

aecotIda. WIth a delault value of th'ee sec
ond•. The character speed delault. as men·
boned aboYe, i. 20 WOfds per mi....te .

For thIS reason. as welt as the somewhat
lim,tlng laclor 01list"'ing 10 CClde in purely
random groups. I found that me ecee t,aln
er *Oft<ed most etlectlvely In conjunction
with tapes. For characters w ith which I
h ave dl f!iculty . such n x and some o llhe
CW CIphers , I d rill ed myse ll on the ST·1 to
increne myproliciency. Butto increasemy
o_eral l speed. I lound Ihat I used lape' .
wan the known . pee<l tor Ihe tapes, it was
ea. ier to keep I rack 01 my progress, and it
alleviated the OOoedom 01 Iist""Ing to and
....nling random groups.

Ho..e. ..., I would n!ICOf\'lmeod tile code
t..I..... 10 Novice claaaea and io'Idividual
students. AEA', methOd. while not the

atand.ard procedure.~ to *Oft<. The
pootabil'ty 01the unit would hopefully Iaad
to more Iraquent use. And , as '" all know.
there is no subslltute 10< diligent p,actice
when tryi ng to learn the code.

Fo< add it io nal Into rmatio n, contact Act·
vanCl!'ct Electronic AppliC(ltions, PO Sox
C'2 /5O, Lynnwood WA 98036; (206j-ns

1373 Reade< serv ice numDer 486 .

AVWf' L Jenkin. WeaJLG
T3 Slatf

THE AZDEN PC8-4000
The P'OQI: u of IargoHcale inlegrallOtl

(lSI) has IeIt NmsllOil.._ I in rts........e.PJe.
cauMI this technology ill I'IIghly dej)e" de" t
ulXln the economy 01 scale_ the mora you

I'NIke. the cheaPII'" they gel. The ilmallll)r
market Is otten too .m811 to bring tM advan·
tages of L5110 bear In new products. How·
ever, Azden has broughl 8m8teura back 10
the etate 011M art ....,th the intoduction 01 It.
.- PCS-4OOO 2."...,er t ran!lClliYer.

Azden·. use of lSI has enabled it to pro.
duce a mic"JCO"'~M,,-(X)hjrolled r8d1O I,.,.t
ill Irttle larger than the _age In-d8aI1 AM

radoo. The PCS-4OOO ..-..... 2~ high
by 5.... inctoes ...... by $'" inches deeV. and
much 01 this minl8tunza.oon has oo.t ec
compIIshed by replacing mechanical control
mechanl.m.....,th logical lunct ions pe,.
formed by the microcomPUter.

AU01the tran scei_ 'Sl uni ng is conducted
Ih'ough the 16·oul1on keyboard. wh ich
ooublea as a touch lOOflTM pad The Azden

I'UI$ an e'tended rangeof 142 10 149.995 MHz
and freQuencies ....y be selecled In 50 0<
1000Hz.tlll'Sor tn.xn .he two banks 018,......,..
IllY IocalionS. The ....I ionshIp bet ee I thll
memcx y banks ill (X)t'lIroIled by a 4iXJS<toon
memcx y mode .witCl'l. T1'w$ ....rtch allows the
overator 10~ a t.eQuency tn.xn either
c.nl<. boIh banks. Of llIIIacIa.- tfllQl*>
r;y In one bani< and a t'ansml! frequency in

the other. By using thl' . witCl'l, non-sl;ondW
fllPll8ter otfsets may be programmed into
the machine.

Siandard oll....ls and simp",' opetalron
are aiso se lected via the keyboard. and lhe
ollsel may be .to<ed In memory with the
Choean l requency. Nine LEOs indicate the
memooy address and bank currently in use.

Other inOcatora Oft the tront panellnetude
tflil' gr-. LEO t.eQuency display. whOcI't io'Id~

cat.. the transml\ t.eQuency as .... as the

,.....;w~. a dig4tal $-met•• and a
cnannet-wsy indicator. Other LEOs ShOw
whe!tleo the PU. CIn;ujf 18 locked. which ott·
811I lias been cI'IOaen, and whether the Ire
Quency is l rom thll memory Denk or has been
dIrec tl y keyed in.

Be6ides lhe volume. squelch. and memory
modf! conlro la, the PC$-4000 sports only 4
mechanical controi s.Three switches erceee
lhe trequency step, SlllllCI whether the scan
ning feat ure ....i.1 aelt le Oft l)usy or vacant Ire
quenclea, and tum on the 0PI1ona.1 17$Hz._.

The acanning leaIu... rney be used In

conjunctIOn ",rm II'iII memoo.... Of ~ enl...
por1lOn 01the band may tIe..........,.;j to locate

-
e;I"" busy or empty channels. n- op.
tionsarealaok~table. The ........
.... wi. also automatically ........ att.
11 ... 'it.... iI iO a tlu$y et>anneIlor allOuI 10 eec
onds, whiCI'lg.... you enougtl tme todecide
..hethllO you want to . tay on IhaI frequency

~-
The Azden putsout a husky 25 Walls In the

high po:>Wa< mode and 5 Walts in low powtlI".

Current conllUmplion runs from 0.8 A In Ie

celve to 6.0 A wnile tran.mltt lng. an-d
spurious Irequency rejection I. belief Ih8n
- 60 dB.

The~ has a sen.itivlly 010..2 uV and
a selectivity 016 dB down . :l: 6 kHz and SO
dB down. :l: t5 kHz. The audlooutputla 2
W into a 2..jnch apeeker. The recei•., is.dou
bIe heI .,od',fte overatong ...", a II.., ~I 01
16.S! MHz and a IIIICOnd at 456 kHz-

The tranv.li •., is controlled wilh an MB
885622210l Slngle-Chlp microcomputer. Ci,·
cuitry hall~ aectlOOed into .ou, board.
the control eeere, the i'lL and transmll cir·
cull ry. the 'eceive unit. and a PA board. All ot
the lunction. 01 lhe PCS-4OOO have been
packed Into 15 ICs. 9 FETs. and 34 Iran·
. i.tors.

The flexibility 01 the micfoprocessor COfl'

tlOl system has gl...... the PCS-4OOO a _-w
01speciallunctoona whiCI'll t>e.... lound vaJu.
_. B le. being _ 10 select a lrequen

r;y ormel"'y -u.s tn.xnme~. a
single l)ulton ..iM ,averse tr"""',1 and
,.....;w toequencea. I ha'<'ll found _ feal"'"

UMlIulIo< QUickly Ilfldlng out _hilt a • ••

hon is strong enough to worl< aomptex.
Another ......, valuable feature not found on

many other radios w ith proglammable .........

or "'s is tile niced bac kup which Alden built
into Ihe l ranseelver. Although the manual
r~mendS supplying po....ef 10 the ,adkl
dlrllCl iy Irom lhe ballary. the niced w,U
pres.erve the ril(!.iO·S memory IIfhen it is
remc:>¥ed f rom the pe<manent PO'WlIf aource. I
regularly t...... my radio inSldll lor $8fe
keeping.. SO Wl\houI thIS leat"'" 1-..ouId _

to"'Pl'Oll'l"' 1$ channetse'Wllf'y momil"ll.The
niCaCI is automaUCally <ech¥ged whllllll'.
the radIO is on. and I! only supplies enougtl
powtlI" .0 relaio'l tflil' rnemcx y; you cannot op.
etate the tra_lrom the balle<y.

The ballery comes ....,tn the InItial charge
alleady completecl, unless the unil 18t on a
dealer'. Shelt lor SII_erai monthS. Alden has
Included as an accessory the necessary
jumpe< cable and instructions lor cha~ing
the ballary should It be oecea18ry.

There is alao 0f'4 priority channel In eaCI'l

".'IOi~ b8nI<, In the lirat memcxy_.
The prionty cNlnnaIln .ther bani<can be in
stantly ... , «.. reg.an'l1eS!l 01 wt>at benk

you are p'11! Itly OP84"allng!Jom T_ but·
IOI'Oa on trill~ are IllS I "lid tor ee
lunction, and me prionty Channel in the llrat
memoo~ bank may also be called up ""th the
remote conl 'ollocated on the mlcl'Qpflollll.

The microphone Incorporates !W(l olher
controls all well, The uplOo....n button. wi ll
change the lreQuency by ~Of 10«Hz . tep. Of

will proceed seq....ntially through the rnerng.

ry if you are opetat,ng in the memoo~ mode.
The ~ing circuit<y haS Pro'Wed tn be ee

pecially_Iile.and WIth ill ha¥e found and
immediately been able 10~ repeet...
lflatt~dx:lnot_l<nOw..iated.1n
IIllctihon to~ lor your ChOiCII 01 bu$y

0< vaca nt channei. and aca"n,ng the

memo ~ or a Slll«:1ed band alice. the scan
may tie conducted with a repealer 011811I. Fo<
e, ,,,,,pIe. if you are ICaMing the range ub0'4
t47 MHz, you CIIIl in.truct the lranacei_ to
automallc.lly add 60CI kHz to your tran.mit
lrequllflcy.

The 25-W outpul gives the PCS-4OOO a
good signal range. and aUcomments on the
transoeiYer'. audkl give iI a good~ cafl1.
it picks LIP lillie IOIId noisos, and the audoo
lacI<s the ....,. Due CI;>mptnIInI Iound on
.arne other t p~

Although I ha hIICI some p'otlIema ....,th
the l r""sceiwer, lhey nave !lean relatiYety
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minor a nd c.n be e.:peeted as a n operator
adapts to a .,... radio. The m~blJt

too wI'Iicn c alls the priority c nan..... is
located OO lhe upper t ip oIlhe Iransmlt Dul·
ton. and tnerelore is easily aet",ated _
you a.. pawing tor t1>8 microp/'lone wnila
keeping ana eye on the road. Until Ibecame
used 10 hilndii"ll the microp/lOf'le d,ll....,l·
Iy, I .ameli....,. wou ld begin a OSO 00

1"6,150 and 1ud<lttr>ly lind I was la lklng to
the bieeze 0fI .52 l imple .:,

There II a lso a n Inle reating lealure 0f1

Ihis 'adiO wh -=h could be made more uH'
fUL The PCS~ will emila beep whenev&r
a keyboa ,d com ma nd is '&C&lved, enabling
Ihe ope ra tor 10 do SOm& &>:I&nslv& ,ad k> fid·

dling while keeping his or her e yes 0f1 the
road. Unfortunate ly, Ihe beep is not . ,w.ys
loud enough 10 Mar O. er tM road notH.

1-10_ , 1_ a re minor problemS and
not Integr.' 10 the otr>e<wiH e xcel""'t
upabillt_ e.hlbiled by the f>CS.<lOOO. By
using the apllOf\$ 'lVa ilabie on th l' radiO. I
na.. fOUtld __1111ty In mobIleaperatocx'

preonously juSI 'magined and proved 10 my
" lIslact"'" tnat belts and whls lles are nol
a ....ys IUperflUOUS. but can become. use
ful adlul'lCl 10 my opera ting. And by bring
'ng at ate of the a ll Da<:k to hams, AzOen nu
provided all incentlv& lor 011>8f manufaclu',
ers 10 try to c a tc h up.

For lu rth&f informat ion, ecetect Ama·
leuf-W/tol.sal. Elee/ronics. Inc., 8817 S W
129 T.rrac., Miami FL 33176; (3031-233

3631 , A.ad.r Se"'i<::. number 487 .

A.." L. Jenlc ln l WIlULG
73 Sta ff

TEN-TEC MODEL 560
CORSAIR TRANSCEIVER

It was w,th • great dea l of antK;,patoon
that I sloeH the packing ta pe 00 a huge
Sh,pp,ng ca,lon whose rei urn add,...
",,' Se.,.rv,"., Tennessee_ Te n ·Tee 's
home Inlne lOOII'" lIs a line Greal Smoky
Moun ta ins ,

Fa , som. lime, reese of uS ",.ol.ed
wlln \tie a mate u, ,adio indusl ry had Def!n
hea ling rumO'S 01 a ne w Ten-Tec Irans ·
c ..I..., , e puled 10 be e . ..n b..n e , Ihan , and
a ,..placement lo r, th e" r..specl..d Om ni·
C, Ve,y I.w, it any , o f a mal e ur radi o 's
p,ess ha d y.1 seen the new 'ig . a nd il
wasn 'l unl ,1 \tI. dea le' notices we re oul
and some of th.ad s in hand tha I a ny 01uS
'eally kn.w what the rig looked like or
wha t liS le ;ll ur. s were supposed to be
The "'traduction had bee n clor. 'ully
planned 10 lake max,mum a dvantage 0 1
the ltad,loonal ye.....nd buy'ng lIe.lIOn ..

a s lrateg, snatlng popu l. " t y w, tt.
Dayfoo', I. mous H.mvenuon as.n ,...,
lime for the ""bul o f new a ma teur radl()
equ' l>f'\'>8f1t ,

L,ke ,Ia pll .ateen ng namesake . Ihe Cor·
$alf 10'1$ elea,'Y Inte nded 10 caplu'e a
s h..e 01 lhe . maleur radio mar~e lplaee
from o the r wel!· ~ nown tra nsc ..lver ma nu·
lactu,.., s , The ullima te lest 01 thaI e ffo rl
w,1I be the rec e ption by John and Joe
Ha m, bul , fa , no w. it wa s my pri.iteg.l0
haye o ne o f the se brand·new. solid·s ta te
" ansee, .ers lor ...alualion. The 73 s la ff
had requested Iha l a full compiemenl 01
crystal Io II . rs be p,ovided 10 lak e c..e 0 1
RTTY and CW needs as well as sse ape<a·
loon, so 11 w. s wtln cons,derable e .c't.
menl that I hn,_opening tM bax Time
10 see w!>lt wa s ,nslde.

Two otl'ller cartons In!li"" 11>8 ta'ge one
appea'ed: .......11 . nd ral her heavy one.
a nd a llOIT>I>O'hll larger but light", one
Open,ng the small one trrat. I nollced Ihe
foam·in.place pac k,ng male"al complet.
'y su"oundlng the con te nts. con lorm ,ng
10 ev.'y centa u ' 01 Ihe . q uipm. nl 10 pro
l&Ct 'I Irom transit damage. Pulhng Ihl s
aside , I lo und tne oercee powe r sup pi,
ne a tly bagged in a heaoy transpare nt pl as·

tic en velope. ··w na t a good-Ioo~inll urnr."
I t haugnl .s I setu on the ope<ating desk
"Con, wna l a pr.tt y r;>d,a.·· sa,d my wtle
wno had been wllc h,ng the un_ling. "Is
thai yo ur new n g1"

Ne .t, I ope<oed the I,"'get cenco a nd
aga'n fOUnd t1>8 same secure loam sur·
fou nd, ng . nother plasl,c -bagged un, t
He'e was a pteceof gea, Ihatlookedgood
e . .. n belore II wa s unw rapped, a nd I
thoughl bac k 10.11 o f Ih....a rlier t ee-tee
equ ipm..nt I had seen come fro m lhe bo _
my IIrsl PM·l . Ihe n Ihe PM·2, the Argo ·
naul , Ih.. C.. nt ury 21. the Models 540 a nd
544, and Ihe Omni e..ries . All were innova ,
l ive and unusua l. p,esen l ing ne w ideas
a nd app,oacn. s ' 1'1 pe , lorma nc e a nd s tyl·
ing fo r sol .ing a ge-o ld p ,obi.ms. It is no
wond.., then Ih. t I keen ly a ntic ipaled the
selup and operation of the n..w Mode l 560.
Corsa".

The Corse" III sltghlty wide< Ihan ' I is
deep, a nd one's fors t ,mpressoon 's 01
c"sp. conlemporary slyl'ng a nd no-non·
sense. 'ugged const,uct,oo, A band O.
d arkened glllls along 11>8 top 011M Ironl
pane l is set 0 11 Irom the r.SI o f t1>8 p.nel
by a I, im s ltlpe cl......,y pa in ted to look
hke brust>ed Chrome or a lum inum. whic h
nicely sets off the brOtlze·bla c k f,",Sh .
guaranteed 10 look attractive o n my wa l·
nut operating d esk.

The six·digit LED IreQuenc y d,s play and
the mete" next 10 It o n the le ft . lie beh ,nd
th.. g lass band. c a lle d a "b iackou t" e.e
p lay bec a us .. whe n th. rig is a ll. ne, the'
Ihe disp l.y tID, lIle meier IS .,s ibl... Whe n
ligh ted, Ille d ,sp l.y is larg.. a nd eas,lo
see: Iov. d,glts in ,ed and Ih.. s ixt h In
green. show,ng t(l(). Hz steps. The meIe r IS
a lso e asy 10 read.nd presenls to u' selec ·
ta ble funcloons

The spea ker/pawer supply malches lhe
decot 01 11>8 tra nscerver, and togelher
they m. k. a " a nd_ pa" s' thng s,de
by·s ide 0f1 the desk. Bla Ck . nobs w,t h
brighl·m.tal c .nl. 'S peaCe ably coeXist
wilh atum,num logg l. sw, tC heS fo r the
mOSI toeQu e ntl y used conl,ots, wh ile
s maller knObS In • Iia l tl l ac ~ f,r,lsh se-ve
the sel·a nd·lorge l lunctoans. A 1111 bil l
unde , the ,Ig a llows th e f,onl of Ih.. rig 10
be rai sed to a cc rorcrtabra viewing ang le .
The sta ndard tou r·in m icrop ho ne coonec
tor and Ihe usu.' earp ho ne ja c k im medi·
a tely abO.e ,t occupy Ihe lowe, I.. ft Corner
01 the pan....

Damonal 'ng the een ter 01th.. f, on t pan·
er is lhe tun,ng d,al w,I" 115 fluted knob
and v&rn",r Sk, tI. It IS d'vlded ,nto 100 In·
c .ements. e len ,epresenl'ng one ~Hz. to
' ;Ki hlal" hequ&nCY.elIet .nd supplement
the LEO readOu t. The aecompanylng ph0

tograph revealS _ Ina n a detll ied de
scnpt,on lor the momenl , SO we w,lI lea v&
tha i unhl tater , FlfSt , te t's ta ke a looI< .t
tne mo<e lechn,ca l . Spec IS of Ihe ng,

Gen.ralO••c .lp tion

The Mode l 560, ccree« is a med'um·
po we red t-an ec etv e r employ ing the late s t
solid-stat.. l&C hno logy. As ' ..cetvec Irom
Ihe fa c lory . il con iains a il n..c essary crys·
la ls lo r operation '1'1 the 160-, 80-, 40-, » ,
20-. 17·. 150, 12·. and I(l.mete , band s (lull
cove rage 0 1the 1.I1.r). Although intended
prlma ,,'y as a foxed s ta llOn, II may be uSed
mobile or porIaDie beC.use il operat.s
I,om a 12·1.·.oII-dc source or lrom a
1150volh ac sourc.throogh a n aption.I . x·
lerna l power suWly e ,oadband c"cui try
eliminates lne need lor tune-u p, a nd 11>8
normal sideband for lhe band .n use 's
a utomat ically selec ted wilen b. nd sw,lcn·
ong. LED ond ,c. to r. ' fe provided SO lhe
operator can lell a t. gl.nce wh ic h pa tllc·
ul ar funcllons a,e ,n use, No mona l in llul
pow.., is 200 Wan•. and lu ll oul pul po wer
a l a 100 % duty c yc le (ATTY and SSTV
bullS lake nOle) Is a.ailable on a ll mo de s

and bands Fu.I""' , lne Co'salf is capaDi.
at operat,ng '1'110 an ,nlon,te s w' withoul
damage to 'IS Io n. Is.

Frequency cove'ao. on tee . .. io u s
ba nds incl udes a gen. rous 4O-kHz over·
run at tne to p a nd bcttc rn edges 01 each
band . who se limit s a re : 1.8·2 .3. 3.5·4.0.
70·75. 10.0-10.5 , " 0," 5 . 18.0·185.
2 1.0·21.5. 24.0-2. 5, a nd 28·30 MHl . Th..
hea,1 of Ih.. f,equency·de te,m,nong c irCUlI
is a pe rm..a b illty·tuned OSCilla tor ope ,a l ·
ing in tne 5,(l.5.5-MHZ ,ange. No te thaI
phase-locked· loop CotCu,ls wElte pu,pose
Iy not used in ord.' to prov,de belle' re
Cll'oe, performance .

StaDtIll y of the .fO (PTOI IS te s s Ih a n
150Hz cnange per degree F 0_ a 4().de.

gree Change from 71).1 10 ' Falter JO m,n·
ul.S wa,m·u p, a nd ten than I(l.Hz c hang.
between 105 a nd 125 vollS ac us,ng th.
Ten. T&c 18·Ampsuppl y. The tuning is 'oer·
nie' a nd g ives app,0>:,matel , 100 kHz per
lull re .olution of the dial s k," a nd about
18 kHl fo r one lu ll ,evo lut, o n cttne kno b.
Readoul is mrect With + / - 1()O.H z accc
racy in 0.3 "·la li nume rll s. The las t n ume' ·
ar is g ,een wh ile tne fUSI Ii.e ar.. re d

The l ra nscei.er con la lns o n.. LSI. 20
ICs , 9<t Irans is lo rs . 10 7 diodes , an d So>
LED re a dou ls on 22 PC assemb"es w,t h
plug.,n c a bles. Its ccnstrucuon is a ,ig id
s teel cnassrs w,th dafk ,pain ted . le xtured
alum,num panels a nd a snap-up steer tolt
ba,l, O"nenSlOns are, 5 ',. " H " 15 " W "
1. " 0 (inc luding lhe massi.. neat sink)_
We,ght is 1. pounds, T1>8 IIg requ"es
12·1. vOlts de for operal,on, a l 850 mA ,1'1

11>8 'ee.,.e mode and 18.5 A ma .,mum ,1'1

the lran sm ,t mode

Rec.i..r

The 'ec.ive ' Is • tripl.·c o nve rs ion s u
perhet ha ving a sensit,v,ty a t 0 .25 mic,o·
vo lts tor a lO·dB Slgna t.p lu s · nOISe -tc 
nols.. ra l io on a ll bands and 0.8 mic,ovolts
Iyp lca l wilh th e " pr.amplilie, swit c he d
o ff. It is inte'eSI.i ng 10 note that m e
p'.amphher c"cu' l a n enuales incomin ro
signa is by being s witched ou t of rn.. c i,
cu,1(g'vlng 10 d e of a nenu. 1,on) a nd by '1'1.

se'l ,ng 10 dB of '.S'''''' a ll.n ualoon in
se-roes w,t h the a nl. nna ...d and Inpul. for
a 10t.1 of 20 d 8 01$Ign.1a U""uallon. The
d yn.m,c range 15 bett er Illan 90 d e w,tn a
thO{d-o<der int",cept poll'll 0 ' + 15 d Bm.
SelecllVily is obta.ned Ih.augh 12-oole
crystal Iilt"" ng in th. ~ I C"CUtlS (consls l
,ng 01S oole a nd . ·pole h".r. in senes) in·
s lead of lhe more USUII Il-oole lo iters ,
resulI"'g on a nom"," SSB bandwidlh 01
2,. kHz a nd a 1.7;1 Shape te c tor belwee n
the 6·dB a nd 6o-d B d o wn point s o n the
s . lec li. ,ty c u ,ve. Opllonal 25O· Hz, 5OO·Hz.
an d 1.8·kHz l illers we ' e in s la ll e d in the

un,1 sen t lo r leSt by 1:r. Sla lf 11 d.s"ed.
an aptoonal Spole Io lle< may De subtfotul
ed lo r Ihe Slandard . ·pote folt", (g, .ing 16
po lee . casca d ed) to pro . ,de nea" Y ,deal
s teep,sld..d skirts on Ih. sel&ct,.'ty curve
a nd a n even belle ' sha pe te e te r. A octcn
tiller Is a lso provided 10 ' a ll . nua Hng in·
lede'ing s ignals by a m'nlmu m of 50 d S
a nd IS tuna ble belween 200 Hz a nd 3.5
kHz, wh ic h me.ns tnal you can notC h oul
a nnoy,ng he te 'Qdynes w,t h,n th. a ud'b le
rang. a nd o btain vas tly ,mp'oved ,ec.p
tlo n . Th's is pa n ic u 'a," uselul on SSB.
Dul 's . e<y sue<:ess tul 0fI CW as w. lI, A
CW " Spollo ng ·· tone 01 150 Hz is also pre
v,ded lor z"'o-t>eatlng a '&ce<ved s~nai.

Tn,s " _ by Ione--matc h ,ng InSI.ad 01
zero-Deatong: Ih al ts. when the "s po("
lone matches the ree..i..." lana. YOU are
e_aell y ze<o-beat wUh the ""st<ed sognaL
II\C,d.nlllly . IhlS sysle m is muCh mor.. a c
curale than lhe nu ll. or zerO,beal. me thod.
beCause tn.. la ll .. r melhod could in ·
trod uce a n "rror of a r Iea st 200 Hz SInce
tne a udiO ' e sponse 01 Ih. c irc u il' c uts a ll
a t a bout 200 Hl.

I-f fre qu..nc i..s are 9 MHZ a nd 6.3 MHz,
a nd Ihe PTO Cove rS 5.()..5.5 MHz. Aud io
OUlpul UP to 1 Wall w,tn less Inan 2.."
dIS totlfQtl l'e le r.nc. to 8 O~msl c a n be
s.'ee ted Sp urious ' .sponses a " , a U
!lelow the eqUI.al""l l().d B S .. NIN ratIO
excepl .t 1.838 M Hz (whe ,e the equ,. a tent
1!HlB S + NIN ra tiO a pphes ). at 21,300
MHZ(where t he equ iva lent 2O--cI B S .. NIN
ratIO apphes). a nd at 28 .980 MHz, w.....e
the " I)o rd '." can be . hm,nated by tuning
to the ""' . t n igher band segment (290-29 5
MHZ) a nd tun ong 20 kHz !lelow the low",
b a nd e d ge . Altho ug h Ih. bud,e s a'e
oetectabre. IIl..y w..re not o b,ec t,onab'e in
au' eva luat,on and cou ld be hea rd onl y
u nd e r QUle l band cond",ons. The. e is a n
ad)USlable noise blan ker who se Ih,,,shold
ma y be . ari ed by ,otat ing a sm. ,1knOb On
the h a l'll pane l. I· f re jeclion is g,eate , Iha n
eo ea

The S· me le , is lac to ,y sel to p'ovide a n
S-9 ind,ea l,on al a s ignal inp"'l leYe l tothe
a nt . nna I.,m,na l o f 50 mic rovolts , E.cn
t..nsc.,..... ;s supplied w,th ,ts o wn per·
lor m. nc e spec lfic a t,ons .s meas""ed in
tne latlOfatory before S'Upmanl. In tile
case of tne one tesled by 73. S-g 10" 5 Of).

" "led w,th a n ,nput signal a t . 7 mICrO
voIlS II lhe .ntenna term,nals.

The a ntenna Inp ut is low ,m peda nc.
lnomlnal 50 Ohm s), u nba lanc.d to
ground. The dynami<: range i. g,.en as 90
d8 nominal, a nd tne 73 lest t, a nsce ,ve r
was m.asured in Ihe laborato ,y belor.
sh,pment (see boxl. Ollset tuning is pro
.ided in two ranges : a low ra nge 01
+/ -500 Hz and a high rang e o f +/_ 4
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Corsaif If56O-llOO5I
as IK lecI by n

s.mniYilylRll. '"-'100mance

Re.,·P.n&! F.-tu'"

The EXT TIA Jack tS Intended to actuate
a hlgh ·oo*"r lin"a••m pll"'" and is de
" . ed from . set or no,mally-()pen con tacts
on l lle aU~ I Ii.., y rel ..y localed On tile cce
tro l board. When ope-ratlng CWoa thumb
poten tiomele, located On tho control
boa rd control s the drop 'OUl delay o f tne
re lay, bu t in SS8, tne drop·oul de lay lunc·
t,on is switched out 01 lhe cirCUI t. Adlu st ·
ment shou ld be m ad" 10 su ,t t ile indi" idu·
.. I st ation .eqUl.emen ts only atrer extern..1

equ ipment 'S Inslalled and must be con
"olled by tll.s 'elay

ObYiously . the k" y or keyer plug IS .n·
!le<ted in til<! KEV JlICk, Key"'. deS,goed
lor neg..tl~e-Iine k" ylng. I,e .. grid·block
keying. wlff nol WOOk, The key ti"".s POSr·
l owe and ,s a hlgll·,mpedance cirCUIt re
qUiring very little current lor actualion.

Two AUX 12 VDC IlICks ..'e provIded.
e,ll>er 01 wll lCII may be used to po*e< e.·
tern'll equlpm"nl such as an e xternal . 10

Or keyo,- Th" lacks a' " connec,ed '0 I I>"
~ 12·V·dc lin" , liar t l>" prolecl ive luse.

whi ch is r,,'ed ..120 Am peres
A nine,pln fem ale co nnec tor IACCES·

Sa Rl ES) is avail ab le fo' interfac,ng an ex·
te rnal vlo , When tM vlo is not used. an e~,

ternal jumper muSl bEt used and l he fIg IS
Shipped wil ll l h" jumper in piece.

The liNEAR sock"t conSIsts o f a t2-p,n
I" m.. re connector which en..b1es l ronl ·
panel bandS*ltch ,ng 01 .. linear amp"'... r
or an' " nn.. r"l.ys. N'ne band pos,IOCII1S
conespond to n,n" sWltCII terminalS,
*",Ie I l>ree adcli loonal le,m lnals a'" ,n
1ende<l 101 • common. a ground, arld a T
l ",min..l.

AUDIO IN·OUT lackS p.OY'de cOlln<te·
lion s to the mlcrO(ll'lone arid speake, lor
..n acl>ment 01 • phone patCh or a Rnv
Unll. AUDIO OUT may a lSO be used lor
connect ing an external speake, w,tllou l

dIsabling til" Inlernal speaker.
A RECEIVE ANTE NNA jack is pro" ided

lor connect ion 01 a recei"ing anten na to

the recei"e ' inpu t at all t imes by p i" Clng
th" smaff switch nearby in tne recel . e po
sition, In the lransc"iW! position. tne re
cei v", inpul is connected 10 the an'enn..

socket lor normal t'anse"l"", ope<..t,on.
VFO IN.()IJT j.ch m..ke it poss.b1e 10

s*l1ch 0 " l he " ..nsceo.,,'-s inlern..1 PTO
such ..s * hen us'ng an e xtern al vlo, Til<!
Corni' is sh,pped .... ,Ih an external
lJ-shaped jumpe< in lhese jacks. enabling
the internal PTa.

Tbe PTT jack IS ,n parallel WIth til" mI'
c'ophone s....,tch lor acti.atlng the pusll·
Io-,alk line ..nd tS operable in ,he sse
mode only, Th tS permi ts an extern..1
. w,'ch suCII as a toot sw,tch to be used lo r
transmitl.ec e i~" con trol.

Tne EXT SPKR jack IS for an exlerna l
stat ion .peake, and di sables , he speake,
01 the Corsai r when an e.ternal stali on
speaker is plugged in,

Operating 1M CoruII T,ansc"i.",

The bottom line. 01 course. is how the
eors.a" operales. Is It smooth ..nd e..sy?
Is ' I con""",,,,,, t? Whal are the d,sacr.an·
l ages ..nd drawbacks. iI any'? What is the
" leeI~ 01 the "g. lin indeterminal" Qual .

ily th..t tS 'ItIIY SUbjectl." and depends
upon tll<!oper• •or , •. bu l nevertheless 1m·
portan t

When I II rsl $pOk" ....,.h Q,an Tomc,k " ,
Ten·Tec aboul Ih lS "g. I stresSlld t l>e 1m·
portanc" 01CW In my o*n operatIng and
.. Ilowed as ho w I e xpee ted tnis Ten· TISC IIg
10 exce l in that de part ment. Dan qUIckl y
corrected my impression .. ,but he d idn 't

able level. In (I>is * ay. Only one sett ing 01
lhe AF·RF 00_ conlro! need be made.
and ..gc pumPIng and Interchar..c, ... slg'
nal blasllng wilen aRM 's p<esenl may be

aYOlded wilen operallng CW

to \'Our o wn pleferred slyle. II you selee l
the FAST pos'tIOn, you ha.... pn pper.

tlOn w,11I lU I 'ISCO""'Y. If you seleCt l he
SLOW pos,tion, you also 1>...... PTI opera·
' oon bul * ,th Slow reccwery I,om the
microphone sw,ICh. In til<! CW mocIe.
how""er. lhe VOX is inoperali'ltl and TlR
sw,'chlng 's accompt.shed by lhe bleak·m
key ing circul lS, In thIS mcoe. FAST g,.es
you lull break·in keymg. * h ile SLOW pe,.
mlts M mi·break·in key ing.

AGC switch ing is prOVided SO lIIat the
hang time, l ,e., .ece iver reeo"e'y t ,m",
may be aelec tad to . ui t the operator , In
t l>e OFF pOSition, th ere is no auto gain
conl101, and;.r gain is contro lled by 1I>e ,f
g"n ccnucr

No ise blanke. level is adjustable and
se's 11>" blankIng Ih'eshold, In 1I>e l u lly
count"'clock....,se posi . ion. l he blanker 's
o il. ClockwlM ,ot..tlon ol l l1e control In·
creases blanker sef1s;\lvl ty. permIts lor,,,
adlustment. and pr""""ts OYerto.adlng. en·
SUllng tM bonl POSSIble l 'OOhty 01 the

' 1SC"'VfICI signaL

Th" DRIVE con trol adjusIs bolll ihe mI'

crophone g.'n and CW level

The Al C cont ,oI selS I l>e th' eSl>oId I""el
at wh rch automatIc level con trol s tarlS,
When rotaled tully cfock*IS" , I lle Inpul
oo*e, is l. c to ry·adJusted lor 200 wane on
the ieasl elhCient band wil en the Ale lED
ind icator just s tart s to blink, Powe' can be
.educed belOWtlli s le vel 10 approx Imately
30 W..,ts by rotating Ih e conllol lu ffy
coun le,clockw,"". A cl>ange In l l>e Al C
con trol . dJuSlmenl req ulles a chanQe ,n
the DRIVE sellIng

You Can use ellher lI)gh. or Io*·,mped.
anee earphoneS Wlt tl the Ten·TlIC Coruor,
alld the equahzll'og audio corcu,t IS s.uch

11111.1 lhe aud.o amp li l ier operal" at Its
best sognal·llH\OO:!lII,atio at 'lit tImes.

WWV is ree"i ved at 10 MHz. 5<11the l EO
I.equency ,eadOut al 10.000 .....th the
bandsw,tc lI arid l uning knob. 5<lt tne

s*, tcn 101 selllCtl••ly at POS"1Qfl 3 12,.
kH Z) and zero-bea t WWV's came,- II the
l EO l req""ncy dIsp lay does nol r"ad e. ·
ac lfy 10,00010, you ma y ad jusl til e
t imebase osc il lalor interna lly 10 r" ad tn e
exac t haquenc y at zero beat.

Th" .ear panel 01 m e Corsai, ccotatns
some in tarastmg lea tu.es that will make

oper allon 01the IIg and accessoro es more
convenlenl and *i ff pe,mlt g rea t versa t,li ·

Iy. 8<lIOle lOOking al the baCk·pa llel lea ·
tures. we SIlO<lld h...e .. 1oot< at some In ler·

eslll'Q Ironl·panel prOVIsions Ill'll may at
l u sI seem a bit conlusing

The RF·POWER duaJ·funct oon cont 'oI
conl a,ns a puslI·pull s. i lcl> ....h,ch l urns
l he I1g on and 0 11 (.n .. on: OUI. Oil), Rola·
l ion 01 l he control varies I II" gaIn by

changIng the bi llS to the i·1 ampll l l8<S.
Th is is Ih" , I·gain ccetrcr and on-oll

s* itch ,
As you m lgh l expect. t l>e Input level 10

the audi o ampl",er o f the reCeIve. is con·
trcnec by the AF·RF AMP knob, bu t It al so
has a pu , h·pu ll swilch ccn nectec to the
conlro l wh,ch act ivate. th e rl ampli lo". o f
l h" Co' sa i', Tile lED lights wilen Ihe con·
1'01 tS pu sh&d in. lelling you that Ih" r1
amp ll fl " . is ope. ..live, When I I>" s*, ICh IS
puffed O<It. a l lkl8 atlenual Of Is sw,'clI&d
II1tO l he Clrcu.1and the ICklB--o",n II ampl'·
118< IS drsconnect&d enti rely. Til<! ef1eet is
a 2O-dB relluclion In signal ..pphed 10 I II<!
rl mi . .. slage, wIlocn results ,n Improved

dynamoe range and bett'" """SIt .,
than would be poss,ble if only an atten...

.. tOl * " ' " used. SuperlQr operatOCll1 ,n the
aSK 0 ' VOX modes Can be obl a,ned by

lempora"ly seiling Ih" rl control fully
c lock* ise. lind then ..d just ing the settIng
lwh il" rlSC&lvmg a st rong statIon .., about
S7 or belte.) to a le"e l sli ght ly lIigher than
desired, Th" n reduce l he le ve( 01 tn at sig ·
na l by means 01t he rf coer re t to a com tort ·

' '''

Ob...... t;on5 on US" 01th. Oo-raling
Cont,ols and Accessory Faa lurn

OFFSET luning is simi lar In fun ction to
the recerver incremenl al luning enerec on
moal mooern transcei"e,". U Cepl tt-at
Ih,s one ha s a due 1 range Mlectable by a
loggl. s*ltch on the lront p",n,,1 p iUS the

I..CI Ihat tne receiver. th" Ir ansm llt" ' . or
bo.l> ..t ooce may be v",rllOd by this conlrol
through S*l tctl selecl,on pa.\lcularly
UMlul lor "." opera tIOn ..nd l or *Ofk
IngDX.

PUsband ,unlng adJuslS I II<! POSi llQfl
01 lhe second ;-1 crys,..II,n", ,n ••Iallon \0

the II ~ed I"st ,-I lilter. WII"n the II lter se
lected by l he XTAl sWl lcn 'S WIOO (2,4 or
1,8 kHzl. I II" PBT ccetrcr becomes essen·
I ,alf y . v, ,,..ble e..nd....ldt h contrOl ....lIer" ·
by cccoterctcckwtse rot..non reeccee the
bandwid'h on Ihe 10* side 01tl>" eerect ivi·
ly CU' ''II. and c lockwise ,o tallon red uces
Jhe bandwidl h o f the h'gh side 01 tile
salec t lvi ty curve, When Ih a XTAl swil ch
selec ts . narrow I iIter l!>OO or 250 Hz), Ihe
PST ccetrcr is used in th" no ,mal pass·
band tunIng sense. The Ten.TISC paT ci r·
CUltproCluces t he eU1SC101v. rymg I l>e bfo ,
chang.ng the p,tch 01 sogn. ls pasSIng
. I>rough Ih" n.."O* IIlter 10 sep.r.le

"gnals that "''' .e<y close tog.ethet, For
e~.mpte, on RTTY, tee pa&Slland tuning
ClIn be adjusled to pass only the 229!>- and

2t 25-Hz tones lor superlQr '''recllOn 01ad
jacent sogn..ls.

VOXIOSK depends upon th" mode 01
opet'allOn ""Iecled (SS8 or CW) and III<!
pos, l,on 01 a lront-p.. nel S....' lch. For e xam·
pie. In the ssa mode, II \'Ou eeiect the
v o x pos it ion. no rmal VOX operation is
ach ieved and VOX ga,n, Vox deley, and
anti ·VO X cont rols are eflecti "e to t ai lo r it

p'ocessor 1"."" Thes" lunctions ..ee
Mlect&d by .. I ront-p..n,,1 s*,tch nell' the

m"'e<
CW cttset IS 750 Hz, "UtomllllClIlIy pro

Vld'ld...nd AlC IS fron l 'panel lId.uSl able
bel*een 30 and l00 Walts O<Ilpul An l EO

IndIcator flashes al ' II<! Al C th'eshold ..s
dll.e tS Increased or as modulatIon pe..ks

re'cl> a p.e"'" l""eL

Tll.; 0utpuI Hanno"ic,,"

''''''' 'OW ~5Ot:l8<: 3rd _ tWO-lone: - 28 dB

""" "W - 45 dec Cam... ~ 56 dB

"'" "W -46d&

""" ,m - 50 d8<:

"'" "W - 52 d 8<: Opp, Sidetland:;O - 45 dS

"m "W - 45 dec ALC ,..nge to 3Q W

"m ",W -55dBc

"m ", W - 52 eac
"m ",W - 65 dSc

,.." '- 1·1 Rei.

''''''' _ 119 dBm >00 ee ,.".
""" -l20dBm -67 dB -ndB

"'" - 120 dBm -~dB _7~dB

""" _ 120 dBm - 66 <.IB - ee ea

"'" - 121 dBm - 64 dB - 64 dB

"m - 121 dBm >80 ea >9O dB

"m _ 121 dBm - 64 dB >90 dB

~HZ This tearure IS pafllcul.. rly usetul tor
nell,ng (10* ...ngelor lor OX.ng *he<e me

lo,eign S''''lQflliSl"ns UP or oo*n by :<e'
Cf'" ~HI.

12m _ 109 d8m - 53 dB >80 d8

lOA - 121 dBm - 51 dB >80 ca
100 _ I 22 dBm -52dB »eoce 28 98

Note: Sens,uv"y relen,m:e pomt is 10 dB S,gnat.Plus·Noise/NOi511

S-M"1If:
Threshold - 121 dBm
S-9: 45~V

IP3 z ~ 5 dBm 1.1 ampl'!>", on) and ~ 15 dBm (rl ..mpl'l.. 0 11)

14,0
18 00, 18.165
21.000.21300. 21 ,320,
21 .365

T..nsm iU..

The Iran5m"'", d(: po*", ,npul IS 200
W..llS m.. ..mum al , . ¥(IUs d(: tCW and

SSBI and a 10(W. duly cycle 01 up to 20
mInutes is p<!.ml1t19d *,tlloul ,,~c<!<!dlng

tne tempe''''u'e hmll ..l,on as measueed
on ,he tinal amphhe. he"l 5'n~. Ope.aHon
,n excess 011his Ilm,tallon shouid on ly be

undert aken by tOlce·cooling the heal sink
w,th a smail Ian Inot supphed), RI power

oulput 15 85·100 Watt s lYP,ca l into a reSIS·
t,,,e load. and eecn transmItter is mea
sured on all bands pllor to sh,pment (S&<!

Doxl. Oulput ,mpedaflCe is nommally 50
OllmS. unbalanc&d to ground, t l>rOUGh a
UHF·type conneclor , Til<! mlC'Opl\of'l<! ,n ·
pvt . ..lthOugh nomlnaffy h,gh Impedance.
..-,ff eccept e,tll<!' HI 'Z or lo-Z mic,o
phones *,th 5-m,lh¥(ltt output. An optoon
.. eleelfet m,c.ophone may toe obt...ned
I,om Ten-Tec. PoI.. riz,ng -.ott ..ge ;s aval~

able on Pin • 01 III<! conn<telor to' m,c,o
pllones suCII as tile "Ieelrel sef11 ....i ll> the
unll 1o. 73'sevaluatlon,

TIR swilcl>,ng is by vox 0 ' PTI On SSB
and instant 0' seml·break·ln on CWo The
CW sidetone is 'nu"na lly g"ner aled. and
its p itc h and vo lume IwhlclI IS indepen·
denl of , he recei"e"s audio cont rol) may
be adlusted to SUIt theope.a tor by means
ollwo thumbwt1ee1 controls inside t l>e fig
and re..chable th'ough a hole m the

bo ttom 01 ,he melal COY,,' ""..r the tift
b'lIl , TlleCW S.delOneopera tesonty mtt>e
cw_

SS8 9""",..tll)n IS by me.ns 01 a four
POle crySlal-l..mce I'll" al 9 MHz. us,ng

til<! balanced modula.or s~lem 01carne'
supp<ession ....hlCh tS tYPIClIl'y 60 dSlsee
bo.l. Un*allled sideband supp<ession ex·
Ceeds 45 dB w,,1> 1I , .5-kHI 'one inpul tsee
DoXI. Spunous output ,r. belt... t l>an - 45

dB r"lati"e to l ull outpul 01 the lransml t·

".
The panel metar is swilchable to read

r.e"e,a l lunct Ions; 10.war d lou,put) power,
ccuec tor c urrenl (Ic), vsw r. and spe"ch
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lell me I ...as ""0<19. Wllal he saId ...as,
" yes, indeed, Ten- Tee has tile 'epulation
0 1 bu'''''ng ON ngs lI'Ial l!eligll l lhe oper.
alor ...,tll Ihei, aSK leatu,es and Ihei,
,ock·SOlldsignals , . , !luI Ten ·Tee ngsalso
have fIne SSB perlormance which has
o tten been overlooked," He wanled to
make sure I ll at I knew the Corsa ir was a
nc-ncros-rerrec. line SSB and CW rig.

Cons&quenll y, I was on Ihe IookCHl t 'o r
somelrung above average in audIOqualtly
on bolh transmltllng and rKeiving.

Now _ can relu,n 10 l he seH.p in my

O'IJr'n sllac k, and I have 10 lell a IIItIe story
allhlS po,nt. In I r>e" e llort 10 send IIIe rig
tous as quickly as possIble, Ten·Teeomlt ·
led the msteucnon manual (...h ich . by Ihe
way , is very com plele aml Clear willi gOOd
d iagrams and descriplions ~. I used rn.e
oppo' lunit ~ as an advanlage to see It i t
wOuld De poSSible tc eet up Ihe rig and cp
erale it w' f/tOut ' he manual. Now I realize
tllat t,,,s is t ile I lme-nonored. tr;KIllional

Amencan way to do tlllngS. , . "fl"" ""
e'!lOlI".ls, read llIe inSlruc"ons So"".,.e I
was '" e.actly thai POSllion, but I rea·
sol'llld tllal the ' ig was designed to c per
ale ml o an inlinlte swr wl\hOUI damage to
Ihe transistors and Ihe heat sink lOOked
big enough to cool the Hercu les k ilowa" ,
so I wasn 't 100 WOllled. Therelore, I pro·
ceecec WIth care and Carefully coonecrec
Ihe p<ope' pluos 10 t!'>e" mating recep
lacles. Each was labeled clearly. G round
strap lirsl , antenna connec tor. speak",..
key",. poweo- supply Inteo-conneclion lyep,
sWllCIl was 0 ' 1).and I ,nally. I plugged II i...·
10 lIle ec ccnet in my shack ...all. The mo
menl o f truth was about 10 am ve; SWItch
on and whal do you know- signals, loud
a n d clear , coming to m t he neat
compress ion.loaded spea ker!

I ' '' sl Checked Ille band edges on ' e·
ce,ve end Checked Ihe calibration against

wWv . .pe,lecl. TIlet' I adlusted tile con
trols lor ew receplion and checked the
IIUeo- s-very nlc e ' Ne xI , I " ied tile va.ious
otlle< conllols. Inc lud" 'O notch l ilte•. en
sel luning. paSSband tuning. and lhe
varIOuS ga ,n con trols, Do you oetec t a lll t
o t delay I'lere, sorl 01 a puttIng oU of lIle ul ·
timale tesl? Well , you 're ,ight. The manual
was m issing, and I didn 't want 10 blow Ih e
rig by inadver ten lly doing a nc-no, I

needn'l have WOllled

From p,evious Ten.Tec IIQS I kne... l ha t
the LOCK POSItion 0 1 IIIe con l rol is Ihe
tu.......u p posil ion. 50 I selected LOCK and
sloWly -"nnced tile DRtVE control wnll
the mel.... readiog FWD. or forwa,d po",,,,.
The needle obed,ently Came up aod my
anlenna seemed 10 be l akiog Ihe load

nicely. As received from th e fac to'y. Ille
Al C con trol had been set lu lly c ioc kwlse ,

NOl 'ealiling Ihallhls was t he normal full ·
oUlput poSilion. I !lac ked il 011 to mIni·
mum. or maXImum ccumerciocx...ise P0
si tIon. wondenng wh y I could not olltaln
l ull-,al ed output land InPUtl. By ll<lnglnQ

" '" ALC UP slo wly. I tOUnd the.eason Ih"t
II "ad beef'I set 'u lly clockwi se in the f"at
p lace. It p<OVldeS a limIted va,iable adlusi '

ment o. oul put power .
From Illal poinl on,conlaCIS were quick

and Simp le. Everyone commenled on the
k e~ l n g qua lily and ttle solid signals , and I
particula,ly enloyed h i li aSK, in spile o f
some aRM close 10 Ihe f,equency, By ap

p<op"ale ad juSlmeOI o f IIIe rf gam, I was
able 10 mln.mm " Its e!lecl. and a Iweak 0 1

tile NOTCH and PST kf'lOlll SOlved l lle
p<obIem. Many con tact s later I decoded
thaI l he Corsa" was some nIce rig. I had
use<J lIon 160,60,40,30.20.1 5, and 10
meIerS, . ,all wilh oood signal sirengI ll
and quali ty repol ls.

" But whal aboul SSB." you as k? Wail a
minu le; I am coming to ttlal ! I had n·t re-
que sted a microphone w" n Ihe rig 10 ooe
..asn 'l 1I8fl1. A Slup,d O_eo-5lghl on my

08<1 . SO Isc,ounged e.ound t he shack end
*Orl<shop lor a mike Ihat WO\,IId IOIlOI"k .
Aha! Found one. OIl , olI .. . no fou,·pin
connector anywhe,e. SSB WO\,Ild have 10

...eu un lil enother day.
For 1M ne. t Ih ree d lilya l and nigllts), I

burned up Ihe bands WIt" t" i l Co rsair, gel
l ing to kno w il better and billle r, I found
Ihe more I u sed il, Ihe better I l iked il

Fina lly, the manual and mic.ophone a,·
, ived, and I was 'eheved 10 see I hal I " ad

done _ryt "ing "Qh' accord.ng to tile
book, 10 facl , I guess Illad beef'I a b<t con
senatlve. Now to Cl'le<:k it out on SSB.

Evenmg OperallQn WIth a ver1ical ani"'"
na on ol.Q.meler SSB is nol condUCive to
your ...",age qu iel OSO. The band w. s
ali ve wll ll l o,eign ercaecasts. bul I man·

aQed one or two OSOs us ing the prcces
Sor 10 keep average vo ice power up. Inci·
denl a lly, il you use Ihe processor accorc
ing 10 u'e maoual. you ... ill gel Yery com pli
meolary .eports' I '010' some unsoliCited
p<alse lor " e. cell ttnl and natu,al VOICe
qu.h1y: ' " lol l 01 pUf'ICh: ' " nice, na"O'"
signat. R " d ldn'l kno... you were us.ng a
procen or: ' and I"'" li ke

Next, I rao some OX on 15 meteo-s ...rl h
essent l a ll~ ttle same reports. Much p,aise
and no objec tions of any k in d. We lt. why
nOllfy it on 20? ISn·t thaI Ihe ultimal e l esl
lor 10'" powe r and modest anlennas? So, I
did ... and results WI" II Ihe Same. " You'
audIO II smoolh." " B,oadCasl quali ty ,"
" unUl ua l l or a sideband rig: ' etc , I gol Ille
same k.nd 0' ,epottl on 160". " Mel low
mce, ealy lislening: '

WIlal more Can be saId?' like Ihe Cor·
sa" and, fo r once, I fell complel ely com·
to rtabre (well .. .a lmoS!f on SSB: fo r me,
Iha r l qUlte.n admln ion. Nalurally, I ex·
peeled 10 be happy wifh CW, and I was,
The repOlts h ave been uni form ly compll·
mentary, aod just this evening I ...orked a

ccrcreee al allOO 00 15 mel ers "'1'lO tOld
me lin "n unsOlic"ed report, mind you)
Ihat t>e";KI lOOked althe keying ...ave!Otm
on hIS $Cope and It wa l PMfect '

He,e's 8001....... thing . 100, t hat may be
o! impott.oce to you: TI\e Corsai. is
room~ inSIde. Th ings a,e ...elliaid out .nd
spaced fo ' service. You don'l fee l crowd·
eo. and you have Ihe con lidence in you r
o wn ab ility 10 remo _e and repiace a PC
boa,d. fo, ex amp le . i l il il ever needed.
He.e .a anotller Ten·Tec piuS: SERV ICE.
Tllat IS intentionally capll alized. too . I had
a p<Olllem ...ilh a Cen tury 21 a f_ yea',
ago .nd e ..11ed Ten,TK's .......ice depar'.

mefll . T""" tlelped me I,oulllestlOOt I lle
cause eve.- tile pl'lOne, esked me 10 m."
tile boa,d ""th its uetectoe component
back to IMm, and put a new board iOlhe
mail on l he day 01 my c all! You can 't beat
thal_anywllere, Wil h Ten-TeC you have a
fee ling thaI ~ou would I.ke 10 do your o wn
se,vicing, and 'hat' s . new l eellog lor
mosl o . uS with o l h.... ngs. Sure, they
COUld lleve made II smalle<, bu t wily

SI'lOuId they? This way, .I's very ""at and
0PIt1l ."" st Ili o . a 'easonable SiZ. lor
desk or den. The .ig "Iully warr. ol"'" lor
0"'" ye.r, and the t.anllalor /tnals are wa. ·
,ant lel! fo ' five yeals 00 a pro rara lliIllis!

Oka~, you've heard the favorabie 1m·
pression s, Whal atocttne badlhings, you
ask? Well , there a' e a coupl e o. Ihings
Ihal aren't bad. bul e:ould be imp.oved
upon .. ,and p'obably WIll be. They arer"t
serioua,.nd might nol evltr'lllOlllet:some
one else-you, lor example , Bul lor tt>e
,ecord, he<e tlley' arll.

There is no f,equency memory. ThaI " .
ttle'e is no e.l.a on·board selectable I...
quency Ihat can be sto,ed unlil needed,
Frank ly, I .dmit be in g lazy and have be·
corne used 10 some 01 the newer rigs wllh
th eir ke~pad memo,y enl'y and ,ecovery. I
also m,ssed t tle dual on-board vl o 's p,e
vlded by some o f Ihe "ga. This is conve-

nien l , and alU'orJgl'I I'IOt a requi,ement .
su'e ishandy. Ten-Tee provides ao oplion
a l eII....nal vlo lor OO(Inection to the Cor ·
sai,. and up untIl a few ye.rs ago, Ih. t
",ould h.ve been Ihe epil ome 01 'uxury-.
Today, it's okay. bu t not srate-ct-me.ert.
Nevertheless, the OX o para tor wil l wanl
h is e..ern al vtc for sp lll· band operat ion

Ne~t , I do a l air amount 0 1 shortwave
,isteRlog aod ,eally apprec iate general
coverage in a ' ece'Ve. , U's I'ue thai tl'llS is
a communlCalions transceive' and is not
inl8f'lded 10 have alf the bells and wh,s·
t ies, llut ...f'len you Ilave , DaSiC ng I I'I.s
good. you 'd like to heve II cov.... seme o f
the SWl bands, too. I also missed h.ving
an AM receplion POl ition on Ihe mode
swilCh, F,ankly , I don ', give a hOOI lor
transmi lling AM anymore. but I do like 10
Iislen to BBC or Deu tsche Welle cceasrce
a lly withoul having to ze' e-beat Ihei, cer
ri e's to '8'CO"er audio. N it·p icking . sure: I
know,

Fina lly "nd mosl bothersome to me"'as
an esser"'al feat ure that dId not meet my
eIpeel . ' IC,"S: Ifle lunIng veo-nieo-. 1\ feU
'ubbery and I Ihink il has a teeny bit o f
bac klash. It lell me Wltl'l the impreSSIon
tt- at il mIght creep alte' be ing set on a f,e·
quency. U turns a ta d eas ier c lockwise
than 1\ does cou nl erClockwise. so I
chede<.l wllh Ihe boyl al Ten-Tee and
Ihey lell me I",s is easily correcled by a
dIal adluslmenl ... It'S pu.ely mechaoica l

and Ihe ' uncl ion 01 alignmenl du. ing as
sembly. G'lIal' l"m h..ppy 10 hea, thaI tll is
isn 'l IIIe .....y all Corsa"s behave. Yours
will p<oballly be perleel In Ih lS ,espeel
Theon!y .eason I nohCe<ll t iSI"allOmeOf
Ihe com temporary IIQS have such SIlky.
smoolh l un ing Ihal one quic kly comes 10

expeci II in a ll rigs. In possible delense 01

d ia l h lCl lon is Ihe undeRlable facl Ihal it
isn 't as ealily knOCked Off f,equency or In·
adve,lenlty ah.lIed. Ho............ a dial lock ia
Ihe SOlutlOf'l lo tha t p<ot>Iem.

In summ ary. ...hlle lhe Corsa" lackS a
lew belli and whistles, II SUre !'las pf'rlOt·

..."nee aplen ty
The suggesl ed retaIl p"ce al $1169 "

ballpark lor a ,ig Ihat has alf l hese good
points: the exlernal power sup pl y is avaIl ·
abie al $19'9 lor the deluxe model w llh a
fronl ·,ad ls l lnO speake r end $ 169 fo r Ihe
utill ly supply wit houl spe. ker. It you wanl
more Ihan tne nominal 2.• ·kHz selechvlly .
you will have to speeify e ' l,a cryslal II I·
teo-s ...f'len ordering you. Corsa". The!lOl
are a""laDle lor 1,8 kHz lSSBI and 500 and
250 Hz cew .nd RTTY). They all ti t inlott>e
IIg and cee ee seiecree _nneeded. ThIS
is an ImprovemeOI over semeof the newe'
rigs wll ere you have 10 choose only one of
Ihe Ih ree lOr use In add ilion 10 the stan·
dard one SUPPlied. Many h ams ooo't need
and wouido' l want me narrow l i ll ers any·

way . SO ue logical to olle' them as
opiIOOS.

All in all . I li ke lhe Corsa" and WO\,Ild
p<obably be happy Willi II ,n my Shack as
an onty ' ,an&eel""-, WI"len It comes to
Sheer operatIng abl il l y. the Corsair WI ll
p<obably hi)ld its o...n ..g.,nSI anyt h.ng
available today , Irs rugged, honest, eas~
10 use , and ",ce 10 iook at . . . besides
whi ch It sounds greal on th e ai,. Us sen
sili vit y, se lec 'ivi ty, dynam ic ,ange. and re·
si s l anc e to I,ont ·end overload a'e
superior . .. and it s t illYs put on I l'le fre-
quency 0 1 you. choice.

Whell"le< or not l he Cor.." is you' c up
0 1 Ie' depet'lds on wh..t you rate as eee«.
able fe.'u'es and ...hilll you like ,n a
IIg ... but all .... all. Ihat's W" at makes

ho.se raca' and amateu' 'adio '.1'
ci nal ing,

For more In!o rm at ion, contacl ren oTee:.
Inc" Sev.e",me TN 3 7862,

Jim G,.y W I XU
13 Slal l

DOVETRON'S WIDGET
In tllis ""01 of eIperl""'. stale--oHhe--8r1

rigs and microprocessor-<:ontrolled I ren.
cefvers, I IltlI'II is sl l il room lor usefuloed
gets. Dove tron has IttCOllnlzed Ihis I.rll"fy

unsaH slled need with Ihe inlrod ucfion 0"
new, sim ple gadget, approprialely named
the Wid get.

Tt>e Widll'" is designed to alleviale one
problem whiCh has accompanied the I....
creaSirlQ mln..tunzal iOn of 2......, .... Iran.
eel .e.a l!"lat o . Iow-q....llty audio repro.
lluCtiOn. W!'lef'I so much is compressed inlO
a small s-pace,!here ia lIttle room left lor the
speak...., and it is u....11y placed in e pos~

lion bell .... WIled for the heale, 'an to hea,
than the driv...., Howeve" wllh Il'le Widget.
you can Iislen 10 your 2·mete, radio Ih,ough
l he In-dasll AM radio and benefi l Irom the
hiO....... IIdellly as ...eli . S l t'le la rger speaker

size and belle' placement
The Widget lakes l he receive audio oct

pu1 of YOU' t...nscefvef and ret ,ansmitSI"t
the low and O. l he llmadca91 band. You

""'" l une your radio to lIle approptiale Ire
q......qr and caplure Ille lowilO""8f aigl\&l.

Conneclion 01 the Widgel is simple_you
IUSIp lug il Inl OIhe e" ern. l lpeaker jack 01

you' mobi le rig and unwmd l he end osed
wi'e anlenna 10 enSure good pickup. The
cabie InCluded wilh l he Widgel has a sullo
mlniatu,e plug on one el"ld, ...!'l;eh Is stan·
dard lor masl mobile radkla, The antenna is
nol always necessary . and it can be un
Ptuooed lrom the back of t.... doWice.1 tound
thaI ... ith my mobile ;nstall. tioo. lI.e
transcelve, .. I"ld the radIO ...ere c lose
enouQ" Ihat I did no! oeed Ille antenna. No
powe' connection is oecessary: the WidQe'
rect il iea par1 o f Ihe iocoming au<lio 10 pow
e, 1M ci,cu it.

The c i,cu il is housed In" smail (abou t 2
by 1 by 'I, inches) sturdy blac k boo wilh an
l EOon one end, The LEOslgnllies I"al lhe

Widge' is receivirlQ a sogroal iIInd indiceles
l he ......llve SIgnal level. The boo is "'-01

"'ign-temperatu,e plaSllC lleSiQ""'" lor yNI'.

round eIposure in an .uIOl'O'lOlliIe, al"ld Ille
PC board I. made o f epaxYill.SS FIW. It i....
cludes "n ,udlO higl'l~ss 1I11e< to l im il the
bass c"aracte,istics: Ihe tcoe may a llO De

controlled by Ihe AM ,adiO.

BUI wh~ iel Ihe use s of m e Widgel SlOP
wi l h Ihat? The ci rcuilry can be powered by
miniscule audiO OUlpul , so use with a
Iland..talkoe Is leasillle , II )'OU' hand..
la lk", alSO doubles ea a mobile fig. t....
Widget will make marglf'llli conlaclS muel'l
~.

Wit h the anlenna lully eItended. IIOUnd

Ihal l lle Widgel has a rarlpe o f 40 or 50 teet.
wh ich gives il some use fulness sround the
home. You could hook il up 10 Ihe HF rig
and use a chea p portabie 'adio to monilO'
the !requency. Or connecl It to the tetevr
SiOn set lor remole lislen log, By t'looI<ing up

tile Wi<%I"f 10 a high-lidehly AM rece;.e', II
could .Iso be used to improve tile audIO
quali!)' of smail iape recorGe<S or otlle< por.
table radIOS.

Unlorl .......,ety, I I\e Wldgel is cryst.l-con
I,ol led. whICh gives it good stability bu t
preveols tile I ransmiller frequency I rom ee
inQ moved 10 avoid Inlerfe reoce Irom Ihe
commercial broadcasl st. t ions. I encoun·
lered Ihis p,oblem in the Bos ton area,

where I t>e,a Is a staliOfl Iocaled ....a. 530
kHz- ThiS ;s lhe Widgel'a t..nsmitlreque....

C'f'. AllhouQll ,he station ....s no! di.eclly on
530 kHZ, my ladio, like """"yother ear
radioS. tackall l he selectivlly 10 rejecl I ....
nearny sta\lon. ThUs. lhe relatrve!y lOw
signal 01 ,he WI(\QeI was overrun by the ata·
t ion, makinQ it unusable on thallrequency.

However, l he secol"ld and th i,d harmon·
ics, at 1060 and 1590 kH z, respecl lvely, . re
also av" ilable al • s lightly lower pow",.
level, I" my case. I IIe signal wa s strong
enough to use one ollhe h"rmonlcs.
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RnY CALLBOOKS
FOI a nyone InlMIIBted in RTTV, here are

two books whic h are IndIS p(lnSable_ Tlte
World Wide Redlotelelype Call Sign Lis t
a nd Wortd Wide Radlotaletype Sratlons in
frequllf1cy Oro." These booka pro. ide a
.ast a mount 01RID inlorm.tion In a mini·
mum 01 apace. and they h... lleef'l de-

.t.cconling to tM ..-ellieatlons. tM unit
ha$ a 1l!e expe<:lan<:y 01 abOul 10 years. In
addllion, lhe nalu.. 01 tM Widget p<eventa
il Irom be<:omlng ouldltlKl-unllke I

Ir-.::eivef. small gadgeta do not haVll 10
be atlle ollhe en. II comes ,,'111 e:»d4ly
" 1IT. nly and may be repaired 101 • nominal
f_ ..illlin 90 day$.

For lurtller informaliOn. eonlle:! Dow
rron. 80_ 26 7. Sout" P.nd_ CA 97030.:
(27~-3706. Reader ~lee numt>er 488.

......, L J....."'. WB8JLG
za Stlfl

Imagine lis tening 10 wealhe!' bullell...
from KUwa it. 01 milnary messaoes !'om Et
SalYadOI... forces. "'lthougll ee I,. n.",i.
lions may be e"coded or C>Itlen¥Ise un
Iranalatable. the matenal is ava ilable lor
-,our atudy

The press frequencIeS lisled WQUkl liso
__ to tle an . xtr......y valuable loot. ...
vast amounl 01 tilllfinQ occurs In tl'le
world's newsgathenng lorees . s tM d.y·,
events are dlslilled into. ha tl-hou' news
cast or a lew oolumn. of print. By luning In
the press t'eque ne "". you can catch much
0111le ""wa before It has become viClim 10
the lillerlng p'acen,

You need no t wo'ry .boul lhe inlorma.
lion becoming very fa ' oct 01 d.le , eithe"
Harringlo n upda te ' hlB ma terial three
Urnes a yea' in wpplements to the main
lia\. ...11 0 ' lhe entrlea have~n posilively
¥lfiloed before lhey can be listed in lhe
books. Hamnglon', stringent ,equirements
include ¥lfilicltion 01 lhe alation'. ,,0·
is lence by tl'le .1.lion usen, by tl'le ITU, 01

by lh<"" reportl of the Itlloon from dill",.
enl SOtln:eB or.t dlHerent limes.

My surptIsa upon _ng _ lists mIIy

be likened 10 tM '-lIng t had wlletl I tumed
on a Ilam-llanod radiO for the hrat lime ,
There·s. whole new world out there wart '
ing 10 bee,plored, and these booka are lh"
Ile y 10 il

For furth"r inlormaUon. conlacl Un iver·
Sill ElectroniCS, Inc" 128fJ Aida Dr••e,
ReynoldsburIJ OH . 3068; (61. /'866·.6()5,
Reader Se",le ll num ber 4801.

......, L Jenkin. WB8JLG
n SIIH

The ClIISfgn liat. IttllOugll .....11er lhan
II'Ie ltequency liet. CO<1tains Ibouf . ,000 en
tlies. In Idehloon 10 tl'le callaign. each enlry
ineludes tl'le Iocalion and se<V1ce of tMII.
tiOn. Appendle.. OIlM lurtllef ;nlormat ion,
from. Plrtl.1 reproduc tion 01 ITU "'lea
rela ling to station IdfIntl!lcallon to. list of
5f'''' ice and country a bbrevillio na.

Nol only doea thla boo~ cover RTTY all'
tlon., bu t l iao Il lncludes CWowea the r, e nd
sa telille .ta llons aa we ll.

TI'Ie cansign book provides . uMlul con
junel 10 Ille frequency list, In addition 10
canyl~ inlorm.lion no t eontainlKl in tl'le
othe!' booI<. 1111 especially uselul becaUM
stlhOl'lll do not .I...ys remain on l!leir
posted ltequenclllS. • nd lhe call letter book
ptO¥iOes a rap;d fMlnS of ldenllfying IMm.

To lacim.le mefging these lis lS ..ith..,.
dllional Informalion Qamered by lhe_,
......11'Ier book has been bound. 801l'lliSlI.''
held lagethe!' .. ilh staples. !SO lhe pages
may be elsily separaled a nd pllCld InlO I

1oose-1e.1 binder 01 olher no tebool<,

The amount 01 Information conlail'l$(1ln
tneee book•. IS we ll aa the a mou nt 01Inlo<
mahan tranS!flf which lhey represent, IS
notlling $hart cttaruasnc. Idid not rea llzeun
!ill began to pe<use the lislS how much I....
lo rmallon la accessible 10 tl'le him 0< SWL
equipped with RTTY a nd a ger.eral-cooer.
&{Ill r~_.

The bKk of the book CO<1t.1M 1 IlSI of
p<esa lleNlce lreQuenc:ies by counlry. _.
¥Ice. and IreQuency. ...not'- appendixllsls
st.lions lIanamlllingmet~dall,
and. third g..... u'~'1y slation. IlltltlI¥iI·
liona and ",,_,ic$.

$lgnlKl 101 el.5Y <OCCfIS' and cfOM-fllle, ·
...eing.

The RTTV a\lltion frequency li-' has 2.198
liating,. • numt>el' ..hich is eonllnuoualy
{IfO*inog. acco<ding 10 lhe book', publilhef
Thomu Harringlon W80MV. H.,.inglon
collects his information from • v.riety 01
aw...... including Ille nu. tM RID _.
vie.. tMmsel¥eS. .nd IWO doz&n llllene<s
he haa alationed *Orkfwide.

The book liats atalions from 3 10 30 MHz
In .ac.nding !req ue ney order. In a«IiliOn 10
tile !" tq ue ncy and callalgn of lhe eeetrcn,
Ha" ington has Included the lIallon'a ioca
lion, the servtce il 'ep,eallnt, (II known),
a nd a nyetner informa tion ha has been a b le
to ccnect. II the baud ,a te dille" h om the
lIandard SO baud. the di lle ,ent rate is
no ted.

The type ot tralhc each .tation h.ndles
is also noted. This ..ill range lrom lest .Iips
IJUCh •• " ry" OI',he QUlek brown fox jumps
0'V9f lhe lazy dog" 10 military Irallle and
_Iilei' bullellns.

Harmonie em;ss;ons of idenlifoed atil
tiona a.. lis led as sucl\, and t!lei' ....nda

menIal lJeQo.IencieS are .Iso gr.en. HafTing·
Ion ...., InI:luded unofficial st.IOOM, tllOSe
Wllh C.'l$igM no l approved by tl'le lTU,.nd
Oll'ler appa"",tly lIf'Idefgl'OOJnd trllflSrl'is
I5lons. Willi each of these lIsunge. the date
a Ir.n.",lsaion !,om the stalion was last
he . 'd Is gi.en, a s well .s .ny other inlorma
Ifon obta ined

The la ng ual/e eac h . tatlon la lra ns mll·
tlnl/la also identilied. in<:!udlnl/ sercc-c-c
IUon. Similarly. s la tlons Ir. nllmilllnl/ ln the
Cy,lIIiC .Iphabet or thlrd·slIlll Cyrillic
aiphablll .... llSO idftntllled,
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AWARDS
Bill Gosney KE7C
Micro'BO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

THE ELECTRIC CITY CHAPTER
OF 1D-X INTERNATIONAL

Eloctric Cily is II'Ie nickn.me gIven to
SCl'Ieneclady. New YO<k. bec.use 01 II'Ie
nUmefOU$ electronl deYeIopments ger'l1If'

a ted by lhe Ed'son Gene<.1 Electflc C0m
pany , ""w II'Ie Gene<.1 Elect'lC Company
CG E). GE ..as lou".,.., In 1962 by the me<.
oe< of tl'le EdlSOll Gene<11 Eleclric Compa
ny and the Thomas Houston Company,

Tile design 01 thia a ....rd ce.-!I!icale is
based on Ih'eeol the most 'amoua people

--

aasoclated .. ,th the Elect"c CIty . As you
hava probably already raeognlzed. Thorn·
aa A Edison is the top piClu'e .nd Cha,les
P. Steinmelz is the bottom plctu'e. The
cen te, picture Is of Ernsl F, W. Alexander
son, who Is responsible lo r tile deSign of
the Fessenden altelnator used .1 Branl
Rack. Mu s ach use ll s .

To go back • little , Regin&ld Fessenden
lphys ic is l. in..nlor, and radio ptOneef) of
the Nalion.1 Electr ic Slgnahng Company
bel-..d in the poISll);hty 01 developing
...-.oolh and eonlinUOlls 110.. 01 lIigh·fre
quency vlbrationa. ..h'ch . at 1M lime. ..as
impossible wilh Ihe inlerm'llent ap.Irk.
gap systllm lhen in use . HeenYlSioned the
Ide. 01 supenmposlng t~ l'Ium.n ¥(lice
on the eontinuaus !low 01 hlgh·hequency
.ibr.lions in much the same m.nner as

G:~r ~Irr lrir aJilll
.....' .... ......"....,""'..

THIS CERnAC'"TE Of
ACHlEVEMENT IS ISSUED TO

FOR OEI.4ONSTHATED
OEVOTJON ot.NO ABI.1T"'I" . WITH

S&'iCERE EFFORTS TO. PROMOTE
FRlEI'«3StF. GOOOWU. AND

OUTSTA~ COMI.4UNIC'"TIONS
ON to METERS

'l. .Icc' .,....,...",,"",,_....,,,,,~

"'Iax.nder G Bell hid dOne on tl'le direct
CUffenl ",t II the teleptlOne , How 10 p<o

duee II'Ie lI,gh-f.equency,vlbrallon flow
..as tl'le great problem. BeI.... ing that a
gene<alOl miQht be buill with thIS ca.PilM·
Ity and being lamihar wilh lhe h igh-l,tI'
quency dynamo buill by Elihu Thomson 01
GE. he conl.cted GE. In 1903 Stalnmetz
built a 10,OQO.Hertz allemato, 101 Fusen·
den, Tha oulput 01 this alle,naIO' wu.
who pp'ng 1000 Watt s

In 1900f sessence n o ,de ' ed an allerna·
1m capable 01 100,000 Hertz. The o,de,
was anlgned to. brillian t younO engine...
al GE-Ernst Alexanderson, The mectune
waa completed.nd tested at 50.000 He rtz
in Ihe summer o! 1906 and waa delive'ed
to Fessenden al B<ant Rock. U. I"st oem·
onsrraliOn deserves 10 go do..n in lI,stO<y
as oneotll'le g.e.1events;n SClenllllC an·
nal. TI'Ie demons".hon. parlor""", on
enristmas Eve. 1906. is descnbed as 101
10..., Earty in the evening..."elessoperil
tors on ""P. ",Ihin a r<Odolua of """eral
l'IundrtKl mIles apra"'ll to allenlion as they
C.ught tl'le call "CO CO" in MOl" COdll.
Was il ••hip In dist,en? The y Ilsleneo e.
gerly and, to Ihei, a mazemenl, heard. hu·
man voice coming fro m the;r equipment
-SOmeone was spealling' The n , they
he ard a wo man 's voice In song. It waa un·
cann y! Many o! Ihe opera tors called lhe lr
ollice.. to come and lis ten. Soon. Ihe
wi' e le s s rooms we,e crowded, Ne ot,
someone wu heard ,eadlng I poem, Ih" n
lhere was . violin solo. Then .• man made
a speech. • nd they oould underSland
mosl of the wOlda. Finally,l1Ieryone ..flO

had hea'd II'Ie broadcast was asked 10
.."t. 10 R. .... Fessenden al Branl Rock ,
TIli....a, I'IOw the first voice radIO broad
ca.st in h,llO<y ....a Iransmilled.

No.. you can unde<Sland *"y tl'le Elec·
tric C,ty CftIpler 01 l().X Intern.honel
ChoM 10< the., center piclu,e • man
whose picture la probably not 'ecognlzlKl.
bul ..hose achievements in voicecommu·
nlc ations maelll poss ible the l'Iobby and
th e way 01 hIe we nOw all enjoy,

To otltain the diSlI"!luis/>ed Elecl' ic Ci·
Iy a wa'd . lIaloons muSlaceumulate a 10
tal 0150 points a...ell as work a minImum
of Ih'ee 1().X Internalional cl'lapters. FiVll
points ar" scored 101 CH piUS CI.4. C
equalS lour pOlnls. IiC plus l is thr_
points. FS p-1us OX IS two points. • nd all
Oillers .re one point.

Fo rwa rd a tiS! 01 your contacts and be
sure 10 include the 10-tO number 101 each
stet ion wc-eeo. Enclose IUlO plua two US
n-st-cress alamps: OX stetreoe enc lose
12 00 in US lunds

For lurther Into,mation about this
a wards program or to submit an aw.rd ap
plication. add,ess you, eOf,espondenee
to: Iva n St,llwell WA20IZ. 18 Eng le ha rt
Drive. ScOII. NY 12J02

TWO-LETTER CALL WAS
Represenllng II'Ie Heart 0' Ame<ic. Ra·

diO ClUb. Inc., 0\11 of Kansas Cily . MIS
soun, comes Ihi. WorIled ...11 Stales a..ard
announcemer>t I,om OIH' good '''end. ...
tioogenlud WBIRAF.

To qualify lor Ih. T..o-tetter Call
Worked All St.les aw ard. II\(! applicant
must work one two-letter callsign in lIach
o f tbe lilty US states, T..o-Ie ller cali'
wo uld be. lor uample, W"RR AK".....
KB"Vl , e tc. In .ho'l , any call with two or
le s s c ha ,ac te,a In Ihe suWo qu ali lies as a
good contact.

To a pp ly lor tillS . wa'd. prepare. list 01
contacts in alphabetical order by s tate.
giVing the c.llIlgn. date wor~ed. band.
mode• • nd ".1"'. Have YOU' lisl of eon·
tacts _,fied by two .mateurs or any club
SlClalary_ Send • 12 ,00 (US tUnd a onlyl
a ward fN 10: Ad"."us Hoagenr...".~
E 28th St,..,1. KanNa 1.1064129

WORKED LAEN P AWARD
The Bof•• """'.teu, Radio Sociely of

Sweden ia p'oud to announce the Worked
....lIlaen P . ward, thiS a ward is a va ,la bla
to licensed amateurs and SWL Slat iOn•
worldw ide.

To be . a lld . all con tacla mUSI be made
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ELMER OF THE YEAR

r

The Scut trwlre Employees Amateur Ra·
dio Society (SWEARS), based in Carrollton,
GftOrgia, announces that the second an·
nual SWEARS annive,sary special-.evenl
station wil l be acti vated on March 2£, 1963,
to honor the 33rd anniversary o f the parent
company's (Southwire Co.) first production
ot wire. Specially-desig ned QSL cards will
be awarded.

Plans call fOr ope ration on 14.270 ( :I; 10
kHz), 21.345 MHz (:1;10 kHz), and 28.600
(:I; 10 kHz). NO\'lces should check the fIrst
to kHz 01 the 15- and to.merer eaeee. cper
etten wlil li kely not be continuoua on all
bands, so check all frequencies. For fur·
ther information, contact: Terry Mart in
W04AON at (404~832·5375.

Sryan TX 77801. Hope to pluck you from
the pileup.

SOUTHWIRE COMPANY

Will iam Eylef, Jr.
454 Kant AYa.

Catonnil la MD 21228

issue of 73. Any assistance would be great·
iyappreciated.

I would like to purchase acopy of the CQ
Surplus Conversion Manual and the manu
al lor a Hammarlund HQ·l l0A receiver.

Richerd McCubbin WD8ROH
Bo> 65

Mull iken MI 48861-0065

NOW, radio amateurs at the world will
have an opportunity to wOf k the home of
the Chic ken Ranch. Using the callsign,
W5VD (very dist inctive), the stat ion will
operate f'om t2QOZ March 12th until
1600Z March 13th. Depending on the band
condi tions and the time of day. prime fre·
Quencies will be 7.280, 14.280, and 21.380
MHz. CW frequencies will be 7.100, 14.050,
and 21 100 MHz with period excursions in·
to the Novice band. Special cert ificates
and QSL cards will be available to those
who wo rk the Ch icken Ranch spactat
event slat ion. OSL to W5VO. PO Box 3225,

a part of TeHS fol klore whEln it was ex
plaited by a Houston newscaster who pro
jected it into the liVing rooms and poli tical
backrooms of Texas. It became nationally
famous when used as the setting for a
Sroadway musical and a Hollywood
mOVie.

HAM HELP

Francis C. Leonard W2NPT was chosen as QCWA's Northern New Jersey Chapter's
'"Elmer 01 the Year" by a commlffee which included such prominent local amateurs as
George Diehl W2iHA, newly elected dire<;for 0/ fhe Hudson Division of the ARRL. Curtis
Williams W5DTR/2, seCflon communications manager of fhe Northern New Jersey Sec·
tion, and Joseph Painter W2BHM. head 01 the W2 QSL Bureau.

W2NPT, a lounder andpast presidefllol the Fair/awn, New Jersey. Radio Club. has de·
voted mOSf at his fime tor tne pasf 20 years fO hetping new and would·be hams-old an d
young. boys and girts~obfain fheir tic~efS and gei on the air. His basement ham shac~

continullS ro be a haven lor ha/ching new ham ops.

I need the service manual and schematic
lor a Hammarlund HQ·145 and a Gala.y v
transceiver. I wou ld p,efer the original, but
a copy is OK.

Henry Gelbraith W9RDJ
1214 S. Alyord Blyd.
Eysnsville IN 47714

I am looking for RTTY softwa,e to use in
conjunction with my TRS-80 model I and
the MiCrO Modem, which I bu ilt from plans
which appeared in the september, 1962,

THE BEST LITTLE DXPEDITION
IN TEXAS

To Quali fy, the applicant must wo,k any
two stations on Amelea ISland Florida on
or afte r January 1, t975. You may use any
band Or mode. Submil log data and $2.00
or eight IRCs 10: Vance tectene. 2618
McGregor Slvd., Fernandina Beach FL
32034.

JUMBUNNA AWARD
ChriS LeVingston VK3AOR. from Kil·

syth, Australia. writes to tell us about an
awa,d dedicated to the Aust ralian Novice

The award requi,es the appi icant to
work and confl,m a minimum 0115 VK3
Novice stations. Prepare a lis t of Qualify·
ing contacts In order by their callsign , giv
ing lhedate, time, band. and mcce ot corn
municatlons. Have this list verified by at
least two amateurs Ora raote club officia l.
The cost of th is award is $300 Or 12 IRCs.
Send your application to: cnr:e Levings'
ton VK3AO R, 2 Acacia Avenue, Kilsyt h,
Victoria , Australia 3137.

Sy the way. VK Novice stations are
identified by the suffix N. V, P, or K. The K
suffix denotes a combined Novice and
limited license holder. These stations are
permitted CW on 3.525-3.£25 MHz, 21.125·
21.200 MHz. and 28.100-28600 MHz. They
are limited to ten Walls de of power. On
SSB, Australian Novices may operate thir·
ty Walls PEP on 3.500·3.625 MHz, 21.150·
21.100 MHZ, and 28.300-26600 MH z.

Chartered under the laws of amateur ra
dio camaraderie and brotherhood , the
Texas Independent Telegraphefs Society
is proud to announce the Best Little OXpe·
dition in Texas on the wee kend 01 March
12·13, 1963. Members and fr iends of the
society will be ope rating from LaG.ange.
Texas, the location of the famousChicken
Ranch.

Fo' those hams who need a peck of Tex·
as history, the Chicken Ranch represents
the oldest Inst itution in Texas. It became

This awa,d is spcneoeec by the Long
Chat Ham Club In celebfation o f its
sensational start . All the club memberS
prater a long OSO with OX stations rathe,
than a Short contact The DX·LCHA is is,
sued tor confirming contacts with live for·
eign ham stations for more than IiIteen
minutes each.

Fo' the awa,d, send your app licat ion,
GCR. 0' log, certif ied by a local radio club
or two othe, amateurs, wi th fou' IRCs to:
Award Manager Aki Kogure JGlU NE.
Charme 11303, 5-37·5 Denenchofu, Ohta
ku , Tokyo 145. Japan. Be Sufe you, appli·
cation c ll!arly indicates the beginning and
ending time 01 each contact made.

ISLE OF EIGHT FLAGS AWARD

THE OX LONG CHAT HAM

on Or after January 1, 1980. Applicants
may ut ili ze any band or mode; however, re
peater contacts such aa those m ade on
100meter FM are invalid.

Scandinavian countries must wo rk and
confirm 25 dilleren t stations in Laen P
Sweden. Other Europeans must WOrk 15
dillerent stations. while stations outside
the European continent must wor k a rrnnt.
mum of live different stations In Laen P
Sweden.

GCR ap plies. f orward you, ver il ied list
01 contacts to: La's Lind SM6NT, Ekesund
S·520 11 , Veg by, Sweden. Enc lose $2.00
(US) Or ten IRCs.

Represen ting the on ly locat ion in the
United States governed under eight Hags,
Vance LePierre W51JU wri tes to share
with uS the isle of Eight Fiags award. As
they appear on the certificate. they fn
ciuoe France (1562-1597), Spain (1 597
1735. t748-1763. and t783_t621), Great
Srita in 11736-1748 and 17£3-17831, the
Pat riof's Flag of 1812, the Green Cross o f
Florida (1817), Me,ico I1817). the Confed·
erete Flag 11861 -1862), and the US Flag
(1821).
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GENERAL-PURPOSE LIMITER: The FET is used as a variable resis 
tor forming par' of a vol tage divider across the input of the 74 7 op
amp. 01, which is fed through the oot hanging on the output of the
741, does not begin to conduct until the negative cycles of the out
put reach about.6 V. The rectified voltage is applied to the FET,
causing i ts resistance to vary with the volta ge. When the circuit
reach es i ts limit, the gain is grea tly reduced. To set the circuit up. ap
p ly 20 mV of tone to the inpu t while mea suring the output. Adjust R4
until the gain iust starts 10 drop. And 10 roll o ff the low end, pul a
.25-m F capacitor between R2 and ground.-Allan Joffe W3KBM,
Dresher PA.
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'00111
, •
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)02~
" , ~ .
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Do you have a technique, modification, or easy-fo-dup licate cir
cuit that your fellow readers might be in terested in? If so. send us a
concise description of i t (under two pages. double-spaced) and in
clude 8 clear diagram or schematic If needed.

In exchange for these technical gems, 73 o ff ers you the choice of
a book trom the Rad io Bookshop. to be sent upon publication. Sub
mit your idea (and book choice} to: Circuits. fditoriaf Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned if an SASE is enclosed.

CIRCU ITS

... '"

ISOL .fOO ~

, u ..s rOll"fR

RTTYCONSTANT-CURRfNT LOOPSUPPLY: This supply provides a
constant 60 rnA or 20 rnA, regardless of the res istance in the loop.
The supply 's current is determined by the value of the res istor com
ing ou t of the MJE340 transistor.-AI McKenna WB6BSP,
Healdsburg CA.

'000, ''00.

,"

VCO·DECODER INTERFACE: This circuit matches a garage-door·
opener encoder/decoder chip to an NE566 vco. It provides proper
matching between the CMOS device and the vco as well as a shif t
adjustment. The 10k oot adjusts the frequenc y between t5 and 400
HZ.-Will iam Desnoes W2HBC, Oneida NY.
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ICOM 720A CONVERSION: This simple change makes the CW side
tone volume tnaeoenaent ot the af gain control. All you have to do is
cut the top loop on RI29 and solder a 1()()().pF disc capacitor from
R729 to pin 2 of IC t . You can reach the parts through the access
cover.-Peler Wigg in ZS6ARW, Alberton, South Afr ica .

LOW·POWER AND RETRIG GERABLE TIMERS FROM NA ND
GATES: Fig. 1 shows a simple one-shot timer which is not retrig·
gerable and, unlike some timers, is not affected by a s teady signal
on the trigger. Th is timer costs less than those using a 555, and i t
also has complementary inputs and outputs. The quiescent current
drain Is less than 100nanoamperes, and the circuit can sink or source
about 0.5 mA while operating from 3 to 15 volts. Although this circuit
cannot directly drive a relay, it is useful for driving more logic. The
upper limit on the time period is limited by the quality of capacitor
used, with about 10 minutes being the limit for most junk-box erec
trolytics. Fig. 2 shows a simple retriggerable timer. The output of
this one is normally a lo w, going high upon a low trigger. The output
time wiff be extended each time the input is triggered low. Don 't tor
get to tie the inputs of all unused gates to + vee. The values of R1
and C1 will determine the timing on both circuits. The formula O.BRC
will give an approximation of the time in seconds.-Craig Crichton
K7UKW, The Dalles OR.
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25+ WPM~CT1325~Th ' s Is the tape tor that small
gloup 01 overachieving hams who wouldn'l be content to
simply sat,sly the code requlfements of the Extra Class
license. 11'5 lhe toughest lape we've got and we k....p a
permanen t I lle 01 hams wno na~e reas tereo It Let uS
know wnt!n you're up to speed and we' l! inscllbe your
name In 73'5 CW "Hall ct Fame."

"OUTRAGEOUS"

20 + WPM - CT7320- Cooe is what gets you when you
go 10' tne E. t,a class license, It is so embarrassing to
pamc out ,.ust because you didn' t prepa,e yourself w ith
thIS tape. hough tmsrs only one word laste< , the code
gloups are so dil!icu!t that you ' ll atmost fall asleep copy
Ing the FCC stul1 oy comparison, Users. report tM ttnt!y
can't bel ieve how easy 20 per ,ea lly 's w,th Ih ls fantasllc
one hour lape

6+ WPM _ CT7306_ Th is Is the practice tape lor the
NO~ lc e and Technician licenses, It is made up of one
SOlid nour 01 Code. sent at t he off icia l FCC standard (no
other tape we'.e beeru uses these standards, so many
ceopre Il u n~ lhe code when they a,e sudden ly-under
p,essu,e- faced WIth cnalacte's sent at .13 wpm and
spaced 1m 5 wpm). ThIS tape 's not memorozable. unilke
the zany 5 wpm tape. since the code g'oups a,e enti rety
,andom cnarsc te-s sent ,n Qroups of I ,.e.

"COURAGEOUS"

5WPM-CT7305~Th's is the beginn ing tape lor people
who do not know tnt! code at all . 11 takes them througn
the 26 letters , 10 numoo,s and necessary punctuation.
comp lete witn practice every step 01 the way usinQ the
newest bli tz teachIng technoques . It is atmost mr-ac
uious ! Inone hour many people~lnc ludlng ~id s ol ten
a'e able to maste' the code. The ease ol learn."g giVes
cconceoce to beginners who might otherwise d'op out.

"THE STICKLER"

13 + WPM - CT7313- Code g'oups. again ,.at a brisk 14
per so you Will be at ease when you sot dOWl'llnhont ct the
steely -ey eCl government Insoectm and he starts ser>ding
you ptaln tanguage at only 13 per. You n~ thIS e.tra
margin to o.....come tnt! pan,c Whicn rs unoversat on .the
test slluatlons. When you 've spent your money and lime
to take the test. you' lt thank heaven you had th,s back·
ll l ea ~l ng tape

" BACK BREAKER"

Code Tapes
any four tapes for
$15.95! $4.95 each

" GENESIS"

GENERAL
LlCEHSE
STUDY
GUIDE

GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M. Daniel NaRK This is th e
complete guide to the General License.
Learning rather than memorizing is the
sec ret. Thi s is not a question-and
answer guide that will gather du st wh en
th e FCC issues a new test. Instead , this
book will be a helpful reference, useful
long afte r a ham upgrades to General.
Includes up-to-date FCC rul es and an
appl icat ion form. Order yours today and
talk to the world . SG7358 $6.95

I V\I )10 BooKSHo P
73

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• NOVic e LICENSE STUDY GUIDE- by Timothy M. Daniel N8RK. Here Is the most up to date novice
guide available. It Is complete with Informallon about learning MorSf.l Code, has the latest FCC amateur
r~u lations and the current FCC application fo<ms. Th,s guide '5 not a queshonJanswe, memOflzation
cou"'e bot rather ,t emphasizes the practical sioe ot getting a ham license and putting a station on the
air. It reflects whet the FCC expects a Novice to know without page al ter page of dulllheOtY. The most
current Informalion slill a~ailable at last year'S priCe. SG1351 $.4.95.'

• NOVICE STUDY TAPES- If you are just getting started In ham 'adio, you 'll lind these tapes indlspen·
sable! This up·to- the-minute revision 01 the 73 Study Course 'S the perfect way 10 learn e~eryth ing you
need to br....ze th'ough the Novice wrillen e.am. Theory. FCC r~ulations, and operating s~ill s are all
covered, and you'll be amazed at how fast you learn using lhese tapes !

Once the test is behind you, these tapes wil! go ri ght on being useful. because they are pac~ed w,th the
lates l In/ormation on selling up your own ham station, and gell ing on the arr.

Thousands of people have d,scove",d how easy teaming trom cesselle can be-order now and enter
me faSC inating world of ham radio! CT7300 set of 3~$15.95.·

Scientis ts have proven that you learn l aster by listenIng m an by ,eadlng because yo u can p'ay a ca s
sette tape over and over in your spare lfme-"""" wh,te you"e drl ~l n g! You get more and more inlo
each ti me you near i t. You can·t prog,ess without solid fundamentals. These uvee hour.long taP<ls g ive
you all tne basics you' ll need to pass tnt! NoYlCl!e.am eas,ly. You'lI ha... an understandIng 01the ba·
",cs which will be invaluaole to you lor the rest o f you' Ii le' Can you alto'd to lake your Neece e,am
Wttnout I lfSI lis tening to these lapes?

New, updated editions

license study guide and novice study tapes.

of our famous novice

FOR TH E NOVICE

LIBRARY SHELF BOXES- These sturdy white corru
gated. dirt boxeseech hold a fUI! year 0173, Mierocom
pufjng or 8{) Micro. With your order, reQuest se lf 
sticking labels fo, any of the lo tlow ,ng: 73, M'eroeom
puting. 80 Micro, CO, QST, Ham RadiO Personal Com·
puting, Radio Elec/ronies, Interlace Age, and Byte.
Order l_BX1000_for $2,00"; order 2·7-BX2002-for
$1,50 each " ; order 8 0' more_BX1002_ for $1 .25
eecn'.

..... ..$tO,75
13 BAC K ISSUE~ 10 YOUR CHOICE
.............. ................. ..$16.00
13 BACK ISSUE- 25 YOUR CHOICE

..$2100
73125

13025

BACK ISSUES- Complete your col lection ; many are
prime collectables now, creeerce in the field! A fu ll col
lection is an invaluable compendium of rad io and ele<;
tronlcs knowledge!
13300 73 BACK tSSUE _ BEFORE JULY 1980

.... ......... ...... ..............., , $ 3.00
13350 13 BACK ISSUE JULY 1980 THRU OCT. 1981

__ $ 3,50
73350P 13 BACK ISSUE NOV. 198t TO PRESENT

..., , , , , $ 3,50
73005 73 BACK ISSUE-5 YOUR CHOICE

73010

....... -- ...
13 BAC K ISSUE~25 OUA CHOICE

....$14,00
Shipping: Please add Sl.oo per magazine, Orders of
ten magazines 0' twenty-li ve magazines add $7.50
pe, order.

St y le X

For Your
Ham Shack
73 Magazine

Binders

Style Y

• Preserve and protect your collection fm a lilet ime '
Orde r tnese handsome red binders with go ld lellerinp ,
$7.50 lor t , 3 10' $21,75, 6 fo, $42.00. IPostpa,d w,thln
USA, please add $2.50 per c-oer outside USA.) Chec~ or
money orders only, no phone or C.OD, orders 13
Binders, P.O. Box 5120, Phlladalptlia, PA 19"1,

• NOTI!; -lI.bo..e .ddt".. for BiDden ....... ,. .

-_._-.-~-

W2NSDI1
Style W

SU/I

e a Sl CARDS-73 turns out a l antast ic ser ies ot OSl
ca'ds at about halt t he cost ot ha. lng them done el se·
whe' e because they are ' un as a fill ·in between prin t ing
booh and otMr ,tems In the 73 Print Shop. 250 St yte
W- QW0250- 10' $8.95· : 500 Style w - OW0500 - 10r
S13,i*i ', 250 Sty le X-OX025O- for $8.95' : 500 Style
X_ QX05OO: 250 Styte Y- QY025O-for $895 · , 500
Style Y-QY05OO-for $13.95. · Allow 6-1 2 w~s . tor
delivery,

' Use rtie crcer card In this magazine Or Itemize your order on a separate piece 01 paper and mal l 10: 73 Rad io Boohhop • Peterborough NH 03458, Be Sure to inc lude check or
detai led c red it ca rd information. No C.O.D. orders accepted. $1.50 tor t he first book, $1.00 each addit ional book for U.S. dalive')' and foreign surface. For fore ,gn aJrma,1 $10.00
per book. Please allow 4- 6 weeks '0' delivery. Quest ions <egardlng your order? Please write to Customer Serv ice et t he above address. (P"ces subject to change on books not
published by 73 MagaZine.)

'-----FOR TOLL FREE ORDERING CALL 1-800-258-5473- --- ...-/



I V\DIO BOOKSHOP

..- -----

THE CONTEST COOKBOOK - This book revea ls the
sec rets of thaI elite group of operators whO top the lisl
when the contesl results are published. It contains
detailed suggestions 10' the first-ti me contester as well
as tips fo r the advanced opera lor. Domestic. OX, and
specialty contests are a ll discussed, complete with
photographSand d iagrams ShOWlog the equ ipmenl and
operating aids used by I he top scorers. Fer the seriouS
contest.., BK7308 $S,95.

FOR THE
CONTESTER

SSB , . ,THE MISUNDERSTooO MODE_b~ James B.
Wilson, Single Sideband Transmission, . ,thousands o t
uS use It every day, ~el it remains ooe o f Ihe leaSt
unde,stood lacet s o f a mateur redio. J. B. Wilson
presenls seyerai methods of Sideband generation. am
ply iIIusffated wi th charts and schematic s. which will
enable the ambilious ,eader to constrlJct his own sida
' ''' Ienereto,. A must fo' Ihe lec h n ic a ll ~·serious ham,
BK13 1 $5.50.·

WORLD PRES S SERVI CE FREQUENCIES - b y
Thomas Ha rr ington Can'l wait to hear Ihe even ing
news, or ale ~o u wondering about the news t hat ~ou

are n 't hearing? Rece ive b~ Radio Tel el~pe (RTTY} all
the wor ld naws and financia l happenings t-ern me
wodd capitols on a 24 hOU' a day basis. Th is bOOk g iyes
you t he Irequencies and times o t broadcast o f SUCh
ne ws services as AP, UPI, Reuters, TASS, VOA and
Lon don Press. AlSO included is an introduction to
RTTY wi th In lo ' matioo on eq Uipment, antennas, abble·
viati on s_e~eryl h in g you need 10 get s tarted In RTTY.
BKl2<l2 $7.9S'

EVERYTHING YOU ALWAYS WANTED TO KNOW
ABOUT AMATEUR TELEVISION, (blJt __ al rald 10 I sk)
- By Mike Stone WBClQCD. Thi s book is a complete
guide 10 setting up your own amat eur radio television
station. n conta lns-A history, what equlprnent you
need , video theory. cameras, re;::ord&r1l, Ilg hllng. special
eHects, sound ATV DXin9, mobi le FSTV, ATV repeaters,
ATV groups, bui lding pro jects, test equ ipment ,dealar d i·
reclory. a cumulal lY8 irn:\ex o f Ollar 10Cl0 art ic les on ama·
teur TV and much more. Tllil II the new, 1982 edillon ,
From the publlshels of AmatelJr Television Magazine.
BK1244 59.95

INTERfERENCE
HANDBOOK

THE CHALL ENGE OF 160_ The growth 01 amateu' radio
today is encouraging the use of 160 mele,s. All the in for·
mation necessary 10get started on this unique band, Ihe
all·important ante nna and groun d syslems aredesclibed
in detail. Also, haw to get on, top-band operating t ips,
lop·band transmiflers, propagation, weath.. recei ving
equ ipmenl, and more are covered in lUll. The mtrcocc
tion conta ins int eresting photos of Stew Perry's (the
King of 160) shac k. This rel erenca is uselul to new and
e.pe,ieoced top-band opelalors. BK7300 $4,95

VOL. IV IC TEST EOUIPMENT- Be<:ome e trouble
shoo ti ng wizard! Hete are 42 home construction p roj·
acts for building test equ ipment to work with your ham
stati on and. in se rvldnl d igi tal equ ipment. Plus a
c umulative ,ode. for al l our volumes for tne 73 TEST
EOUIPMENT liBRARY, LB7362 $1.95 '

THE 73 TEST -,
EQUIPMENT LIBRARY

ALL THREE OF THE ABOVE
ONLY $4.95 ORDER LB7365

VOL. III RADIO FREQUENCY TESTERS_ Radio frequao.
cy waves, the common denominator o f amateur radio.
Such Items as SWR, antenna impedanca, l ina imped·
ance. AF oulput, and fia ld sl,ength; detailed Instructions
on tesfing lhese It ems indudes sections on ..gnsl gan·
eret o'S, crystal cali b'ato rs, grid dip osclllatOfS, nOIse

l e ne l a t o r s , dumm ~ l oad s, and m uc h m o re .
B7361 $1.95·

RF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD- BK1044 - RI burat, tceeuee . I qua'e wue gen·
eralors, ~ariable lenglh pulse generators-1 00 kHz
msrket, H and rf sweep generatOIl, aud iOosC, allrl sig.
na l injector . 1(6 MHz synt helizer, dig ita l readoulllor
counters. seyeral counters, presca ler, miclowave
meter, etc. 252 pages. BK10U $5.95. '

VOL. II AUDIO FREQUENCY TESTERS- Jamilacked
with all ki rn:\s 01 audio I,equenc ~ tesl equipment. If
you'l e ioto SSB, RTTY, SSTV, a1c., this book 15 a must lor
you. , . e good~ for hl· fl add ict s and experimenters,
too! LB7360$I.95.·

THE 73 TECHNICAL LIBRARY
TOOLS G&

TECHNIQUES

FOR ELECTRONICS

BEHIND THE DIAL _ This book explains, in deta il.
what 's \Ioing on 00 all the Irequeocies, from shortwave
up to mlcrowa~e.ngives the reader a good idea 01 whal
he can lind and where to lind iI, inc ludIng some of the
secret stal ions such as tne C.I,A, and the F.B.1.
Everylhing is cove-eo short o f microwave monilOring,
An~one Interested in purchasing a Shortwave receive,
Should have a copy 01 this book. surveillance, stalion
layoul consideration , antenna syslems, inter face, and
the electromagneti c speclrum. are i nc lu ded .
BK7307 $4 ,95

TOOLS & TECHNIQUES FOR ELECTRONICS- by A. A,
Wicks is an eas ~·to-unde rSllnd book wrilteo tor the
beglooing k it ·builder as well as the ..per ienced hob
byist n has numerous p ictures and descriptions 01 the
sate and correct ways 10use basic aod special ized lools
lor electron ic projecl s. as well as specialized matat
working too ls and Ihe chemical aIds which are used in
repair shops BK7348 $4.95.'

INTERFERENCE HANDBOOK_b~ Will iam R. Ne lsoo,
WA6EOG- Th is timal ~ handbook covers every type of

THENEWWEATH ER SATElliTEHANDBOOK - by Or. RFI prOblem and g ives you I he solutions based on
Ralph E. Taggart WB80 QT. Here is Ihe ccmpletetv up- p'actical ex pe' ience. Covers inl erl erence to TV, rad io .
dated and revised edmon con tain ing all I he lo lorma· hi· li, tetepncne. rad io amal eul , commercial and CB
lion 00 I he most sophisticated and eueeuve space· equipment. Power li ne inl erlerence is co vered in depl h
craft now in orb it This book Serves bOlh the expe rl. _ hoWto locate ii, cere it , work wilh Ih e public. sa fety
eocec ama teur satellite enthusiast aod t he newCOmer, p rec autions, how to train RFII investigalors. Wri tten by
It is an introduct ion to satell ite wat Ching, p rOViding a ll an RFI ..pert wil h 33 years o f experience . Ihis prof use·
the in formation required 10 cons t,ucl a ccreciete and iy illustrated book is pac ked with praclica l eas~· lo-

hlghl~ eflec ti~e ground sreuon. Solid ha rdw are understand in format ion, BK 1230$8.9S,·
designs and all Ihe InstfUctioos necessary to operete PROPAGATION WIZARD'S HANDBOOK - by J, H,
the eqUIpment are Included. Fo' expe"menters whO OWNER REPAIR OF RADIO EQUIPMENT-by Frank Nelson. When 5unspots riddled Ihe wOfldwide com-
lie operating stations, Ihe book cetaus a ll p,ocedures Glass K6RQ, He,e's a bOok Ihat will teaCh you an ap· municat lons netwo,ks o f the 1940s. John Henry Nelson
necessary to modily equipment lor l he new series o f proach to t,oubleshooting without a shac k lUll of Ie$! looked to l he planets l or an answer, The lesult was a
spacecraft . Amateur weathar satellit e acl iY lly ,epre- equipment. W, ltten in a narrative, non·mathemat lcal theory of propagation fo 'ecasting based upon inter·
sents a unique b lend of iolerests encompassing etec- sl~le, It wi ll encourage you to successfu ll ~ fix you r own planelary alignment that made Ihe author the most ra-
tromce. meteorology and asncoautrcs. Join the priy i· rig problems 80 to 90% 01 the lime, Eyen II vc u don'! Ilabia tcrecaster in America loday. The book provides an
leged few In watch iog the speclacie 01 earth as saen want 10 li x. you Can learn a lot abo ut ho w t ~ iogs work enl ightened look at communications pas t, p,esen!, and
Irom space on your own monitormg equlpmen!. and fail. Add to your lib' ary and personal experti se, turuee. as well as teaching tha art 01 propagat ion
81<7383 $8,95.' BK7310 $7,95.' lorec asling. BK7302 $8,95.·

'Use the order card in this maga~ineor i temize youro'der on a separate pleceol paper aod mail to: 73 Rad io Bookshop • Peterborough NH 03458. Be sure to include checko'
detailed cledil card information. No C.O.D, cree re accepted. $1,50 lor I he fi rst book, $l.00 each addilional book fo r U.S. delivery and fore ign sur face. For 10lelgn a lfma,l $10,00
per book. Please allow 4-6 weeks tor deli~e ry, Queslions regarding your order? Please w-ue to Cuslomer servrce at the above address. (Prices sub ject to change on books not
published by 73 Magazine.)

'---- - FOR TOLL FREE ORDERING CALL 1-800-258-5473-----"

HAND BOOKS FOR
t"\.EWI THE HAMSHACK
AM ATEUR RADlO C"LL DIRECTORY, 1932·1983 Edition.
Compiled by: Jack A. Speer N1BIC and AGook K. Anand.
Here II la, and at a price you can afford l A dlfectOl)' of
over 410,000 radio amate,,~ in Ina Unlted Slates (as
li censed by lhe U,S. Gov'I). Completely updated for 1983.
Easy 10 handle 8 '1. )(11 formal. BK 1254 $12.95
THE TEN METER FM HANDBOOK- by Bob Hail K9EID.
Thi s h,ndbool< hn been pUblished to help the l en melar
enlnuSiaS! learn more abou t the many methods 01 con
versions and tricks tna! are used to make e~ latinll units
work beller, Join lh<l great " !inke'llfs" 01the world on len
FM and enjoy lhe lant ast lc amount or lun in communi·
cating with amateur 51" llon8 worldwide On Ian m\ll..,
FM. BK1190$4.9!i°
THE COM PLETE SHORTWAVE L1 STENEl'l 'S HAND
800K, 2nd EDITION by Han k Bennell and Harry L.
He lm s. Tllis comprell enllve vo lume contl ln l loads 01
new In 'ormatl on Irom allover t ile world on tile letelt
de~elopmlnts in SWL tecllno logy clubs, eeeccteucne.
ptact ices Ind Itat lons. A thoro ugh guide to lIetlonsof
the world b y general continentel erea and frequency Is
included, BK12.1 $9,95

THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM
REPEATERS-by Bill Pasternak WA6tTF (l utM ' o f 73
Magazines monthly column "Looking West') This Is the
book lor the VHFIUHF FMer, compiled from meterlal
submilled by over a hun dred ind lvlduels, clubs,
organizat ions and equlpmanl menulaclurefS, A " must
ha'ffl " tor your ham shack ahell. BK1185 $ t 2.95.'



I ~DIO BOOKSHOP
ANTENNA BOOKS

VHF ANTENNA HANDBOOK _ The ..... VHF AII' _
Hendboot, del..,. the theory.lJnoQft. and COI'IstruellOI'1
of h",ldleds of d,ll..."t VHF and UHF .n'........ . . _.
prKllelIl ,tlOol< ...nnen lor the I_age amateur ",1'10
!lIkes lOY In build,ng. no! lull 01 eoml>le_ fo<muln 10< the
oes;gn 1lfIQ''-_~ked "" th 'lIbu1ous antenna projects
you~ buIld. BK7JEilI 55 915,'

All ABOUT CUBICAL QUAe ANTENN AS (2ncl edI
tion)-The "C IaU Ic" on Quad design. U>eory . con
SIruc1ion. and ope<luon. N_ 2nd ecI,toon cont.,ns
new teed and matching systemSlnd""",dat• . 8K1 196
lS.95.•

THE ftAOlO AMATEUR ANTENNA HANDBOOK- All
abOut w,re anten"... r:.am.. tur>Cl<$. o.JU'l$. coax.
radiaols. SWR and !o-s. ae... w>d complete Infonna.
lion. BKI19956.95

VHf HANDBOOK FOR AA OlO AMATEURS- Coo te ins
In forma tiOn on FM Iheoty, opet'lliOtI and equipment ,
VHF lInt ennl' design and constn"clion, satellit.fME.
and the r>ewest solid·sta,e Clrcuisl, B1I1198 $6.59 '

THE WELL
EQUIPPED

HAM SHACK

COOK BOOKS

nL COO KBOOK- by 001'1 lancasle, . Explalfls ", ha t
TTL IS. hO",.t wor ks . and ho'" to use it. DISCUSses PliaC'
t'c.r .ppllc.uons. such lIS a d ,g ila l counle, and d,s·
play syst..... evenls co... nli!f. erect,on tC stopwatCh.
d,g'UI vOltm"',,, a nd a dig "a I t a c h o m e ler
BI(I063$9SO '

CMOS COOKBOOK- by Don laneast.., Det.,ls llle
"ppltC. tron 01 CltiOS. the ro'" po",... IOgtC lam,ry
.... 't.Dle lor most.pplications p'esently dom,naled by
nl ReQ ,red re'd ,ng lor every seroous d ,g ,tar e x·
I"" i .....nt i BKI Ol1 S10 ,50 ,'

TVT CooKBooK-Dy Don Lancast... , DeSCrtbes tile
uM 01 • st.nd.,d teleYlSron , ,,ce ' . e , as • m tC'opr-o
ce s so< CRT term,nal. E>pla ,ns and desc"bes cha,ac
ter O"ne•• tion. Cu,sor con t,OI a nd ,nlerlace in lorma·
Iron ,1'1 typtC. 1. easy·to-unde/stand lancast... s lyle
Bit 1064 S9 95"

IC O P·AMP COOKBOOK - by Waullf G Jung. Covers
not on ly tile baSIC Iheory 01 the IC op amp ,n g,..1
delad. but also ,nc ludeS ave.~ ptact,cat ci'c... ,t .p
pl,e:.t rons. hbl!'ally ,lIus t' a led ~2 pages. !roy, ,, 6.,.. .
sollbound BK1028IU 95 "

13 DtPOLE AND LONG·WIRE ANTENNAS- bi Ed"''''d
Iol . NOli W3FQJ . Tllis is t ile lor.1 cotlec llon ° v'rt ually
.... ry type 01 wi,. a nl . nn. used by .m.t.u'S, Inc rudea
d ,m.nSlons . conhgu.at,ons. and d"la,1e<l consI, ...c t,on
d"t" tor 13 d iUer.... t "1'11"1'11'1" lypeS. Ap pend ,c••
desc,ibe llIe conSl,uc:lion a t no"e btidges. Itne I.......S.
and dala On meaSUrtng ." sona nt I,equenc y. Yeloe,ty
lac tor. and S"". BK1016 $5.SO.·

--,---.-.__ .

CUBICAL
QUAD

HOW TO DEfEND YOU RSELf AGAINST RADAR_ by B'uce f . Bogne, and Jam&s R. Boc;lna" a la ",ye, and ,lIda'
e.pe ' t. This book liIiy" you llle amm... nltion 10 cha llenge the ,ad a ' "e yldence" tha I usuaBy leads to a speeding
conviction. The major palt altha book da,.lIs tha Inna r ",o 'k lngs 01 'ada, -yo u' lI become mo,e 01an e >pert than
mos t police o Uice'S and judges. Tile remslnder 01 the book ecuteee ho", to de 'end yourse ll aga ins t s speeding
licket_the observa tlona. me n u,.s and t,, $Ilmo ny yo u must o bt.ln to de fe nd youreen ",ll llo...1 the help 01 a
la ",yel, The p rice Is a laI lesa the n a line' 8K1201 $6.95."

MICROCOM PUTER

SIMPLE, l OW.cOST WIRE ANTENNAS FOR RADIO
AMATEURS- All new data and~hillll you wanl to
know about Iow~l, mulU.oand lIntennl$, I..... pens ive
beams. " Invisible" anlennn tor hams In "tough" Ioc-.
tions. BK120ll $8.95

BEAM ANTENNA HANDBOOK (N_ 51tl Mlltlor'l>- by
William l. On & Stuart D. Cowan. Yagi beam theory. eon
Slruction a nd operalion. In'annalion on ",i'e beams.
SWR cu.-..es and matcll ing sySlems, A ··mus t'· lor
SIIOOUS OX""". BKl 191 ~95

BOOKS

TlIc c/Hall'oc "I'

' Ham "Radio

".

WORLD REPEATER ATLAS- Comple te ly upda ted. 0""
230 Pag'lS 01 'epeale, lis ting s ere inde.ed by loc:aUon
and t' llQ UIIIlCy. More than 50 maps pinpoont 200CI ,epeat·
er loca tionS throughout the USA. Foreign Ilsli ngs in
clude Eu,ope, the Midd le Eas t, South Ameoica . a nd
Alnc:a. 8K7315 $2.00

THE MAGIC Qf HAM RADIO- by J e rrold Swan k
WSHXR UndM' various Cill1s ig ns. W8HXR has been
heard on tile ham bands 1Ilnc:e 1919. He has watched
amateu, 'adio prow from lhe days 01 ModttI Aspark coilS
to an er. 01 m,croprocesSOfll and saleliite communica
tions. Jeny has ' esponded to calls lor help lrom eartl'l
qu.ak.lIfriekn M~ua sod lomadcwlW~Xeni.. Ant·
arctlca, 00lI 01 man. loneliest outposts. has been a bit'"* lonely. t l'lanks to Jerry's t irttlllSll phOrlIIpatChlng ef·
lori S. Or.wlng on hi. own coIOfIut ttxper;eneea and
thOse 01 many other hams. Jerry has compj led til" tfIoIOf'd.
piC1..... o f I'Iam '''''10 during the past six dee......
IJK7312 $001.95

TEXTEDIT_ A Complete Wo ,d P,oce..lng Sy.tem In
kit fOfm- by I,,,,in Rappa porl. TEXTEDITIS . 1'1 ine.pen·
slv.. wm d crcceescr thaI you can adapl to aull you '
needs, f,om writi ng fo,m le tte,s to la,ge tUIS. Il ls ""II·
ten in modules, so yo u can load . nd use onl y lhaS-po'·
tions lh a l you need. Inc luded a,e modules th e l pertcem
'ight justifica tion. ASCII u ppe,/lowe'c... conversion,
ana- key ph ,ase e nte l ing, comple te ed lto,l al functions.
a nd much mo'e! TEXTEDIT Is w, itte n In TRS-ao" Disk
BASIC, a nd the modules a,e documen ted In lhe
a ulhor's adm i,ably eree- tutc nar "" illng Slyl•. No l only
does Irwin Ra ppa port e xplain ho", to ... se TEXTEDIT; he
a lso e . plains Plog,emmlng techniques implem.nted
In lhe syslam. TEJ(1EDIT Is an ine.pensive wOl'd pro.
ceesoe that helps you leam abotl l BASIC p'ogr.....
ming, Il ls ....,i llan 10 ' TRs-«) Mode ls I and III wll h TRS
DOS 2,212.3 and 32K, "TRs-«) . nd TRSDOS .'e t,..,.
marks 01 the Radio Shack Division 01 Tandy Co,por•.
tlon. 8 K7387 $9.91

THE SELECTRIC INTERfACE- by Geo,ge You ng. You
naed t he q ua lity p,lnt tha I a daisy "'h" 1 p,lnte, p re
vldes but lhe thOVghl 01buying one mak e. you, wa llat
"'ill. SELECTRIC M INTERFACE.• step·by,sle p gulds
to Inte,facinllan. IBMSelec tric 110 Wllte, 10 you , mtcrc
compute'. w,1I g,ve you lh.I quality at a f' ac llo n 01 the
pllce, Geo,ge Yo... ng , ce-eutncr 01K/lobe ud Mlcrocom·
putmg magulne" popul., " Kilobaud IUn " oom"
se'les. o ltel'tl a Io",..:ost 'Ilemallve to buying a daisy
", heel p,inter. SELECTRIC INTERFACE includ.s: step
by·step Instruc tions. t ips on pUlchasing a u.ed seree
t'ic. Inlormatlon on ..,iou' Seled,lc modelS. Includ·
Ing th e 2140, 2980, and OUla 1041. d , lve, soll ",a .. 10 '
Z80. 8080. • nd 6502 chip• . tops on Intlll1aclng tech·
niques. With SE LECTRIC INTERFACE and some back
ground In eltte:tronlca, you can have a IIlgh-quality. 10",·
cosl, Iell ..,-qualily pointe ' . Peta.. nol lnctuded . Bl< l 368
112.91

4OCOMPUTER GAMES fROM KILOBAUD MICROCQM·
PUTtNG- Fony g........ in nine d iNer...t " 'lIllO'iIIs.
G"""" for la,ge and amall .ystems. and a SIIC1Ion on
cak:ulator Q&fTI8s Many versIona 01 BASIC used and a
wide variety 01 systems ,epre_'t"". A must for IIIe
seOou$ (X)n\\)Uler gamesman. BK7381 $1.95"

SOME Of THE BEST fROM KILOBAU DlMtCROCOM.
PUliNG- A couecnoo 01 IIIe best alTiclea that have
recently appee'ed In KilobaudiIolICROCOIol PUTING,
lneluded is material on tile TRS-tIO and PET . ystem..
CPIM. tile BClEIMlOB&'Z8O chips. tile AS R.33 terminal.

KILOBAUD KLASSRooM - By Geofoe Young and Peter Data base management, WOfd llfOCHSlng, text lId, tOf' A GUIDE TO HAM RADIO- by I.afry Kahaner WB2NEL
SI;ulL .......ing elllf:lronieS tl'lliOl"V wlll'oOut Ol'actice ""'1 and IlIe s t,uctu' e••'e c:overed 100. Prog,,,,,,,,,ing tecl'l- m..rs .......t".,. R.dio illl allout? You can Ieam the
easy. And ir s no fun 10 tMld .... elllf:lronlCa profad that niques and hardc:ore hald",,,,e cons truct ion project. basics of this 'ascinaling hobby with Illi. e .CII'IIent
you can't use. lIJIoIMud KJnaroo'" the popular _ills IOf modems. hig h Spell(! easseltelnter1.en and TVT. begin.... guide, "answers the most IYequentlyasked
Ilrst pubIiIher:t in Ki/OOllud MiCIOQ)Iflputmg . c:ombI.- ale .Iso included in this 1"-08 form.t . 200 pl...s pege questions in an INSy--going mIIrW1er, and it shows me
theory with pU.;;IU Thi. I. a ,DfKtbl ClWIW In dlgllal ""Ilion. 8K1311 1 10 .95. " bnI way 10 \IO.rout oetting an fCC licen!Wl. AGuide to
eleCtronics. It at..... out ...Ith owy IIlmple elllf:lronlcs Ham Radio IS an ideal introduction 10. hobby enjoyed
project$, and by tNt end of tNt~you'~ c:onstruct by people around the world , BK1321 14,95. "
your own ...onllng IT>Icrooornpv1er' BK138e $10'95 THE NEW HOBBY COMPVTERS- 'Thia book t_ up WOftLO RAOtO TV HANDBOOK ll113, 25T1'4 EDmOH
HOBBY COMPUTEf'tS ARE HEREl l1 you .......t to come Irom-. ~HOBBY c:;()IolPUTERS ARE HERE!.. ..._ - Thl. book Is tile bible o f int"",,,tiOnal tlmMc:ut...
up I() spMd on how ee::mput_ worI<-narow.... and all. with c:haoters on~ In'"",atlon. how prcwlding theonlyaulhoritatiYeaa..ceof e >ac:tintorrn.
sott"'are-thls Is an e >c:ellent book. " st.... wilh /un- to c:hoose a rnic:roproc:esa ch,P. an Introduction tlon about broadenliflll and TV stations work! wide.
"""""'till. and explains me cit(:uit. and the basic. 01 to programmi"'i1' tow-<::osI flO for a computer. com- Thi. 1981 Mlitlon I. completely flI'VlsIId. gMng com-
Pl'OlI'amming.~ with a c:oupIa o f TVT construction puter arithmetIC, chec:ki"'i1 memory boatd• . . . and Plehlllllllwe CO'I'eI"~ o f short, lTIIIdium and long "'-'
project .. ASCII, BaudOt, etc. ThI. book has the f>iQhest muc:ft. much monl! DQn'1 mIss Ihis .... ' ..1douI val ....' 5&0 pales of v,ta l aspeClS o f ...o,ld listening.
' ....... i. ' ... ldatoons as a t.-;tHng .Ill. BK7322 $2.41. BK73otO Only $2.41 . BK1 184 16.50

' Use thll otdM" c:.rd In thIS m-oazineor itemize YOU' ordM'on a sepa,ate piec:llol paper and mail to: 73 Radio Bookst>op a PeterbOfougll NH 03456. Be sU'e to include check or
del a iled c,""" ca,d Inlormatlon. No C.Q.D. ordIIta accepted. $1.50 for tile firs t bool<. $1.110 eeen addillonal book for U.S. dellYefV .nd forlllgn s-urlac". For foreig n aINn",1$10.00
per bool<. Please allo... 4-6 _s fOl' deliVllfy. Questions l'II{la'ding YOU' order? Please ",,,ttt 10 Customer servICe at tile above address. (Prices s ...bl8Cl 10 change on booka not

_''''''''''''""u'~1 FOR TOLL FREE ORDERING CALL 1-800-258-5473----../
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Hamt,onics, NY , 120
HandlTek 130
HeethCo, . . , , .. 75
Hoos ier Electronics , 72
Hustler,'nc . , , ,69
ICOM Cov.II .35
Ino;!ependentCrysta lSupply , .. 129
Instant Software
Amateu r RadioProgram , . 125. 127
Intemational Crystal . . , ,48
IRL , 71
JanCrystals .. •. . . . ..... . . .50
Jeff Corp. .. , 22
JKAudiO , . . .• .•. . . . . .. . . .. .93
Jun 'sElectronlcs , . 51
Kenl ronlcs , 40
Kenw ood . .. ..•.. .Cov IV. 7, 12\
KLM Electronics .•. ..... ,81,120
Lacombe , 63
LarsenAntenna .•. .. . .... ... 37
A, Lascurein ........• . • .. .. 115
Liberly Electronics. " " •••.• 130
LunarElectron lcs 130
M-5quared Engineering. Inc. . . . 61
Macrotro niCS. lnc . . , , . , • .. , . . .82
Madison Electronics .. . •... .. 69
Marlin Engl""erlng 93
MFJ Enterprises . • . , . 39.61,63. 65
MFJ Enterp,lses . ... .... •. .. 120
MHz Electronics 132-141
Microlog . •. .. . . . . . , . •. , . 24. 25
MiralleCommunlcationS 77
NattonatCcrnrn. arccocc.. ,57,72
Nemal Electronics , . , .• .• . , . 123
Non-UnearSystems ... •. • .. . 120
Nuts&. Volts 130
OrbirMagazlne , 57
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Radio Amatll~r Callbook. Inc. • . 30
Radio World , .•...... •.. . , .. 89
AamseyElecl ron ics 131,145
AI' Electron ics ,45
AidgeSystems Co. ,In<: ,50
AiVflndell Assoc iates , . 115
Rolin Qislribvt<>r!l •• . .... . . ... 72
Roya l 123
Roya l , .. . . .. •. . . . . . 121
S·F Amateu. RadiO $eNices . . .. 85
ts
Books . .. 84, 111 -114, 123,126, 128
Dealer Ad 128
Movlnlil 128
Subscript ions . .. . .. ... . •. 83.95
University Microf ilms ,95
Simple S imon Elect l'Olllcs Kits
. . .. . . •. •. ... . . .. . .. . . • . , . .611
Spectronlcs . . . . . . . .. . . . t44
Spectrum Communications
.. . . .. .. . ... ..• ... .. .• . . 16, 17

Spectrum Intem at iona l.lnc . • • , 116
Spider Antenna, . ... •. ... .... 95
Teiex Communications , .. t 5
rene-e , . . . . . 130
Telto"" ., , 121
Ta n·Tec, Inc , , 79, '05
The Antenna Bank .. • • • • , ,50
The Blacksburg Group 31
The HamShack 51
The MethenyCorp. . . .. • .. . . . 129
TheTunedAntenna • .•• . . . . . . 31
Trionyx 55
Universal Electronics 108
V.J srccucte.tnc 63
Van Gorden Engineering .•.•. . 49
Vanguard labS .. .. .. .. , 130
Votuc Communications . , 93
W9I NNAntennas ., . , ., , '15
W·S Engineering • . • . . • • , .•. . . 69
Westem Radio eteeironrce . .st , 95
Yeesu Electronics Cov. III
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WARRANTY
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SOUT HE RN

f603 434·11371
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QUADRICUBE

Same.s K

0.1 x N '" vol tage 0' trana por>der g.volt line
0 .1 x N . vol tage 0' t rans pender 7.~vol1 line
0 .1 x N . voll age a t 1"5t 9-vOlt SiaDII12er
0.1 x N . voltage at I"st 7,~VOIl stabl102e<
0 .1 x N . voltage at second g·VOIl stabilizer
0 .1 x N ...oltaoe at second 1.5-voll stabi!iler
Same lIS K
N '" , 0' OSOS made by robot (occuiona lly reset to ze,o by 1I10und con·
t ,oller s)
N x 0.1 • powe r consumption 0' heatlOg ayate m in Wa lt s
N x 20 _In put powe' of robot t,an smltte , In mW
N x 20. inpu t powe' o f service c hannel In mW
When N .. 10 :l: 1. a l().dB atte n uato, Is in line with the fOoot rece",."
Iront e nd
When N . 10:l: I , a lD-dB a tten uat o< Is in line witto the service ,ece",e,
front and

0 " S . . .. "M,

e""'.LE '.
ME X. D. F

HOME BRE W" T HE

_ x -r Ope.lItion . 11: 1 R.tio l

_ 2x 2O M H:r. m llx . 2mVlcm
.... . , , .. 0...-

Slt.llit. F.-qu.neln (MHz) Se lel1il. Frequ. nei.. CMHzl

R" 29.321.29.401 "" 29' 11. 29'35

R" 29 360. 29 4D3 R" 29. 341 , 29 501

R" 29 ,331 .29.'52 R'" 29.461 , 29 502

G.E Of TM E . GIT E"EC TIVE, a '.'H , SUo. e AN D '. "I'1: "I'VE •

T.o ElE "U' " U ~ TO _ • • • 0

.. ' • • 0.0' . ... 0 ' pu'o. ... ..e E 10E 'L ' OR lO·'5 AN D 10 "nn , , "0'.
TME TG" ~ ~' 'LUroC "ATU " ~ a SU u CTufll: Of 1O ,• ., GUL.. S M.PE 'M' T

... rc MES PUFtCn ' TME ElE e T.O" ,e .E OU'A E"E"TS. ~E "OS TO

5TA" GttTfo. ...'AO OU IG " TM' T AEOucE! LOSS ES, s,,,PLI"ES 'O~U8T "E " TS

H AU OT" E"a co,,"o n ' . L' TME . ..n.... "U EA" LS AEO u l"E O ARE

o n " " " ll ," 'L""'H AM ' LOC.L.. ' , eQ " .~ET E OEleal. Tlo " , cu.
" ·.., a , .. 0 ' L ~ ., Ee ES a'.,y ,".O. ...TIO" '0 IUILQ ... I., !" GLIS"

MW 0' VNI

"'MULTI-BAND SLOPERS'
160. 80, a n d 40 meters

Oulat_"'9 ox per/Ofmanee 0 1 Slop e " IS *ell known , _ vo u can "n
-JOy 2 0 ' 3 b and B'G- S IGNA l ,eports ' AUToma tic band""lc h'''Q ' Ve••
low SWR ' Coa. leed ' 2 k w p o * e r • Compact -G.ound or l owe , le e d
• HlI"lI I ' o m any suppo,1 25 It .hlQh 0 ' hillhe,. EllS, to inS lali ' Ve , y
lo w p , o " le • C om p 'eTe ins t rue . ions ·Immedillte shipme nl _Chec~ o~

3 BAND SLOPER , 160, 80. & 40Mel.,s 60 II. long S 43 22 I,Tpod

2 BAND S LO PE R , 80 & 4 0M llt ll' s · 41 II . lo ng S 3000 h t ppd

3-BAND N.2~RAP DlPOt.E , 160 , 80,&4 0M · I 1311. lon g $ 66 0 0 ',';1pod
2-BAND NO TRAP DIPOLE , 80 .& 4 0M ,84 ' t. 'ong $ 4 9 ,00 tr f PPd'
FOR ADDN' l INFO on these and o the , uniQUe antennas ; .end SAS E

W91NN ANTENNAS
BOX 393-S MT. PROSPECT. IL 60056

MO o rWO
MG or WG
MU o r WU
MS o r WS
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Table 2 RS beacon frequencies .

T._ I . RS le le melry efta..",el iKe/Htes and Ifte " m••""'g a N 'S Ilta I*fH/,g" "umbe<'
,.", ",er ttle pre"" Wft.... t""" pref'Ies.re g""'''. tile tlTSI IS uSed wften 1ft. ,erv'c. (Of
comm.nd/ ch.n"",.!>oatd til . ,,'eillte tl nOl .c" ....Tt•• lecom1 ,a UI8'd * ft." Ifle aer
,,~cft.nnel;, .el'.... "'''ftlllrnQ Ifte sllfell, '. IS unflef command by ground eon,rolletS.

All; or UK
AD 0< UD
11.0 or UO
AG or UG
AU or UU
AS o r US
AW Of UW
MK 0' WK
MD or WO

SATELLITES
Amate~ ( S.tellite lefe(enc* Orb i t.

OSCAlt 8 RS- S R5- 6 ,,-, as-.a
~<o ,~ "" ,~ "'. ,~ "'. ,~ "'. ,~ "" ~"•••• ••• ••• •• • ••••••• ••••• • •• •••••••• • ••••••• • •••" , , 8824 " Bt2 4 ". 8049 '" Oll S '" U S4 '"

,
a 9828 .. 8119 ". 80H i az 012 5 '" n Sl '" z
a 0833 .. BtU ". 1019 ". 0115 ,n 014 8 '"

,
• Sel7 .. nee ". 0183 '" 8186 ". 0145 ,n •• uu " nil ". 0147 m U S6 '" 8142 '" s• U46 sa 80 58 ". un '" 8046 ". 8139 ". •t u s. " U S2 ,n 1116 '" 88 37 '" 81 3 7 '"

,
• U S4 ss 8147 .n 1111 '" un '" 11 34 ". •• U S9 .. Ilt 2 '" . ..S ,.. "17 '" I llI '" •" . 113 " 111 6 '" " 38 '" tlU m 1128 '" "U . 11 8 .. lin ,n Ill . '" 1157 ". '125 '" U

ra ' 112 " 1126 '" IHS ". 1141 '" 112 2 ,,. i a

" . n6 ,.. l U I '" 1142 ,.. . 138 '" 1111 ,,.
"" 1121 '" u n '" un ". 1121 ,n 1117 m ".. . 125 '" II" '" 11 11 ,n • 119 ,.. Ill. m ..

" un ". 1114 '" 1156 '" 1119 ,.. 1 11 1 '" ..
" Il H '" 1158 m 1141 '" Ing ... 1118 '" "U 'lll U . .153 m IIH ,,. 1151 '" 1115 '" U

" .... er l UI m IIU '" IIU '" u n ". "" .... " U 42 m IJS) ,.. 1 131 ,.. nil ... "" ...a " 1137 m 1138 m '.21 m 11 51 ,n ai
aa Ill] " 1Il2 m 1122 m 1111 ". li st '" aa

" 1117 .. 1126 '" U I1 m 18' 1 '" U S} '" "" lin " 8121 '" 10 52 '" U Sl '" 'U8 '" U.. U26 .. 8115 '" U l ' ... nH '" 1146 ... as

" U la .. un '" U21 ,.. OlJ2 '" U41 '" as

" 08 35 .. no s '" DUS '" un r eo uu ... "" U l 9 " n S9 m 0149 ", 011 2 '" 8837 .., ae
as U H " li S. m un ,.. US) '" UH '" "" un .. i B49 '" n ls ... u n m Ull ... "n U 52 " n.l '" iUl ... DDH '" Di2 9 '" n

'"
, U 57 .. Di lS m un '" UH m U26 '" i
a l UI " u n m IIl2 '" U24 '" U2l m a, • 115 .. U 27 ". U15 m 1114 m U 2. '" a• i ll . " U 22 ". un m u . s '" un '" •, U H '" un '" u u '" U 54 '" U 14 '" ,
• '119 '" U ll ". .129 '" ' 145 '" '112 '" •, .12l '" un n. .11 3 '" Ul5 ,.. .." m ,
• 1127 ... .Ul m U58 '" UlS '" .116 '" •• .132 '" .155 m IIH '" .116 ", .lIl '" •.. • 136 ,.. 1149 m 1127 ... un '" uu m ..

u . 14 1 '" U U '" • U2 no .... ", U57 ,.. U

" 11.2 " UU '" .155 ,.. lin '" USf '" i a

" lin .. U)) '" .14. m U17 ", U52 m ".. 1111 " . 128 '" U24 an un ", u n m ..
AMATEU R SATELLITE NEWS

Sovle l hleme try Updat e

Run la 'a RS (Ra d io Sputn lk)a mate ur &a talli te a connnue to Uanam il a s tea dy stream 0 '
lelemetry data . S ince I Iast di s c us sed AS te le met ry in th is co lumn (73, Sepl .. 1982 , p , 140).
new interprelalions o f some dafa items M,e Come to lig ht. Table 1 is a revteeo list 0 1lhe
35 RS telemet'y ile m s and the e qua l ions to , decodmll th e ra w num bers into in te , e s ting
inlo, mallon about Ihe s pa c e c raft .

All RS te le me l'y ts transmi tted ,n Mor se code a t Spee dS h o m 15 to 25 wceoe per
mmule. Whe n Ihe s a tellites are In range. ",lIually any l (). mete r receiving Inst allation
Shoul" bit capable 0 1he aring lhe transmissions. Ta ble 2 g.ves trle tele mel ry beacon ' r.
Quen<;les 'or all Sl . 01 the RS satellites. Ifs easy-give ,t aIry!

Th.n kS to Amale ll' Salelllle R.POrt 10' the updates.

The H_ Siratch

The secono:l hall 01 April- probaDl y trle 21 sl_ls now th. schadule<l " ale to< lhe launeh
01the AMSAT Phase III B a ma te ur satel""I. II tile launch lakes pillee as planned. It will oc·
cur a Iinle less than three years atter the 11I·lated a ttem pt that sent the Phase 11I 11. satel ·
iiI. to the bollom 0 ' the At la nt lc .- J el l DeTray WB8BTt'I. As s,s ta nt Publisher. 73

P,eli. ' n lMpretal ion, 0.2 x N = outpul power 0 ' transpond e r in mW
0 N x 0 .2 = "ollage 01 m ain po we, SOurCe
0 20 x 1100 - N) = c ha rge cu rre n t in mil.
G Se rvic e pa ,ameter: usuaily _ l erO (00)

" Ga s p,essure 0 ' aea le<! s ys te m; equation un known, N '" temp. of "ollalle regul a tor ICe ls ius)
W N = temp . 0 ' tra ns mill e r cooling lin s ICelslus)
IK 0' S K Slmen K
.0 Of SO Tt1emetry baseline ; uaulllly " lero COO)
10 or SO 0,2 x N =outpul power 0 ' bltacon in mW
IG or sa Wilen N = 10 '" I , 1I lD-<:!B al1enuator la in lin. * ilh ma.n 'eceive< ' ,ont

~,

IU o<SU 0.1 x (N - tOl ~ felat,ve Sounlts. main receiver
IS 0< 55 0. 1 x (N _ 1 01~ relative Sounlts. robel , ece;ver
'Wo< SW 0.1 ,, (N - 101= relative SounllS. command ,ec.i_
NK or RK Slme a s K
NO o r RD 50 " N '" sola, pa"el curren t In mil.
NO Of RO 2.7 x (N - 261= temp. 01 l SI sola, pane l lCelsiusl
NG Of RG 2.7 x tN ~ 26) '" te mp. 01 2nd solar pane l CCelsius>
NU 0' RU 2.7 x (N - 26) = Tem p. 01 3<d solar pa nel (Celsi us)
NS o r RS 0.8 x IN - 5) = temp , 0 ' s truct u'e (Ce ls ius)
NW or RW 0.8 )( IN - 5) = tem p, o f he,metically,seaied c as ing

...Set' LlSI 0 1AC.e'/lse,s on page 114



FUN!
John Edwards KI2U
78-56 86th S treet
Glendale NY 11385

4) Which 01 the foll ow ing amateurs is not a Westl ink anchorman?

1)J lm DaviS KU8R
2) Alan Kau l W6RCl
3} Bu,t Hicks WBllMQV
4) Stan Mart in WA2DCS

5) A number o f yea,s ago, there was an amateur.radio colomn w,itten In broken Enll i ish
supposedl y by an orien tal writ er. Name tha "author" and 1M magazine.

1} Scratchl, In CO
2l ltchy. in QS T
4) Chinll Chow in Ham Raaio Horizon ~

5) Honll WouH In 73

POTPOURRI
ELEMENT 2- TRUE·FAlSE

Unscramble these terms and slangs relatinll to ham radio.

ElEMENT 3-SCRAMBl ED WORDS

1) A ham was involvad In the production 01 the movie "E.T.- The Extra
Terrestrlal."TM

2) Tha li ,st ham to ope,ate from orbit was Neil A,mstrong aboard

Gemin/ 6.
3) In 1982, the Soviet Union launched two amaleur Iskra satallites f,om

the Solyut 1 space slat!on, The word tsk,a means "peace: '
4) Ken Sessions K6MVH wrote the very lirst book deal;nll with ham

repealers.
5) A famous DXer is know n by the name 01 Or. OX.
6) At the re lati vely tende r aile of 22, James Hendershot WA6VQP was

the youngesl person ever to se....e as the head o f a repeater ccc-crna
tion council.

7} Josaph Merd ler N6AHU is the current president o f the Pe,sonal Com
munications Founda tion.

S) A few years back, a novel thallnlcoded ham radio as an integ,at part
o f its plot not only h it the best sailers list, bu t also was turned into a

TV movie.
9) Kinll Juan CarlOS 01 Spain is a ham.

10) Queen Elizabeth 01 England is a ham,

Potpourri! As our readers In F·, VY·, HH-, FS·, FR-, FM., and FG-Iands undoubtedly
know, the word signi fi es a medley of various items, And that's wh at th"s month's Fun! is.
a grab bag of Questions on lopics spanning the entire spec trum of amataur-redto aellv l
ty . Think you ',,, an amateur-radio renaissance man? Give this month's puzzters a If)' .

ELEMENT 1-MUlTIPLE CHOICE
1) From 1978 to 1979, a person claiming to be a lawyer threatened 10take away all of our
bands and (jive them to ceo Can you remember this generous chap'S name and the cr
ganllaHon he purported to represent?

1) Richard Cooper and the Communications Anorney Service
2) Harry Dannels and the American Radio Relay leallue
3l Jon Ingram and the Citizen's Radio Coa lition
4l David Simpson and the Commi ttee lor Fa ir Communication

2) Remembe' that Jack Anderson column a few years bac k? You know. the one that
claimed hams wera contro ll ing just about everythinll in Washington from the FCC to the
Pentallon. Well . can you nama the US Representative who gave Scoop Anderson his

story?
1} Claude PepPfl' of Florida
2) Tip O'Neili 01 Massachusetts
3) Elliott lnvltas 01 Georgia
4) Fred Richmond of Nnw Yorl<

31 Roy Neal K6DUE hosted the lilms " The World 01 Amateu r RadiO" and " Movinll UP to
Amateu' Rad io," Can you name the narrator 01 " Ham's Wide World" ?

t) Walle, Cronk ite K21BE
2) Arthu, Godtrey K4L1B
3) Dick Van Dyke WJ6l
4} Phil Donahue KE9UF

BUST
NCTOl REEA
KIM E
RETHE
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'"CO",

RETME
DNAB
GLSU
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Add SZ To Total For Shipping Charges
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CIRCLE ONE OF THE DESIGNS ABOVE

AU" ",.. an ~ Durable, ju. t the Ihing fo, fjel~

~.~ ,. cool<!lS, convenllon. 0' any oth., aotivily ,
[~..I l"',,,,nali , . d gift ' for ,peeial occ.,ioo, ond
th.~ c..r~ ~oor own p,mon.1 me..ag• . Imp"n"
.,. pe,mon,,' .n~ Ku." n' ee~ oot '0 r.~" (>«1 m
>hrin ~ , Onter 12 or mOf< .n~ we ",ill repr<>duce
your Own bu,;"e" 01 010" 10K" FRFF.. Rememlte,.
, very it ,m can hove a O;lre",ol Oom e 0 ' me",oge
in a~d ihon to your logo, Impnn" Of< g,ne..I , d by
computer 1m total nn ,bili ty 1Ul~ FAST ..mce.

NOT'- ' Hot , ....'m' "' . ...... 0' I. "m oD ',,,,,.. ' .. li.,

LINE 4
DO

LINE 2

DO

LINE 3..

LINE t

101 «0 ~Im S_' Sui.. .

t 01 &~lm St.... SuI.. 4

CALL LETTER
HATS - T SHIRTS _'"'

CALL LETT~R I-lATS

k
K2HSD

"OIY I TRTl[1
10 10HZ

TSHIRTS
Only sa

SI-l IRT SI2~S
Adult : 8m _ l _ X·L_
Child : 2.4 8-8 10·12 14·16

SI-l IRT COLORS
LV' BI... T.. Wht/Blu. T,im

Wh t/Red T,im

HATS
Only 56

I-lAT COLORS
Roy" Blu. N BI...

Red Gold G n
.......... ""' .... ..~ ..._--

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

D8/2M

'2Il4.\15
'264 .95
$239.95
$/24.\15
'114.95

"""$239.9.5
....'<1

~~
~~

- :X--< .....

IW Or 3W in
lOW input
lOW input
l W or 3\V in
3W inl"-II

MMT 50-144 $209.95
MMT 144-28 $199.95
MMT 432-28 (S) $299 ,95
MMT 439- AT V $349.95
MMT 1296-144 $374.95
OTIIER MODELS AVAILABLE
wri te for details

4.12 MIIz;

POWER AMPLIFIERS
all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432- IOOj

2 MeleB: tmW oulpol MMLl.f4.IOO-LS
IOJW (x' lpu l MMU44- I00-S
50\\' rolpot MMLl44_5O_S
:):I\\' "" lpot MMLl44-:Jl}.LS
25Woulpot MMU44_2S

Add a transverter or co nvert er to your existing 10m, om or 2m equipmeras.
Choose from the largest selection of modules avai lab le for OX . OSCA R,

EME. A TV,

TRANSVERTERS

lOOW rotpul MMlA32-1()) lOW input
!iOW"" lput MMlA32·5O lOW iOIKlt
:)JW oulpnl MMU32-:Jl}.L IW or 3W in

1268-1296 Mil..: C.:ominK"""' , W.t<oh for ~jls. ,;::;;C<~

ANTENNAS {incl. 50 ohm balun) .........."---.
2 Met er j -Beams: 12.3 dBd gain -j:S--
8 over 8 Horizon'[ pol D8·2M $63.40 ' ~
Sby S Vertical pol D8-2M~vert 76.95 -......... I
1250-1 300 MHz Loop-Yagi 1296-LY $49 ,75
Send 36¢ stamps for full details of all our VHF/UHF items.

PLre-selectofi',tfilters Transver tees £ v-.r
ow-pass t ers Co nverters ' 3I'" _

v eractor triPlers . Antenna s .~
Pre-ampli fiers Crystal Filter s ~

Spectrum Inlernational, Inc.
Posl Office 801 1084S
Concord , Mass. 01142 USA

WORK THE V.H.F. BANDS
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ELEMENT 4-ALPHABET GUESS
Complete the word , below by pl acing le tte " of tile alphabet on e~ry dash, Usa aac h

lattar only once. The leUar "Z" Isn'f used.
AB CD EF GHI JKL
MN O P OA ST U VW XY
1) _ LOE
2) _ O T__ T _ O M E _E _
3l_ 0 U l E
• ) G U IO E

5)YO _E
6)O U P _E _
n _TU _
8l _ A A RI E A
9l _ A E _ _ EN C _
10) _,1, _

5 - True A name gl.en to him by Westl lnk 's Alan Kaul.
8 - True Vou read Ilhara I lrs t.
7- T,ue A much.needed and under·appreclaled organizallon.
6- True " The Frenc h Atl antic A"al r , ~ by Ernest Lehman K6DXK.
9_ True l 'ye yel to work h im. though.
10-False Not yet.

~/emfM I 3:

S' ub. to lerance. mika, ethe ' , modulate. key, ,ock. meter, band, slug.

E,.mant 4.-
1-0100E, 2-POTENTlOMET ER, 3-JOULE, . - WAVEGUIOE. 5-YOKE. 6-OUPLEX,
T-STUB, a- CARRIER, 9_FREOUENCY. 10 _ HAM.

SCORING

THE ANSWERS

Elemanl "
1_ 1 Ha ', now belieY1ld to be IMng lIOUth 01 the bofde<.
2- 3 Shil in COng,es,. bul probably hal fOUnd Olher "'ays to fish lor wotes.
3-2 seems Ilka old hma$ ju,t thinking abOUt l hat fi lm.
• - . Stan's proa.,bIy l he mlWno " I ink.~

5- 5 Think 01' SCratehl _ go. p.a\d'1

Elamant f ;
FlYe poIn.s lor each correc. ana"'...

E"manf 2;
T",o and _ half poInlS l or each correct ans_ .

f l.mfMI3;

Two and OOlHIalf points lor each word unse'ambled.

Elemanl 4;
Two and _hall pOin's for each word completed.

Elemant 2:
I - Trua Indire<:lly. anyway. H..,ry Feinberg K2SSQ deSigned IIIe li llie a llen 's 'Pilca
communicalor.
2_h15fl .... of yet, no ham has _ OPafaled " spacesh ip mobile. " Tha. may chanoa
II.IN' Ihls yH r, I l'loOugh. w"" Ol'. Owan Gamoll~FL Is aoc l'Mtduled to l aka an HT aoo.rd
.he shullie.
3- Falae Spat!<.
. _ Trua NOI an e.,y Quesl lon.

PotpouffllltlN'ally I ranSlat" to " rOllen pol. ~ How rollen are yoo?
1-20 pOints-Rancid

21-40 pOinls-Green arootid tile g ills.,-et) pOints-Slightly sour
61-80 pOinll_ Fresh ... a daisy
81_100 pOints_Prime condi lion

Special than~s lor Ihis mof'Ith'a column go 10 Bill Pasternak WA61Tf (of rJ's " L.oolu ng
Wesl" l ame), wt>o proyided many of I fla' Irick,ar quest ions.

CORRECTIONS

R.."is ed Fig. f . "A Tune' lor An'O'tlna Fana tics. ~

DB and the ' ·uF capac,tor. Tl'I&l00k 'esislor
ShOuld go direclly to pin 6 o f U3.

A.ery L. Jenkin. WBaJlG
73 Slall

The addresses 01 Ameco Equ,pmeon.
Company and Am idon ASSQCiales were 1lC.

cidefltally r_sed in " Beal ing tl'l& Untrace
able Buzz" oro page 5Bottl'l& January. 1963,
'$Sue. Am idon ASSQC;ates Is IocallMJ al
12033 Otsego St .• NOflh Hollywood CA
91607; Ameco's ctnces e located at 275
H' llside A....... W'lIi slon P k NY 11596.

A--r L. ins WB8JlG
73 Sl all

•
't.. --;:: ------------••• •... -L

" J I J•" ,
r-~ --------.- -"- ------ ------

, U o ". .",,,
I " j,

"
ct

". ---r _5,!O____ '"----- -- ----- - ------
• r A, J,

A d,agram error appeared in Fig. 3 (P8Q8

331and Fig. 5 (PillI8 38) 01 'W l'lat? Anoll'1ar
AudIO Filler Projecl?" ,1'1 tile NoYoImbar.
1982, iSSue. 8oll'l d,agrams allO'" tM eat....
ode of diode 0 7 contI8C ted .o a l OOk reSIS
tor and pin 6 O.U3. Ho_, Ille caulOde 01
07 should be connecled '0 the junction 01

tut ion o f a 6-pole . wilch lor the 5-pole
switch suggested in tM afl lc le. ThankS to
Jell Stalnkamp KA5MYF l or pointing out
thot error.

" @
" ",

;'
/._-

~.,...' ,
UT Z

Fun·Mittar
L1 \' 4

80m 5 (8 . uHf 14 (2 4 uH)
40m 0(10 uHI 17 (1,2 uH )
20m 13 (2.8 UH) 18 (,6 uH I
t5m 17 (1.2 uH) 19 (.4uH)

Fun·Amp
L2 L3

80m 1014.7 uH) 7 (6.2 uH)
40m t 3 (2,9 uHI 10 (4 3 uH)
20m t8 (t.O uH) 17 (1,4 uH)
t 5m 20 (0.5 uH) 18 (1 .0 uH)

Fun·Calnr
L2. L3 L4

80m 5 (8,. uH) 0 and 7 (t62 uH)
40m 0(10.0 uH) 7(6 2 uH)

F",n,Osclllalo,
CO

80m 0 and 7 (16.2 uH)
40m 7 (6.2 uH)

Table f . eorr.cl d,me"siofls lor Fun,Gear
co,ls.

MA Turwr for Antenna Fanatics,~ which
appuflod In lhot NOYflfTIbet, 1982, Issue,
contal""" an Incorrect ly..:!,awn lICl'lefTIalie.
The switching system In Fig. 1 00 page 42
should be w,ted as shown I'lere. The ooly

componenl cnanoe _sary is lhe subs'~

Buildars ol tha " Keyar on a Shoe't'ing"
(73. No. emt>e" 1962, page 1~) , hould
note that t he Radio Shack 276-2008 t"n·
sisto , specified '0 , 0 1 Is no longer a.all,
ab le. AJ'l app,op, lat e subst,tu te i' tha Ra·
d io Shack 276-2061 0' Moto ' o la M PSA.2.
When using the se t" nsisto,s, the resl'to'
connected to the base o f Q l , ho uld be
changed hom 2.2k to He .

Jaff OaT"y WB8BTH
73 Sta"

Radio Shac k ,ecent ly Int ,oduced a new
style 01 l o-uH cho ke ",hich affects a ll of
l he coil s in 73', series 0' Fun·Gea ' ar ti·
eiee. Thosa a"lc 'as ware " The Fun-Mme,
- ... Goof.P'oof AI Projec t, " Fab" 19111;
" The Fun.ceiyer," JUly. 19II t ; " Tha Fun.
Oscillafor." Feb., t982; " Tha Fun.Amp,"
May, 1982; and " Fun·EQulpmanl Ra. is it·
ed." Jan ., 1983.

The new Radoo ShaCk cl\Ol<e ean be
ldefll'hed by s amallerbody. fawer l urnS(a
tot er 0122). and ' he part numbe1273-101A ,
'rnese ne'" cllokes "' i ll o~.ta lone, pro
Yided .he correct numba< o f ' urns ar, '.
rTIOYed. T;lble 1 sho"'Slnenumba< ol 'urns
thaI must be rerTlOYed ' rom lhe lUll cllo~e

,..... Oman WA'ABR
F1, Collina CO

HAM HELP
• woukl.ikalo ...... Irom anyone wI'lO hall

successfUlly used a hidden anl_

MIckHl H. lModwa"" KEn
PO 80, 4502

Huachuca ClIy liZ &5116

Wiltlted; tile scI'lemalic for an Elect ro
dilta model AG·l audio generator.

R. Ii, KlapMke
4113 Suf'l11owef Or.
loult...... KY«l216

I am looluog for a ",ay '0 mod'fy a
Moforola HT baltary~k ,echar08' so that
an Icom HT can be In-e<<l in iI .

Don $eIlill W8lJMA
• mO""-Rd.n7

HuntIng10n WV 25705

Can anyone supply me w,th tile scI'lemat·
ie 1'1 :led to inlerlace a modulalor w,l h a
Pel 40321 I also need ON and RTTY"""_.

NauafO Umoo IIIll
Milano I , 011100

c.gNarl, Italy

I am _clung for a CRT for a TeI<l roni.
422 oscilloSCope, or any inlormatfOfl 00 r.
pamng tM old l uDe.

Robef1 L RowIn KCSGT
101 NW 24th 51.

Guymon OK 13lH2

I would "~e to locate someone in l he
Manon IL area wI'lO could help me Ieam the
code. I am worI<ing l oward my Noorice
liceose.

Ron8anf~

AA • • 80. l74,laka Estat"
Malion IL &2llSll
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RTTY LOOP

DX

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Random ruminallQnS a l It>e end 01 w'""
,... ""What dO I need to do 10 gel lIfl _me..

PUDl'S/'Ied oescnblng my new lSI <;"<;"'"
,"-, not only multIplies a. but d'~-"

.ods. and subt rac ls il as ..eliT Boy, !>Ow

many "mes I get Iha t one! F"'st 01 all, look
critIcally ., wllat you want to wl'lle about I.
it inte'estlng to othe.s? Bounce till! id". ott
.. 'll"" erose ,,,,,,,,ds; i f they a rll l"end8, they
wo n', (shOUldn't l pi ra te your ielM. 11 11's nOI

le<;hn,cal, ask your wite (husband/mOlhe,1
fal he,l slgni fi cant DIM') for an opinion.

If allis sl ill o kay, ..., ite up an outline lor
Il'le arlic la. NoW, I don", necessari ly mean

Ihe formal (I·A- ' -e , etc .) Qulline t ha i 100

learned bac k In tl'le fifth 1I,aoo. but retllM an
Info<mal seetcn ol lhe points you wanl 10
COVe<. Try to org anize 1M article wllh, as
rad,eal as ,t SOUnds, a beg ,nn,ng. a mIddle,
and an end.

ForlechnlClll iIIrticles, l he lI,sl ""ll"""'1
normally ,nuoduces """"Ilhe l!e'nce IS. per.
h&p$ ...hy 111$ needed. and ~a. specl'"
eauons, The cenlrilll part 01lhe artOCIe QeaIS
,,'11'1 lhe nulS and bolts fd&sign and con
SI.ucuonlphaM. AI lhe end. ",1;g"""'1iIInd
Inllng. appli<:""oons. iIInd poI""I..1 Olher
u_ 01 p&I"...ays ma~ be e-plored

Non-Iec1'Inic:.lll iIIrtocles lallOw I"'" same
I.a,n 01 'l'IOuQ"I, Dut on a pa.alle! '.ec~

Open you. idea, d&velop II, and clos&, I rylng
10 I<e&P some S&flU o. ord&r. O...g.ams.
d.a...,ngs. or pholog,aphs mlg"l occur 10

~ou as be'ng appropriale al certain placn
Note Ih&M no... 101" late< d&<eiopmlltll and
irocluSlon,

No... i t's l ime 10.as Ihey sa~, I lesh II out.
.... it e Ihe WOlds th ai ma l<e Ihe whole wo. ld
read, Of whateve,- It you have nol wr illen
before Or B'e unsure of you r abi li ty to set
dOwn WOlds thai ma ke se nse, ! have a tip
for you, Oet a tape .eco.de, and say ...hal
you wan l to wflle. oeee..be the gizmo, in·
ves tlgate the concept, or e. pand the theme

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

AMATEU R RADIO
IN SOUTHERN AFRICA

What'S l he only counlry m lII.. world
.. tli<::h IS complelely su.rounded by one
Olher coun lry and nas no land belo... 1500
mele.s hIgh? II you',e up on you. geog.aptl.
IC 1...la, you might be able 10 identl ly this
myste.y count.y as Lesolho , In SOuthern
A1f1ca

Nol many people know whe.e lesotho is:
lewe, sl ill know much about the Imy
'"mountain kingdom ."' Even the olti<::i al
Lesotho tou.. st brochures seem 1o be l alk ·
Ing abOul a dlffe'''''1 place TMM bra
<::hu.es e.e hlled w"tI pholog.apl'lS ot IN
counlry·••eil,oad and hotels: lheV menllOn
the lacilll TV alaBon. lhe happy BaSOlt>onill'
11-' aflCI lhe .iIIln-t ..... chmate
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oocaffy. lhen lISten 10 il and ...fi le do'om

whal you $lI1d. Altemal l¥&ly, IYpe " InlO ill
'fIIll)fd proceuo. ,my IlMII1le lechniquej or
....,I e II do'om In longhillRd on • I'ft/IOW p.acI

(my MOQfId l a.o..te techniQ""~ JuSI gel
lhoM hrsl ideas down onlO papfl'f. You ...iIl
neecI II in Ih is 'augh lonn so Ihal II can De

pohshed into . IlnisheCl gem,
Once you gellhe Iirsl d'aU down, .eilld II

Yes. look for mlsspell&d words and thol lIke,

lwl also read il (oul loud is a goo(! Ideal·
Does II make sen se? ....e Ihere a.eas whiCh
COuld be expla ined bette. or places ...he'e
Ihe e, planation is so Iong ·w inded Ihal II
chokes Ihe mean ing to dealh? C lean II up ,
'eVlse it It his is whe.e a wo.d processor
ma kes hIe easy!), and when you a.e happy,
go back 10 Ihe f.iend you approached ee
lo.e and see whal he or she thInks. Does
you r o pening Iry 10 "g.ab" the .ea<:let? Is
you. lut sentence a COf>Cluslon Of close, 01

cIoe$ il jusl end in space?

F,nished? No... Iype up a goo(! copy. I
know _ a.en ·1 all typists, bul th",e ere

tome standa.ds which should be foIlo...ed.
Vou. SUbn'lISSoon copy ShOuld be I yped, not
....Ad...nlfen. on Slanda<d 8.5' by 11 ' ...t"te
tlond _ . 1\ s/lCukf be in UIlI*" aflCIlow«

case. be double spaced. end ....... gel"" aus
/l'lal'glns on iII ll Jou. sides. 1\ SI>OuId nol be

uppe<case-only prlnle< OUlpul tll"S .s a
hu n <eadaDie artocle. nol a P'OQ.e"" on
ne S9finl·...eighl roll papeI or paSled-uP
sr-ls I.om ill nill...,.., lheml'ltl pnnt"'.1f you
ha.... ill dol-matri , prinl'" wh och p.oduces
good QUailty uppe.· and !oWe.<::ase pnnt.

check "" Ih tee pubtiSh&' belore you use it .
moSI ed,lors would 51111 p.ele. lypew'lle. ·
style cneeectere 10'lhei, ...eary eyes,

Oiag'ams should be neall y d.a...n. "" In
black in k on 8.5" by 11" pape., They don 'l
have to be supe.·artsy: mOSI millgaz inas will
have them redrawn by a dra tl sman i f you'
a, t l<:: le is pub liShed. Jual ma ke sure th(ly
are c lea r and corre<:1. Pho log,aphs Shou ld
be sha' p and clea' , with 8 " by 10 ' black and
wh ites p.eferred. Lillie mstamenc™ Of

PolllfOid™ snaps iusl won' l rep'oduce

What l he I(IIJI'ISI brochurM do ftOI """,.

loon IS I"al Lesolt>o IS one of lhe 20 leasl
de'oeloped nalions In lhe """"d. It 'S 100iIIlty
SUffOUnded by Soulh Alflu. on """och II'"
pends lor e!e<:tn<:lIy, emplt>yment 01 lhol
BasolhO people. mQf\fI}I hom gamblIng at
l ne Holid ay Inn In Maseru. iIInd teee. Ttlal
l'lIgtlly louted nilllional .all.oad is less ttlilln
a m.le long. and haU the holels In the bro
ctlu res don 't really exisl. It . alns 50 seldOm
In leSOlho ttlat Ihe counlry musl impo' ,
almost all of It S toceercns. In teet. Ihe met
loot lIIe tiny kingdom is ··Peace. Ra in. Pros 
pen ty."' And just because i t has l ittle 'a ln
doesn't mean tee clim ate is perfect ; te
SOlllO boasts Ihe highes t inc iden<::e 01 IIghl·
n ing in lhe wo. ld , and frequent tl igh w ind s
sweep dust SIOI"ms ac.o ss ! tle treeless
oountry. And Ihat p'ized l el.....iSion broad·
<::asl w llh a power 01Oflly 400 mWI Can you
l....gln8 !>ow easy ., muSI be 10 cause
I_ ,SIOll Inlerl",ence~

Whal lhe k lflgdom does ha.... iocludes

well. Colo. should nol be used unless il IS
eS6ential 10 me piclu.e: moSI ....gaz lnes
cannot Of will nol p.. nl colo< photO$.

anyway.

Now lhiIIl you'.... WOf1<ed on I " ,s labor et
IO>te 10 a stale 01 pe<fecl oon. where do you
Mnd II~ tiere are some Ilems 10 help you
....ke up you. m,nd. For llf1\iIIl_ ''''00 art..
cles. the ARRl 's jou...... OST. pays you
nothing l or )'OUf conlnbuloon. allOw'ng you

10 Daslr. in 11>8 glory g~ 10 lhoU 1_

authOrS ...- *OIl< 1$ PUblillh&<l eac;h
mooill. 0I'l lhe Olhe<' !>and, 73 paya lIS
aulhOrS upon ;occepla_ 01 lhe ....ocle.
...,Ih the a......age being pemaps $100 Of

m(lfe. I need not go InlO lhe numbe< O. a' ,
l iCIeS puDlislled here _ ry monlh,

For <::ompute.·.eJatlld art oclltS, lhe cnoice
is more dl!licu ll. WIth l he g real "umbe. 01
spec iall y and gene.iIIl·lnla,asl magazl"es
being publ ished. you may well choose 10
di.e<::1 you. work 10 a specill c audIence.
Payment practices vary widei y. though,
I.om reascnetse amounl S 01 cash 10 ex·
lending you. subs<::. ip tiOn fm a co uple 01
mOfllhS to a lette. 01 Ihanks , To Ihe best 01
my knowledge. unlike 73, 11>059 compute.
magaz il\&s Ihal pay lor artIc les pay on put>·

Ii<;a lion. nol when l hey accept YOU' article.
The' alore, Ih&y can. iIInd do. hold you' llrt i ·
cle lor many moolhs or yea.. on l he p.om·
ise 01 paymenl. Check II OUI belore you sub
mol)'OU. masl&fP"""'.

Wtoeo you hillve decided where to send
you. article. ...."P il in e SII1l'dy ""veIOPt. en
close a cover le"", Ifl!.octueing bOtn you
and YOU' _ . and """ I 11011 Iorst <::Iass 10

the magazirle. You ShOuld enc:1os& su"i
C>&fl11"SI <::Iass posl a.ge Iof the e"oc"'s re
lum il il lS (sot>! relf'Cl ed: Ol_,se II m;ghl
hnd ils ...ay inlo l he edllor ', <::lICulill' hie,
T""", Sol !laC_ iliAd wiIIll ' COUple 01 _ s

and. ...hO knows. you. artoc" m;ghllead l he
nexl isaue 01 73'

Membrane l<eyllOanls- Iefl f I menhooed
eere a few monltls back Ihal I purchased an
Ata.1 400 <::ompule. fm Doth 1M kids and
some looks inlo the more " POllu la,.· (as 0p

posed to my 6800) Side oj compule.s. Atte.

pok ing around a bit. I hava .aached my Fi' SI
Conclusion 01 Home Computa.s : Mem·
ma nes may be good lo r a lot of th Ings, but
keyboa.ds ain'l one of them. I s tla ll elabo
rare. Many 01 the " new b.eed" co mpute.s
sport ti al membrane ke yboa.d S.al h", Ihan

one ot Ihe longest ''''llnlng monill.<::n. ,n II\e
...oeo. KIng MoshOeShOe II , II ....S mal&'5IIC
mounlalns, loiS 01 tr>em. The counlry IS ell
mounla,ns: e-. lhe -lOwlands" illre more
l nan a fnlle h;gh. And It ha.sloreign el<l As a

anon-aligned" natoon. lesothO "'IOYS J'e
Quenl donations f.om 01""" COUIlI....S. In
cIudong l he US, F.ance. Germ&nv. end En
gIiIInd, LesoIhO reca"ltty .-.oed e gra'l1 of
nearly .to millIOn dollars 10 II. up lhe

"'hO,,'s leIe'phOfIe syslem. The<e ..e only
~.OOO phones in all 01 t eeotno. I llat's 10.000
dollars per phonel

WIlli lhe Iloghest lrocl<len<»of l.ghlmng In
IN world . no Ifees 10 hillng anl"""'illS I.om.
a mIlliwatt TV st allOtl, afld I.equ.... t hIgh
w,nds. you would n'l tnmk Lesolno WOuld

be an amaleu. ·. ad io pa' illd,se. ...ould you?
Bul Ri<::h Kingsto n 7PBBX tsee Pnotol ceo
sistently receives SIg nal repo'l s 2 s-coos
iccoer Ihan he gives out

Aboul hall way along tl is .ound ,the·wo. ld
loul . Ri<::tI spent a few d ays in nortnern
Cahfornia wilh you. OX editor , RiCh cueree

10 Share h is e xpe. iences as an amaleu' i"
southern A1. i<::a w,lh 73.eade.s.

Rich lind s amaleu••adiO In LeSOl no .e.y
suc<;essJuL Using onl y a mot>ile whip. Rich
afld lel lOw LeSOlhO a....teu. Ed 1P8CG

l'I8.... worked stalions a'OUnd l he world
lrom a lou.·_I<1.i.... trucl< And Rich

1M more I.aditional typew.. te. ·style I<eys.
These tlal panelS are I<ldp.ool end less ex
pensi..e 10 produce; Ir-..y e'e el-.o p.actocal·
Iy impossible to Iype on. NOI mUCh belle<
are Itle l illie cal<::ulilllor'Style bunon keys
'<lUnd on uool""" . alt c t pet8OI'lal CQf1I

pulers. OIh1lr-s' ...oO&Spfeell ltuSlfal10Il ...il h
th ISI ,end 1$ fl\'id&flced by 1niIIO&l,ne art ocllls

and i" depend"'''' ....nulillCtu"'"'· produc
l oon 01 lull-siled keybo&rds lor lhe Atan
400. SiOC'-If ZX-8 I. PM. aflCI othllr-s. But II
you add e $100 _eyboerd loen Al an 400. do

you know ...hiIIl you get? An Alilln 400 ....,11'1

an ex l ernal keyboard . It ","'''Ids me 01lhe
lIme in h'<lh school ...toeo I tnecl 10 put ex·
pen$1.... speak"'Son ill CNap hl·1I compact.
Could n'l uf\d&f'Sland wily II sounded only
ma.ginally belle., For l he "am conl empln

ing using a compul er on RrTY or to w" l e
""Ih. anyt hing short 01 a " illnda.d (al so
called 'ull·siled) keyboa'd i, iIIsking '0'
t-cume. No. membrane pillds a'e l ine for
OTMF entry buttons, coetrcr SWllches on
mic.owave ovens. 0' ot tle. o<::<::as ional use
te.m inals. Bul aa keyDoardS designed for
d ala entry? Feh l

....ound Iho world w ll h RrTY Loop brings
a nole here from St.....e Pepl e. VE3KHU in
Ottawa. On ta.iO. St""" is uOlng a MIl e le~'

printer lor compule< OUtpul and is in need
01a part , St......, l !'le sources I hell lor M,le

parts d.ied up -.-al yea.-s ago, afld I have
had no ne... leilldS SI_. II anyone kno...s of
a sou«:e, dfOll me alIne end I ", ,111&1 51_

and 01"'" MIl.. owners know eboul II.

Har>s Grarlb8fg SM2DI-IG. ill RTTY/CIOItlput.

'" butt I.om Sweden••elales tI,SIn18l&81 In
tN6800and liS use on ATTY. I em sendIng
Hillns capill. 01 Old ........ 01 RTTY Loop

...hi<::h ....y be Of N Ip in h, ' • ....,.iII¥OfS.

This iIInd many 01""" Iett&fS 'iII'se UOOI"""
Quest ion l or you iIIlt out ' '''''e. Would you
lI ke to see a <::ompllilltlOll 01Old RrTY~s

in bool< lorm? IJ '100...e I"""e iIIny MCllOIls
you would specilocally hke 10 see expanded

or condensed? Please d'op me a line (a
postcard or aSL ...ould be 1"'e) ,,,'ln some
sense 01 what you. the .eaders 01 t t us <::01·
umn. wo uld Iil<e. I ha"" been Irying 10 ...o.k
on sucn a tome . bul I keep gelling bo<;tged
down in Ihe male. ial . Let me know whilll you
would like 10 a"'l,

NeX! monl h, a tip 01 Ihe hat to AI Jolson.
Don 'l fo llow? You'll jusl have to wail 101
next mon tn's RITV Loop !

h nds no problems ",' tl'l n,s m<>desl anl ....na
laun 01dipoleS, " The 01"'" dav I got on.tO
SSB and \IfOI'\<ed VS6. VK. iIInd ill buroc" 01
JAs. They couldn 'l beI_l ...as bareloot ,n
10 a dIpole:' Roch Sll>d. Rocl'l claIms lhe
good sognal .eports he ._..... a'e due 10
Slfange propagaloon on l.esolhO. but I "'ink

lhe 7P8 Cilllfsogn IS *OlIn el leasl 2 5-""'ls

wnde Lesoftoo is f'IOl exactly 'lIfe on lhe
amaleur bands, I"""e are many DXe<s 51111
Iooklflg lor I""'" I"SI 1Pl!1 <::onlact Perhaps
lhis inlOfff>Gllion w il l h&lp,

Among l he more ecu.... Lesotho "",a

I"",s a.e 1P8s ex. 00. CL. CM. iIInd CR. Ed
1P9CG IS V'ce Consul iIII lhe Ame..c... EITI
bassy in Maseru. l he cap'Ial ot Lesol no. Ed
nopes 10 worl< o xec on CW ...tll~ In Le
so tho and also can be cillughl WQl"k lng m0

bI le. Mart in 1P8CM uses a 4O-mete. dIpo le
on 4lJ and 15 melelS, .. new lesotho

amaleu•• 1P8CR, hai ls I.om It aiv and o!len
<::a n be heard on phone spe ak ing Italian and
Spanish. Rich himsall pUIS hi s TR·44C and
Swan .adlos on the ail from hIS home sta·

lIon ~7P8BXl and mobIle 11P8CGl, Ri<::tI
hopeS 10 supp lemenl his eXIsting di pole
anlennas ...i l tl some ne... aeflals soon, I'"
<::Iuding a 15-meter beam.

RICh suggesls l he beSI l Ime 10 look 101"
1PB stat ",ns is e""y ........"ng. Lesolho l Ime.
1130 UTC is 1,30 pm. IoUiI "me. Beg,nnlng

Ji



hours 01 ,ather ledrous work 10 make a lot
of DXers happy. And you' l l ne'le r guess
thei r b iggest problem: unc larmed OSLs'

Thousands of cards p ile up each yea r for
amateurs who do not have an enve lope on
lile at i re correct OSL bureau. Sometimes
there are thousands for a bIg contest Sla·
tion ; somet imes on ly one or two for a ham
who " doesn't work OX," One Technician
who was helping so rt cards came across
th,ee fo' himselfl One was a call sign error.
bu t two were Irom Soulh Ame,ican stauoos
worked On 6 meIers, years before

Wha t Can you dO 10 speed tne process
and get your OSLe back as fast as you can?
I suggest three things: tl get The proper

LESOTHO

7P8BX
oso '''~ 0". T,m.

,
I ,

FREO .,. I " • • r 7 3 de Richard D . K in gsto n,

""
I P D. B o x 1264,,

I ~EQU'"'''.''' ~
MAS ERU LESOTHO

A FRICA....""
RiCtl K ings/o n 's OSL card fealures logos, a map o f Africa, and a po stage stamp for Calor,

which can delay delivery, The card m ight sit
around for a wh ile betore being ShIpped To
The SIX th crsmct bureau, It m ight just miss

a sO'ting sess ion The re and not be sent off
to the letter sorter for anOlher month. That
rene- sorter m ight be forced to skip a mon th
for various reasons. So the ca rd could eilsi·
Iy Take si x monThs 10 gel across the coun·
try, II you think thaI's Slow, think aboUT how
much you are paYing for th is semCe,

The ca rds move th rough the OSL
bureaus enl irely by volunteer hands. The
si . th district OSL bureau handled mere
Ihan 600,000 cards last yea r! That's almost
2.000 a day, 365 days a year! The OSL
bureau vo lun teers contribu te tnousa oc s o f

Jay W6GO IIelllandJan K6HHD 0 'Brien afl1 in ctla rge 01Itle program al Itle Inlemational DX
Con _enl,on al I tle Ho liday Inn, Visa lia, Calilomla, April 22·24, 1983,

set UP an incoming OSL bureau fa' us
members. The Lesot ho Amaleu' Radro
Soc iety has started such a OSL bureau for
local 7P8 amaTeurs. You can send your
cards dlrec!. To indivrdual OS L managers.
or 10 the bureau at Box 949. Maseru,
Lesotho, Africa.

Any ca rds for lP8 amateu rs senl ,a tee
leSOTho AmaTeur Radio Soc ie'Y wil l arrive
at LARS's PO bo• . The secreta ry m OSL
manager of LARS will smt lhe incoming
ca rds by ca lls ign and hand them to ap
propriate LARS members at the ne. t c lu b

meetin9
The incomrng OSL bureau in the Stales

wo,ks in much tile same way, bUT on a
much la rger scale . Let's fo llow a card back
from Rich l P8S X to a states-de ham, KK6X.

At a club meeting. tne members at LARS
bundle up Iheir sTateside OSL cards
wilhout SASEs and mail Them To the USA's
official IARU in coming OSL bureau al
ARRL l>eadquarters, The cardS are Ihen
so rled by call areas and mailed 10 TM OSL
bu,eaus in each amateur radio cal l distnct
The card we are fol lowing is sent to lhe
sixth orstnct OSL bureau in Sun Valley,
Calilornia

Here, local volun teer am ateurs en te, the
pic tu,e, donating hund,eds of hours of tIme
TO sarI tile many Ihousands of OSLs by Ihe
first letter of the suffix KY6A , K6ANP,
KB6AG. and WB6ANT woul d all go 10 me
"'A"' letter sorter . At the nexI rad io club
meeHng. Ihe individual letter sorters pick
UP lhe" shopping bags fu ll of OSLs. Our
card is seer to tne "'X"' sorter in no rthern
California.

Every monlh, the indivrdual letter sorte r
get s 10-100 tee. o f OSLs to sort by in ·
di.idual callsign, The " X" sort er gets a
break because the,e are nO three letter suf ·
f ixes beginning witll X, as uiese callsigns
a re 'eserved for expenmenTal licenses
Wilh on ly one- and two·letter suffixes, the
" X" so rte r gelS only a filtll of Ihe cardS the
sorters Olathe' leiters receive.

At the same Time as he gets our ca rd, Ihe
"X" sorte r get s any return envelopes for
stations wilh X as lhe flfsl letter of the ir suf

fi•. He puIS these into call sign order and
adds t hem TO the lile of enve lopes on hand
After he sorTs the incoming OSLs. he puts
each amateu r's OSLs into the SASE provid
ed by IhaT ham. If There a,e enough cards in
the envelope, our sorter will sea l and mail
the envelope , and a few d ays laler a happy
KK6X wil l pu ll his 7P8SX ca,d ou t of the
envelope from me bureau

There are many polential pitfalls lor the
OSL card along this e.lended journey from
Lesotho to a mailbox in California, any o f

Rich KingSl,m 7P8BX, p resident 01 Ihl/ iI/sotho Arnall/ur Radio Society Iright), diswsses
scheduies wi th Paut Hansen AE6H, president ot me Redwood Ernpiff/ DX AssociatIOn.

about 1700 UTC, 10 meTers is often open TO
1I,eStates. You Can listen fm ZS stal ions or
the ZS l().meter beacon to Check propaga
lion to Lesotho, 10 meters tends to fade
awa y ccmptetely dunng The statesi de Sum·
mer. Aich e.ptains, so try lower·hequency
bands beTween June and AuguST. 15 meters
often opens to the STates about an hour
rater . around 1800 UTC,

Rich says 2 IRCs Or a green stamp WIll
prov ide return ailmai l postage fm your
7P6 OSL ca rd. Rich's own OSL ca rd ~see

photO) features a map of tM cont ine nT,
with Lesotho marked, and a cofo rfu i One·
cem stamp Lesotho. like many small
countr ies, p roduces beautilul postage
stamps: they add a n ice touCIl to Rich's
custom card . Rich has rncfuded on his
OSL Ihe logos Irom two in te rnatrona l
organ izations TO wh ich he belongs: the
RadIO SocieTy 01 Great Sritain and Mensa,
the hrgh-fO socieTy.

RIch is also presidenl 01 1M newly
formed LesolM Amateur Radio Soc iely
(LARS). LARS recenTly M id «e f irst meetrng
at me home of The Ge,man ambassador 10
Lesotho, 7peCL Of lhe approx imate ly T8
amateurs in LeSOTho. 12 jo ined LARS. On ly
atout e otmese amateurs are acuve on HF .
however

AT the first meet ing. RIch p,esen ted the
InternaHonal Amateur Radio Union ((ARU)
f ilms On amaTeu, ,adro, $everal Sasotllo
(i1lelong residents of lIle trny mounTain
krngdom of tesotnor attended tile f irst
meeting, but none nes an amaleur radro

l icense To date.
RIch has helped bnng some fmma l struc ·

Tu'e to amateu r radio in Lesotho and has
patterned the Ircense examinations afte r
the Srrl ish model. The theory portion o f the
amateur examlnat ion is taken d irectly f'om
the British test. The eode ,equirement o f t2
wpm is alSO SImIlar to the Srilish sys tem,
Unl ike the US test. tesotnc amateurs must
copy (he t2·wpm code without error ' No
mult iple choice to make it easier '

The Lesotho Amateu, Radio Socrety has
excrt ing plans for encouraging amaleur
radio aClivity within the counlry and wilh
hams in olher count ries. A club steuco.
7P8RS, is under construction and look ing
lor donated Or ioaned gea r, LARS plans a
Fie ld·Day·Type operation , perhaps in con
nection with the k ing's bi rthday. And an
awa'd for working 7P6 amateurs is in the
wo, ks. About tne lal1e r, Rich says. -n won'l
be an easy award. Perh aps wo,k 7P8RSand
7P8 stat ions on 4 bands, You'll have to I ry
hard to earn this one."

One of the dUT ies 01 a young national
amateur rad io sociely such as LARS is to
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envelope$ or money to H'e bureau , 2) be pa·
tient, and 3) be patient

Voo wil l "",Idam gel YOtJr aSls il )'Ou
don·t ha"" an envelope or post"'lle credIts
on li le el yoor district aSl burnu. Your
bur...u is based on the numbe< in your
callSign, not where you lIve, WB2CHM
keeps postage credIts on llIe at till! 20d
distrlCl bu',"u

Mosl dis',ict bu'..us sell postage
creel,ls, a route o l tll<> prel",reel by bOth
bureau .nd ox",. You can lind out the
<Ielails 0 1 your own bur..u·, an-..lope
cred,t s~tem by aeno:l"'ll an SASE to till!
bur"" addr.... hsted In the t-cot pagesol
the C.I/booIl 0< in OST. Gene<.lIy , you aeno:l
some rnon<a'/' and you< addr.... and they'll

dedtld poslage as "utled to mad your
cardS. Wl'Ien you n.on low. they'll note il on
you< let...... envelope

Many bu<e_ prel... thIS method '0
recIlIvionO pr~ed .,."elopes, as they can
buy slandafd an"'llopn in Quant'ly, simpl~

lying $Io<age and 'educ'ng cos,. Also.
postage credll' aran't ouldaled by •
IX>!ltage rale 1fICl_ and the 0Sl bur..u
lmos it NSIe< 10 ~eee> U.. ad<!'_ and
callsigna up to <Sat. wIth postage CfedltS,

tl you cIlooee II.. an..elope 'OIIle, be SUfe

to ' ol low the bureau'e auggeshons to<
_ahon 04 your ~ ...... envelope. Gel

$Om/l!i" x 7'11" envelopes and print your
Call sign neatly in the upper left COrnllr. Pul
a single $0.20 stamp in the upper fi ght cor·
ne< aod pr int yoor name and address neatl y
In t !>e center 0 1 the enve lope. Send a few
envelopes prepared this way to YOtJ. correct
bu,eau, aod wa lt.

Ooo't hold your brealh. Ca,ds can ta~

many months or a year just 10 worl< thei,
way th rough t!>e oo.eau system to you. And
thl. dOeSn't include the time II tQ(llo, )'011'

ca.d to gel to the OXamateur or t!>e tIme il
look I tle OX Slation to get around 10

ansWMlng yoo. ca.d.
In I IlI! case 0 1 l !>e RU$Slan Slalions.

t l>rOugh BoI 88, MOSCOW, a delay 01_aI

years is commonplace. It is not unusual to
fInd Ru","," 0Sl..s lor conlacts made 3-7
years ago in lhe bureau.

Aft", you _ a stallOn wI'>opromoses 10

0Sl '"yja lhe bureau,~ you might wa,t lIII
monlhs or a \'tiM 10< II.. C&fd. While a oew
OXel eagerly awa,ts his lirsl bureau sh,p
menl. he can rellect on wtly most HoooI
Roll oXers are oklo Illal<es yHIa 10 linally
gel IlOme cards. Longevily is one 01 the
most Imporlant OX skills.

What II you h.n., senl olt ","eIopn or
money to l he bureau. worl<ed a buncl1 ot
Ox, wa,ted . very long t Ime, and Slill hOI""

nothing? Ooo't be alrald to drop a note to
the bureau asking It you have any cards or
as~i ng them to mall any card . lor you, no
matter how tew , Be aure to include an SASE
l or any reply,'od be prepared to wait a few
months while yo...r en""I()pIl WOIU ilS way
through thfl System, And be nICe; tllese are
¥OIun lHre haodling YOU' cards, remembe<,
and sc reaming that you have worl<ed hun
dreds 0 1 OX stallons and must hOI"" cardS
wailing won·1 hfllp.

ASk pol' tely ,t you ha.... any cards

wailing, and i t so. would the SOft'" please
mall them? On ....e occasions. the SOfter or
bur...u I'\aS a Il/fT1CI(lfary prOlllem,.od your
que<y m'll"l potnIl1 out. B ut more II ~ely, l he
'eason you h.aven', gotten anything bac~

lram II.. burHu is that tile burNU h.as not

.ecei-.ed any cards 10< you'
SortIng I"' ....os. PUlling l hem 11'110 tile

COfTllCI enveiOClll, and ma'lifIQ them takes
...,., II.. " X* lett... SOft'" a lul l day every
month Improper poslage on en.elopes

costs tile SOft'" abOut $<I.DO 0 1 tli s own
money every month. Why does someone

conl"bute 10 much lime and ellOft to this
I'IHI'Iy th.an~less Iasl<? Well, one reason is

that l he let t... 110ft"" gets ."st~ OIl the in
c;omong cardS and gets 10 pull hIS own 01.11.

"Tl'Iar, wt1y I "01.....,-.<1 10 sort lhe 'X'

U""," our lIOfter says. " 1get mine hlSl' "

Bill this is not the only motivation ot

these hard-working volunteere. Some
amateurs in the Wash ington DC a'ea SOft
carei s from a dillerent call distr ict. They'll
ne.... see one ot thei, Own cards first
These amaleurs are more mot ivated by the
thrl!lllley help pm.ide, The th"lf wtlen the
ham eagerly .ips open the enyelope h om
the buleau to see whal treasu.es might lit
InsiOe,

Receiving an envvIope trom your OSL
bu'&au is li~e reeen-ing an inv,lation to a
treasure hunl. Fo< the actl"" OX"" each
envelope tram the bureau w,1I conta,n OIl
least one pr iZe. aod somet,mes a whole
handlul 01new ones arrives at once. Inside

lhal htlle anvelope could be IhoM Ionlt
awa,ted A$latic RUSS>ar1s. 0< thaI Soulh
~ who s wo<l!' he WOUld OSl ..... 11lI!
bureau. Or it might be ~um.ol one's own
0Sls, mar1<ed ~caI lS1gn un~nown. ~ 0< SWl

eees tram count'ies mosl Ox"" *OUId
IoYe 10 work.

So some voI""t_s work in the 0Sl
bulNUS because they ~now jusl how NgIlf

you a'e 10< your cards and jvst how happy

you are IlO'ng to be when you open lhal
envelope. So thin~ 01 the "-d-work lng
volunteers alltle OSI. bur.,... I tle "'.. time
you wa,t for your 71'8 0Sl ...". buro."

r TEST ADAPTER NEW HAMTRONICS CATALOG

"WwKUI '43-/50-1«: CirCullltIy-pOIartzed an__
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NEW PRODUCTS

The new MFJ·l440 video cont.ol center
com b inas enhancer, stab ilizer, l ader,
switcher, distributIon amplilie., .nd rl mod·
ulato. to make profeSSlonal"luality durn
and to give improved v_ ing quality 01
videotapes. Yoo can ma~e copies as good

as lhe orisinal, Slop copyguatd, impr~
sha.pness. separate sc_s. select l rom 4
inputs, and ma~e" COP," simultaneously,
An rl modulato< lets you monllQf w!\al you
a'e taping 01 playing back on 'fOUl' TV let

An Enhance conlrol dramatically im
proves picture c tarity, detail, shatpnest,

and inc.eases cont.asl. You can actu. lly
see iodivlduailltrand' o f Nli. and blades 0 1

gl ass.
An eIc lu siwo l ogarithmic fnOdoa en·

hances light areas only tor impfovlng d....

~

A Noise CanatI conlrol -.duces pIcIure
noise eIilggerated by enhancemant.

EnNlnoe belore~ing 10 c.ncet VCR
and tape loss. Enhance o2uring viewing 10
bnng QUI detail and .....tpMU ...., 10 lm

prove viewing 01 older Iapet.

Enha, 'OIlfTIIll ,t can ma~e view"'ll quality
o f s..our IT1<IdII recordings compalable to
2-tlouf mode.

A bypaS!l swrtch compares the enhanced
with the unenhanced picture.

A Stablliz", conlrol •.,."0.... COVf'Iluard
and stops pictu... fOIl aod Jill•. Ptay copy.

Hamtronics, Inc~ annoo.oncos PUblicalion
01 their oew 1983 catalog crammed l Ull 04
goodies lor t ile VHFo\JHFIOSCAR fIf'lthuS~

ast and two-way ahope. The :J6.9,age two
c:oIof catalog leatu,es many new product•.
including FM repealers, new VHF and UHF
FM receivers, !>e lical re5Qf\ato< preamp,
aod 11It8f8, Iow"'f\Olse receiyer preamps,. nd
a UHF r&eei.... 10 listen to the sp.ace shut·
tle. Also incluOed are tha popular FM trans·
mitters and power amplifiers,VHF aod UHF
receiving and u &nsmi lling con verl",s,
VHF t.ansceivers , and ol he, p,oducts
HamtronlCS has long bee n noted lor .

For your free COpy of thi s attracllve new
calalog llor Ove'SeaS meil ins, please send
$2.00 Of 4 IRCs), call [? '6j.392·9430 or w'ite
10 Hamtronlcs, Inc" 65F MaUl Rd., Hilton
NY 14468. Reader ServlC& number . 76.

THE NEW MFJ·1440
VIDEO CONTROL CENTER

The .... NLS Touch Test 20 leet adapt'"
tor p ial· .nd wi..lead elect.onic com.
ponen\$ has .QI,Ind • home wilh test eng~
.-.. in teel labi aclolS the Unil lld Stat,".
II . POPUlarity has c.used Non ·linear
Systems, tnc., to add Ih is last lest prodUCI
10 i ts accellSOfY Ii", o f d ,gll al panel mele.
aod d ig ital test eQuipmenlllne.

Maa.... lng 112" by 2" by 5/11" , I lle adapter
has two slol S on the side opposi te the ba·
nana pi ... . te,m inalS, into which the leads 01

Ind ividua l components may be insenlld for
component test,ng . The adapto' eliminat&s
the tediou s task 01 app lying prod. andlor
Using teet lead clips to make conl ac t wllh
l he terminal s 01 sma ll components . Onca
the compon&nt leads are InS&lIed, the

leet lng becomas a hande·l.ae oPflrallon,
allowing lor easle. adjustment and control
of the testing in elrument . Thi e melhod also
e llmlnatas the ambigulty IntroduCIld by
lead 01 cable resi stance. With banana-plug
te.minai s Jl. " on cenler, the adapte, can be

...sed with any measu.lng Inst.ument utiliz·
ing staoda'd banan.plug receptaCle. with
lI~e separation.

This product is now avai lable natiOnwide
h om local elect.onice d ist , ibutors handll ng
the NLS d 'Oilal pa",1 meIer and dlg ilal
equipment. line 0 1 product s.

For additional inlormation , wrote NQ(I·
l/rIH, Sye/_s, IfIC.• PO Box N, 081Mat eA
m'4 Reader ServICe numbll< 483.

matching harness Is incl uded. If desired, the
14C can alSO function as two sepa,ately led
antanl'lU, one vertical and one l'IoriZontal.
Each set 01 feedpolnta is equipped wl tll a
2"'W balun ready lor direct ccex teed.

The 14J.1!iO-l4C is built to provkle yeai'll of
,ellable service. All aluminum is &06 l-T6 and
6063-T832 alloys. All hardwam is stainleSS
steel except the U..oo lts. The matChing ha,·
ness and balun coax lealures weat!>er·lmpfl1'
vlou s Teflon™ insulation and silv.,·
plat&d ccnouctors.

With 8&..,., elements in each plane, the
14C produces 11.<fB-dc SOlin at better than
l.5:t Vlwr. Ci'cula.ity is maintained Within 3
dB Vlrtuaily unbrea~able 3I16"-rod pa'ast k:
elemenls, anchored \t1.ough the t '!J~ boom,
tlelp reduce weight to 7'1, pounds, windload
10 1.2 square leet. For more inlonnation. ceo
lact KLM Electron ic$, Inc., PO BoI 816,

MorrI"" Hil l CA 9!i037; /4OB}779-7363.

CIRCULAR SATELLITE
TECHNOLOGY FROM KLM

The nIlW KlM 1U1!iO-I4C clrcul arl y·po.
larized antenna not only p,ovldes opl imum
.eception 0 1 OSCAR sate ll i te IIgn. ls, but
aiso can dramatical ly Impl'OVa 2·metar ter ·
'Ilstrlal communication. Linearl y po la'lzed
signals lany mode, !I>ed or mobi le) a,e '.a·
Quently allected by bulldlnge, mountains ,
and movement and, aa a reeun. circular
wavel.onl s deva lop. RecepHon wilh the
14C eeccees tlulte. lading and multipath
diatortion and o ften Improves SIN " lIos
Benelita 0 1circular po larity on transm it are
almUar, r&ga,dle.. 0 1the pOlar lzalion 0 1the
receiving antenna.

Since circulari ty may have a rlg hH l&od
0< lelt ·haod " twist. " the 14C antenna kit In·
cludes a leedpolnt-fllOUflted switcher keyed
by +S to + 1!i V de: right l rom tile silack. FQf
sing le feed llne <:onyenience, • specl.1



Doironlx, Inc., maoulactu"'" 01CRT dl.
plays. o HerI commen::isl-g,ade lJS--rnanI.o.
laclu.ed CAT d isplayS lor Morse CCf!e
I'ilnalatora, SSTV, AT\', Ot persona' C(lfno

puler .ppllcatiOf\$.
Ge t • clean, Crisp compuler-<l~.li ly dal.

dlsplilY 10' you r next h.m proje.:t ...Ith •
OTU·12 lfOm Dotmnl. , av.liable in kit,
ch.s sl s , or c h. s s is/ac pow-er version l , .nd
a lther P.l...hite) or P31 (llretlO) phosphor.
The OTU,1 2 rlQUK-eS only 12 V.t 1.5 Amps.
standald TTL t>onwnt.1 and ¥'IIf!iCll c;on.

HAL'S MPT3100 SOFTWARE
EXPANSION FOR THE D53100

ASR VIDEO TERMINAL

DTU·12 AMATEUR DATA
DISPLAY FROM DOTRONIX

The ....y fI'loOQe a llowl repeljj;.e tran.
miSsion 01 lext• • nd Iranamlssion _ is
user-set, rathllf tl\etl In lhe order tllol te xt
...as recei'¥ed. [);tlerent lllxls ma y . lso be
g.ouped tor ,etransmlsaon to s pecilic geo
graph iC .reas or slal loos ,

Electne. 1 pollution d rives mICro pro
grams b.na nas ! Po ...er·line e lflClriC. 1
noise, h.sh, . nd spik" o lte n ca~ se 1I" . tle
compole, operation. In add Ilion, severe
spikes t'o m light ning 0' heavy m.ch lne,y
m ay d am.ge e xpen s Ive h a rd ...a re .

The MPT3I00 ~age will Slore any
length 01 mns891 up 10 32.000 ch.aractllr$
10 any torm. t. Each h'" .eee;'es a SlQuen·
tlal serial number 10, and • dlre.:tory 01
s tored Iii" . may be . ccessed. The m_
sages m.y be edited alter they have been
s tored by using lhe MPT3100's edil mode,
...hiCh inc: ludes cUSlom iden llhe, COdllS lor
user ,,"igns.

M. ny systems c...le fhe;, own poll...
lion! Disks .nd p,inters olten c.eate
enougl'I el«;tricat interlace lo dlsrupl an ....
t l' lI program. Nearby eloKlronic equ lprroanl
is .Heel«! 15 _I.

SOFTWARE POLLUTION
CONTROL

The mailbox enha ncements allow lhe
user 10 edit while reeeiving or t,ansmlWng
or du,lng • mailbox IVCtISS by an outside
stahon, AllOIId comments h.... a lSO ...
"'" d'recl«y searo;h and SOIR I;"'ling more
uselul 1oסi. tor the mallbo. user.

FOf more intorrnallon, o;onlacl 101.1 (;om.

munlCa tlQrlS Corporat,on, So. 365,. Urba".

IL 61801; /217}361·1373. Readef Ser<iGe
numbllr~.

Ele c t.o n ic Specl.UslS' recen lty .n·
nou nced Magnu m lsol. tor IS designed to
con lrol severe ele.:lrical pollution, mccr
poratlng h8a¥y-d~ty s plkelsu'ge s upp' a..
slon, lhe M.g nu m Isolator le a ture s lou r In·
dividu.ll y QU. d-pl tlil e red ac sockels.
EQUipment interaclionl.re eliminaled.nd
disrupll'i$l(lamaglng pow-er-llne pollution is
controlled. The Magnu m 18OIalOt -.ill c;on.
t,ot potlutlOl'l tor an 187~W.lt load Each
socke ll;.lln hand"" 100000Willt toad.

Ha l Comm~n lcat ions Co,po,a llon has
anno unced t he MPT3 tOO ecttware ex pan·
sion 01 1h8 popular 0S3100 ASA video ler·
min.l. The MPT3100 e xpands the tutur••
of the mailbox option.nd add• • sepaoatll
mode for coIlecllon, edlt,ng, .nd relay 01
multIple n.a.aage t... ls .

The model l$o-!7 M.g num lsol. lor
e limln.tes ....ere a c powe,·lIne pollution
for smooth p,ogram ope,a tlo n,

Fo , .ddltlon.1intorm.lIon. contact EIeI;>
Ironic Speci.';sts, Inc.• ' 71 South M. in
SI.-t. PO 80. 389, Nat,ck MA Of76O;
(lI1~ISll_ Reader~ oumber 0181 .

c hronile its speed with that 01the 'ece lved
code . The use, may al so c h. nge the decod·
Ing par.mele,S to compensale lOt closely.
sp;aced ch.'acters and machln&1lun dots.

Contact-110 lliItu.es • IM piit acreen
which sho*S recei...:l <la la, slored .....
sage numt>ers .nd leot. and lhe lr ,tled
""'ISsage. The sc torrnat may be easily
chang«! for dlrt nl ~_

The ayslem also hal MSO capabll,ly, a
line priMing apooler, a ulo m.llc " equency
moni to,lng, an d a specia l mode to send
a nd receive Bas ic prog ra ms.

For additional intorm. t lon, conlact Roy'
ai, ~1 Con.lcle Rd., Hampton GA 30228,
1404~I4. Reader~ number .n .

"" N

•
"" .~
• e o

Rayo.1 h.s a nnoune«llhe rele.se 01 the
Conlacl-8Ot'Ma fl< II ATTY . nd M~ Iyatetn
tor lhe TRS-«l. The system consi31S 01 .n
inlerlace unjj which ...ilI link ,he comPUter
to the Sl.tion equiprroanl .nd the.- n '31')'

softwa.. on ejjl'ler dISk Ot l;.lISSlne.
The Interlace ...111 male "" th any stand

a lone termina l ~nit lor use as a RTTY lllr·
mln.I, a nd the inlllrl.ce con lalnl liS own
de.:ode' and keying clrcu llS when used on
CW, Th<l program ...111 send . nd reeelve
RTTY . t 50, 66, 15, a nd 100 wpm , ASCII .t
110 lNoud, . nd Morae .t .ny speed. The
Morw .......... mode ...lll.ulomatiClllly s)'no

R·2000 communication. rece;.,er ,rom Ken wood.

CONTACT·80/MARK II
SYSTEM FROM ROYAL

R-2000 COMMUNICATIONS
RECEIVER

r eucee ilnnou nc:. s lhe addition ot t...o
new DT MF ,ecel¥tl' klls . These re.:elvers
will allow you 10 turn yo~r telephone Into a
control de vice,

The TRK-921 cont.lns the T.ltone 101-921
DTMF ree eivlI' .nd rolary di.1 pulse
counler, a 3.56-MHl e<)'stal, UIfl • .cI).pin
OIP .ecket. The TRK-9ot7 cont..... lhe
1,1-$011 DTMF.-.-,. 3.58 cryslal,.nd a
22-pin OIP scceet. These uMs a.. pack.

aged 10 simpllty breadboa,dlng by eng;'
.-ra, sclenllsls.•nd hobbylsls a like , Typi·
c .1 a pplications at Ihllse 'e.:elvers Include
compule r dala enl ry, eq~lpmen t manito'·
ing and ,e mote contrOl, and centr.I-otl lce·
Quality OTMF·tlHotary CQn¥tlrsion. 8o1h
klls ' <8 currently avall.DIe.

For additional inlormallon, conlact Tel
IOf>e COq>~ PO So. 651, 10801 '20th A....
n.... NO'/t>eut. KiI1<'-nrJ WA~ (206)

827.flfl2fl. Reader s.mc. number .78.

guarded I~ on anr TV seL DupliCllla..-y
ptftI..-ooded lapeS. Has s labililer bypus
s ...,lo;h.

The ne... Fadef Design separales scenes,
d ~blI OUI comrnetcl• •s. and cleans ~p echlS
. nd glitc hes 10< proless lon.1 res~lla. II h.s
eoiomenc and m.no.l modes , slmon.ne·
ous video and aod lo t.de. conl lnuous lr ad
juSl.bIe f.de-out IImes. • nd a udio du DJ.C k
10< ~sslng a udio fade. The pictu,e Is in
srne du,lng fade.

The VkIeoIAudio s ...,tcher adds~
nience a.nd eliminates mt!'5Sy l;.lIbiea. $a.

tec1 trom • sources. fCot1nect Val.. 'tideo
dIP, compute,s, gemea, 'tideo c'mer.,
etc.)

The Dls l,l bution Amp lltler gl. ea ••ideO

.nd • a!idlo oolp~l a fo r multip le re.:O/d lngs
0< manl lO/lng.

The FCC-aPll rO-.ed If modu lato ' converts
video and audio aiQna's 10 cl\ilnnet 3 or . tor
monilonng on yOU ' TV set

Thecabinet ISI90ItIelt ...hite ...,th .... .nul
gr.on aides and "'*UUIN 12 " 2 " e inchea.
The MFJ·1"O oper.t.. on 110 v eeOt 12 V
de lOt porlable uN,

MFJ pf'O\lides a :JO..d'r fTI<>n8'I'-l)ack trl. '
pe,lOd. It roo ilre nol ealialled, r ou may
re turn It lor • f~ 1I relund (le ss shipping).
MFJ also pmvldlls • one·ye ilr oncondltlona l
gu. 'antee.

For lurtflef inlormallon. contact MF-J Ero.
N'P".... Inc., 921" LOUi.ville Ro.d. Stat1<·
.,11e MS 39759. ReaOer Selrice numbel'''80.

DTMF RECEIVER KITS
FROM TELTONE

TrIa.Ke n...ood has jusl a nnounc:ed the
ne w R·2000• • highly sophlstic. led, .11·
mode communiClltion rece;_ lhat C<WfIf'S

t50 kHl-30 MHl in 30 bands. Oeaignad to
__ the .......:Is ollhe short I'".....
as ....11 as the radio amateur, !!'liS radio
is l;.lI(lIDie 01 recei\<I.-g SlUMls on .a.M, USB.
LSB, ON, . nd FM, Among the more int"'·
eSllnglealu res to be lou nd on this model
are dlgi l.I .lo's, 10 memories lhat alore Ire·
Que ncy, band , an d mode dal a , mamory
scan, p rogra mm. ble band sca n, .nd dual
2.·hout Qua tll clocks, wllh a limer th.t can
be prog, . mmed to tum the ,adio on.nd 0 11
on a~ted schedule. Add il ionai f_
lUres include a built·1n lilhium D.l1Iery ........
«y l)ackup (est lmaled ~t hle~ 11OUre&
CfIf'lI tuDe dlg'lald'splay, 3 buill.... ~l li ltera

...,th s"" tch. manuel "UP/OOWN" lNond
scan. lIQuelch. S-meler, noise blanker, and
If stap .lten~alor. The A-2000 oper.tea on
10011 201220I2010 V e e Ot ma y blI ope,aled on
13.8 V de using an o ptlon. 1DCK·t c. b la kit.

Fo, addilioMI info,m. lIon, cont.cl YOllr
toea! Ken...ood .m.l.... r radio de.ler or
..." te 7ri&-KenwoodCommunicatlQrll. 1111

W•• t Walnut 5 ,..." Compton CA tJ022O.
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C£S MDn ctltp

NEW LOW·POWER DTMF
MEMORY DIALER CHIP

FROM CES

le leptlone line POW'"due 10 ,ts CMOSt_
nology, The M022 lealu<ea I ten-yea, ........
ory bac~up will> I single Ifthium cell.

DTU-12d'~V lrom Dotroni~. Inc.

t,o! S1gna~, at'lll 2.5-V vlCMO dtlve, 5ca.n 'lIe
is 15,150 Hz. Inlerlace is In'OUOI> a l().p.n
eoOQe c.erd connector.

Tl>ese a,e twat'lll new comme<c'II..,,;aoe
d,splays, lactory adjusled lor ptOpe' ge·
omelly and supplied w,th w" tt e n specd,·
Clt,onS

OoltO."x. Inc., produces a complele line
01compacl .nd economlCll CRT d,splays ,
,nclud'ng 5-, 7·, 9-, 12·, 13-, t 5-, a nd 17·inch
sizes, in bOln Cr.ISS'S . nd ~ ,t con hguta-

toons. Oo\.onox displays I fa used on In.
compuler lermil\ll induSlry. medici! jnSI",..
men li lion. lutomaled pI>ototypeset1lrlg .
l irl,ne Iligr.t inlorml tlOf>. and close<k;ireuit
le!ev,slOfl . pp lieltions. The company mlln·
tl ,ns sales Ind seosce operations in Min
nesotl, Texas. Ind Illinoi s.

For add,tionll informal,Of>. conllct Do·

lron'~. Inc., 160 f 'rsl Sfreel S£. New 81'911.
Ion MN 55112; (612~1742 or (6'2~
8236, Reade.- Serv;ce numbe< 419.

CommuniCations El/lCtron ocs Spec,al·
hes, Inc., ....Iroduces tl>e M022 memory
dlllle< ch.p, ll>e only memory d llliet in a sin·
gle ch,p

'Wa 10tlISN I ....., twOld range 01 appli·
Cl llOfls lor lhe M022." CES President Ron
Hln~ ,ns rema"'$. - lis low power teQu"",
rnents and impres-sive Clpabillt _ lend rt 10
QUlle • lew Iypes 01 communocaloons SVI
lems ." ComPQtlOflt Ill.. Irlt av.il. ble on
lhe coPYrlghled Ch'P. Han~ins IIYS.

No e xta ,n.1 RAM o r lone generllor is re
qUlfed wilh Ihe M0 22'S uniQUfI desig n, Th,s
""lw prop"ela!)' Chip aclualiy operllBS off

Otl\/lr leal"," o f tl>e M022 onclucM: 1().
O' 22 ·n um De' capac'ty, p'ogrammlbia
pause. manual or auloma.loc dill'ng. IUto
malIC .edial 01 the IaSI ....nu..1)' dllllecl
numbe<. Ind progfam inhibit inDUI IO.¥QIll
""""",,.~

Tfle M022 .s program<neO.nd operailld
from .. standard twelve-bulfon ~lIyJ)I(l

CES 's o ffe"ng qUltoflld users a c0m

plete d,aler for tftSlaliallOfl in any s landard
te-lephone for product evalu.llOfl. For com·
plete inlorm.tion. contacl Ron H.n~ins.

CES, Inc.. PO Bo~ 507. W,nr\tf Pa'" Fl
32790: (305/·645 ·0474 Re. d" , Se,vicll
number 482.

LETTERS
Novice bands. On advice from our local
e leclro nics store. I seiectec lhe Ameco
Amaleur Rad io Theo ry Course a nd pr~

cee<fe<l 10 sludy ii~e he ll lor Ihe neol
Ihree months while wone ,ng wilh Ihll ARRL
code tapes to bring my s peed up to a solid
13 wpm.

In fhe Ameeo bOok i lOO~ and passed
every s ingle lest and when I went down 10
Ihe dea r ol<l FCC, 11101 Ihe SOIpris" of my
life, Allhough I paSSed lhe eOdIl w,lh eaStl,
Ihe whoie damn wriflen lesl was on UH F;
ergo, Ihree monthS wasted. To hell wilh
ii-I qu it ham ,a<loo!

I pae~ed my T5-820 aw.y and found
a nother hobby (Ihis is . hobby),

P<!r chance, a bOul two monlhs ago, I
wan<lere<f inlo our toeal eleclronics Slore
a nd lflere on Ihe st>ell was Bash_ B.S.. I fig.
ured, but whal the nell-I bougr.1il anywlY.
I dug up "'e ARR LCOde tape (wtly dOn'l you
pic~ on them?) and got my code b&c~ up
and passed bolh w,lh ease. I am now ",or~ ·

ing on the Aa.anced. thanks to DIC~ B. sh,
scee you eeese 10 come down hard on

Dic~ a nd CO. I leel it isonly la il lor rna lOad
v,.... lllat this is the firsllnd test 731 w,1I pu•.
c hase . By fhe *ay. you may be inte'BSled In
~r1Cl*'ng IIIaI my lorTnllt call lrom the 1950s
was K60OC I~al claS$j SO I.m not . ,.

acUy unfanuha ' w,th .mat....' IheOry

$cort: Smith KH6JKlllHL

K...." HI

Soolf, Iflctmg mucJ'l '" ' ''e ..ay 01 le llf'fa
PlQfeSI"'g lhe Basil a(JtHOlC" to IQR"
"'g ... ""1<;" you endoI3e.. . pert>ap. rlla'
's IRe wa V IQ go, Bul I ,.""..rlV ,,,"'. " '.
Sluptd to eIo'efI ad all~ IQ bOt".,.. ..,," a
""'ten rest at all II~ /IIese COIIdttlQll.
rfJere seems to be Slrtllllf SOlfI f"""'" tor la l·
'lIIg in lInv (/lImmv who ClII1 copy I/Ie COd<II

So. /10.. aboul i t. s"lli _ go ''''s roule nd

P. SPrint lhis in YOU' 'ag u-t ,f you want

'0

FIST OR PHONE

THANKS TO BASH

Si m Zollc~ KB2UH
How. rd Beach NY

I feel I musl ll~. excepTIOn 10 the ed,tor;.
.1 'aga'd' ng DIck Bash Ind Tfle F,IV/ Exam
in your Non;w"t... . 1962, iasue.

AtlOUt lOtH yeats ago I deCided lo gel my
General Ileeflse aft", dUI,lull)' WOtl<ing my
l,noetS to tl>e _ for lWO years in the

A~ Bak.. ......' JDO
S. y. nnoutn MA

Belore II Ilhe slulted sh irts wry .mateur
,ad'O Ind cnve ot! a il lh. young la lent. tlow
.bOul d.....lop,ng a Iicenselhat tlas " ilher
code or pl\Onll p"vilegBS or bolh? In olhe,
WOrdS, 0... c.n wor~ON on mal porl >on of
lhe band if 0... hea lhe necessary license
endo,sement. You m.y wone someone on
lh. phone port ion 01 th. b;lnd ,I you tla ve
1M phone endorsement An . maleu r may
wotll bolh modes rl "" or She h.s passed

lhe lestS IOf bolh en<:\oBftmenlS. Ttl's is a
s,m ple 5OIuloon wtl iCI'I Stlou ld Sa liSfy
"."....

I IoteHe ltl.t ,I I.... "COde esl.bI,s.h
menl"' conl,nues 10 11l<M.t1 some type 01
comprom~ I,~e II>e one I " . ve menllOtled,
lhen you can say "good-bye" 10 lhe 'ectu,l·
ment 01 meny bright young men .nd *0m

en into .....1...' ,adlO.

l ll~ whe l> they lound Iha l lhll ilem was I>ot
Iva,lable. Of course, Ihis 'S conJeClure on
my p"rt. bu l I have lhal leehng

Thll ma,n purpo"" 01 Ih,S ieller is to
Ihan~ you Ind 10 ie l you know Ih" way leom
followed up. Oncll ag ain, Iha nks very much
fo r your help.

1__1

1 1

ICOM FOLLOW·UP

You may poss,bIy reca ll Itlat Iasl June
191hl wtOle to 73to tllil 01my ptObIem in Iry
ing 10 gel some ~ ind 01response lrom loom
regard'ng a part I needed to 'epa" • pair of
k;Qm heildphones lhat I have. You _
~ 'nd """"lltl lo lo....-ard my lener to k;Qm'S
CUSI_ servoce manager, Tom Snellings.
Ha, ,n lu m. promosed to get IRe part 10 ....
-. il ll was necessary IQ go 10 lhe fac tory
IOf ,t.

As Il lurned out. ttlOS particu l.r p¥l was
~ av.,tabI/l separat,, 1y Ind k;Qm o ll"red
to e,change my set 01 phones lor I new
one. I naTu,all)' accepted lheM oller, wfllCr.
was m<>f1! Ihan I expeeled. II k;Qm f\Id lold
me Illat lhe part was~ av.ilable, I would
Ilave "jury 'igged" someth ,ng . nd WOUld
nave sellled lor that.

Whal dis lurbed me *as the complele
taell 01response. What I suspect 1laPPll'l/ld
was lhal some employee d iSClltded my leI·

human. are drive n to lell ot he rs aboul Our
creem-come-nue. If you a re inte resled in
the future 01 the Americas , . .and me
Birds . write us by intern.lion. 1 airmai l
(35c a halt-Quncej at PO 8 0_ 5222, Sanl.
Marta . Colom bia . It may lake a while , but
we promise 10 answer.

Now, f'om beau lifui Sanla Ma rla . we
wish yoo salud (heai lh~ pesel.S I_alth).
amor ,to. e ), and Itle l,me 10 enjoy tMm all!

J Ulnitl Bird
Slnta Mlrta. Colombia

"'"---- II

DISTORTED NEWS1 1
We are A"""ic.ns whO nave me de ou '

no"", in latin Am",ic . lor H ven ye.rs.
l a lely, wll a re seeing much distorted news
a boul tM Amerre.s coming 001 01 lh" US
a nd would I , ~e 10 H t Ihe retOfd Slfl,gtll lor
73 reade' s .

Whe n w" I" SI moved 10 Cosla R,c. 
ba ll. bagglgll, g,.ndmome" leen.ge,s .
a nd peIS__ spoka no Spanish .nd ~........

ntne abOullM counlry. But. soon. OU' ,ur.1
neighbors .ccepted uS . nd gr lciouSly
laught us lhe" I.rlguage, lhei . cUllur., and
how a c,ty-«lld l. m,ly could enlOY .anch
I, f. in • lorlllQn land Trul)', our delighTlul
aclvIlnlu'es Il>ere menl. book. a l least'

My tluSbat'lll'S love fOf II>e aea (PMrI H.,·
bot SUf'VlVOl'. reWed Navyl prompted. lu. 
llle< move. two years ago, 10 COlombia'S
eatlbDllan CCMlSt. We found • lovely Oldce
conut phInTallOfl on Itloll Pan Ament. n
HlQIWta y .-. Slnl. Marll, II>e oId8St 1457
yeatSl. mosl 11SC"'I Ung c,ly ,n all o f II>e.........

lmag,.... green palmS w.vong ... genll.
ocean~ blue _ and Sl<Y. pounding

sutf.nd~ sat'lll, .nd. lowe<"'lllg.ooo
fee l 0VIlf .11 and snow-caDt>ed In. ......'
'round. ma,nIoC Mount ColumbuS, W. fM!
_ n.ve muctl ,inCOmpa'abIll ~uly.

10... ...,;ghbOtS, petlect cli l., • ST.bIe
demoCra llC government••nd ,.fytngly-
lOw COIlIt OII'v'rIg,

Ll~e Columbus, _ have d,~ed •
new front.. w,l tl l vlSI potentllli .nd. beong
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IHTAOOUCTORY sPt:CIIoI.
DISK VERSION . . . . . . . . . . . . . . . . . . . ". 00
CoASS£TTf. VERSION .. 1111 .00
c.ASSETTE. to [)lSI( , . . . 131 00
Go..-......"I _ .......,... CA.llSIG"'-POST PAlO

!lOYAl. ~

«Pe-. _ 150 - •
H........ a.-. X12211 T I S l«l'l_l.

IITTY.,.,.. TRS-«!";1II COf<lTACT I!IO MARK If .... lll13!

TRSal. "'0 0 III INTERFACE 1,ncluOe<l * ,lh h'''''''')
g'"" keybow<l STATION COt<TOOL an<l """"""" • .." h
lhe nv 1lJ 01 r<>u' cl>OoC<t
lNo 01..... <'Ol',prnenI .-- tor CW _ ."on)

c..-I 0IlIIl F_
e BoWDOT. ASCII 3. MORSE , ..
e cw IUC __ AUTOSVNC 3.unio... FISH'IXER . . .
• TRI-$PUT ""'-' 1_ leis HIS ....". • •
• "UnI-..r STORED "'SG. 1ilelI . .
e Automeloc DV"'At,l1C BUHER AllQCll,TION .
• u..e tV.ADCOPY' pIw _l.Inei>rintong ,
e "UlQ.lO, Tt M£iClA,TEDtr_..
• On ""'-' "'OSCIU.SCOfl'F. Cl.OCK. COI..II<lTERS. .
e Unoq..e EDITOR. c:u:ICKEO-K£YING, NAME-U"'E , .
e "UlQ.DlDOl£. K.6 AOU.OVEI\ REPE.ATING ~EYS •.
. F... c.ossem 110_ .......,._Ieol...... . _.

RG8U 20 u Pl 25gea end 54.9S
RG21.U dbl s ,lver smetc. 50 0 1\m. 51.35/11.
100 I t. RGeU with PL·2S9 on each end 519,95
BELDEN COIO Oin 100 It. rol ls

RGSSU 09201 $11.95
Grounding s l,ap, he...., dUI., tubu la, brlid
3/16 in. tinned copper l OCilt
3/1 In. li......cl CClP9"'" ~t.

FREE C....TAlOG
COD aGd 51.50 -FlA. RH. aGd S% Sa," Tn

CONTACT-80... a

CO N N ECTO RS MAOE IN USA
Am p flen OI PI·259
Pl ·259 puSI\ on a d ..pler shell
Pl 259 oS 50·239
Ooub~ lIIale Connec tor
Pl ,258 Ooub~ Fema le Con""cto'
1 11 paten cord .. RCA, Iype plugs eacn e nd
Reducer UG·115 011 176
UG 1$~H Pl1$9 10 BNCf
r tee.. IM359)
FS9"' tTV ly pel
UG 21()1U "' mphenol T~pe N I/Ia>e for RGB
BNC UG88CIU . ma le
3J 16 'n<:h III ,I.e P'U'l lor Collins elC
UG213 BNC to PL·259

CON TRO L PRODUCTS UNLIMITED, INC.
P.O. Box 10, Down ingtown, PA 19335

215'383-6395 ..- 190

The GMS 401 's a complet e au tomatic NICAO cond~

tio"e, I nd ra p id c harger. Never before has Ih ls be...
o Uered a n yw hot<e at Inv price and it 's so good it's be
ing IMten leG. NICAD me mory characteristics must be
del It wit h Otherwise vou r batter y pack is not d!!lilll, ing
III it could, The GMS 40 1 will automatically er ase a nd
,ap,d c ha rge Inv t vp e NICAO pack from 1 to 10 cells
a uto ma ti call v .

POlYETHYLENE DIELECTRIC
RG213 r>OnCOnla<Tl,nalong 95 "to _ld mol $pee 36cIIt.
RG11«l mIl spec. 96 % shoeld lOCItl.
AU I 1U96"to Shoetd. 15--ohm m ,1 spec 25$Itl.
RG9U 96% shoeId. mol spec . S27.Wl00 tt. 0< 31c1lt.
RG6AIU <:Iouble shoeld.~m 2kIft.
RG58AU st'anded m ,1spec IhIIl.
RG58 mil spec. 96% shoekl 'IcIlt

l OW LOSS FO DIELECTR IC
RG8 X95 % shoekl (b1ack hole Ollg,ayt 5U,.Wl00lt.

17c1lt.
RG8U 80"'- shoekl llc1tt.
AG56U 80'1, shoekl.._ 01c1lt.
RG58U 95' /, shoekl......... 10CJtt.
RG59U 100% tOI'l shoekl. TV Iype S11100 It , 10C1tt.
AG8U91 '" shoekl 11 g.a. le<tulY EIelden 821 . ) 31c1lt.

Rolor caDle lkotl 2-18 g.a. 6-22 g.a 19c1tt.

Connectors-shipping 10% add'l, 2.50 minimum

PRESERVE

19 \'JJ.!.i!l.!.i!!!.INl
BINDERS s

FILE CASES

C"ble_Sh'Pp,nO 53 00 l s I 100 It 52 00 eaC h a dd I ' :0 II

• Complete automatic ope'llion
• E, ltSR ~ Char9es ~ Checks
• Rapid c harges ;n 3S rnn. (ty pic.Uyl
• Automatically , epairs short ed cells
• No dangerous heat build u p
• F ront pane l se lects up to 3 di lfot<lnl

pack.
• Unlirn ted batte ry com/)ina tio nswith

progra m modules l use< prog..m ab le l
• LEO . tat u s i ndica lor~

• Sup pli ed wi t h u n;ve<SlI1 EZ hoo k
wire leads

Spflcoly Voltage of Bltte,.,. Packlll with o rd e r.

1327 N E 119th Street, Dept. Al O, No. Miami, FL 33161 Call (30S)893-3924

~""p \'OU' issues 0 1 13 Maou,ne logetl>8l , MAOy
a nd protected In ha.ndsomeand d",able lobo."'y "~s

011 bondeis. BoII\ styleS bOI.Ind ,n 'ed leatl>8lette .....,tl\
tl>e "",gaz.ne k>go slamped In gold
F,IeS: Each h ie I>oIdS t 2 05""""". "PI""" V'SlbIe

1011 easy reteeeee. 55.95 each, 3 lOll 5t 1.00,
6 1011 moo

Blnde<s: Each boncler IlOIOS 12 '5SU1tS and opens
lial lOll ea s y 'eadong. 51.SO each. 3 1011 $21 .15,
6 ' 011 54200

,Poslage pa.od ,n USA FOIIetgn OfOOrs ' nc lude $250
pe< ,tem)
Please s late years . t9n 10 t983
5eno:l c r.eek 011 rnon8)' 0IIde< 10
JESS E JONES BOX CORP
P O Box 5120
Ph 'Ladelph,e. P'" 191 . '
....11ow • 10 6 ..eeks lOll delovery

$79.95 plus $3.00 S hipping

( PA Residents add 6% SIl l.. ta~)

Coming Soon - Mul t ip le pack memo ry e..se
cha rge r fo r munlciple commerc ial a pplicetions ·
w ri t e for infor mat ion 0' send requi reme nts,

r------ NICAO MEMORY ERASE - WHAT? ? --- - - - ,

Another first from AEA. The
Woodpecker Blanker. WB·1 really
works. This unit effectively blanks the
pulsing interference 01 the Russian
Woodpecker. Two versions are
available. the WB·1 for use with com
munication receivers and WB·1 C for
use with all popular transceivers.

ege, inc.

rns extremely useful accessory i ~

designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than I.F. type ntankers and requires
NO MODIFICATIONS 10 your receiver!
The unit operates from a 13 VaG ± 2
vnt power source at less than 575
rnA. (AEA AC wall unit AC-1 will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in
terfered with by a woodpecker. Con
trois on the front panel include; four
push button switches, a synchronize
control and a width control The WB·l
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB·l C uses the
same circuitry but includes a carrier
operated relay (COA). This provides
protectiurr to the receiver seclion duro
ing transmissions from the attached
transceiver.
Prices and soecucences subject 10 change
without nonce or obligation.

Don't Be Left Dut in the Cold
with the Russian Woodpecker

GETA
MOSCOW
MUFFLER'"

13646 Jefferson Davis Highway
Woodbridge, VA 22191

(703) 643·1063: Information and
Virgina calls.
1-800-336-4799: orders only.

AEABrings you the
Breakthrough!
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(W2AIS-'28-'5 1, KH6ARA _ '51,'59, and
KV4CI - '60 unlil lhe presen t). lam now rlt
II'eo a nd own my home,6/10 01an acre. and
a bill act ive LaDrado, relreive,. IhayS barely
e nouo h time 10 keep up with domest,c
c hOres le t alO<>e reply 10 a llood 0 1 OSL
c ards.

Whllf1 we were younQ. II lOO~ a OSL ca.d
to corwince people thlll we realty ta lked to
the Fa' Easl ot Iowa. NO'>'<. il you c.n'l wOtk
OXCC in a I..... _ s , you••nl....... is flO

""'"For lhe pasl few weeQ, I have endu'a<!
i"sulls. jamming.•nd viclOutl \IOtIS,p, One
morning. I hea.d a ham cf'li<le anolhe< work

ing me Dy a""ng, ' Wl>y dO you OSO tl'lat
baslallf? He doellfl'l OSL" My God' ThIS IS
SUppose<1to be a hoDDy. tlOt a dOlll'll"l

Thoug h I had flOlic/l'tl published In
RSG8's Radio Comm""iCalion, lhe JA
~Ine, and CO te lling 01 my inlenllQfl 10
ceeseOSUnll, lhe catdS stIli pou< ,'' , When
a r.am ....s me ill OSL and Ilell 11,m IdOIl'l.
he wi" send me begg"'ll"'t1/1ft1.nd~
made OSL$ especially detIollnlld 10< my
signalu.... Add 10 thll l doIla. tldltl and
counllesS IRC& I COUld make. good ..

income "" lhe dollar pe<OSL fOUla . Dulll\lll
IS not hem radkl. V""Ie«lay, I had 10 ,land
i<l line lot a ff!ll'Sll!f1!(l lettl!<, ano lhe Cl'lrisl·
mas tines ar" long. " was • "'OiSl/InId, ...
lum lell'" from a JA ham. I lidded UP the
Slamps plus lhe IRes, and II e.ceedII<I $5'

The WOItIt 8tI9IICI of th,S ..t>o'" mess IS
"""'I I call lhe "ba"ll-ba"ll than.l< you
ma'am" type whiCh ill~u' 599 pM u' OSL ....
10,"

Wayne, you flaW! CIOuI and you. edllorl·
a ls a , e .ead widely. Though I detest lhe
whOle OSL mess, I would cooperate Dy ....

s we'inll a ~yeSinO" p'intout lor 050
ClaIms. Wny dOn'I these c ./lled la n' tics gat
tOlleln", and have a maste, computer to
handle II? God kno..s they spend mull"
lhOusands 0 1dollalll on n.m Ilea., Why tlOl
set up a "OX i"lo cenle.," hi,e help, DIly
sollwa.e, a nd cha'lle the applicants a yea,·
Iy lee lor the se rvice ? It could be done nOw

If lhey did , lhe overlOaded post oillce
would be th ank ful a nd innocen t .ict lms
wou ld !>e .e lieve(! of Ihe loul lilth be
inll spewed out Dy a de .anlled mino" Iy o f
OXaholics.

It is a time ly topic fo , a "llood Green
trre oe'' to help these mlslluided souls
'egain some pe,splIClive a s to what ham
radIO is meant to !>e_ Iun, nol mile<';

Sorry, OM, ,"".. is no esca~ lrom DXeC
aM ils 59DXCC lI.travallanza, . . pl"s Ilia
/d,s )HOIIo, Roll. This IS an At'lRL,made
nighlmare wlllCh makllS lite mls~"bJa lor
all hams III relal.....1y rare DX COU"",.S. 01

CQlJtse, Delli') w,tni" COII laCI fI"~ 01 tIla
1IIt/'" US all of me I,,,,,,. )'011 gal IhI! ""'Y
WOISI 01 " One 01 rite ""'SOlIS so m"ny
countr.es lire rare IS mal lite 011.,,, df_
."y new ham off ".. b"n<1S lIS qwcJrly as
t""y can ",i lh de",,,nd, '''''' no COII/"cts 011
Otf'er • lew seconds I<mg . and rnal 1"
lIam '" ".. ,areQOUlllry de\tote hIS "'.10 1"
/",e'!d.ng p<1e 01DX~. Ewm ,,. ham Ifl one
01 Iltese COUIIlf.eS could _ II""'J '11I911I
011", iUSI ro ll"! If0_ ....,n. ""/IIIflI"",, dll"

"" 'WOUldbe piled '"' ~'" wl/n cnapa lUSt
P<f"'11 on ".. ,,"PS 10 pro... /f'lay C"" ~I
IlItOUg/l. I'm sure _ all tNl", I&r4 l/'Ie guy
..."If /fie mun'o/IIto..." #In<1 0fI/ b9am wIoo
gars.~ 0<1'1I #In<1lhant, It"" lor 1119 ....
Slanl COfIIIICt • Ie... d#lY' 1IgO , n ~
".... is no ans_ ro YOU' probItam "'al j

~now of, ThI! ARt'lL c.rIa"'", IS 1101 g<W'll1O
Cl/ncel OXCC just because It 11/"" IhI!~

by tor ops Ifl 25IJ cau"".... . .""" -.. "
l/fey """ /fIere WOUld be • ~""
.ward ",,'hin secor>dS 10~_ Ifr.. PlilluPl
sllneIf'''II $#Iy, Itll... JOU Il>Ougntol mo.....1I'
10 Florrda~-W.y~.

H, Millar KV4CI
SI, ThomBl. VI'llin Island.

OX JUNKIES

EDUCATION

I am calhnglot help 8tI a llfIlle<ed. i"SUII·
ed, and ....iled ham who I\as I"'" mistortune
10 D9 ~__rby DX~ to Ilundreds 01 thou
sandS oll.lItIlic IhOught... ham.. AI pres.
_ . I _ 10 be I"'" only 1IC11WI1'Iam In the

US V~i" Islands on ON
Irs almOSI ,mpoUIDla 10 keep a

t1Chedule w.'h tIOf"eold1._with dOl_
o! Ioarna cramming the lrequency caMtng
me. Fot...-hal? The stupod end!eall wasl" 01
I,.... knowr'l as 5--Oand OXCC, Theso:r mis
guided tIOUlII are "anllC. ~kII a Dur'lCh 01
1I,.,..,ng iunk_ "'Ih their r.. bel"ll my
OSL CIIrcl

I 1\1I... t>een an acllve I'Iam t1ince 1928

Su... Carl. wh.,,_ 1d'scuss • p,oblem I
Iry 1001/'1' II solUllon ro n. I" Ihe Cllsa 01ed·
ucallon, I nOled rhal ou' collegas a re
lleared lowards tra,ning kids 10 work in rhe

,h.ae pro."" II..IIS 10f "OII·wealth . . . IlI'11e

corporat'ons, go.ernmenl, and ,eachi,,').
oece we fllCo')ni:e Illal rh.. easies' way 10
ma~1I money Is 10 be lin a",rep.e"e"f, we
Can sell Ihe need 10' schools wll ic h rfMcll
~,ds ho w io be entrepreneurs. My a im is 10
sel up a pilot,prollram college whiCh will
teacn tne IUlldemlllllals 01 electronICS end
compule.s. ar>d Ih ... all 01 rhe Dusiness
cou's/ls whien a" needed il OIIe IS ')0"'9 10
successlully ",n one'l OW" bus"'ess Of

",a"a~ a bus"",sa. I" o.r:Ier 10 ~_p lhe

ccsr do.." ."" ,,'SO ro pro.lde r/le Des! po,'
S.DIe IeIIcltm9 III the '/lor'esl I,ma, tile co~

lege wllf work IIand·"'·lIalld ...ilh a 9fouP 01
orK:.ampu, lNrs,nesses w.1I> wh'ch IhI! kids

ca" get prac,ieal proleSSlOnal e .perlance
in a"""',.s"'g, ..Ie" aCCQIJntmQ, mllr~al '

i"g. lagal problem" pfoductlon lilies.
IeCnntCa/lJ9nlopm.",., worIr, a"" '0 011
Bel_ /K8Cf'Cal COllage cour,es and ac·
IUIIlty wOrl""II II ooai....a. lite Sludents
w,1I be _y 10 go 10 worIr an<1 be 01 .alUII

'''''' d.y l/Iey IJl8dUIIle.- Way"".

..."'" 100 agaIn. penniflQ my Meond let,
ler. M. ny 01 your ideas a'" echoes 01 my
leel,ngs. and lull""" dlscuSilion would be
redundant Some 01 you, ideas go C""I.ary
10 my leeltngs. DIll thank goodneSll we a ffl
all d,llerenl. and I "'" \IU'e you llIII plenty 01
raedback O<>e IOPic whoch you hi! on i<l

YOU' N_ Say Die (Never $pe<Kl. DOllar?)
COIu<TItl 1"'11 musl r/lllPOf'ld 10 IS educatlQfl.

Your seplemllflf NSO column staled,
arn<ItllI ott... thi"llS, II\&IIIle school system
is set UP 10 as kl virtually guaranlee 11l11ure
as 111I lIS .....king ....y 'HI money ill cce
cerned . !'+ow you reIICh Ihis COtlCluslo<l is
Clueshonllble. bull have.~ imPOf!ant
Clue<ry: Wtoat ean be dOfla 10 c/l.ange IhiS1

My WI'- and I ... Dc.>th 1H(:\'lefS lU well
as l\8fTtSl. Ka.en WOrkS ",Ih learntng--ll'..
abled chtlcuen and I ha¥e a t1i_Ih--glade
clauroom. Whal a.. your IhOughtS on how
10 Ir'lallil 11\&1 deS..e o. tIUCCetIS ",Ih Slu
dents who do not car-e? Any ideas would be
Allicomad,

Tile WM"i<le Amlllllu' RadIO Club•
wlloch I tIPOtllIOf. recenlly pu.ch.sed your
«Ide _ ... 1;1I .....11.. and 'he kids -... 10
De learnIng II'" <:(Ide Dell'" lhan ..hen I
llIIfI<lll ""." OSClllatot,

Thanu lot any sugoesllQflS a leache<
f;OUld USII. and keep"" plunking a..ay at
whal you leel is "llhl corocemlng amaleu,
.adl<). POli',CS, ot whalll_.

Ca ll J, 8,*,... WB9ZAJ
BelleYllle IL

Iha lime. bul Iha l was not a popular wa y 10
Ihmk ",.", Coma 10 Inink .boul il. I alwa ys
SlIem 10 be oul 01 srllP Ii~e rha l.- Wa ylle ,

1'--__'

1 1

CB OR HAM?

JllfTY AOQeftI KA8PTL
"'""roe OH

A letla< 10 you has bee<> in IIfnbo tor tIQmII

time now. bul I jusl came.cross somelllif>9
whICh is ,eally dIsgusting and an ~ule
insult to amateur ,aolO.

While sitting he<e working on my anI....
.... IU",", and liSlening 10the lasl rew lading
tIillttafs 01 15 melers, I had ar'l idea to drop
my R4C down on 11 mele<l 10 hea, """'I
was go;ng on. &-othe<. was lhal a miSlake.

"' ..... did Ill"! hol '
On 'Z1395 . al least lhe lrequency was

IelleL I tou<>d a COUple 01 CBe<s dISCUSSIng
their Iigll. lei me see. WOOCy. in Trenl"".
has a Tempo I.an__• allfOUn<l-fnOu<'Il·
lid ...,.,ical. and a lei 01 " fr'lOOf'I rakers.··
Harold has a ham Iig Ihal has 11....1 Hili
• nd a keyer Ihat does greal a l 2!> wpm!
WO'>'<, • CBer who can send and copy 2!>
wpm _. _a primecanchdale tor a ham locket ,
light? W"""ll. Come 10 lind out. Illetla
tUrkeys ........ amaleurs. I Ihink. down on 11
with lhei. hem Iigs, Oh. yes. lhey did 10.
...Iu r.lly with lhei. "caIISignS·· Ma<c ury
5119 and "'ercury 921. I believe, Come 10
think at>oul il. These llUYS may haY<! bee<>
dolflQ this 100- a couple 0 1yealll; I believe I
h.ve hea ,d Illem !>elore

Ills really sickllf1inll 10 hea, teese llUYS.
"'a" , a'e Il'>IIy doing e ll,eal joD 01 pUDliC ,It
lalions lor.1I 01 uS amateurs inlhis a ,ea. To
them. all we are Is lllo.ified CBelll. Tha,. s
the pils!

As you can p.oDaDly leli. I a m a new
amaleu'. My tickel ls jusl 6 mon thS Old a nd
my p. ide has really gone 10 my head. II .eal·
Iy llets my goat whe n I hear Some 01 the
slull so-cauec e mateurs a re pu tting oul On
In" ai,. The y seeminll ly have no remo'se lor
Ihe ir !>eha.ior.

Turkeys 0 ' nol. I am prOUd o f a ma leu.
.adio and 0 1 bel nll an amaleu r .adio ope '·
a to'. I wil l dele nd its princi pleS and IdealS
unlill am blue in the fa ce , Just !>el iev" me
lhOullh, Illis enlhusiasm will be tU'ned
loose 00 Ihese Iwo if Ihey keep il up!

On a lillhl" . nole,l have worked all slales
and " I countries. Nol Dad lo r a mobile
anlenna on a Dalcony, is il? Tl'lanks ro.
liS1eniflQ,

.J«ry. II is u"I'~ety /fral mose clt"p, we..
IIcI"ally amllleun. Z!II/O(I' 01 CBen IKHJgI'JI
"am "'Is II lew yean 1190 1I/'1d Itlld '''''''' coo'
vened lor II meters. As a mll'l~ol fIlCI,.
couple 01 OIJf ...ry t.arge Itam r:/"".........

ou.te " lNr'mess 01 mllkml1 mose COfI""'·,ion, because CBen PIIId Iulllisl P'~ lor
'IgS wr/n no oUllsl/O(Is IISlred _. ""ms
_Id do "ir!UIII", ."."ning 10 sa... 110 0"
''''' fN'C/I.$#]- , . so ~ sok:I C8ers '''111
lInd _ gor ...hal ...as /elIO"". WIIIt IhI!l.r:/·

"0"'_1'" HF opeIlllmg, as r/'leI~.-..
c., "boWl ".. 40 C9 CIIa,,__ Cl/lled.

".m, """" _ IIbl11lO buy 1111"1"'I' "gil'"
T_ ill still "Clmly on IhI! HF bIIn<1. b<!1 .,
~ • sIlIIaow 01 ...hal _ ....,., .....nng ten

,..... 1Ifl'O. TIte FCC n., """'" stto_."y
_ in'-SI in IryinlllO sltul do_ In"
iNegaIIlCIM'Y. SO" has~ _ P'l1
lot many yean nrt.alrvely""",,~. T_
was. /lme when Itams ....,., SCfWIm'ng "'al
I/'IeW horfJn 01 CBers __ lIOfIlglO ",.."".

".. _fer band, b<!1 il __ rNlly 1l"P'
~. I did"., In",k il would lI"d said so '"

shOUld 1""&IId have a po{lulace whic h
spea ks one language. To do tha I. we n&lld
10 lli.e the non·English spea kelll a .eason
10 join Ihe .esl 01 uS "angIO$:'

Ic an Ihink 01 tlO belle. 'eason lor Ihe '"111
01 us, whO presumaDly s peak Enll iis h. 10 '1"
orcise w. prejudices. whe the r lacial, se.,
ual .•ef~ious. polilical , or Iinlluistic.

Nilll R. 8 . Voung WBlIUN
New CarliPi OH

1'--__1
CW IS FUN

RICH HERITAGE

Yllll. Bot>. tll_ ... ,,"' _ CW Cl/n gel
'1IIou91l, .. 1In<1 ,_ I he<! ssa
CI/,,'r bII _I. No ....'IIS1Ofl '. bll31 "N IhI!
I.me , . • S yef. I auspecl 111., whe<! _ pul
our "''''''' ro If, __ bII ,,_ 10 comll up
wllh SO"'" sort 01 m"Ch.,...,..d"b~ I,,,n,
m,ss""" _iCn _1/ be ""'UllIIy /II",·prool
."" wlloch Will go 'Ighl on Ihroll1l'n mr~~·
."ce, 1t.,IC. IM"'g, lII,d SO Otl. Tn"',,,
1100<1 ch.'II/ngII. "'Nnwn.". I .11"'" m.,
CW c"" belun ."" .f>Ould bII "cc.pred tw
CIIuse " i' lun-nolllllClluSII IhII.. II" PI/&'
~ wOO WII'" 10,~., 011 you _W.ynll.

Bob A.p + '11 KfI",U
McHenrylL

P. S. I'm not.... Okl-ll.... ON OCIItIII'IIIr.l'm 29
...., I 1Il~ tI<IfOY SST\' .nd RTTY

Vou k8IIP insiSllng th" ssa CIIn 11"1
Illrough......,. bit as willI •• ON Well. this
SUm.... during. Skeel ",Ih MOP. con<li,
hO"S det_.teel Otl 20m SSe. duelO aRM
.nd OSB, untIl I could tlOt copy AA¥>
.nymore, I+o A __eel 10

ON .. .05 copy! ON has'~,

VH. RTTI" is 11IS1e< .nd more III"cierll.
Ves, CW IS slow V... ASCII i. 1"- ..ay to
1lO· Bul I dotl 'l _.111 ON tleCauselth,nk
ON is et"Cierll ot easy to receiYII ot
bIIe.USll 0 1 1"- "I' ad lhon." I hkll ON
tleCaUllll IfII run, ....1 11\1I1 "hy • 101 01 US
go! Inlo 'h1tl1

Come on now, WII~nll, Lel'l be ,e.lIstic
about Illill Meond l.ngll'lI" tllinlll73. No
vember. 1982). YOllllnd I "" """y enoullh
lolks to know Ih.t tile l.nIlU 'lIe 01 tile . ul·
inll t.lbe is tile ianlluallll 01 tile CommOn lit·
tie 101M who li. e outside the cast le ge les,
And tile lasl Ihlnll lhe hUle llUY wants is
troub le witn me ' ule lll.

Tne IlInlluallll you lind I spea k wooid be a
10' cioeer to F.isian 0' Dulch, we'e II not lor
lhe .iclory o f some l,ancophOne Vlkings.I
He stlng s in 1066, And thO"" same treece
phone V,klnllS mlllhl h.Y<! ended up speak.
inll a 10'''1 01 Gaeiic. had not thll Romans
OY9frun Gilul some Cllnlu,ies "".her. (And
had not Ihll GaulII been chased in'o wesl·
e.n Eu,ape by tl'lfl Slavs aM Germanic
t, ibe$. w. language WOUld llfI clo_ to
Basque_well. maybe,1

Tile lact remalnSlhatlangu-aoes chanoe.
as do pohliCs and aconomiCtI. Americ. ill
not tIO much a mI/Ill"ll pol as II ilia mulllllan
st...... 8y and larll". we are I"'" cu!lu,al'"
sce<'ldar'lIS o! he«ls 01 people. I,om "tn.
llfISClln and AIgonQuI" , through Spar'loan:t
and Anglos..on, 10 ~tal 'nd Alr~.

We are I,.. cullurlll doMe_IS or .ny
llfOUP whiCh~ d'&WII" Of _ d'aggotd

up "" 1_ llf>O<eS.
These peopIe-ou. cullu.al aM &ngul.

IOC tooetUIII 'lIUI,,", lheir rich he<1!all".
Keeping lh ill .......taoe .liYfl i<l roon-Engl.sh,
lIInguaoe pr_ and madia is not ..,....
I'letnous en....."'Sl " UtI." RIIIhe<. n
would bII la,~ "*"OuII 10 ban "'
non-Engllsh madia tooCflt, T.... If'IOughl 01
llfInnir'lQ SUCh publicahona and mad,a
lorces COf'ljurea up _oona 01 ..,.... mutl~
med.. KnSlaflrlacn1. II _ '1 hurl us al •• kl

rellCh out 10 ou< tellow .....1'1. _ " "'"

doellfl1 tIJINl< ou< ~ueoe as r'locely as '""
'hlnk Ile st>ovl<l

BullhiS 0 1course IS a lwo-way Slr.t We

jusl do away w"ll a,, ~ rlling bur rlla ability ro

sill" /I ","', /lnd cop~ r;odll? 0", IIl" t 'ig'"
ing ''''' """111 too ",,,Cll to Uk? Oil, "lKwt
you' IIbiMy 10 cope Wlm tllll Illeory. , , 11111

5Os~, , , II" .. YO" tJPlffllld " "d'o fIIC.,,"
Iy~- Wllynll.

'__----<I

1'--_ _ 1
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,.-.---------------" --............--;I-Wi\NT TO BE A SHOOl'ZlV;;----_...
......... ~f:S. Send me Sl'<ib, .........

,; ~ -..;,;
... __copies of'0240R @ S14.95 __copies of0223R @ S19.95 ...........

...... __copiesof0159R @8 14.95 __copiesof0224RD@$24.95 -..;,; .....
_~; __copiesofOO5 1R @8 14.95 __coplesof0332R @8 19.95 ......r O VISA _ copjes of 0237R @$ 19.95 _ coples of 024 7RD @ 824.95 I

I D Arner. Ex. I
I D Mas<e<Canl CARD NO. ,
I OChecklmoney order INTERBANK # sxr. DATE I
I Please add $2.50 for postage & handling. SIGNATURE I
, NAME I
'I InsiantSoftware' CADITIDRESS I,_ _ _ _ _ _ _ STATE ZIP 33300S

I Call toll free: 1-800-258·5473 ' T HS-60 1s a tra<kmark 01" th<" I
I _ .._ - ._._ -- Rte 101 and Elm St., Peterborough, NH 03458 RadIo ShaCk Dl,-!s1onofTlI.lIdYCorp"..JL _
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•

Or usc the o rder form in this magazine and mai l to:

73 Magazine
A U n; Bonk Sclcs, Peterborough. Nil O~58

o SHIPPING AND HANDLING CHARGES 52.00 per order 0

•

MAKE IT
EASY

TO
SAVE

___ your copies of -__

73 Magazine

]\WJll

Wayne Green Booka announces a June
1, 1983 deadl1ne for subrnrttmg manu
script proposals for the upcoming pub
lication list. Ideas for book-length
manuscripts about any m1crocomputsr
systsm or area. of electronics will be
considered. In addition to payment s.nd
royalties, we offer our dlstrlbutlon
channels s.nd the marketing support
your book deserves.

Send proposals or requests for a copy of
our Writsr's Guide to: Editor, Wayne
Green Books, Peterborough, NH
03468. Or call toll-free 1-800-258-5473.

Your magazine library is your prime referen ce sourcc-c keep it
handy and keep it nea t with these strong library shelf boxes.
They are made of white corrugated cardboard and are dust resis
tant. Use them to keep all your magazines orderly yet available
for consta nt reference .

Self.sticking labels arc ava ilable for the following;
80 Micro 73 Maga2ine Radio Electronics
Microoomputing QST Personal Computing
inQder CQ Byte
Desktop Cbmputing Ham Radio Interface Age

One box IBX10001is 52.00. 2- 7 boxes lBXIOCll )a re 51.50 each ,
and 8 or more boxes tBX 10021a re 51.25 each . Be su re to specify
which labels we should send.

Call TOLL-FR EE for cred it ca rd o rd ers:

1-800-258-5473

Make A Name
For Yourself

In
Technical Publishing.

1l'"

~~ 1<:

-:.-....

Daisy wheel quality
without daisy wheel

expense.
You need the quality prim that a daisy wheel

primer provides but the thought of buying o ne makes your
wallet wilt. The SelecrricTM Interface. a step-by-step guide to
interfacing an IBM Selectric 110 Writer to your microcom-
puter , will give you that quality at a fraction of the price.
George Young, co-author of Micmcomputing magazine's
popular "Kilobaud Klassroom" series. offers a low-cost al-
tcm at ive [ 0 buying a daisy uh.el pr imer.
The SelecrricTh1 1nterfaa includes:

e step-by-step instructions
e dps o n purchasing a used Sclccmcra
e information on various Selccmcrv models, in-

cluding the 2740, 2980, and Dura 1041
e driver software for ZBO, 8080, and 6502 chips
e tips on interfacing techniques

With The Se/earie Interface and some background in ekx -
i ronies, you can h ave a high-qualirv, low-cost, letrer-qualt-
tv printer. Petals not included.

C n..d it card o rders call TOLL·FREE 1-&xJ..2;&54i3. Or
mail your order with payment plus S1.50 sh ipping and
handl ing to ; \'<layne Green Inc. Ann: Rerail Book Sales,
Peterborough, NH 03458.
Dealer inquiries invited.

$12.971581' Q.&\OO6.OS14 128pagn
- - ----- ---- --- ---- --

o Y~, I want Selectric Inlerfacc (BKn 881. Enclosed is S12.97 per
copy plus $ 1.50 for shipping and handling.

o MASTER o VISA O AM EX

Card I Expira

Signature

Name

AddreM

C ity

~ate and Zip

All ........ oh,ppod lIPS ifrorIlfIln••"m~ ;0 ........._ 333B6S
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Tum your
•computer Into

an advanced
operating
system ...

The Best Utilities
Available from

Instant Software
for your TRS-80*

-Enhance
- Accelerate

-Expand

To place your order for InstaIll Software's Utility Programs, call toUfree
1 -100 · 251 ·5<173

or simply rill in the coupon and mail to:
INSTANT SOFTWARE, Rte . 101 & Elm St. Peterborough, NH 03458

TRS-SO is a trademark of the Radio Shack division of Tandy Corp.

J

KEY C()~I~ tA:-';DER Ea.,y roitiJl~ of p rogra ens.
and dind entry of graph ics into Baste prozrarns
art;' you"" w ith th is highly sophistica ted yel f'"<l-'y to
use utility packaee. Features On Scree n Edulng_
Craphic Print Statement , Assi~nah l .. Ker~ , a nd
Tolal Flexibility. Automatically n-locates into
high memory and protects itself in memory.
Enhance the power and capabilities of your
keyboard!
~Iodd 1 1~l otk-11II16K and. up Tapt.'

ABE Accelerate you r wrililil-: and ('(Iiling of Bade
programs with 1111' Advalll'l'll Ba-, ic Editor. Dra
mutk-ally improves your Basic edtttng and pro
","ammin~ capebilines by providililt such Indis
pensahl.. Ieatures as Formatted Screen. Glohal
Search and Replace, Line Gopy Ahilit~' _ A,,'\ilC"
able KI')o'5. Called From Bade. Advance your skills
lIS a proj,(ramnlt'r with ABE.
Model 1 32K TRSIX)S 2.3 or ;\; EWDOS so \'2
Disk in 32K & 48K version.

The IIL'SI software u nder li lt' sun.

DO SPL US 3.4 T he f1lste;I, smuothest, l'llsie;t 10
use Dtsk operating system for your TRS-80! Jam
packed with powerful options: BASIC Array Sort ,
T upe / Disk-c-Disk/Tape Utility . Controlled Screen
Input , Random Access and ASCII modificat ion on
Dtckdump, BASIC C hocks for Active ~O(r,

Backup and Format from a - D(Y' file, and much
much mow. E nergize your operanng sys tem w ith
DOSI'L US 3.41
TRS-SO 2. for Model I, 1 for ModelllI Disk

SUPER UT ILIT Y PLUS Tilt' ou",l powerful p ro.
j..rrlI.III of its kind ! ~l ach i no:- lanl{lla ~l" ~l<l lld-alofll'

program wtth il\ own l iD routines . :-';0 no~t or
DOS calls. Works on sinldl' A:'\f) double ~-'nsity

_~Y"II·ms. Features ZAP, PURGE. FO H.\IAT.
DISK COPY, T APE COI'Y, DISK HEI'A IH.
~lE ~ t ORY , FILE . a nd C Oi':FICU HE SYSTE M
functions. \ 'l'ry so phisti<'atro. 1Il1'1ll1 drive-n, sing:I.
RA~ I re<;idl'nl p rog:ram'. A mu-t for (,\"("")" 'il'riom
TRS-80 disk installati<;n.
4SK RA.\ I ~Iodel I & III Di\k

InstantSoftware'

-- - - --

__--'\ Ioncv Order

_ _ Dos PI"" J.4 Single Density 15023R@$149.95ea.
_ _ Dos Pl"" J.4 Double Density 15024RD@$149.95ea.
_ _ Dos Plus 3.4 Mod III Version #S025RDJ @ $149 .95 ea.

Yes I want to order :
_ _ ABE #S026RD @ $19.95 ea .
___ Key Commander #5027R @ $29 .95 ea .
___Super Utility Plus #5022RD @$74.95 ea.

Shipping & Handling $2.50
For C .O .D . orders add $1.50 extra Total of above _

__VISA MC AE Check

Address _

Name' _

City

State _

Card I _

Interbank j _

Exp . Date

Signature' _

Ca ll toll free I - 8 00 - 2 5 8 • 5 4 7 3
INSTANT SOFTW ARE, Rte. WI & Elm 51. Peterborough, NH 03458

33300U
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MAKE SAVING MONEY
A WAY OF LIFE

With LIVING ON A SHOESTRING: A Scrounge Manual fo r the
Hobbyi st. A lmost anyt hing you f ind can be put to good use if
you follo w the techniques of a master scrounger. George Ewing r
shows you how to :

eHnd electronic part s - Locare tools and other surplus
- Scrounge by the rules - Read up on scroung ing
- Scrounge a vehicle • Scrounge a place to live

Cartoons and case histories of scroung ers add a humorous
touch . With LIVING ON A SHOESTRING, you can't always get
something for no th ing, b ut you can certainly get it for .-- ~ I
I $ 7 9 7 S f 7 9 J 28 I YES, I want to sc.roungeJ
ess. . 0 tcover. x v . pp. approx .. I Send me __ coples c t LMNGON A SHOESTRING. I

ISBN O·88006-059 -X I Enc losed is $1 .97 (BK7 393) per copy plus $ 1.50 1
( <I II TOLL FR[[ 1-800-1 58-547 3 for cred it card o rders. Or mat t your I shipping and handling . I
o rder w ith paym ent o r co mplet e cred it card in forrnatl o n . Include I 0 MASTERCARD bilnk' O VISA 0 AMEXI
$ 1.50 for shippi ng and handling . Send to : I Card*, h pires 1

Wayne Green Inc . I Signa ture I
Att n: Book Sales I Nilme 1
Peterborough, NH 03458 I Addr~s 1

A Wayne Green Publication Dealer Inquiries Invited I City State ilnd l ip 333B6L I----------------------_.

print NE Waddrejj here:

MAGAZINE
80 Pine Sl rMl Pelerborouvh, NH 03458

800-343·0728

•

Selling 73 Mag·
azine wi ll make

money for you. Consid
er the facts:

Fact ' 1: Selling 73 Magazine
increases store traffic-our dealers

tell us that 73 Magazine is the not
tes t-sethnq amateur radio magazine on the

newsstands.
Fact 127. There is a direct correlati on between

store traff ic and sales-increase the number of people
coming through your door and you'll increase sales.
Fact 413: Fact #1 + Fact #2 = INCREASED $ALE$,
which means more money for you. And that's a fact.

For information on se iling 73 Magazine. call
800-343-0728 and speak with Ginnie Boudrleau, our
bulk sales manager. Or write to her at 73 Magazine,
80 Pine se, Peterborough, NH 03458.

State,__ Zip, _City, _

Name _

Address _

Name _

C.lnada and Medeo $22.97, US funds, Foreign Sut l,ue $]9.97;
US funds, dr.llwn o n US ba nks, Fore ign Airma il, please inquire .

Ifyou have nu label handy , print OLD address here.

o hlend m}' M1bKriptiO<1 one ~ddition.'ll ye.lIf '01' only 519.97
o hymenl endo~ 0 Bill me

Let us know 8 weeks in advance so tha t you won' t
miss a single issue o f 73 Magazine.
Attach o ld label where indicated and print new ad
dress in space provided. Also include your mailing
label whenever you write concerning yo ur sub
scr ipt ion. It helps us serve you promptly. Write to:

19
. Subscription Department

magazine P.o. Box 931
Farmingd ale NY 11737

MOVING?

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Address I
City State Zip I

\ 333"'" J......... _------------_/
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M/C
Visa

$129~S

NEW! HF WATTMETER
• Digilal n esotunon (0 1 or 1 Wall )
• W ideba nd C160 t h ro u g h 10 m eters }
• Wide range (Q R P to 1999 Walts )
• Detachable (R F Sample, u n-p lu gs )
• Ballery Saver l urns a ll mHII,l t e s alter

RF d ,sappe a,s
• Price Includes - Re adoul, H F SamDle'.

batle ry, VSW R
nomogram
and comple l e
sc he m atics

. 90 day
warranty

....219
w ri te 0( c all '
. ·Iek PO 8 0.625. Ma... tta . O H 4 5 750

l - l61 4 }-3 74 · 22 80

•
$39 ...
$2 _ ...

$12 ...
$2 _, ...II 'II

(cOflH........ USA}

CIl2A'

•-

CO....RAD. IND.
_ WUT I'IIVER PAIIKWA'

GRANO 1SVoHO. "'EW 'OIlK ,oon
(Ttl) 77$-146

DDRR Space Beaters!
The Repeater Beaters

. W... . _. 01.-

...... - ......._"-~_ ._........., ..,_..
• LowSWII _".!IO "- -• M' . . .. _ _ ' , I

• Two .nt.nna. In one __
_lha"'-CR2llooCIlU_._.

•

•

---

-~.

- I,-
•

•

LI,
, ~

-• c..-

The L JM 2 R K decoder ki t converts your rec
elver Into a spedal rec..lver o r con t rol. When
a user-seleded tlme·tone combination 11 r ec
e1ved , the output p rovidel a relay control fo r
activatinl lpeaken o r o ther d evices.

INPUT: Audio from t~eiver. scanner. etc.
OUTPUT: S PST (N.D.) relay .

FEATURES : Sinde or dual tones ad jultable
over the T IT ranleeAdjustable tim e de lay e
Relay output. Ma n ua l o r auto reset.Slngie
tone ON la tchlnl with different sinde tone
res..t OF~Operat... o n 1 2 V OOlo Interfaclnl
o f multiple boarda for multl..::tieit seq ue n tial
activation and reser,

APPLICATIONS : Call-u p aYl tem . Repeater
or co m mercial controls. Etc , Umlted only to
your imalination . Write for Information on
the LJ M2 R K fo r yo u r appUcaUon.

LJM2RK decoder kit includel all componen t,
relay, and P.C. Board...•l!! pi... $1.!!0 l hip

LJM2RC e nclosure kit includes molded case,
lpeaker, input cable ...••$5 1'11,11 '1.500 ship .

THE METHENY C O R PO R A TI ON
204 Sunrise Drive , Madison. IN 472500 .... 20!>

S..e Product R ..view Jan. 1983 Issue of 73

TlME·DUAL TONE DECODER $15

"KEEP IN TUNE
WITH THE WORLD"

"TECHNICAl ASSISTANCE BY F.C.C.
LICENSED TECHNICIANS:

....1...

• • IIVI _ I I

' modIficatlons
'~Ial'-tlool 01 CUllOm drcuitl

··PRODUCTS AVAILABLE:

'OSKk.ylng
-vox
.~ supplln-lmemGlf kNP aH"'1

•All abo..- cin:uIla for soIfd Ilat.~

manulac1utaCl by

(((. (fI{((m llI JII))
fia\~////j///ili//il , ~
C::~.A.~S

In2SM~ Or. Lanalng.M~ ""'1
!Sl 7) W·;!6S(I or W·2I19 .... 159

*************************
: QUALITY MICROWAVE TV SYSTEMS :
.***********************.
: Complete Systems From s69" :
: 1.9 to 2.5 t :
• GHz •
: Antennas - :· ..~. .
It Galaxy GOLD STAll t •
: Electronics :
: 6007N.61stAve. ", :
It Glendale. Az, -r") 7 •
: 85301 \(' :
: (602) 247·1151 SILVEII 8II'Tf: :

• COD'. ....17. STAll STAll If-

: Dealers Wanted 1:
: ~ STAflll :

It~ JIIMt It· ~ .
: ~ • ' J :·~ .• •*************************

RTTY
THE EASY WAY

AFSK MOO-OEMOO FOR RTTY.
ASCII , 4S to 1200 BAUD

MODEL MDK-17 KIT
• Interfaces diret:11 y 10 baudol Type Machines.
• Prm'idP'!i for .a ll C',Ombin..lions ofTfL or high
~'olla~ send-receive nslems. • Onl\l s inRle, ,

+ 12\" Supply requ ired. A hi Rh Gain Amp,'
I.i mil..r and acli \Ie bitnd pa"s fille r p recede an
XR221 1 Demod I.e. • Good 0011.. reco ve ry is
assured. even under di ffi. u lt cund ilions '

I::uellenllem peratu re s labil it" is provided b" a n
XR2206 1.C in lh.. lon.. !leneralor. • Sen.... in~·er!
upabilil~' • LEO indic..l ion oflr..nsmillones.
rec..i~ f'r luni n!l and ~' alid siRnal . • AUla slar!

oulput i1 va il..b1e(ITL). • Supplied with
cumpreh..n~i ve documenla lion.

MOK·17 Kit $98 Plus $1 0 Airmail .
Assembled and Tested $148

GFS EleclronlC Imporls
1:' Mcl(e o l1 Road M 'lcham 3132 V,cloro.

Auslral ,,~ Ph 6 1 3 873 3939 Te lex 380 53 GFS

COLLINS RECEIVER
R·388 / COlllNS 51J3 RECEIVER · 0,5·30,:'

MillAM-ew III :xJ1laOOs.

)

I Mhz pel bilflll Band
wlllth 0,2-6 Khz, 500
Khz If. 5-step cryslal
seIec\lvlly. .. S" meter.
and 10(1 Khl calibratioo

Requues 11!)/ 230 VAC 60 Hz: lO
'
!lx19x13",

56 Ibs sn useo-recaeee: $ !U 5. $265.
Checkllll I t66. $330. Manual. partial '8PfO $10.

RF TUNER
From 400wan~.

has Jenmngs UCSXf ·
1200 75 KV vacuum
variable ca pacitor and
0.5-50 uMva'iable l ibbon
inductor. Selectable 50
ohm or whip antenna klall and wrns
COlJnlerS 2. VDC r\!Qlilrw lor capacitor and Iflducn
dINes; schemiltic illCkJOelj . 13'1lx l 0 'l, x!)'I, · . 2. lis
sh. • RFI200/GR(l . Used-excellent $195.
Prices FO 8 lima, 0 • VISA , MASTERCARD AcceptiW
Allow tOI Shipping • Wfite tor OUI FREE CATAl OG

Addr6$ ~ nept 13 • Phone: . 19122 7·6!173

FAI. RADIO SALES ..... 1'
10' 6 f .IU.UA · • • • 1I0S ' L. .. .. 0 ""0 · aU01

CB TO T EN METER
CONVERSION KITS

10 METER FM- Umiter d iscrimi-
nator board with epectnc lnstruc-
trona to fit over 80 different AM &
SSB chassis
SSB·AM KITS- NOW in stock
kits for most CB models-23 or 40
channels
NEW & USED- FM- SSB- AM
converted C.B.'s in stock
ANEXTER MARK ANTENNAS
- You saw them at Dayton. Now in
stock the HW-3 three band helewhip
that covers 10- 15- 20 meters with
no traE s
FRE CATALOG-Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

1 ~ 1 Rt. 6A. Box 183
Sanc1wich, '-4 .. 02563-0183

(617) 888-4302
~ ,.

umpl.lulla
only 12.50"'.

....- .....~ A_II ._.
, ""-- U 0-,,' u_

.....ico ''- ......... ''-'I, yeo.., $ 10 00 $ 13.00 S 20.00 S 23 00
I )'<lIar S 2O_00 126_00 S <10.00 $ ~ OO

2 1"ar S 36 DO 1 50_DO S 18.DO S 9(1,00
J 1"a ' S 56.DO S 7~ _00 S116.OO S13H I0

... rvss rV' ~AII:· RrrY·SIU.IIi,u·EME

MICro ... ... . nd Compul.-s

AMATEUR TELEVISION
MAGAZINE ~ ns

!>utJI,sh«1 12 nm.s pet rNrb, MIk. S'onff WBfOCO
PO. 80x H, Lo_ . /0... 52255 0«Ifl
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NOW FOR FT·203R, TR·2500

Moclell K- TlU ..xl;
- po ....iId tlvu ~lIwy ph>g

Model N_FT·206R
Model T_ Simple mod lor Tempo

• • •• • • • • • • • • ••••••••••••• • ••• • • •• • • ••• • • ••• • ••••~ • • • H .

I. KI

Model Y-FT·207R.
- ms Into b."1I'f)' comPJI rlrnenl

- A unique b\e"wy eliminator '
HANOI·TEl( Regu letor .11ooo's
constant N nd-heid operation
from . uto DC or~.. supply
_ Ilh nD n lced dr.in .nd
WITHOUT RADIO MODIFICA
TION! 52.U S PPO In USA. CA
edd 11.50 5.11.. Tu.
~ ...

HANOl-TEK
P.O. BOX 22OS, LA PUENTE. CA I".,

,

•

GO MOBILE WITH YOUR H.T.!
Modell_1com IC·2AIT. ee.
Model K·1 for TR.2SlJO
-slid.. on bottom 01 r.dio

YAESU FT·207R OWNERS
AUTO SCAN MOOUlE AND BAnERY

SAVER KIT

15 minutes to In '
stall : scan restarts
when earner drops
all . busy SWitch
controls automatic
scan on -ott : In
cludes module and
mstructons

Model AS-1. $25.00

~z
=>
o
~
o.,
'3
o
~ r:~ FT·207R BATTERY SAVER KIT
u,~ MODEL B5-1 $14.95
~ . ~~ more dead bettene due to memory bac k·

Er ' 30% Ins I)Ow,,' d •• ,n when squelched
3: 'S,mple to ", st all; step-by·step 'nSI....chon.

and paris included
. .. rnA memory ~ck ...p ,edUCed to !lOll u.-"!l mA tee.._ dr" ," 'e<!u<:e<! to 30 rnA
-lmptOV'ed audIO 1I(IeIlty and IoudI'Ml'SS

ENGINEERING CONSULTING
P.O. Box 216 .... 400

BREA_CALIFORNIA 92621

CIRCLE NO,

\CEL"'t:CNE

'rencne's DT MF Receivers let you turn the phone
system into a control net\Vork. They outperfonn
other receivers in noisy environments and opee
ate OVM a \Vide dynamic range.

T\VO OTMF kits QrIIVQltaDle. The TRK-IM7 k~ at
$53.00. decodes OTMF. For boltl Rotary and
On.4F. order the TRK·927 lor only $75.00. Both
include a 3.58 MHz crystal and a DIP sodlel
To order e.ll: (BOO) 227·3800 exl 1130
lin CA. (800) 792.Q990 ext 1130)

Teltone DTMF Receiver kits
tum phones into control devices

514995

$ 6495

S 59,95

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
19161486-9071 -,,,
C.O.D.'s
SPECIAL QUANTITY
PRICING
D eel.,.. Wanted

Complete System (as picturedI
Down Con verter Probe Style

(Assembled and Tested)
Power Supply (12V to 16V DC· )

(Assembled and rested)

1 YEAR WARRANTY •
PARTS" LABOR [ $ ' 0

FREE! FREE! FREE! FREE! FREE

MODEL
S61000
$349.95"'11"".1

MADl iN
OS.

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-Sell-Trade l'-,,,,,,=,,,§~
Our 4th Year

NUTS & VOLTS
MAGAZINE

PO BOX I I II-G • PlACENTIA. CA 91670
( 7 11) 632-772 1 ... 137

JOIN THOUSANDS OF READERS
NATIONWIDE. EVERY MONTH

U.S.A. SUBSCRIPTIONS
s 7.00 · I YR. lRD CLASS HAIL
$12.50· I YR. 1ST CLASS MAIL
$25.00 • LIFETIME · lRD CLASS

...~ With Free Classified Ad =
c

• Covers 100 to tSS "'Hz m 1 kHz srees With Inumb·
wheel diat • Accuracy 1 part per 10 rniIlioIl at ail l fe·
qlJeflCle'S · Internal Flo! adtustatlle trom 0 10 100 ~Hz

at a 1 kHz rale . Spurs and noise at least 6Q dB be
low carner . RF output adjustable Irom 5·500 mV al
50 ohms · Operates 01'112 Vdc @ 1/2 Amp · Avail·
able for anmedaale del~ery . $34995 plus Shipping
• Add-on Accessories 3vailablf! to extend t req.
ra~!le. add munne resorenon, voice and sub·audible
tones, AM . precision t zn dB calibrated attenuatcr
• Call tor delails . Dealers wanted worldwide,

VANGUARD LABS -",
1M-23 J.lIIlIlcaA¥.~ HOWl , NY 11423

Pnor-. (212) 4$8-2720

nred Receivers

lunar's line 01 Rf actuated III-In! rt!CeM1lg prun
piiloers can spark up llial oI\Ierwise dead band
MISSing those wea~ ones? Become an elephant with
new ears Models available from 28·220 MHz
teoos. Simply insert between )'O'Jr transceiver and
antenna. apply t2 VDC and enjoy. Standard SO·239
connecices on RF ports . BNC availallje. Typical per
jcrmance at 144 MHz: 1,4 dB NF 10 dB gain Low
noise pertcrrrarce trom Lunar- simply. the test.

-'"-~~. It . tJII.I .An 2715 l(lITZ Sir.".,!. SuttI n
~:t::. L~I'V1n ~~Co Q2t1O
l!IfktroniCI {6lC1) 2QQ.974Q . T_llt747

HIGHEST PRICES PAID FOR:

ASSOCIATED EOUIPMENT

HARRIS RF·301
&

WANTED

CALL COLLECT:

UBERTY ELECTRONICS, INC.

(212) 925·6048
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

..._ h.gh _101''''''''''' f '" .. ..".
SS "'•• • >,. ' Tra""".... a Sla~

9""" uP 'o 300 , a 'd• •,, '~ uc@p·
)nal a.xl'o Qu~I<t. by "",an. ot ...
"," ," al@c l,@l m" @ K,I , nc l"d@~

..~ m , >~, on-01l ' '' ,IC ~ . n'~n na

Bl!~', and .u p~r In"'"CloOn. Th ,.
'h@ , ,~S! uno! ••a"abl~

"' ·3 "' ""'-3 w..~ and T@'S,~

$24.95
$ 29 ,9 5
$29.95
$ 2 9 .9 5

CLOCK KITS _
YOU, old '..o rI1.. a• • h........1" . 0 ••, 1.QOO 5<>ld to Oa ' . .~
8. on. 01 lh. II ""'" and 0" '.' , 0"" today '

Try yo ur hand at bu ddIng the f,nest look,ng clock on tile
mar ket Its satm l ,n 'Sh anOdIzed alumInum caSe looks 9 'eal
anywhere. w h .te SI. 4" L ED d .g , ts prov'de a ",ghly readab!..
("splav 'r ms ,s a complete k,t , no e x tr as n e eded a n d It only
ta k es 1-2 hours 10 assembre Yo ur enoree 0 1 c as e colors
SIlve r , gold. b laCk (speCI fy)
ClOC k k ll. 12 /24 h o ur , DC-5
Clock w llh 10 min, ID nene r. 12'24 h o u r , DC- lO
Alarm clock , 12 hour o n ly , DC·8
12V DC c a r c lock, DC - 7

For .... lfed and tes ted clods add $1000 to k It pnce
SPECIF Y 12 O~ 2. HOUH FORM AT

5<.0_ ~uth

ASuper ....n~'.'ve am ph.
" lOr ..h,cn ..,,, poc k UP a
pon arop aI l S'_'e..
I(lI "OOO~'''9 Wl>ys
I'OOn' 0< ... 9""""'al pur'
POSe am l>l'","" Full 2 w
rm. OUlPul 'uns on 6 10
15 .011. u .... 6-a5 ot>m

'P".""
Comr>..te >,1 8N·9

$5,95

v_ ..........,ot ."
CQ'"~''' an, TV'0 . "no mo."",. S_'
"'." t "o Ob l. 0 • • , en .-~ Run, o n ~ 
, ~V K<oo""d " OOO "gno, 1I.., ..~ ,'on

'''. """ T' C.,mo..... . " Vp·, S' ' 5

l.., a _ y KK
A gr...l an!'f\'oOfl gel
' lOr ..h lCh a"~n.al,",y

IIasl'1I!'5 2 JU"IbO l E~
Usel(ll_~

Dutton. .. u n . n g
PIOn,,! loghts anyT"'ng'
Runs on 3 to ' 5 .00ts

Complele " 1 BL·l
$2,95

CPO · I
Ru'" on 3-'" Vdc 1 ...Uoul 1 "'HZ GOOd '0' CPO
AI."", AUClo<> O~coll al'" Comp",' e >,1 IJ ts

Colo r Organ

See muS'C co me
alove' 3 (j, n !" en!
119"'IS fliC ker w Ith
mus., One Iog"1
each 10< "'gh.
""0-'"''9''' eoc
lows Each ,nd,
v,du ally a d lu sl ·
acre a nd O"ves up
10 300 W ru n s on
11 0 VA C

Com pl""e k It
'-ll - '
SItSI U IS

19 K

:M
,/lIN I
,/lIKE

._.SOI...,.TVSy...... ._ _

...,"" anlonna, Loo. "" .. ""'00_''''',_..-"'" """'...,'"
f1~e_.,_K<o """,e_.;_, W"........ T• .,... • ""
'21)'" ••.",.UN. '"
A..lR._", ..
_~_",uP5"'_---

SATELLITE TV KIT

. ...' a _ E."""",. "'00...... < ".,.,

""" y 821, ''''' ........ FI2ll Sol '0< TV
'ac.._" no" _.Mg ,n '''''"It''''. '" ""'•.
"on. ''''' R2e ,. "" '0 bol' l<l , "'....,,"""
'''''''' _ ,," "" noo_~, I."""
••_ ac"....,."""_..."_, ,""0" ''''''' If M<l"'" """ ""'"' __,,,''' ....-
,,1" 11 ...... _ -'. ... On<OUI>O<l

"" ' '''' FI2Il ""ad <aM, __

-~..._-_ .._..-
- .. , .....~ •__ ot _ ...__, Iof IlOOl

,m. ge , • ..." ",n, 'ull, ,""."'" ,,",'" '0 ,"" O_
n.",.,. ' " ""' '' '' ' ' , 0,,<10 by , ..0 Pll_"""0< to< • • "......, ,n __'",ma<>c<l , ''Il"'
"ac~ A'C '0 "" ..00 _, '''''."''"

• • "' __00 I,," 2a~ , _

__ 001_"'__"",-__ _._---.' _ _..._-.......-
' ' 'I -......... $AT,TK 1lECf:''''U '" ..-rso<tll · _

'" H' To.... " ...
~,,". 0'" " ,ee 'o~ ",,,"n' " ....." •

~"._"""" "._O<".... . ' ~ ' ",' ....
,~, ..., "0:;

s;,.... Ki.
Produces up..ard and do..n wa rd
..", cna'a<;It'f IS\lC 01 a POlICe
S" e n 5 W pea> aud", ou'PU! ,uns
0 " 3.-15 oo"s us",; 3·4~ ohm
spea ker
Com ple le kit, $ 1.1-3 $2.9S

T_ O.c_ ;i}-
A com~I@ 'one """0- I
d~r "" , S'''9 '. PC
bOa, d F@a' u, n .aoo- _ ''''''- /
SOOO Hz ad,us'ab'e ---.J
,ange ..a 10 lum pot 'Olt ~g. ' e gu 
lal,on 561 IC U, e hJI 10 ' lo uc ~ ·

lo ne bur.. dPleCllon FS K e lc
Can a lso be u,pd . , a .ta hlp lOne
..ncode' Runs on 510 '2 .Olls
Co",pl..,.. >., TD· l lS,ts

$4 ,9 5

w...~pe, li9"1 KII

An "'''''e5tlng k.1 5mall m.ke
pIC k5 up sccees a nd converlS
tnem to IIghl The loude, tne
sound , tne Drlllnte, tne "gnt
Incl udt'S m ike , COn lrOIS up 10
300 W , runs On 110 VA C

CampiI'll' kIt. WL· l
$6 ,9S

MB· l M

Po""",," l OUO ~a, sna""' '''9 a nd
an.....' '''''' 9@'''"9 s"~,, I". ""'''d
Can .uppl. up 10 l~ ..~'" 01
OO""'IQU' ~,1d.o Run, on 6·'5 VOC

FM_2 >,t 54 IS

PARTS PARADE

....._ . " ,ll. lUI

" ,••,," me b.SOC IU'" ."" PC
~a'" ' I!'Qu""" '0 pr<>V'"e ~ SOUtC@
I prec,slon ' .m,n9 an" pul.@
",, ~, . "on Uses 5~~ I.."", IC .""
,Cludes a ,an9~ of 1" '" !o, mOS'
m,n9 nped,
l ·S 1(., 55 ,ts

'''S'''.15 up 10 300' to
y f '" broadc asl ra·
), u....~ any Iype 0 1
ke Run. on 31 0 9V Type f M·2
• • ddpd sens,l ..e m.ke p,~amp...
' ·1 >" U ts

$59 .95
$44 ,9 5

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

W" ed.lested PS- 1B
KIt. PS- I B

600 MHz

PRe SCAlER

e .le nd me .an ge a t you,
counter to 600 MHl Works
w ll h all counters Less than
I SO mv sensl l.vl ly specl ly .
100r · l00

$19,9S
539 9S

30 W. tt 2 mt r PWR AMP
SImple Class C p o wer a m p teatores B trmes p o wer g3m 1 W In

10f 8 out , 2 W m tor 15 oul , 4W 'n 10 ' 30 Ou t Ma. output of 35 W ,
,ncrechble va lue . complete WIth a ll parts . less c ase a nd T-R relay
P A-l .:l) W pw. amp kIt $2 2 .9 5
TR·l . RF eeesec T-R re lay Il ,t 6 .95

Aud 'o
P'e " , le '
Ma ke h .gh ' .. sol ullon a ud iO
meas u ,menlS gr Pa l!or mus. ca l
.nSHu me n1 1unl"g PL tones etc
Mu ltIp lie s a ud IOUP In 1't'Qupncy
seleclabl.. . 10 or . 100 gIVes 0 1
HZ ' ..solul,on ""th 1 ""'-'C ga le
\lme' Hlg n senSll lv.ly 01~ mv 1
meg In p u l 1 and bUIIt-.n hltetlng
gIves g'eat p<",lo.ma"Ce Runs
on 9V Dan N y aU C MOS
P $ ·2 1..1
PS-2 ..." ed

"'Rf ·23l! " ~~,,. IOl ~. used .n PA·.
~ · 10dD gam 150 m~ , 111 95

_co _
01 '6' 0'" .. " •
, ' 6, •• • ' .. 1- "-"---'--''''::::::--'--'--'.:.:.::'-..:.:,,;=.=,,="-'". - - - - .:.:::.::..-1
"'" 'Ov .. " ..><II" .. ....,,".... .." ..

AC Ot.o".,
P.n'" """"n, .. ., ~ L..a"~

• $1 00

C..,.... ,.
351'ri45 MI-11
'000000 MI-1 1
52.1l8OO MI-11

$ 1,50

_Sl"'. 8u.....
, m. " bUll" ."" ,., !16 o~ .ouM
ou',u' on 5"2 ,0< OT 10:lO "'. Hl
C"'" . "",. ' >,SCI

11 ,00
3 $ 1 .00

~--• _ " .....<.""" v' ' 0 ' A , ..""' ..- ,..'..." ., ..
. o "',,.~ '., , ..

$ ....eM•
U " " '099"" SPOT
R@d Pusl'lt>unon. .. 0

........,,"_._-.
1.5 u F 25V 31$100
1.8 u F 25V 31S1.OO
,2211F 25V 31$100

s'''liI TurMd C otl.
Small .).--'6 .... . SIu<p. """"'" COIl
31.-. 1010.-$100

C APJi,CtTOIIS

..,........... ,.......

.'0'0' 2 '. O,.m RouM
' '0' "0 '''' m," e<'
J I n oo

FERRITE BEADS

TTL
..soo •"7a41 ...
7415 . "..~ ."14.% 1I 3S

SPECIAL

•,e90
10116
nM
72Q7 ..
72160
n07C
5314
5375..9 G
'00'

'",.. _ ..... -.. '~'• • II._....... ...... """

••...
.. SCI AC .-..
I os Go<>cI "" ~.. _ ...

... '-- - - - - - - - -t-"'''''''''', ,,;i;;;;;,---''-''''=-j <....._ 110 v.c_1· /lCl r _ ....
1' 110 a s _ ~ 10 "'.
, . II ' 1 . ac lit ,_ ..

.051 110 ' 2 '0< lit 250m"••••
'~ nu n

C MOS

_S1 ~
$900 1-;;====;-1$200
$ 1 35
$1 75

LINEAR

IC SPECIALS

",
'"~
~

M

'"'"~

"..•••••
"",.
~".,.

$1 .00
$1 00
$I .n
$1 .n
$1.15

$.SO • • .
$1 .00 • • .

18 12
7815

'00'7912
7915

" 'N TO·92 .... , 5<"".
."......,00, B'..... • , ..
To -n'll _ , 500' .. I ..

cos _ _
R "" . y, "" ," ,,,, ''Il'" 250 "" 10
o l~ l1li

BI-FET I F 11101 -00,""' ...... 100- _ 7'·UT"'""~ f>oj.5(IO OOO UEG
," puI l ~u_IO.. 50 rSo \..D 0 · · PO""" " , a ."
SO .... _, $tOO 10 .... U OO

o c t o Isolato rs - 4N28 type
Octo Ref lectors - PhOIO dIOde " LEO_.-_ ••_ 1"""'" .._ d 7 00'
"" ,. P"" .",,, ... ao , ..

O ,, -.....P $peeaoII

RF actua ted re lay sens e s RF
(1 W ) and close s DPDT relay

Fo r RF sensed T-R , e la y
TR- ll( ,1 $.6.95

l e MG 1125
79MG 11 25
123 ISO
309K 11.15
7_ $1 .00

~T""",_,

-. "'.,,,,, 1><" '" ""........... , " •_to .' Grw, ..

U,n. RG·1U Co,o .
10 n lot $1.00

Ce,a mlc IF Fj ll ~u'"

M .~· S- OLD 0 , . kl-1,
8 W ..... a1,!iO..

.v... .._, c.....
,",'00 QO>I"'y , ..~. I '" 11 00
~ . RubbO' Gt<>m",e" 'G ,.. 1100

C..._ .....
6 ••~ Iy"," 90'" Oon'.""" '"
.... " llO:l c... <_._
"'ou ,. ..

.-....".,."'. ..v noo JO PI'_~., CO" l'O-lIlI po • T",,_ " "1/0-
Sf_ .. 1tt••

PC· PC C o~''''''
., _<I< .n.~ 1 ~."" .~ ><1< " )Om.
•9 .<1< ",""u<.... '5 """ OiO l1.o",. .. 15

~_ - ,..,.... cl><>OC<t ~. .. ~Po!CI' y
......_~_ Hogn~ " $l
"",,., V..IO... J'-I>O Y_ ,Juml>O 00_ 11$1

Co.. Conn.c lor
ChaSSIS mo u n t

BNC Iype $1.00

25'< 211'''''' T_ "'" S • •
' x >OT..... T. ... "'" • Sf

c..,. .....oc,~..
s.n.oll 1"' d,.mel~ ' . - ''''( '
c.ySIal m,• • (.'1""9. $,75

~_...
.... '" 0 __ " 'K ' .
" '.-. _ U 'C . ,_ ...- " -,-.., ..

Soc k.t.
10 l$1 OD
101$1 .00
10 /$1 00
a /$1 ,oo
a i$1.OO
1/$1 00

25 AM P
100V B ridge
$ 1.50 nch

M.nl -B n d g e SOV
1 AM P

2 for $1 .00

8 Pm
' 4 P.n
' 6 P.n
2a P.n
28 P,,,

~""
e-.

51 V 1e..., 201$1 ,00
l N9 ' a Type SO/$1 .00
l KV 2A",p ' 1$1 .00
l 00V l Amp 15/$1 .00

TRA NSISTORS

"" ... . Cc . , ."" ..' ~OO. , · .•
. .. .. _ .... ,,'c' ' .
. _. oJ c ' ••

READO UT S

_-c·. ,u,._ - c·, ,"•.•
.._""pc·, ,..'"...... ~... c· , ,,,.' ..
...'".. c·. ,-" ,.. L--- - ---- -t-"''''-''''''-,::;;-;;;'=-'---'-=i-''-'---i;,,;;<;;;C'-==j"""' .... c·, u ,. r
-- c·, ...' .. I-_",:-'"";;;;";;;;~","_---T-"--'-.._"'''',",,,,,,;;;''-f-'---j..",__ .' . r,,'.. .....- ....-''''-- "'"'.- ,...-- ......- ..
.... ... T.. '.~ ..
_ .... ' .. T . ~ ..- ..
..... w' "'''"
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FACtT 4555 SERIAL PAGE PRINTER

The Fac i t 4555 a l phanumerica l serial printe r Is compl e t e . ~qul pped with RS132C I nt e rface ,
pr inting mechanism , cont ro l electron ics, drive elec t ronics . pove r supp ly and charac ter gene ra
to r . The adaptation elect roniCS can be mod if ied in fou r vers ions:8it-pa rallel data t ransf er ,
CCITT (ELA , RS232C) fo r bit-serial data transfe r and the cur rent loop (TTY) interface also fo r
bit se rial data t ransfe r. The Fael t 4S55 prints on ordinary paper and ia adjustable for dif 
ferent paper widths and fOrlllSts, 9.S" paper wi dt h with 66 lines per page or OIN A4 wi t h 10
lines per page,

SPECIFICATIONS

Print s pe"d
Print ing mode
Max. , of ch/l lne
Hat riK
Char. Size Height
Char. s ree Width

up to 60ch. s .
Incremen tal.
SO al t. 132.
1 X 5 dot m.at r l x .
2 .7_I1/S"
I . 3_/0. OS" I 32ch/1 ine
2.1_/0.083" SOch/line

Cha r. s pacing

Chs r. Code
Char. Se t

Feed _chants..

2.54mm/ I/ 10" 80ch/ lin e
1. 55mm / 0 . Q!' " 132ch/Hne
ECMI.-6 7-b it coded cha r . ~et

63 Char. various national
versions.
Sprocket feed.

THESE UN ITS WERE PULLED OUT OF SERVI CE I N r~D WORKI NG CONDITION . WE CHECK EACH UNIT ON A
RADIO SHACK TRS- 80 CO LOR COMPUTER,

•
Pr in ter with l inecord, box of
pa per , in ter-connec t cable f or
TRS-80 COLOR COMPUTER.

$149 . 99

•
PR INTER OSLY $129 .99

-
GENEVA CALCULATOR WATCH

This attractive watch has the following modes :
Normal Time Set ting ,
Calendar Se t ting ,
Daily Alarm Time Setting ,
Weekly Alara Time Setting ,
Chronograph,
Calculator.

Featured in 81ack Plastic $24.99 or Featu red In Stainles8 St~~1 $29.99

SILICON DIODES FEED THRU SOLDER RF CAPACTO RS

IOOOpf/ .OOluf +-101

4/$1 .00 or 100/S20 .00 or
1000/$150 .00

470pf +- 20%

5/SI.00 or 100/$15.00 or
1000/$100.00

$2 .00 each

E PROKS

2708 1014xl

100/$38 .00
lOO/$Z4.00
100/$15.00
10/ $15 .00
10/ $15.00
10/ S40,OO
10/ S80 .00
10/SIIO ,OO
10/$ 115.00
10/$250.00
10/ $20 .00
10/ S30 .00
100/ $3 .00

10/S5.00
10/$3.15
20/SZ.00

$Z .OO
$2.00
$5.00

$10 .00
$15 .00
$20.00
$)0 .00

$3.00
$4.00

30/S1.00

6Al1lp"
3Amps
2","1'''

Is.A.ps
25Aaps
60Amps
80Amps

160Arnpa
250Am ps
400Amp"

2Oma.
20...

10Qvdc
10000dc
lOOOvdc
1000dc
200vdc
600vdc
400vdc
eoovae
aoovee
30Qvdc
15KVDC
1OO<VDC

signal

KR751
MR510
HEPI70
IN3209
BYX21/200
IN213SA
DS85-04C
IN3269
275241
7-5754
RCD-15
SMfR20lC.
1"4148

FAIRCHILD 4116 16K DYNAMIC RAMS 2OOn9. Part' 16K15 2716 ZO"B"S $4.00 each

I S For $25.00 or 100 For $90.00 or 1000 For S750. 00 21L32/25L32 $10 .00 each

HEWLETT PACKARD ~ICROWAVE DIODES

IS~HII (508Z-2800) Schottky Bar rier Oiode" S1.00 0' 10 '0' $ 8.SO
IN5712 (5082-2810) " " " SI.50 10 '0' $10.000'
11'6263 (HSCH-IOOlj " " •• S . 7$ 10 '0' s 5.000'
50BZ-28)5 " " " SI. SO 10 ' 0' SIO.OO0'
5082-2805 Quad Matched " " " S5.00 or 10 '0' S40 . 00pe r s e t

Toll Free Number
800-528-0180 &J\I.... z electrolVci
(For Ofdefo only) - t.;

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

.. .. II parts mlly be ne.. O'
su'plus. a nd parIs may be
subslllulell ..,Ih comparable partS
II ..a I,e OUI 01 s lock 01 a n I!em,"
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"MIXERS"
WATKINS JOHNSON WJ- M6 Doub le
LO and RF 0.2 to 300MHz
Convers ion Loss (SSB)

Noise Figure (SSB)

Convers io n Compres s i on

Ba lanced Mixer
IF DC to 3DOMHz
6.5dB Max . I to 50MHz
8. 5dB Max.. 2 to 300MHz
same as above
8. 5dB Max. 50 to 300MHz
. 3d B Typ.

$21. 00

WITH DATA SHEET

MAG F=2GHz
F=3GHz
f;;:4GHz

NEC (NIPPON ELECTRI C CO. LTD.
NF Min F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz dB 4. 3 Typ .

Ft Gain Bandwidth Product at Vce=8v.
Vcbo 25v Vceo l lv Vebo

Ic=1 0ma . GHz 4 Min .
3v Ie 50ma. Pt .

dB 12 Typ.
dB 9 Typ.
dB 6.5 Typ .

6 Typ.
250mw

$5 .30

UNELCO RF Power and Linear Anplifier Capacitors
These are the famous capacitors used by al l the RF Power and Linear Amplifier
manufacturers, and descri bed in the RF Data Book.

5pf lOpf LSpf 30pf
5.1pf 12pf 22pf 32pf
fi . Bpf l3pf 25pf 33pf
7pf 14pf 27pf 34pf
8.2pf 15pf 27. 5pf 40pf

43pf
51pf
60pf
80pf
82pf

WOpf
H Opf
120pf
l30pf
140pf

200pf 1 t o
220pf 11 t o
470pf 51 up
500pf
lOOOpf

lOpes .
50pcs.

pes.

$1. 00 ea
$ .90 ea
$ . 80 ea

NI PPON ELECTRIC COMPANY TUNNEL DIODES

Peak Pt . Current rna.
Va l ley Pt. Cu rrent rna.
Peak Pt. Vo ltage my.
Projected Peak Pt. Voltage my.
Series Res. Ohms
Terminal Cap. pf.
Val ley Pt. Voltage my.

Ip
Iy
Vp
Vpp Vf=Ip
rS
Ct
VV

MODEL IS2199
Smtn . l OTyp. llmax.
1. 2Typ. 1. 5max.
95Typ. 120max .
48Dmin . 550Typ. 630max.
2.5Typ . 4max.
I. ?Typ. 2max .
370Typ.

IS2200 $7 .50
Smi n• lOTyp. llmax.
1. 2Typ. 1. 5max.
75Typ. ,90max .
440min . 520Typ. 600max.
2Typ. 3max .
5Typ. Bmax .
3 5 0Typ . ~

FA IRCHILD / DUMO NT Osc illoscope Probes Mod el 4290B
Input Impedan ce 10 meg . , Input Capacity 6. 5 to 12pf . • Div i si on Ratio (Volts/Div Fact or)
10:1. Ca ble Length 4Ft. , Frequency Range Over lOOMHz .
These Probes will work on al l Tektroni x, Hewlett Packard , and ot her Osc il loscopes .

PRI CE $45 .00

MOTOROLA RF DATA BOOK

Li stsall Motorol a RF Tran si st ors / RF Power Amplif iers , Va ractor Diodes and mu ch mu ch
more.
PRICE $7. 50

Toll Free Number
800-528-0180
(For orders only) " AII parts may be new o r

surplu s. and parts may be

substitut ed witn comparable parts PRICES SUBJECT TO CHANGE WITHOUT NOTICE
If we are out 01 stock 01 an item: '
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RF TRANSISTORS, MICROWAVE DIODES
PART PRI CE PART PR ICE PART PRICE
1$2 199 $ 7.50 2N60B 3 s 13.25 CA26 12 (TRW) s 25 .00
152200 7. 50 2N6084 15.00 CAl674 (TRW) 25.00
2N156 1 25 .00 2N6094 IM9622 11 . 00 CA2881-1(TRW) 25 .00
2N1562 25.00 2N6095 I M9623 12. 00 CMIDI (TRW) 25 .00
2N 2857 1. 55 2N6096 / M9 624 15 .50 CA420 1 (TRW) 25 .00
2N2857JAN 2 .55 2N6097 17. 25 eA4 60D ( TRW) 25 . 00
2N2876 11 . 00 2N6 136 2 1. 85 C01889 20.00
2N2947 18 . 35 2N G1 66 40 .25 C02 545 20 .00
2N2948 15. 50 2N620 1 50 . 00 CMD S l 4AB 20.00
2N2949 3.90 2N6459 18 .00 04959 10. 00
2N2950 4.60 2N6603 12. 00 D4987M 20.00
2N3)7 5 8.00 2N6680 80 .00 05 1470 10.00
2N3553 I. 57 2SC7 56A 7. 50 0 5506 10.00
293632 13.80 25C781 2.80 D5827A.'1. 20 . 00
2N3818 5. 00 25CI018 l. 00 DMD6022 30 .00
2N3866 1. 30 25C1042 12.00 DHS-2A- 250 40. 00
2N3924 3.35 2SC1070 2.50 HEP76 4 .95
2N392 7 17. 75 2SCI239 2. 50 HEP53002 11. 30
2N3950 25.00 25Cl25 1 12. 00 HEPS3003 30 . 00
2N 4072 1. 80 2SC1306 2.90 HEPs3005 10 . 00
2N4127 21 .00 25C1307 5.50 lI EP53006 19 . 90
2N4427 1. 30 25C1760 1. SO HEP53007 25.00
2N4428 I. 85 2SC19 70 2 .50 HEPS3010 11. 34
2N49 57 3.45 25C2 166 5.50 HTEF2204 H. P. 112 .00
2N49 58 2.90 881087 (M .A.) 25 .00 5082-01 12 H.P . 14.20
2N49 59 2 .30 A50-1 2 20 .00 5082-0253 H. P . 10 5. 00
2N5090 13 .90 A2838 5. 00 5082-0320 H. P. 58 . 00
2N5108 4 . 00 ALD4 2 00~ (AVMnEK) 395 . 00 508 2-0386 H. P . POR
2N5109 l. 70 AMI2 3 97 .35 508 2- 040 1 H. P . POR
2N 5160 3. 45 AM688 100 . 00 508 2- 0438 H.P . POR
2N51 77 21 .62 881058 • 52 5082-102 8 H.P • POR
2N5179 1. 00 BD4 /4JFB04 (G .L) 10 .00 5082- 27 11 H.P . 23 . 15
2N5583 4.00 BFQ85 1. 50 5082-3080 H.P . 2 .00
2N5589 8 .65 BFR90 1. 30 508 2- 3188 H.P . 1. 00
2N5590 10.3 5 BFR9 1 I. 65 5082- 6459 H.P. POR
2N5591 13 .80 BFW92 1. 50 5082-8323 H. P . POR
2N5635 10.95 BFX89 I. 00 35826E H. P . POR
2N5637 15. 50 BFY90 I. 00 3583 1E H. P. 29 .99
2N5641 9 .20 BGY54 25 . 00 35853E H.P . 7 1.50
2N5642 10. 9 5 BGY 55 25 . 00 35854E H.P . 75.00
2N5643 15. 50 BGY74 25 . 00 HPA0241 H.P . 75 .60
2N564 5 13 .80 BGY 75 25. 00 HXTR310 1 H. P . 7.00
2N5646 20 . 70 BLI 61 10 .00 HXTR3102 H.P . 8 .7 5
2N 5691 18 .00 BLX6 7 11 .00 HXTR6101 /2N6617 H.P.55 . 00
2N5764 27 . 00 BLY568CF 25.00 HXTR6 104 H. P. 68 . 00
2N5836 5. 45 BLYB7 13 .00 HXTR6105 H.P . 31. 00
2N5842 8.00 BLY88 14 . 00 HXTR6106 H.P . 33.00
2N5849 20.00 BLY89 15. 00 Q5 CHI995 H.P. POR
2N5913 3.25 8LY90 20 .00 J02000 TRW 10 .00
2N5922 10 .00 BLY35 1 10 .00 J0200 1 TRW 2 5.00
2N592 3 25 .00 C4005 20.00 J04045 TRW 25 .00
2N594 1 23.00 CM02 (TRW) 2 5.00 K3A 10. 00
2N5942 40.00 CMOS (TRW) 25 .00 MA450A 10 . 00
2N5944 9 .20 CA6 12B (TRW) 25.00 MA41487 POR
2N5945 11 .50 CA2100 (TRW) 25.00 MA41765 POR
2N5946 19 . 00 CA2113 (TRW) 25 .00 MA435B9 POR
2N60BO 9 .20 CA2 200 (TRW) 2 5. 00 MA43636 POR
2N6081 10 .35 CA22 13 (TRW) 25 .00 MA47044 POR
2N6082 I I. SO CA24 1B (TRW) 25 . 00 MA47651 25.50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE
" " " pa.IS may be "e.. o r

800-528-0180 su. plus. a nd PillS m a y be

~~ electroruCIsubstitut!ld .. ,tl'l eomparlll>le part s

(For orders only) if we ar" out 01 Slock of an ifem,"
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GaAs, TUNNEL DIODES, ETC.
PART
MA47100
MA4 72 02
MA4 777 I
MA478 52
MA49558
MB402 1
MBDIO I
MOOS1)
MHWl171
HHW1182
MHW4 171
MHW4 172
MHW4342
ffi..P 102
MM 1500
MM l550
MM1552
MM1553
MH1614
MMZ60B
MMJ375A
MM4429
MM8000
MMB006
M02 77L
HOZ83L
1'103757
MP I02
MPN3202
HPN3401
MPN3412
MPSU31
MRAl023-1.5 TRW
MRF2 12/208
MRF223
MRF224
MRF237
MRF238
HRF243
MRF245
HRF247
MRFJ04
MRF315
MRF420
MRF421
MRF422
MRF427
MRF428
MRF450!A
HRF453 /A
HRF454 /A
HRF455/A
HRF458
MRF463
MRF472
MRF475
MRF477
MRF502

PR ICE
$ 3.05

30.80
POR
POR
POR
POR

1. 00
POR

42 .50
48 .60
49 .35
5 1.90
68 .75
25.00
32 .32

POR
50 .00
50.00
10.00

5.00
11. 50
10 . 00
l. 15
2.30

POR
POR
POR
POR

10.00
.52

1.00
1.01

42 . SO
16. 10
13.25
15. 50

3. IS
12 .65
25 .00
34 .50
34 .50
43.45
23.00
20.00
36 .80
41. 40
16 . 10
46.00
13.80
17 .25
19.90
16.00
19.90
25 .00

1.00
2 .90

11. 50
1. 04

PART
MRF50J
MRFS04
MRF S09
MRFS ll
MRF605
MRF629
MRF644
MRF816
MRF823
MRF901
MRF8QQ4
MS261F
MT41S0 Fai r .
MT Sl 26 Fa i r .
MTS48 1 Fair .
MT5482 Fair .
MT5483 Fair .
MT5596 Fair .
MT5764 Fair .
MT8762 Fair.
MVI09
MVI401
MV I624
MVI805
MV l808
MV I8 17B
MV 1863B
MVI864A
MV1864B
MVI864D
MVI868D
MV2101
MV2111
MV21l5
MV220 1
MV2203
MV2209
MV22 15
MWAIIO
MWAI20
MWAIJO
MWA210
MWA220
MWA2JO
MWA310
MWA320
MWA330
NEC57835
ON382
PPT515-2D-3
PRT8637
PSCQ2-160
PT3190
PT3 194
PT3 195
PT3S37
PT41 66E
PT41 76D

PRICE
$ 6.00

7.00
5.00
8.65

20 .00
3.47

23 .00
15.00
20 .00

3.00
2. 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
8 .75
1. 42

15 .00
10. 00
10.00
10.00
10. 00
10.00
10.00
10.00

.90

. 9 0
1. 55

. 53

. 53
2 .00
2 .00
7.45
7.80
8.25
7.80
8.25
8 .65
8.25
8.65
9.50
5.30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT4 186B
PT4209
PT 4209C
PT4566
PT4570
PT4571
PT4571A
PT4577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT57 49
PT6612
PT6626
PT6709
PT6720
PT85 10
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PT8708
PT8709
PT8727
PT8])l
PT8742
PT8787
PT9790
PT31962
PT31963
PT31983
PTX6680
RAY-3
4008 1
4028 1
40282
40290
RFI 10
SCA3522
SCA3523
501065
ss43
TPI014
TPI028
TRW-3
UT0504 Avan tek
UT0511 Avan tek
VIS
VJ)B
VIOOB
VAB80 lEC
VAB804EC
VA521AN 20

PRICE
$ POR

POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR

41 .70
POR
POR
POR
POR

24 . 99
POR
POR
POR
POR

25 .00
POR
POR
POR
POR
POR
POR
POR

70.00
75.00

4.00
4.00
4 .00

25 .00
25 .00
25.00

Toll Free Number
800-528-0180
(For orders only)

" All p.uts m ay be ne w 01
s u rp lUS. and pailS millY be
'SUbstituted with eomparable pariS
,I "'" are out 01 s tock 01 iIIn ilem.~

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL REUY SIo.'1TCHES SPOT

Ele ctroni c Specialty Co./Rav~ Elec t ronIcs
Pa r t' 25N28 Par t ' SU-OI
2 6Vdc Ty pe N Con nector , DC to I GHz .

FSN 5985-556-9683 $49 .00

Ampheno l
Pa rt' 316- 10102-8
115Vac Type sse DC to 3 GH~.

$2 9 . 99

•

FlO<
Part' 300-11182
120Vac Type BHC DC to 4 GH~.

FSN 5965-543-1225

$ 39.99

••

FlO<
Part' JOO-IlI73
120Vac Type a."lC Sa...
FSN 5985-543--1850

$3 9 .99

••

BNC To Banana P lug Coax Cable RG-58 36 Inch or 8SC to N Coax Cable RG-58 36 Inch.

$7 .99 or 2 Fo r $1).99 or iO Fo r $50.00

SOLID STATE REUYS

$8.99 or 2 For $15.99 or 10 For $60.00

P&B Hodel ECIIOB72

PRICE EACH $5.00

Digislg, Inc. Mod e l ECS-215

eerce EACII $7.50

5vdc turn on

5vdc t u r n on

120v a c contact a t 7amps Or 20amps on a
10"x 10"x .124 aiuminull. Heatsinlc with
silicon grease .

240vac contact 14amps o r 40amps on a
I O"x 10"1< . 124 alumi n um. Heatslnlc wit h
si licon gu·as.. .

Gr igsby/Bar ton Model G87400

PRICE EACH $7 .50

5vdc t urn on 240vac con tact at I SalllPll
10"x 10"x . 124 alull!n ....
sHicon g rease .

or 40alllps on a
Heatdnlc with

SOTE: *** i teas aay be substituted with other brands or equiva lent .ad"l n...bers . ***

" All p a' ts may be new or
su rplus. a nd pa rt s rn a , be
subshl uted ...,tn comparable parts
it we afe o ut o t stock ot an It em."'
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Toll Fr•• Number
800·S28.Q180
(For orderl only)
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RECALL PHONE KEMORY TELEPHmE WITH 24 l' UMB ER AUTO DIALER

The Reca ll Phone Tel ephone employa t he latest s tate of a r t
communica t ions t echnol ogy . I t Is a combina tion t e l ephone
and automa t ic dialer t ha t us es premi um-quali ty .aolid -atate
circ... i try to anura high- reliab i li ty performance i n persona l
or bus iness applications. $49.99

AR~ ALPIlA RAPID 80SD IMC CLUE

Super Glue ICE-486 high s t r engt h
rapid bonding a dhesi ve . Alpha
Cys noa cr yla t e . Sa t - Ti me 20 to 40
eec . , 0 . 7fl . oz . ( 20gm .)

$2.00

TOUCH TQ~E PAD

Thia pad con t a in s a l l the electronic s t o
produce a t andar d touch-tone t one s. Ne~

~1th data .

.. 0·'•

,I .
••

$9.99 or 10/$89 .99

MITSlJHI UH F/VHF VARACTOR TUNER MODEL L'VElA

Perfec t fo r t hos e unscramb ler projects.
S e~ ~1th data .

519 .99 or 10/ $149. 99

INTEGRATED CIRCUIT. I to 10 lIup

HCI372P
MCl358P
MC1350P
HC1330AI P
MC1310P
MCl 496P
LM565N
LM380NI4
LMI889N
NE564S
1IIE561111

Color TV Video Kodulator Ci rcuit.
If Aap. ,LI.iter,FM Detecto r ,Audio Driver ,Elect ron ic Attenuator .
IF Amplifier
Low Level Video Detector
fM Stereo Demodulator
Balanced Modulator/Demodulator
Phase Locked Loop
2Wat t Audio Power Amplifier
TV Video Modulator
Phase Locked Loop
Phase Locked Loop

s 4 .42
'.00
1. 50
I. 50
4.2 9
I. 50
2.50
1. 56
5.00

10_00
10.00

$2.95
4 .00
I. 25
1.15
3. 30
I. 25
2.00
1. 25
4. 00
8 .00
8.00

FER~~TI ELECTROSICS ~~ RADIO RECEIVER ~DEL ZS414 INTEGRATED CIRCUIT.
Features:

1. 2 to 1. 6 vol t opera ting range . ,Less than O.5ma cu rren t consump tion. 150KH z t o 3MH z
Fr equen cy range . ,E as y to assemble .no al ignment necessa ry, Effec t ive and va r iable AGC ac t ion . ,
Will drive an earphone direct. Excel lent a udio qual i ty . ,Typi cal power ga in of 72dB. ,TO-I B

acka e. With data. $2 . 99 or 10 For $24 . 99

Nl CAD RECHARGEABLE BATTERIES

Cat es Rechargeable Bat t e ry Packs

SUB C Pack o f 10 2. 5Amp/ Hr. $10.00

AA Bat tery Pack of 6 Theae
New.

12vdc at 2 . 5Amp/Hr.
12vdc at 5A1llp / Hr.

are Factory
55 .00

$11. 99
$15 .99

We will be closed April
27th through May 2nd ..

See you at the Dayton
Hamventionl

•

" Al l pans may be new 0'
ec rcroe. a nd pa, ls may be
Subst ituted w itn comparable parts
,1 we afe ou t o f stoc~ of an ,tem."

Toll Free Number
800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
ElMAC TUBE SOCKETS AND CHI M:><EYS

SKll O
SK)OOA
SK400
SKlo06
SKlo 16
SK500
SK600
SK601
SK606
SK607
SK6LO
SK620
SK626
SK6)O
SK636B
SK64Q
SK64 6
SK700
SK7 11A
SK74Q
SK770
SK800A
SKB06
SK8l0
SK900
SK90 6
SK142Q
SK14 90

Socke t
Socket For 4CXSOOQA,R, J . 4CX10,OOOD , 4CX l S, DODA, J
Soc ket For 4-125A,2S0A, 400A.400C , 4PR 125A , 400A ,4- S00A.5-500A
Chi mney For 4- 1S0A. 400A, 400C, 4PR40QA
Chimney For 3-40QZ
Soc ket For 4-100QA!4PR1000A!B
Socket For 4CX250B, BC ,FG, R, 4CX350A, F, FJ
Soc ket For 4CX250B ,BC, FG,R,4CX)SQA,F ,FJ
Chimney For 4CX250B,BC , FG.R , 4CX)50A ,F ,FJ
Soc ke t For 4CX600J,JA
Socket For 4CX600J . J A
Socket For 4CX600J ,JA
Chimney For 4CX600J. JA
Socke t For 4CX600J,JA
Ch imney For 4CX600J . J A
Socket For 4CX600J ,JA
Chimney For 4CX600J.JA
Socket For 4CX300A,Y .4CXI25C.F
Socket For 4CX300A , Y,4CXI25C, F
Socke t For 4CX300A.Y ,4CX125C ,F
Socket For 4CX300A.Y ,4CX125C ,F
Socket For 4CXIO OOA ,4CXI500B
Ch imney For 4CXI OOOA, 4CXI500B
Socket For 4CXIO OOA,4CX1500B
Socke t For 4X500A
Chimney For 4X500A
Socke t For 5CX3000A
Soc ket For 4CV8000A

SPOR
$520 .00
260. 00

74 .00
36 .00

390.00
51.00
73.00
II .00
60.00
60.00
66.00
10.00
66.00
34 .00
3b.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

JOHNSON TUBE SOCKETS AND CHIMNEY S

124-11I/SK606
122-0275-001
124-0113-00
124-116/SK630A
124-115-2/SK620A

Chimney For 4CX250B .BC ,FG, R, 4CX350A. F . FJ
Soc ket For 3-500Z, 4- 125A. 250A. 400A, 4- 500A, 5-500A
Capac itor Ring
Socket For 4CX250B . BC, FG, R, / 4CX350A.F.FJ
Socke t For 4CX2 50B. BC, FG,R, /4CXJ50A.F.FJ
813 Tube Socket

$ 10.00
(pair)15 .00

15. 00
55.00
55.00
20 .00

TUBE CAPS (Plate)

CHIP CA PACITORS HR I. 4 $11.00
.8pf IOpf 100pf* 430pf HR2, J . 6 , , 13 .00
lpf IZpf llOpf 470pf fiR5 , 8 14.00
1.1pf lSpf 120pf SlOpf '" 17.00
1.4pf 18pf 130pf S60pf fiRIO 20 .00
1. Spf 20pf 150pf 620pf
1. Bpf 22pf 160pf 680pf
2 .2pf 24pf 180pf 820pf
2.7pf 27pf 200pf IOOOpf/ .OOluf *
3.3pf 33pf 220pf* 1800pf / . OO18uf
3.6pf 39pf 240pf 2700pf/.00 27uf
3 .9pf 47pf 270pf IO,OOOpf/ .Ol uf
4 .7pf 51pf 300pf 12 ,000pf / . 012uf
S.6pf S6pf 330pf IS,OOOpf/ . 01Suf
6 . 8pf 68pf 360pf IS .00Opf/ .OI8u f
8 . 2pf 82pf 390pf

PRICES: 1 to 10 - . 99¢. 101 to 1000 . 60¢. • IS A SPECIAL PRI CE: 10 for $7.50
IIt050- . 90¢. 1001 & UP .35¢ 100 f or $65.00
51 t o 100 - :80¢ 1000 fo r $350.00

-- ---------------------------------------------------------------------------------------..
WATKIN S JOHNSO N WJ- V907 : Voltage Controlled Microwav e Osci llator $110 . 00

Frequency range 3.6 t o 4.2GHz , Power ouput . Mi n . lOdBm typi cal , 8dBm Guarant eed .
Spurious output suppr ession Ha rmonic (n f o) . mi n . 20dB typi cal. In-Ba nd Non-Harmonic , min .
60dS typica l. Re s idual FM, pk to pk , Ma x. 5KHz, pus hi ng fa ctor. Max. 8KHz/ V, Pulling f igure
(1.5: 1 VSI<l R) , Max. 60MHz , Tuning voltage r enqe +1 to +1 5volts, Tuni ng cur r en t . Max . - O. l mA ,
mod ula tion se nsiti vity r ange, Max. 120 to 30MHz/V , Input cap ac ita nce , Max. IOOpf, Osc il l a t or
Bias +15 +-0.05 volts @ 55mA. Max .

Toll Free Number
800-528-0180
(For orders only)
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TUBES
TYPE PRICE TYPE PRICE TYPE PRICE

2E26 $ 5.69 KTSS $ 20. 00 6562/6974A $ 50.00
lK28 100.00 DX)62 50 .00 6832 22 .00
lXlOOOA 300.00 DX415 50.00 6883/8032A/8552 7 .00
3822 19.75 572B /T160L 49 .00 6897 110.00
3828/866A 7.50 592/3-200A3 144 .00 6907A 75.00
3-5002 102. 00 807 7.50 6939 15. 00
3- 10002 400. 00 811 10. 00 7094 125. 00
3CX1000A/8283 428. 00 a l IA 15. 00 7 117 17. 00
3CX1500A7/887 533 .00 Bl2A 35 .00 721 1 60.00
3X2500A3 200 .00 813 50.00 7289/3CXIODA5 34.00
3CX3000A7 490.00 8298 38.00 7360 11. 00
4-6SA/BI6S 45. 00 832A 28 .00 7377 67 .00
4-125A/4D2 1 58 .00 4624 310.00 7408 4 .00
4-250A/SD22 75.00 4662 80.00 7650 250 .00
4-400A/8432 90.00 4665 585 .00 7695 8.00
4-400C/ 677 5 95.00 5675/A 25. 00 7843 58. 00
4-100DA/8166 300.00 5721 200. 00 7854 83. 00
4832 22.00 5768 85.00 7868 5.00
4E27A/5-1258 155.00 5836 100 .00 7894 12. 00
4C52 50R 146.00 5837 100 . 00 8072 65 . 00
4X150A/7034 30.00 5861 /EC55 110.00 BIllA 130.00
4X150D/7035 40.00 5876A 25.00 8121 60.00
4X150G/Bl72 100.00 5881 /6L6W 6 .00 8122 100 .00
4X250B 30 . oo 5893 45 . 00 8236 30.00
4CX 250B/ 720 3 45. 00 5894/A 50.00 8295/PLl72 506.00
4CX2 50F/G/8621 55.00 5894/8 60.00 8462 100. 00
4CX2 50K/8245 100. 00 5946 258 .00 8505A 73.50
4CX250R/7 580W 69.00 6080 10.00 8533w 92.00
4CX300A/8167 140.00 6083/AX9909 89 .00 8560/A 65.00
4CX350A/832 1 83.00 6098/6AK6 14.00 8560AS 90 .00
4CX350F/J/8904 95.00 611 5/A 110.00 8608 34.00
4x500A 282 .00 6146 7.00 8637 38.00
4CX600J/8809 607. 00 6146A 7.50 8643 100. 00
4CW800F 625. 00 6146B/8298A 8.50 864 7 12 3. 00
4CXI000A/8168 340 .00 6146W 14. 00 8737/5894B 60. 00
4CX1500B/8660 397 .00 6156 66.00 8873 260. 00
4CX5000A/8 170 932 .00 6159 15.00 8874 260 .00
4CXlOOOOD /8171 990 .00 6161 233.00 8875 260 .00
4CX15000A/8281 1260. 00 6291 125.00 8877 533.00
4PR60A 100. 00 6293 12.00 8908 12. 00
4PR60B/8252 175 . 00 6360 5.00 8930/65 1Z 71.00
4P R400A/8188 192.00 6524 53.00 8950 12. 00
5CX1500A 569 .00 6550 10. 00

6BK4C 6.00 6JM6 6.00 6LQ6 (Sylvania) 7.50
6DQ5 5.00 6JN6 6.00 6LU8 6.00
6FW5 6.00 6JS6B 6.00 6LX6 6.00
6GE5 6.00 6KG6 /ELSOS 6.00 6ME6 6.00
6GJ5 6.00 6KM6 6.00 12BY7A 4.00
6HS5 6.00 6KN6 6.00 12JB6A 6. 00
6J85/6HE5 6.00 6LF6 6. 00 6KD6 6. 00
6JB6A 6.00 6LQ6 (GE) 6. 00 6JT6A 6.00

6KD6 6.00
NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE ! I ! I ! I I III! ! I I I I I I ! I I I!! Ill ! 1111 11 ! I ! ! !
TUBES MAY EITHER BE NEW' OR SURPLUS CONDITION ! !! ! ! ! ! ! !!!!! ! ! I! ! ! ! ! ! I I ! !! ! ! !! I I I I ! !! I I ! !!!!!! ! !

Toll Free Number
800-528-0180
(For orders only)

" All pa.ls may be ne w O'
su . plus, a nd pa.l s may be
subs tituted with comparable part s
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.'

"FILTERS"
COLLI NS Meehan! caI F11 ter #526- 9724- 010 ~10DEL F455Z32F

19.99

19. 99

19 .99

19 .99

455KHZ at 3 .2KHz wide . May be o ther rn:de1s rot equivalent . May be used or new. $15 .99

ATLAS Crys t al FlJ t er s
5. 595-2 . 7/8/LSB. 5. 595- 2. 7/LSB
8 pole 2 .7KHz wide 1.JA::er sidebard . lrrpErlence 80Qahns 15pf In/80oatrns Opf out .

5. 595-2 . 7/8/U. 5.595-2 .7/USB
8 pore 2.7Khz wide 1.JA::er sidebard. Inp2dence 8000lTns 15pf In/80001Tns Opf out.
5.595-.500/4 , 5.595- .500/4/CW
4 po.le 500 cycles wide aY. Inpedance BOOoITns 15p f I n/8000hns Opf out .

9.0USB/aY
6 [.Q1e 2 .7KHz wide a t sea. Irrpedance 6800trns 7pf In/3000i'Ills Bpf out . m-1599Hz

KOKUSAI ELECTR IC CO , 11echa.!lJ.mL.£lllll #f1F -455- ZL/ZU-21H
455KHz at Center Frequency of 453 . 5KC . Carrier Frequency of 455KHz 2. 36KC Barrlwidth .
~r s idebersf , (ZU) 19 .99
~ sideb:lrrl. (ZL) 19 .99

•••• •• •••••• ••••• •••• ••• •• ••• ••••• ••• •• •••• ••••• •• ••• •••• • •••• •••• • ••••• ••••• •
CRYS TAL FILTERS
NIKKO F'X-0780OC 7. 8Hllz 510 . 00
Trn FEC-I03-2 10 . 6935MHz 10 . 00
SDK SCl-I-l13A 1L 273SMIz 10.00
'I'A~lA 'I'F-3U1250 CF 3179.3nJz 19 . 99
TYCO/CD 001019880 10 .7}~z 2~le 15KHz bandwidth 5. 00
~t:1lURJI.A 4884863801 11 .7nlz 2po1e 15KHz ban1width 5 .00
PTI 5350C 12.'lHz 2p:lle 15lJiZ barrlwidth 5 .00
PrI 5426C 21. 4MHz 2p:l1e 15KHz OOrrlwidth 5 .00
PTI 1479 10 .7M1lz 8IX>l e bardwidth 7 . 5KHz at 3dB, 5KHz a t 6dB 20 .00
co-ntra Al0300 45MHz 2FOle 15KHz baIrlwid<:h 6 .00
src ERXF- 15700 20 . 611Hz 36KHz wide 10 .00
FILm::H 2131 CF 7 .825Mllz 10 .00

••••••••• •••••••••••••• ••••••••••••• •••• •••• •••••••••••••••••• •••••••••• ••••••
CERAM IC FILTERS

4F449 12 .6KC Barrlpass Filter 3dB barrlwidth L6KHz fran 11.8-13. 4KHz 10.00
TO-O!A 455KHz+-2!Qiz barrlwidth 4- 7% at )dB 5 .00
'I'CF4-12D36A 455K1Iz+-lJl:Hz baOOwidth 6dB min 12I<Hz , 6MB n'1X 36lQ-1z 10.00
Bf'B455B 455KiIz 2 . SO
BFB455L 455KHz 3 .50
aM4 55E 455lQ-1z +- 5 . 5KHz at )dB • +-8K1 tz at 6dB , +-16K1Iz at 50dB 6 .65
mW 55D 455KHz +-7K1tz a t )dB , +-l OKHz a t 6dB • +-2 0KHz a t SOdS 6 .65
0"R455E 455KHz +-5 . 5KHz at )dB • +-8K1tz a t 6dB • +-16K1-1z at 60dB 8 .00
CFU4 55B 455KHz +-2KHz baOOwidth +-151Olz a t 6dB, +-301<Hz at 4MB 2 .90
CFU455C 455KHz +-2KHz OOnlwidth +-12. 5!QIz a t (dB , +-24KHz a t 40dB 2 .90
CFU455G 455KHz +-lJl:Hz barrlwidth +-4 . 5lQ-1z at 6dB , +-lOlQ-lz at 4MB 2 .90
CFU4SSH 455KHz +-lJl:Hz barrlwidth +-3KUz at €dB • +-9KHz at 40dB 2.90
CFU4551 455KHz +-lKHz barrlwidth +-2KHz a t 6dB , +-6nJz at 4MB 2.90
CFW455D 455KHz +- l OKHz at 6dB , +-20lQ-lz a t 40dB 2.90
OW455H 455lQ-1z +-3lQ-1z a t 6dB , +-9lQ-1z at 4()jB 2 .90
SFB4 55D 455lQ-1z 2 .50
SFD4 55D 455KHz +-2Ki lz • 3dB barrlwidth 4. 5Kilz +-lKHz 5 .00
SF'ElO.7W\ 10.7MHz 280KHz +-50KHz at 3dB • 650Kl-lz at 2MB 2.50
SFElO .7ffi 10 .7!>i1z 230Kl-lz +-50KHz at )dB • 570KHz at 20dB 2.50
SFG10 . 7HA 10. 7~~z 10 .00
LF-B4/ CFU4 551 455KHz +-lKHz 2 .90
U-B6/ CFU4 55H 455KHz +-lKHz 2 .90
U - BS 455KHz 2 .90
U-C18 455KHz 10 .00

TOKID cr455A,1aru455K 455KHz +-2KHz 5 .00
W\'!SUSHlAA EFC-IAS5K 455KHz 7 . 00

••• •••• ••••• •••• ••• ••••• •• ••• •••• •••• ••••• ••••••• • ••••• •• ••• •• • •• •••• ••••• • •••
SPECTRA PHYSICS INC, Model 088 HeNe LASER TU8ES
ro~'ER CUI'Pl1I' 1. 6l'-W. BEN-! OIA. .7SM1 BFAM OIR . 2 . 7HR
6SK ctl:'1 1w>'Tr BALlAST 100OVOC +-100v0c At 3 .7MA

ROT RON MUFF I N FANS Model MARK4/MU2A1
115 VN; 14'N\TI'S 50/6oc:PS DlPEDfla PRJIlX1~F

lOscm at 60CPS THESE ARE NEW

SKV .5TAR'I'IN] VOLTAGE OC
559.99

88aM at 50CPS
57 .99

~~ electrolUCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Toll Free Number
BOQ-S2B..Q180
(For orders only)

•·... 11 paflS may be n" w or
surplus. and pa rt. ml y be
subSlilutad w ilh co mparlb le parl.
it w"I'" oul 01 stock olan It" m.'·
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"CHIPS"

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y·2U17
F'&Q. Gap (GHZI 12 to 18, Oul put (MinI l OOmW. Duly I"/wl
~. Typ. Bias IVdc1 8.0, Type, c oer (MAdcI 55O. Ma. 'rmes
(mAdcl l 000. M.,.. B,.s (VdC) 10,0 $39.99

VARIAN GALLIUM ARSENIDE GUHN DIODES MODEL VSX·i201S5
F'&Q Cove,aQe 81 0 12 4GHz, Oulpul (Mln·l l 00mW. Bias
VOU. Qe (M• • ) 14vdc. B,as cur,ent (mAdcl OperallnQ 550 Typ
750 M.. , Thresho ld 850 r oe. 1000 Ma.. $39.99

VARI·L Co. Inc . MODEL SS.43 AM MODULATOR
FreQ RanQe 60 10 15OMC.lnse, llon Loss 13dB Nominal.
S Il~ na l POfl lmp, 5Qohms Nominal. SIQnal POIt RF Power
+ l OdBm Ma.. , Mod ulation Po,t BW DC to 1KHZ. w ccurancn

POIt a.es lma Nommai $24.99

FAIRCHILD VHF AND UHF PRESCALEA CHI PS
350MC Presta rer divide by 10111

350MC PreSta I'" divide by SJ6
650MC PreSta Ie ' divide by 1(1111
650M C PreSta ler divIde by 516
UHF Prescater 7SOMe 0 TypeFhp Flop
lGHz Counter D'v ide by"
(Regular once $15.001
High Speed Dua l 5J4 Inpul NO/NOR Gate
Preseuabre High Speed Deca de/S lnary
Counter used wi th the "C90l9 t Of t he
95H9O/91 presceter can divide by 100
(Siqnel lcS)
This ch ip is the same as a Mol oro la
MC4Q2414324 Dua l TTL vcuece Con t ro l
Mu il ivibral or ,
rtns Chi p IS the same as a Moto,o la
MC404414344 Phase Frequency Detector.

FREQUENCY SOURCES, INC MODEL MS·74X
MICROWAVE SIGNAL SOURCE
M5.74X. Mechanically Tunable Frequency aanqe (MHZ) 10630 10
11230 (1063 to 1123GHz) MInimum Oulpul Powe, (mW) 10, Overall
Muil ipher Ral lO 108, Internal e ryst ",1 Osc illator Frequency RanQe
(MHz) 98 4 to lOAO. MaXimum Input Current (mA) 400

The s-qnar source are deslQned l or apphCaltOnS where hlQh staDihly
and low ncrse are o ' pnme conc ern tnese sources utilize 'undamen·
tal tranSistor cscurators wllh hlQh a coaXIal cavmes, ' ollowed by
broa.dband Slable step recovery mooe muil ip liers. ThiS design
auews smQle sc,ew mechilnlCill adjustment ot trequ ency over st an
da'C1 eommumcancns bands Broadband sa.mpllnQ ClfCUI tS ere used
to ph.S!!! l oc ~ tne oSCl llalor 10 a h' Qh Slabl llly referenC!!! ""hlch may
be en ner an Inl ernal se lt ·coniatned crysta.l cscuetcr. exlernil l
p"mary standil,d or VHF synl h!!!SlZe. , ThiS uniqu e technIque allo""s
for opumrzauon 01bo lh FM nOtse and 10nQ term staPlh l y, list pnce
.s $11 58 00 (THESE ARE NEWI Our Priee-S289.

HEWLETT PACKARD 1NS712 MICROWAVE DIODE
Tn,s diode w,lI -ectace th e MB DI 01 , 1N5711, 5082·2800.
5082,2835 ect t t us Will work li ke a champ tn all tncse
Down ccevener projects $1 .50 or 101$10.00

MOTOROLA MHW1172R LOW DISTORTION
WIDEBAND AMPLIFIER MODULE.
F.eQuency Ranqe: 40 10 300 MHz" Power Gam at 50MHz
166mm, to 17.4max • Ga,n Flatness:!:. 01 Typ :!:. 0 2
Ma_ dB , DC Supply vcnace - 28vdc. RF vouaqe Input
.70dBmV PRICE $29.99

GENERAL ELECTRI C AA NICADS
Mod el ff4 I B905H D11·G l
PaCk 01I) for $5.00 0' 60 Cells, 10 Pa.CkS for $45 00
These m a.y De nroee n down to Ind' vldual cells

3.37

3.37

PR ICE HEWLETI PACKARD

S ' .50 MIXERS MODELS 1OS'U 105148

' .SO Frequency Range 2MH:l0 SOOMC 2104 Hz to

15.50 SOOMC
15.50 Input/Output Frequency l & A 200KHz to 2OOKHIIO

12.30 SOOMC SOOMC
X DC 10 SOOMC DC 10 500MC

SO.OO ""Jar ConverSio n Loss (A) 'dB IdB
15.40 ,B, 9dB 9d B

NOise Performance (SSB) (AI 'dB ldB
,B, see 9d B
PAICE $49.99 PRICE $39.99

5.00

UTO·511
5 to 500 MH Z
15dB
2,3d B 10 3dB
- 2dB 10
- 3dB
tee
. "
••
$75.00PRICE

Model UTO·504
510500 MHz
sea
l1dB
+ 17dB

rea
."
' 00
$70 ,00PRICE

Gam Flal ness
Input Powe, VdC

mA

AVAHTEK CASCADABLE
MODULAR AMPLIFIERS
Frequency Ra.nQe
Ga.ln
NOise FIQu re
Power Out put

llC01FC
82590

l l CU DC

llC24DC

95H90OC
95H9,OC

" C90OC
l1C91OC
"C06OC
l1CQ5OC

TfFlUS, OOUESllC ,",-,COD ... C«<!., CArel
'OAflG" ""-0<1 ......,. US, F__......... "'_ ... ~ '....... ......,

C.D.O" o.ce_ Or ,.-...no O' LP•...-' """'<:1>.1_ w Or euA. ......... _ ....-'.
~.................. Dod_ ~_ 0<: 1_~..._. too C O O."
CON. t" MINOO~OEltSo w. _,...Io0o, , "'CI __• nor W_ .It... _ -,...-

ll'O<:*l " _ny"""'y""'""''",••• e " , _ ' . _ .. """'" ·'CO.."FI","G""-.........-
"po t I-I '" d.,.plot ,_ '" oe."' '0 _ ...ot. ," ..." poOOM<Iy II' W
...1Cl ",_.,tIIII too c . " lI" ,ne~"IOO, P"'" I ' ~'>Io _tor._....,0- ......,""'"" .
cuon CIIAOS, lOt: 1C'Cl!" IliUSTEOOoC.UID ""'" 0 _ u_
DOTI ",Ul''' w,- ... "'YO.'. ''-'I ,• .,oe d• • ",.. ... 110 ""OO'Y ,....... .."n ,... -

&\f •GJ-t.! electrorvCij

OIID1E_ "STOIUCTtOOOS
DlE HCnvE ..I U IIIIot.- u ~ _ ..' _ ... _ .. _ " ", 0lOI Moo . .... __ '"_.... .._-_ _ ,' ""'- -,--_._.... ...."' --=- .._ _ _... -..- ~.._ .. ~ ...
DIEl./VU. 0o<l0oo> __,, _ _ .. -..s _ "' _ • ..- ...
_._ _ O"O-_&' _"'l_, ".. c UPS _ ...
..,.__, "' _ ._ On_' .... ' .. , . , ~_ 'Oll ",~_

' OIIE>O.. OIID1EQ • • ""-' ....... _ ...- .. ', 1._' ''_''-_ _ ... us
. ....... _ -... CO o '. _ •••'_ n_ ' C"O, _ ___.. ...,_ .., , ,""' _...-
ooou"" _ """ _ 'osoo ..
,..SU~.o.IOC E. P'MM __ l'O .,. _ ,'_"00 00 _1' 00 00, UM" P...... ...'.
OIIg, ~ .g~ ..- m ,ot''- ," " .._ _, c_...,.. """,,""' ....".... .... _ ,
_T.O" " '" ''. ''' "'~l"og """"''"0 '0 ' M!,IS, c..,....,....... 'co '. u .o.""'..' <o.oW '" •• 11 00
On "",'go ...... ,,,,_ 20 '"'~l"ng ."" 00

P~E '.'O o~ous: 0 '_ ""ot ... ... omo.n'OO c....

'~iClS: ."••, . '••"OJO<' to c".n~ """OW' oot.c.
~n'OCK CHU OE, "00'" .'. " ' . ' 0" to " Ml E'.." ....'c . ~". '0 . " Ol om. , '''0' ,O" Olomo< w", .......
" '~'.blO '.. . n ..... '' '' , ,,,II 00 . "",g••• 1M. ,."",," ,ng p.., w, l" t". <om• •M., '"o'....t Qn', .11 ,", ,,n•..""' n.,.' 00"""
SALlS Till' . "."". "'"" , ' .'.' t• • , "nto... . .gooo ~" ..,n. '... .. , '" " C"""'" "" , ,,'"
""Z f"" ''''''.' ~"_' 0' ..",. o.'.'~' 0' ....on. .... , ..".._10 _. ," . " '. ,"..
...' 'e 'M , ... , .,• • ,• •

SI+O~T ~OE O~ D~"~OE, ~" ...."'. '" '''''''goO'' g•• "'"" '" - ...',.'" S ~.,. . tt.. _ • •• , ...."" C,.,.., "'...' _ 0.' 'n_ .....",_ ."" 'M ,••,""""M C..o'_' . .... ... "'" "",.,,"•..".,. ,.",..... _ ,. ... .... _"'"..... ,.. '0""_, ., ... ..,,, __ I.. _ com......

OVA 100 " U"8EA OS STAiCTLY'O~ 0fIDf.1tS ON..,
'<0 '.. . OII....IO.. .....U BE G'~I" ' -IOO-~IIO

" A ll pall ' may be new or
surplus. • nC! parts may ee
subshluleCI ....,th compa,able parts
il ......'. out 01slOC~ of an item,"

VISA

~"

~212·3037

(8021212""
211' W. CAMELBACK ROAD

PHOENIX. ARIZONA M015

Tgil F_ N"mlM,
1Mll).52&-Olto
IF ... ord«I Oftly)
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Antenna
Output

1«·148
145· 148

so-"144,144 ,4
220-2 22
221>224
eo-sa

' 44·1..,
28·30

432-434
43 5-4 31
43 2-436
439.25

432·438·

I 1'.....-......

----
Revr H ' Selectivity

·H+++IIH+i+1+I

•

28·30
28·30
so-sa
81.25

144-148

·Add $35 IOf 2 M inpu l

Exc iter
Input Range

28·30
28·29
28·30

21,2 1.4
28·30
se-se

144·1.6
se-se

144-1.6

•

For limiled time,
buy a transmit converter

above with 40-45W PA
($ 129.95) and gel $39.95

cabinet FREE.

11

... ,.. - ...

.. ... -..

For UHF,
Model XV4
Kit $99.95
Wired $149.95

For VHF.
Model XV2
Kit $79,95
Wired $119,95
(Speci fy band)

•

•

LOOK AT THESE
ATTRACTIVE CURVES!

ffimRll1)

1)pica1 Selectr.oty eo.
"'--.Hek.eI RII Gt..1OfS-

R45 1 R_hl".Fronl End

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be li nked with receive converters lor
rranscewe. 2 watts output.

R144 & R220 Fronl Ends. HRA 144/220. & HRF-l44l220

ae-ac
ee-ec

1«·1..,.....
8125

Receiver
Output
14 4· 148

28·30
144-148
'~30
'~30

21-21 ,4
'~30.....
se-se

144·148
144·148

51>54
28·30

--
,., ...........

432-434

<35-<"eaa-eae
432-436
439.25

Antenna
Input Range

28·32
51>52
se-se

144·148
'.5-1.(7

1. ...,«.
14&-1..,
14. ·148
220-222
220-224
22 2·2 26
220-224
22 2·2 24

-

t ·

'---- - - -

-~ .

SCANNER CONVERTERS Copy 72-76. 135
144,240-270,400-420, or806·894 MHz bands
on any scanner. Wired/tesled Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $119.95. Call lor details.

Mode ls 10 cover every practical rl & if range to
listen to SSB, FM, ATV. elc . NF = 2 dB or less.

Cabinel Kit, complete
with speaker. knobs.
connectors, hardware .
Only $59.95

UHF MODELS

Kit $54.95
less Case $49.95
Wired $7 4.95

PriCe

$49.95
$49.95
$59.95

Tuning Range

143-150 MHz
213-233 MH z
420-450 MHz

Tunable
Model Freg Ranga No," FtQure aei, Price
lNA 28 '''"'0 0.9 e a 20 d B $39.95
l NA 50 41>10 0.9 d B 20dB 53 9,95 VHF MODELS
LNA 144 121>'80 1.0 dB 18 dS 539,95 Kit $44.95LNA 220 180-250 1.0 ea 11 ee $3995
LNA 432 sec-co 1.0 dB l a d B $44.9 5 Less Case $39.95

Wired $59.95

Model

HRA-144
HRA-220
HRA-432

FM-5 PC Board Kit - ONLY $159.95
complete with control s, healsink., etc.

10 Watts, 5 Channels, lor 6M. 2M, or 220

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible with out the fragil ily and power
supply problems of gas-tel's. Unit s furnished
wired and tuned to ham band. Can be easi ly
retuned to nearby Iraq,

Our traditional preamps, proven in years 01
service. Over 20.000 In use throughout the
world. Tuneable ever narrow range. Specify
exact Iraq. band needed. Gain 16·20dB. NF =
2 dB orJess.VHF un its available 2710 300 MHz.
UHF units ava ilable 300 10 650 MHz.

• P30K, VHF Kit tess case $14.95
• P30C, VHF Kit with case $20.95
• P30W, VHF WiredfTested $29.95
• P432K, UHF Kit less case $1 8.95
• P432C. UHF Kit with case $24.95
• P432W, UHF WiredfTested $33.95

P432 also a'l8ilable in broadband version to
cover 20-650 MHz without tuning. Same price
as P432: add . 8" to model • .

ECONOMY PREAMPS

Our lab has c1eveloped a new line al low-noise
receive r preamps with helical resonator filters
built in.Thecombination 01 a low noiseamplilier
SimilartotheLNAsenesand lhe sharp seleclivity
of a 3 or 4 sect ion helical resonator provides
increased sensitivity whi le redUCiog intermod
and cross-band lnterterence in critical appli
cations. See selectivity curves al right. No ise
l igure = 1 to 1.2 dB. Gain = 12 to 15 dB.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS



•

#"-- - .
•

•

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

-- -- - -

• SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.2 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dBAT ± 12KHZ. HEUCAL
RESONATOR FRONT ENOS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF saUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN, EASY·TUNE TRANSMITTER: UP TO 20 WATTS OUT.

FEATURES:

WlredfTested

$745

$795

$595

$64$

KII

-------

For years, Hamtronics •
Modules have been used by

individual hams and manufac
turers to make repeaters. Now. in

the Hamtronics trad ition of top
quality and superb value. we are proud

to offer a complete repeater package.

6M,2M.220

440

Band

JUST LOOK AT THESE PRICES!

CALL OR WR ITE FOR COMPLETE DETAILS.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 watts connn
uous. Kits only $59.95

TRANSMITTERS AND
ACCESSORIES

.145 1 UHFFMEXCITER 2 t0 3 Watts on 450
ham band or adjacent. Kits only $69.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM orSSB. Power levels from 10 10 45
Walts 10go with exciters & xmtg converters.
Kits from $69.95.

• HELICAL RESONATOR FIL1ERS avaiiabie
separate ly on pcb w/connectc re.

HRF-144 lor 143·150 MHz $34.95
HRF·220 for 213·233 MHz $34.95
HRF·432 for 420-450 MHz $44.95

(SN~~., '-It}

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWID KITS 158 bits. field pl'"ogrammable,
c lean audio. Only $59.95.

• A' 6 RF TIGHT BOX Deep drawn alum.case
with tight coverand no seams. 7 x8 x2 inches.
Only $ 18.00.

•
RIUShoooo!

• Rl44/ R220 FM RCVRS for2M or220 MHz.
0.15uV eene.; 8 pole xlal filter & ceramic fi lte r
in H,helical resonator front end for exceptional
selectivity (curves at left). AFC Incl., xtal oven
avail. Kit only $ 119.95

• R451 FM RCYR same butforuhf. Tuned line
front end, 0.2 uV sens. Kit only S119.95.

• R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $109.95.
Also avai l w/ 4 pole filter, only $94.95/ ki t.

• R1 10 VHF AM RECEIVER kitfor VHF aircraft
band or ham bands. Only $84.95.

• R110 UHF AM RECEIVER for UHF uses.
includ ing special 296 MHz model to hear
SPACE SHUTTLE. Kit $94.95.

INTRODUCING 
NEW 1983 RECEIVERS
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OPERATIONAL FEATURES
INSTANT FINGERTIP TUNING with the carcutator-ty pe key board
enables tne operator to have instant access to any frequency in
the LW, MW. SW. and FM bands And the LCD dlqitatIrequency
display conf irms the exact. cntt.tree signal being received
AUTOMATIC SCANNING of the above bands. c ceunuoos
scanning of any desired portion 0 1 the band is ach ieved by
seiling the ·'L," and '"L2"' keys ;0 define t he range 10 be scanned.
The scanner can stop automat.catty on st rong signals, or il can
be done manually. MAN UAL SEARCH is simi lar to the manual
scan mode and is usetvl for Quick signal searching, The "'UP"
and " DOWN" keys let the tuner search for you , The "'FAST" key
increases the search rate for faster signal detection. MEMORY
PRESETS. Si~ memory keys hold desired stalions for instant
one·key tuning in any mode (AM, SSBlCW, and FMJ. and also, the
··L, " and "L2" key s can give you two more memory srcts when
not used lor scanning OTHER FEATURES: Local, normal, OX
sensitiVity se lector 'or AM, SSBICW compensator; 90 min sleep
timer: AM Ant. Adjust,

@]
F SS B/CW Compensator

G Exec u te Bar

H Manua l Tun in g But tons

I Scan Bulto n

J H igh/Low Lim i t Button s

o

plus
$5.00
shipping

[I

only $19995
(NOW IN STOCK)

o

A En te r B utto n
B Signal St rength

Indicator
C Liqu id Crystal Dis p lay

D M em o ry Preset Butt ons
E Antenna A d just men t

Dial

• Continuous Scanning 01 LW, MW, SW, & FM Bands
• Instant Fingertip Tuning-No More Knobs!
.6 Memories for Any Mode (AM,SSB/CW, & FM)
• Dual PLL Frequency Synthesized-N o Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other
short wave rece iver combines so many advanced features for
both operating convenience and high performance as does the
new Sony ICF ·2001 . Once you have operated this e~c iting new
radio, you'll be spoi led foreve r' nrrect access l uning el iminates
convenlional luning knobs and dials With a corlVenienl d igital
keyboard and Liquid Cryslal Disp lay (LCOI for accurate Irequen
cy readout 10 within 1 KHz, InSlanl f ingertip tu ning, up to 6
memory presets, and continuous scanning teatuees make the
ICF·2001 the ultimate in convenience.

Compare the following features against any receiver currently
available and you wil l have to agree thatlhe Sony ICF 2001 is the
best value in shortwave rece ivers today:

DUAL PLL SYNTHESIZER CIRCUITRY covers ent ire 150 KHz to
29,999 MHz band. PLL, Circuit has 100 KHz step whil e PLL2
handles 1 KHz step, both of which are controlled by separate
quartz crystal oscillalors fo r precise, no-dntttumnq DUAL CON·
VERSION SUPERHETERODYNE ci rcuitry assures super ior AM
reception and high image rejec tion characteristics, The 10.7 MHz
IF of the FM band is utilized as the 2nd IF ol the AM band A new
Iype of c rys lal l i ller made escec.euv lor this purpose reali zes
cl earer recepncn Ihan commonly used ceramic nuars ALL FET
FRONT END lor high sensitiVity and Imerterence rejection tn ter.
modulation, c ross modulation, and spurious int erference are ef·
tecuverv rejec ted. FET RF AMP contributes 10 superior image reo
jection, high sensi tivity. and good signal to noi se ratio. Both
strong and weak stations are receiv ed with mi nimal crstcrnoo.

Revolutionary
Instant Access Digital
Shortwave Scanner

SPECIFICATIONS
CIRCUIT SYSTE M: Fm Superheterodyne: AM Dual conversion
superheterod yne, SIGNAL CIRCU ITRY: 4 ICs. 11 FET's. 23
'transistors. 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's. 1 LSI, 5
LEO·s. 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM
76·108 MH2; AM 150·29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM t st 66.35 MHZ., 2nd 10.7 MHz. ANTE"NAS: FM
tele scopic. ext. ant , terminal ; AM telescopic , buttt-m lerrile bar .
ext. ant. terminal. POWER: 4,5 VOCJl20 VAC DIMENSIONS: 12 '1.
(WI X 2'1. (H) X 61t. !Ol. WEIGHT: 3 tb. 15 oz (1.8 kg)

FM
76 to 106__

MH,

EXTENDED SPECTRU M CONTINUOUS TUNING

tn,~ ".;~9;':H5:m



11.95

199.95
PRICES<
CT·70 '""'d. I ~.. .. .....one,
CT-lO K;~ 90 d&~ p&r1& ..&<.

~"
AC. I AC ad.pI..,
81'·1 N;clMl p. ck + AC
~,/ch&r• • ,

$79 95
WIRED

$99~IRED
The CT-lO bn.u. W pticI! h ' "" Jab quaI"y n-nq """"........

Drill.. f. .._ .....h N; llItft lroq y , til8'O' - ....,h ..,lh pre-. mpbrocauon,

dUll] ...).....,blc 1"'"tim.... . nd ..,';Yily indiution m...... "",..~..rncntt.
. n. p. T"" ..KIo f..q""ncy ran", onabl... ~OU to accura' ..ly m.... u.. ti lPlal.

from .<>dioth", UHF ..iU. 1.0 ppm ..,cur"'~ _ ,h.f , .OOOl%! Thc C T-lO i .

...... &I1lI_' 10 .11 your ""'uu.......M III!ed&. ill the r..1d, 1&1> ... II.... . h..,k.

n.. CT·90 i. lllc _ ......!lle, fUllln ~ck'" .OWI'.<. . ...l.ble fQf .
Ill... S300,00! A lh l ncood d..iJl' fea ture> i""ludl< tIlr.. .. I"",.ble ,.,. 11 m ..

rUne milia, p'" i",b"a'or and I unique di.play hold funClion which hold.,h.
displl~edcountatle'tM inpu' llI mno. ed Also. .I OmH, TC XO h....
baM' is _ *'>ich enable y u lObeal uhbra lioD . heck.> apinst WW V.
Opbonally. a n ..u nW II>CK N.....,. !*'k.••temal timr _ iftP'lland MICfO
_ a III'" lUbiIoty~ 0>'... limo ..... on . . ...1_, TM CT-90.
pe<f"""MCC Y""" .... _ oC

9 DIGITS 600 MHz $129 95
SPECIFICATIONS< WIRED
RAnI"' 20 H. 10 600 MH.
~nsi' i~ily Lcss ,han 10 MV '" IW MH.

u n Ihan 50 MV 10 500 M H.
Ro..,lu' ion: 0_1 H. ( IO MH. fln. e)

1_0 HI (60 MHu on, e)
10_0 H. (600 MH...",,.1
9 111,,10 0." liD
~I O.OOO ",H.. 10 ppm 2O-.o-c,
()ptoonaI M io:fo.,.,.n ...aHl,1 ppm 2l)..«l 'C
S-15 'lAC li. 250 ....

=
n",_ ''''''~_ "" .,
O"'h ...., ..... . ".- ,.. ......, ..- - ,.,. ,....._...-

-~-...... .,,,
"" __0--- ..._--- , ..

SPEC! F! C ,\fIO:'"$;
IW,.e: 20 H . 10525 MHz
S<1lsiti..,W Leu ,han 50 M V '" I SO M H o

u ss lh"" ISO MV 10'00 MH.
Resolution 1-0 H. (, MHz ,an..>

10,0 H, (50 M Hz rtil, ..)
100 0 H. (500 MH, rtil' o)
1 dillU 0 ,... LED
1.0 PP'" TCXO 2O-.tO'C
12 VAC 1O 250 ....

7 DIGITS 525 MHz

Di.pl.)'
T im.. h. te:
Po_r.

PRICES;
MIS U OO ...~ I ~............_~
AC-Z Ac~rr... MINl-

""8 P-Z Nic. d p.d . nd AC
&d.&pl.. ,lo ha,...,

S79.95

},95

12,95

H....•• • handy. .......r&l pu~ """"w thM _Ides ""'"' COlO. ....
"'''''''''''' ..... _1ie.abIe pticI!. -nor MIN l-IOO don.', ..... w full

fr_IOCY r...,. or input~ qual" ... ""'nd in h,""'" ptKt' ...... "",

b bootie RF " ...aI me "ean', be be.t Ac...n,.......uu........,.u
"". be made from I MH••11 y up lO 500 MH, ..,th uc.l lont...ns;ti.i,y
thtous/tou, th.. ,an,... ond ,"" ' ''' 0 pt.. ',m.., lot yo~ ...1«, ,"" ,nolulion
dc. i..d Add tIw okad pack option IJId tho MINI· 100 m. k•• on ide.1 addition
II> y<IIII" I0סI boo for '"i... ,be- fi. ld· f""!llOnq chKh and ..pair.

S PECIFICATIONS:
fWIcc: I MH. 10sao MH,
Sedsitiw1tT Leu than 25 MV
RnoI~,..... 100 H, (01.,.. p '''l

1.0 K H' ( f.., .." j
1 d,si ll, 0,"" LED
20 ppm 2Q.&O"C
5 VDC ~ 200 m.

29.95

1199'
I " 95

I U 99S

10 104..""",,"- OC/AC"""
O. I ~ b asic; DC . oIu.

,. 'C' cell.

0,I lOA 10 2.0 A m,,", 5 ro.n....
0.1 ...... 1020 M.......... 6 ,__

PRICE S;
cr-SO .......... 1yc.. .......,.
cr·SO K i~ 90 day ,..,.
......_y

!3A· I. "'"'_ odapt.r. k' t
!3A-t ...1ftd&ndpre-profr&M
mod (ocnd copy d .....,,,in,
",,,,,,,,.ticl

SPECI FICATIO NS;
DC/ AC wobt; 100uV '" I K V. 5 rtil....
DOAC
~~,

.~
,~,

n ........
A C"" K T
Po_I

$159~IRED

Thl lJM·700 " Un. profC$>.on.1 qual " . po. form.,..;.. '" I """,,,,, .., ,,",:c.
F.., u' .. mcludo-; U, J ,lf" ...., '""11" and ~ fu""'i""". III "ranll"! ,n •
corw......... . I., '" .... fo' '''''' M...u•.......,," ' " d'orl••..J on. I.. t< l ~

~•. 11 ,,,,,h LED ,,...In..,r .. " I. IU~ dtomal ploo;....."",. ...,,,,,,IIK
r%< "" _ ,nJ"....,.. .."J""....1ood p..,,_""'01 2~vok. "" 011
. an "' .......u• ..,.,f-r«><>f The [lM · l OO looI<'IE'_. •~.

... l-l ,, 1Ql'<'d AAS <_ • .u. «>r>~ ..."'" ...,.I<t.~ "II twl "'. .... " on

.Jc-al aJ,j" "", ro .n. ""'r.19.9~

2,95

7995

'"

DIGITAL MULTIMETER $99 ~IRED

SPEClfICAIION$;
lUna.. 20 H , 106(l) MH. n... CT·50 .. a ycBalilc lab bencll cou...., th&1 dl .....uu.. "1'10600 MH,
Sedsitiw1'T Leu t..... H "'. 10 ISO MH, ...... , dili' po«i""'" A..... one diU _ k.' is tbe Rccc.... f~1IC)'

Leu lhaJl ISO .... 10600 /lot H. Ad&ptt:,• ..-hocll Doms W CT-SO ;"10 • dlllW readowc for ...~ "'",_. The
1.0 H' 16O MHz ' ......l .
10.0 H, (600 MHI "1tJC) &d&p<e< .. c..dy._....-.! lOruy ",",y... and. "",pIe~lOW
, dill" 0 .,... 1.£D _ c," cr'. VFO .. &Ilth.-". """'''c,Hot ...... Addo... W _ ......, ad&pl....III no
2.0 ppm 2O- &O"C ~ lim,u t"" opcnt_ d til< C T·50. tbe od&ple' cu be eonYonicn'1y
110 VAC 0' I2 VDC i'c!led on or o/f. T"" CT·50• • CO~n'o, u.. , ;til work doubl. duty'

0,,1'1.)'
T imc h.te:
Pow..r.

8 DIGITS 600 MHz

PRiceS;
OM'lOO.......t I~ ....-y
DM-700 Kit. 90 d.y PO"'
.~..,

AC·1. AC odapoor
BP- J . N....d pack --AC
&d.apurlch&,,,,,
Mp·l . Probe kit

ramSEy EIEl::lmnil::'5. inl::. ~ 53
2575 Baird Rd. Penf ie ld, NY 14526 .... 62

---

AU DIO SCALE R

For h~ .....-...,_ ..................nll, mlllc.pl...
UPisI frequency.

... G.... lor PL Il>rIn

... Mulllpbcs by 10 or 100
... 0.D1 H, ..toI~"or/

129 .9 ~ Ki,

ACCESSORI ES
Tclctcopoc " h", tilte · BNC pi", _ 1 7.95
H"" impod&IICC probe. IIIJ/tI Jo.dI IS.95
U>..- ,... prot><:. b _ 1& . • • • • • • • • • • • • •. _. ..... 15.9S
DIr probe. ncroI putP<M _. 12.9'
TiMbiliL for CT l O. 'lO.MINl-IOO _ },9'
Color bun' C.-lib , &Iion uni~ c.lib counter

"•• iII<t coll>r TV ' ;81"1. . , .

PHONE ORDERS
C ALL 71b-5M>-3950

COUNTER PREAMP

For ......... ,... n .......'" fmn> 10 to 1.()('(l

I.4H, . Small "". 1'O"' ..<d toy r1 rr f<><m,.,.-_ luJ<d
• Fl.. 2S ... pia
• BNC C<H._ .
... Grc.' for ....m RF ...u. pick-1IJI1oop

I J4 9~ Kit « "95 Wired
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DEALER DIRECTORY PROPAGATION
J . H . Nelson
4 Plymouth Dr.
Whi ting NJ 08759
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Price And Specifications Sub)ect To
Change Without Notice Or ObligatIOn

The radio.
YAESU ELECTRONICS CORPORATION, 6851 Wal1hall Way, Paramount, CA 90723 • (213)

ESU ELECTRONICS Eaalem S8fvlce ee., 9812 Princeton-Glendale Rd., ClnclnnaU, OH 45146 • (S13) 874'3
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'" osceseuer in amateur radiO

Mort' In fonnaUon on the TS·93OS Is
ava ilable from a ll authorized deale- rs o f
Trio-Kenwood commumcaucns. 111 1 We'
Wal nu t S treet. Co m pton. California 9022

• Fluore s cent tube digital d isplay.
Six digit readout to 100 liz no til modi
I lable]. plus digltaliled ..ub-scale with
20-kHz steps. Separate IWO digit tndtcar
ofRIT freque ncy shlfl.ln CW mode. di~

pla y indi<'alt's the ar-rual ea rner trequcr
of received as well as transmuted signa

o RF s peech processor.
RF cl ippe r type processor provides hlgt
avem ge "talk-powe r" Improved Int rlll~lr

• One year limited warranty on parts
and labor,

Other features:
o SSB monitor circu li. 3 s tep RF artenuat

VOX. and 100-kllz marker.
Optio n a l accessories:
• AT-930 automatic anten na tu ner.
• SI'·930 exte rnal speaker- wit h selecrabf

audio filter-s.
o YG-455C.I (500 Hz) or YG-455CN-1 (25<
plu~-In CW filter-s for 455-kllz IF.

o YK.SSC.} (500 Hzl CW plug-In niter for
8.83-MHz IF.

• YK-8~A-I 16 kHz) AM plu~·ln filter for
8.83-MHz IF.

o SO-I commercial stability TCXO [tempe
lure compe nsated C'1)·Sl.1.1 oscutatort.
Requires rnodtncauons.

• :\lC--60A deluxe desk microphone with
UP/DOw'N switch. pre-amplifier. 8-pln p

• Tlr922A linear amplll1er (not for CW g.
• S M-220 station monitor (not Ior pan-ad,
· 115 -6 . HS-5. HS-4. headphones.

KENWOO[

o Automatic a nten na tuner, built-in.
Covers Amateur bands 80-10 meters.
tndudln/.( th e new WARC b...mos. Tunin~
rang"" automancatly pre-selected with band
selection to minimize luning lime. -AUTO
THRU" swuch o n front panel.

o Dual digital VFO's .
IO-Hz step dual d lRltal VFO's include band
Information. Each VFO tune s continuously
fro m ba nd to band. A large, hea vy . flywhee l
type knob Is u se-d fo r Im proved tun ing ease.
T.f. Set switc h a llows fas t transmit
frequency st' tti ng fo r s p tn- Ireq uc ncy 0 IWn\'
lions . A-B switch For cquattzrng one VFO
freque ncy to the o ther. VFO ' Lock" swurh
provided . RIT control For ± 9.9 kllz .

o Eight memory c ha n ne ls.
Stores both freq uency a nd band Informa 
tion. VFO·MEMO switch allows use o f each
memory as an Indepen dent VFO. une
original memory Irr-quency can be recalled
a t wnn. o r as a Ilxed freq uency. Interna l
Battery memory back-up. estimated I "ear
trre. Inauenes not Ken wood supplied),'

o Dual mode noll e blanker (- puls e"
or "woodpecke r").
NB- I, with threshold control. for pulse-type
noise. :\6·2 fo r longer duration
"woodpecker" tHI(' noise.

• SSB IF s lope tuning.
Allows Independent a djustment of the low
a nd/or h~h frequency s lope of the IF pas......
band. for "bt-st tnterferenre rejection. tilGI V
LOW cut control rotation not a ffected by
selectln~ usn or LSB modes .

• CW VBT a n d pitch co n t ro ls .
CW vanable Ba ndwid th Tuning
control tunes out mterfertng s igna ls. CW
pitch cont rols s h ifts IF passband and stmut.
ta neously cha nges the pitch of the be at
frequency. A "Na rrow/Wide" filte r se lector
swtn-h Is provided.

o IF notch filter.
100 kHz IF notch ci rcuit gives deep.
sharp. notch. better than -40 dB .

o Audio Riter built. in.
Tunea ble . peak-type a ud io filte r fo r CWo

• AC po we r . upply built-in.
120 . 2 20 . or 240 VAC. swnch eetected
(operates on AC o nlyl.

Specijkafions and prin"s 0 ...• subfE'cf fO cha01gt" wl/houl 'lOfk... (K obligal

The TS·93OS ia • superlative. high per
forman ce. a ll- s o li d s tat e , HY transceiver
keyed to tbe exacting requirements of tbe
DX and con te s t operator. It covera all
Amateur bands from 160 through 10
meters . and In c o rpo ra t es a 150 kHz to
30 MHz general coverage receiver having
an excellent dynamic range.
Among ita otber important Ieature e are.
SSB slope tuning. CW VBT. IF notch filter,
CW pitch c o n t r o l. dual digital VFQ'a, CW
full break-in. automatic antenna tuner.
and a higber voltage operated solid s t e te
fin al amplifier. It is available with or
without tbe AT-930 automatic an te nn a
tuner built-in.
T5 -930S FEATURES:
·160·10 M eters. with 150 kHz-30 MHz

gene ral cove rage receiver.
covers all Amateur frequencies from 160-10
meters. Indudlng new \\-'ARC bands. o n
SSB. C\\'. F'SK. and AM. Features 150 kHz
30 MHz general coverage receiver. Separate
Amateur band access keys allow speedy
band !'>e1f'C'tion. UP/DO\!''N bandsw nch in
I-MHz steps. A new. mnovauve. quadruple
"UP" conversion. d igita l PLL synthestzed
C'hTUU provides superior fre-quency accuracy
and stability. plus greatly e nhanced
sejecuvuy.

o EJ:ce Uent receiver dynamic range .
Rece iver two-tone dynamn- r.m~e. 100 dB
typtcal (20 me ters. 50-kHz spacmg. 500 Hz
CW bandwidth. a t sensmvuy 01'0.25 uv,
SIN 10 dBI. provides the ult imate In rejec
lion of [M dis to rt ion .

• All iolid state, 28 volt operated final
amplifier.
T h e fi na l a mplifi e r o pe ra tes O il 28 vue fo r
lowest 1M disto rt ion . Powc r Input rated al
250 W on SSB. CWoand '....SK. and a t 80 W
o n AM. Final amplifier protccuon ctrcurts
with cooling fan. S WHJI'owe r meter built-In.

o CW full break-in.
CW full break-In c irculi uses CMOS logic IC
plus reed relay for smooth. qute t operatio n.
S w ncnabte 10 semj-break-tn.

Superior dynamic range, auto. antenna tuner,
aSK, dual NB, 2 VFO's, general coverage receiver.

TS-930S
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