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A rig like ttllSdeserves more room than
2 meters can give. Get on HF (includmg
WARC bands] with thIs t ransverter
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[Sl Fo r any te st that reqUires a tcoe, t his
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The ro bots aboard Russia 's two new satel­
lite s a re cantankerous and c hall enging.
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Your Digital Transmissions
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t.m 100% error-free hopefully
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Drive-Time SW Li ng
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tha t's portable. ine xpensive, and goes
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The re a re ways to stand out In the pileups
for Spanish-speaking stat ion s One is to
speak theirlanguage KB9SP 7 6



S~?i!g~~in (W) x 10.8 in (0) will fit into most
mobile operations (compact car, airplane, boat. or suitcase)

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

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

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

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

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

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

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

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

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

2111 116th Awnue N.K , Bellevue. WA 98004
3331 'Iowerwood Dr•• Suite 307. Dallas TX 75234



TRI-EX W51 TOWER with
KLM·KT·34A $1099

TRI-EX W51 TOWER with
KLM KT·34XA. $1239

TRI·EX W51. 51' TOWER
Re9. $999.95 $829.95

SALE!
ANTENNAS/
TOWERS

KLM KT-34A
4 ELEMENT TRIBAN OER

REG ULAR S389.95

SALE $459

SALE $309
KLM KT-34XA
6 ELEMENT TRIBANDER

REG ULAR 5569.95

PRIces ARE FOB CALIF. EXCEPT FOR
CERTAIN COMBINATIONS, INOUIRE.

SALE $666

I

REG.
$749

SP-930 spkr.

MC·60A Mic.

YK·88C-l Filter

BARGAIN
PACKAGE

~ ~ IICOMI BIG "666" DEALS
IC-730 IC R-70

ICOM's GREAT NEW GENERAL
COVERAGE RECEIVER.

LIMITED QUANTITY. ACT!

REGULARLY $829

SALE $666

70CM FT-708R
EACH

..., SALE$289 9 5

TS-830S
TRANSCEIVER

wlFREE
SP-230 Spkr,

YK-88C CW Filter

$949 9 5
A $1084.85 VALUE

I \il'i:7&§@(1JJ
~ V HANDHELDS

2 METER FT-208R

TS­
930S

W/ANTENNA
TUNER

$1799 wlFREE

SAVE $230

NEW!

TR-7950
2M, 45 WATTS,

21 CHAN. MEMORY,

SALE!
2 METER

AMPLIFIERS
8-3016 JOW In. 160W out

REG $239 95 $199.95

B-1 016 lOW ill, 160 W out

REG $279 95 $249.95

8-108 lOW in, SOW out.

REG. $179.95 $159.95

8-23 2W in, 30Wout.

REG 589 95 $ 79.95

TR-2500

CALL FOR
SPECIAL PRICES

BURLINGAME. CA 94010
999 Howard Ave., (4' 5) 342-5757
5 m,les south on 1011rom S F Alrporl

EXCE PT FOR SOME AlPHA. TRI EX _ K!,.M ITE"'S

ANAHEIM, CA 92801
2620 W. La Palma,

1714) 761 ·3033 (213) 660-2040
e~_Oo~t.a"" & t<"'OIt s e.<ry Farm

FREE SHIPMENT (U.P,S, Brown)
CONTINENTAL U S A.

ptf~~~ 800854.6046
9:30AM to 5:30PM PACIFIC TIME.

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

CALIFORNIA CUS TOMERS PLEASE PHONE OR VISIT LISTED S TORES

OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS. CA 91401
2811 Telegraph Ave., (415)451·5757 5375 Kearny Villa Road (6191560-4900 6265 Sepulveda Blvd.• (213) 988·221 2

Hwy 24 Downtown l e ft 27th Off-ramp Hwy 163 & Cla"emont Mesa Blvd San Otego Fwy at Victory Blvd.
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eolwe!ope With eKt1 aubmiulon. Pa,.
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When it comes 10

US or Foreign List ings

QSL's

it'slhe

ONLY BOOKI

Or der f r o m your dealer o r d i rect ly f r o m
the Pu b l isher , A ll direct or ders add shipping
charge. Fo reign residents add $4.55 for
shippi ng. 1I II flOls residents add 5"' w les t a )( .

Order both bOOks at t he sam e t ime f or
$41 .9 5 Incl uding shipp in g.

~~lIbDDks
NOW READY!

RADIO AM';E: IIbD D k INC.

~ oeei .....~.
~ 925 Sherwood Drive

Lake Bluff, IL 60044 , U SA

Here tney . .. ! The 1.lest editio ns of the
w orld ·flmous Rad io Amlteur Ca llbook
are ava ilable now. T he U .s. ed i tion
features over 400 ,000 listings. With over
75,000 c;hlnges from last year_The
Foreign edi tion has o ver 370,000 lisUngs,
o ver 50,0 00 chan ges. Each book lis t s call s
and the I ddreu Infor m atlon y o u need to
send QSL'I. Special featu res tnctc ee ca ll
changes, cen su s o f amateur licenses,
wene-wtee QSL bureaus, p re fl )(es of the
world, InternatIonal p ostal r ates, and
m uch m ore . Place you or der fo r t he new
19 83 RadiO Amateur Callbooks, available
now.

ORDERTODAY !

Pegasus on b lue f ield, red lettering. 3 " w ide
)( 3 " hl9h . Great on Jacke ts afl d cacs.

~. §1J SPECIA LOFFER!
~ Amateur Radio. ~

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

-..
• i
,,- -,,

-

Palomar
Engineers

send lor FREE catalog descri bing
the Pre.mplifiers and our comptele
line of Noise Bridges, SWR Meiers,
Toroid. , Ba runs , Tuners, VLF Con·
verter., Loop Antenna. and Keyerl .

Don 't walt any longer to pull out
_ ak, rare OX.

FOf transceivers , the P·31 OX (115-...
AC powered) and the P·31 2X (12-v
DC powered ) fe atu re automatic
bypass on transmit, adjustable delay
for return to rece ive, and 350 watt
transmit capability.

All models have these fealures:
• Up to 20 db gain.
• Cowers 1.8 to 54 MHz in four

bands.
• Low noise figur• .
• Reduces image and spurious

response.
• 8" II: 5" II: 3", Brushed alum­

inum conlrol pa nel. Black vinyl
cover.

• 8 0·239 con nectors,

• LED pilot.

Order direc t o r from your favorite
dealer, Model P ·3 0 5 Rece iver Pre ·
amplifief IOf s-v DC $ 9 9 .9 5 . Model
p -30 e for 115·v AC $ 10 9 95 . t rans­
ceiver Preamplifier Model P ·31 0 X
$ 12 9 ,9 5 . Model P-3 1 2 X $1 2 9 .9 5 .
Add $3 shipping/handling . Calif .
residents add sales tex .

r.i ~

~ -~

1924·F West Mission Rd.
Escondido, CA 92025
Phone: (619) 747·3343

The famous Palomar Engineers
preamplifier has been updated and
packaged in an attrac tive new
cabinet.

For the SWL mere is the P·305
rs-v DC powered) and the e-aoe
(115-.., AC powered) featuring lull
shortwave coverage, selec tion 01two
antennas, 20 db ettenuetcr . 15 db
gain control and on-ott-bypass switch ,

Preamplifiers
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NOW REDUCED

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

AND OF COURSe:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE

UNMATCHED CUSTOMER SERVICE

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

• Sophisticated toll restrict - restricts any quantity ot
leading digits

• Both accessing and dialing are compat ible with speed
dialing equipment

• Operates superb through repeaters - no special tone
equipment requ ired

• Three/six minute " time out" ti mer is resettabte from
mobile four CW ID warni ngs during last minute

• Ringback (reverse patch) pages you once with CW 10 ­
answer when convenient with your access code

• Busy channel ringbaCk inhibit logic - prevents
accidental mterterence to OSO in progress

• Most easily interfaced autopatch on the market

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

assures quick easy set-up
• Touch tonet v digits and strobe pulse available on DIP

socket
• Modular phone jack and cord
• Self contained 115 VAG supply (230 VAC 50160 cycle export

model avai lable)

PRIVATE PATCH II $475

SEND OR CALL FOR BROCHURES
INOUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED-'"

• Compatible with ei ther rotary or tone exchanges
• 16 Dig it buller memory -dial as fast as you want

• 3201 tone decoder chip
• High quali ty glass circu it board

• CW ident if ication

STANDARD FEATURES

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

TONE TO PULSE
SIMPLEX INTERCONNECT
AT LAST... Professional quality interconnect at an
affordable price! Imagine the convenience of having
your own private, commercial quality mobile tele­
phone in your car. And without the hassles of shared
systems. Put your base FM tran sceiver 10 work wh ile
on the road . Our ultra state of the ert digitall y proc­
essed audio scheme (patent pending) totally
eliminates the continuous train o f squelch tails which
has kept you away from sampling interconnects. Our
nonsampling approach has addit ional benefits: 1. In­
terface to your transceiver is the MOST SIMPLE EVER.
Connects only to microphone and speaker jacks! NO
INTERNAL CONNECTIONS OR MODIFICATION S RE­
aUIRED! 15 minutes typ ical installation t ime. 2. Works
wi th ANY FM transceiver. (fIR speed is not crtticat) 3.
Operates through any repeater or s implex without use
of tone equipment. Imagine having TOTA L access to
your own home phone from 100 miles away! Our ccsy
channel ringback. inhibit logic prevents "accidental"
interference to a eso in progress when a phone call is
received. This feature will keep you out 01 hot water
with co-channel users! Discover for yourself what
high quali ty simplex interconnect sounds like. Call us,
and listen to actual "on the air" tapes 01 this incom­
parable interconnect product.

Formerly Auto Connect

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

ThiS monlll's winn ing QSL from A"!Ier Schult z NG6P is the result o f a fami ly ettoet.
Roger 's XVL, Diane, desig ned and st itched the orig inal need lepo int for lhe card. He< work
then was reprOduced with a cla" ly thai permits you to count the entcnee. gi'ing the Impres­
sion 01 depltl lo lhe OSL card, The ,ariely of stllct\es she used keeps tt\e eye busy. and It\e
Dortler surroundl"'ll lhe lleSiOn gi'i!ls tM card defln,tlon thaI many Olher cards lack.

To enter 7.l"s OSI.. ot 1M Monll'l Contesl. put your OSL card in ... e"'eIope wilh you.
chcNce of . book trom 7:1sRedia BooI<shop, and send il to 73, Pine Street . Peterborough NH
030C58, AlIn: OSL of II'1e Month. Entnes without ... ","elo(>c Of book Cl'lOiOe will not be-

W2NSD/i
NEVER SAY DIE
editorial by Wayne Green

telling you thai I was going to be
going to Asia and asking you to
come along. Well, you sure
gooled th is t ime. You not only
missed out on consumer elec­
tronics shows in Tokyo, Taipei,
seout, and Hong Kong, but also
you missed a great ham conven­
non in Bangkok, w ith abou t 150
hams coming in from all over the
world, plus Interesting visits to
weird places such as Sarawak,
Brunei, and Sabah. These places
are really off the tourist tra its,
and yet they are each dlflerent
and fascinating. Sarawak has
but one active ham. What a spot
lor a DXped it ion, eh? Well, there
was one here recently which
knocked off 10,000 contacts and
still didn' t cut down the pileups. I
think you could DXpedition once
a year for a week or so to
Sarawak and be kept very bUSy.
One 01 the main topics of discus­
sion in Sarawak during my visit
was a zs-tcct crocodile which
has been eating people. They'd
flown in a medicine man to try to
catch this bugger . .. somewhere
up the Sarawak River. No, I didn't
go for a swim In the river, which
went right by our hotel.

There not being much of a
tourist trade, there are very few
stores aimed at tourists. There
are hundreds upon hundreds of
stores selling things for the local
people, plus huge markets, I
wandered around one bazaar
and saw perhaps fifty stalls seu­
ing shoes. There were another lil­
ly selling fruits, an acre or two
selling vegetables, and so on, I
can' t tell you about all these
things; you're just going to have
to break loose and come with me
on one 01 these trips and see
everything lor yourself. Oh, I've
been taking sl ides by the hun­
dreds, but even that can't really
come close to an actual visit.

Kota Klnabalu is so lar out In
the sticks that neither McDon­
ald's nor Kentucky Fried Chicken
have found the place! Now,
thaI's remote! Oh, they do have a
McDonald's-like last food store
which serves hamburgers, fried
chicken, sundaes, and even
breakfasts. The prices are about
the same as in the US.

These Asian tours are surprts­
ingly inexpensive. Commerce
Tours has been arrang ing them
for several years and they have
them down pat. They take you to
the best of hotels. They include
most of the breakfasts and a lot
01dinners. If you eat only what is
provided on the tour, you will put

whom Eng lish Is a second tan­
guage, to have a chance to Irn­
prove their English. They'd like to
get to know their fellow hams, yet
every time they get on the air they
are hounded by hams who
"need" their remote country and
have li tt le respect lor the inter­
ests of the Ox operator. Many
hams get very nasty if deprived 0 1
their " right" to a new country,
This is the bane 01 most hams in
rare spots and often drives them
all the air. As long as we hams
continue to support the ARRL
Honor Roll, I'm afraid that this is
going to be a problem. It isn't
DXCC that's doing it, just the
HonOf Roll. Dare we call it a Dis­
honor Roll and anger the dozens
of poor souls who have decided
to devote their lives to keeping on
top of this blight? What a waste
of lives which might otherwise be
productive.

A year ago, I wrote an editorial

up to the boardwalk, And I'll
never lorget the hurricane of
1938 when the extra high tides
and storm washed away most of
the boardwalks and some of lhe
houses. We lost a dock and our
rowboat, and my family just bare­
ly made it across the narrow wa lk
as the storm hit. They had to use
sticks to keep from being swept
011 the long walk. I missed out on
that drama, being busy at home
listening to 20 meters and the un­
usual propagation which the
storm brought. No, Hassan 's
house wasn't a bit st range toe me.
We were jo ined by Ian 9M6MH,
Mohamed 9M6MO, and his broth­
er Al i, an SWL We had Quite an
interesting little hamlest. None
of them is realty a DXer and they
would prefer, as would most of
the hams In rare spots around
the world, to be able to get on the
air and talk with people. They
want, like every other person to

SABAH!
One of the reasons I gal Into

publishing a ham magazine had
to do with a rather ser ious char­
acter flaw 00 my part, one wh ich
dictated th at whenever I found
something really fun to do I was
not satisfied until I shared my fun
w ith others. Thus, when I found
out what a blast playing with
ham ATTY was, I just couldn't be
satisf ied until I got others to share
my fun and enthusiasm. This gal
me started publishing a ATTY
newsletter and gradually brought
me tomy present situalionwith 73
and some other magazines, most­
ly for enthusias ts.

Well, I'm in a t iny count ry
called Sabah and you reeuv
should be here to be sharing my
tun with me. The capi tal city is
Kola Kinabalu, which few people
have ever heard of. Much to my
surprise, I arrived here from
Brunei and found a surprisingly
large city. The biggest hot el, the
Hyatt, is 14 1I00rs high; unlike in
America, it has a 13th f loor. Ba­
ing not far from the equator, il is
hot during the middle of the day.
That's a nice t ime lor a nap or to
sit around a swimming pool writ­
ing postcards to those of less ad­
venturous spirit.

Hassan 9M6MA met Sherry
and me a t the airport and drove
us into town to the Hyatt. later,
he picked us up and drove us to
his house, wh ich is built on stilts
over the water . Hassan expected
me to be surprised, but I merely
felt at home. When I wa s a teen­
ager, my folks had a summer
house built on st ilts out near
Floyd Bennet Ai rport in Brooklyn.
We reached the house by walk­
ing over about a Quarter mile of
boardwalk; it was perhaps three
feet wide and six feet over the
mud f lats and a co uple 0 1 leet
above the high t ides,Same 01the
full moon t ides would bring water

6 73 Magazine • February, 1!1l3



Accessories:

• KI'S·7 Fixed srattou power su pply,
• T K-l AC ndapre- r fo r memory back-u p .

a E:xtended frequency range
CO\'CN 1-1 3 .9 10 148.9999 Mllz. whtch
Include-s certain MARS and CAP
Irequenctes.

• Transmit offset s wi t c h
• High performance noise blanker

S uppre-sses pulse-type n orse Oil SSB an d CW,
• RF gain c o n t ro l

For all m od es of operauon.
• RlT {Receiver rncrementat Tuning} c ircuit

Usefu l durtng SSH'CW ope-rnnons.
• Amplified AGe

Enhances SSB and CW ope-ration . The
AGC ttme constant Is a uroruaucallv
optimized for each mode o f operation.

• HI/LOW power switch
Selects 25 o r 5 walls RF output o n FM or C\V.

• Accessory terminal
,\ four pin accessory rermmat Is provided
for use with a nncar ampnncr o r other
a C'Ctc"s,<0;() l")' .

• Quick release mounting bracket IS u p p lie-dJ
More Information on the TR-9130 Is
a va tlabh- from all nutho rtzed dealers of
Trio-K enwood Ccuurrnmtcattcms
lll l Wcs l Wal nut S treel. Compton.
California 90220.

Ef> t.$!5,~~OD

• Automatic band scan
Scans within whole I ~nlz <;.('~menls

lit" .. I-H .0 -1-I 4 .999 MHzl. for Im proved
scanning dndelH·Y.

• Dual digital VFO's
Incorporales two built-In digi tal VFO's,
se lecu-dthrounh use of tlu- AlB swltrh.
and tudtv td ually tuned,

• Transmit frequency tuning for
OSCAR operations
On SSB or C\\.'. me lu n ing knob or
UP/DO\VN buttons on the- mn-rophom­
may be used to adjusr lht· transmtt
freque ncy durtng tra ns mtss to n .

• 16-key autopatch UP/DOWN
microphone version
TheTI{ -9130 Is a va ilab le wtrh th r- Me-46
16-kt>y autopau-h UPiDO\VN nur-rophone.
o r wlrlj the basil" UP/DOWN microphone.
Manual UP/DOWN scan o f enure band
pos.-;ible using euher microphone.

• Squelch circuit on all modes (FMlSSB/CW)
The squelch cirl'uit is effl'dln:' on SSB.
CWo and FM.

• Repeater reverse switch
Fo r ('ht'eking SII-(J1il ls on till' repeater
input. on ~.

• Tone s witch
For e cuvaung a tone dcvn-e. tno t
KENWOOD supplied}.

• CW semi break-in circuit with sidetone
B utlr-tn . fo r convenience In CW ope-runous.

• Digital display with green LED's

• High performance receive -transmit design
T h e \IS{' of a low-noise du a l -ga l e MOSFET
plus two monolithic ('I")'slal nuers In the
recetver front-end results In exrellent two
signal charactertsucs. Care in transmtuer
design assures dean signals in all modes.

a Compact size and light weight
170 16·1II16} W x 6R 12-111161 1-1 x 24 1
(9 ·112) D m ill (tm-hl. 2.4 kl-( 15.3 1hs.l w (·igh !.

~II mode (FM/SSB/CW) 25 watts, plus ... !!!

R-9~30
he TR-9130 15 a powerful. yet c o m pa c t ,
5 watt FM/USB/LSB/ CW transceiver
rovlding increased versatility of opera­
;0 0 on the two meter band. It features
b:: memories, memory s can, memory
a ck-up capability. automatic band scan.
U-mode squelch, CW se mi break-In. and
lcorporates microproce ssor technology.
: is available with a 16.key autcpetch
P /DOWN microphone {MC·4 6). or a basic
P /DOWN microphone.

-9130 FEATURES:

25 Watts RF output
i\ lI l1lod es. IFM/SSHICWI . u tilize a ne w
high power 1I11('3r module. for more
renablc flI,l operation and Increased I>X
on SSB o rCW.
FMJUSB/LSB/ CW all m ode operatloo
For added convemenee in all modes of
nperunon. thr- mode switc-h. in r-ombtna­
tton wtth tht' digital step (D5) swtu-h.
de tr-rmtnes t h e stze (100 Hz . 1 kll z, 5 kl Ix.
) 0 kl lz) o f the l un in g: s tep. an d Ilw
numbe-r o f d lg lls displayed.
SIx m emories
On FM. memories 1 Ihrollgh 5 for s im ple x
or ± 6CKI kHz offset, willi ure OFFSET
swuch. Memory 6 for non-standard offset.
A ll stx mcmoncs may be operated
slmph-x. any mock.
Memory s ca n
Scans memories In w hich data is stored.
S tops o n busy channels.
Internal battery memory back-up
\\'1111 9 vert NI -Cd batterv Installed. ln o l
KI-:NWOOD suppltedl. memories will be
retained approxtmatefy 2-1 hours, adequate
fo r lilt' typical move Imm base (0 mobile.
A ll'rmirlill is pro v ided o n l he rear panel
fo r ('on J1 eelln g an exteru.u back-up supply.

S""'·l/Ir(Jri"".~,,,,d pric"~ "'-,' ~mhi"("/ It> ("he"'r!" ll'lIho"r ",>/ie,' or "blie/uri,,(J.



LONG,DELAYED ECHOES
A former l oS Alamos Natio na l l abora tory scienlist has~n honored l:ly lhe

Sov ,et Academy 0 1 Scienc.s lo r h is • • plana t ion o f k1ng-d. layed r&<l,O IIChoes.
Robert W. Freyman re<:.ived the CommemQfa tive Medal ol lr>e Pol.r Geophys~
cal tnstitute. lhe forst t,me tile Insl,lu le had IlOflCHed anyone lrom ou tside the So­
v,et Union . acoord ,nglo tr>e Oct 7 is sue 01 Machm. ~sig".

Three- to JO.second del'Ted e<:hoes 01 ,ad'o s'g"als h. ... Deen otlserved
sonee 1927. a"" Frey man cor>dUCle<l. s.er,es 0 1e'pe<ime<o ls ."tled ilt so!V'''O
tr>e ,lddle 0 1 theSe echoes. H. l:lsh_ the signals ilredelilyed~U"lheyil'.

caught UP in ducts 0 1 pl.sma on tile SOlar w,,,., su" o",,"d i"O tile Earlh. The wind
blendS "" th Ir>e Eart ..·s m.gnetoc held some . 5.000 mi,,".!:lowe the $/J""'.

R;odio-w....e ducts in lhe l:l~ pl.sma Dilen s tream tow.rd tr>e $/Jn, F,ey.
man says . " If ,lIOOO s'gnalS encounler • duct, they il' e tranSPQfled Into SPilCfl.
Th.y bounes back when tne duct collilPseS. lhus accounting 10< lhe delay ."

The Sov,ets dupl,c.leo an<t con hflTIed Freyma n's rese.rCh. HIS wo<k had spe­
c i",1 signi ticilnce 10< tl>9 Soviets because they ha~ pursued 'nt. nSl.. ,n~I'ga·

lions 0 1 long-<lelilyed eeeees seee il t979 mullina tional e_psrim. ", p<oduced
the phenomenon 0..., SovIet te"ilory._Tha nkS to reader J acQu.s M P• •court
F2YSrw2. Millb.-ook NY.
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on weight. The electronics shows
are one 01 the best opportunities
for you to find some little product
10 import and get your own mall­
order bus iness going. Or, if you
are in the electronics business,
this is a way to find an Asian part­
ner to do some of your manufac­
turing for you, More and more
firms, even smaller ones, have an
Asian " plant" which is helping
with c ircuit boards. Just one con­
nection on a trip like this will pay
for the trip several t imes over.
The cos t of the tour for the last
three years has been around
$2,500" , which includes all air­
fares, tlrst-class hotels, and a lot
of the meals. That's one of the
best tour bargains I've seen,

After the organized part 01 the
tour, you can add some extra
countries on at surprisingly Illlle
extra cost. The tour ended with
the Hong Kong Electronics

Show, but from Ihere we went on
10 visit Singapore, Kuching ,
Bangkok, Bandar Seri Begawan,
Kola Klnabatu, and Manila, all
for abou t $500 extra in airfare.

There is going to be a big

celebration in Brunei in a bit
over a year when the country
goes independent. The VS5
calls will change to a new pref ix

Continued on page 108

" We heard you have a ham radio outfit on board, so we're going out of the way
to a rare island from which nobody has ever broadcast! "

' RODUCT1Q..........GE...

"'8UCJlno"s,,_.s.-
A$$t . PIlOll\lCTlOtl

" '"....GEIllt'\lIlUCA.IOOIS,,"'- ,,-­
ADvt: II T1$".G GAAPWlCS

.......AI;lEIl$
_ .. -.c.'-­-­>--

P llOfltOllO.. COOfIlII...TQ R

Chno'.....Dn'_
HOD<>CTIO..

,,_ Boont<'"

L'.... O<e..

~~""'
" dIMl ,"'.
"". G...",

Oon.o ".ll••"
. ... N _ ou

D•• nne K II ,,,,,,,
Ann. 110<0" '"
.... ,. 5&....

ll<too,." Stone

'h.,... ~ ."'''.
J <HI. W,m_l,
0.,,,, Wozm.'

K.."" " ""mo'
PlOorOG u P".,_.W_
So""'" DI,oO...t.
l .-" ~ ..,_ '_..
' ."UH T,IIO

~.-"-­- -..~llonAo<__"" "...... ..­
L..- LocO.".....,W_ _

o-r- .."""'"
......... S ,_aIl

G EIl EIlIol. ""u
o.to1I " . _

CO'lTIlOLL f ll

"-J ".'Ph>'
. ecou..,..,..o ......OEIl"'"'"K_KVoUNI'

C'RCULATIO" OEIl
P.",e, n'.

60:1-9:2.·90011

SUL K S• • ES ......OER
11 '""'. _dn••u

1,!IOOl-3'3W211

"'Dv ERt 'S' ''G
_ 12...11 311

J,m G•• , wn u, "'g'
... "". C,.""f>O, . .... " g'

>loa. Kanyon K. ' II"'v

~" T..""

8 73 Magazine . February, 1933

Well ... 1Can Dream, Can't I? by Bandel Linn K4PP





Fred Studenberg W 4BF

1305 E. Norfolk
Tamp.:! FL JJ604

Unleash the TS-900
A rig like this deserves more room than 2 m eters can give.
Cet on HF (including WARe bands] with this transverter.

Fig. 1. Suggested layou t of the HF trans verter for 2-meter muft i-modes.
10 73 Magazine • February, 1003
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A fte r using my n;w TS­
900 for a few months, I

real ized that with the ex­
cept ion of its dedicated 2­
meter cove rage, it had all
the features found in the
best HF transceive rs. It
seemed wasteful to keep it
caged on 2 meters when all
I needed was a transverter
for operation on one of the
HF band s. At about this
sa me time, the three new
W ARC ba nds we re a n­
nounced and th is fu rthe red
my desire to put the TS-900
on HF.

Afte r cons ide ra b le re­
sea rc h o n the sub ject of
sy nt he size rs a nd conver­
sio n tec hniques. I managed
to design a transve rte r that

,.,.
,.

0"'

.",

is a def inite e ngineeri ng
overkill. This box wi ll take
any switc h-selec ted l-MHz
band from 0 to 30 MHz and
upconvert it fo r rece ive to
the 1 44-to--1 45~MHz range.
In the transmit mode, the
2-meter transmit signal is
transla ted down to the ex­
act frequency as on rece ive .

Since I already had a 100­
Wa tt broadband am pli fier,
I designed the unit fo r 5
Watts output. This is onl y 2
S-units be low that of the
popular 2OD-Watt PEP input
tr an sceivers and is ce rta inly
plenty of power fo r many
contac ts. If yo u want more
power, I recommend either
the loa-Watt-output tr an ­
sistor ampl ifier descri bed in

the ARRL Handbook or the
unit described in Motoro la 's
En gineering Bulle tin EB63
(this is what I used).

Whal Can You Use It Fod

With this transverter. I
can o pe rate anyw here in
the HF range , tr an sm it o r re­
ceive, all modes. Unfo rtu­
na tely, the transm it ou tpu t
drops off below 1 MHz, but
I don 't need to ta lk to
WeBS an yway. The trans­
verter works wit h a ny multi­
mode transceiver in the 10­
Watt class and has a built-in
atte nua tor to hand le the
full t ransm itter o utput pow­
e r. The re is a byp ass relay to
permit instanta neous o pe r­
ation o n e ither HF o r 2 me-

te rs withou t an y cable
switching. This also pro-­
vides an OSCA R mode of
opera tion that au tomatica l­
ly switches between 2-me­
te r trans mit and 'tOrneter
rece ive .

Si nce my TS-9OO has FM
capabil ity, I have made ex­
tensive use of the transvert­
e r on l D-mete r FM, The
d ual-vfo feature makes se­
lection of any repea ter off­
set possible . I have a lso
made man y contacts o n 10­
meter AM. Of course, I can
operate CW and SSB on any
of the 160- through 1Orne­
ter bands and li sten to plen­
ty of activity on cornrne r­
c ia l frequencies in be tween
It is also great fo r MARS
and CA P freque ncies that
are outside t he no rmal
overlap coverage of HF
tr ansce ivers. If you a re in­
te rested in BCB DX, the
l 00-H z readout and super
sensitivi ty are idea l. There
is a lso plenty of interesting
Vl F activity in the 50-to-­
2QO-kHz region, includi ng
the 17So-me ter band .

Co nstruction

The des ign uses readily­
av a i la b le co mpo ne n ts .
Most are av a ilable from 73
adve rt ise rs a nd my o id
fa ithfu l parts store, Rad io
Shack. The design has been
successfully du plica ted by
5 othe r lo cal s and has
worked eve ry time . Tota l



F·50

products. This design has
no spuri ous responses any­
whe re that can' t be eas ily
attenuated by the 3Q-MHz
low-pass filter.

When the 2-meter trans­
verter is keyed . the input
from its externa l relay con­
tacts ac tivates two rel ays in
the transverte r. The first

4

• '"'•· ,
m

• ."

T2

Transformer Turns Core Material Wire Size

T1 4 F·50 . 28
T3 4 F·50 '28
T4 4 F·50 '28
T5 5 F-87 #20
TO 5 F-87 . 20
T7 5 F·125 .24

BCD U

Fig. 2. Coil-winding specifications. All cores are mix Q l
fro m Pa lomar Engineers, Box 455, Escondido CA 92025. All
windings are made with two pairs of wire twisted five crests
per inch.

Only one wind ing shown for clarity. Second
winding is connected to first as indicated below.

Function 1st Winding 2nd Wind ing

Input 1 1
- 20dB 2 2
Ground 3 4
Output 4 no connection

51Q no connection 3

Transformer Turns Core Material Wire Size

,

r--'

,

Bll ATEIIAl

ove ra ll receiver that is free
from sp urio us respo nse s
without the need fo r elabo­
rate multi-po le front-end fil­
ters. All of the newer-gener­
at ion commercia l and ama­
teu r equipment uses some
form of VHF i-f range to
eli minate pro blems with
ha rd-to-supp ress mixing

" ' . EII
H Ln " 3

• " " IIELAT V< f--<UPA " ., 3D .... .
IIELAY '., ~MPUF' E II LOW PASS., '0 WATT

lO AO · '0 6 B.. · 31 6 B..

J, S ~ N T .. ES1ZER
POWEll SUPPL~

1l ~· I . A .. .. . .
+12V. 2 AMPS, ..... STEPS

I , •
, ,, P T

RHAY
CONTROL

st ric t the z-meter coverage
to t he 1 44-to-145-MHz
range for two rea sons. It
greatl y simpli fies the syn­
thes ize r des ign and a lso
eliminates any problems in
reading the frequencies o n
the transce iver d ial. You
simply ignore the 144 read­
ing and me ntal ly replace it
with the MHz read ing on
the transverter thumbwheel
d ials. The other digits are
the same.

Using the above exam­
pie, 17.2366 MHz would
read 144,2366 o n the trans­
ce iver. A second be nefi t to
tu ning the 144-to-145-MHz
range is that there are fewer
strong repeaters operat ing
th e re that mig ht feed
through the c o nv e r te r .
However, th is is not a se ri­
ous problem since the de­
sign has ove r 80 dB of sup­
pression of such signals .

In the receive mode, in­
co m in g s ig n a ls pas s
throu gh the transmit relay
th rough a 3Q-MHz low-pass
filte r. They are mixed with
the signal from the synthe­
sizer in the balanced mixer.
The o utput of the mixer at 2
meters passes through the
T-R relay attenuator circu it
and transverter bypass re­
lay to the 2-meter transceiv­
e r. The overall lo ss through
the converter is a bou t 7 dB.
so the typ ica l 0.25-~N sen­
sit ivity of a multi-mode will
be 0 .5 IJV o n HF. This
make s for a very sensitive
HF receiver that can hear
anyt hing that the best Hf
transceiver can hear.

The scheme used for up­
co nversion results in an

'"A"TE"""

,.
UA"SC( 'VE

Fig. 3. HF transverter b lock diagram.
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cost with new parts shou ld
be under $150.

I didn't use a PCB layout
si nce I was only build ing
one unit , although the lay­
out could be put on a PCB.
If anyone is interes ted in
such a project, I wou ld be
happy to give some reco m­
mendations on a layout.

My unit was bui lt using
the "dead-bug" techn ique
and point-to-poi nt wiring.
ICs are mounted upside
down on the copper side of
a sheet of si ngle-sided PCB.
and a ll interconnect ions be­
tween ICs use #30 insu lated
bus wire. Where possible,
components suc h as d isc
bypass capacitors are used
as tie-points; one lead is
so lde red direct ly to th e
grou nd plane and the other,
free end. supports othe r
common c ircuit pa rts. To
keep digital noise down, a
l 0Q0-pF d isc is solde red to
the Vee lead o f each Ie.
This co nnectio n along with
di re ct so ld e ring o f the
ground lead o f each IC
serves to secure t he ICs.

I used a sheet of 8" x 11 "
PCB that also serves as the
top cover for an 8" x 11"
alum inum chass is . This pro­
vides exce ll ent shie ld ing
and is real ly not an unat­
t rac tive method . Fig. 1
shows a layout of va rious
sec tions and cri tica l com­
ponents of the tran sverte r.
Fig. 2 provides deta ils on
winding the va rious tra ns­
mission li ne transformers
used in the tran sve rte r.

I chose to upconvert in
l -MHz segments and re-

Theory of O peration
Fig. 3 shows the b lock

diagram o f the t ransve rter.
The key to the versatility
of the unit is the synt he­
sizer. It covers 115 to 144
MHz in 1-MHz steps a nd
drives the b il ateral mixer at
about + 7 dBm . As an ex­
ample of the convers ion
scheme, to cove r 17 to 18
MHz by tu ning from 144 to
145 MHz, the synthesizer
outputs a signa l at 127 MHz
(144 - 127 =1 7)



i
•

relay sw itches the 2-meter
input into a 1G-WaU load
and also allows the mixer to
sample a small portion of
this signal for mixing with
th e synthe size r sig na l. The
other relay swi tches the in­
pu t/output o f the mixer to
the power amplif ier chain.
The ou tput of the mixer is
about - 10 dBm PEP. This
is amp lified to the 5-Watt
level by 3 broad band ampli­
fie rs in the power ampl ifier.
Other than th e 3G-M Hz fil­
ter, no low-pass filte rs are

used for t ransmit since har­
monics are at least - 30
dBc and I felt that at this
power leve l th is was more
than enough.

OSCA R Mode

In th is mode, the 2-meter
tran sceiver is automatical ly
bypassed to the 2·meter an­
tenna whenever the t rans­
ceiver is keyed . The dual­
vfo feature of m ost multi­
modes makes OSCA R oper­
atio n ex t re mely sim ple. The
o nly disa dva nta ge is that

you cannot mo nito r you r
own signa ls. but I have nev­
e r found this to be a sen­
o m d isadvantage.

O pt io ns

If you don't want o r need
tra nsmit capab ility , you
can de lete the associated
relays and power amplifier
circuits. The 3O-MHz low­
pass f ilter should connect
di rect ly from the HF anten­
na to the mixer. If you de­
le te the z-meter t ra nsfe r re­
lay and loa d , make su re you

don't ever key the z-meter
transceiver while co nne ct­
ed, o r the mixer will be
damaged , W ith the power
am plifier el im inated. you
can use a m uc h sma lle r a nd
c heape r powe r t ra nsforme r
- se e pa rts list for details.

Ci rcuit Opera lion

Fig. 4 shows the sc hema t­
ic of the tre nsverter. At fi rst
glance, the circuit may loo k
co m p lic a ted , but it is rea lly
q u ite sim ple and st ra ight­
forwa rd . The voltage co n-
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Fig. 4. HF tra nsve rter schematic diagram. AU resistors lI4-Wat t, 10%, specified in Ohms unless o therwise nored. All
capacitors are in or. disc ceramic, 5().voft minimum unless noted. Pulf-up resis tors on BCD inpu ts are connecred to ground
or +5 volts, depending on use of positive or negative switch logic. Rela y 1- Radio Shack 275"()()3; relays 2 and
3 -275·214.
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The inside story on TEN-TEC's CORSAIR.

5-Fu nction Meter- monitors
collector curre nt, processor
level. peak forward power

on voice and cw. S WR.
a nd signal strength .

LED Status Indicators
sho w when RF amp. is

on. Processor on.
ALe . and Offset.

6-Digit Readout -
wi th LSI true

frequ ency counter.
accurate on both

sidebands.
Electret Polarizing

Voltage at Mic .
Jack.

Full or Semi
Break-in for cw.

CW Signal
Spotter­

easier to
use , just

match
tones

instead of
zerobee t.

High Articula­
tion Keying­
3 5 msec rise-

decay lime .
Complete

Interfacing for
accessories­

separate tee. ent..
QSK linear.

separa te VFO.
keyer. speaker.

ant. rela y.
RTIV. Pho ne

Pa tch.
remote hand

switching.
Less than 2%

audio distortion­
compression

loaded bottom
mo unted speaker

13V dc design- for
easy mobile

o peratio n.
Made in the USA­
fully warranted for 1
year. fina l transistors
for 5 yea rs. pro rete .

Backed by relia ble
America n service.

Full accessory line:
Remote VFO, Po wer

Supplies, Micro phones,
Keyers, Antennas and
Tuners, SS B a nd CW

Filters.

All solid-state broadband design,
All 9 HF bands- 160-
toM. All bands ready to
go.
Full output at 100%
duty cyd e. all bands.
any mode. even RTTY
and SSTV.
Triple Conversion
Receiver with
sw rcbeble RF
Preamp. for sensitiv-
ity 010.25 ~V on all
bands with dynamic
ra nge of 90 dB or
better. 3rd order
Intercept + 15
dBm .
Variable
Bandwidth
plus Pass-
band
Tuning.
Narrow the
bandwidth
or move the
passband
anywhere in
2.4 kHz
bandwidth.
Standard 12 pole
filler: optional
fil ter converts to 16
pole perlormance.
Dual-range.
triple-mode.
Offset Tuning
receiver.
transmitter. or
both-± l kHz
or ± 4 kHz .
Variable
Notch
Filter_
adjustable
frequency. better
than 50 dB depth.
Speech Processor­
d ipper/compresso r
design with up to
10 dB processing.
Fast/Slow AGe to
suit conditions.
Adjustable ALe for
maximum power
without distortion.
WWV Recepnon
10 MHz band.
Headphone Attenuator
to enhance signal-to­
noise ra tio .
Variable Threshold
Noise Blanker

CO RS AIR - a new level o f achieve ment in amateur radio
design. with e very feature for effortle ss. effective operation.
Try CORSAI R a t your TEN-TEC dea ler-you' ll d iscover
wha t easy o pera ting is a ll a bout. And wha t a remarkable
value CORSAIR represents.

See your TEN-TEC dealer or write fo r full informa tion .

,r'~EN -TEC , INC.
1 7 EVIERVll ll . H .... nsu 1711:
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Putting It on the Air

After all t he circuits have
been wired and checked
out and are working, the
best way to tel l what kind
of a jo b you did is to put it
on the air. The only ad just­
ment is to adjust the vco
co il for about 4.8 V dc
when se t to 00 MHz (144
MH z actual).

If you ru n into any un­
so lvable prob lems, drop me
a line with an SASE and I
will try to help .

supp ly (Fig. 5) powers the
power ampli fier and 5-volt
regu lator for the logic . The
ci rcu it is capable of 3 Amps
and can be simplified if
transmit operation is not
needed

I would recommend us­
ing a sma lle r power trans­
fo rmer, as shown in the
parts list, and replacing the
723 regulator and 2N3055
regulator by a simple Her­
mina l + 'l Zcvolt regul ator.
This will be more than ad e­
qua te to power the remain­
ing ci rcu itry . Note that for
receive-only o pe ra tion you
don't really need RlY1, and
if you don't m ind d iscon­
nectin g ca bles, you also
can e limina te the 2-meter
bypass re lay, Rl Y 2, and all
associated circuitry.

The S-Watt power ampli­
fier cha in is a collect ion of
va rious ci rcui ts that I've
used in the past and I don't
take any credit for design­
ing them. There is little that
can go wrong if normal rf
construct ion practices a re
fo llowed . Be sure to use
short lead s on all compo­
nen ts. and keep inputs and
outputs separated a nd
phys ica lly in a straight line .
Refer to Fig, 2 for det a il s o n
wi nding t he b roadband
transformers. Also note that
the 2N5590 final transi stors
wi ll requi re some form of
small heat sink a ttac hed to
the moun ting sc rew. I used
a 3" x 3" squa re of .060"
alu minum mounted on the
underside of the PCB used
for the power amplifier
chain .

H2" OU T
~ E GUl A TE O

whee l input. This sets the
first 74lS190 upcounte r
(U4) to 95 . The second
74lS190 (US) is hard-wired
to divide by 8 so the result­
ing divide ra tio is 895 (read
left to rig ht). Since thi s is an
upcounter divider, the ac­
tual div ide rat io is 11 5:
(100-89)+(10 -5). I used
upcounte r s in stead of
downco unters due to the
" back wards" rel ati onship
of thumbwheel setting to
synthesizer freque ncy and
to simpl ify design of the
adde rs.

The 11 (90 divide r l( ac­
tu ally divides by 11 for a
portion of the rf input pe ri­
od and by 10 fo r the remain­
der. Its ope ration is con­
trolled by the 74lSOD and
th e outpu t o f t he f irst
741190 divide rs.

The phase detec tor ac­
tually operates at 500 kHz,
but since both the 1-MHz
refe rence and the va riab le
div ide r output have identi­
ca l d ivide-by-2 circ uits, the
vco is stepped in 1-MHz in­
crements . I had to operate
the (04046 phase detector
a t SOD kHz since 1 MHz was
too high in frequency for
rel iab le o pe ration with a
5-volt su pply. Also notice
that the reference frequen­
cy is d ivided from a l()-M Hz
crysta l. This wa s done for
stability reasons since any
e rro r o r drift a t 10 MH z is
multiplied by a fac tor of 14.
This al so gives red uced
noise ou tput of the synthe­
size r since no ise of the ref­
e re nce is mult iplied by a
smalle r amount than with a
1-MHz crysta l. A conven­
tional regu lated + 12-vo lt

the ( 0 4046 comes from the
output of the divider cha in
tha t produces 1 MHz when
the loop is locked. The
phase detector output is fil­
tered and freq uency-com­
pensated to delive r a dc
control to the vco.

As an exa mple of the d i­
vider operation, fo r a syn­
thesizer frequency of 115
MHz, whic h correspo nds to
a range of 29-30 MHz, the
thumbw heels a re se t to 29.
The two M(14560 I( s (U1
and U2) a re adders tha t add
a constant 66 to the va lues
produced by the thumb-

2"~' ........ '.' '' ''~(41

,q:,

! ~ 700..F
""

II
18 VA( , .. A I723 G '0 •,. ssv

I e
,
,

~.

, 100, _

J,

SAT E L L IT E
T ELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAVi ,""

8 1 2·23 8 · 1 4 5 6

' 20 VAC

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803

)

Fig. 5. Regula ted + 11-voJt supply. Power trans former is Rad io Shack 273-1514. For receive­
only, substitute 273-1515.

t ro ll e d osc illator (vco)
tunes from 114 to 145 MH z
with a 1-to-4.8-V- dc control
voltage. There are two com­
mon-base iso lation ampl i­
fiers-one feeds the vco to
the ba lanced mixer and the
o the r, cou pled through a
2(}d B coup ler , buffe rs the
output to the d ivider chain.
Since the desi red frequency
steps a re in 1-MHz incre­
ments, the l()-MHz crysta l­
contro lled refe rence is di­
vided by 10 to prod uce 1
MHz fo r one input of the
(04046 frequency/p hase
detector. The other inpu t of
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SELECT YOUR
FAVORITE FEATURE

Yes, the CT2100 has the features you want - and built-in, too!The CT2100 has been designed
by the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con­
t rols to remember - it's all on the front panel, arranged for serious operators . \Vhy settle for a
compromise or imitation when you can have the CT2100'! Compare feature for feature ; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

Write or call for more details . See the CT2100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

• Send or receive ASCII, Baudot. or 1\lorse code
• nTTY and Morse demodulators are built-in
• UTTY speeds of 45.50,74. 100. 110.300.600, and 1200 baud ­

ASCII or Baudot
• Four RTTY modems: "high tones", "low tones",

"103 Modem tones", and "202 .Modem tones"
• Three shifts for high and low tones (170, 425. and 850 Hz)
• Crysta l-synt hesized transmit tones
• Send and receive ~Iorse code at 1 to 100 wpm
• Characters displayed on 24 lin e screen
• Choose eit her 36 or 72 characters per line
• 2 pages of 72 character lines or 4 pages of 36 character lines
• Split-screen for pretyping transmit text
• Audio. current loop, or RS232 data 110
• Printers available for hard-copy of all 3 codes
• On-screen RTTY tuning bar plus LED indicators
• ALL ASCII control characters: half or full duplex
• Brag-tape storage of 8-256 character messages in

~ISG2100 EPRml option
• Two programmable HERE ]S messages

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373 -,,,
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MOU.TEO WITHsr....O"RO
.IS IOE LOWER MAS T
TOWER " DA PU R

8 .5 SQ. It . 5, 0 Sq. II .
U 9 SQ ml 1.46 SQ. 1111

3.0 SQ . ft. 1.5 SCI II
128 , q 1111 l.I 4 SQ 1111

15.0 sQ. It . NIA
I1.4SQ,m l

20.0 1Q II
119 so ml
2 5~O sq , II ,
12.3 SQ . 1111

....1£••" W••IHOAD CAPACITY

TELE X COMMl...Il\IlCATIONS INC

Full del8 ils at bette! Amah"u deal 81's or ....rna :

for your peace of mind.
Determine the total wind-toad area
of your anteonetsj. plus any
antenna addit ions or upgrading
you expect to do. Now, select the
matching rotator model from
the capacity chart below , If in
doubt, choose the model with the
next higher capacity. You 'll not
only buy a rotator, you'll buy
peace of mind .

For HF antennas with booms over
26 ' (8 m) use HDR300 or our
industr ial R3501 .

"A22Xl
or AR40

1"

C045 II

RO TATOR
MO DEl

HAM IV

... _ _ .. 5 .
0-~_ '""- h, 0-. .. D'5>a ___

HOA300

ANTENNA
ROTATORS

Brings ,ou the
Breakthroughl

AEA once again breaks new
ground in the code corn­
munications field with the
new model MBA-AC reaoerr­
code converter. The MBA·AC
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 Any
(Baudot or ASCII AFSK two
tone output. (170 or 850 Hz
shttts.j 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 ATTY 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 RTTY using your
Morse hand key or memory
keyer.

Get the details, Write for our
free product catalogue or bet·
ter yet, see your favorite
dealer,

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL

Prices and Specifications subject to
change without notice or obligation.

Soft ware ,fl copyright by AEA.

FLE 1­

BILIT
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960) AltJnt;1'o _ So~ IoMII 55420 US A
E..-- le~or~ 711~Art~ _ ......., 93153 le 8lonc·MesnoI. FIYICe

Order any Hy-Gain tower from you r dealer for factory shipment di rect
to you . Hy-Gain will pay the freight on the tower and all of our

antennas . rotators and accessories ordered for shipment at the same time
This offer is limited to with in the 48 cont iguous Un ited Sta tes.

SIDE-SUPPORTED
CRANK-UP TOWERS•

Rugged Hy-Ga in antenna cra nk-up towers are made as no others. All steel
construction and galvanizing after welding meets ASTM material standards .
Giant weld ing f ixtures assure straight and true alignment o f tower
sections for close tolerance crank-up gu ide systems, Diamond web
bracing , 2.5 times the strength of ordi nary "W" bracing , adds strength
where tower sections meet. Open-end tubular steel legs are galvanized
ins ide and out and permit unrestricted mo isture drainage. It all adds up to
long lasting . mass ive tower strength for anten na loads o f up to 16
sq. ft . at 60 mph.

SELF-SUPPORTING
CRANK-UP TOWERS

OPTIONAL TOWER ACCESSORIES
Electric wi nch/Remote cont rol _ Mast . Thrust beari ng

_ Coax arms _ Rota tors.

FREE FREIGHT

Requne no guying and conform .., Requ ire no guying when side
to EIA Uniform Building Code _ supported. Complete with base
and l os Angeles l icense 1095 orat e . roof brack et an d top-
Complete with h inged base, - mounted rotator plate .
ins tall ation steelwork. pre-drill ed ~'-,: 5 __
ro tator plate and manual winch. :.l:~.-:;.,.:..~J ''::- ~-"!-:

-~ " ..~~~

J.~~'~~Ij, ~~ /
,?,
~ ." / ff /~Q:jO ~,;.l ~:I j>~.t ,"

.f~t::_l
~"v

0 H G- 52 S S 3 " . 2 1 II 1644 i n 95'Q II -so mph 4 55 lb.
Z 158 m 6 4 m 4 17 6 mm 881Q m-80 km lh 206 kg

Ii..~
HG-37S S 2 3 7 II 20 S it 13 75 in 95 I Q, II · SO mph 2651bl

11.3 m 82m 34 9 3 mm .68 SQ m-80 km/h 120 kg
" 0 HG-~HD 3 54 II 21 5 It 19 53 i n 161Q It -OO mph 5 751bl•• 165 m 66m 496 1 mm 1 5 I Q m-96 k m/h 26 1 kg• •, H G -70HO • '0 • 21 5 It 22 63 in 16 . a 11 -60 m ph 11 00 Ibs• 2 1 3 m 66m 5747 mm 1 5 IQ m-96 km/h 4 99 kg

0
H G-33MT2 330 1 15 It 1375 in 8 5 la It -SO m ph 210lbs• ••• 10 ,1 m 36 m 3 49 3 mm 79 I Q, m·80 km/h 95 kg• • H G-SOMT2 3 "' '' 21 It 11 5 in 6 0 lQ I t -50 mp h 290 lb.0 0- . 152 m 6< m 292 1 mm 56 SQ m-80 km lh 132 kg•• H G-35MT2 2 36 . 20 •• 925 In 9'5.a It -SO mph 187 1bs,

107m 82m 235 mm 88 IQ m-80 km/h .5',•

TELEX. IIIg-gilin.1
TELEX COMMUNICATIONS, IN C.
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HI-O
B.I...,

Sm all. 'U99!!d Ioll"'.......ognf
....."atl>(>rproof
Replaces c" ,,'er ,n5u'a lO'
Hano'e$ 'u ll I..gal po ....." ,
,,"d mo'e

RugoecI. liQhl..eighl. i"jec.
110" molded of lop quar l'ly
m'l1enal. ...,tl> I>'ill> eeee­
Inc quar l'h41S .nd e_C4lUe"l
",ealhef. bdlly. End i"sula­
lors are cons t.uclec i" a
spi'a l unend,,,\! tasl>lOfl 10
permi t ""nd,ng at loading
coils 0' pa",,1 ..... I"di"\! 10 '
funed f,aps,
M ay be u", 'd ' or

_ C Uy ....."" sua ,n ,nsula lOrs
_t " o 01 c<'''h~ ,"~uIilIOf S tOf

anl""""$
$4.95 - Con~t'''''''oOfl 01 a"'eMa lOild

ong COol!. Of ........mnd l'aps

DIPOLES

only $12.95

HI'Q ANTENNA
CENTER INSULATOR

~~

--­.......

All antennas a' , complef e w,fn a HI·Q Ba lu" Of HI·Q
Anle""a e " nf" i"sulato., No, 14 . nle"". wire, ell<'
ami<: i"sulalors, loonylon a"tenna auppcrt rope (SO
models o"iy 50) filed for full l"ilal po",,,. Antennas
may be u!;Bd as.n iflve<led V afl(\ ""1 alSO be u!;Bd
by MA RS or SWls

HI-QBALUN

$6.95 W,th so 239 connector

HI'Q ANTENNA
END INSULATORS

Van o e erer IrtQUlflt>S Inv,lt>d

Gorden
Engineering

........... • • -Ie. available ..."n _ enna onMn
Nylon guy rope~ lest 100 INl ,"U9
Ceramic (DogtlooOll Type! ...Ieona insuIalOf3 S1.50 pt

50-239 coao: conroecIOO'S .56

..... _ 0
...OCt ...... cn oTU- , u_. . I OOC.... ..-0 .... ..... ~.~-ceo 8O,7S '" S:n .96 127.96

0.., 40,IS ee "" 24.96
0·'" ,., aa 21,95 ""0 ·15 rs " "" ""0 ·10 " re 2S,95 21.95

~--
soec eo.ze sc "" 31.95
so-c " " "" "."
~.._-
scene 80,«1.20,10.15 '" "" """""''' 40.20,10.15 ee 31.95 ,."eoeoe 80.«1,15 '3D "" " """""'" .-o.2O,IS " ,." 29."

_ .._ .. , . _ _ ,,-"..KI_

sec 00." S11.95 pI

'" " S10.95 P'

• FOI~ y ag15 O'l'rt'f1eC1
eees & dOu~s

_ Replaces cem er ,,,sulalor 00(
_ PillS power '" anlenna
_BroadbaOOOd 3· 40 MHl
_Sma ll , Ioght....." ,Ohl aoo

.....ealherproof
_ I I Impcdance 'at,o
_ FOf fuil leg.a l po.....e' aM more

_ Helps .,.."..,ate TV'

_W~h SO 239 connectOf

All ptiCeS are poelpaod USA .as
Available at your r'¥Oflle dealer or Ofdef d"l!CI 110m

BOX 21305 B, SOUTH eUCLID, OHIO 44121

$149.95

API tLtCTRONICS
P.O. Box 4532

Las Vegas. Nevada 89106
(702) 386-7029

-

WNCONVERTER
ZOOT * DO __-

~- -
2 300 MHz Amateur Downcon ver ter ...213

Unequaled In performance at any pri ce.
. 55 + db sys tem gain. • Highly sensitive for very weak signal
• Special image rejection circuitry recept ion.

gives addil ional 3 db improvement • Tunes 2000 to 2500 MHz.
over other designs. • 120° low noise amplifier in fron t end.

• Unique temperature compensation • Complete with po wer supply. cables
c ircuit g ives high stabili ty. and mast mount.

"Hi Zool '" lota l ab$(llute ultimate performance

L
(913) 842-7745 1202 E. zsro Lawrence, Kansas 66044

--------

"On-The-Air"
I I
I I
I I
I I
I The Interfacet m I

sugg. price $189.95

•

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

I
If you own an Apple II or Apple II Plus, Atarl 400 or 800, I

TIIS·80 COlor computer, or VIC-20, The Interface will
put your computer "On·The-Alr".

I
SoftWare for each system features split screen ets- I

play, buffered keyboard, status display, and message
ports. Attach any Centronics 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.

•

Apple Atarl VIC-20 TRS-80C I
diskette board board board
$29.95 $49.95 $49.95 $59.95

I See The Interface at your authorized Kantronics deal- I
er, or contact:

I I[~Kantronics I
J
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Four-Tone Audio Oscillator:
A Potent Troubleshooter

For an y test that requires a tone, this oscillator does the job,
It can also be computer-controlled.

Howard f . Batie W 7BBX
11001 Cheviot Drive
Herndon VA 22070

The versatile four-tone
audio sine-wave oscilla­

tor described here can be
used to test originate/an­
swer modems, to generate

RTTY tones, for two-tone
testing of SSB transmitters,
for align ing tone decoders.
for analyzing audio filters
and discriminators. and for

many other audio appli­
cations. I ts TTl-eompatible
cont ro ls even allow it to
o pe ra te und er so ft wa re
contro l by virtua lly any
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Fig. 1. Oscilla tor PC board schematic. (©1 981, HFB Enterprises)
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compu ter. A lso featured is
an integ ral, direct-reading,
-t -d igit frequency counter
with o n-board regulated
supply and an on-boa rd au­
die ampl ifi er. Ind iv idual
signal-output level and au ­
d io -volume cont rol s are
prov ided, and the output
signal can supply more than

1 volt rm s to a 50-Qhm re­
sist ive load.

Low-power CMOS digital
int eg rated c i rc u i ts and
ope rat ional amp lif iers are
used to keep current con­
sumpt ion to a minimum.
The four-tone o scil lator and
frequency cou nter each are

assembled on a 3" X 4"
printed c i rc u i t board .
About 300 rnA is requ ired
from a 9-15-volt-dc supply

when the frequency count­
er display is on; provisions
al so are included to b lank
the display to reduce cur-

Fig. 3. Front-pane! layout. Fig. 4, Chassis layout.
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will furn ish approximate ly
the sa me output ampl itude.
The outputs of the four buff­
er/amplifiers are fed to in­
dividual CM05 analog
switches (U3). When the
cont rol pin 5 of U3b is high
(logic 1), pins 3 and 4 a re ef­
fectively tied toge t he r;
however, when pin 5 is
taken low (l ogic 0), pins 3
a nd 4 a re effectively open.
The re sist ance between
pins 3 and 4 is abou t 300
Ohms when pin 5 is high,
and several hundred
megohms when pin 5 is
grounded.

With a logic 1 signal on
the control pin, eithe r ana­
log o r d igita l signals may be
passed through the gate;
furthermore, because the
gate is bidirection al (effec­
tively on ly a resistan ce).
e it her pin 3 or 4 ma y be
used as the input and the
other as the output . Each of
the four sections of U3 is in­
dividually controlled by
51 ·54. If desired , 51-54 may
be replaced with a Quad
latch which can be d riven
from a computer parallel
output port.

The four outputs from
the solid-state switch. U3,
are then resistively mixed
by R12 . R24. R36, and R48
and capecitivelv coup led
by (17 to an audio mixe r,
U2c The amplitude of each
of the four signal lines is
equalized by placing an ap­
propriate value resisto r
(R96-R99l in parallel with
R12 , R24, R36, or R48. The
gain of mixer U2c is set
by the ratio of RSO divided
by R49. With the compo­
nents shown, pin 8 of U2c
provides 1.08 volts rms to
Ul d, a n isolation bu ffer
wit h unity gai n. Uld drives
two output ci rcuits, the au­
dio amplifier, U4, and the
output signal buffer, Ute.

The input to the audio
amplifier is fed from a re­
sistive voltage divider
R56-RS7. Neither va lue is
critica l; RS6 could be re­
placed by a jumper wire o r
a l00k-Qh m resistor, and
R57 can be any aud io taper

•

o

0 0

f.i:\",
\.3) 100

illJ
,,.

aee

o
•

o
•

tivelv coupled by C4 to bu ff­
e r/amplifier U2b. Gain of
thi s am p lifier is dete rmined
by the ra tio of Rl0 d ivided
by R8. The gain of each of
the four buffenamphfiers is
slightly different to accom­
modate the amplitude drop
of the twin-tee oscillators
as frequency decreases .
Therefo re, wit h the corn po­
ne nt va lues shown, pins 1
and 7 of both Ul and U2

000, , ,

JP-2

,
o

u.,.,..

u,,.,..

Fig. 5. Oscillator PC board.

la tors. you can see how
c ha ngi ng onl y resis to rs
R4 -R7 a lters the center fre­
quency of osc illation. The
value of R3 will determine
the amount of va riation
around the center frequen­
cy permitted by the coa rse­
and fine-freq uency ve rnier
controls, Rl and R2.

The output of the twin ­
tee oscil la tor is take n from
the top of C3 and capaci-

t- Ig. 6. Oscillator board component layout.

o

o
' 0

C23fI:\IOO\.2V

Sine-Wave Oscillators

Four continuously-run­
ning twin-tee oscillators
(Ql-Q4) generate the sine­
wave aud io signals . The fre­
quencv of osc illation of Ql
is determined by (1-e3 and
Rl -R7; by compa ring these
va lues with the Q2-Q4 osctl-
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ren t requiremen ts to about
40 mA when operati ng from
a battery.
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Fi~. 7(a). Frequency counter PC board (top).

Applications

The Radio Amateur 's
Handbook contains an ex­
cellent section on the test-

3. The frequency counter
PC board is mounted above
the oscillator PC board on
2" bolts up through the
chassis floor.

The oscillator PC board is
installed first and wired to
the panel controls. Don't
make the hoo kup leads so
short that you can't lift i t
off the bolts if required . At
this point, ...-ou'H have two
wires from the OSCillator
board u nco nnected . the
+ S-volt lead (X) and the
audio input to the frequen­
cy counter (I ). With a
speaker connected to the
rear jack, connect the wire
f rom Po int X to a 'i-volt
power supply and check
the operation of each audio
channel individually and
for mixmg of two or more
channels. With an ec volt­
meter connected to the
f ront-panel terminal posts,
check the output level at
the center frequen cy of
each of the four audio
channels. If the mid-range
voltage differs significant­
ly, the channels with lower
voltage can be raised to
that of the highest-voltage
channel by installing an ap­
propriate value resistor at
R96-R9Y.

Disconnect the power
supply . Now wire the LED
display for the frequencv
counter; I used a perfboard
w ith 90°-ang le I( sockets
and color-coded wires sol­
dered to the appropriate
LED pins . The same color­
code wire should be sol­
dered to the same­
numbered pin on each IC
socket. Mount the LE D
display perfboard on 3"
bolts so that the LED dis­
play is positioned in the
center behind the bezel.
Lastly, mount the frequen­
cy counter PC board on top
of the oscillator board and
connect to the LED display
perfboard, transformer, and
oscillator board.

1111111

Co nst ruct io n

The four-to ne oscillator
o f Fig. 1 is const ructed on a
3" x 4" single-s ided PC
board, and the freq uencv
counter of Fig. 2 is on a 3"
x 4" double-sided board. A
Ten-Tee M W -8 cabinet
(8"W x 4 Yo "H x 6"0) was
selected to allow enough
panel room for the fre­
q uency vern iers. con t ro l
sw i t c hes, and frequ ency
counter d isplay bezel. The
front panel is shown in Fig.

p lay. G rounding point F w ill
blank the d isplay to con­
serve power. Po int G of the
frequen cy counter bo ard is
co nnec ted to the lower
right-hand decimal point o f
the least sign i fic ant LED
disp lay to serve as a power­
o n pilot light.

Power for the enti re unit
can be supp l ied either f rom
the ae l ine or an exte rna l
battery. Polarity pro tec t io n
diode 0 1 is included to pre­
vent acc idental damage
caused by incorrectly con­
necting the battery , The
-i-fi-volt regul a t or , U1 6,
provides power for bo th the
fr equ ency coun ter and.
through point E of Fig 2 to
point X of Fig. 1, the osc i lla ­
tor board.

1111111
COPYRIGHT 1981

HFB ENTERPRISES
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Frequency Counter

The aud io signal from
point J on the oscil lator
board is fed to point 0 o n
t he frequ en c y c ounter
board (see Fig. 2). USc and
USd fo rm a Schm itt trigger
whose ou tpu t is further
condi tioned by the CMOS
transition charac teri st ics of
USe and USb. The ou tput of
USb is a digital st ream of
T T l / CM O S-c om p a t i ble
pulses with approximately
a SO% duty cycle; the pulse
repet it ion rate (digit al " fre­
quenc y") o f the strea m is
the same as the ana log fre­
q uency o f the inpu t to USc.

A 1-MH z osci llator is
formed by USa and USf.
This signal is d ivided by 100
in each o f U6. U7. and U8 to
y ie ld a 1-Hz gat ing signa l
for the frequency cou nter.
The number o f pulses in
one second f rom USb p in 4
is co unted by Ul a and U11,
decoded by U12-U1S. and
displayed by LE0 1 through
LE04 . At the end o f the
t -seco nd counting interva l,
U9 rese ts the U 10/Ul l
counters to zero while re­
t ai n i n g the p re v i ou s
t -second interva l 's count in
the U12-U1S latches for a
continuous, fli cker-free dis-

1111111
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G

pot wit h a va lue of f rom 10k
to l OO k Ohms. R56 is in­
cluded here only to limit
t he input level to U4 so that
it is not accidental ly over­
drive n. The ou tput o f U4 is
coupled th rough e21 d i­
re c t ly to an externa l
speaker with an impedance
of 8 Ohms or grea ter For
c onve rue nc e. you m ay
w an t to m o un t the speake r
ins id e t he te st-o sc ifla to r
cabinet.

The output test signal
bu tter, U1c. provides f inal
iso lat ion a nd ca n, wit h the
com ponents show n, pro­
vide a maximum output o f
0.5 volts rms (no load]. 0.43
volts rms to a bOO-Qhm
load. or 0.32 volts rms to a
SO-Qhm resistive load. I f re­
quired, additiona l out pu t
ca n be ga ined by reduc ing
the value of R54

In addition to driving
Ul d. the U2c audio is ca­
pacitivelv coupled through
( 18 to a separate bufferj
am plifier, U2d. The ga in o f
this section is purposely
high both to ensure CMOS
transition in the following
stage and to clip the aud io
signa l peaks to provide
some precondi t ioning prior
to being fed to the frequen­
cy counter input.
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MODELS

ANTENNA
TUNERS

MFJ·941C 300 Watt Versa Tuner II
Has SWRIWaltmeter, 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.' popular
antentUI tuner. Improved, too.

•,
•

T"'''~, .

Fltltst stiIl"I MFJ luner . . . because It lias
the most want~ teanees at the best price

... ttllts nerything 'rom 1.a·30MHz: dipoles,
inverted vees, random wires, verticals. mobile
whips, beams, balanced and coax lines.

Ilul II' II 300 Witts RF power lllLtIDd
SWR aiill' dlli l raftit ••ttmelet' 1300 & 30

watts lun scale. fonward/reflected powet') ~­

live meter measures SWR 10 5 watts.

Rt.1ble .lI1enu swttcll selects 2 CGa. lines.
direct or ltI"otJ;lh tuner' , rMtlom wire!balanced n .
or tuoer bypass lor dummy load

12 position efficient ,irwound induclOf tor
lower losses. more watts out.

BuiIt·ilI 4:1 balul lor balanced lines. 1000V
capacitor spacIng.

Worb .i111 .. solid stale or tube rigs.
Elly to use, , ny.lltre. Measures 8. 2. 6", has

50,239 ceeectcs. 5·way bmdlng posts. hn.
iShed m eggShell wtlrte With walout-grallled sides.

4 OilIer 300W Models: MFJ.940B, $7U5
(+ $4). like 94t C less balun. MFJ.945. $79.95
( + $4). like 941C less antenna switch. MFJ.9U ,
$19.15 ( + $4). like 945. less SWRJWattmeler,
MFJ.943. $69.95 ( + $41. like 944. less anlenna
swncn Opflonal moblle bracket lor 941C. 940B.
945. 944. $3.00.

MFJ·900 VERSA TUNER MFJ·949B VERSA TUNER II MFJ·9B2 VERSA TUNER III

- MFJ-900 MFJ-949B MFJ-962

Mltclles cu., rand.... wifas 1,8·30 MHz.
Haftdles u, II 200 ••tts 1Utput; ettcent air·

wound rnduclor gives more walts out 5)(2x6".
Usa '''Y Iran.ceiYef. solid-stale or tube.
Oper.te ,. binds willi one antenna.

Z OTHER 200W MODELS:
MFJ.901, $59.15 (+ $,,). ~ke 900 but 1nc;1l.'M's

.. 1 balun lor use with balanced hne5.
MFJ.1I010, SU.9S (+ ' 4), lor random wires

only. creat lor apartment. motel. camping. coera
liOO. TUM S 1,8·30 MHz.

MFrs lIesl JOO watt Versa Tuner II.
Matclles .'IflYt1Ii1ll from 1.8-30 MHz, coax.

randoms. balanced lines. up 10 300W OUtput,
solld·state or tubes.

Tunes out SWII on dipoles. vees. long wires.
verticals, whips. beams, quads,

Built... 4;1 balun. 1QQW. SQotm dummy....!a1
SWR meter and 2·range wattmeler (JOOW & JOW).

I ,.sitieIl .1I1I.na switcll 011 trOllt panel. 12
posltton air·wound inductor; coax comectors, bind·
ing pests, black and beige case 10.3.7" .

111111 liP I. 1.5 KW PEP, malch any feed line
lrom 1.8 ·30 MHz.

Buit!.m SWRfW.nmeler has 2000 and 200
watt ranges. forward and renectee.

Ii poslllon anlenn. switch handles 2 coax lines
(direcl or through tuner). wire and batarcec lines,

4;1 bailin. 250 pi 6KV cap, 12 cos. inductor.
CeramiC swncres. Black cabinet. panel,

ANOTHER 1.5 KW MODEL: MFJ.161 , SllU5
( + $10). similar but less SWRJWattmeter.

MFJ·10. 3 1001 cou willi eeeneeten . S4.15.

For tech. Inlo.. order or repair status. or calls
outside ccnnnentat U.S. and inside Miss., call
601 ·323·5869.
• AI MFJ proGlltts IIACOrtditiOAlly 1lI,,,ntftd I.

Int year (n u pt IS nlted).
• Products 0I'Hred from MFJ IfI 1I1UnII'* witlIIIl

30 lIays IOf lui rtlund (less llIippl"l).
• Alld shipping & h,ndling cll,rges In amounts

shown In p,renlheses.

Wr ite tOf' FREE c.t.log , o¥er BO produc t.

M~ • ENTERPRISES,
........ INCORPORATED

...47 Box 494, MissiS5ippi 51. t., M5 39762

MFJ.9B9 VERSA TUNER V

MFJ-989

.... sm,lItt' sill matches new smaller rIgS ­

only 10·314 W.4·1/2H.1 4·7f80" .
3 KW PEP'. 250 pl6KV caps. Malches coa• .

balallCed lines. random wires 1.8·30 MHz.
Roller Inductor, 3·digll turns counler piuS spin·

lief knob lor precise H'lductallCe cOI1" oI 10 get
Itlat SWR down,

8ltilt.ftl 300 • • tt, 50 .... IIUlllllly ......
Buill-itt 4:1 lenite balUIl.
Buill·in Mghted 2'4 meIer reads SWR prus lor·

warcnenectee powe'- 2 ranges (200 & 2000W).
Ii pasitiln ,nl. nrrll t h. AI cabinet, Till batl

MFJ.9B4 VERSA TUNER IV

MFJ-984

U, II 3 KW PEP' and II eateres any leedline.
1.8·30 MHz, coax. balanced or random.

10 .mp RF .mmeter assures mall. power .111
min, SWR. SWRJWatlmeler , tor./rel . 2000f200W

" pasillcHl II~I inductor, ceramic SWitch.
7 III. ¥It swrteh. 250 pt6KV cap. ~. 14. 1 4 · ' .

300 ••n II_ tilly...... 4;1 fmtle Ulull.
3 IIOIIE 3 KW MOORS: IIfHll, $139.15

I .. $10). like 984 tess ant. SWllch. ammeter.
MFJ·tl2, $239.95 1+ $10), like 984 less am.
meter . SWR/Waltme ter . MFJ·UO, 52 09 .95
( + $10), like 982 less ant SWitch.
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f i~. 8. Frequenc y counter boa rd component fa yout.

to fu lly test the modem
without having to reset the
osci llator f requencies be­
tween mark and space. Sim­
pl y set each audio-chann el
frequency vernie r to the de­
sired frequency and switch
back and forth using 51-54.

The same proced ure can
easily be used to test RTTY
demodulators. In th is case,
only two aud io channels
wou ld norm all y be req uired
because of the simplex na­
tu re of RTTY; the same
aud io-tone pairs are used in
both the t ransmit and re­
ceive di rec t ions. In both the
co m p u te r m o d em and
RTTY cases, you may want
to replace 51 and 52 with a
single-pole double-throw
sw i t ch w ith the center
grounded, one side of the
5PDT sw itc h go ing to po int
E on the oscil lator PC
board , and the other side of
the switch going to point F.
With thi s arrangement, tog­
gling the single switch
would t hen alternate be­
tween the preset mark and
space tones.

If you 're going to use the
fou r-tone o scillator for
aligning audio filte rs or an­
alyz ing thei r aud io pass­
bands, you' ll apprec iate the
rela t ive ly constant output
amplitude across the verni­
er range of the oscillator.
Although there may be
some sl ight variat ion in am­
pl itude, it ca n easily be cor­
rected by R55 if a hi gh­
impedance (10k O hms-per­
volt or greater) ac VOM or
VTVM is used at the audio ­
osc illato r output term inals
between point P and
ground on the oscil lator PC
bo ard . W ith a sepa rate ac
VQM or VTVM , you can
moni tor the audio-filter
output vo ltage easil y as a
function of the constant­
voltage input as the oscil ­
la to r is swept through the
aud io range.

You may also want to
alter the f requen cy-deter­
mining compo nents of one
o r more of the twin-tee os­
cillators for your own par­
ti cular application . Tone

o

el Y.,'.\, 0

C29)1 .00I~

RGO?: 101(

0 0 0 0 00 0 0

-fq O bc d.

. so

Another excellent app li­
cat ion is the test ing of
acoustically-coupled tele­
phone modems for use with
computers. The four aud io
channels can be set indiv id­
ual ly to the fr equencies of
t he des i red m ark-spac e
tone pairs for both the origi­
nate and answer modes.
When connected to the
modem inputs, each tone

. can be enabled separately

•o•c

~ r ac
". Cl2)~/- '"• •• FWB +• ;:. ./ : ""-
0 180~1 0• ,.

340T!l

0 00 0 0000

- ' Q o b c d t
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00 0 00 000
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nal. The four-tone audio os­
cillator described here is an
excellent piece o f gear to
use for these tests since
from two to four indepen­
dent sine waves can be
mixed to fo rm a compos ite
audio test signal. The four­
tone o scilla tor output may
be connected directly to
the transmitter microphone
input since it has a cepaci­
nvelv-coupled ou tput.
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c
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Fig. 7(bJ. Frequen cy counter PC board (bottom).
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iog of SSH t ransmitters us­
ing a two-tone test signa l to
approximate a speech sig­
nal . If you have an oscil­
loscope or modu lation dis­
p lay/mo nitor, the t ran smit­
ter-modula t ion waveform
can easily be mo nitore d
and the mod ulat ion level
set to get the maximum PE P
(peak envelope p ower)
wit hou t distortion or " fla t­
topp ing" of the aud io sig­
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Solid State
l - 1N4001
4- 2N2222A
1- 1A TQ.5 FWB
4-7·Seg. lEO

Misce llaneous
1-Ten·Tec MW·8 cabinet
1-1 MHz crystal
1-2'h " bezel
1-4" B-Ohm speaker
5- SPST toggle switches
3- RCA phOno jacks
1- 6.3-V ac, 1·A transformer
1-Ac cord
1-B-pin lC socket
3-14·pin IC sockets

11 -16-pin Ie socket s
4-14-pin OO· IC sockets

10-Knobs
Misc. mounting
hard ware
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Parts list

1- 25k lin

Capacitors
2-18 pF mica
2- .001 disc
8- .0056 mylar™
7-.01 disc
4- .022 mylar
6-0.1 disc
1-4.7 uF 'Iytic
1-10 uF 'lytic
2-100 uF 'Iyt ic
'-1000 uF 'Iytic

Ie,
1-lM324
'-lM340T5
1-lM386
1- 4049B CMOS
1- 40668 CMOS
4-4511B CMOS
5- 45188 CMOS
1-45288 CMOS

and then mixed to form a
co mposite test signa l. One
easy-to-in clude opt io n for
additio nal fl exib il ity is t he
insertion of an SPD T sw itch
between the o sc ill ato r

pu'S lC"t on lIl"" "ue 'ow to.ow twc'ng· One
SId.... 1", .300 c,ml",.. Flop !OOI""'" IOf <lev.con.
on 600 centers. Pu' devoc.. In tool and
SQu .......

Olll E TOOL DOES 8 Th,u 40 PINS'

Slack 'to . 110!l9 51 2.95

_.-,... ..._ 'B".._-- ......._- ...... ..._ B "_. ...."".- .. .._. .. ..-- ....
"

Resistors (V. W)
28-470 Ohm

1- 820 Ohm
1-1'
3- 1.5k
1-1.8k
1- 2.2k
4-3.9k
2-5.6k
1- 6.2k

14-'0'
3-15k

' 0-22'
2-39k
3-56k
9-1ook

'-180'
1-10 megohm

Pots
4- 500 Ohm tin
4- 2.5k lin
1- 25k aud wlSw

other on-going pro ject s.
Since the f req uenc y count­
er read ing w ill be accurate
when o nly o ne tone is pres­
ent; tones may be set ind i­
v idually to within 1 Hertz
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decoders in the subaud ible
range and a signif icant ly in­
creased m aximum freq uen­
cy fo r aud io-ampl if ier test­
ing are only two that com e
to mind. The twin-tee oscil ­
lato r des ign is very versati le
in its range as long as both
sides o f the ca pac ita nce
and resistance arm s rem ain
equa l {(1 = (2 and R4 +
RS = R6 + R7). This also
ensures m inimum distor­
tion of the sine wave. The
resistance and capaci tance
to ground (R1 + R2 + R3
and ( 3) also w ill playa part
in determining both the
center frequency of the os­
ci llator and the range over
which it ca n be tuned. An
osc il loscope connec ted to
the osci llator o utput will be
a big help in selec ting the
right compo nents for m ini­
mum d istortion.

Conclusion

Th is hand y pie ce of
eq uipment is in near-con ­
stant use to test and align
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APIDL29, 30, MAY 1,1983
Hara Arena and Exhibition Center - Dayton, Ohio

Meet your a mate ur radio friends from a ll over the world at the internationally
famous Dayton HAMVENTION.
Seating will be limited for Grand Banquet and Entertainment on Saturday
evening so please make reservations early. Banquet speaker is Bill Leonard,
W2SKE, fanner president of CBSN~.

If you have registered within the last 3 years you will receive a brochure in late
February. If not write Box 44, Dayton, O H 45401.

Nominations a re requested for Radio Amateur of the Year a nd Special Achievement Awards. Nomination forms are
available from Awards Cha irman, Box 44, Dayton, O H 45401.

For special motel rates and reservations write to Hamvention HOUSing, 1406 Third National Bldg., Dayton, OH 45402.
NO RESERVATIONS WIll. BE ACCEPlED BY TElEPHONE.
All other inquiries write Box 44, Dayton, OH45401 or phone (5 13) 849·1720.

'* Technical Forums
* ARRL and FCC Forums* GIANT 2-day Flea Market

Saturday and Sunday
* New Products and Exhibits
* Gnmd Banquet
* Women'sActivltles* Home-Brew Equipment

Forum
* Special Group Meetings
* YLForum* Personal Computers Forum
* CW Proficiency Awards
* Amateur of YearAward
* Specia l Achievement

Awards

Admission: $7.00 in advance, $9.00 at door. (Valid for all 3 da ys)

Banquet: $14 in advance, $16 at door.

Flea Market Space: $15 in advance. (Valid for both days)

Make checks payable to Dayton HAMVENnON, Box 2205. Dayton. OH 45401.

Bring your family and enjoy a great weekend in Dayton. Sponsored by the Dayton Amateur Radio Association, Inc.

Pegasus Electronics, Inc.
a8 Ne w Oorp Plaza
Su ite 106
Staten Island. NY 10306
(212) 667-9137
Af1 lialed w ith ComMC Co rp ,

DIVERSITY RECEPTION - the abi lity to add a
second receiver to your re peater sys tem-can
now be a reality for even the small user. The
Pegasus VS-2 w ill allow your repeater to
" listen " to two receivers simultaneously and to
noiselessly switch between receivers as often as
necessary to adjust for fading and nulls. This is
particularly useful for repeaters that wish to
prov ide coverage for hand held users or where
receiver desense is a problem. You supply the
second receiver & RF link and the VS-2 does
the rest. Complete inst ruc tions and diagrams
included with the VS-2.

-'"

A Breakthrough
for Amateur and
Commercial Repeater Users.
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Washington St reet, Westborough, MA 01581 ".116

NAME: _

ADDRESS: _

CITy: STATE: ZIP: _

CAl LSIGN: _

o I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, p lus eccnceere sales tax ,

o Charge to: 0 Mastercard [ :;~~ I 0 Visa )'64 !

ACCOUNT' (All DIGITS)

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

Chart Recorder Kit. To order, fill out and mail the 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 del ivery, add $49.75
sales tax). To use your MasterCard or Visa by phone,
call (617)366·8851 .

ALDENELECTRONICS
r------------------- ----------~I

I
I
I
I
I
I
I
I
I

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

Assemble ALDEN's new radiofacsimile 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 appl ications. 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 manufacture of the finest weather facsimile recording
systems delivered to customers wortdwtde. This recorder
kit Includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac­
t ive case that adds the finishing professional touch.

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

Tune in on free, worldwide government weather services.
Some transm itting sites even send weather satellite cloud
cover pictures!

Buy in kit form and save $1,OOO!
You do the final assembly. You save $1,000. Complete,

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

EXPIRATION DATE

OJ -OJ
SIGNATURE REQUIRED
IF USING CREDIT CARD _

~------------------------------



M'CROLOG
INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION

AT ITS
FINEST

Both Systems Provide
Y ou won't f ind as m uch T here's a ce rta in thri ll to
well thought out program- • SIM.PLE DIRECT CONNECTION to your Transceiver. using effic ient, reliable
mingo ci rcu itry , a nd features - COMPLETE SYSTEM, built-In Demodulator & AFSK digiti!lJ commontcetfons
anywhere. at any price! The Modulator with keyboard progra mma ble tone pairs . equipment on the air. That's
ATR·6BOO combines the • SPlIT·SCRE EN operation with keyboard selectable the fun of RTIY. Spice up
best of both worlds. an easy line location•• LARGE. TYPE AHEAD text buffer. your Amateur Radio opera-
ta use video system for • TEN, programmable message m emories. pl us 10's tion with the silent video
CW/RTTYISSTV with auto- WR & SELC Ls R NOOM CODE & h d system that does it all , the
metre station cont rol and a U A.· A generator a n Microlog ACT·). Even if

key Input for practice. • Baudot 60 to 132 Wpu . hstend-elcne computer with 1' 1 you own a ome computer
expandable memory [, full • ASCII 110 & 30 0 baud•• SYNC-LOCK MODE fo r and a re conside ring an out.
instruction set in Motorola improved ASCII o pe ra tio n , • RECORDER INTERFACE board interface/progra m.
assembly language. Add the FOR "BRAG-TAPE" o r re c o rding o ff- t he -a ir• • CODE remember, we·ve put It all
BASIC language option CONVERTED Printe r o utput in Baudot o r ASCII . in one RFI tight enclosure
package and you'll have the • SSTV/GRAPHICS transm i t. • FULL 6 3 KEY that's ready to go a, soon
unique combination of an Compute r g rade ke yboard . as you power up. And . with
RA proof computer and the " Battery-backed" memo
ultimate RTTY/CW HAM station. And don't forget "ea sy to ory option, you won't even lose your pre·programmed
use," All of us at Micro log are RADIO ACTIVE on RTTY, so messages if there's a "blink" in the A.C. The ACT-I has
there's a lot of personal attention to detail and ease of opera- features that the competit ion doesn't e ...en have on the d raw-
uon. "Suck-on" com mand listing and video sta tus display will ing board! Check for yourse lf. you could spend a lot more
get you on the ai r qu ick a nd sound ing like a pro , and still come up sho rt.

"'TR 6800 ACT 1 The most often asked question we hea r is "What's the difference between the ATR
.n - VS - [, the ACT·]?" The ACT- ] is a dedicated system for RTTY/CW/SSTV. It provides
all the functions and features you need for a multt-mcde station. Along with this superior "O N·the·AIR" performance, the
ATR·6800 extends your operation into the realm of automatic station control and computer programming. Pluq-In
applications modules expand the ATR's memory to add new HAM oriented p rograms which are enabled by simple
keyboard commands. By adding the BASIC option package, you' ll have pre-programmed full community mailbox, con test
dupe sheet, personal station log, message edi to r, BASIC computer language and 16 k of batte ry-backed (non-volat ile)
memo ry. We also provide a subroutine list so that you can wri te progra ms to directly contro l the ATR·6800 in easy to use
BASIC language. The ATR·6800 then is the expandable. "do everything" system whe re your imag inatio n is the o nly limit!
The ACT· I is designed for the HAM who needs the essentials of a complete v ideo syste m for digital communications,
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VI$NMC OK

26 x 40 $89
26x55 $ 115
30 x 6O 5 145
50 x 100 5390
60 x 120 554 7
50 x 150 5562

water proof. '4 ('II " dia.l metal
grommcts set on 3 fl. centers with
reinforced triang ular corner patches
and will be accompan ied with a
I.IFETIME gua rant« that it must per­
form lOO'ltI or it will be replaced fr«.
Should you wish to return your tar ­
paulins you may do so for a full re­
fund . Any letter poostmarked later than
Februa ry 28 will be returned. I.IMIT:
Fifty 1501 ta rps per addr ess. no excep­
tions, Send appropriate sum together
with your namc and address to: Tarp
Dept, 1194DJ, Vilf ing Ind.. 63 14 Santa
Monica Blvd., Los Angeles, CA 90038.
or for fastest service fro m any part of
the cou ntry call coiled . before mid·
night 7 days a w«k

12x1 6 523
16x 2 0 S32
20x20 S36
18 x 24 •••.... S38
18x 32 ..•.... 550
20x 30 550

,..., 189

ViJ. inS Ind. will send any of the above
size tarpaulins to any reader of this
publication who reads and re sponds to
th is progr am before m idni ght.
February 28, Recommended for a ll
heavy duty use . and all bulk o r riding
material. and all yachts and wiloo.ts.
Also for awninp. CII mping equipment
and tent floors , garden eq uipment.
wind break. wood. hay . Cllnopy. out·
door storage. mach inery and const rue­
tion. Also many other commercia l and
priva te uses. Each ta rpaulin is con­
structed of high dcnsity fab ric (with
virgin grade ingredien ts , supplied by
Gulf Oil Co.. Dow Chemical Co.. and
Union Oil Co.' with nylon reinforced
rope hems. double lock stitched hems.
elect ronically welded seams. lOO'ltI

Before Midnight February 28

Giant
Heavy Duty

All Purpose Tarpaulins

CAL L COLLECT 12 13) 462- 19 14
(Ask exc hange o pe rator for]

TA RP DEPT. #194DJ
Before midnight, 7 d a ys a week

Ha ve cred tt ca rd ready

The Complete I~'<)
RTTY Communications ~::&~~===J
Program for the BO's

ONLY 55995
POSTPAIDI

UNIVERSAL SOFTWARE SYSTEMS, INC.
9 SHIELDS LANE · RIDGEFIELD. CT 06877

(203) 438-3117

• For your 48K Apple" with one disc dnve

• Works w~h all tuning units.

• Verified File Transfer'" assures error-free communication

• Full Radio Bulletin Board System'"

• "Open" Program-easy for you to modify

2 Pole, 2 Position cvcosses
jrecrs, rerectoeretee, antenna
tuners. etc.
"594- ltiFconnectors I $34.25'

Single POfe. J Position.
Desk or wall mount
All unused cosrtcos grounded
II 593-UHFconnectors/ $27,25 '
II 596- BNC connectors! $36.50 •

Single Pole,S Position. all unused
positions grounded
*595· UHF connectors/ $32.00'
*597· BNC connectors! $46.50'

• Shipping and handling for anv
item add 52 each.

HeavyDuty switch lor lrue
1 Kw POWEll· 2 Kw P.E.P.

AU. CUR PR<XXJCTS MADE IN lJSA,

~ BARKER a WILLIAMSON
~ Q.x]IIIV Communieotion Products Since 1932

AI your Distributors write or c oli
10 Conal Street. Bristol PA 19007 _
(215) 788-5581 _H """"!
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Superman's Repeater
Control System

This simple system offers four independent on/off outputs.
Just duck into an y phone booth to use it.

up t he pictu re a bit. There is
a way using resources at
hand . The Bell System and
friends have provided us
with a remarkable commu­
nications system which is
ava ilable to anyone (for a
nomina l fee) a lmost any­
where.

There have been many
control systems developed
using the telephone. and
he re is one that's inexpen­
sive, easy to build with
readily-available parts. and
has some very interesting
features . For example, this
system needs no direct con­
nec tio n to the pho ne line,
has four independent on/off
contro lled o utp uts , uses
TTl devices need ing only a
+ S-volt supply. and con­
trol can be accomplished
from any phone, anywhere,
at no cost to the user. Now
you must admit. this is pret­
ty neat. Fig.1 shows how we
go about it.

:'­

Yy

I · ' I_I

y

I J
J J

command medium. The dis­
advantage of this system is.
of course, cost. A cont ro l
recei ver and antenna is
needed at the site and every
control operator must have
a control transmitter which
usually isn't as portable as
the HT on your belt.

Howeve r, le t's brighten

"'pte '''. L P€COPt

y
' .....cno.. l
l ATCM

y

11. ... . ..

y

er is usua lly remotely
located well away from the
operato r's reach. so other
means of cont rol must be
co ntrived.

Many types o f co nt rol
systems are in use today.
from some as simple as a
wire pa ir to exoti c UHF
li nks with tones used as the

" K'

" =
~ SEC .....

Tltl ER OUT iJ Jl.

y

I n order to comply with
FCC regu latio ns, all re­

pea ters must have incorpo­
rated withi n them a means
of control. If the machine is
located in the control oper­
ator's shack. the control
system can be as simple as
the switch on the repea te r
it self. However, the repeat-

Fig. 1. Wireless-wire remote control sys tem block diagram.
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Theory of Operation

In operation, the ci rcuit
monito rs the phone line,
wait ing for an incoming
ring. When received, the
ring is sensed by inductive

'0'•'0','",'",
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Command
Function 1 on
Function 1 off
Function 2 on
Function 2 off
Function 3 on
Function 3 off
Function 4 on
FunctIon 4 off

,

This point is monitored by
LED 5, located on the card
front, to visually ind icate
the incoming rings. A push­
button test switch, 51, also
is mounted on the card and
is connected to o ne of U2's
inputs to simulate incoming
rings for local control and
test pu rposes. The positive
pulse from U2 is coupled to
the base of Q2 through lim­
iting resistor R2 . The incom-

,

" " .'.

.,.

Nurnbef of rings
2
3
4
5
6
7
6
9

UtO

. .... , ' .' 01. ..

...... • u'o

..,

,

.~.'" LU"

"," .."".

F II.CT ' O ~ Z
~,

'"

Table 1. Operating code.

smoot h out the 2D-Hz ring
voltage, providing U2 with
a slowly dropping voltage
during the duration of the
ring. Diodes D1 through D3
are 1N914 or equivalent.

The Schmitt trigger acts
as a NAND gate and pro­
vides hysteresis of the input
signal. Its output is a clean
TTL level of either a high
(+ 5 volts) during a ring or a
low (0 volts) between rings .

•

I' ~ I J"t!.2I C.f""1.!.!I C 1

'----- --------~

r - - - - - - - - - - - - ---,y' ,
I .

AOO
• '. I1 • • " 1

Fig. 2. Schematic diagram of system.
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unique because it needs no
d irect connection to the
phone company wiring.

The whole show starts
with a simple tape-recorder
p ickup coil ava il abl e at
Rad io Shack for a few dol­
la rs. It comes with cord,
plug, and a handy suctio n
cup for sticking it to the
telephone.

The coil is connected to
the board where it feeds a
741 op amp, U1 , wired in a
differential co nfigu ra t io n
(see Fig. 2). This mode re­
duces the effect of stray rf
or noise pickup to a mini­
mum. The output of the op
amp feeds Ql , a PNP tran­
sistor that converts the out­
put voltage to a level handy
to drive the 7413 Schmitt
trigger, U2. R1 and C1 serve
as a low-pass filter to

."

...

..
, ~

1V [ lW' LJ' 1
7 A I I

1 • II' , • 1

l ... I
19 .. ~ , ) 1
I I.!.- I
I C o r-I
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Circuit Description
Perhaps the most inter­

esting ci rcuit in the system
is the ring detector. It is

co upling to the telephone's
internal transformer. The
ring-detector circuit con­
verts the rings into a series
of logic pulses, one for each
ring. These pulses are then
counted and stored by a
7490 decade counte r- The
output from the counte r is
decoded twice, first by a
seven-segment decoder
whlch drives a front-panel
readout in d ic a t in g the
status of the counte r, and
again by a BCD-to-decimal
decoder which provides an
output on an individual line
with each successive pulse.

Another job for the ring
detector is to reset a timer
ci rcuit with each ring. This
timer (a good 0 1' 555) will
fire every six seco nd s. pro­
vided it does not receive a
reset pul se from the ring de­
tector. This prevents the
t imer from firing during a
series of incoming rings.

The o utput lines from the
decimal decoder a re invert­
ed and co nnec ted to one tn­
put of individual NAND
gates. The remaining gate
inputs are paralleled and re­
ceive an inve rted positive
pu lse from the t imer.

Now we can see that as
rings are received, one of
the eight used outputs from
the 7442. UB. when inverted.
will put a high leve l on
its particular output gate . It
will remain there until an­
o the r ring pulse is rece ived,
advancing the co unte r. Or,
if the ring stops, the timer is
a llowed to time out and
upon fir ing, an o ut put will
be generated from one of
the output gates which will
either se t o r reset the partie­
ular output latch .

The latch outputs are lso­
la ted from the board out­
puts by NAND gates con­
nected as inve rters. Th is
prevents any noise picked

. up by the output wiring
from getting back into the
latches to cause headaches .
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If the phone is al lowed to
ring 3 t imes, decima l 3 out­
pu t of U8 (p in 4), after inver­
sion, will activate gate
U11 B. U11 B's output is con­
nected to the reset side of
the function 1 latch thereby
tu rning off fu nction 1 when
the timer fire s.

Note that the timer pulse
from U3B c o nt in u e s
th rou gh U3( and 0 and is
used to rese t the counter
back to zero. The double in­
versio n is necessa ry to de-

let's assu me the phone
sta rts ringing. The fi rst ring
rese ts the t imer and ad­
vances the counter to BCD
1. US and U6 decode and
display the 1 count o n the
LED. The second ring enters
and also rese ts the timer
and advances the counter
to BCD 2. At this time, the
ca lle r hangs up the phone,
the ringing stops, and the
timer, which is not be in g
reset by the incomi ng rings,
fi res after about 6 seconds .
Its output, inverted by U3B,
puts a posit ive pulse on one
input of each steering gate.
Remember, now, that there
are two rings racked up in
the counter so the LED dis­
plays 2 and only the deci­
ma l 2 lead (pin 3) from U8 is
low. This signa l is inverted
and appl ied to U11A, pin 5.
The level here is high and
sets the gate up to pass the
co mmand pulse fro m t he
t imer. When the timer fires,
the high-go ing pulse is ap­
plied to the other input of
U11 A, pin 4. During the dur­
ation of the timer pulse,
both inputs are high , so the
output on pin 6 goes low,
se tt ing the RS-conf igured
sect ions of U11( and D.
When set, pin 8 of U11 goes
hi gh turnin g o n LED 1, a
fro nt-pane l ind ic a tor of
latch 1 status. The comple­
mentary output fro m the
la tch, pin 11, is inverted by
U15 and provides an iso­
la ted logic-high output at
edge-connector channe l 1
output which can be used
to activate whatever func­
tion 1 interface you choose.

'UIOClIOIO , OUT

n"CT'OIO Z OUT

FUIOClIOIO ~ OUT

,..

the counter output to a low
level on one of its output
lines . In operation, decimal
outputs 0 and 1 are not
used , le a v in g l ine s 2
through 9 to do t he work .

Now that we've covered
t he ring detector, tim er, and
decoders, le t' s take a look
at the schematic, Fig. 2, and
follow a command thro ugh
t he stee ring gates and out­
put la tch.

needed for operation of the
boa rd and are there fo r
creatu re convenience only.
It's important to see the
status of the counter when
testing, and the seven-seg­
ment LED wi ll indi ca te
when the t imer executes
the command by d isplaying
the return to zero .

UB, on the ot her hand, is
essent ial to t he operat ion
of the system for it converts

Fig. 3. Parts p lacement.

Photo A. Top view of board.
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ing ring turns on Q2, effec­
tively sho rting out timing
capacitor (2 and rese tting
the timer. The same pulse
from U2 is inverted by U3A
and steps the counter, U4.

The co unter's out put, a
BCD total of rings rece ived
since the last timer firing , is
decoded simulta neously by
US and UB US, a seven-seg­
ment decoder, and its dis­
play, U6, are not actually
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t r igger just above the trig­
ger level. about 1.5 volts
measured at pin 1 of U2.
Action of the ring detector
can be adjusted by bringing
the pickup close to the
body of a transformer-type
soldering gun w hile tr igger­
ing it. You may be surprised
at how f ar the pickup can
be from the gun and still get
reliable action. Attach the
pickup to the phone case
using the suc t ion cup. Exact
locat ion can be determined
by moving it around the
phone while it is ringing and
wa tc h ing t he " incom ing
ri ng" lE D.

What to control is left up
to your imagination. Some
of the contro l functions we
use are: function 1 - repeat­
er on-off; f unct ion 2-auto­
pa tc h on-off; f uncti on 3­
brag-ta pe disable; and fun c­
t ion 4-squelch adjust .

So get your wire-wrapper
out and get going. When
you 're done, you will have a
versati le and reliable ad­
d it ion to your system .

Thanks go out to Jim
W 3BB S for his encourage­
ment and Joe N3JD for the
photography. •
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tion possible if you get a re­
issue o f a num ber used by
recently defunct " Piet ro's
Pizza Pal ace." It 's also
good practice not to use the
same phone l ine for auto­
patch and contro l because
the contro l operator who
tries to dump a nuisance
patch will get greeted by a
fru strating busy signal.

Wrap-Up

Although the inductive
ring detec tor is new, th is
system has been in use for
abou t fi ve yea rs with excel­
lent results. Previou sl y, we
used a direct connect ion to
the phone line which also
worked well . However, we
worried what Ma Bell
would say if she knew.

When powering the con­
trol ler, use a wel l-regulated
supply good fo r about an
Amp to be safe. Another
good idea is to flo at the in­
put to the regulato r on a
battery , as momentary
power interrupt ions quick ly
upset the output latches.

Hookup and Adjustment

Pot R1 m ust be set to put
the input to t he Schmi tt

Phoro B. Bottom view of board.

t ro ller if your operating
system is TT L-compat ible.
If not, some type of inter­
face will be requi red.

I use a simple relay con­
t rol circuit, Fig. 4. The re­
l ay s and accom panying
driver transistors are locat­
ed on another card p laced
alongside o f the controller
in the ca rd cage. Some
types o f miniature reed re­
lays can be d riven directly
by TTL levels, and if you're
really a pu rist and desire to
sw itch the repeater primary
power, a solid-state rel ay
d riven di rectl y by TTL can
be used.

Phone Requirements

It's obvious that this type
of system has some draw­
backs. It cannot d ifferenti­
at e betw e en c ontr o l ­
operator ca l ls and wrong
num bers. W e've had no
problems in the time this
system has been in use, bu t
there are a few t hings to
keep in mind w hen ordering
your phone. Cet an unl isted
number for obv ious reasons
and ask for a new num ber,
one that has never been
issued . Imagine the frust ra-

zo, U 22 ,.)
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lay the reset pulse -to the
counter to ensure that the
co m m a nd is executed
before the count is can­
celed.

Operation of the three
add itional fun ction latches
is identica l except for the
amount of rings necessary
to selec t the part icula r
command lines. Tab le 1
shows the operating code.

Fig. 4. Relay-control inter­
face circu it.

,~,

' "

Construction

My board was w ire­
wrapped on a standa rd
4 Vz " x 6" glass board with
edge connector attached. I
used a board manufactured
by Do uglas Electron ics. 718
Mar ina Blvd.. San l eand ro
CA 94577. Made of exce l­
lent quality mater ial. in­
clud ing gold-plated edge
connect ions, it has room for
20 16-pin DI Ps and a conve­
nient power bus arrange­
me nt so no Vee line runs
will be over an inch. Desig­
nated type11 -DE--6, it's a b it
expensive at $16.00, but
you get what you pay for.

Parts placement is not
critical. M y layout is shown
in Fig. 3. As with all TTl
projec ts, be sure to scatter
a few O.l -,..F d isc c aps
around the power bus to
soak up the spikes.

Interfacing

The TTl levels can be
used directl y from the con-
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MikeWireless

Stop: The sl eering wheel mike cord
tangle. Stop; Running back and forth to
answer a call on your radio. Stop: The
toconventence of being lied 10 your
radio during long OSO's. The Remote-a­
Mike may be connected to any HF. VHF
or UHF ham transceiver. Just connect
the Remole-0-Mike receiver to the mike
input jack and each time you press the
PTT button on your cordless mike your
ham rig will tunctfon as your normal
mike. The aemcte-o-Mnce receiver will
provide both the PTT and audio to your
ham rig.

Use in and around the house, auto.
boat etcetera Just like a repeater w ith
a range of up to 300 ft. Each Remote­
Q-Mike includes a XTAL controlled Wire­
less FM mike and FM receiver. How do
you spell mike cord tangle relief(Remote­
D-Mike) Order today for your mike cord
relief.

• Range-up to 300 ft.
• FM Audio
• XTAl Controlled
• Simple Hook-up
• Reliable years of service

FM
95

FM RECEIVER

$

WORKS ON ANY RADIO-MOBIL OR BASE

To Order Call (714) 26S-S131-Free Shipping
9520 Chesapeake Dr. , #606 A , San D iego~. CCiiA:-:99:22-1j;2~3i1 _.,'"-- - - "'" ,..-.,____ Discount Ham Radio

TEN,TEC Model Sot6 OMNI/Seriu·C .... solllhble.
200w SSB/CWHF transceeer 9 Hf bands. 1GO·1Om
Includmg 10. IS&245 Mhz&10 MItz WWV:40 KItz VfO
o~erfu n Instant band cbange, no lune- up Digital rea·
oout,su 0 4]" lEOs · read 10 100 Hz 8-pole 2 4 KHZSSB
nner and aud IO actwe hlfer seecr standard SSB nner,
optIOnal 18 KHz SSB hlter Or oplional CW lilter plus 450
Hz or ISO Hz of aucrc filtering. SOdB notch filter .!. 500
Hz&! 4 KHzoffset luning, QSK CW break.m. ....ox« PTT.
adi . "LC. S/ SWR meter, sdetere. bUilt -In spkr. 1l8vdc
@ 18A, SWIl·14 L.t"w ·14'd, 14L.t lbs
Regular $1289 - Sal. Prlce$789'"

Common OMNI-C/ARGOSY ,lcu"smrie.:
215PC Ceram IC microphOne'll /COlI cero U goe
21 7 SOO Hz 8·pole CW lilt (Reg SS9) .. SALE 5."
218 18 KHz 8 pole SSB lilt. (Reg $59) SAtE 5.'S
219 250 Hz 6-pole CWfilte r (Reg $59) SA LE 5. ' \
23. Speech Processor (Reg. $139) SAtE 12. 11

21. Electret rneropnooe.. . .. .•. ... .. . .... ... .... •. • S­
OMNI-C ,l(Tl's.orib.-
280 1SA powe! supply (Reg S169) ..... SALE SISot~

255 Delu_e Ps 'II/speaker (Reg Sl99) SA tE 1"
20 Remote VfO (Regular Sl 89) SAtE 169"
11-tO DCclfc UII breaker.. .. .. . .. .. . .. .. .. .. . .. .... l Ql11
645 Dual pa;ddle keyel (Reg $851 ......... SALE 79'"
ARGOSY ,lCCf""\~Ol'";b:

225 9A power supply (Regular SI29)... SALE$11911

220 24 KHz 8 pole SSB hIt. (Reg $59) SAtE Sot' \
222 Mobi le mount. .. .. .. _.. .. .. . .. .. .. .. .. .. .. .. .. 25-
223A NOise blanke r.. ............. 3.(1'0
22. Alld lo CW hlter . 3. 1PC1

226 2S KHz clysla lcalibrator .. 39'"
670 $Ingle paddle keyer..... .. ... .. .. ... .. ....... . 39'"
1125 DC Clfcull bleaker " /cable 18"

TEN-TEC Model 525ARGOSY All so11l1 ·state. 10/100
watt SSB/CW Hf Tr~nscetV!1 6 Hf bands 8O-1Om.
Includmg 30 meter band & 10 MHz WWV: 40 kHz VFO
o~erllrn en eechband edge Inslinl band change. bf~d ·

banded. no recever front end (II' lIn~1 tunmg Analog dial
accura te to !. 2 kHz 4-pole 2.5 KHz crystal SSB blter.
senS4 ~~I I ~ 03 uV for 10 db S + NIN reno. Meter shows
forward/ reverse power. SWR & received signalstrength.
atlsel tuning z 3 KHz,notch hiler. QSKCWbrea k-in &PH
on SSB. ssetcne. adillstable AlC ReQllues 1J8~dc @
9A. 4',,"h • 9"'11 • 15"d. 12\', lbs
Regular $579 - Sale PrIce $469"

In Wisconsin (o u tside Milwaukee M etro Area)
1-800-242-5195

WICKLIFFE. Oh io U092
28940 Euchd A~enue

Phone (216) 585-7388
Ohio WATS 1-100·362-0290

:::::'" 1·800·321-3594

Order Toll Free: 1-800-558-0411

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

ORLANDO. Fl a. 32803 CLEARWATER. Fla, 33515 LAS VEGAS, Nev. 891 06 CHICAGO. illinois 60630
621 Commonwealth A~e . 1898 Drew Street 1072 N. Rancho DrIVe [RICKSON COMMU NICATIONS

Phone (3051890 238 Phone (813) 461-4267 Phone (702) 6.7·31U S4S6 N. Milwaukee A~enue

Fla_WATS I·SO(H32·9424 No In·Stale WATS No In·State WAYS PhOI'le (3121 631·5181

~~~~~t 1-800-327-1917 No Nationwide WAYS ~~~~:~t 1-800-634-6227 ?~,~~?: 1-800-621-5802
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Up and Coming:
Direct-Broadcast Satellites

The only thing not up in the air in this business is the satellites,
so this budding technolog y is not just pie in the sky.

A sk three different peo­
ple about direct-broad ­

cast sate ll ites (OBS) and you
are likely to get three dif ­
ferent answers. First, there
are the entrepreneurs. To
them, DBS is the go lden op­
portun it y of the 80s, a
chance to make big buck s.
Next, there are the local
broadcasters and cabl e TV
o perators. They conside r
television direct from the
satell ite to be a threat. e~­

peci ally since the spacecast­
ers will have lim ited local re­
spons ibil ity . Fina lly, there
are the engineers. The sl ide­
ru le and soldering-iron set
consider direct broadcast­
ing to a be a noble chal lenge
requiri ng powerful transmit ­
ters and low-cost yet sensi­
tive rece ivers.

What does DBS mean to
you? That depends. But
don't go on to t he next arti­
cle in hopes that D BSwi ll go
away. Why not f ind out a bit
more as 73 enters its second
year of sate ll ite TV coverage?

Before go ing too far, it is

only proper that we ac­
knowledge that a form of
satell i te broadca sting al­
ready exists. But any sub­
stantial sim ilarity between
the current TVRO craze and
aBS ends there. Gone is the
need for a 10-foot d ish in the
backyard and a $1000 re­
ceiver in the living room.
Central to the concept of
1990s-style DBS is low cost
and small size. That way,
spacecasters hope to attract
an audience as broad as the
country itsel f .

Just about the only as­
pect o f DBS not up in the air
are the satell ites them­
selves. Even though thi s is
an industry in its infancy and
todav's plans cou ld very
well line to morrow 's w aste­
basket , several th ings can
be said with a good dea l o f
certainty.

The d irect -broadcast ser­
v ice will use geosynchro­
nous satel lite s, m eaning that
l ike todav's TVRO birds,
they'll appe ar f ixed in the
sky. A ll that a US viewer wi ll

have to do is po int his or her
dish to the appropriate point
on the southern horizon. No
tracking or movement o f the
antenna will be required
o nce it is locked o nto the
selected satellite.

We also know that the
D BS signals w ill be in the 11­
12-C Hz region, where fre­
quencies have been allocat­
ed for such pu rposes. Thi s
wil l require new technology
since relative ly l ittle is avail­
able in the way of low-cost
consu m er elec t ronics at
t ho se frequen c ies. The
choice of the 12-GHz "Ku"
band almost m akes the pres­
ent day 4--GHz satel l ite-TV
gear look like it is meant
for de!

A third " fact" is that DBS
offerings are expected to
supplement rather than re­
place the current system of
local broadcast ing and ca­
ble telev ision. You might
w ant to wa it a while before
climbing up on the roof to
take down the old VHF-UHF
aerial.

Pie in the Sky

Im agine a business with
20 m illion customers, each
of whom spends $500 for a
receiver and shells out an
addit ional $1 0 per month
for the priv ilege of unscram ­
bling signals. It doesn't take
a calcu lator to f igu re out
that DBS equals big money,
probably in the bi llions of
dollars per year . And, as you
might expect, a lo t of people
are already looking for a
piece of the ac t ion. Part ic i­
pants in the DBS free-for-al l
range from big guns like
RCA, CBS. and Western
Union to a handful o f base­
ment tinkerers bent o n
bui lding a better mousetrap,
receiver sty le. Someplace in
the m iddle are outfi ts like
Advance, lnc.. and Home
Broadcast Television, hardly
househo ld names- at least
not yet.

M oney-mak ing methods
vary. Firms l ike RCA and
Western Union, already ex­
perienced in satell ite tech­
nology, would l ike to act as

DBS: IS THERE A DISH IN YOUR FUTURE?

Short ly after this article was written the FCC granted ap­
proval to Satellite Television Corporation's plan to construct
a direct·broadcast satellite-television system.

Satelli te Television, a subsidiary of CommunicationsSatel­
lite Corporation. was the l irst firm to apply for spacecasting
rights and Is the first firm to get approval. The STC proposal,
which calls for four satellites, suggests that three channelsof
scrambled programming could be activated by 1986.

Eight other applications for direct-broadcasting service
were scheduled for FCC action by theend of 1982. A Septem­
ber 24, 1982, Wall Street Journaf report goes on to say that no
DBShopeful will receiveorbital or frequency assignments un­
til alter a hemispheric conference in mid-1983.
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US Home Eartt\.Station Sales

1982 '9M 1987 '990
Backyard Terminals

Unit Sales (thousands) 25 75 '20 5
Installed Base (thousands) 4' ' 6' 506 611
Revenues (S millions) 175 375 360 15

Rooftop Terminals
Unit Sales (thousands) 216 2000 5000
Installed Base (thousands) 290 3582 15582
Revenue ($ mill ions) 650 ' 420 2270

(Source: International Resource Development, Inc.)

Fig. 1. Internat ional Resource Development, Inc., shows a
growing market fo r " back yard" TVRO term inals through the
mid-1 980s. By the end of the decade, the "rooftop" terminals
will begin to predominate.
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COMPLETE SYSTEMS
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Com m unicati ons
L>L ·:.!OOO • 10 ' ..
Prodelln fibe rglass dish wit h Pola r ­
m ount . I'olalron II ": le ctron lc
Polarizer a nd 100 ' Ca bles
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COMPLETE SYSTEMS

OXH 1100 Stereo
Re ceiver . L Ne
and remote con t r o l to ' P rodelin
fibe rglass d ish w ith I'o la r m o unt •
t-otatron [I E le ctr-ic Pol a r izer and
Ca bles

V I SA and MasLer Card
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Keyers, Filters, Telephone,
Log Book, Etc.. .
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N OT Inclu ded

F .O.B. Culver C ity
(eA Residents add 6% sates ta x)

NOW IN STOCK-----

A FInely Crafted PIece of FurnIture
With a REAL Purpose

Ca ll : (213) 837-4870 o r Write for Informat ion

S-F Amateur Radio Services
4384 Keystone Ave.• Culver City. CA 90230
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a re fina lly a ccepted for OBS
and no matter who the pro­
gra m suppliers a re. there
w ill be a good market for
know ledgeab le engineers
and tec hnicians. After a ll.
someone has to design. in­
stall , and maintain those
twenty million terminal s. •
References

1. " Strat eg ic Inco rpora ted,"
press release for Small Sate llite
Earth Sta tions: US Market Op­
portunit ies, 1981·1989; October,
1981.
2. " International Resource De­
velopment, lnc.," press release
lor Direc t Broadcast Sate llite
Systems, September, 1982.
3. " Fourteen Seek Direct Broad­
cast Righ ts," Aviation Week &
Space Technology, August 10,
198 L
4. " FCC Approves DBS," Avia­
tion Week & Space Technology,
May 4, 1981.

Part II of this article, next month,
will focus on the technological
challenge 01 DBS.
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Dismiss a ll those d re ams
of the b ig bucks? No, not
nece ssar ily; just re cognize
tha t DBS is no t goi ng to be
an " a fterthought" ind ust ry
with the ho bbyist roo ts that
the pre sent-day TVRO fie ld
has. A numbe r o f the manu ­
fa ct urers have already
caught o n to this and are
claiming that their antennas.
designed for 4-GHz recep­
t ion. will work just fine at 12
C Hz. A few com pa nies are
even t inkering w ith Ku-band
ci rc uit ry. But no ma tt e r
wha t te chnica l sta nda rds

Fig. 2. Research by Strategic Incorporated suggests that DBS
sales will capture much 01the unit total for the Earth-station
indus try but consist of less than half of the dollar rotaf.

al receiver that chara cter­
ized ma ny e a rl y deale rs just
don 't ha ck it a nymore . Am ­
bit io us selli ng and tru ly in­
novative products will sti ll
catapu lt the small-time op­
era t io n upward. but the
days of quick profit. if there
eve r were any. a re no w o ve r.

Whither TVROI

Where does th is leave the
pote nt ial ba ckyard o wne r
and the do zens o f firms cur­
re ntly in the TVRO market ?
There have been no signs
that dist ributors currently
using the 4.cHz satellites
will aba ndon them in the
near futu re. To do so woul d
place an enormous bu rden
on the cable-TV industry.

The home TVRO market.
which insiders pe gged at
about 50,000 te rmina ls in
1982, should continue to
grow through the mid-1980 s,
Poten tial growth stoppe rs
would be fede ra l regul a­
t io ns rest rict ing or pro h ib it­
ing " una utho rized" rece p­
tion o r a wide spre ad mo ve
towa rds sc rambling signa ls.
So fa r. few suppliers have
considered it worthwhile to
invest in encrypt ion to lock
out the home segment. With
t im e . t he su ppliers m a y
overcome the ir re luctance
to "de a l dir ect" with the
home viewer and o ffer so me
sort of p lan fo r au tho rized
home re cept io n.

The e nt reprene ur who
sees the rosy market p redic­
tions and wants to jo in the
home-terminal fray faces a
tough road . Carage and
basement operato rs a re
qu ickly falli ng by the way­
side as f irms grow and at­
t ract o utside capital. The
homemade d ish o n the back
o f a p ickup a nd the margin-

Fig. 1. from In te rnation­
a l Re so urc e Develo pment,
Inc .. sho w s not o n ly the
forecas ted growth o f D BS.
but a lso the e ffect that it
w ill have on the TVRO in­
dust ry. Se llers of the bac k­
yard termi nal can expect a
growing market through the
m id-1980s but wil l feel the
DBS pinch by 1990. Gra ph­
ics fro m Strategic Incorpo­
ra ted (Fig. 2) show that home
antennas may const itute a
who pping 96 percent o f the
small Earth stat ions sold in
1990 yet make up on ly 45
percent of the dolla r vol­
ume as a resu lt of the m uc h
lower per-unit cost of DBS
terminals.

ca rriers. leas ing sate llite
transponders to broadcast­
ers . Other groups. like Unit­
ed Sta tes Satellite Broad­
casting Co.. will need to
seek o ut technica l pa rtne rs
to complement the ir skill in
produci ng programs and sell­
ing ad vert ising, A third seg­
ment of DBS ho pefuls would
like to act in a manner sim i­
lar to ca ble-TV supplie rs,
They wo uld purc hase most
of their program m ing a nd
generate income from re nt
on decoder boxes or royal­
ties paid by local distributors.

The markets for d irect
broadcasting are a s va ried as
the potential supp lie rs. CBS
has requested three c han­
nels. One slot would se rve as
a feed to loca l CBS stat ions
and ind ivid ua ls unab le to
receive loca l broadcast s, The
re ma ining two channels are
needed to dist ribute pro ­
gramm ing d irected at bu si­
nesses like cable TV a nd
movie theate rs. CBS signa ls
would. in all likelihood. be
sc ra mbled to prevent unau­
thorized reception ,

Other proposal s. hke the
one from Nationa l Christian
Network. suggest rea ch ing a
large au d ience with costs
offset by ad vertiser support.
In th is insta nce, there is little
to be ga ined by scra m bling
the signa l.

Crystal Balls

Giving a precise estimate
of the size of the DBS pie
and how it is to be divided is
as difficult as it is foolhardy.
You ca n get a general idea
by turning to expert re ­
se arche rs. Fo r example. after
consu lting the woolly worms,
Inte rnat iona l Reso urce De­
ve lopme nt stated, in a re­
lease for a $985 market re­
port. that "o ve r 15 m ill io n
US ho me s will have rooftop
DBS terminals by the e nd of
the decade." An announce­
ment publicizing a $1500 re­
port from Strategic Incor­
porated is slightly more con­
servat ive. predicting (1) that
DBS won't get a fi rm sta rt
unt il 1985-1986, a nd (2) a
1990 sa les figure o f 160,000
a ntennas for DBS,

40 73Magazine' February, 1933



•

•

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

'~ ., ., .-. '1' I
~;, "~ r: .·\~

\\Clltl.'UQ

•_"*"" coo ....
"" ...' -""' " °"""'_" .., COOfOC' , _

Toll F,.. Humbert:
"'ISIlll CA 11IlXlI362 -~ ccrsoe CA (8OOl ~2l-~

.....'.... """'" " -.....'0 '_ ,.."""
COONC''''' ,"" """" ....0(;_,

I

r.>)

......

-....- /

•

OltTRI.IJTOR ""CI

The'NEW" Polar-matic Ultra Feed

5995 0

Improve your system Qualify with the
EFH·75 Microwave Feed. It etters
precision polarity selection using the
attract ive control shown here.

INST...Ll.ATION FEATURES; 130" 013 oonduc1Of ..... ,nclUO'd
T'ERMIN.....S ItllChll(l I t Nthenc! ' NO MORE SPLICING · Molded
le,,,,,,,,,1 POItl on _IOf _ . Pelnted IlI!1I _II CON_.
ON·OfF Ich on COf* <> bOo • Pow",...... l~hl on cont'oI box . .....
"I!CI! he,""'a,. included

101BOMAN INDUSTlllES ..1!i1
"'TlWl'I NOOUCflOl'llllON
aXXl HAll RD , DOWNEY. CA lI02_,
12l3l _·_ '

C' }
'- ''----

,­-
--
1: .,-.
<o-

LNC
" Wh y b o lh e , .... ith a

separale Do....o Converler.
• cables. el c.') Combined

lO.... -N o iS e ...m pli fie,1
Down Converter l ealures:

• G,oul'lded Input COUPling
p,OleclS all&,n,1 SIalIC '0·

• 1",I",ence and IIghl nlng
dam all" _ Low- loss. high'l VS W R Int egfaled CIICu l1
assemb ly - One-p'ece
houSIng and gaskels en·
su'e a .... ....Ihe_ lIght case

-\

,.,..--.....,;. .),., .....".;
• •

SR·800 RECEIVER

,~ ~ "'.
• • •

c
r @

I:l B

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

1180"' '''N INOUStRIES

,

..

By.
",,\,,\\ \1 >, I>
t..~' (If'T lONAl ~

C.o.sSAGRAIN ...
H ED ::.:

<:("'lJll'~

c•

-"
c
-

"sUPER DISH '~HERMO COMPRESSION atOl OED

The Bomao S"'·3OOO is a THERMOCOMPRES­
SiaN MOLDED Satellite Aoter'tr'ta .. NO
MORE GRIEFI FEATURES; 3_0 meter d iameler
- 8 ioterlockiog fiberglass secncns to' quick ,
prec ise assembly - Unique des ign allo.... ' 10'
superio, st ' en reeiSl ance to ....ilhsland ex­
I ' eme envl 'onmenta l ch anges, NO MORE
GRIEF I

T ~e Boman SR-aoCla Si l l lin. Recel. e, u~., ed.anced lechnology to provide high quality
,eceptlon I I I.e.... alfordable pri ce, Features: 2~ C~aonel capabIlity - e auOio chlonels ­
l Ine IUn,"'OI con l.ol - AFC - Illuminated .,gnll stre"Olh mele. - eltractive deSign
hit eny oeeo.

O RDER WITH
... . 100· (LNGl
B · no- (LNC)
C • Do....n Converte,



-".

Other Items
Antenna trees

tcax SWItches

TorOlds Bealls. Rods
WIre

Re5lSlors
CoJpacitorS
Eodosllres

Bn. 411 S. Greenvltle , NH03048
(£>0 31878·1 033

How to
tell a YoCom

5/8 wave
antenna from
Its imitators:

this cutaway shows
the base spring /coil ,
its feed tap , and the

resonant c ircuit
capacitor. Or you can

simply check the VSWR­
your t ransmitter w i ll

apprec iate the difference .

~~~~~~........_ BASE~ SPRING/COIL

539 50 '

539.50"

$37.50°

r»->~r....-- TAP FEED

1982 Catalog SOC

SHORTWAVE LISTENER
APARTMENT DWELLING HAM

MINI·ANTENNA KIT ­
ACTIVE ANTENNA

s..... II;
MIAMt. Feb. 50 6

VoUom
:'-~!:=:::;~:~PRODUCTS CORPORATION

;:: 65 East Palatine Road
(312) 459-3680 Prospect Heights, IL 60070 ... to

VoCom's 5/8 wave gain antenna:
• Dramatically boosts reception.
• Gives your hand-held full quietmq from places

you're nearly dead in with a rubber duck .

Here's Why It Works So Well:
In order for a 5/8 wave antenna to provide Its tu ll appar­
ent gain over a standard 1/4 wave Wh iP, It must not
only appear as 5/8 wavelength at 2 meters, but it
must also util ize a ground plane. Since you can't al­
ways operate your hand-held from a car roof or other
metal base. VoCom found a way to emulate the
ground plane.

At right is the circuit that does it . The con that
doubles as a base spring is tap fed, and a
matched capacitor completes the reso-
nant circuit .

The result is an antenna met. fully ex­
tended, displays better than 1.5:1 VSWR
across the enure 144-148 MHz band.
And, when collapsed, it is the operat­
ing equivalent of a rubber duck.

REACH O U T I

12 men VOltage probe receiving antenna remote preamplifier for
good SIN outperforms or equals vemcar on 40·160 M requires
12v de eu essman 100rna KIT $32.95'

ALSO
B&W SWL Trapped DIpole Antenna

11·49M SWL Bands
B&W SWL PortableWhip Antenna

11 -49M SWL Bands
B&WHam PortableWhip Anlenna

2·40 Meter Bands
' P1us$2 SO Shlppmg & Handling

GAIl" "'APORT BO" """ E ATE:
SA" MARCOS " ~AS ,_

BUTTERNUT
ELECTRONICS
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RTTY - 50
Basic Terminal Unit

RTTY - 100
Expanded Version of the Popular

RTTY - SO

DIRECTION
FINDING?

COMMUNICATIONS DESIGN INC.
1105 Lehr 5 1 - West Mem ph,s. A rkansas 7230 1

(501) 135-4S6Cl

• '" Pole Filters
• AG e l8Odb)

• AFSK
· 8501110
• TTL & RS232
. 60 rnA Loop
• Loop Supply
• Auto Start

• 60 rnA Loop KeyIng
• Pll Oemod "' /2 pol. Mer $7900
• AF 5K GenerllOl'

Call or write for FREE ca,alog with over
65 P.C. Boards & Kits_

I That Sends I
I -.-' I
I - - II Tuno ""'" 10 I

I } I
Mini-Terminalt m

I suggested price $299.95 I
Allin one package-cw, RTIY, ASCII send /receive and

I
hard COpy capability for under $300. Unbelievable, but I
true! Again, Kantronics puts all the features you want
In a single unit: The Kantronics Mini·Termlnal.tm

I
YOU send CW with your key or keyboard, and the Mini· I

Terminal,mconverts to RTIY or ASCII. Mini-Terminal tm

also reads all Incoming CW, RTIY, and ASCII messages

I
and reads out on a bright green 10-dlglt display. For I
hard copy simply attach any centrornx comparable
printer, such as the spson MX·80 or the paper Tiger, and

I
watch the Mlni·Terminaltm dO the rest. I

A complete COde reader and RTIY terminal, with
printer compatablllty all In one package only

I
2Vz"XS"xS1A". Get all you can for your dollar; get the I
Kantronics Mini-Terminal.,m

see your local Kantronics dealer, or contact

I II~Kantronics I
L (91 3) 842-774S 1202E.23rd Lawrence, Kansas 66044 J
--------

* No Receiver Mods

* High Se~ltlvlty

* 135-165 MHz Siandard Range

* Mobile, Base or Remote Use

* Bright LED Dlspley

* Optional Digital Readout

* Optional Serlallnlerlaee

* Kits or Assembled Units

* l2VoC operetlon

* 90 Day Warranty

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.

DOPPLER SYSTEMS
5540 E. Charter Oak
Scottsdale, AZ 85254
(602) 998-1151
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Dave Inllfam K4 nv/
1\1f'.II, Box 49Y, #1201 Soulh
Br,m in/olham Al J5Z10

Work the Russian Robot Ops
The robots aboard Russia's two new satellites are cantankerous

and challenging. Here are some tips on how to work them.

Amateur satellite setup at K4 TWI includp,s lcom 202 and
..W-Watt amplifier for uplink, lcom 7JO for downlink. 12-volt
power for the 40-Watt amplifier is pulled from the lcom 7JO's
P5 1S power suppl y. 55 TV capabilit y included. The program­
mable M orsematic kever was used for contacting RS5 and
R57 robot s. SF radio des/... with upper shelf holding 2-mefer
gear pro ves a great convenience for sa fellite opersnons.
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T he recent addition of
several Russian space­

c raf t into the amateur radio
satellit e program truly ha v
created a flurry of exci te­
ment on the HF and VHF
bands , In addition to intro­
ducing many newcomers to
amateur satellite activities,
these birds are also renew­
Ing wide-spread Interest In

mode A communications
(2-me t!! r SSB/CW up link,
lO-meter SSR/CW down­
link), If you would li ke to
relive the sheer fun a nd

rig. 1. Frequency-relarion chart which can be med for guid­
ingoperetions during J sa fellite pass. An RS6 uplin/... ,\ ignal on
145.928 MHz, for example, would be relayed on 29.428 M Hz
(+ Doppler) A llow + 3 kHz on all RSdownlinks for Doppler
shifts.

the RS satellites are their
straightforward band-to­
band frequencv relations
and their orbital -calculation
simplicity. As shown in FiR.
1, each satellite receives sig­
nals within a SO-kHz spec­
trum of 2 meters and line a r­
ly relays them wit hin a
SO-k Hz spectrum of 10
meters.

Each spacecraft's beacon
ca n be used for determining
whe n that bird is wit hin
co mmu nicat ions range and
for ind icat ing w hen its t rans­
lato r is on/off. The beacon
con tinuously transmits a
se r ies of l e t t e rs and
numbers, c a lled informatio n
c ha nnels . Transmis s ions
contai ning KOO indicate the
t ra nsponder is off, Kf)S to
K99 signify that the tran ­
sponder is operational .
Equipped with his own copy
of the previously-mentioned
frequencv-relauon chart for

RS7 and RS8
Uplink (MHz) Downlink (MHz)
145.960 29.460
145.970 29.470
145.980 29.480
145.990 29.490
145.999 29.499
Beacon 29.500

RS5 and RS6
Uplink (MHz) Down link (MHZ)
145.910 29.410
145.920 29.420
145.930 29.430
145.940 29.440
145.949 29.449
Beacon 29.450

satellites : app roximate ly
1700-km altitude and 25
minutes. Numerous inter­
continental QSOs have
been conducted each day
via the RS satelli tes, a nd you
can jo in this excitement
wit h a min imum of e ffort.

The RS satellites exhibit
very high sensitivity, elimi­
nat ing the need for sophisti­
cated a ntenna systems or
high-power uplink signals.
As an example, I recent lv
made fine contac ts during
a n RS pa ss while using low
power (10Watts)and a J ver­
t ical fo r 2 me ters. Mode A
com m unica tions a re the
easiest way fo r HF-Iaden
amateu rs to join today's
space act ivities, and thp
automatic QSOing robots
aboard RS5 and RS7 are an
absolute b last to contact.

RS Satellites and Orbi ts
Two prime attractions of

enjoyment of you r early
days in ham radio -those
times when every contact
held spec ia l meaning and
gave you a feeling of ac­
complishment -you've on­
lv to join the action on our
amateur radio satellites

The sta gge red orbits a nd
comparatively hig h alu­
tudes of RS (Radio Sputniks)
space craft afford a com­
mun icat io ns ran ge a nd
pass-opera t ing time roughly
equivalent to t he now-et as­
sic OSCAR 6 a nd OSCAR 7

..~

,
•



Fig. 3(b). QSO format used for contacting robor operators
aboard RS5 and/o r RS7 setettites. Speed must be bef~..-een 16
and 20 wpm, and keying musf be exact

Fig. J(a). Frequenc ies used by the RS robots for contac ts w ith
Earth-based amateurs. Frequencies ma y vary + 3 kHz w ith
Doppler shift.

CO de RS5 ORU on 145.826 MHz $;A
RS5 de K4TWJ AA
K4TWJ de RS5 R OSO Nr 740 RST579 OPR
acect...etc...K
RS5 de K4TWJ R a so RST579 OTH ALA OPR
Dave...etc...K
K4TWJ de RSS aSL 73 CO de RSS aRU...
etc ...AR

The robo t' s recei ving
bandpass is approximately 5
kHz , yet any {or all } signals
load into memory and are
relayed on 10 m eter s. w ith
the same pitch. Thus you
can hear the 2-meter inpu t
exact ly as the robot hears it.
If all stat io ns attempt ing to
contact the robot use FM-re­
peater tacti cs (t ransm it on ly
when other stations are no t
t ransmitting-an easy task
since satellite operations are
fu ll duplex), confusion is
elimina ted and all can enjoy
contacts.

Even with those situat ions
dealt w ith, robot contac ts

are yet a challenge: RS5 may
tell you to send faster (QRQ)
o r se nd bette r (QS D).
Despai ringly, you load the
complete Q SO format into a
p rog ra m mab le kever o f
variable speed and plot a
wee-hour pass to avoid
Q RM. That time, RS5's robot
only listens (you hear your
10-m eter-rel ayed signa l s,
bu t where's the robotvl and
RS7 fo llows a few minutes
later cal l ing CQ ' The Rus­
sians can truly be proud of
their designing and pro­
grarnrnmg of these robots.
They 're cleve r, in spiring,
chal leng ing, agg ravat i ng,
and fun . If yo u m anage to
wrangle a contact, you 're a
fairl y good operator.

Satellite Equipment

There's a good chance
you already possess the
ba sic eq uipment for RS­
satellite operations, namely
an HF rig with fu1l10-meter
coverage and an all-mode
2-meter rig. You've only to
combine these un its at one
operating locat io n to join
the excitement of amateur
space commun ications Al­
though the RS satell it es.
usually produce a slightlv
st ronge r downl ink signal
than OSCAR 8, a relatively
sensitive receiver is desir­
able (TS-830, TS-13O, le-73O,
FT-102, etc.I An outboard
receiving pream pli f ier is
also quite beneficia l, but
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Uplink Downlink
Receive Transmit

145.826 MHz 29.331 MHz ( ± Doppler)
145.835 MHz 29.341 MHz ( ± Doppler)

Sateiiite

AS5
AS7

Robot:
Amateur.

Robot:
Robot:

Amateur.
Amateur.

Robot:
Robot:

Assu m ing an amateur
contacts the robot, he re­
ceives a signal report and
QSO number, etc. , which
can be used for QSling the
u nique space-type contac t.
Following a su bseq u ent
rep ly and excha nge o f 73s,
the robot again calls CQ
and begins fu rther Q SO s.
As thi s art icle is being wr it­
ten, heavy pileups and ill -in­
formed o perat ions on the
robot' s 2-meter li stening
frequen cy are ca using jam­
ming and confusio n. Sim ply
stated, all stat io ns must
take tu rns ca l ling and work­
ing the robot. Tran smi ssions
m ust be held to one sta t io n
at a t ime, otherwise Morse
tran smi ssions become a se­
ries of unintelligible dashes
o r continuous ca rr iers.

TIme Activity Beam Position

2230 EOX South
2232 ADS South
2234 CW SSW
2236 CW SW
2238 SSB West
2240 SSB West
2242 PASS MIDDLE West
2244 CW/SSB WNW
2246 CW WNW
2246 CW NW
2250 CW NW
2252 LOS NW

quencies , inc rem e nt ing
bea m -anten na po siti on,
etc .I The operator is then
free to enjoy communica­
t io ns fun.

As RS satell ites are quite
sensit ive, they require only
a few W atts ERP (Effective
Radiated Power) for suc­
cessful operations. Please,
gang, bear that fact in mind
and contro l your 2-meter
p ower accordingly! Tran ­
spo nders on some RS satel­
l ites have been cont inuo usly
knock ed off by amateurs
running excessive 2-meter
ERP. In order to prevent age
damping and attenuation of
others' signals, your satel­
lite-returned signals shou ld
always be slight ly weaker
than the beaco n (approx­
im ately 4O-Watts ERP).

Working the Robots

Two of the Russian satel­
lites, RS5 and RS7, ca rry
automatic QSOing robots
w hich. conduct sepa rate
amateur radio activities ap­
proximately 100 kHz below
thei r sp acec raft 's tran ­
sponder-see Figs. 3(a} and
3(b). The robot w ill call CQ,
10 (either RS5 o r RS7), an­
nounce its 2-meter CW lis­
tening f requency, and stand
by for ca lls (bed lam, which I
w ill d iscuss presently).

Fig. 2. A typica l antenna
p lacemen t/operating chart
drawn for a p lanned RS pass,
indicat ing planned activit y
and antenna movements.
Since th is in formation will
be used only one time it can
be written on a p iece o f
scrap paper. The uplink an­
tenna in th is example is t ilted
approx imately 30 degrees to
bypass dual rotor needs.

a pa rt icu lar RS satell ite, the
operator is we ll on his way
to enjoying som e exciti ng
space-age communicat ions.

The next item of co ns ider­
at ion is an orbital-calcula ­
tion m ethod for accurately
plotting a specif ic satell ite's
pass. As a matter of conve­
nience, I suggest rounding
out eac h craf t ' s orbita l
period f rom 119.xx minutes
to an even 2 hours, and each
orbital incrementation f rom
29.xx to an even 30 degrees.
These changes are of minor
consequence provided they
are used in conjunc t io n with
reference-orbit informat ion
li sted each month in the
amateur magazines. An
OSCAR locator (w it h RS
curves) is also highly desir­
able, especially when at­
tempting to catch early
morn ing no rt h-to-south
passes in the U nited States.

A ssum ing a sa t e ll i t e
enthusiast is located in the
m id -U S, hi s no-p rob lem
communications range fa lls
between 70 a n d 11 0
degrees (This information is
shown on most world maps.)
Assuming a particu lar day's
reference orb it for a selec t­
ed bird is listed as 220 de­
grees at 0630 GM T, simply
subt ract 2-hour and Ju-de­
gree steps unt il the craft
falls with in range: 220 -30

190 at 0430 G MT,
190 - 30 = 160 at 0230
GMT, 160 - 30 = 130 at
0030 GM T (alm ost with in
range), and 130 - 30 =100
degrees at 2230 GMT (the
previous GM T day): a per­
fect afternoon pass.

Finally, an antenna place­
ment/operating ch art i s
drawn for the selected pass.
Since a typ ical " h igh in sky"
pass lasts approximately 25
minutes and since a couple
of minutes ca n be expected
between equator crossing
(EQX) and acquisition of
beacon signal s (AO S), a
typical chart will look like
Fig 2. Thi s chart and the
f requency-relation chart are
then used to ..automatical­
ly" direct operator actions
during the pass (spott ing f re-



• Quartz Accurate

Conclusion

The RS ama teur sate lli tes
represent a true era in both
space-age co mmunications
and Phase II(low o rbitj oper­
at ions which can be en joyed
by almost everv rad io am ­
ateur. If you 're just getting
sta rted in amateur satellite
activity, I suggest operating
RS6 and RS6 The tran ­
sponders aboa rd these satel­
lites are somewhat bette r
tha n RS 5 or RS7, and they
exhibi t Ips" heavy fade .
Whichever way you go and
whatever gear you use, you
will find sa telli te communi­
cations a refreshing new ex­
perience in amateur radio. It
is indeed tomorrow's fron­
tier in todev's world .•

J antenna. That thing really
works' Most amateu rs mere­
ly use crossed dipoles or
their tnband beam for
receiving 10-meter satellite
signals, In fact. the RS birds
can easi ly bt· worked mobile
if desired !

not mandatory. Some of the
presentlv-oopula r l -meler
rigs suitable for RS activities
are Yaesu's FT-480R. Ken­
wood's TR-91 30 and lcorn's
IC-251A. Portab le units such
as Yaesu's FT-290R o r Icom 's
rC-202 are a lso grand, a l­
though non-QRP enthusiasts
may want to add a high-gain
a nte nna or smal l rf a mplifie r
(operat ing power can be
borrowed from t he HF
transceiver' s 12-voll supply,
since very low cu rrent is
used when that unit is re­
ceiving).

The most popular anten­
nas for 2-meter sa te llite
operation s are twist o r
crossed vagis which contain
an equa l number of hori zon­
tal and vert ica l elements
plus a phasing harness for
c ircu lar polariz at ion, Due 10
the scnvitivitv o f the RS
sa tellites and the gain of
vertica l J antennas, however,
I've rece nt ly experienced
quite acceptable result s
while u"ing KlM's new IV-2

• All 37 EIA Tones

• Less than 1 inch square

AVAILABLE FOR IMMEDIATE DELIVERY

For more information ca ll TOLL·FREE
(800) 828·6884

NY: (800) 462-7242
CANADA: (416)884·3180

1319 PINE AVE,
FfRRITRONICS NIAGARA FAllS NY 14301
MOflll. E ()ATA S YS TEMS (716) 282·7470 TLX 6<1·6300

...218

PROGRAMMABLE
CTCSS
ENCODER

45llRTTY Interface
for TRS-80*Color
ComputerOwners

• Simply plug Into Progra.m Pak.' slot.
• No softwa.re to load, It Is In ROM,
• Split screen features word wrap and

oont1nUOUBly d1Bplays staeua
• 8elect1ve call1ng stores lncoming

m eg'lS on caaette tape.
• Ba>Jdot a.ruI.ABCJI modes.
• Standard EtA s1gnala to your T.U.
• Complete docwnentaUon supplied.

4811 RrTY Imerface
.... 171 '189.98 "'='"

RIDGE -.os_",
SYSTEMS ~~-.:
CO INC dents add 6'lb aa1ee tax.

"' .'A traOeme'" 01T~ 00<;>
PO. aox 772. Acton. MA 01720 (617) 264-4251
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$8.915

K IT PC BOARD

ALL PARTS

HIGH PERFORMANCE
PRESELECTOR.PREAMP

Typical reiect ion:
:!: 600 Khz@1 44 Mhz: -2&1B
± 1.6 Mhz@220M hz: - 4OdB
± 5 Khz@4 50Mhz: -5OdB

ALUMINUM CABINET
ANODIZED BLACK WITH BRUSHED

L HOLES ARE PRE-PlJIfCHED

I K YAol ANTIINNA $12.95
COMPlETE xrr WTrn PVC a:r::::lH---
#tHO MOUNTING BRACKET - I
POWI!R SUPPLY
V AR IAB LE" TO H i VO L T S

-
• For 11~_S .nd rePMle<s • AMATEUR ~nd COMMERCIAl
• AUI~hC oper<lbon • I(lJUSUllIe SflMll ~ncl ~lude

• 5mIII sale • NSy Inst.1IIiIllOl'I • 1 10 1~ vons DC
• 8 seIeC..llIe . reprograrnrNllIe mess.lIoes .~ UP 10 2 ""n long
• W,red. Iesled. <Inc! programmed .,th your~$l

MQOel ID-l - ~99!1 UooellD-2 . /21010 rronule toner ' S59 95

2300 MHz

I •
I •

The solution tomost interference, intermod ,and desense
problems in AMATEUR and COMMERCIAL systems .

_ ....- ...._~'l • 40 to 1000 Mhz · tuned 10 your frequency
• 5 large helica l resonators
• low noise - High overload resistance
• 8 oa gain - ultimate relethon) 80 dB
• 10 to 15 vons DC operation
• Size - 1.6 x 2.6 x 4.758 esc.connectors
• FANTASTIC REJECTION!

Pnce - $69.95 bipolar w/RCA ~cks

Connector options: BNC $5. UHF SG.
N $10

SU PER HOT! GaAs Fet opllOn S20

We 0 11... complete I,ne 0 1 llln_,I1" and recei¥e< .1f'~

.nd .ynll>eSil..$I.... arNI'_ and c:on-Ci<ll uw.
RequeslOUl I,.. C.l.log. ,0,110", U 10( UPS S/I'llll1ll9 - Mastercl rd ."11 VISA~

BUILT CONY BOARD $22.50

BUILT PIS & CABINET $34.915

COMPLBT& SYSTBM BUILT 77.90

(TI=IION!::::IXI~c ADO s:·oo FOR

6219 C OFFMAN RD ...104 SHIPPING & HANDLING

INDIANAPOLIS, INDIANA 46268 NO COD

317 291 7 280 PHONEORMAILOROER

HOu rs, 8 :30-5:00 CST; Mon.-Fr l.

~

NIVERSAL
,,-OMMUNICATIONS

FOr information or ordering
18171860-1641

DDWNCDNVERTER • • •••••• • •• • •• • $19.95
VARIABLE PDWER SUPPLy •••••• • • $19.95
CIGAR ANTENNA ••• ••••• ••••••••• $19.95* Kit Special- buy all three• • •• ••• $49.95

SAVE $10.00

A Division Of
Innovative tabs, Inc.

USee You at the Miami Convention!,J

DDWNCDNVERTER ••• • •• • •• • •• •• • $19.95
VARIABLE POWER SUPPLy • •• •• • •• $19.95
KD 44 DISH ANTENNA•• •• • ••• ••• •• $47.95* Kit Speclal- buy all three• • •• •• • $79.95

SAVE $7.90

KIT #1

ASSEMBLED DOWNCONVERTER •• •• $39.95
ASSEMBLED VARIABLE

POWER SUPPLY•• ••• ••• •••••• •• $29.95

CIGAR ANTENNA •• •• • •• • • • • • • •• • • $19.95

* Assembled Special -
buy all three••• ••• • • • • • • •• • •• • $79.95

SAVE $10.00

KIT #2

~rrut ~ift lJilrus fur the
lInliilun ~rusnn

SUPERVERTER I assembled only •••• $1D9.95
crystal not included

SELECTIVE PREAMPUFIER •• ••• •• ••• •• $26.95
HIGH GAIN TRANSISTOR •• ••••• • •• ••••• $6.95
DRIFT MODIFICATIDN •• ••• • •• •• • •• ••• • $1.25
KD44 DISH ANTENNA •••• ••• • •• • •• • •• $47.95
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THE JARR Z8 SSC CONTROLLER

Put a broad bandwidth 80M dipole in 24 ft .....nth the
SUNKYDIPO~ antenna. Corroaraoie low SWR. space
savings and performance on ALL HF bands. including
S\XIl and WARe. Complete kit: 2 special 4" coils. 50'
RG-58/U coax. balun kit. mounting hardware and
insmxnons.Great forapartrreots. condominiums. motels
and vacat ion use. Easy set up and adj ustment.

Ask for FREE antenna comparison sheet

.,.--
FOR $169.95

. . Just a Terminal

INCLUDES:
' Tiny Basic Monitor °RS-232 Serial Line
"Timer/Event Counter ' 14 Parallel 1/0 Lines
"4K User Eprom or Ram " Expan dabili ty!
' Over 200 Pages of Documentation

CONTROL
IN
BASIC

No Need For
·Assembly Language
-Development Station
-Expensive Test Gear

With the Jarr Z8 Controller, 1000's of
ded icated microprocessor contro l appli ca­
ti ons can be realized.

FOR INTERFACING TO:
'Sensors "Displays "Keyboards ' Se R's
"t rtecs 'Relays ' Switches "AID & OfA

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

49.95 postpaid (in U.SA.I
Money Back Guarantee
Virginia residents If j
add 4% sales tax ~

~

A.P. Systems ,0.

Box 263 sm. ~
Newport, RI 02840 (4011 846·5627

LINEAR

pL. 1000~:~
14 Different Models, 100 pgs

511.95

....1 18

Blacksburg Group
Box 242 Suite 500
BlackSburg. Virginia 24060
703/951-9030

• Proga III iiI*:! A::ltor Q) Itl....
°RTTY I CW Contro l
" Home Automation

APPLICATIONS:
" Heat ing Control
" Home Security
"light ing Control
'Speech Synthesis

JARR Z8 Controller Peripherals:
' Eprom Programmeo'Cassette Interface (Model II la·ECI)
' 24 Line Parallel 110 Card (Model II la·PIO)
' a Channel Relay Control Card (Model II la-RCG)
' 2 Channel Temperature Sensing Card (Model II l a·TSC)
'Breadboard In ter face Card (Model li l a· BIC)
' Speech Synthesizer Card (Model II la·sSC)

Catl , Write or Circl e reader service number
for detailed informat ion on the JARR Z8 Con­
trol Family.

JARR CORPORATION
"We Make Control Easy"

9127 Benavid es SW
Al buquerque, N.M. 87105

(505) 831·0221 _""

AZDEN- KDK
PCS-4000 FM-2030
AOVANC'D N' CNOCO" . UTl N U'V vo onUTI _ ,'NGU-
CGNUO~ - • • N. ..ON," _ .. NOI VUN'.O _ NIV _ '0
'I .An. _ .unN co.. . . e' ....0.'.. _ , ••• '" _
O4,-n. ".z _ ANV •• ~, .. 'C.N •••• O' "'.0"" -

_ O.'_'UN .AU.Nn _ " " , e . • n. ".'00••

A L S O: e cs-e c e HT,
.IIQ. CON' . _ •• , .Hn.
It•••• , "'''O'V ".D

PC S-2 800 10M 'M, LI "'V, 'ON 'U'-O"
e ee ••o o rl •• , e t e • O." '"ON

Specl•• d ••count. - c.n for quot.

B. G. CARL ELECTRONICS
11128 C lolr . ....... Northr ldg . , Co' 8 132 &

-'"Call: 1-213-363-1216 r. ny llm.)
8r y.n
"' O&R
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•
BASE

Term&; C O.O, check Of morleY order
Please add S2,OOtOflif8lanlennaand
$1 ,OOIOfeach add'll ona l anlenna
10 COV." sh,ppmg and handling.

MB-220 MB-440 Ma i O M·1SO
220 MHz 440 MHz 10 meter 1/4 wave

5 /8 wave 2 meter
mobile ant enna

w it h c a ble ...

8efexe Midnight February 28

GIANT
HEAVY DUTY

INFLATABLE BOATS

2 MAN $3B
3 MAN $50
4 MAN $65

CALL COLLECT 12131462·2655
(Ask exchange operator for)

BOAT DEPT. 1108DR
Before midnight, 7 days a week

Hove creon card ready

VJkinQ Ind, will send ony 0I1he ODOYoil to,., b<><Jt1; 10ony
reoder of ltIiS publication who reodl and respondl lo
INs proglam eeicre midnight Februory 28, Each boollS
ccrutructec 01 lough, high density fobrlc {reslslant 10
abrasion, wnllghl. solf, &. 011) . electronlcolly welded
emboueod seems, nylon solety line grommeted 0 11
mound. I'oeovy dvty oor loeb. 1tI._ sapo.ote 0 1'
chamDen lor erno SQl..Iy. se" loeking soletv VOIvft.
bow lilting c:snd towing hondle, a nd or••ecommended
lor~Ine. ocean. and tresh WQIoltf l.ereotlQfl , oomp­
Ing. '*'olflg , or 0 Iomily fun boar , and wi ll be oeeom­
ponied wlltl 0 lIHTIME guoron_ If\OI It mUSl petIorm
100"4 or II will be .eQIOced tree . Add S7 handling &.
crollng lor eoch boar '&quested. V!JrinQ Ind. P<J'f' oil
shipping, " yaur orOOl< is .eceived wllh ln lhe nexl len
doys you will recerve FREE 0 high ~olume combined
hondl1oollnflotorld..llolor bellows style pump to. eoch
Dool ,equ..lled. ShoUld you wIsh to relurn your boo"
you may do SO lor 0 full re1und , Any Ie_ pollmof1ted
101... I!>on Februo'Y 28 wilt be .et....ned, LIMIT: lh,_ (31
boars I)eI' 0<:1<1.... 1$. f'I<) ...cepIiOrII. Send oppI"opOote
sum IOgttIhef WI!l'I yO<..- nome a. odcIr_ 10 Iloat Dep!.
#106DR. V~/ng' Ind,. 6314 Son1o Io4onIeO 81V(1 .• LA, CA
900J8. Of lor Iostesl~e loom ony part 01_ counto'y .
coli coIlecI beIore mldnlghl 7 doy1 0 week.

WITH NMO TYPE

$14 95

1/4 wave antenna
with magnetic base

Truly a portable 1/4
wave 2 meter 220 or
440 MHz magnetic
based antenna to
w ith stand oyer 55
MPH, Weather res is­
tant f ibe rglass
wh ips, black o r
white, Cutting chart
met

9520 Chesapeake Or.• #606, San Diego. CA 92123 ~

~w-! MOBIL LINE

AND NOW A NEW TS 930S!
Tests prove that the same litlers improve the "930
~en more than our '630, Don', buy ON filters-no
even ours. You probably won 't need them !

Yes indeed! Just add a Matched Pair of top­
Quality 2.1 KHz BW (bandwidth) Fox Tango
Fnters. Here are a few quotes from users:

M••• Mlkl•• "'" .IJI out of myoId TS83OSI ••• M

M• • • VBT IO'Orlu til-. _r I~.",.d",~... M

M•• $j:-.:* Impoo•••." III SSB 8181ec1#Wly••• M

.._. CompI.-I, .llmi_. mr .... fot I CW til••.. . ..
..... SimpIe 111,18//__ • • "ceU-II...In/C1iOtI.... ..

I~OOUCTORV PRICE: (Complete Kit) ..,$l50
Includes Matched Pair of FOil Tango Filters .

aU needed cableS, parts, detailed i ns tructions,
Spec ify kit desired: FTK-a30 or FTK·930.

Shi pping $3 tAir $5). FL Sales Tax 5%

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

Order by MaD or Telephone,
AlITHORIZED EUFlOPEA~ AGENTS

SCllf>d;navia MICROTEC (Norway)
Othere INGQIMPEX (Wesl Germanyj

FOX TANGO CORPORATION
Box 159445. W Palm Beach, FL 33406

Phone (3051683-9587 ..323

NEW TS830S for $15O?

:The FOil Tango tnters are notably superior to both
iginal 2,7KHz BW units but especially the

mocest ceramic 2nd IF; our substitutes eres-cce
discrete-crvstat construction. The comparative
FT vs Kenwood results?VBTOFF-RX BW: 2.0V8
2.4; Shape Factor: 1.1911s 1.34 ;8OdBBW: 2.48 11$
3.41; Ultimate Reteetion: 1 l OdB vs 80. VBT SET
FOR CW at3(X)Hz B'N - SF 2.9vs 3 .33; Insertion
Loss: reave l OdB.

-

ERS

The SSll2 met., & $S1Il22<l 104Hz 5/8 wa... ant...
exhibit 9 db gain 0YtH'. shott""bber duck when
lully . d . 1"Id.-d and 3db when eo/laDled to •
quarter ..... ve. The $S1l or SSW ill fhe solution 10
",.ny of Iho6e fringe . '.8 problems that plague
every repealer .yet.m. With the Tun.dAnten n. ',
exclusive mod ule r const ruction you can recrece
or • • change any of Ihe 15 1'ypesolbase ccenectcra
plus the ' al..ecce aeetion may be replaced lor
only S5.OO. The tooed loading eolV..,nng is aoidefed
to the machined end capa nol . w&dged...And
the<e ar. no tlcky toed c:ae-cit~Of INet. In
the $$11 Of $Sur'lolIding <:011 to bre.k.
lh...8 are no -"'001 cuts in dftlg,,;ng and builchng
QUality ant.. The Super Stic:k,nt.. are the only 5/8
_'AlanIs. thal.pee gllin in dtIala 1/ 4 ..... .... . nd
518 wa". 0'1/". rubber duek. These gain !;gu,es
....r. obtaIned f' om . "'enll". field IHlIng on
Hr.. Nowyou know w hy Ihe word I' out. The SSIi
& SSlllent .. gl~eyour HT moreeHectivePOWer. To Order Call
Call one 01 our 11 2 dealer. tOll.y,

-" I:El (619) 268-0720 •
THE TUNED ANTENNA CO.

THE WORD IS OUTI

SUl3er Stick II & III
+9db 5/6 wave + 3db 1/4 wave
Plus a 2 Meteror220 MHz Duck

For Under A Buck

$1 9 9 9 + 1 ¢
For The Duck

"u



Ham Radio Hits
the '82 World's Fair

When the gates in Knoxville opened, would WA4KFS be ready?
Here 's the inside story o f the World's Fair stat ion.

Photos by WD4MOQ

John M. Clark N4AQI
VJ9 Cimarron Trail
Kno xville TN 37919

Wh ife the health pa vilion was being finished, local hams in­
stalled two towers, tribanders, a 2-meter antenna, and
dipoles.
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The theme wa s energy,
and amateur rad io gen­

erated plenty of it - rf a nd
hu man -during a success­
ful six-month run at the
1982 Wo rld 's Fair in
Knoxv ille.

SSTV contact s to Europe,
the opportunity to send ra­
diograms to the folks back

• hom e, rag-chewing on RTTY,
and a lot of conversation
about t he excitement of
ham radio were among the
activities fair vis itors found
at the Tennessee Wireless
Association exhibit.

Thanks to the t ireless
work of a group of East Ten­
nessee hams and the gener­
osity of US amateur radio
dea lers and manufacturers,
ou r worl dwide, high -tech­
nology hobby continued in
Knoxville the long tradition
o f ham rad io at world 's
fairs.

Offi cia ls of the City of
Knoxvill e's hea lth pavilion,
where the amateu r stat ion
was located, est imated as
many as half t he fair's ap­
proximate ly 11 million visi­
tors cou ld have seen the
amateu r radio exhibit dur­
ing the May to October ex­
pos ition. It was a magnifi­
cent showcase for amateur
rad io.

Pl a ns for bringing ama­
teur radio to the '81 fair be­
ga n about a year before the
event opened. Ma ny of the
original group t hat met a t
the Knoxv ille and Oak
Ridge hamfest s early in
1981 to ta lk about t he idea
of ham rad io at the fa ir
went on to assume major
responsib ility for the effort.

The group incorpo rated
it self as the Te nnessee
Wireless Association, a non­
profit organ iza t ion cha r-



TEHH WIRELESS ASSfi

Operators from throughout the US and many foreign coun ­
tries stopped b y to operate the sta tion. A commemorative
certif icate and QSLs were ava ilab le from the Tennessee
Wireless Association.

•.-
•; ,

•

,

•

••,
•

;
\.

George Child N4BCS installed the 21neter antenna atop one
o f the two crank-up towers in the shadow o f the Sunsphere.

Three complete HF stations with SSTV and RTTY made up
the amateur radio exhibit at the Knoxville World's Fair. In ­
format ion on amateur radio for non-hams was ava ilable at
WA4KFS.

tered for the so le purpose
of sponsoring an am ateur
rad io exhibit at the fa ir. Un­
der TWA president Ed Dunn
W4NZW, the group's fi rst
o rder of busi ness was to ap ­
proach fair official s about
obtain ing a site for the sta­
t ion. Vi rg il Da vi s KA4RPA,
a TWA officer, ta lk ed with
Knoxvill e mayor Randy Ty­
ree and secured a locat ion
in the city's health pavil ion.
Health care under emergen­
cy cond it io ns w a s th e
theme of sever al exhibits in
the pav ilion , a nd the mayor
a nd c ity official s felt the
station would be appropr i­
ate there because o f the
eme r ge n cy -co m rnu m e a ­
t ions aspect o f the amateur
service.

The site was superb. The
health pavil ion w as a st rik­
ing geodesic dome in the
center of the fai r site, near
the Sunsphere. the fa ir's
theme st ructu re. An add i­
t iona l benef it was being lo ­
cated in a high-traff ic area
near the pavil ion's ent rance.

With the exhi b i t space
tied down, TWA o ff icers
turned their attent ion to l in ­
ing up equipment wh ich
woul d demonstrate the di ­
ver sity o f amateur radio ,
Ten-Tee. Inc.. lo cated in
nearby Sev ie rv i ll e. wa s
asked to supp ly HF rigs for
three stations The com­
pany agreed, and Tom Sal -

vetn WD4F V U of Ten -Tee
accep ted the job as equip ­
ment coord inator for TWA.

Am ateur d ea l er s and
m anu facture rs responded
gene rou sly to Salvetti 's
ca l ls, and approximat ely
$20 ,000 w orth of state-of­
the-art gear was loaned and
soon on its way to Knoxville .

l. B. Cebtk W4RNl, w ho
ha s written a book on sta ­
t ion design, w as ca lled on to
produce a layout making
the most efficient use possi­
ble o f the 105-square-foot
space. Three stat ions, two
designated for general oper­
ating and one for specia l­
ized comm unicat ions, were
planned.

Al t ho ug h equ ipm ent
needs were largely met by
dealers and manufacturers.
fu nds for in stallation and
operation of the sta t io n
were needed. Eleven area
radio c lubs and more than
60 individual amateurs re­
sponded, and Jerry Coed­
ch i ld K4DZR, TWA secre­
tary/t reasurer, reported that
approxim ately $2000 wa s
d onated to sup po rt the
stat io n.

Jerry a lso accepted, w ith
the help o f station t ru stee
Chip Coker KD4C, the job of
sched u l ing co nt rol opera­
tors for the stat ion. About 40
hams each month worked
shi fts o f three to eight hours
as cont rol o perators. The

stat ion was staffed almost
all of the 12 ho urs per day
the six-mont h fai r wa s open.

TW A d irector s talked
abou t ask ing the FCC for a
specia l ca ll sign for the sta­
tion, hoping that Knoxville's
hosting the f irst world 's fair
in the South would persuade
the commission to relax reg­
ulations on spec ia l ca ll s. De­
cid ing that prospec t was
d im , Chip KD4C offered t he
use o f WA4K FS, for w hi ch
he is t rustee. Perfect - the
phonetics would be " Knox­
ville Fair Stat ion."

A year-long planni ng ef ­
fort by TWA paid big d ivi­
dends w hen the t ime came
to install the stat ion. Con­
st ruct ion at the fair site was
on a tight schedu le. with
se ver a l buildings being
ready only hours before the
May 1st opening While
work con t inued on the
health pavilion, TWA erect­
ed it s two 50-foot towers
and rotors f rom Hy-Gainl
Telex and Texas Towers,
Aboard were a Hv-Cam
TH-3 and a V-2 for 2 meters
and a KlM KT34A , Dipoles
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to nets, some looked for ox.
Many added considerable
sk ill t o the art o f rag­
chewing.

Co nt ro l o pera to rs an­
swered thousands of qu es­
tions from non-ham fair v isi­
tors and helped hundreds fill
out radiogram s, which were
moved by Anita Teffeteller
NG4J, one of the nation's
top traffic handlers, Bro­
chures abou t the station
with t ips o n how to become
a ham w ere given to those
who sto pped by for a chat.

Severa l control operators
said they found conversa­
tions with fair vis itors ­
American as wel l as for­
eign - interesting and edu­
ca t ional. The forei gn ers
came from Aust ral ia, South
A meric a, New Zeala nd,
South Africa, Europe, and
m any other parts of the
world .

If you worked the W or ld 's
Fair station and w ant a QSl ,
send an SASE to Harvey
Cross W4PKM. You can get
the specia l certif ica te for
working WA4KFS and 10
other Tennessee stat ions' by
send ing $2 and log confi r­
mation to Sarah Hick ey
N4EFA.

TWA, the 1982 World's
Fair, and the amateur com ­
munity express their grat i­
tude to the manu facturers
and distributors who m ade
the " Knoxvil le Fair Station"
possible. Those firm s were:
Hal Comm unicat ions, Hy­
Gain/Telex, KDK Distri bu t­
ing, KlM Electroni cs, M FJ,
Ove rma n Int ern a ti o nal ,
RCA, Robot Research, S-F
Amateu r Radio Services ,
Sm ith-V ictor Sa les Co rp .,
Ten-Iec. tnc., Texas Tow­
ers, and Times Wire and Ca­
ble Co.

Thousands of people at
the fair saw am ateur radio
at it s finest, and East Ten­
nessee ham s who served as
cont rol operators and re­
peater monitors threw in a
large dose of southern hos­
pitali ty for good measure,

look for some new hams
on t he airwaves because
amateu r rad io went to the
fair. •

Robot Research. Both slow­
scan and Teletvpe" attract­
ed a lot o f attent ion from
non-ham s who stopped by
the exhibit.

RCA and Smith-Victor
Sales supplied the SSTV
camera, monitor, and tri­
pod, and Overman Interna­
tional, which has a manu­
f acturing plant in Knox­
ville, provided chairs for
the stat ion, which wa s ful­
ly ac cessible to handi­
capped operators .

A crow d of 82,000, includ­
ing President and Mrs. Ron­
ald Reagan, enjoyed open­
ing day ceremonies on M ay
1st. Short ly after the off ic ial
fest ivi ties, WA4KFS went on
the air. Pileups w ere com­
mon, as hams around the
world wanted an '82 World 's
Fair QSl card or a special
certi f icate for working the
stat ion and 10 other Ten­
nessee ham s from May to
October.

Am ateurs comin g to
Kn oxvill e were p rov ided
with World 's Fair informa­
t ion v ia ham radio , A
2-meter information sta tion
w as buil t and placed o n the
a i r by Robin Rumbolt
WA4TEM. By keying the sta­
tion on simplex and giving
their ca ll, hams received in­
formation on parking, shut­
t le bu s service, and lodging.
Area repeaters were moni ­
tored by o perators who
could give direction s and
answer questions about East
Tennessee and the fair.

M any amateurs heard of
WA4KFS from the 2-meter
inform ation station, but a
large num ber said they
knew about the exhibit be­
fore coming to Knoxville,
thanks to the w ork of publ ic­
ity director Steve Kerce!
AA4AK . Some ham s spotted
the t ribande rs and followed
the coax into the pavilion.
All v isit ing amateurs were
asked to sign t he guest log at
the reception counter and
were given the opportunity
to o perate the stat ion.

And o perate they did ­
all modes, all bands. Some
kept skeds they'd m ade in
advance, ot hers checked in-

-- -~ -.. .....,

me mo ry kevers and clocks.
KD K Distr ibu t ing of Nash­
ville supplied KDK 2036
t ransce ive rs for 2 meters. All
the gear was housed in
stylish consoles from S-F
Amateu r Radio Services of
California.

The latest RTTY equip­
ment was sent to Knoxville
by Hal Communications,
and SSTV gea r came from

_Ax I NOVAXII
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LESS ASSN

NOW TWO MOOELS TO
SERVE YOU BETTER

YOUR OWN PRIVATE AUTOPATCH

NOYAX InterllCH your Itlndlrd 2 mllte r; 220; 460; etc . Bue
ttillon Ind telephone. ut ing I high speed tcIIn t witching tech­
nique ec thlt you can direct dill from you r lulomObi le or witl1
you' tiT ',om Ihe blCl<yerd 0' pooltlde - Automltically ... EHy
lnttllllllon lrln8CI1..... hNltu ring t olid lltIte t witching. oller belt
results ... AVIBlble interlaced with I n ICOM 22U.

W ith QSLs in the background, Charl ie Price WB4VFP ex­
p lained the man y facers of amateur radio to the public.

NOYAlIII

for 40 and 80 meters were
cu t , and feedlines from
Times Wire and Cable Com­
pany were st rung and ready
to be hooked to the ri gs.

The three sta t ions were
built around Ten-Tee Omni
C t ransceivers a nd He rcules
solid-state linear am pl if iers.
Matching tuners, vfo's, keys,
and mikes were from Ten­
Tee, wi th MFJ providing
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UAC

MINI·I $34.95'''''''*'' .......2 toek'!I _

QUAD·I $49.95
T......... ab.loor . 4 toeIi:ott_

MINI·II $44.95
T......... ......, ,'.... fIIt...
2 sodl.Io .

T i-,....
Nr.r.hidi;" ...-

I ......., M-l toIitdI. ..~

QUAD-II $59.95
T Duol 3 .....
Nr. ott. ~ _

POWER LINE
PROBLEMS?

" -11.1.. .. ......

SPIlE·5Pl1lDl'" ...THE SOlUTION
Protects, organizes, controls computers &
5«lsi1iv. electronic equipment. Helps pr..,enl
SOftWOl' "glitches" . Lnetqlloined mernGI) loss•
cni equipment dUl'iloge. Fiher models attenuat.
conducted IF inlerfelence. 120V. 1S Amps.
Othw modIls U¥OiIobie. Ask fur free ~1ercmn.

DnUII POWD COMSOU

$79.95

~~ .,212

6S14 ...... ld _.(lopT. 73

• Several Frequency Ranges
30-50 MHZ, 132-172 MHZ.
2()O.240 MHZ. 380-480 MHZ.

• Sensitiv ity .3 Microvolt 12 DB SIN

• Power Ou tpu t 30 Watts,

• Four Pole IF Filter.
• Complete separate transmitter

and Rec eiver

PAYMENT TEAMS:

.13.6 VDC o r 115/220
Power Supply.

.19" Rack Mounting.

Domestic Orders 50% with order
50% C.O.O.

Fore ign Orden Letter of Credit
or Advance Payment.

Allow 2 to 6 weeks for delivery.

•
• •

• •••

THE AFFORDABLE REPEATER
FROM THE MANUFACTURER OF COMMERCIAL &
MILITARY EQUIPMENT MADE IN USA AT OUR

MIAMI, FLORIDA PLANT

$499. Basi: Price
FEATURE S :

OPTIONS

• Helical Filter Installed $65.00.
. 8 Pole Filter Installed $20.00.
• Cooling Fan Installed $30.00.
• Duplexer
• Deluxe Cabinets
• Timer
• Tone Panel

APPLIED INVENTION
n .. SOURCE .". OOu O Ol''' ' . .... ·Of_. ... ·• • •
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OTHER PRODUCTS

• Simplex and Full Duplex
• VHF/UHF Mobiles and Bases
• Rural Radio Telephone
• Auto Patch
• HF SSB Tran sceiver
• Catalogu es availa~e upon request

- Full Duplex Radio $469.00.

ITS International Telecommunications Systems Florida Inc.
' '' 1 ' N .W . 61 ST, / M I AMI . F LORIDA 33 166

T E L : (305) " 3 -0 21 ,, / T£L£ X , 525'3. ...2 15L- ...;.......;....----,

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775·7373
Telex: 152571 AEA INTL _,

Others claim more 9a n for
their ant en nas t ha the
IsoPole™ antennas, bu one
can beat th e IscPol a for
HONEST o n-t he- ho ri zon
omnl-dfrectlonal gain unless
you are willing to spenij at
least THREE TIMES AS
MUCH I! ! The Iso Po le i s
easiest of ALL com e ltive
models to assemble, has a
weather protected , factory·
tuned matching netwo rk, (no
more aggravat ing SWfl varia­
tions with weather cHanges),
uses all sta inless steel hard­
ware , and is designed to
withstand severe icing and
wind condit ions. The IsaPole
antenna is UPS sh ippab e
without the standar 10 foot
1V4 Inch TV mast. You can
buy the mast from your toe I
ham dealer, hardware store,
or Radio Shack" store for
less than the shipping costs
of a single mast. When 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 jo ine
together?

For more details. please rite
for our latest catalog r visi t
your favorite dealer.

Prices and Specifications subject to
change without notice or obl igation.

WHY
COMPRO­

MISE

IA I!!'ABringS you the
~ Breakthroughl
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FL·3 = FL-2 +
AUTO-NOTCH
That' s right ! What
you have been asking
for Is here. Combin­
ing t he knlle-edge
select ivity of the FL·2
with the unique auto-notch feature of the
FL·' has produced our most effective multl­
mode audio filter ever. Double-notch capabili ty
(one manual and one auto) for when thai se­
cond whistle appears.

RFA -BROADBAND
PREAMPLIFIER
Strengthens sig nal re­
ception of any transceiverl
receiv er betw een 5 and
200 MHz. 9 db gain + low
noise and 3rd order inter­
cept o f + 20 obm. AF switched. Requi res 12
de @ 40 rna .

ASP -
RF SPEECH
PROCESSOR
In stall s In MI C
li ne. RF clipping
with speech shaping from 0 to 30 db in 6 db
steps. Freq uency response 400-3400 Hz ± 3
dbs. 'rote! harmonic distortion at 1 KHz, at 30
db c lip level - 112 % . Accepts Hi or La rm­
ceoence MICs.

"G4MH MINIBEAM
ANTENNA"
High performance, min iature amen­
na has 6' turn ing rad ius. Bu ilt from
quality materials for durability in the
worst weather. 11 ' element/5' boom.
Weighs 14 toe. Operating trequen­
cies: 20m, 15m, 10m. Kit - $139.95.

P.C. BOARD PRE-DRILLED
SOLDER PLATE D WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC·
TURE. "".eN !!

.. .. '21" 7 HoT -r/tFlr-J ... · · ·
3 MRf!91 TRANS/oSTSR -
2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolytic Cap.
1 Pre Made Probe

@@@@@@@@@@
• WIRED P.C. BOARD TEST­
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATTACHED.

$.24.15

• HARDWARE

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWEll SUI'f'LY KIT

CONYERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Ady.
10 pu. 12% 011
25 Pel 18% off
50 pel 25 % oil

100 on· 30'" off
1000 on 35% oil

Jlo M",nl fo<
O..anhly O,scount

VARIABLE

•

MHz

o

~J-
32 WASHERS

31 SPACERS
MOUNTING BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

.._'" 6W' x 4" P.V.c. PIPE
;iii 2 DRILLED END CAPS

Converter P.C. Boa rd
Plated through ho les
for stabili ty........$4.95

Power Supp ly
p.e. Board 2.95

MRF 901 2.00
NE02135 4.95

~;;;::;:;;--;::;;;;;:;;;-;;-;...,r;:======:;1 2835 Diodes 95" .001 Chip
Caps 10/3.95

Choke Set of 4 1.95
LM 317 Regulator 1.25
'F' Connectors
Chassis .50

Wall Transformer
12 VAC 700 MA 4.95

'U' Bolt 95
BALUN

75 to 300 ohm 1.95
BALUN
for rabbit ears....2.95

*RG 59/U COAX
WITH CONNECTORS

FACTORY MADE
100 ft. $11 50
50 ft. ' ,50
25 ft. 5 75

3 ft. 2 50

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTOR S WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED frbnt and back $t0.95 Ext ra

BUILT POWER SUPPLY_ $34.95

2300
•••••• • • • • • • • • • *••••••••••••••••••••••**•••••
ANTENNA KIT
$1695

We will t une conver­
ter board for $12.50

trouble shoot
add .7.50

trouble shoot
power supply..$12.50

plul Iny pert> needed ,

w. will e<:ce9t t. l.phao.. onloeR 100' VI.. 10 Mu t..c:erd
No C.O.D. Oul.....

TO ORDER CALL 317·29H262
8OQ.428-3500

Complet. kit weighs 10 lbe . PIe... edod S...IIIe..... ~Ieve

6254 LaPas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAinBOW ~ ~""
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Ask anyone m at owns an RC'SSO
controller. Or ask us for our demo
tape. so you can hear for yourself.

Whether you 're a repeater owne r.
control op. or user. the RC·8S0
cont roller offers you capabilities
you 've only dreamed of. Uke natura'
sounding speech synthesis •.. easy.
remote Touch·Tone programming ...
talking meter readback synthesized
remot e base operation and an
autopatctr with features you have to
near t o bt>1if!ve.

Most Importa nt of all. upgr.lde
throug h software. prevents eescees­
cease. Which lets us bring you new
features. like our scheduler. for
autom.JtX: cha"ge~r of repeater
status by time and day of week . . .
And our mailbox. f or leaving
rness.ages for your friends. Plus m uch.
much morel

We're changing
what repeaters
can do . . . for YOU!

acc=

The
RC-BSO Repeater
Controller-The
New Standard in
High Performance!

Ca ll o r w rite for detailed specif ications
on the RC·8S0 Repeater Controller.

.. 12'­
10816 NorthridgE' Square . Cupe rtino . CA 95014 • (408) 749 ·8330
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Model 400 SSTV Scan Converter
Original Price $795 - Now $39750

Model BOO Specia lty Mode Terminal
Original Price $895 - Now $44750

In WIsconsin (out.lde Milwaukee Metro Area)

1-800-242-5195

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216)585-7388
Ohio WAYS 1-800·362-0290

g~:~ ide 1-800-321-3594

Order Toll Free: 1-800-558-0411

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

ORLANDO. Fla. 32803 • CLEARWATER. Fla . 33515 LAS YEGAS, Nev. 89106 CHICAGO. illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894·3238 Phone (813) 461 -4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Fla. WAYS 1-800·432-94 24 No in.state WA YS No tn-State WAYS Phone (312)631·5181

~j~rSid~e 1-800-327-1917 No Nationwide WAYS ~~~~~: 1-800-634-6227 ~~i~~1: 1-800-621-5802
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Beef Up Your
CB-to-CW Conversion

A good bfo will bring your receiver performance up to par.
This one is easy to add on.

Fig. 1. Schematic diagram of bfo and detector circu its.

56 73 Magazine· February, 1933

The Circuit

The circuit d iagram for
the bfo and detector is
shown in Fig, 1. 2N2222 tran­
sisto rs were used in th is ve r­
sio n, but any NPN i-f tra nsis­
tor from an old transistor ra­
dio should work just as well .
It is a rare transistor these
days wh ich won't work at
455 kHz .

" Before" and "afte r" testing
a t my home Q TH and sever­
allocal CB hot spots showed
a dramatic improvement.
1he receiver is st ill capable
of copyi ng a . 1 -~N signal.
but the occas ional spurious
responses are gone. In add i­
tion, the bfo frequency is ad­
justable and can be used for
variable receiver offset. The
transmitter ca rrie r oscil lator
provides a signal for trans­
mit frequency spott ing and
the separate bfo c ircui t has
even made it possible to re­
connec t the Smeter. O ne
philosophica l drawback is
that the bfo is a free-running
osc illato r th a t introduces
the possibility of d ri ft to an
otherwise crystal-controlled
rece ive r The circuit compo­
nents we re chosen so that
the warm-up drift is only
seve ra l hund red cycles; that
isn't objectionable given the
ability of accu rate ly spot­
ting the transmitte r frequen­
cy . The transmitte r itse lf is
st ill full y crvste l-controlled
and (pa rdon the pun) rock
stable.

•

MOl< "fl POo<[ M
~ CU IT ., ll[.OItE

or~ TO AUDIO
,- All PA' eHOAf

ceiver performance up to
par. The c ircu it desc ribed
he re did that job nicely and
should a lso be of interest to
anyone wanting to add CW
or SSB reception ab il ity to a
c o nve rted AM-type C13 set
ha ving a 455-kH z i-f.

The modified ci rcuit con­
sists of a straightfo....-a rd
455-kHz bfo and buffer used
together with a simple prod­
uct detector in lieu of the ex­
isting diode AM detector.

Photos by W1 GSl

the transm itter ca rrie r osc il­
lator o n dur ing receive so
that it beats aga inst the re­
ce ived signals. It is cheap
and easy, but does have the
drawback of redu c ing the
receiver d ynamic ran ge
since the bfo signa l travels
th rou gh the entire j-t path
be fore rea ching the detec­
tor. The rest o f that rig
turned out so well that the
project rea ll y deserved a
proper bfo to bring the re-

• e sv
F ~OIl ElllHER
OF O I O~

", '" '"' !
'" l ' I

~
,
~ ~~~... •

~
ev'... 1- ' T!OA""OIO"E~.. 2..2222

*~~-:~
~

I 2~Vn
2"2222

+~:o
....H~

» ••

l~
\•

" ...
,I, .,~ ...

(t¥
,I,....

VA~ I CA"

" -'o.,
20V •• ..

Pf'OOlICT
10VDC DCrCCrOlr." n og ~

LAST I· ' ,..gl. ,..g,.
T ~ A"SFO ~" E~ .",

2.~ TO Z' Kll -1 .ro. oro,

• S Ef TnT r U o
"" 1.70

' s' ME rO I DETCCrOR

~
,..sc

" ".
1. 0 ' !~..

~ I' "-~ ,1 1" i... "2"A

Penn C1o...",r W1BG

459 Lowell Street
Andover MA 01810

O ne of the sim p le st
ways to add the bfo

function to a converted CB
se t was descri bed in my arti­
c le. "CB to CW? -convert­
ing the Hy-G ain board, " in
the July. 1982, issue o f 73
That technique is to leave
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and kno b m ou nted at the
for mer locat ion of the trans­
mit offset switch, The cir­
cuit ry for of fsetti ng the
transmitter is removed from
the 10,695-MHz osc illa tor,
as now the rece iver can be
o ffse t by means o f the bfo
contro l. The bfo pot used
has a pull -on. pu sh -off
switc h attached and that is
used to tu rn the 10,695 osc il­
la tor on to permit ..pott ing
the tra nsmitte r frequency
with the receiver.

The re is a frequen cy in­
ve rsion in the receiver con­
version proces..; be sure to
wire the bfo pot so tha t a
clockwise rota tion lowe rs
the co nt ro l voltage (and

co >'!'. 1l{10 0>'!' O

(c;.uoAC,TOOtS AOI( ,~
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•

. ss"... '~f
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The bfo contro l (labeled RJ T) is mounted where the sidetone
level pot used to be. That contro l (no w called MONITOR to
sa ve space) is mo unted just below and left o f the meter.

area was occupied by the
ac tive audio filt er modifi ca ­
tion, so the bfo circui t was
built o n a sma ll boa rd and
mounted underneath the
chassis. The product de­
tector ci rcuit is easy to fit o n
the main board and the con­
nection to the bfo can be
made short and d irect. This
helps to prevent the bfo
from coupl ing back into a n
ea rlier sec t io n of t he
455-kH z i-f strip.

As shown in the photo­
graph, the bfo frequency ad­
just pot (labe led RIT) is
mounted in the hole fo rmer­
ly occupied by the side to ne
leve l cont rol, That control is
replaced by a miniature pot

Fig. 2. Dera ils of salvaging the coif from an old 4.lj5-kHz
transformer.

Construction

It is best to place the bfo
circu it close to the detector
physical ly. In my rig, the
above-board space in that

be sa lvaged from o ld rad ios,
a suitable one ca n be select ­
ed with the aid of a simple
voltmeter circu it like that
suggested in Fig. 3. Use an
o hmmeter to find which
windings have a tap, then
put that co il in the ci rcui t
and check the output volt­
age with the meter. Don't
forge t to try swa pping the
dc feed and output ends of
the co il to find which hook­
up gives the mo st output
level. Any drive above 10 to
15 volts peak-to-peak (3.5
to 5 ,5 V rms ) w ill be
satisfactory.

The two-diode product
de tector works like a pa ir of
SPST switches which make
and break the connection
between the i-f output and
the following aud io amplif i­
ers at a 455-kH z rate. The
33-pF coupling ca pac ito r
cha rges up to the peak val ue
of the bfo sine wave and
that makes the fina l buffer
tuning easy - just hang a
high impedance dc voltme­
ter on the junction of the
two diodes and tune the buf ­
fer fo r ma xi m um. The larger
th is voltage, the more signa l
the detecto r can handle
without overload ing and the
less you will have to use the
i-f gain contro l.

Since now onl y off-the-air
signa ls a re coming th rou gh
the i-f stages, a simple enve­
lope detec tor is incorporat­
ed to drive the S-meter. With
the .5-mA meter and the
resistor va lues shown. the
sensitivity seems about right.
Si nce there is no age in use.
the meter reads in a linear
instead of logarithm ic fash­
ion. That limits its use ful­
ness so mewhat but didn 't
seem se rious enough cl

problem to merit the com­
plication of a meter ampli ­
ficat ion circuit. For those
intere sted in a more acc u­
ra te me ter action , I would
recommend look ing into
age operation a s well .

The o scillato r coil is
fash ioned from part of an
old tube-type i-f transform­
er. At first, a miniature
455-kHz i-f can was used as
the tank circuit. but the ther­
mal stabi lity was terrible.
Simply placing a fingert ip
on the side of the shielded
coil introduced enough tem­
peratu re change to cause a
severa l kHz frequency shift.

Assuming the tempera ­
tu re coefficient of the ferrite
core was a t fault . I turned to
the o lder style large i-f can
since the inductance there is
achieved by using more wire
and less ferrite. The top sec­
t ion of the transformer was
removed for use as a coil as
shown in the sketc h o f Fig. 2.
The coil was parallel ed with
enough ca pac itance (120 pF
in my case) to get a 455-kHz
osci llat ion with the slug al­
most ba cked out of the co il.
That step ensures that any
change in the slug permea­
bil ity with temperature will
have minimum infl uence on
the oscilla tor frequency.

In add ition. most of the
capac ito rs in the osci ll a to r
are po lystyrene dielec tric
types used because of their
reputed stabili ty. Thi s step
may not really be necessary
from a drift standpoint. but
it certainly doesn't hurt. The
10-minu te warm-up dr ift of
the receiver is only 300 cy­
cles. and that includes drift
due to several crysta l osc il­
lators as well as the bfo. The
bfo frequency can be shi ft­
ed over a 3-k Hz range with a
variable capac ita nce d iode
co nt ro lled from a front ­
panel potentiometer.

The osci llator is followed
by a bu ffer stage tuned by
o ne side of the min iatu re i-f
transformer. The transistor
co ll ecto r drives a tap on the
co il and the detector drive is
taken off at one end . This
steps up the available drive
signa l from 8 to 25 volts
peak-to-peak. The drive lev­
el is not critical . but in gen­
eral the bfo injection should
be about 10 t imes the ex­
pected signal level. If a
num ber of transformers can
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delta tunmg cont ro ls so as
to produce the same beat
note, the transmitter will au ­
tomatically be zero beat
with that received signa l.
There is one caution to re­
member when using this
procedure. As with all d i­
rec t-conve rsion re cei vers,
the detect ion process will
produce a no te on e ither
side of ze ro beat. so a littl e
care is necessary to ensure
that the proper side is cho­
sen . Actu a lly, th is is q uite
easy. If the RIT knob was ro­
tated clockwise (or counter­
clockwise) from being zero
beat with the spot signal,
then the delta tuning control
s ho u ld also be rotated
c lockwise (o r counterclock ­
wise) from being zero beat
with the re ce ived sig nal,
Gene ra lly. the bfo will be
offset 800 Hi from the tra ns­
mitter by peaking the beat
note in the audio filter. Then
the RIT control is only used
as necessary to dodge QRM
or follow the other fellow's
frequency dr ift.

Conclusion

This la st modification
makes a good rig even bet­
ter. The independent receiv­
er tuni ng is appreciated at
least as much as the free­
dom from occasiona l CB
ove rload , The bfo addition
also opens the door to one
la st area of interest: i-f de­
rived a ge. Either the S-meter
detector or one simila r to it
could be used to control the
gain of the receiver in much
the same way as Hv-Cain in­
tended. A possible draw­
bac k of thi s scheme would
be age act ion ca used by
signals adjacent to the de­
sired one in the wide i-f pass­
band. Perha ps some reade rs
wi ll e n joy exper ime nti ng
along this line ,.

••")

just a bo ut every re ceiver
has a sing le SOO-k Hz tuning
ra nge whic h is switched to
cover eac h band. These tun­
a ble i-f rece ive rs contain a
set of crystal-controlled fre ­
q uency converters w hich
move the selected segment
of the radio spect rum to the
input tuni ng range of a sin ­
gle-band receiver. In this
to-meter re ceiver, the bfo
tunin g provides exactly the
sa me tunab le i-f featu re on a
sma ller frequency sca le. Be­
cause the i-f passba nd of
this re ce iver was designed
for AM reception, it is about
10 kHz wide and can pass
qu ite a few CW signals , The
bfo and product detector
can be thoug ht of as the
front e nd of a duect-conve r­
sian re ceiver which is able
to tune ac ross this 10-kH z
band segment a nd pick o ut
the desired signa l. In the
com plete CW transceiver,
the transmitter freq uency
always appears exactly in
the midd le of the i-f tuning
ra nge, so in practice most
transceiver tuning is done
wit h the channel switch and
delta tuning control while
the bfo control is used to
provide a RIT (Receiver in ­
cre menta l Tuning) funct ion .

Most contacts a re made
with both stations on the
same freq uency; the receiv­
e r is easily set fo r this condi ­
t ion by pu ll ing out the RIT
knob (that's how I labeled
the bfo control) to turn on
the transmitter ca rrier oscil­
lator. The RIT control is then
turned to tu ne in the trans­
mitter frequency a nd pro­
du ce a desired tone in the
a ud io ou tput. The knob is
pushe d bac k in to tu rn off
the spot signa l: whe n a n in­
coming signal is tuned via
the channel se lector and

)11.. AlARr

Operation

There was a time when
the typical a mateu r rece ive r
had a di ffe rent cal ib ration
sca le fo r each ba nd. Now
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SEND & RECEIVE CW & RTIY

• applcz "

TlRM'''ALL . ...~ ,•• ___ _ ___ e-
_ .... . _Gl ..... ... _-· ,!~._ .. - ""'" - "'""__ , ·0.__ '-' .......

CO<II '" • ."" """, .... .",.., cw______A_.
.....wo..... ....
"SOl An " -.... adO _ ''''-SO:;,
TtwO'> .. _ • II> O""'''''lI • ..,

o f '""q ' ...
.. ... ..__ CO<II ...... .-$«_...-_
--....or __ ...""'"---- _-- .,.,.

• S-.. Rn" .., cw _"'"
8<000", """....... ',_ MS. ON """
PH . ......... flJ "'"~ ' _"''' ''''''. ASZ!2 IN _OOI ........ ...........' _ _

''''''' """""• 6<ool, ,n ""_ """~ "'_ 001_ _-'

""'- "' ..-• ....."""'.~ ICC""'" ......

• ... W'IV!un<-. ",.-=-_._._-....... -"' ........---­..-""_..­._-- ---...-.
~------_d __ __._-_ "'--,_-..,._,-----. '!..............l __ ...-.-- -_._.""0--_=-.­- ... -. .. '..... ""'"....... _"',<>M ........ _ ..........,... V"' goI _ ""__

•~ "" ,., 001- <TO .-.. ...,_".,1 . ,
........ _ ..."""""".,...,.... Col 0'

""oil ... """""""""'" "" H R ' l l to'
IRS llI MooJo< I '" MOOe< '" ""'" '"
A'A R' «))/Ell] COMF'l,J TfRS _

• IS <lO> """'*" """" "... ""'ood 0<00 _
...... """ IObor limo"'" ..."on,., on 'ac"",
""..,""....

~
To Order

, l2D91 667-28IIB or 634 'FE .... «-_.._,---_ ...
~

WOiQONICS , inc . 'OSa> • • _ '_ <i '_ C<oo
l' ~ • CCl: _ •• _ ,_ .........

, . .. - _u.s .... oo ..<nu __
00 = .... _.

RADIO MODEM

with it the bfo frequency).
This will result in clockwise
knob ro ta t io n moving the re­
ceiver up in t requencv as
yo u would no rma lly expect.

rn
o. Zoo<O /VOl.T yo..

(Ifro Z,,· OC SC....E

-<--.....- -'--- '--->

The bfo and buffer circuits are built on a smaff board
mounted befow the front right-hand comer of the circu it
board. The volume control is visible iust to the feft of the
added board. The disgraceful saw marks on the lower lip of
rhe main chassis happened when the chassis top was re­
moved to mount the main board.
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Fig. 3. Simple rf voltmeter which
detecror drive level.

can be used to measure
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No more annoying backg round chatter, no more
missed cans. At last i t 's possible for individuals and
repeater groups to have their own personal and
emergency touch-tone DTM F network I A nd you
may use all 16 touch-tone digiu to expand y oor

select ion ot formats and permit special control

appl ications .

Speedcall Corporat ion, w ith 20 years of re liability and

know-how in the Mobile Radio Industry . now oHers
the Model 312K;a unique.jew-cost OTMF selective
call Tooch-Tone® Decoder. It's specially designed in
kit form for radio butts, w ith all of the Quality and
perlormance that made sceeocat t #1 in signal ing!

UHF and VHF RECEIVE CONVERTERS
FOR

2 - METER Synthesized Handie - Talkies

__-.... ..__ te~ ,

CAl. ,... _ • . s o.

~ M-SOUAAEO

~ ENGINEERING, INC.

1446 LANSING AYE.
SAN JOSE,CAlIFORNIA 95118
40S "26e ' lil214

THE OfUGl NA,1. -
HANDI-CON _ _

Each one 01 thea.
N ay to UN convertera
wlU turn an a~rage

2 ·mlitlN, luUy I)'n­
tt1 n 1Z M H.1. Into an
ua.no.d COY'"age
~. Choo..
eithw UHF or YHF
PUBUC SERYtCE

:.;r..mt~i~
A mlcro-proc.euer
conboMed H.T. can
_. hlind -hHt,
progranvnable
acanner. Uv.Ia avoid
U- expen.. lind bulk : •• ••••• • • • • •• •• • • • •• • • ••••• • • • •• • ••• • • • • • •
01 a MCOnd r-eel....... •
l or emervency "traffic":
and genet"at pleaaure •
monitoring. •....... .. ............................

1020 Oj et_ A_ _ Iol ........d. CeI""'.... ...~5
" Is -m -U H

-""(California Resident5 add 6" Sales Tax)

To order, send check or money order to:

m
OEPARTMENT "K"
SPEEDCALL
CORPORATION

• LOWCOST CO MMERCIAL GRAOE KIT!

• EASY TOASSEMBLE COMPACT UNIT!

• STATE·OF·THE·ART FLEXIBILITY!

P.O. Box 51 03 Tacoma, W A 98(()5

(206) 272-0713 .... 19

SPEEDCALL'S NEW #312 TOUCH-TONE DECODER
ENDS RADIO BACKGROUND "CHATTER" FOREVER.

Organize yo u ,. shack with a

CLUITERFREE MODULAR
CONSOLE $223.69

CLUTTERFREE
MODULAR
CONSOLES

• Large, 42" H x 57" W x 29"0
• Strong groove-construetion
• Mar·resistant wood grain finish
- Options, drawers & face plate
• For ham or home computer
- Visa and Master Charge



lulie Collins KL7RD
Alaska 99757

The Denali Connection
Disaster struck these two hams in the backcountry of Alaska.

Only a tenuous radio link to civilization could save them.

Our home in central A faska ;s toce ted on a remote lake north of Denali. The big log cabin is
studded with various rad io antennas which m y father has set up.
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Altho ugh I passed my
Novice code test and

exam in November of 1980,
my first contact was no t un­
til April , 1981 , fi ve months
later. Even when it hap-

-

pened. I had no real enthu­
siasm about be ing o n the
air. I felt a sense of grim
despair, perhaps, but no en­
thusiasm.

This may seem peculiar to

Photos by Miki Collins WL7AOM

the ma ny hams who turned
on the ir rigs and dove into
the a irways the minute they
rece ived the anticipated en­
velope from the FCC. Well ,
when I got my lette r, I

glanced at it and stuffed it
casua ll y into my pocket
before wa ndering on home
from the post office. That
little stroll took nearly two
hou rs, for the post off ice is
six miles from my home. I
was on foot with a heavy
pack, I was breaking trail
through the snow, and it
was 35 degrees below zero.

I have lived in the Alas­
kan bush a ll my life, and
with no tel ephone a nd
once-weekly mail, instant
co mmunica tio n can be an
ext reme ly precious com­
modi ty. Hence, the rad io li­
cense is the most feasible
and depe ndable means to
find hel p in a n emergency,
to relay your whereabouts
to your anx ious fam ily, or
to let the fo lks know you
just shot a moose and the
winter's meat is hanging.

Unfortunately, the sim­
ple fact of the matter is that
I just wasn't cut out to be a
ha m. I didn 't have mu ch
troub le picking up the
code. but co pying frustrat­
ed me and the bookwork



Miki Collins WLlADM gives the dogs a break while she ties
down the load in the sled. Bouncing over bare tundra like
this was only part of the pile of troubles we had on this ill­
fated trip through Denali Na tional Pa rk.

ingly difficult travel saw us
less than 100 miles o ut.
Bl izzards, deep soft snow,
and o pen c reeks slowed our
progress as mu ch as the
broken sled ru nner . By the
tent h day, we were quite
out of dog food. The sled
wa s s ho t, broken from
crashing down 3D-foot snow­
banks, sliding down steep
gullies, and c ross ing rocky
glaci a l outwash pla ins. The
snowshoes were shot, mak ­
ing tra ilbrea king nearl y im­
possible, and the dogs we re
shot - ti red . run -d o w n ,
hungry, and discouraged . We
were shot. The tnp was shot.

Mlki a nd I pulled off the
broad creek we had been
on and set up camp in a
grove of spruce. My siste r
bu ilt a fire . I dug out the
rad io .
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All the sus pense and ex­
hila ration o f getti ng o n the
a ir c rashed down when the
tuning knob broke off In my
hand and, as it was nearly
da rk. I cou ld not hope to fix
it that night. By mo rning,
my already dampened en­
thusiasm for the wide world
of radio had plummeted
and I reso lved to leave the
nasty set in the bottom of a
ta ttered bu rlap bag.

On the third d ay out, we
used the broken ski to ju rv­
rig a broken sled runner.
The fo urth d ay, o ur e ight
sled dogs got wind o f a
grizz ly bear fresh o ut o f
hibe rna tion a nd led us o n a
tumultuo us chase for two
miles along the glare ice of
a c reek befo re we pull ed
them under cont rol.

Si x more days of mcreas-

We had a good team, but after a few days they began to
grow run-down. We rested them often, especia lly while
climbing over passes. Stony Hill is in the background.

As far as the eye can see, there is nothing but snow and
mountains. Spend a few days in a place like th is and you
forget civilization can still ex ist.

Undaunted, I set up our
tiny 8O-meter rig, st ri nging
the long antenna through
the sc rubby spruce border­
ing the I ekl a rnk a River with
the inten tion of le tt ing ou r
fol ks know th a t our pro­
gress m igh t be de layed . My
first contact! O r was it?

Gene ra l ly s p ea k ing,
arou nd here run ning o ut of
time is synonymous With
running out of dog food . On
this pa rticu la r occas ion, we
were embarked on a 10-d ay
dogsled trip through Dena li
National Pa rk. (Denali is the
Alas ka n na m e for M t.
McK inley .) Wit h something
like 150 m iles to go with our
8-husky team, it was natu­
rally quite a disappoi nt­
rnent to break o ne of ou r
only pa ir of skis the first day
out, for th is wou ld co ns ide r­
abl y d imi nish our speed .

reall y go t me. I didn' t have
friend s or instructors; I jus t
taught myself from books .
When you start out hating
ma t h, d esp ising p hys ic s,
a nd ab ho rring e lect rical
pr incip les, you aren 't doing
so hot.

O nce I began to u nde r­
stand it a litt le bette r it was
a lot more interesting, but
even so . I just wasn 't cut
out fo r it even though both
my pa rents and my brother
have ham lice nses. I didn 't
be come a ham because I
wanted to . I did it because I
had to.

I was a ttending college
when I got my license and
had no use for it at that
time. It sa t in my pocket, its
pri vileges not e xe rcised.
Until , that is, tha t fate ful
day in early Ap ri l when my
sis ter Miki and I ran ou t of
time.



The 80m calf for help.

The 20,320-foot M ount Dena li rises about 17,(XXJ feet up
from a fairly flar base on the north side where we were
traveling. This mountain has rhe peculiar abilir y to reflect
radio signals 50 that any two points that can see a particu lar
face o f the mounta in can commun icate b y 2 meters; a knife­
edge effect allows communication across the top o f the
mountain.

The rad io was slipp ing
from m y f ingers and the ear­
pl ug f rom my ear. but I was
so stunned I co uld on ly
choke and spu t te r. When I
had recovered f rom my
shock. I shoved the radio
hastily to M iki , snatched up
a map - the o nly availab le
piece o f paper - and w ith
trembling f ingers scr ibb led
madly on the back. Daddy
wa s send ing slow ly, but the
best I could do wa s take
down the dits and dabs as
such and transla te later,
Then. shov ing the m ap to
Mlk i and snatching back
the radio. I painfully sent
ou t my message, not on ly to
Daddy but to hams all over
the great outside who m ight
be rno mtonng.

The following day we
were picked up by bush
plane and flown home with
our dogs. And that is the
sto ry o f m y fi rst contac t. It
epitomized the very reason
I went for m y l icense - so
tha t I could comm unicate
in t imes of need .

It will never be a hobby
with m e; I w ill never enjoy
Dx tng . bunny hunts, or
ot her ham sports, but ham
radio will serve a pu rpose
for me just as it does for
many ham s in less isolated
areas: the purpose of com­
m unication •

wa s Wl7 AOl , and m y
father, whom I wa s ca lling,
w as Kl7 IS. For another hor­
rible m oment, the battery
seem ed dead, but no, after
warming i t by the fi re, it
sparked to life.

The line from the rad io to
the antenna wa s just a cou­
ple of feet long, so I stood
up in the dogsled holding
the radio near the antenna.
Jam m ing the tiny plug into
my ear, I began awkward ly
poking the t iny button-key .
I had to use my thumb since
the f ingers of o ne hand
were occupied w ith the ear­
plug which kept sl ipping
ou t. and those of my other
hand were su pporting the
rad io . KL7IS. KL7I H
oops . KL7 1S . uh DE

. Good heavens! W hat
wa s W ? Oh yes! WL 7AOL
I pushed the switch to re­
ceive. my thumb ic ily cold.

I p lanned to listen a
minute or two before ca ll ­
ing again, and aga in, and
aga in. for f ive or te n
minutes be fore giving up
until nigh tfal l when I was
more likely to raise so me­
one. But hard ly had I turned
over the switch when to my
astonishment there was a
prompt rep ly ! Glory be ! It
wa sa faint signal bu t steady.
sneaki ng softly from the ear­
plug into my ear.

pendent on yourself , your
ingenu ity , a n d y o ur
st rength to keep you alive,
There is no one el se -no
o ne else at al l. Civil izat ion
and the magic of rad io just
don 't exist.

Tha t's why I d idn't place
one jot of fa i th in my abi li ty
to com munica te wit h the
outs ide w or ld , Inwardly, I
cursed the grea t and power­
fu l FCC for giv ing me the
privi leges of using a medi­
um I felt I knew nothing
about. I wa s, in my humble
estim at ion, unqual i f ied, in­
compet en t , and in ade ­
q uate. But I had no choice ,
If I didn' t m ake contact. w e
could well have another SO
miles to go w ith hungry
dogs, breaking trail at o ne
mile an hour or less through
snow tha t w as knee-to hip­
deep.

So I tried . For one horr i­
b le instant it occurred to
me that I might have forgot ­
ten my callsign. but no, I

I swear I didn 't be l ieve I
could m ake it work. I am by
no me-ans an electri cal ge­
mus.Aside f rom this, m y sis­
ter and I had been totall y
alone for 10 days. W e d id n' t
even know Presiden t Rea­
gan had been shot and seri­
ous ly wounded nearl y a
w l>ek be fo re . We had
spoken to no one but each
other ,

When you are alone in
the woods or on the tundra
for any length of tlme­
even as li ttle as ten days ­
and when you are surround­
ed not by humanity hut by
natural wo nders, when the
dom inan t theme in your life
is the magni fi centl y tower­
ing Mount Denal i, then you
begin to suspect tha t you
are the only hum an bein g in
existence. You are noth ing
but a bit of human dust
floa t ing through the broad
expanse of natural won­
ders- you are alone, de­
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" ON" Ind ica tor. Snooze button.

Quartz timing. Synchronlzable to"WNI/.
Flip·lop cover serves as stand .
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bultOfiS. lock function prevents mts -semrq .
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CAll TOll FREE 800·647-1800

24!12 HOUR. 10 TIMER $ 32 95
MFJ· 102

Switthable 24 hour GMT or 12 hour format.
10 timer sounds every 9 minutes atter reset .
S"itthable seconds readout.
Observed timer. Just start clock from zero

and note time of event up to 24 hours
Bright blue 0.6" vacuum fluorescent digits,
Alarm with snneze funclion. svncnronizebre

with "WNI/. Fast/slow set buttons, l ock func­
tion prevents mis -settinq . POwel cut. alarm
" ON" indicators. 110 VAC, 60 Hz (50 Hz with
simple modification). Ul approved ,
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MFJ -ll15
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True 24 hour quartz
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inch diame ter face ,
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operation. immunity from power tine failure and
eliminates power cord.

Sweep second ha nd. Brown hi-impact case.
Glass frOrlt 24 hour military time format.

Order from MFJ and try it. If no! delighted ,
return within 30 days lor refund (less shipping).

One yur untonllitional guarantee.
Order yours loday. Call ten 1m 800-647-1800.

Charge VISA. MC. Or mail check. money order.
Add $4 00 each lor shipping and handling ,
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M
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f d • • h VISA or MASTERCARD loror a rive tonlg t. Ymo"''''pmool. ..

For $69.95 you get the most efficient, ~ ~
dependable. fully guaranteed 35W 2 m eter
amp kit lor your handy talkie money can buy.
Now you can save you r batter ies by operating
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mobile rig. The mocet 335A produces 35 watts ..
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AM I~~oWifu ~'"
Fast, Rel iable Serv ice Since 1963
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Ferri te Rods. Pot Cor es. Baluns. E tc .
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Jerome T. Dijalc. W9JD/2
215 Tareyton Drive
Ithaca NY 14850

Error Protection for
Your Digital Transmissions

Block coding can make your signal
100% error-free . . . hopefully.

I n a pre vious a rti cl e
("Computers and HF," 73,

January, 1981), I discussed
the direction I thought am a­
teu rs shou ld go in develop­
ing inte r-computer data
communications tech­
niques on the a mateu r
bands . (By "data" here I
mean 8-bit ASCI I characters
which may be making up
forma l messages, a d igital
TV image, computer graph­
ics, or anyth ing else.I In my
opinion, the best course is
to pursue frequen cy shift
keying schemes since diver­
sity reception of the mark
and space frequencies may
be used to gain interference
immunity. Si nce small com­
puters are to be used at
each end of the communi­
cations link, error-detecti ng
o r e rro r-correcting codes
shou ld be used to a llow er­
ror-free recept ion of the ba­
sic data even over a com­
mu nications channel which
produces transmission er­
rors . Central to the success
of these schemes will be
block coding of the basic
data and the ability of the
receiving computer to re­
ques t retransmiss ion of
data blocks that were ga r­
bled .

In thi s art icle I will dis­
cuss in some deta il one im­
plementation of an auto­
mat ic repeat req uest (A RQ)
inter-compu ter link using
erro r-detecting block cod­
ing. This discussion is in­
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tended to form a basis for
c o nd uc t ing expe riments
with th is tec hnique (with
special fCC approval).

Background

We are trying to design a
system that will allow error­
free transmission of data
over a rad io channel de­
graded by noise, fadi ng,
and interference from other
stations. The most impor­
ta nt cha racteristic of this
channel is that we can ex­
pect it to prod uce t ransmis­
sion e rrors. We must t here­
fore design o ur system to
recognize when e rrors have
been encountered and to
some how correct them. We
will assume that our cha n­
ne l is at least good enough
to allow error-free recep­
tion occasionally. The co m­
puters will then keep trying
to transfer their data and re­
transm it that data de­
stroyed du ring pe riods of
interference on the chan­
nel. Though we will be able
to get ou r data transferred
without erro rs even on a
very deg raded c ha nnel ,
ma ny retransmissions may
be required. This mea ns
that the worse the channe l
is, the longer it will require
to transfer (without erro rs) a
given size fil e .

Error-Detection Coding

The first thing we must
be able to do is transmit ou r
data in such a way that the

re cervmg comp ute r can
positively determine when
it has received it correctly
and when it has not. We do
this by error-detection cod­
ing. The re are a number of
schemes for doing th is, and
I will not attempt to explain
all of them . Each scheme
has its own advantages and
disadvantages, but in my
opinion, the best scheme
for our purposes is the
"checksum" method .

With this method, the
sending computer breaks
down the data into blocks
with a certa in number of
characters in each block.
Then it numericall y adds all
the cha racte rs togethe r
(thinking of t hem merely as
8-bit binary numbers). This
8-bit sum , called a "check­
sum," is the n transmitted at
the end of the data block .
When the block is received
by the receiving co mputer.
it adds together all the char­
acters in the block as it re­
ce ived them and co mpares
th is sum to the checksum
that it received over the
lin k. If the two sums match ,
the rece ivi ng computer can
be fa irly sure that it re­
ceived all the cha racters
wi th no errors in the block,
bu t it cannot tell which
cha racters have been ga r­
bled.

Automatic Repeat Request

O nce we have the capa­
bility to determine when we

have received good data
blocks and when we have
received garb led data
blocks, the next step is to
get the sending co mputer
to retransmit the garbled
ones. This is done by a sys­
tem called automatic re­
peat request (A RQ).

The se nd ing compute r
will normally send a num­
ber of data b locks in one
transmission. At the end of
its transm ission, the send­
ing compute r waits for re­
sponse from the receiving
computer which wi ll indi­
cate if it needs any of the
blocks retransmitted due to
errors . The sending comput­
er will then begin a new
transmission and include at
the beginning a repeat of
blocks req uested by the re­
ceiving end. These repeated
blocks will be followed by
new data . This process con­
t in ues until all data has
been transferred.

During the reception of
the data blocks. the rece iv­
ing computer keeps track
of the block s that are re­
ceived error-free. At the end
of the tran smission. it sends
a short message back to the
sending compute r acknowl­
edging the blocks that it re­
ceived correct ly (an AC K
message). The sending com­
puter then assumes that all
othe r block s were not re­
ceived correctly and re­
peats these in its next trans­
mission.



Scanning

HBndh81ds
becomfl

Police/Fire
Scanners

MFJ-312, like MFH13 but for mobile 2
meter rigs. Transmit up to 40 watts Ihru con­
verter without damage. SO-239 connectors.
Mobile mounting brackets. Rugged. "ON"
LED. Use 12 VDC or AAA ballery. 3x4x1 in.

Order Irom MFJ and try it- no obligation. If
not delighted, return it within 30 days for
refund (less shipping) .Qlli! year unconditional
guarantee,

·O·rdiir today. Call tall Iree 800-647·1800.
Charge VISA. MC or mail check. money order
for amount Indicated plus $4 .00 each shipping.

Hear policelfire/weather. Order now. ....7
,

can 601-323-5869 in Miss..outside ccnnneetar
USA, tech/order / repai r info. Telex 53-4590.

MFJ FN~t~~g:lftDS.
Box 494, Mississippi State, MS 39162
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Hear
Police I Fire

Weather
on 2 Meter Handhelds with
th is MFJ VHF Converter.

New MFJ VHF converter turns your synthe­
sized scanning 2 meter handheld into a hot
Police/ FirelWeather 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 simultaneous scanning of

both 2 meters and Police/Fi re bands. No mis­
sed calls.

Highpass input filler and 2.5 GHz transistor
gives excellent uniform sensitivity over bOth
bands Crystal controlled,

Bypass/OFF switch allows transmitting.
Won', burn out il you transmit (up to 5 watts)
with converter on. Low insertion SWR . Uses
AAA battery. 2V.x1'hx1V? in. BNC connectors .

Enjoy scanning, memory, digital reaueut. elc.
as provided by your handheld on Police/Fire
M nd.

220 MHz Converter for 2 M Handheld

*
MFJ·314 MFJ·314, like MFJ·3t3$5995 but lets you receive 221·

225 MHz on yOUf 2 meter
. handheld.

Po lice/F ire/Weather Band Con­
verter for 2 Meter Mobile Rigs.

MFJ·31 2

$5995

~
OISTRIBUTORSHIPS AVAILABLE

to qualified suppliers of
amateur-radio equipment

TECHNICAL LITERATURE
AVAILABLE. Call/write

flexible,
electrically
transparent
Phillystran®

guys

FIELD PROVEN: More than 450
commercial radio & TV towers
have been guyed with Phlllystran.

Pourable resin provides
convenIent, highly efficient
terminations.

1. non-absorption and no
re-radlallon of radio signals.

2. no need to compute non­
resonant lengths.

3. complete elimination of RFI
assocla1ed with steel guys.

4. substantial reduction In
guy-lnstallallon time.

5. no more cutting of steel
cable to install Insulators
and cable clamps.

6. no more handling of steel
cable; and no " f ish hook"
frayed ends to snag your
hands.

7. non-corroding and
maintenance-free.

8. high strength combined
with lightweight, non­
stretch and Inherent
flexibility.

9. a neater, more aesthetically
pleasing tower appearance.

10. substantlat reduction In ice
loading.

PHILADELPHIA RESINS CORP.

mre.
20 COmmerce ""vetl Montgomeryville. PA 18936..1 (215)855-8450
Telex 84-6342

10
REASONS WHY
KNOWLEDGEABLE
AMATEUR RADIO
OPERATORS CHOOSE

••

GET H UMPlN '- - ­
O RDER TO DA Yl

• •

Twin Oaks Associates is a
partnership of mental health
pro/e5Siona ls who ere hams in­
terested in helping others to
learn CWo Twin Oaks has de­
ve lo pe d th ree M orse code
teaching sys tems on tape w hich
represent the careful applica­
tion of psychological princi­
ples to learning. T hey help
studenzs learn to recognize and
copy Morse chantcters at a very
high speed.

T he first set of tapes is called
SY.'l tem 12 © . It is designed for
the ham who ma y have a Novice
or Technician class license but
can 't "get O tJt'T the hump" to
pess th e General class code test.
System 12 takes students past 15
words per mi n ute on five care­
fully -structured . successive-de­
mand, 60-minute ccssenes.

T he second training program
is called System 24© .lt assumes
that the student is able to copy
com fortably a t 9 o r 10 words
per minute but would lik e to go
after the amateur Extra class
license. T his program is on five
60-minute cassettes and carries
the student past 30 words per
minute.

T he thi rd teaching system,
the Sys tem 12 Alphabet Book © .
is designed for persons w ho
know absolutely nothing about
Mo rse code. It may be used,
however, by persons who are
not thoroughly com fortable at 5
words per minute, and it is use­
ful for either classroom or self·
instruction.

Each · program , or syste m ,
comes wi th its own carefully·
written study guide. Systems
12 and 24 cost $30 each, and
the System 12 Alphabet Book
costs $ 15.

CW TEACHlNG
SYSTEMS

I
TWIN OAKS ASSOCIATES
ROUTE j ,BOX 37 ..- 197

KNOXVILLE IA 50138.

.. See L,st 0/ AC1. etl lu rs on page 11 ~
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Fig. 3. Transfer of fink control.

Fig. 2. ACK block.

Fig. 1. Text block.

me nt bloc k. The contents
of the block are the block
labels of the text blocks re­
ceived co rrec t ly duri ng the
previous transmi ssion . We
will allow a variable num­
ber of labels. up to 256, in
one ACK block. The end of
the block is flagged by an
ETX character . No error­
checking will be done on
the ACK blocks. so no
checksum or block label is
transmitted .

Fig. 3 sho ws how an e nd
of t ransmi ssion would be in­
d icated. The ASCII ETB
(E nd of Tra nsm ission Block)
charac ter w ill be used to in­
dicate to the rece iving com­
puter that it may begi n
transmitting . To ensu re that
at least one ETB is received
even with interference. it
will be sent 5 times . After
recogn izing the ETB c ha r­
acter, the receiving com­
puter' will wait until the loss
of receive signa l is detected
and then begin transmitting .

We want to allow the use
of many different types of
computers to process this
code. Since different co m­
puters w ill require differe nt
amounts of time to perform
the a rithmetic and book­
keeping operation s ne ces­
sary to process data blocks,
we cannot know fo r sure
how m uc h time must be a l­
lowed between blocks. To
make sure we don't make it
impossible for some com­
puters to keep up, a van-

/"'/ ! f _-EJ_mm-, L,

1 ~:~!l
CKIEC osu..
t, "TSl

--a-fro;' 1(01

UP10!n6
CKUACTEU

------EY----fcof -LA6ELS:=fE1·f ---/sY~7------­,
UP 10 2 ~6'LOC. LA6EL5

a ny number of ASCII SYN
cha racters as f ill ers. The
STX (ASCII Start of Te xt)
c ha racter f lags the sta rt of
the block. Following STX
are a variable number of
e-bn data bytes. The num­
ber of bytes may vary be­
tween individual blocks in a
given transmission, but it
may not exceed 256. The
e nd of data in a block is sig­
nalled by the ETX (ASC II
End of Text) c ha racter. Im­
med ia te ly fo llowing the
ETX is the 8-bit che cksum
a nd then the 8-bit b lock
label.

The c hecksum is fo rmed
by nu merical ly adding to­
gether each data byte and
d is c arding a ny re g is t e r
overflow . Each data block
of a t ra nsmissio n must be
uniquely identifiable, so we
add the block label. The
se nd ing computer will se­
quentially assign 8-bit la­
bels to each data block it
se nds. These will allow the
receiving computer to iden­
tify the blocks it has re­
ceived correctly, and al so
allow it to properly se­
q uence the data blocks af­
ter they have a ll been re­
ceived correctly .

Fig . 2 shows ho w an a c­
kn owl ed gm e n t b loc k
would be constructed . It
also ma y be preceded by
any num ber of SYN cha rac­
ters. An ACK (ASCI I Ac­
knowledge) character f lags
the sta rt of an acknowledg-

that they on ly req uire d 100
milliseconds to transmit,
we wou ld be able to trans­
fer many data blocks e rror­
free over our example chan­
nel.

If we make the blocks
too long, we find that we
seldom receive error-free
blocks and we spe nd too
much time retransmitting .
If we make the blocks too
short, o ur overa ll rate of
data tra nsfer ("thro ughput")
is re du c e d under good
cha nne l conditions be­
cause we a re spend ing too
much of o ur t ime tra nsmit­
ting c hecksums inste ad of
data charac te rs. If we c o uld
re liab ly predict what ou r
c hannel would be like all
the time, it would be possi­
ble to find a block le ngth
that was the most efficient
all the time . But on some
days you may have a tele­
phone-quality channel , and
on other days the interfer­
ence may be seve re.

For this reason , I am rec­
ommending that the block
le ngth be variable and un­
der the control of the send­
ing computer (a nd /or opera ­
tor). This wi ll a llow the
block length to be opti­
mi zed fro m one tra nsmis­
sion to the next , if de sire d ,
simp ly by experiment . One
would no rmal ly want to be­
gin with a fairly short block
length (perhaps 16). a nd
then increa se it if few re­
transmissions are neces­
sary. If, at another t ime, the
retransmiss ion rate gets too
high, the block length could
simply be shorte ned o n the
next transmission .

Signal Format

There a re a few other de­
tails we must consider in o r­
der to make our scheme
workable. We req uire three
types of data structures: (1)
a block of. text c haracters,
(2 ) a n ac know ledg me n t
bloc k, a nd (3) a block of
c ha racters to signa l the end
of t ra nsmiss ion .

Fig. 1 shows ho w a text
b lock would be construct­
ed . It may be pre ceded by

Block l ength

We need to be careful
about the chosen le ngth of
our data blocks . If, fo r ex­
ample, our channel on a
given day is producing er­
rors about twice per minute
on the average and we have
chosen a block length that
req uire s 3 minutes to trans­
mit one data block , it is ob­
vious that we may never be
able to re ce ive even one
block error-free. The send­
ing computer will be forced
to conti nua lly re peat the
first data block of the file,
and the file may never be
comp le te ly t ra nsfe rred .
(Our communications sys­
tem, in this instance, would
have broken down.l On the
other ha nd , if we c hose
data blocks to be so short
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If for some reaso n the
ACK message back to the
sending computer is gar­
bled. the sending computer
will simply assu me that all
blocks in the previous tran s­
mission were garbled and
will repeat them all. This is
safer than allowing the pos­
sibility that some ga rbled
data blocks might not be re­
peated when required . If
blocks that have already
been correctly received are
agai n encoun tered by the
receiv ing computer, they
simply w il l be ignored. The
important thing is th at we
receive every data block
correctly at least once.

This process obv ious ly
re q u ire s some " in te lli­
gence" in t he term ina l
equipment at both ends of
our communications link.
This will take the form of a
co mputer and suitable pro­
gram to accomplish the re­
quired arithmetic , buffer
storage. and record keep­
ing. These tasks will not be
difficult to do with a small
computer, but they are
muc h beyond the capabili­
ty of an ordinary TTY ma­
ch ine . (T his is why st ra ight
TTY mach ines are re ferre d
to, with no d isrespect in­
tended, as "d um b" term f­
na ls.)



95$
Ordrl from MFJ and try il - no obligation. tf

not delighted, return It Within 30 days lor a relund
(less shipping). ThiS tmd<)e is UnC!Ml!;li lionally
guaranteed for one~.

To order, simply can us loa free 800·647·1800
and charge it on your VISA or MasterCharge or
mail us a check or money order l or $59 .95 plus
$4.00 for shipping and handling for MFJ·202 .

Pul tltis MFJ Moisr Bridge to work improving
your anlenna. Ordrr from MFJ or see dulr r.

I ; I I

Call 601 ·323·5869 lor technical information. or·
der/repair status. Also call 601 ·323·5869 outside
continental USA and in Mississippi. ... .7

MI!:' • ENTERPRISES,
.....,INCORPORATED

Box 494, Mississippi Siale, MS 39762

IIlFJ RF NOISE BRIDGE_... ...-
'0·" " "... 1""

• . .. 10 "

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 eXRanded capacitance range gives
you much extended measuring range.

• Exclusive range extender • Y Pilndel1.
capacitance range • Series Bridge- '.. "" ..

This MFJ.202 IIF Moise Bridgr lets you quickly
acjust your single or munbarc dipole. inverted
Vee. beam. vertical . mobile whip or random
system for maximum performance.

Td s re sonant Imjuency and whether 10 shorten
or lengthen your antenna lor minimum SWR over
any portJoo 01 a band_

MFJ's rxclusive range eneneer. expanded ca­
pacitance range ( ~ 150 pi) gives unparalleled en.
ceoance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Worts with any rrcrlver 01 transceiver. 50·239
ccenectors. 2 x 3 x 4 inches. 9 volt battery.

Other usrs: rune transmatch; adjust tuned cr.
ccns. measure indllC!al"lCe. RF wnpedal"lCe 01 amps.
ters. baluns. transformers; electrical length, velo­
city factor. impedance of coax; synthesize RF im­
pedances wi th nansmatcn and dummy load.

F"ULL V4th WAVE _ All S ands! AUl o­
rnati<: S elect ion w lltl pI'1)ven H I_Q T •• ps..
3 M odell. _A L L se ll IUP_ling _G.ound
o. roo l mount. HEAVY D ouble w . "
seaml ",.. A luminum Io w",r l eellon _ H I
STRENGTH F"IBERGL A S S T U BING
O VE R -ALL. N O W OBBLY, L U M PY
TRAPS - N O U NS IG H T LY C L A M PS
need ed _ Same Ill e all the w . y up
1 1,10, . - T "pI hidden Inside. You can
"'10 II In • 1 ft . I C! . Sac_yard! N ej.ghbo••w. nav ,"," _now llola It. H I-P o w er AL L
DIrection O X Ant enna. F" OR APA RT ­
MENTS . ROW H O US ES, M O B ILE
H OMES _ CO NDOS etc. whe. e min.
"'-" _ce and na.1 .pp....e""e Is
MANOA TORYI tn. ltnl "O.lve In" ground
mounl (Included) . Ule w llh o. wllhout
' .dlels (Included) (A ll . ngle ' 0 01 mount _
E.tr. l C O M PLE T EL Y P RETUNED_
NO AOJU S TMENTS NEEDED E VERI
NO T UNER N EEDED Over AI B and'
Incept eo mele•• ~OO K C) S W R 1_1
t o 2 -1 at S . nd edge.. S i nd. S 0 2 3 9 con _
necU . - 150 ohm I ... any length RG 5 8U
- RG8 U lee_ e. M . t ehes AL L M AKES
TR A NSCIEV ER S . 2000 W .tt PEP.
InpUi POW". S hipped _ PRE P AID IN
USA. A. u mbl• • In 10 min. ullng only
• e. ew d.I" " . WEATHERPR O OFl
N o.-AVT B O_10 15 S . nd 25'8" $179 .9 15
N o.- A VT 4 0_IO 4 e- 18'9'" $129 .9 15
No._ A V T 2 Q-l 0 3 S and n-e- $ 9 9 .95

S E N D F"U L L PRICE F" O R PP D EL IN
USA (C.n.d. it $ 5 .00 estr. ' ''' po. l_
.lIe .clenca~ Custom. eteJor _ .........11
VIS A , M A S TER CARD or A MER ­
ICAN EXPRESS . GI", N um ber
. nd E,_ dlte. Ph 1-3 0 8 - 2 3 6_ 5 3 3 3
9 A M _6 P M wee~ d a Y'. W e . hlp In 2 _3
d.Y'. P tlc: es w ftl Inc....e . . 0
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A men.... Guar.nteed for 1 ye...
-10 day money bae_ t ....L II .
t ....ned in new co nd,ton. F"ree In l .

WESTERN EL ECTRONICS
Dept . A 7_ 2 K ..rne y N e. 68847

73 Magazine . February, 11:83 fj1



able num ber of SYN charac­
ters will be transmitted be­
tween data blocks . Depend­
ing upon the speed of the
re ce iv ing compute r, any
num ber between 1 and 10
SYN cha racters migh t be re­
quired to allow adequate
processin g time at the re­
ce iver. The number of SYN
cha racters transm itted be­
tween blocks can be varied
to suit the se nd ing o r receiv­
ing operators. A certain
minimum number of char­
acters will be necessary to
allow the rece ivi ng comp ut­
e r e nough process ing t ime,
but any num ber of add i­
tional SYN characters will
not dis rupt the sc heme,
since the receiving comput­
er will simply wait until it
encounters an STX charac­
ter to start processing the
next data block. The on ly
effect of send ing more SYN
cha racte rs than actually
needed will be to reduce
data throughput below the
optimum fo r that co mbina­
tion of computers.

Another reason to a llow
varying the number of SYN
characters is that we want
to be able to use this
scheme over a variety of ac­
tual data ra tes. Since the
compu te r processi ng time
will remain fixed while the
character transmission time
may change considerably,
it will be advantageous to
use fewer synchronizing
characters at the lower data
rates and more at the higher
data rates to allow the
same processing time at the
receivi ng computer.

This syste m does no t
lend itself well to informal
conversation at low typing
speeds and would prima ri ly
be of use after initially es­
tabli shing contact with an­
other station and mutually
deciding that a large block
of data (perhaps 100 fo rmal
messages) is to be trans­
fe rred . At this point, both
stations would switch to the
block-encoded mode to
transfer the data .

Once in the block-encod-

ed mode, we wou ld begin a
transmission with a leader
of SYN characters perhaps
5 seconds long. The remain­
de r of the t ransmission
would consist of ACK or
text blocks. We wilt require
th at the text blocks be
tra nsm itted seque ntia lly,
bu t we will a llow the ACK
blocks to appear anywhere
d uring t he t ransmission .
Since we will not be using
error-detection on the ACK
blocks, it will be a good
idea to send the ACK blocks
more than once to make
sure they are received cor­
rectl y. Between blocks any
num ber of SYN characters
may be transmitted . The
last block of the transmis­
sion will be followed by
several SYN characters and
then the five ETB charac­
ters to signa l the end of
tra nsmission.

Diversity

How can diversity opera­
tion hel p us in this scheme?
If a receiving interface is

available where the mark
and space frequencies can
be detected independently,
the receiving computer can
treat the two frequencies as
separate signa ls, and we get
two chances fo r each data
block to be rece ived cor­
rectly . If either the mark o r
space channel prod uces an
error-free block, the receiv­
ing compute r can ACK that
block. This can greatly re­
duce the number of retrans­
missions under moderately
degraded conditions and
greatly inc rease through­
put .

Summary

I have described one of
several possible methods to
achieve error-free transmis­
sio n of d igital data over a
very imperfect radio chan­
nel by using error-detecting
coding, ARQ, and co mput­
ers at each end of the radio
li nk. I hope these ideas will
he lp to get some experi­
menting underway in this
direction .•

SRT·3000
List Price $ 995.00

INTRODUCTORY PRICE $ 795.00'

• Built-In demodulator & AFSK modula­
tor for 170,425,850 Hz shifts, high and
low tone pairs' 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII, 5·99 WPM
Morse· 1000 character text buffer w ith
BREAK feature· Ten 80 character mes­
sage memories with battery backup •
Selectable display formats , 24 l ines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) • Split screen operation. On screen status li ne displays a
tun ing bar, mode, speed, shift, tone pair, normal/reverse, USOS, WRU, SELCAL, bu ffer mode
and buffer count. Cassette interface for long " Brag Tapes" or unattended message storage ·
Baudot and ASCII printer outputs· Built -in audio monitor· Built-in 110 VAC power suppty >

Other features-PTI control , WRU, SELCAL, sync Id le, CW 10, USOS, autostart , full or half
duplex, scope outputs, weight control, intercharacter spacing, reverse video, RS-232, word wrap
arounc s Compact size only 13.3 x 10.3 x 4 inches· Made in USA.

Introducing The SRT-3000
A High Performance RTTY
Communications Send­
Receive Terminal

Send For

Free Information
IDGM/ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

·'ntroductory prices good
IhfU Feb. 28, 1983.
Opt/ona/g · video moni lOt
shown $149.00.

(608) 362·0410
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tersd Watt SWRRF Am Iifiers
alue an perfor

arranty - pr mpt U.S. so\-",;'ce and ass stance

nmad
ptional

-5 year

Ameri
of exc

/ SWR M ET RS

or average reading
SWR reading
F) 1$ 30 MHz

150·200 MHz
$119.9

430-450 H. ALL MODE
024 2W i -40W out $199.95
(V,W - 24 IW·70WI

0 101010 'n - l OOWout
(2W - 25W) $319.95

• ALL MODE
W ino60W out 199.95
, 2W - 3OW) RX pr mp

lOW in -I 20W out 89.95
W, 5W -9QW) RX mp

in- 20Wout 89.95
in: 200mW·5W)
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TE CONTROL $ 4.95
tes all switches , 18' cab

$89.95

$179.95
preamp

$279.95
preamp

ut $239.95
preamp

LlFiERSRF

ALL MODE
in "~W out

lse<fle in: 100 mW·5W)

lOW in - BOW out
(I - 15W,2W - 3OW)

016 lOW in 'I60W
W- 35W, 2W-9QW)

83016 30W in -I60W
(useable in: 15·45W) R

______-+__ Available at 10 I dealers througho t the world. ---lr-----
P.O Box 1393, Gilroy, C A 95020 (408) 84 . 1857

COMMUNICATiONS QUIPMENT,INC.
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Rob M Orrison AC9C
6.~1 7 Wakopa Court

f ort wavoe IN 46815

Drive-Time SWLing
This simple car radio converter w ill open up

a whole new world of driving.

L2

1.6
2.2
3.9
5.6

L1

1.5
1.6
2.7
3.9

ca n be used for two sho rt­
wave bands. Signals fro m
these two ba nds do not
overlap. The mi xer input
circu it se lects one of the
two bands Tab le 1 lis ts the
va lues of 11 , L2, and the
crystal f requency for each
band .

The val ues of L1 should
work we ll With GM wind ­
shield antennas. Regard less
of the antenna type, I I
shou ld be se lected for max­
imu m signa l strength at
center band. 11 and C1, in
add ition to match ing the
antenn a to the mixer, act as
a low-pass fi l ter at TV and
FM broadcast f requencies.
Thi s fil ter in g fu nct ion is
ve ry important since unat­
tenua ted signals f rom pow­
erfu l VHF sta t ions can pro­
duce und esirabl e m ixe r
produc ts at the converter
output.

A 19-meter vers ion of the
co nverte r is mou nted under
t he dashboard of my Chev­
rolet. Sta ndard broadcast

16.3
16.3
11.0
11.0

Xtal Freq.

16m
19m
25m
31 m

Frequency in MHz.
Inductance in micronenrtes.

SW Band

•AT-element, fundamental mode,
parall el-resonan ce, 32·pF load
capac itance. Jan Crystals, PO
Box 06017, Ft. Myers FL 33906.
Cost is approx imately $5.00.

are used in the oscil lator.
The 3N204 MOSFET mixer
prov ides low noise, good
dynamic range, and moder­
ate gain. Mixer gain must be
high enough for antenna
noise to ma sk the car radio
internal noi se. O n the other
hand, mixer gain must be
low enough so that over­
load in g of the car radio by
st ro ng signals is not a prob­
lem. Thus, the hi gher-gain
3N211 is not recommended
here.

Temperature tests show
the converter performance
to be v irtuall y consta nt
over the range -40 0 C to
85 0 C. O scill ator frequency
dri ft, for a 1b.3-MHz AT­
type crystal , is less than
+ 1.5 kHz over th is tem per­
ature range.

Crvstal' f req uenc ies are
selec ted so tha t one crystal

TO CAR
RADIO

r

CAIN AT
REMOVED.

The converter sc hemat ic
is shown in Fig. 1. The sim­
ple Pierce osci l lator circui t
uses a 2N5397 j FET to re­
str ict osci ll ator output
norse. No tuned circu its,
other than the crysta l it self,

doors. Then you wil l need a
low-cost surplus car radi o
(O lson Elect ro nics, 260 S.
Forge St., Akro n O H 44327)
and a 12-volt power supply
(Rad io Sheck). The ca r radio
is well shielded and will not
p ick up A M st a nda rd ­
broadcast interference.

ssc " o.r

IN1, u e 10
"

'60_
8.2v ..

" '"
3N~4 0

" hi.

I""
n :ok 4Q r a."

c r r 220 ' 0 0 _

I"'",
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INn,4 ,,; T" ."
"" ro OPTIONAL

IN - OUT
DPDT SW

CRYSTAL

- II

12N, '91 (

r
' ), ee

,~

arc 1"I " cu

· SELECT VALUE FOR MU I,,"uMI I 'M~ l . ... ' T~ RI TEMPORARILY

12 - I, VDC

Tired of rock music o n
your car radio ?Then l is­

ten to the BBC, Vo ice of
America, Radio Canada,
and other shortwave broad­
cast stations. Only a 2-tran ­
sister converter is requi red .

The circuit converts the
1b- 19- 25- or 31-meter, , ,
bands to AM standard ­
broadcast f requencies . Sim­
ply insert the converter be­
tween your car antenna and
antenna input.

Maybe you prefer you r
shortwave l i st e n in g in-

f ig. 1. Schematic for the converter for shortwave listening.
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Its Hard To Be Humble When You're _I<DI</
Number One On 2 Meters!

The best selling and per­
fo rming 2 meter FM rig
in the USA, gives you more
for your money.
25 watts, Touchtone®
mike , 10 memories
with built-in memory
retention , scanning
priority channel, sub-audible
tone module built-in .. .
and much , much more !
Call or write for brochure.

ORDER NOW DIRECT
CALL TOLL FREE

800-251-4141

-... ..._ -

This num ber fo r ORDERS ONt YI FM2030
ORDER DIRECT or It your d••lerl INCLUDES Tone Pad Microphone and all accessories. $
DISTRI BUT'DBY' C."".I' SO"," Am.,,::~::::,,$5 .00 Eastern U.S.A. $7 .50W",,," U.S.A. 309
~ I<DI<I PHON" ,3051592·70. . M.;IOnl"-COO-BankC,,d• .£.D:
KDK DISTRIBUTING CO.. INC. 0-' 81 Companvr~~r~r~~:t~~~ilicati On$

762 S. GALLATIN RD. (MADISON SQUARE SHOPPING CTR,) - MADISON. TN 31115 - PHONE (615) 865-1949 - TLX56-8652

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

CW-W CW·N
2OOW. PEP (160M·12M}
100 w. PEP (10M)
Built -in Power Supply
AC-120 VAC
DC·13.8 V .arcuno
External ALC
13.5 VDC Relay

TO ORDER OR
OLR INFO. CALL
(714) 630-4541

NOTE: P" ce. Spec'hcal,ons subJecl to change

w,lhout not ice and obhllal lon

JUST SLIG HTLY AH EAD

--

USB·LSB
4 Memories
3 Way Auto-Scan
Includes New Bands
a-step Tuning Speed
IF Tune ~ 1 KHZ
Buut-m Dual VFO

1275 N. GROVE ST.
ANAHEIM. CA 92806

o ne end of each so ldered to
the PC board, a re used as
sta ndoffs. The crysta l sock­
et is epoxy-glued to the
board. Inductors mu st be a t
least one ind uctor diamete r
fro m the PC board . All in­
d uc tors must be sepa ra ted
by a t least two inductor di ­
ameters. Nat ura lly, a ll c ir­
cuit leads a re kept short.

All resistors in the sche­
matic a re V. -Watt carbon
with va lues in O hms , All in­
d uctors are molded rf
chokes. unshiel ded type,
with Y4 -inch-length bodies
and va lues in microhenries.
Intege r va lues of capac i­
tan ce a re in pF, and the co r­
respo ndi ng capacitors a re
ce ramic o r d ipped mica.
Decimal val ues o f capaci­
tance a re in $iF, a nd the cor­
respond ing capacitors a re
ceram ic.

One fina l note. Experi­
e nce indica tes that. after in­
sta lling the converter. o ne
shou ld tune the car rad io
while keeping one's eyes on
the road . •

teedthrough causes no sig­
nificant interference with
shortwave signa ls, Mo re
spec ifica lly, a 1-kW sta tion
a t 1.1 MHz is not detect­
able beyond a ha lf mile
from the sta t ion ant en na ,
For negligi ble feed through.
the converter must be con­
ta ined in an aluminum box.
Also, a shie lded cable (Ra­
dio Shac k) must connect
the converte r to the ca r ra­
dio. To avoid genera tor/a l­
ter nator whine, the convert­
e r box must be secure ly fas­
tened and grounded to the
metal frame of the dash­
boa rd with sheet -meta l
screws. To co nt rol ignition
no ise, re sistor-type spa rk
plugs must be used in the
car engine.

The conve rte r ci rcu it is
const ructed on top of an
unetc hed. copperclad PC
boa rd. No etch ing o r cut­
ting of the board is re­
qu ired. Ci rcuit grounds a re
solde red d ire c t ly to the
bo a rd . A few v. -wa t t.
4.7-megohm resisto rs. with
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Stop That Heist!
What would you say about an alarm that's portable, inexpensive,

and goes o ff when a thief just touches the doorknob?
We say build it.

Fig. 1. Schematic diagram of touch alarm.
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Denni, Pharr WD5/WY
3521 Sf 45th Street
Ok lahoma City OK 73135

T his ar ticle w ill desc ribe
a low-cost alarm circuit

that is act ivated by a simple
touch of the hand. Its opera­
tion depends upon a source
of bu-Hz signa ls that is pres­
ent in virtua lly a ll hom es
wired with sta nd ard 110
V ac. The sens it ivity of the
a larm is ad justable and eas i­
ly varied to suit the par­
ti cu la r 6O-Hz env ironme nt.
The alarm requires no in­
sta lla t io n; it is sim ply hu ng
on the doorknob by a hook
formed from heavy-gauge
copper wh ich is connected

to t he input circuit When
the doorknob is touched.
the a la rm will sound.

Circuit Operation

Operation of th is ci rcuit is
fa irly sim ple. Referring to
Fig. 1, when the doorknob is
touched, a 60-Hz signal is
applied to the gate of FET
Q1 . This signal is then ampli ­
f ied a sma ll amount and ap­
plied to the trigger terminal
{pin 2} of U2, which acts as a
one-shot. The output of U2
then goes high, causing the
output of the Set/Clear f l ip­
flop, which consists of U3A
and U3B, to go high also.
The high on the output of
the Set/Clear f l ip-flop en-

abies audio oscil lator U4
which acts as the alarm. The
alarm will cont inue to sound
until it is reset by depressing
push-button 52.

Also built into the circuit
is a delay featu re which will
allow the alarm to be used
while you're away from your
house or apartment. The de­
lay portion of the circuit,
made up of Q2, U1, and
U3C, al lows you to activate
the ala rm and go out the
door while st i ll hand ling the
doorknob.

Operation of the delay
circuit is also quite simple.
W hen power is initial ly ap-

9VOU

plied to the ci rcui t, a t rigger
pul se is generated by Q2
which causes the output of
U1 to go high. The high on
the output of U1 is inverted
to a low by U3C and applied
to pin fou r of U2. This low
on pin four of U2 disables
the alarm for approximately
thirty seconds, with the
components specified. This
should be plenty of t ime to
exit the door. If you don't
wish to incl ude the delay
feature, simply leave out
Q2, U1 , and U3C and con­
nect pin fou r of U2 direct ly
to Vee.

Quiescent cu rrent drain
of the circuit is about f ifteen
milliamperes with the nine­
volt battery specif ied; there­
fore, two nine-volt batteries
in parallel o r six penlight
cells in series should be used
for powering the alarm.

Construction
The circu it can be built

most easily using perfboard­
type construct ion. Sockets
should be used for all the
ICs. should replacement be­
come necessarv. A plastic
case similar to those sold by
Radio Shack can be used for
housing the unit, and a piece
of #14 gauge, or heavier,
bare copper wire may be
used for the touch element.
The wi re should be bent into
a hook shape for hanging on
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the delay. To reactivate the
delay, power mu st be
momentari ly interrupted by
opening and closing 51.
A lso, after the sensitivity has
been increased, the ala rm
w ill sound when power is ap­
plied. To prevent thi s, hold
down the reset button while
applying power. R1 will
have to be read justed when
the ala rm is hung on the
doorknob, as this changes
the sensit ivity of the input
circuit.

Summary

This alarm would prob­
ably be most useful to those
Jiving in apartm ents and
could easily be thro wn into
a suitcase for use in motel or
hotel room s when away on
trips. But, wherever used, it
w ill provide a sense of
security otherwi se un­
known.

If you have any questions
or comments concerning
the operation of the alarm,
an SASE to me wi l l bring a
prompt reply. •

the doorknob. R1 , the sensi­
ti vity adju stment resistor,
should be a panel-mount­
type potentiometer instead
of a tnmpo t moun ted o n the
perfboard. as this wi l l great­
ly ease adjustment when the
alarm is to be used.

Test and Adjustment

The alarm may be tested
for proper operation with­
out hanging it on a door­
knob. To do so, f irst adjust
sensit iv ity cont rol Rl for
minimum resistance and
then apply power. If you
have included the delay cir­
cuit, you will have to wait
approximately thirty or forty
seconds before the alarm
will arm itself. Now, whi le
touching the pickup ele­
ment, adjust Rl towards
maximum resi stance. At
some point. while adjusting
R1 , the alarm will t rigger
and go oft . To reset the
alarm, momentarily depress
52. I must ment ion here that
depressing 52 w il l only reset
the alarm; it will not activate

HI PRO COMPUTER CONTROL BOARD "'ND
AUTO PATCH Here it is, just what you have
been askir'lg for-a completely computeriZed
control board and auto paten with auto dialef,
tone to rotary dial conversion, repealer, aux.
lIIary receiver or telephone line control. Reverse
auto paten , reprogrammable, kerchunk killer.
courtesy tone, etc.

other HI Pro Produ cts: Assembled and lested
HI Pro Baslc-MKI-MKII Repeaters
-C.O.A. with smart 10 and courtesy tone
-Computerized or basic eotccatcnee
- Tone decoder board-basic repeater control board.

MAGGIORE ELECTRONIC LAB.
590 SNYDER AVENUE
WEST CHESTER, PA. 19380
Phone: 215·436·6051
TELEX; 499-0741 MELCO ··

HPC
'02
Assembled
Small Size
4 Yz " x 6 V, "

HI PRO RECB VER This is the heart of the Hi
Pto Repeater and boasts superior squel ch ac­
tiOn. Excellent Slability, sensit ivlty .3 mv or
tess, selectivity, triple tuned front end whiCh Is
needed for rel iable Repeater seMce. Up to silr
channel operation. Excellent replacement for
that troublesome Receiver or Transmiller or
build your Repeater around these boards.

HI PRO TRANSMITTER Designed for Repeater
service With excellent stability, harmonic reiec­
tion, lOw sideband noise and audio reprcduc­
ttco. Up to six channel operation, very cool
operation, adjustable power up to 5 watts on
VHF. Also available mounted in die cast
aluminum R. F. housing.
Can be used with our new 25 walt continuous
duty power amp lifier.

CALL OR WRITE FOR OUR COMPLETE CATALOGUE.

EV·1B
Assembled
Small Size
3 718" x 6 118"

R4-UA
Assembled
Small Size
3118" x 6 118"
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55-32

res

•

Group A
67.0 XZ 91.5 ZZ 11 8.8 28 156.7 5A
71.9 XA 94.8 ZA 123.0 32 162.2 58
74.4 WA 97.4 Z8 127.3 3A 167.9 62
77.0 XB 100.0 12 131. 8 38 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 68
82.5 YZ 107.2 IB 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 48 192.8 7A
88.5 YB 114.8 2A 151 .4 5Z 203.5 M I

• Frequency accuracy, ±. I H z m a ximum - 40°C to + 85 °C
• Frequencies to 250 H z available o n special order
• C o ntinu o us tone

Group B
TEST-TONES: TOUCH·TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

• Frequency a ccuracy, + I Hz maximum - 4O"C to + 85 0C
• Tone length approximately 300ms. May be lengthened,

sho r tened or eliminated b y cha nging value of resistor

W ired and tested: TS-32 559 .95, SS-32 $29.95 """
r ,

COMMUNICAnONS SPECIAliSTS ...
426 West Taft Avenue, Orange, California 92667 -
(800) 854-0547 / California : (714) 998-3021 v"

T5-32 Encoder-Decoder
• Size: 1.25" x 2.0" x .40"
• High-pass tone filter included that may be muted
• Meets all new RS-220-A specifications
• Available in all 32 EIA standard CTCSS tones

55-32 Encoder
• Size : .9" x 1.3" x .40"
• Available with either G rou p A or Group B tones

Frequencies Available'

Our new crop of tone equipment is the freshest thi ng growing
in the encoder/decoder field today. All tones are insta ntly
programmable by sett ing a dip switch; no counter is requi red .
Frequency accuracy is an astonishing + .1 Hz over aU temper­
ature extremes. Multiple tone frequency operat ion is a snap
since the dip switch may be remored . OUf 55-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And. of course, there's no
need to mention our TS-32
I day delivery and
1year warranty.



Ron Hornberger KB'JSP
Rle. I, Bo~ 258
Cairo IL 61914

Get the DX Edge
There are ways to stand out in the pileups for Spanish-speaking

stations. One is to speak their language.

D o your present o perat­
ing ac tiv ities ma ke

you r heart beat faster and
your nerves tingle from ex­
citeme nt? If not, you could
be in a bit of a rut.

Novices se ldom have th is
problem, but many other
hams la te r find that they
need to try other avenues of
the ir hob by. Opera ting an
exotic mode like slow-scan
televisio n is one approach;
another is chasing certifi­
cates . My choice is talking
with hams of the Spanish­
speaking count ries.

Why try the Spanish lan­
guage? For openers, t he
Spa nish-spe a king peop le
are among the mos t gra­
cious peo ple in the world
and are very patient with
beginne rs speaki ng the ir
language. They bend over
backwards to overlook er­
rors and always enthusiast i­
ca lly encourage begi nners.
A knowledge of Spanis h
gives you an edge in work­
ing Mexico, Centra l Amer­
ica, Sou th Ame rica, the
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Wes t Indies, Spai n, the Ca­
nary Islands, t he Balea ric Is­
lands, and the North Afri ­
ca n c ities of Ceuta and
Melil la. (These are Spa nis h
enc laves on the coast of
Mo rocco.) And t hat cons ti ­
tu tes a lo t of OX!

Spanish is a good begin­
ne r's language. It often is
pronounced nea rly as it is
spelled . For example, the F
so u nd is a lways spelled
with an F. It does not have
spelling nightmares as does
English, in which an F sound
can be represented by gh (in
enough) or by ph (in phone).
Anot her advantage is that
when the other operator
hears you attempting to use
his language, he o ften will
try his hand at speaking
English It' s a bit like fish­
ing - you throw out your
lure in the form of spoke n
Spanis h and reel in your
ca tc h in the form of a con­
tact in English.

Most hams begin the ir
hobby as Novices wo rk ing

othe r Novices. and thi s is a
good way to begin using
Spanish. The Novices from
Spain are licensed to use
vo ice communi cat ion fro m
29,000 kHz to 29,100 kHz.
The ir call signs begin with
EC instead o f EA. During
the fa ll, spring, and winter
months, they ca n often be
worked from about 1200
UTC un til 2000 UTe in the
midwestern United States

Spanish Novices exhibit
that u nive rsal tra it of Nov­
ices everywhe re - enthu­
siasm. A contact with them
is not the usual one 01 "You
are 5 x 9 in Mad rid, QSl
via the bureau and Q RZed"
They usua lly will answer
with an excited tone in their
voices, often with a rap idly
spoken "OK, OK, O K!" For
many thi s may be the ir fi rst
OX con tact, and they will
QS l direct. Their Q Sl s are
often beaut iful po stcards
of their Q TH , w ith t he
t e c hn ical in fo rm a t io n
sta mped on the bac k. I a l­
w ays look forward to

check ing my mail for a new
pos tc ard with int ere sting
stamps. They may also se nd
a red ribbon with a ye llow
cente r stripe, which repre­
sents the Spanish flag.

Af te r work ing a sta teside
Novice station, you always
enjoy wor king tha t same
sta tion aga in when he has
upgraded . You will get an
even bigger kick doi ng this
wit h Spanish Novices . One
day I called CQ in Spanish
on 15 meters and was an­
swered by an EA whom I
had worked several months
earlie r when he was a
Novice EC He remembered
me, described my QSl card,
and no ted what a great
pleasure it was to have
anot her contact You don't
get that from a OX pileup!

If you have ever wa nted
to be a OX sta tion but you
live in Ch ic ag o o r l o s
Ange les o r Detroit or ope r­
ate low power with some­
thi ng less than a gain an­
ten na, t a ke hea rt ; the
Spanish Novices consider
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Eng li sh

zero
0 0.

two
th ree
four
five
six
seven
eight
nine

there is
thanks
speak slowly
zip code
PO Box
over
address
your report is
my

a s Dias." I have been using
Spa nish over the ai r for over
a yea r now, and with the
help o f the conversat ion
guide, I can make it throu gh
a contact even if I don' t
understa nd ev e ryt h ing,
Mu ch l ike le arni ng th e '
code, p ra cti c ing Spa nish
makes perfect.

The FCC says o ne of the
reasons that the Amateu r
Radio Se rvice exists is " the
co nt in ua t io n and extension
o f the amateur's unique
ability to -en hance interna­
t ional goodw ill." 1 think 1
know w ha t t hese wo rd s
mea n. O ne day a fte r eigh t
hours of hassles a nd hara ss­
ments at work , I came
home a nd turned o n the rig.
I made contac t with a
Novice from Argentina , We
made the usu al exchanges
of na me , QT H, and reports ,
Then r he a rd so me words
tha t I ha d not hea rd a t wo rk
that day which tran sla ted
into: "Magnificen t. I con­
grat u late you for your very
good Spanish! " - the first
k ind words I had heard all
day! And I knew that my
goodwill had ce rta inly been
e nhanced that day.

I hope that your goodw ill
a lso will be e nha nced as a
re su lt o f t a lkin g wi th
Spa n ish-s peaking co unt ries;
besides, it's a lo t of fun !
Siete tres! .

Spanish Words and Phra ses

Pronounced
sev-ron
co-non
dose
trace
kwah-troh
sink-ho
say-iss
see-ay-tay
on-cna
noo--way-vay

eye or I
grah-see-ahss
en-otendes-pah-see-oh
«on-aee-qon poh-stal
ah-par-tah-doh poh-stal
kam-bee-oh
dee-rek-see-own
soo ray-por-tay ess
mee

Spanish
cero-,
uno­
ocs-,
tres­
cuat rc-,
cinco­
seis­
siete-,
ocho­
nueve-,
hay
gracias
nabra cesoacro
cod igo postal
apartado postal
ca mbio
cneccron
su reccrte es
m;

al so in eight languages. Fo r
example, if you need to find
the Spa nish phra se for "fre­
quencv shift key ing," just
loo k it u p in this dic tiona ry.

The book ha s Quite a few
spe lli ng mistak e s, at lea st in
the Spa nish sec tion, and is a
b it expe ns ive, but it ha s
some int ere sting ca rtoon s
and t he d ict ionary is
unique. Tape s In each lan ­
guage are available for
$6 ,00 each. a nd buying the
Spani s h on e c e r t a in ly
wou ld be a wise invest­
ment. Another tape, "Hola
CQ" is ava ilabl e with 15
page s of text fro m the ARRl
for $7 .00

The basic goa l is no t to
le a rn a lot of grammar and
a large general vocabulary ,
When you are on the air,
you like ly will not be asking
a Span ish repa irm a n the
cost o f a new ca rb uretor fo r
your ca r, bu t you wou ld be
informing a Spa nish-spea k­
ing o perator that his modu­
lation is good or bad . l earn
a litt le gra mmar and a sma ll
spe ci a lized vocabu la ry and
have a good time.

I did study Spanish about
15 years ago fo r two yea rs
a nd had some success with
the written la ngu age, but
the spo ke n la ngua ge wou ld
dr ive me to f ind th e neare st
int erpreter fo r anyt hi ng
more complex than " Buen-

be worked almost anytime
tha t 10 meters is open , and
their operating hours are
close to ou rs, s ince their
local time is 3 hours behind
UTe. The ca lls o f Argent ine
Novices begi n w ith lU, as
do t he cal ls of higher-li­
c ensed Argentine stations .

You can sta rt working
these Spanish-speaking sta ­
tion s with just a few basic
words and phrases, First.
most co nso na nts are pro­
nounced sim ila r to ours.
The vowe ls are pronounced
clearly and di st inctly. Pro­
nounce A li ke the English
ah , E lik e ou r a y in sa y, I li ke
the i in machine, Q like ou r
oh, a nd U like 0 0 in cool.

You already know the Q
signa ls a nd have only to
pronounce them a s letters
of the Spa n ish a lpha bet .
QSB is pronounced coo­
avve v-oa v. QSl is coo­
aysay-aylay; QTH is coo-rev­
ahchay; Q RM is coo-eerev­
aymay; Q RA (which mea ns
" m y na me is "] is coo­
airra y-a h.

Know the numeral s 0 to 9
and a few useful phrases
(see box), A typic al c o ntac t
might go thu s: Esla es
W1AW, t hi s is W1AW;
gracias, than ks; su reporte
es cinco nueve, your re port
is 59; QRA Hiram, na me is
Hira m; hay QRM, there is
QRM; QTH New ington,
estado de Connecticut,
locat ion is Newington. sta te
o f Conne ct icut ; habfa
descecto. speak slo w ly;
cambio, over.

This a rticle tou c hes o n
only the essentia ls, and its
m ain pu rpose is to promo te
interest in working Span ish­
speaking sta t io ns. Se ve ra l
a ids ha ve appea red recent­
ly wh ich are sho rtc u ts to a
profic iency in using Spa nish
on the ham bands. The
Radio Amateur's Conversa­
tion Guide by Q H1 BR a nd
Q H2BAD lists, in eight la n­
guages, 147 se nte nces rel at­
ing to ham tal k, and this is
ava ilab le f ro m Transelec­
tro-America . 2301 Canehil l
Avenue, long Beach CA
90815. It ha s a d ict ionary
listing ham-related words,

you to be good ox. I know,
because o ne day after re­
turn ing home from work I
found 10 meters to be open
into Spa in. I answered a CQ
in Spanish, and at the end of
the contac t I had a new ex­
perience : Seve ral Spa nish
stations sho ute d m y cal l­
sign! It was a bit nerve­
wracking at first, but I got
u sed to be ing a hotly
sought-af te r OX stat io n. In
one hour I worked about a
dozen stat ions, exchanging
complete Q SL information,
and could have worked
m ore, but the ba nd went
dead

If you enjoyed the cha l­
lenge of working all 50
states in the US, why not try
your luck at work ing alISO
provinces In Spain? When
you have a liSO confirmed.
you can apply to the U.R_E..
Box 220, Madrid. Spai n. for
a certifi cate. If you are hav­
ing a ha rd tune working the
EAgs from t h e No rth
African Span ish enclaves of
Melilla and Ceu te. you
might try the EC9s in the
Novice bands. There al so
are QUite a few EC6s from
the Balear ic Islands and
~ C8s from the Cana ry Is­
la nds, They might even con­
sider yo u to be DX, espe­
cially if you kno w Span ish .

Incidentall y, if you are a
person wit h a bit of ima gi­
nation, get a n a t las and a
guide book o r travel book
a bo ut Spain and look u p
the cities in Spa in that you
work , It' s like a n ine xpe n­
sive vacat io n. I use the
guidebook by Baedeke r
whic h li sts the ma in c ities in
alphabeti cal orde r with co l­
or pictures, a sho rt desc rip­
t ion, history, and a li st of
fie stas and e vents , It' s a bit
e xpe ns ive at about $11 .00,
Rand-McNall y has a good
pocket-size one fo r about
$4 ,00. Bot h are ava ilable at
most bookstores

Also o n the 10-m e te r
ba nd from 28,900 kH z to
29,000 kHz are the Novices
and Intermedi ates from
Argent in a , and they a re
allovved to use vo ice com­
muni cation here. They can
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Of course, If you do want a full featured/super deluxe
repeater, with higher power and a tuuust of available 'built-in'
opt ions, then you want our SCA1000 or 4000 " Dream
Mach ine" . These un its will cont inue to be ava ilable for those
who want 'The Ultimate in Aepeaters'.
SCAn Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no 'p lug-in' 10 board (Export), deduct
$40.00. Call or wri te today ' or a da ta sheet, or to place your
order! Sold Factory Direct or through Export Sales Aeps only.

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

___ YaA__

• • •

For 2M, 220 & 440 MHz

SPECTRUM COMMUNICATIONS
SCI 7T , .. REPEATER

1055 W. Germantown Pk, 52 • Norristown, PA 19401 • (215) 631·1710. Telex: 846-211

, 15 Of 30 WI. Xmtrs. I
Includes: _ 0.3 IAV Revr. 8 Pole IF Filter

• Crystals-high stability .0005%
• Local Mlc
• Your Call programmed Into IOer
• Proylslon for Auto-Switcho,er to Blry. Pwr.
• Built·ln 1151230V AC Supply; basic Panel Con-

trols, Spkr•• LED Indicators

If yo u're looking for a new Repeater, but you real­
ly don 't need (or can't afford) all the features and
options on our wo rld famous, 'Super Delu xe'
SCR1000/4000. then our new economy line of
SCRn Repeaters is ideal for you!

Now located in our new, larger plant! Thanks for
your 8 + years of support!

These new Repeaters maintain the quality of design, com­
ponents and construction which made Spectrum gear
famous. However, all 01 th e " bells & whistles" whi ch you may
not need or want have been eliminated-at 8 large cost sav­
ings to you! The SCA77 is a real " workhorse" basic machine
designed lor tncse wnc want excellent, super-reliable perter­
mance year after year-but no 'rills ! r PL', 12 Pole IF Filter,
Front End Preseiectcr. and a 3OWI. Transmitter are the only
"built-In" options available; but Autopatch , Aemote con­
trol , and other equ ipment can be connected via the rear
panel jack.)

'/jjsCl ...SPECTRVM COMMVNICATIONS
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24 hr. timer

New low Price
- $59.95

solar assist

Imcroprocessor
water resistant

The HAM ·1 functions include local time,
world time, IG.M.T . tool count-up and
count down chronometer, day, month,
da te, alarm and hourly chime. It 's Ideal
for tog·keeping, OX time ccrwernce and
10 minute I.D. t im ing. The HAM>1 fea­
tures a high contrast Seiko display and
solar cell ballery assist. Battery life is
better than 4 yean. The HAM -1 is water
resistant to 20 meters, the case is 100%
solid staInless steel and the crystal is
scratch resistant mineral glass. The HAM·
1 is rugged and durable and has a 1 year
warranty.

2 METER AMPLIFIER
$39.95

- 2 Watts In, 10 Watts Out - V.S.W.A.
Protected - Can be Used for F.M. & S.S.
B. - Led Status Indicators - Low Loss
SO-239 Connectors - CUffent Drain Leu
Than 2.5A at 13.6 V.D.C. - Massive
Heauink - Bu itt In T /R Switch

TEMPO S-l UPG RADE KITS
$39.95

Upgrade your early Tempo S·l to cur­
rent Product ion Specifications, kits
include : _ 450 M.A.H. Battery Pack
- New Case Assembly _ All New Es­
cutcheons _ Spkr./Mic . Jack w/Dust
Cap _ New Earphone 8. Jack _ P.C.B .
and Parts for Easy Installat ion _ Detailed
Instruction Manual _ For Radios With 8.
Without T.T. Pad .
Other Accessories Available :

Spkr/Mic. Designed for 5 ·"s $24.95
Heavy Duty Belt Clip 7.50
Flex Antenna 6 .00
To Order Call or Write to ;

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 lincoln Awnue
Belmont, CA. 94002 U.s.A .

...«6 (4151595·3949

Add $3.00 per order lor shipp,ng &
handling. California residents add 6%
sales tax . Visa, Master Charge accepted .

WORLD TIME
WATCH

the first microprocessor watt:h
made especially for hams

217·367-7373

' doll fo, no. ;".., SW L, . nd so_"fd ....., , lI,,;I' ·;n code·
1""",""0 DCColI.to< ond _ok*,. Coo.., ~o I1 TT Y ond A,Sell.
la LEO<. E.y.o conno<:' __,.t•. A",omo',<_
" b"",..m ""'..., _ h ......... 11 V OC 0< 120VAC
.........C _or"'_.eon-. "ilt.~ _
II.' , VIe-20 II". <><>t_ ASCII ou.""" _ ,.
It,,, CS-K $1!iS.• "' , CS-F $ 211.• SI>;pp,.., " .00
ASCII ...... : .... . (;$-,,, v..9.9S w_ C$-IF 519.95

Co r p o ro tjo n Telep hone: (4141241-8144
P. o. BOl< 513G, Thiensville, WisconSin 53092

BTTrSCOPE

Write or call for more details. See the RS2100 at your
favorite HAL dealer.

~ HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801

At Last! An RTTY Tuning Scope!
And who else but HAL would bring you such a practical
solution to the RTIY tuning problem. If all you have is
flashing lights, you know how difficult it can be to match
your transmit frequency with that of a received RTIY
signal. The RS2100 RTIY Scope ends these problems
with an accurate display of the received signal (both sig­
nal amplitude and phase). The RS2100 is a matching com­
panion for the CT2100 Communications Terminal and
may be used with most HAL and other manufacturers'
RTIY equipment. An internal loop supply is included.

• X·Y tuning scope indication
• 1" diameter green phosphor CRT
• Front panel focus, intensity, and position controls
• Internal 200 VDC, 60 ma loop supply
• Two loop keying circuits (high voltage or

optical isolator)
• 3·1I2"x 8·1I4"x 10-3/16", 91b. net. 12 lb• •hip­

ping 120/240 VAC. 50/60 Hz power
• Scope indicator works with CT2100. D82050,

082000. CWR685, CWR6850, CWR670,
CWR6700. ST5000, ST·6K, ST·5K, and more

• Loop supply works with CT2100, OS2050,
OS2000, CWR685, and CWR6850

MOR'. -A. -KEVIl" - - CW K o rba .rel Kit , ...41(_1( Sl!>9.9!i "'..... . _I( ·F Sln ,lI!; 51 '" '.' $5.00
W_ ,n _n" odd ~ 'r, W; """,,,n Sto, . S.... To. ,,, oU ._,

Coli "'_.1. fOf F R EE broc*'" ,.•. F oe'ory 0 ,, 0<' _ WE'RE "' NEAR AS YOUR PHO"lt l

111_ _ .._ ' ' ..'..-d tca<> <:oMWf'.' _ ond
.-.u.- _" _to w,t~ to 16 " ..... _, _uloon
th... -'..' "n"•.Th_ ,_. __ _

_ __.[ 'o "' _ ' T\I.__.
,__ oK F_ •._ To Go1 S_ In $STY",

K,,, VS-K $_ .110 "'..., VS-f S19!;.1IO Sh",~ .=$6.00

VIDIIOSC.M tODD - HIGM RIlSOLUTIOM S ST V CODIl ••TAR - AU MOD II CODE R....O.R
Hi....l. C..-_rrria' TV More F..t ...... P. Oobr Than MylhinQ EJaeI

Q lfa'i ' ll
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HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367-7373

,

Yes, now you can take it wit h you! The new HAL
CWR-6850 Telereader is t he smallest RTTY a nd CW
terminal available , complete with CRT display screen.
Stay active with your RTTY and CW friend s even
while traveling. Some of the outstandi ng features of
the CWR·6850 are:

• Send and receive ASCII. Baudot. and Morse code
• RTTY and Morse demodulators are built-in
e RTTY speeds of 45,50,57,74, 110, and 300 baud
• High or Low RTTY tones
• Send and receive CW at 3 to 40 wpm
• Built-in 5 inch green CRT display
• Four page video screen display
• Six programmable HERE IS messages
• Pretype up to 15 lines of text
• External keyboard included
• Runs on + 12 VDC @ 1.7 Amperes
• Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer , ....3(5

....os... OT ' O>

Featuring Kenwood , Yaesu, Icom, Drake, Ten-Tee, Swan, Dentron , Alpha, Robo!.
MFJ, Tempo, Astron, KLM, Hy Grain , Mosley, Larsen , Cushcralt, Hustler, Mini
Products, Bird , Mirage, vtbrccrex. Bencher, Info-Tech, Universal Towers ,
Callbook , ARRL, Astatic, Shure, Collins, AEA. We service everything we sell!

.".... Write or call for Quote. You Won 't Be Disappointed . r-~-:1
, I We are just a few minutes off the NYS Thruway (1-90) Exlt 32 ,-

HAVE RTTY'-WILL TRAVEL

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·AO by AEA
excells even when compared
against units costing much
more. The large 32 character
display allows mucn easier
reading than shorter displays,
especially at higher speeds
such as 60 WPM or 100 WPM
Any. The MBA·AO also fea­
tures dual filters for RTTY
decoding of either 170 Hz or
425 Hz (easily changed to 850
Hz) shift transmissions.

For more details , wrlle for our latest
catalog or visit your favorite dealer.

Prices and scectuceuooe subject to
change without notice or obligation.

Software © copyrlght by AEA.

With the AEA MBA·RO Reader
Automatic display of trans­
mitted and received Morse
and Rny coded signals has
come of age. It is proving to
be most worthwhile for im­
proving one's own transmit­
ted " fi st" and for allowing
SWL's or visitors the oppor­
tunity to experience the thrill
of Amateur Radio coded
transmission.

DISPLAY
YOUR
STUFF

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL -,

AEABr lngs you the
Breakthroughl
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$99.95"
PLUS SH IPPING

PLUS SHIPPING
$139.95*

........,,1f>oC.n·?n . ... ..
All \IlIJIIl -.blIcl _ CIt.-...
Id<l CWo _ fix "

"ADD THE BEEP!"
"'BP-3A CanpllWWlUl""",,,oabIe,

lbMan!. 4--pln CSX1f>IdlJI"II

BP-38 "._~"""""'"
0CII'1t*'<lrS _ JIlW' own

BP.;,c car.:u.- fCII'

"Bp·3 autom&Uoally pf'OV1Cl•• genu.. h lgn I,..
quency bMp el. ~e beglnnln' or MCh U'anlmll·
I1On ..,4 • low ,,"p el. u..md. VlrtUail,J .urnj.
",.... ..YJk ........... 1Opes '. lor o p '" one 7MZ
on a ""'11 a-V battIIr3' I""'" IUppllold'. can be
41l'Cl.ly lnWf_ '" &nJ''''''-_ wlliCllll
k~ b)' PUUndmc: u.. Pn line ttho Pn line
....1oIt&' m.... be~,,~•. Il<Jl cr-- than 24
VllC. nor u.. "'-'"""~e- than 100 I
Worh -. "11 otnual1J' all rnodfJt-n «-r yOU·...
hear<llt, no" you oan fla... IU"

una: PBOnSSIONAL fiJUCH
COM!:S TO AMATEUB BADIOI"

"BEEPER m"

SPECIAL OFFER

Matching Power Supply
15 A"I' SUPPLYWI . 13 Il•.•i,. S"'l"I' 5"'lh) I 6"'(d l
IMMEDIATE' SHIPMEfIIT
Alll'ARTS Ala lASDII WARRAIlT£O 01( fULL YUll

• .RHlUEIO ,..... 144 · I ~ Mill
• OI'ERAnOI FIll • U I I ;1 lO''' .....1a.u A!1
• RfORM 1 . 30 .-u
• UYI I G R' If;tIdled "';!h """ ...."' ...~
• U I 0fIIt_ boo/! in . 11,
• I'OWER RE OUIII£M £MTS lypitIl 10 ...lt~ tlfi... 13 _ .11 IU vee
• IOU Cutmlt 20 ..II.
• MOBILE 01 FIXEO OIl "ralion
• I'RU"I' 180B y. in mini mum
• nnse fiGURE III' U"n I S 08
• I'IIU"I' IUIIG ....p.nod.nt - 1Ip1tlltl, Rf • • >l1ed ..I..,.
• COISTRUCTlOI "Ill --.. lint ..... 2 II'l<n

360 dop.n cloCllMoll
• SIlE r lwl l e~llIl • 3-f\l1- WEIGHT J •• 9 ...
• I....EOIATE SIIII'..EIT

VJlOpt M,lifier I1 JUS U .GO ......

VJlli I'DWE II SW'r "US nGO .....

""""n USA..,.

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTORY DIRECT

POW£R MEASUR£MENT
ATtJ avec

•

, •,
0

0 •
•

••

l.~ I

'"90

• •
V-J

12J .567&9 10
POWERINMIN WAl'TS

POWER CHART

VISA, MASTER CHARGE, M.O. or C.O.O. • PHON E (71 3) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506
SERVI NGTHE ELECTRONI CS INOUSTRY SINCE 1965

Themost cost-effective way to improve tile eelectivt
of any r8CeMlf - ok! Of new - is to improve Its IFhllering.,
AFox-Tango Cascading Kil puts a high-quality sleep-:
sided a-cere fille r in series with your present filter(s).
both sse lind Cw. The rllsult is narrower BandWidttt
and better Shape Factor. botll ot which drllmatiClll1y
r~e adjllCentchamel QRM - II necessity tn loday"9­
crowded bands

CONSIOER THESE KIT FEATURES
• Easy in8Iallat,on · 30 nwnute average
• No drilling. switching. alignment
• 16 poles 01I~tering yield:

Filter Stlape Factor as high as 1,19
U1timale RejectiOn better t!lao 10DdS
Wor1c.s wonders 00 SSB; improves CW

• Compensates for Filter maertion loss,
• Complele instructions. clear diagrams,
• No RX eone impainnent. TX enattectec.
• Includes Ftlter and all needed parts
• Fits aUmodels of Series· any letter
• All Filters 8-PQle - Guaraoteed One Year.

SPECIFY KIT WANTED WHEN OflDERING

Y.t.ESU FT101 $75; FT101ZD 570; FT10757 :
FT901/2565: FR101 555(1in..-onlyl.KENWOOD
;TSS2O/R599570; TS820570; TS83O/F1B205150
(Two Alt....). HEATH SB104A $60.

Shipping $3 (Air $5) Fl Sales Tax 5%
In addition 10 the abo~e, FOX·TANGO stccks a w ide
line 01 $55 SSB. CWoand AMB--poIe filtefs for Yaesu;
Kenwood, Drake R4C and 7·line. and Heall1kil. Also.
",~ ,al toil ers made 10 order. Send specs for QUot-'

GO FOX-TANGO - TO BE SURa
Order by Mail Of Telephone.
AUT~ED B..IAOPENt "'GENTS
ScIInd_ MICROT'EC lNot ... )'!

Qme<-. INGOIIolPEX (Welt~

YAESU FT-O NE
+ accessofles $2300 00
FTl 02 999 00
FT20BRA 28900
FRG· 7700 449 00

ICOM A70 64900
IC 730 669.00
IC740 969.00
JC4SA 349.00
IC290H .489.00

KENWOOD T54305 Call
T$93O$1AT Ca ll
Complete Accesscne s in Stoc k

KANTRONICS Interface 169.00
Software In Stock

DRAKE l AS 699.00
A7A 1400,00
TA 7A 1450,00

MILLER AT 2500 Autct uner 699.00
TOKYO HiPower HL1 60V 299.00
HAL CT210Q ,699 00

KB21 00 159 .00
MICROLOG ACT - 1 .. battenes

.. RS232 .. . • • • • . .. • • .. • . • • • .995.00
KD K 2030 26900
AEA M6ARQ •••••••.•••••..•• 269.00

CK2 ••••. ..••••••..••••. . ..• 119 .oo
MM2 .•• •. . . • •••.. . .. ••• ...• 139 .00
Woo dpecker blanker .• •..... 135.00
KT 2 .. ••.....• ••.. ..••• .... •• 99.00

SANTEC HT12oo .. battery
.. cord ••• .••••••••..•• •••..• 250.00
ST 144pP .. . • • • • • • • • • • • • • • . •289.00
ST440pP .. . • • • • • • •. • • • • • • . •309.00

AM PHENOL PL259 Suverplate ... 1 00
ROCKWELL 451 S1 aece.ve. 5400.00
CUSHCRAFT R3 •••••• . . ....•• 248.00

4246 .•••. . . . . .• .•. . . . . .... . . 68,00
BELDEN 9258 Foam - RG8X 19¢ /ft.
821 4 - RG8 Foa m 39¢ / ft
9405 8 w ire -heavy rotor c able .45¢ / ft

RG214 No nmil copper • . ..••••. 7()¢ / ft
TCG 2 ,5A / l000 plY Epoxy ccoe . 19(;
BIRD .... ....................• Stock
DIELECTRIC Call • 10% li st
BUTTERNUT HF6V 125 ,00
SHERWOOD, CURTiS 10% o ff IIsl

We stock what we advertise,
AND MUCH MOREl

Any new eqc.pment orde'ed trom uS can be
leSted Ind approve(l by ou, laciory lrllnee!
lechnIC,anS pliO' to Sh,pmen' ,I you 'eQuesl
'I Th S 'eQu,res opening the box bul the
technIC,an, aPP!'oval ca,a .. I be enCIO&ed

Hertz &Flowers
FOR VALENTINE'S DAY

MASTIERCARD V ISA
""II I>"'C"~ lot> Hou~ton ~ .otp1 _ 'e ,ncloute<! P< "",,~

...,,,""" to,,,.~ w" llO" t not_ ait ,t"",S yu." ant '-""<l
;;. .",.. ,,~"'s sub,.,.-, 1>"01 sat.. Te 'a~ res_ntS add ta .
" t.,a"" a"'" s" lhc..,n, "oSta<jp ba lane., 'ottpcl
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R. R. McKay N8A DA
31 7 tmst Avenue
Dayton OH 45405

Power-Line Protection:
The Weak Link

Solid-state equipment may be extremely reliable, but just
m icroseconds of overvoltage can change tha t.

Fig 1.

The protec to r remains In a
non-conduct ing state under
norma l co nd it ions. Vo lt ­
ages exceeding 175 V cause
the uni t to conduct. diver t­
ing the t ransients to ground.
The ac t ion is so mewha t
sim ila r to that o f the co m­
mon zener diode. The unit
return s to a non-conducting
state w hen the voltage re­
turns to a level be low it s
cri ti cal breakdown value.

Not o n ly ham eq u ip­
men t, bu t also mo st o f the
new t hings w e bu y fo r our
homes, f ro m clo ck s to
ranges, now include solid ­
sta te devi ces. So a sup­
pressor on your Incom ing
line co uld save more than
just your ham gear.

Manufac turer s reco m ­
mend placing a protection
unit as far ahead of your
household w iring as possi­
b le for maximum protec­
t ion However, you r local
power company m ay have
ideas on placement. M ine
wou ld not al low placing the
protector ahead of t he
m ain bre akers You can
argue w ith th em. but cam p
lanterns are t iring and they
won 't run our ref rigera to r o r
m y ham rig So, do wha t
they say. Connec ted this
way, a severe surge could
wipe ou t the main brea kers
bu t the individual c ircu its
are still pro tected . It 's a
small investm ent in peace
of m ind. •

Reference
General Electric, Transient Volt­
age Suppression Manual, 2nd
Editi on.
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So l id-state equipment is ex·
tremel y vu lnerable to tran­
s ie nts. Vo l tag e surges
above rated va lues, even
th ough o nly m icroseconds
in durat io n. w ill destroy th is
c irc u i t ry. M any ba ff l ing
fa ilures o f so lid -state equip­
ment , when tho ro ughly in­
vestiga ted, have been found
to be due to t ra nsien ts
which no one kn ew existed.

Fortunately , the techno l­
ogy that brought us these
so l id -s ta te wonders has al so
brought us protec tive de­
v ices to compen sate for
t he i r w eakness. The de­
Vices, called t ransient o r
surge protectors, are basi­
cal ly m etal -ox ide var istors.
Recent im p rovements in
com pos it ion and fab rica ­
tion have al low ed the de­
ve lopment of a w hole fami­
lv of devices for overvolt ­
age protec t ion .

Su rge p ro t ecto rs de­
signed for home electr ica l
systems are now ava ilab le
at most elect rica l supp ly
ho uses. Th e unit s are in­
tended for use in service-en­
trance boxes and f it into
standard kn ock ou t holes.
They wi ll provide protec­
tion for household c ircu its
again st surges ca pab le of
da m aging com mo n electri ­
cal eq uipment.

The pro tec tion unit is
connected across the line
as shown in Fig. 1. Connec­
t ion is sim ple; anyone with
a basic understa nding o f
el ectri city can con nec t it.
O pe n the m ai n breakers
w hen instal l ing t he uni t.

AKE.S

vere storms, so pul ling the
plug on the rig is not the an­
swer. Al so. pu lling the plug
on everything in the house is
a d iff icul t wa y to live. It's
much better to put o ne of
the new transient vo ltage
suppressors on your l ine, re­
lax, and know yo u are safe
f rom anyt hing except a d i­
rect hi t.

M ost ama teurs who grew
up in the vacu um-tube era
have paid little attent ion to
t ransients as most electr ica l
and elect ro -mecha nica l de­
vi ces wit h tubes can wit h­
sta nd la rge in stantaneous
o verl oads w it h I itt le appar­
ent da mage.

The advent o f the solid­
sta te age has bro ught w it h
it a new set of prob lems .
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M ost amateurs take pre­
caut ions to prevent

damage to their homes and
equipment f rom ligh tning
strikes or near st rikes on
their antennas or towers.
Few of them, however, are
as well protected from the
other com mo n source of
p ro b I e m s~ p o w er- I i n e
surges. These surges f re­
quently result from strikes
on power lines and ca n
cause transients of thou ­
sands of volts in ord inary
110/220 household systems
in the vicin ity of the strike.

Pulling the plug on ham
equipment du ring electrica l
storms has been one w ay of
solving the problem. How ­
ever, many hams parti ci pate
in weathe r nets d uring se-
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Higher Voltage, Less Weight
A voltage quadrupler that weighs ounces?

You bet-and cheap surplus capacitors make it possible.

Fig.1 .
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V o ltage doubler, tripier,
and quadruplet ci r­

cuits were in the books way
back in the days of vacuum­
tube rectifiers. But with the
vacuum tube, we had prob­
le ms of separa te insu lated
fila ment sup plies and/or
lim ited insu lat ion between
an indi rectly-heated cath ­
ode and its filament. Solid­
state diodes took ca re of
this pro blem very neat ly,
but the day of the higb-ee­
pac itv capaci to r fo r a rea­
sonab le price had not ye t
a rrived. So, the admo nition

ground side is + E with re­
spect to the hot side. This is
in se ries with (2 and the
th ird diode, thus charging
(3 to 3E. The next half­
cycle ho t side is + E with
respec t to ground and in
series with ( 3 to make 4E ,
and (4 is ch arged to 4E , et c.
This can go on indef initely
as long as no curre nt is
d rawn from the supply, but
if the capacitors a re la rge
enough, you can get c lose
to the no-load va lue with
cons iderable lo ad .

Now, it will be noted tha t
we need capac itors with in ­
c reasing voltage va lues. For
a qu adrup ler, for insta nce,
we need a capacitor ca pa­
ble of Withstanding about
170 x 4 = 680 volts. This will
take two of the aforemen­
tioned 360-volt caps in se­
ries. So, le t's use (2 a sec­
ond time instead . Just reo
tu rn from (4 to the plus
side of (2 instead of to
ground . Also, return ( 3 to
the plus side of (1 instead
of to the hot side of the hne .
With these mod ifications
we get Fig. 1 (bl. and no ca­
pacitor has more than 2£
across it. 2E = 340 volts , and
the work ing voltage of the
caps is 360, so we are safe .
Our voltage regulation may
not be quite so good with
this modification , but it is
st ill better than many peo­
ple wou ld have guessed

Fig. 2 shows the charec-

with it. Fi rst of all , in the in­
terest s of safe ty, we need a
circuit where the ground
side of the ac line is also the
nega tive termina l to our
power supp ly, if there is to
be no transfo rmer . This
rul e s out t he ful l-wave
doubler and any quad ru­
pie r that might be derived
fr o m it. The fu ll -wave
doubler ha s been a favo rite
fo r conve rt ing a 700-volt TV
transformer to 1500 vo lts
d c. Wit h a transformer, you
ca n ea rth ground a t any
po int you wan t, but with
just the ac line, o ne side
a lready is gro u nded . A
flo a t ing gro und in el ec­
tro nic gea r is a ve ry dub ious
thing. It's poss ible to tie a ll
nega t ive returns toge ther,
insu lated from a grounded
cha ssis, and then go to the
cha ssis through a by-pass
capaci tor. There have been
some commercial e lect ron­
ic devices that have done
th is, generally with a plast ic
c a bine t su rro u nd ing the
un it. Let's not do this!

Fig. 1 (a) shows the stan­
dard-voltage multiplier cir­
cuit . At the ri sk of duplicat­
ing most handbooks, the
first negative half cycle on
the hot side charges ( 1 to
peak voltage (in the case of
120-volt line, E=120 xV'1
= 170 volts). On positive
half cycle , the line is + 170
in series with (1 , which
makes 2E , thus charging (2
to 2E . The next half-cvcte

always was, " This is a good
circuit for a very limited
load. The voltage vs. load
cha racteri stic is terrible !"
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Well , all of the above
shortcomings ha ve been
pre tty we ll overcome. Six­
hund red -uF, 360-working·
volt photoflash ca pacitors
have appeared o n the mar­
ket recently at va rious ba r­
ga in prices. I was able to
buy 10 for $7.50.

Now we have all of the
necessary a m m u n ition .
l et' s see wh at we can do
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sec

Doubler
Original Data

Quadrupler
mA Volts mA Vol ts

0 330 0 663
140 323 75 643
280 316 160 623
375 313 185 616
550 308 220 611

270 602
350 585
410 573
480 561

,6 ,8
mA Volts mA Volts

0 987 0 1300
70 950 104 1170

250 834 90 1190
300 807 250 976

Table 1.
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teristi cs of vo ltage vs. load
for a doubler, a quad ruplet.
t imes six, and times eight.
The q uadruplet seems mo st
int erest ing. Th is voltage
wou ld be enough for a
sizab le linear and, with
speech peak s to half an
Amp, might not go much
below 600 volts. The times
eight supply would deliver
about a quarter of an Amp
at 1000 volts. This might f it
someone's need s. This is a
po wer supply weighed in
ounces!

Now let 's look at a few
pract ical aspects . How do
you get this thing f ired up} I
used l 000-piv, l .S-Amp d i­
odes because I had them .
Then I brought the vo ltage
up slow ly with a var iac to
run the tests. O nce you are
up to line vo ltage you are in
bu siness, but don 't throw it
on the line point blank or
the surge current of the ca­
pacitors will w ipe out your
diodes.

On a second power sup­
p ly, a quad ruplet. I put 2S0

O hms in series to cha rge up
the capaci tors and t hen
shorted it out w ith a switch
before putting any signal in ­
to the l inear ampl ifier I
used for a load. But you
must remember to open
that sw itch before you turn
on the power the next t ime!
A 30-second therma l time
delay could be installed to
take ca re of this.

A second must is that you
m u st ca ref u ll y polariz e
your power plug. If you
have three-pronged plugs in
your wa ll. determine wh ich
p in is hot and wh ich is cold .
An NES1 can be made into
a tester very easi ly . Solder a
short piece of hookup wi re
to the center contact . Hold
the brass base in you r fi n­
gers and insert the wi re into
one pin of t he wa l l plug. If
the neon ligh ts, that is the
hot side. (O f course, a light
bu lb w ired between one pin
and the earth ground wi ll
tell you the same thing.)

The sam e proced u re
goes for two-pin plugs, but

you must mark them and al­
wa ys plug in in the proper
w ay . If you are go ing to
plug the supply in in severa l
places, you need to check
e ac h p lug . Jo urney m en
e l ectri cian s have been
known to get the hot and
cold w ires reversed even in
mod ern three-pin plugs.

The advantages of the
transformerless power sup­
pl y are obv ious. In add it ion

to the sav ings in bulk and
weight, you can mount the
whol e th ing on a p iece of
per fboard and put it inside
the uni t you wish to use it
with - 600 vol ts for some­
th ing l ike $S.

If you Jive in Zt -land or
some country t hat has two­
wire serv ice w ith 240 vo lts
to ground, a vo ltage qua­
dru pler has possibil it ies for
someth ing pretty big. •
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Make Room for More Age
Automatic gain control is use ful in man y applications. With this

simple circuit, you'll never ha ve to be without it.

Fig. 1. This photo shows the simplicit y of the speaker
amplifier to be used in a modular receiver,
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W hat with ave, ale, age,
etc.. we have some

form of automatic co nt ro l
over the gain or output of a
lot of c ircuits. Still, there is a
place where there's room
for some more automatic
gain control. That's In a
speaker amplifier. There are
many times when we use a
small speaker ampl if ier to
up the level of an output de­
signed for headphones,
where the amplifier is used

to monitor two or more cir­
cuits, or where the ampl ifier
is used wi th som e special
equipment that has large
output variations . In these
cases, manual gain can have
a drawback or two -forget­
ting we've cranked the vol ­
ume down or up, mi SSing
something, or shocking our
eardrum s.

Here's a circuit for a small
speaker amplifier with auto­
matic gain control that is

both simple and flexib le. It's
simple because it uses one
IC, one FE T, a couple of di­
odes, and a few standard re­
sistors and capacitors, with
no complicated setup ad­
justments. It's flexible be­
cause it allows for a wide
range of release times set
only by a res istor and/or
capacitor.

There are two primary
methods to automatically
control the output level of
an ampl ifier stage. One is to
vary the gain of the ampli­
fier (remember the 617
tube); the other is to operate
the amplifier at normal gain
and introduce a variable
loss pad at its input or out­
put. The latter is the sim­
plest when many of the
parts may be coming from
the junk box. In the uni t
show n, the loss pad is at the
input to the amplifier where
the signal level is sma ll. This
reduces the distortion intro­
duced by the variable im­
pedance leg of the pad - in
this case, an FET. Distor­
t ion is fu rther reduced by .
applying a proportiona l sig­
nal through the FET to the
invert ing input of the
amplifier.

layout is not too impor­
tant. It should be remem ­
bered that the lM-380 is a
high-gain IC and the input
wires should be as short as
possible and not be run in

close proximity to the out­
put circuitry. Most Pchan­
nel JFETs will work in this
design -some better than
others. My f irst grab in the
junk box got a T-181 2, so it
was used for the perfor­
mance measurements. Sim­
ilar performance was ob­
ta ined with several other
types that were tried , JFETs
with pinch-offs that are con­
siderably removed f rom
those of the T-1812 might re­
quire another value for the
zener diode.

Note that diode 01 is ger­
manium and 02 is silicon.
Germanium is used at 01
because it requires less volt­
age to conduct. increasing
the f irst step voltage of the
voltage doubler signal recti ­
f ier. This same characteristic
would be desirable for 02,
the voltage doubler's sec­
ond stage, but even more we
need a diode with high re­
verse resistance. In order to
get a release time of about 4
seconds, we need a large RC
combination. To keep the
attack time short, C should
be less than 3 uF, which
mea ns an R value of about 2
megohms. The reve rse resis­
tance of 02 should be some
5 to 10 times this value.
Almost any sil icon signal
diode such as the 1N914 or
1 N 41 48 will meet th i s
criterion.

Figs. 3, 4, and 5 show the



pression range of the ampli­
fier. If the ou tput is too
much with the FET you're
using, a resisto r in se ries
with the speaker is the sim­
plest way to bring it into
line. It will affect the fidel ity
a little, but not e nough to
bother in communications
service. The resistor va lue
ca n best be determined ex­
perimenta lly and probably
will be between 4.7 and 100
O hms. A va riab le speaker
pad a lso would work well.

There a re many reaso ns
why it pays to bui ld thi s
compression ci rc u it into
almost a ny audio ampl ifier
that uses an lM-380 For
one, it takes nothing away
fro m it s nor mal opera ­
tion-when the arm of the
pot is a t the ground end, you
have a sta nda rd amplifier.
The sma ll amount of t ime.
money, and space that It
takes to add this circuit
gives big rewards in keeping
the output at a consistent,
comfo rtable level.

Try it. You' ll like it. .

the o ut put level at whic h
compression sta rts . When its
a rm is at the ground end, the
compression ci rcu it is, in ef­
fect, disabled . Although no
input control is show n. one
could be inserted by replac­
ing Rl with a SDk pot to per­
mi t monitoring a variety o f
levels greater than the com-

ou tput, wh ich seemed to
dr ive a 6-inch-high efficien­
cy speaker at the volume I
wanted in my shack.

The potentiometer se ts

Fig. 2. Schematic.
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f requency response, com­
pression cha racteristics, a nd
distortion at va rious levels
of compression . These were
all measu red at 125 mW
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Fig. 3. Frequency response vs. input.
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• Microcomputer con­
trolled

• Detachab le head

· 6 channels of
memory with scan

• Full band scan

• 10 watts output ­
also 1 watt low power

• Dynamic microphone,
internal speaker,
mobile mounting
bracket, and hard­
ware included

Fig. 5. Distort ion.
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You Can Troubleshoot
Mobile Noise

K5CA tells what to do when a signal is 5-7 and the noise is 5-9.

•

are the only solut ion. By the
way, although the mobile
high-frequency sys t ems
(SSB, CW, etc.I have c1assi-,
cally been the ones to be the
most bothered by noise, the
" no ise-f ree" VH F/F M sys­
tems so popular today also
have the ir share of noi se
pro blems. This art icle at­
tempts to provide a sum­
mary of noise conditions
that any of our radio equip­
ment is subjec ted to in mo­
bile use and to provide a re­
lated approach to m in im ize
the noi se effec ts.

There is a cl ass of noise
which is very d isturb ing in
mobi le operation and for
which there is some reason-
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Unfortunately, rf norse
comes f rom many sources
and when in mot ion, pract i­
cally all o f these come into
p lay at one t ime o r another.
To be ho nest . there's little
that can be done about
many of the no ises encoun­
t ered - h igh-noise po wer
lines, ignition radiat ion f rom
other vehic les, spu rious sig­
nal s f rom other transm itters,
etc. In some of these cases,
a good-quality noise blanker
provides help. In others, pa­
tience and operating ski ll

sophist icated, and easier­
to-integrate equipment for
mobile use, the old no ise
problem continues .

Fi xed-sta t io n o pe ra t ion
has a lways had problems
w ith the noise and interfer ­
ing signal environments .
Great as these problems
have been, at least they are
generally cons istent and
geographical ly conta ined.
M obile o perat ion, however,
not only is affec ted by al l
these no ise prob lems, but
also adds the new d imen­
sions of vehicle-generated
noise and no ise fro m chang­
in g locat io ns. A lthough to­
day w e have dev eloped
much more reliable, m ore
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O ver the years ham ra­
d io in te rests , along

w ith methods and equip ­
ment, have continued to
evolve. Early in ham rad io
history the desire to convert
heavy fixed-station receiv­
ing and t ransmitt ing gear to
use in vehicles appea red.
re su l t in g in t he f i r st
" mo bile" operations. Th is
modification process was
difficult enough co nsider­
ing we ight, size. a nd power
req u irem en ts, but along
with these came a who le
new realm of problems.

Fig. 1. Electrical power system.
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Fig. 2. Ignit ion system.



Table 1. Mob ile noise reduction.

rushing noise wi th an as­
soc iated popping indica tes
a general auto high-stat ic
condition. This gene ra lly
occurs when close by a
t hundersto rm . A j igg ly,
scraping noise ind icates the
prod uct ion of body static
caused by metal elements
of the vehicle not elect rical­
ly connected and rubbing
together.

In o rde r to put some sys­
tematic approach into play
to help identify and combat
these noises, Tab le 1 was
prepared . In add ition, to

speed bu t d oesn' t come
from the charging regu lator
indicates you have a Ford
(Ford uses an elect rom e­
chanica l instrument regula­
tor wh ic h is a notorious
no ise so urce).

In normal driving situa­
tions, the fol lowing noises
and related sources may be
not iced . Whi le in motion, a
sharp popping noise w hich
doesn't seem to vary with
engi ne speed pro ba bly
comes from "tire static. "
(This m ay come and go as
the road surface changes.) A

able solution. Thi s cl ass of
noi se is t ha t gene ra ted
w ith in the veh icle where the
stat ion is install ed. Right off
the top, even using the best
equipment and techniques,
some noise may persist.
However, to wage a solid
battle against the aggrava­
tion of vehicle no ise, the ap­
proach out l ined here may
be of real value. This ap­
proach is not new; many
publ icatio ns have presented
such information in t he past,
and several were consu lted
in put ti ng thi s a rt ic le
together.

The secret to lower ing rf
veh icula r no ise levels is:
• Identify the noise and the
norse source.
• El iminate the noise at the
source if at al l possib le.
• Minimi ze noise-conduct­
ing and/or radiati ng paths.

W hen working on no ise
problems, you may f ind sev­
eral distinct noises present.
Work on these sta rti ng w it h
the loudest/st rongest f irst ,
t hen proceed downwa rd
through the list by next
st rongest one at a time. The
fo llowing appro ach m ay
help to ident ify the source
of each noise.

Perfo rm a ve hi cle -in ­
mot ion test. Run the veh icle
in an area large enough to
maneuver, but away from
f ixed noi se sources (bu ild­
ings, power lines, etc.).

Run the auto at m oderate
speeds; w hi le moving, p lace
the t ransmiss ion in neut ral
and turn the ignition switch
to accessory . If the noise
goes away as you coast, it' s
most likel y com ing fro m the
ignition system. (Be careful
w ith this test, especially if
you have power steen ng.) If
the noise is a vary ing-pitch
w hine and stops w ith the ig­
nition off, it's probab ly com­
ing from the alternator. If
the noise has a cli cking o r
popping sound without any
parti cul ar freq uency and it
disappea rs w ith the engine
at idle o r off, it's probabl y
produced by the vo ltage
regu lator. A hash that has
some variat ion with engine

Noise Sound

Popping changing to hash
as engine speed increases

Whine wh ich changes
pitch with eng ine speed

Irregular clicking

Irregu lar clicking

Popping noise which
changes wit h road mao
terial

Same

Popping, scratching noise
following jolts as the auto
moves

Hashy Fords

Possible Source

Ignition

Alternator

Regulator

Vehicle
wiring

Wheel
static

Tire static

Body static

Instrument
regulator

out l ine t he typica l auto
elec tri cal system, Figs.1 and
2 were developed. These
schematics indicate the par­
ticu la r compone nts an d
hooku ps which m ay require
attention.

Good luck in identifyi ng
and eliminat ing or reducing
your part icul ar vehicle noise
problem. Keep in mind that
although noise is an aggra­
vat ion for us in mobile oper­
ation and the f ixes may take
some time and effort, the re­
sult is we ll worth it. Ha ppy
motoring! •

Steps

Use new resistor spark plugs.

Check all ignition cable for loose or poorly­
crimped connections (solder where possible).

Install res istors in distributor/coil lines and
spark-plug lines. Use resistance ignition wi res
If available.

As a last resort, install shielded ignition svs ­
tem (kit s available, li sted in QST).

Use a O.1 -uF coaxial capacitor in series with
the alternator armature (A) lead.

For "hard" cases, place a parallel tuned trap
(with heavy wire) in series wi th the A lead.
Tune to the operating frequency.

O.1-uF coaxial capacitor in series with battery
(B) and armature (A) leads.

A series .OO2-uF mica capacitor and a a-Ohm
carbon resistor from the field (F) terminal to
ground.

0.1 coaxial capac itor in series with battery
lead to ammeter; .5·uF coax capacitor in lead
to gas gauge; .5·uF coax capacitor in lead to
oil signal switch ; .5·uF capac itor across head ­
light and tail light leads and other accessory
lines.

Install f ront wheel hub static discharge
springs (from auto parts houses) .

Inject anti-static powder in tires.

Tighten all screws and bolts.

Bond major auto elements to each other with
heavy braid and lugs (engine, fi rewa ll , frame,
fenders, hood, exhaust pipe, etc.j.

Replace with s-vott electronic module
requtator.

73 MagaZine • February, 1913 a:I



Louis I. Hutton K7YZZ
12235 S. f . 62nd Sr-eer
Belle vue WA 98006

Electronics vs, Creepy Crawlers
Build this ultrasonic oscillator and drive pests craz y.

Your pet hamster, too.

O ne thing you will find
out when you become

interested in elec tronics o r
have ham radio as a ho bby
is that eventua lly you r cu ri­
osity will expand to investi ­
gati ng al l so rts of electro nic
devices This includes ac­
cessories for the ham shac k,
microwave downcon vert ­
e rs. radar speed detecto rs,
cable TV ga dgets , and other
inte rest ing items. This a rt i­
cle describes a gadget
which ha s recen tly ap­
peared on the electronics
scene and real ly caught my
attention as someth ing I

needed very badly in my
ham shack.

Now, I don't know about
your ham shack, but m ine is
firm ly delega ted to a room
in the baseme nt of my
ho use. The on ly prob lem is
that since it is at grou nd lev­
e l, a ll so rts of unw anted
cree py craw lers invade my
shac k a nd take up resi­
dence in my ha m gear. For
many yea rs, pet su pply and
garden stores have sold a ll
so rts of prod ucts to rid a
home of those pesky bugs
and such . Well, now the

elec tronics industry has
taken on the challenge and
th inks this is the an swer on
how to ru n those bugs out
of my ham shack.

Circuit Description and
Construction Notes

Low-intensit y ultrasonic
sou nd waves have been
used to repel insects and
small rodents. Square waves
and pul sed waves have been
tested and square waves are
reported to be most effec­
tive in the 3045-k Hz fre­
quency band The ultrasonic
sou nd waves are intended to

damage the insect s' nervous
systems . The goal is to drive
those creepy crawlers right
out of the house. The ultra­
sonic sound waves are shift­
ed in frequency 60 times per
second to cover al l of the
communication frequencies
o f the most common pests
(ho w abo ut t hat - lega l
jammingl}

The ul t ra son ic so u nd
emitted by the unit is above
the hearing range of people,
dogs, cats, and birds. It is re­
ported a s not affect ing
plants, TVs, and radios, but
will bother gerbils, ham-

Photos by Betty Hutton

Front view o f unit.

90 7J Magazine • FebnJary, 1003

Component layout for the ultrasonic bug-chaser.



Fig. 1. Ultrasonic bug-chaser schematic.
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COMMERCIAL
BUG-CHASERS

" Pest Free," Joe Weiss
cc.,Rancho Palos Verdes
CA 90274.
" Sc ra m , " Amer ican
Acoust ics Labs, 629 West
Cermak Road, Chicago IL
60616.

unanimously say they want
to build one for thei r own
ham shac k. Try it; the on­
ly thi ng you will have to
lose is those pesky c reepy
c rawlers. •

into the room so that the ul­
trasonic sound waves would
fill the room by bo uncing
off the wa ll s, floo r, and ce il­
ing. Things like cu rt a ins,
rugs, and upholstered furni­
tu re wi ll absorb t he sound
waves. You should expec t it
to take severa l weeks before
the fuJI e ffec t of the irri­
tat ing u ltra son ic so u nd
waves will get to the bugs.
I have had several visitors
in the shack and they soon
note the slight buzzing noise
coming from that strange­
looking box on the shelf .
When told what it is, they
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Super Horn (Rad io Shack
#40-1381 ). The oscil lator and
power supp ly were bu il t on
two sma ll pe rfboa rds and
bolted on metal standoffs to
the chass is floo r. No effo rt
was made to design a PC
boa rd or to miniaturize the
design . The fron t, bottom,
and rear of the cabinet were
covered wit h sim u lated
wood-grain she lf pa per to
improve the appearance of
the unit.

O peration

I set my unit in one corner
of my ham shack facing out

sters. and other pet rodents.
Several commercial mod­

els of bug-chasers have re­
cently appeared on the mar­
ket (see box). The schematic
diagram shown is typical of
suc h units and is designed to
generate a swept square
wave from 30 to 45 kHz. The
LM555 Ie is wired as an ul­
trasonic oscillator driving a
piezoelectric speaker of the
hi-f super-tw eeter type. The
output of the osci ll ator is
swept by a 6O-Hz signal
from the ac input of the
bridge rect ifier , The LE D
acts as a pi lot light to Jet you
know the power is on, as the
only noise you will hear
when this unit is runn ing is a
slight buzzing noise coming
from the speaker.

An oscilloscope is neces­
sary to observe the square­
wave signal on pin 3 of the
lM555 osci ll ato r. My unit is
bu ilt in a cabinet 3-1 /2" x
7-1 /8" x 5-11n 6" (Rad io
Shac k #270-269). The
speake r is a 3.5-inch Piezo

, i

2 Gill MIcroWave IIIIc8lvq Systems

MOBILE POWER
For Your H.T.

on ly $2l95~

The new MOBILE ENERGIZER will provide
t. ope ra ti ng p ower f or you r H.T. from a ny 12 volt source

and charge in meeds at t he some t ime! Featur ing
a t ime-prove n regul a tor c i rcu i t enclosed in a tough.
rugged hovs ing that p lug s into the ciga rette lig ht­
er jock o f your co r . it w ill w ork w ith any synthe­
sized H.T. e .-cept le arn, Az den , a nd Tempo 5-15 .
Speci fy H.T. model when o rdering .

ONTEMPORARY ELECTRONIC PRODUCTS
P,O. BOX ~7'050'9 IIIl!!III
MIAMI. Fl 331~7 __ .... l f1.1
~1255-7660

The new Mlc ro·S ystem features a machined 18 "
parabolic reuectcr for maximum efficiency, a l inear
Ieed -pomt downconverter w ith ceramic high perfor­
mance RF preamplifier t ransistor, a variable 12 to 18 vo lt
regulated power supply and 50' of 7SU coaxial down­
lead. including a 3' jumper and matching transformer.
The Micro-System includes a full 6 month warranty.
Micro-Sy stem (MS-021 ) " ' 159"
Micro·System (MS-S78) . . , , , ' 169"
Micro·System (MS-645) , ' 179"
Shipping & Handling: USA '4" AK. HI & PR , ..' 1(1""

Data service Company
...30*6 3110 Evelyn Street

Ro seville, MN • 5511 3
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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.
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Slimming and Trimming
the R-1000

In crowded condit ions, the 6-kHz filter may not cut the QRM.
Here's the wa y out.

AM situations, and it is to
th is end that circuit changes
were made.

The plan is to uti lize the
2.7·kHz 55B ceramic filter
fo r both the S5B and AM­
narrow modes, while the
12-kHz filter no rmally used
fo r the AM-wide mode is re­
placed by the6-kHz AM-nar­
row filter . The 12-kHz filter
will be left on the rece ive r
c ircuit board, but will not be
used. These changes can be
made by the addition of one
silicon diode (1N91 4 type)
and one wire and the remov­
a l of two existing wires.
These changes can be ac­
complis hed in less time than
it takes to explain. No holes
are d rilled, so the R·1000 can
be returned to its original
configuration at any time.

Here. then. is a step­
by-step record of these
changes:

1 . First, remove both the top
and bottom covers from the
receiver. The speaker leads
can be eas ily slipped off the
speaker termina ls .
2. Remove 2 wires, white!
brown and white, from ter­
mina l #1 of the AMW mode
switch, and tie these leads
off, taping the ends to pre­
vent shorts. Terminal num­
bering (on the Mode switch)
is derived from the R-1000
Service Manual and is not
cl ea rly marked on t he
switches themselves . How­
ever, termina l #1 o n the

news and informat io n about
current events in the States ,

Be ing in East Africa and
tuni ng the shortwave bands,
one q uickly notices th at
Africa is the focal point for
hu ndreds of powerful short­
wave broadcasts which re­
sult in crowded band co ndi­
tions and interference be­
tween rival programming.
Sometimes it is almost im­
possible to separate from
pileups weaker signals like
AFRTS n o t n or m all y
beamed to East Africa .

With this background, I
pu rc hased the Kenwo od
R·1 000 communica tions reo
ceive r for shortwave listen­
ing. The R·1000 is an ad­
vanced genera l-coverage re­
ceiver provid ing cont inuous
coverage from 200 kHz to
30.0 MHz. It features a Pll
synthesizer and a dig ital
d isplay for both frequency
reado ut and t he built-in
clock and timer. It a lso in­
cludes an rf attenuator, a
noise blanker, and capabil­
ities fo r receiving l SB/CW,
USB, and AM. For AM,
eithe r ceramic filters fo r
6-kHz or 12-kHz bandw idth
are se lectable for AM-nar­
row or AM-wide reception.

Crowded band conditions
here in East Africa preclude
the use of the 12-kHz filter;
the 6-kHz filter is suff icient­
ly wide for good fidelity for
shortwave music programs.
However, a narrower band­
width is requi red for ma ny

""

States causes many to try
sho rtw ave listen ing to re­
ceive news features from
home. Our fam ily's habit is
to listen to broadcasts of the
Voice of America and the
Armed Forces Rad io and
Televi sion Service (AFRTS)
in addition to broadcasts
from o ther count ries for
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Fig 1. Before modification.
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Fig. 2. After modification.
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l iving ove rseas a nd not
being able to have at

your d isposal the type of
news an d enterta inm ent
av a ila ble in the Unite d
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Fig. 3. Receiver unit PC board (top view}

viding an increa sed ab il ity
to sepa rate closely bunched
signal s. The SSB operation
of the receiver is unaffected
by these changes,

There are other ways to
accomplish the same modi­
fi cation. One could pur­
chase f rom Kenwood an ad­
d itional SSB ceramic f i lter
and substi tu te i t for the cur­
rently installed AM-narrow
filter. But this wou ld be
more expensive, and, I be­
lieve, m ore work. These
changes improve the opera­
tion of an already fi ne piece
of rad io equipment. .

OM

= 0 -8­
, s OCIIJiJ-8-

C!D COOZ ABOo
I n I

tion on the Mode sw itc h
now select s the 6-kHz band­
width filter for AM-wide re­
cept io n, Pressing t he AMN
posit ion se lec ts the 2.7-kHz
bandwidth f i lter for AM-nar­
row recept ion, while the SSB
posit io n remains as before.

The end result is a receiv­
er with bandw idth suffi­
ciently wide for good fideli ­
ty during l isteni ng periods
when interference is light .
During periods of high inter­
ference or in crowded band
condi t ions, the bandwidth
of the new AM -narrow made
is ex t rem ely sharp, pro -

receiver, locate, within a
bundle of wires runnmg
from the Mode sw itch near
th e Band (mega h e r t z)
sw itch, the o range wire run­
ning be tween term ina l #4 o f
the USB m ode switch (this is
the on ly orange w ire on the
USB Mode switc h). Then
find terminal #8 of connec­
tor #4 o n the top of the
chassis Pull the orange wire
away from the wire bundle
at a point near the Band
(megahertz) switch and cut
the w ire at a point just
behind the Band (m ega­
hertz) sw itch. Strip about
114 " of insu lation f rom both
ends of th is w ire and solder
a 1N914 or equivalent diode
between the two ends of the
orange w ire. The cat hode
should be closest to the USB
M ode sw itc h and the anode
facing terminal #8 of con­
nector #4 (see Fig. 2).

6, Replace the leads on
the term inal o f the speaker
and instal l the to p and bot­
to m covers of the receiver.

Pressing the AM W posi-

AMW mode sw itch is the
one to whic h the wire pai rs
white/brown and white are
terminated ,
3. Remove the wh ite/red
wire from terminal #2 of the
AMN made swi tc h and sol­
der to terminal #1 of the
AMW mode switch. Aga in,
identify te rmina l #2 as the
one to which the white/red is
term inated .
4. Add a wire f rom terminal
#2 of the AMN mode switch
now vacant as a result of
step 3 above, and dress it
near the vfo case, running it
throu gh the slo t formed be­
tween the vfo case and the
receiver c ircu it board to the
top side of the chassis. Con­
nect th is new w ire to resistor
ROO. The connection shou ld
be made on the lead of RBO
nearest to co nnecto r #3 (see
Fig . 3). There should be
enough room between the
surface of the ci rcui t board
and the insulated portion of
RBO to make the solder con­
nection
5 On the bottom side of the

y
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OVER 150,000 TYPES OF MRO ITEMS
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Besides the world's largest selection of
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Dave Schmarder N2DS
11 Beaver Avenue
Beaver Dams NY 148 12

Add a Touch of Class
to CB Conversions

Con verting a Hy-Gain board to 10 meters is only half the story,
Try adding a digital readout and scanning capabilit y , , .

Fig. 1. All transistors-lN3904. All unma rked resistors are 11< Ohms. All + are 5 volts. All
diodes -1N4148.
94 73 Magazine . FebnJary,l983

well described in past 73
Magazines.' I will o nly dea l
with this digi tal-scanning
frequen cy selecto r.

This circu it will give you
d irect frequency readout.
Example : 60 = 29.60 MHz.
and so o n. There are 40
c ha n ne ls ava ila b le at
1Q--kHz inc rements with a
re peate r offse t for 20 of
these cha nnels. A sque lch­
o pe ra ted scanne r a llows
yo u to searc h the band
withou t lift ing a finger.

The crysta l in the rad io
wh ich is 11.8066 MHz has
to be changed to 12.691 66
MHz . This crystal can be
obta ined from Ja n Crysta ls
in Ft. Myers, Fl or ida . Pins 8
and 9 of the Pll-Q2 ha ve to
be t ied to plu s 5 volts (pre­
load to binary 192). Pin 10
mu st be se pa ra ted from pin
9. This is the conversio n
that differs from the o rigi­
nal in the reference . It is im­
portant to get a CB board
with a 'lb-p in Pll chi p. The
o nes with 18 pins require
cha ngi ng the c hip to a
Pll-Q2 and rewiring,

The best way I found to
build this is shown in Fig. 2.
I use perfboard with the
holes spaced at .1 inches.
The parts are not crit ical,
but an LS series IC can be
used to red uce c urre nt
d rain. Five volts must be
provided and a 7805 IC can
be moun ted on the TA720SP
heat sink on the rad io.

Refer to Fig. 1 for the fo l-
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have a lot o f fun . Since t he
actua l rf co nve rsion of the
Hy-Gain boa rds has been

board s look inte rest ing?
Here is your cha nce to do a
litt le b it of bu ild ing and
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H ave you been bitten by
the ten-meter FM bug?

Do tho se Hy-Cain C B



I welcome a ny comments,
and I will reply to an y qu es­
t ions when a n 5A5 E is
e nc losed . •

Reference

1. How a rd Kn ick e r bo cker
Kl DCS, Andrew Weise N1XN,
and Robert St ielau W1WRO,
" CB to 10 FM-best conversion
yet?", 73 MagaZine, January,
1980, p. l17.
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o nly . When the PTT is
pushed , the radi o will tra ns­
mit o n the di splayed fre­
quency. The anode of 0106
in the radi o provides a bou t
7 vo lts in recei ve on ly,
w hich ma ke s t his offset
possible . A specia l note:
Th is offset ci rcu it works o n­
ly between 29.30-29.39 a nd
29 .50-29.59 MHz . But the
repe ater inputs a re be­
tween 29.51 and 29.59 MHz.

Anot her feature of th is
c ircuit is that when the ra­
dio is turned o n, the fre­
quency will be 29.60 MHz,
whic h is the interna t io nal
simp lex ca lling frequency.
This is done by slowly bri ng­
ing up pin 11 on IC2 a nd IC3
during power-up.

In closing, I wo uld say
t ha t the use of t his ci rcu it
reall y adds poli sh to t hese
co nv e rted CB bo ar d s. I
would like to t han k Cha rlie
DeVoe WA2 1UJ fo r build­
ing one of these , to show it
could be repe a ted , and for
his o pinion of its ope ration.

"adds " 3 to a ny number
found at the o utput of IC2
(0 to 4). This will let the LED
di spl ay read t he operating
frequency, not just a cha n­
ne l num be r. For example,
wh en th e out pu ts of lC2
a nd IC3 are a ll zero, the fre­
q uency of the radi o is 29.30
MHz. But wi thou t IC10, the
readout would read "00".
But with the "3" added, t he
re adout reads " 30".

51a and 51 b is a momen­
tary SPOT center-off togg le
switc h. When the switc h is
c losed in e ithe r direction , it
turns off the tra nsisto r asso­
ciated with it and thi s al ­
lows the up o r down mul ti­
vibra tors to operate . 52, the
scan switc h, whe n closed
prevents t he sq ue lch cir­
cuits from sta rti ng t he IC6
multivibra tor, whi ch is used
to run the sc a nning section.
The repe at sw itc h, 53, when
open does nothing to the ra­
d io. But when c losed , it will
add 100 kHz to the o pe ra t­
ing frequency o n receive

lowing circuit detail s. IC1 is
a BCD-to-binary co nve rte r.
The PLL-G2 IC in the radio
requires a binary code to se­
lec t the frequency we wan t.
But to make it easier for us
to se lec t the frequency, it is
conve rted from BCD. IC2
and IC3 are up/d own cou nt­
e rs t ha t provid e the se­
quence cou nt ing and the
memory for the se lec ted
frequency . The cou nte rs
a re driven from IC4, IC5,
and IC6, whi ch are gated
astab le rnul tlvlbrators. IC7a
is used as a Schmitt trigger
wh ich is driven from the
squelch o ut put. A dc signa l
must be fed to thi s so th a t a
high level (grea te r than one
vo lt) will raise up the base
of Q120 in the radio, thus
sq uelching the radi o . Ica
and IC9 are BCD decoder/
drivers fo r the LED read­
outs. The pinout of the
readou ts depends o n what
type of co mmon anode d is­
plays they are . IC10 is a bi­
nary adder . Thi s c irc u it

GllFER SHORTWAVE
Dept.132 , Box 239, Park Ridge , NJ 01656

USA Phone 201 /391 -1881

CONFIDENTIAL FREQUENCY LIST
Id enti fi es 9,000 non-broadca st shor twave
stations (utility, coast , military, FAX, etc.j
from 4·28 MHz. Includes "Ijpdatar" $10.95
ppd USA, $13 UPS, US$16 elsewhere. uo­
d ater separately $2.50.

1983 Edi tion
WORLD RADIO TV HANDBOOK

" Bible"of the SWL - comprehensive list of
all shortwave broadcasters with all details­
plus new receiver reviews, $17,50 ppd USA,
$19 UPS; US$25 elsewhere.

To tally New 2nd Edition
GUIDE TO RTTY FREQUENCIES

Details on 5,500 radioteletype stations (in­
cluding Press seece: plus reverse list by
censrqn . How to read USSR Cyrillic. $9.95
ppd USA, $12 UPS; US$14 elsewhere.
SPECIAL 1 CFl +Updater +RTTV: $21, UPS
OFFERS 2. CFl + Up date, +WRTVH $21. ups

S ' VO 3. RTTY +WRTVH. $26. UPS,
... 4 , All 3 BooIIS: $36 , UPS ,

NOTE: All SP'ECIAl OFFER books sh ipped UPS (E~·

cepl Canada, AK & HI) FifSt Class Mail add $1 .00. per
book. Non-UPS Drders shipped USPS Book Malt

• Receivers ' Accessories _ Books -

'Com p le te Timer
Functions

'Built In Test
Functions

'20P..,e
Technlcll1 Manull1

699.00 assembled
board

'.•

Fu. Service Shop - SP,eClrum Analysis -Antennas
New and Used Equipment -CW-SSB-FM , Etc. -Towers
FCC StUdy Guides _Code Tapes -Books -Accessories

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.
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, ! ~ ~
S' -OK PORTA PEATER-

- .- ...... "'-" ~ ' , ' ...... ~ .. '_ , \ f , "':"", ,

PORTAPEATERE'>
MlOOA

INSTANT REPEATER
'Works with any

ANY BAND ANY MODE 'YP< ...,• •

/'

'250 volt
_. ltc h ln g
capablilty

. .' ,.,
;.(312)848-6777

• , . . • K

• 4Cbannel PROM
cwt Oar

'VOX or COR
operation

$179.00 assembled
unit

• An Instant

Repeater (Fully tested, programmed. assem b led) .... 302

W-S ENGINEERING P.O. BOX 58. PINE HILL, N.J. 08021
(201-852-0269)
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whe'e~. Send a mailing label, along with your check or money order, to: Project OSCAR,
Inc., PO Box 1136, Los A ltos CA 94022_

SATELLITES
Thanks to Amateur Satellite R"port and l he W5YI Report for portions of this mon th's

new s__ Jelt D"'Tray WB8BTH, 73 Sl aff.

~ateur Satelllte Reference Orbits

OSCAR B RS-5 RS-6 RS-7 RS-8

~"
,~ '" ,~ '" ,~ '" ,~ eo' ,~ '" " ,.

AMATEUR SATELLITE NEWS •••• ......... • • •••••• • ••••••• •••• • • • • • •••• • • •• • • ••,., i U82 ee BIS4 m U06 "' aaea " OU 3 "
,

co co Earth.lde de ST5-9
a 8U7 " 1149 '" 1149 '" U S7 '" un " a, n11 ea B1U ". BI14 ra s '167 r es BII7 aa a

Well , m ayt>o not. but there is a good chance that am ateu r radio w ill be among the as- • n16 ea BI38 '" 'U8 m 81 31 re s 018 4 .. •e 882' " 11 33 '" n'3 ... BI 21 ... BI ll ss s
lronauts' le isure-t ime actlvi';es aboard STS-9, the oloth fli ght of NASA's Space Shuttle. s 8024 es B1 28 '" IU B '" IU9 '" 885 9 " s
Dr. Owen Ga rrlot W5LFL, OM 01four ST8-9 cre w mem be's. will operate a small 2·meter t 8829 " B122 ra e U 32 " 1189 m 18 56 "

,
FM , Ig, if all goes accord iog to plao. a 883 3 aa Bl17 '" 8017 " U S9 '" U S) " a

• 8838 .. 1112 '" nil " 1158 ... 18 58 sa •Actually , though the pro posa l has plenty of support from the amateur commuolty. re 8842 '" 1186 res OU S a . un ... ee n .. "NASA has yet to graot i ts fioal app roval. W5LFL himself is said to be pushiog for the ham a 8846 .. BIn ras 8129 a, U 38 .. 81U '" a
activity, and there is p lenty of bac king from the ARRL. AMSAT, and a nu mber of proml- " 8S S1 " 88 S6 '" 8114 a. 882 1 aa 0842 ... r a

U Bl SS " 88 SB res 8859 a, eell " u n '" U
neot lodividual ema teurs. .. IIS9 .. 8U S ", U43 '" BBBI " 1836 '" ..

Yet to be decided is the form at 01 Ih e space-borne amateur fes tivil ies. A free·for·all cp- is 1114 " 8839 res 1128 '" IlS1 ras 8833 rea rs
eration would likely resu lt in the greatest pileup of all time, complete with f rayed nerves rs IUB " leH '" 8BI2 res BI4l ias 883B ... ie

" I1 ll sa n29 '" n S6 iaa 0112 ". le a '" "aod risiog tem pers. A mUCh more organized method wil l no doubt evo lve- perhaps even " 1117 .. 8023 '" BI41 '" 1122 m 0025 res re
a series of one·way traosmisslons from W5LFL to Ihe t housands of us Iis teoing on the rs 8121 '" iSla '" 812 5 '" 0112 raa 80 22 res rs
ground. ae 0126 m iSll '" 8111 i as OlD3 '" BI19 '" "ai I llO '" un '" iS S4 m iS S3 no iSH 118 ai

aa 11 35 '" 001 2 '" iS H no aU3 no U ll 109 aa
Iskra-Allalo! " 1139 '" n S6 '" 812 3 i re Ul' '" Ull 118 "" UBI .. U Sl i as 801 B a. 1124 m U I B I II "cosmonauts aboard Russia's Salyut 7 space station have once again launched ao ama- as IllS " 814 S iae 81 51 '" BaH m 88IS 111 as

" lin aa 814 1 i as u n ,u eaes a, 8112 112 "taur sate llite. Iskra 3. like its predecessor ISkra 2, was literally tossed out the back door by " 88ll " I llS rae 1120 ias IlS4 W IlS9 14l "the cosmonauts. who pUShed it through an air lock normally used to jetttscn refuse. The sat - aa OU B " 1129 rae IUS r as IU S ,.. I1S6 144 aa
ellite was launched last November 18 and features a telemetry beacon on 29_583 MHz.

,,, > U22 .. 1124 no IIS8 U . eras '" US3 U S ,
I! the example of Iskra 2 IS Ihe norm , Iskra 3 may be sho rt-lived_ Iskra 2 survived only

z 8827 " 1119 ". Bl 34 '" 81 25 '" U SI 146 a
a U ll .. 8113 no U 19 ras 011 6 '" 014 8 146 a

eight weeks in orbit foll ow ing Its May 17, 1962, launch before plunglog back into the at- • aB3S .. OliB no UI4 '" UB6 ... 1l4S 147 •
mospne-e. And what ct tbe neve r_meot ioned Iskra 17 If Ihe Soviets know, they aren 't s lUI .. OLel no 8147 '" 88S6 no 1142 14 B s

s aaH sr 88 57 ,.. U ll '" u n '" 1139 149 s
leillng, , 1848 " 81 52 .., 011 6 '" BaH i aa 8136 lSI ,, U Sl " 8141 ,.. 81 81 '" 8827 '" 8114 ls e ,

• 88 S7 " un ,.. BU S ", 0818 ". u n LS l •Orbital Calendars " 8112 " 8836 ,.. un '" 1888 ras 81 21 152 r e
Once aga io this year, Pro ject OSCAR, Inc" has produced an orbital calendar for ama·

a 8186 " 8831 ,.. 8814 '" I1S8 '" 1125 153 a
ra 8118 .. 8825 ,U US8 ", 814 1 '" 1122 IS4 "teur sa tellite users. The 1983 version ccntaroe the time and longitude of every ncetn- a 811S .. 0821 '" 814 2 '" 813B '" 1119 IS4 a

bound eQ ualorial cross ing for each of the amateur satellites carrying a ccm rr worcaitons " 1119 '" 011 5 '" 81 27 '" 8129 '" 0117 ISS ..
transponde r: OSCAR B, RS5, RS6, AS7, and RSS _Ws a real time-saver_

is 8124 m 8B19 'U 0112 '" 0119 ". 1114 IS6 "rs S12B '" 8816 '" U 56 ". 8109 ". 0111 IS7 rs
The ca lendar is available In the USA. Canada. and Mexico l or a $1 0dooat ion ($t2 erse- " 1132 ,.. U S8 m 8841 m 81aB ". area 158 n

SOCIAL EVENTS
Ustings in this cotumn areprovkhxJ I""" of

charge on a spilCfNlvailable basis. The 101­
lowing in lofma tlon should be included In
evety announcement: sponsor. event dale,
lime, pla ce. city, stare. admission charge (if

any), lealurns, lal~-in IroqUfln<;ieS. and rhe
neme of whom to conlacl for fun""r In/orma­
lion. Announ<;ements must be received at 73
Magazine by the first 01 tile month, two
monlhs prior to rile month in which the event
takes place. Mall to Edllorlal Offices, 73 Mag.
azine, Pine Sireet. PetBllx>rwgh NH 03458.

ARLINGTON HEIGHTS IL
FEllS

The Wheaton Community RadIO Ama ­
teurs wi ll hOld their hamfesl On February
6, 1983, at Arlington Park Race Track Expo
Center. Arling ton Heights IL. Tickels are
$3_00 at the entrance and $2_50 io ad·
vance, Doo rs will open at 8:00 am, Flea
ma rket tables are free and plen ly of floor
space will be available_ There will be a
large commercial area lincluding a COm_
puter section), awards. and clear, paved
pa rkiog_ Talk- in On 146,011.61 and 146 94,
For general informat ion. ca ll W9JTO at
(312)·231-11524, for advaoce tickets, send
an SASE to WCRA, PO Box OSLoWheaton
IL60187,

MANSFIELD OH
fEB 13

The AARL·approved Midwinter Ham­
lestlAuct ion will be he ld on Suoday. Feb­
ruary 13, 1983, beginning at 8:00 am, al the
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Richland County Fairgrounds, Mansfie ld
OH Tickets are $2.00 in advance and
$3_00 al tha door. Tables a'e $5.00 in ad­
vance and $6.00 at the door. Hal! tables
are avail able_Talk-io on 146.34i,94. For ad·
dit ional io formatiOo or advance t ickets.
con laCI Harry Fri etc hen K8HF , 120 Home­
wood Road, Ma nsl ie ld OH 44906, or
phone (419)-529-2801 Or (419)-524-1441.

MARLBORDUGH MA
FEB 20

The Algooquin Ama leur Radio Club will
hold ils aoou al tlea ma rket on Suoday.
February 20, 1983, at Ihe Marlborough Jr.
High School, Mar lboroug h MA, Admi ssi on
is $1,00 and chil dren uoder 12 will be ad·
mitted I,ee, Thedoo,s will open aI 9:00 am
tor dea lers and 10:00 am lor buyers, Re­
treshments will be availab le, Tab les re­
served be fore February 12. 1963. are $7.00;
any remainiog tables will be $10.00 al the
door, Tal k-in On 146,011.61 and 146_52 For
table reservations or mOle information,
co ntact A lgonquin ARC, PO Box 258.
Marlbo'ough MA 01752.

MELVILLE II NY
FEB 20

The Long Islaod Mobile Amateur Redia
Club Indoor Ham!nt will be held on Feb­
ruary 20, 1983, from 9:00 1m to 5:00 pm, at
Ihe Ela<:trle lan s Ha ll, 41 Ploelawn Road,
Melville II NY, located just northol Exit 49
of the Loog Island Expressway (495~. Gen·

eral admission is $3.00 aod sellers' tables
(4' x 6' with oval comers) are$10.oo 10 ad­
vance. Food and relrnhmenta, lots of
pal1<.log, and coat and eCluipment check­
Ing will be uallable, For reserved tables,
ccntect Hank Weoer WB2ALM, 53 Sher­
rard Street, East Hil ls NY 11571, or phone
(M6)-~-4322bet ween 1~OO pm and mid­
night For additionl l Information, phone
Sid Wolin K2LJH In the eveol ng at
(51 B)-37g.2861,

ELKIN NC
FEB 20

The sixth aooual Elkin Win ter Hamfest
will be held 00 Sunday, February 20, 1983,
at the Elklo Nat lonl l Guard Armory, 10­
Cited two miles of! ' nters tl te 71 at Exit
MIl510 Elklo NC, Doors will open at 0800 to
the publle, aod breakfast and lunch will be
$<lrvad It Ihe hamlest by the Foothills
ARC OfWilhsbQro NC and the Brlarpatch
ARC of Galax VA. Talk_In on 144_711145.37,
148.221.82, and 147.69/.09. For ticket 10_
qulrles, table reservaUon s, Of other lofo,_
malloo, contact either George Reeves
WD4BMG, Route6, BOX412, NorthWllkes·
boro NC 28659, {91ll)-670·2803, or Tommy
Lloeberry WD4BTF, 308 Popler Street ,
Ga lax VA 24333, (703)-236-8424.

LANCASTER PA
FEB 20

The 1983 Lancaster Hamfest will be
hel d on Sunday, February 20, 1963, from
0800 to 1600, at l he Guernsey Sale s Pavil·
ioo, US Route 30 East, Laocaster PA. Gel"
eral admission Is $3_00 lor all hams and
dealer pe,sonnel. Tab le fees are $10,00 in
the mai n dlspley a,ea and $6.00 in Ihe an·
nex area . There wi ll be tai lgati ng if weath­
er permits, Dealer satup Is at 0600 by reS­
ervation . Talk-In On 146_011_81. 147.6151

,015, and 146.52. Fo' raservations, send
checks made payable 10 SEACOM, Inc.. to
Hamlest Committee, RD . 1, Box 56V, Blue
Ball PA 17519_

ROII IIINSDALE MN
FEB 26

The Robbinsdale Amateu' Radio Club
(KIILTC) will hold rte Midwinter Madness
Amateur and Com pute, Fesl 00 February
26, 19113, beginning at 8:30 am, al Sacred
Hear t Church School Auditor ium, 4087
West Broadway, Robbinsdale "lN, Gener­
al admissioo Is $2_00 In advance and $3.00
at the door, Coolact Bob Reid NIIBHC,
19725 Jackie Lane, RO{le,,, MN 55374, fo'
comme,c ial exh ibi t space (t ables are
$t5 _oo each). Flea·market space Is avail ­
ab le from Barry Blazevic WBGFBN, 5437
VI,ginia Avenue N_, New Hope MN 55428.
Doors will open for selups at 7:00 am. Ac·
tlvit ies will Incl ude seminars 00 antennas,
l owers, and computer interfacing, as well
as a slide presentat ion 00 the voyage of
the Viking ship Hiemkomsr, Lunch will be
avail ab le 10 the build ing

GLASGOW KY
FEB 26

The Glasgow Swap!esl will be held on
Saturday, February 26, t 9113. beginning al
8:00 am Central t ime, at the Glasgow Flea
Mark et Build ing , 2 miles south 01 Glasgow
just oU hig hway 31E, Glasgow KY. Admls·
sion is $2_00 pe' person. There is no addi·
t ional charge for e.hibito rs_ The lirSl table
per exhibilor will be hee, aod ext ra tables
will be availab le for $3,00 each_There will
be a large heated build ing, free park ing,
free collee, aod a large liea markel. Tal k·
io 00 146,341.94 or 147.631.03, For further
lo formati on, write Bem ie Schwilzgebel
WA4JZO, 121 Ada irlaod Court, Glasgow
KY 42141,
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SOUTHERN

JENSEN BEACH FL
FEB 26

The Mart In Counly Amaleur RadIo As·
sodaUon will IIold its annuel tree hamlest
on SaturdEly, February 26, 1963, Irom 8:00
am to ~ :oo pm, at Langford Parll , Route
101, Jensan Beach FL There wil l be ee e
table or l all gafe apace and nee eernre­
slon. Food w ill be avail able or bring your
own picnic. There Ie an area lor cookIng
and playing, so br ing the lamlly. Talk·ln on
146.• 811 ~1.06 (Stu art repeater). For more
Inform"ion, wnte MCARA, PO Box 1901,
Stuart FL 330495,

LAPORTE IN
FEB 21

The u Porte Amaleur Radio Club Wi nter
Haml ellt will be held on Sunday, February

21, 1963, at the uPorte Civic Auditorium,
l aPorte IN. The donallon Is $2.SO at l he
door and tables are $1.00 each. Deal''''':1
wi!! recelY1l help unloading starting at
about 6:00 am. For more Information or
ressrvatlons, send an SASE to PO Box 30,
laPorte IN 463SO.

LIVONIA Ml
FEB 21

The livon ia Amal eur Radio Club wi!!
hold its 13th annual LARC Swap 'n Shop
on Sunday, February 21, 1983, Irom 8:00
am to 4:00 pm, at Church ill High School in
livonia lol l. Reserved l able space (1 2.l oot
mi n i m um) i s ava il a bl e , Ta lk· i n o n
144.151145.35 and ,52. Fo, l urther Intcrma­
tion , send an SASE (•• x 9 1 to Neil Collin
WA8GWl , c/o The livonia Amateur Radio
Club, PO Box 2111 , livonia "'II 48t51.

VIENNA VA
FEB 21

The 10th snnual ARRl·spproved winter
saeson namtest, WINT ERFESTTM '83 ,
celebrating the 20th annlverssry of the
Vienna Wireless Society, wil l be held on
Sunday, February 21. 1963, beginning at
8:00 am, at the Communi ty Center, 120
Cherry Strtl<ll, Vienna VA. Tickets are
$4.00 and sal"s tabl"s are $5.00 and
$10.00, Parking Is I ree. Features will In·
clude a CWcontest, commercial displays.
an Indoor flea market , and outdoor r-est­
bite tallgallng. Excellent lood service will
be available, Tatk-ln on 148.31/,91 and
146.52. For additional In lormatlon, send
an SASE10WINTERFEST '83, PO Box .18,
Vienn a VA 22t8O, or call Jell Wilkes
W4NFA at (103)-261-4249 or on the Virginia
Sideband Net.

MORRIS PLAIN S NJ
MAR 4

The Spilt Roc loAmateur Radio Assoc ia·
tton will hold its si xth annual electroniCs
auction on Friday, March 4, 1983, at VFW
Post '~O l , State Route 53, Morris Plains
NJ. The Morris Plains VFW hall Is located
a short distance lrom US 202 and NJ 10
and Is eesHy reached via 1-80, 1·281, and
US 46. Admission Is $1.00. Doors wil l open
at 7:00 pm lor unloading and InSP6Ctlng
equi pment and the auction will cern­
mence at 6:00 pm sharp. Items to be sold
must be worll ing equipment and loose
parts must be bagged In tee largest quan·
tlty possib le. Acommlsaionol tO'lo w ill be
takan on the lirst $50.00 01 each sale.
COmmissions are payable In cash only.
RefreShments will be available. Talk· ln on
146.3851146.985 (WR2AoBf and 146.52.
For more Inlormalion, please writ e to
SARA, PO Box 3. Whippany NJ 01981.

OLD BRIDGE NJ
MAR ti

The Old Br idge Radio Assocallon wilt
hold Its third annua l sucll on on March 6.

1963, at t he K 01 C Hall , Pine Sl reet (juat
oil Route 18), Old Br idge NJ. Doors w ill
open tor registrat ion and Inspecllon at
9:00 am and the sale will begin at 10:00
am. Admission Is $2.50. On successfu l
sales, there w ill be a club commission 01
10% on the I lrst $100 and 50/, on the re­
mainder. Food and drink will be avaHable.
Talk·ln on .121.12, .3-41.94, and .52, For
more Inlormallon, contac t Fred Goldberg
WA2BJl, 29 Clearvlew Road. East Brun s·
wick NJ 08816, Or phol'\fl (201)-251-8153,

SOUTH ST. l OUIS MO
MAR 11

The Jeuerscn Barracks Amateur Radio
Club wi ll hold Its annual auction and ham·
fest on Marc h 11 , 1983, at the Ca,ondele t
Sunday Morning Ath let ic Clu b In South SI.
LOuis MO,

FOAT WALTON BEACH Fl
MAR 12_13

The Playground Amateur Radio Club
wi ll hold Its 13th annual North Florida
Swaptest on Saturday. March 12. 19a3,
from 8:00 am to 4:00 pm , and on Sunday,
March 13. 1983, from 8:00 am to 3:00 pm , at
the o eerccee COunty Fairgrounds, Fort
Walton Beach Flo

MARTINSVILLE IN
MAR 13

The Morgan County Amataur Rsdlo
Club will sponsor t he Mart inavllle Ham­
l esIon Ma rc h 13, 1963. beginning at 8:00
am. al t he Morgan COun fy 4--H Bui lding
and Fairgrounds. Admission Is $3.00 In
advance and $4.00 at the door, children 11
and under w ill be admitted Iree. Flea-mar.
ket spa ce wllh • table I" $5.00 and lIea­
marllet spacs w it hout a table IS$3.oo. Pre­
mium teeree are $20.00. TSbles will be
available on a Itret-ccme basi s and the
best spaces wil l be assigned Ilrst. Vend or
setups wil l start at 5:00 am and parking
wil l be tree. Talk· ln on 147.66/.06. For flck·
ets. tab le reservat ions, and Inlormatlon,
send an SASE to Aileen Scales KA9 MBK,
31. 2 Market Place, Bloom ington IN . 1401.

ERIE PA
MAR 19

The RadiO Association of Erie PA will
ho ld The RAE Eyeball QSO Part y on Satur·
day. MarCtl 19, 1983, at the Perry Highway
Hall , 8110 of a mile sou th of 1·90 on the
west side of Route 19, Admiss ion Is $2.00
per person. Tables (8-loot) are $3.00 each
and are by rese....euoe only. Food will be
available. t nerewm be FCC testing for ap­
plicants that mail rcrm 610 to the Butfato
ollice by Februa ry 22nd. Tal k·in on .01 /.61
and .221.62.

MARSHALL MI
MAR 19

The Southern Michigan ARS and the
Calhoun County Repeater Assoc ial ion
wit! hold t he 21st annual M ichigan crcee­
roads Hamfest on March 19, 1983, begin·
nlng at 8:00 am, at lhe Marshall High
School, Ma rsha ll lol l. Tickets are $2.00 at
the door and $1.50 in advance. Table
space is $.50 a loot. Doors will be open at
1:00 am tor exhlbllors and there will be
plenty of carry.in help and free parking.
Food se....ice will be available In the cafe·
terla. For tables or tickets, contact SMAfIS,
PO Box g~, Battle Creek MI 49016, or
phone Chuc k Williams at (616)--964-:3191.

MtDLANDTX
MAR 19· 20

The Midland Amateur Radio Club will
hold Its annual St. Patrick's Swapfest on
March 19-20, 1983, from 8:00 am to 6:00
pm on Satu rday and from 8:00 am to 3:00

pm on Sunday, at the Midland County Ex­
hlbit Bui ld ing. east of Midland on High­
way 80 on the north side. Pre-registrat ion
is $5.00 tal the door , $6.00). Tables are
$4,00 each. Ref reshment s will be avail·
able, Talk· ln on .16/,16 and ,01/.61. For tur­
tner Information and reservallons, please
contact Midland Amateur Radio ctob. PO
Box 4401, Midland TX 79104

JEFFERSON WI
MAR 20

The Trl-County Amateur Radio Club wi!!
hold Its annusl hsmfest on March 20, 1983,
from 8:00 am to 3:00 pm at the Jellerson
COunty Fairgrounds, JenersorfWI. Tickets
are $2.50 In advance and $3.00 at the occr.
Tables are $2.50 In advance and $3.50 at the
door. Parking is t-ee and thefe will be plenty
01 100<1 avaHable. Talk· ln on 146.52,
146.221.82, and 144.891145"9, For more In­
formallon, advance tickets, and tables,
sand an SASE 10 Horace Hilker K9WM. PO
Box 204, 261 E. High Street, M ilton WI
sasea

TRENTON NJ
MAR 20

The Delaware Valley RadiOAssocle tlon
will hold Its 11th annua l I lea market on
Sunday, March 20, 1983, Irom 8,00 am to
4:00 pm, at l he New Jersey Nat ional
Guard 11211\ Field Artillery Armory , Eg·
gerts Cro ssing Road, l aw,ence Town.
Ship. Registration Is $2.50 In advance and
$3.00 at the door. The re w ill be an indoor
and outdoor Ilea-market a,ea and relresh·
ments, Including breaklast at 1:00 am.
Sellers must bring l heir own tables. Tal k·
In on 146,52 and 146.011.67. For lurther In·
lormatlon, send an SASE to DVRA, PO
Box 1024, West r reorc n NJ 08626,

CIRCLEVill E OH
MAR 20

The Teays Amateur Radio Clu b wil l hold
its si xt h annual King of the Pumpkin Ham·
lest On Sunday, March 20, 1983, Irom 8:00
am to 4:00 pm, at the Picka way County
Fairgrounds Coliseum. Tickets are $2.00
In advance and $3,00 at the door. Tables
(&.Ioot) are $4,00 in advance and S5,00 at
the door. Doors will be open for sstups on
Saturday at ~:oo pm and overnight secu n­
ty wil l be provided, A large parking area
and tooc wi ll be available. Tal k·in on
147,761.18 and .521.52. For acdtnonattntcr­
malion, please senel an SASE to Dan
Grant W8UCF, 221SO Hulse Road, onere­
ville OH 43113, or phone (61 4)·414-6305.

STERLING Il
MAR 20

The Sterling/flock Falls Amateur Radio
Soc iety wlU hold Its 23rd annual hsmles t
on Marc h 20, 1983, beginning at 1:30 am,
at the Sterling High School Field House,

HOME B RE W ·· THE

aUADRICUBE

1608 ~ t h Avenue, Sterling IL Tickets are
$2,00 In advance and $2.SO at the door.
COmmerc ial tables and lIea·ma rket tables
requiring el6Clflclty are $5.00; all o thers
are $3.00. A concess ion stand, t ree park·
lng, and O\Iem lght space l or eencce­
lalned campers will be ava ilable. There
will be commercial distributors, dea lers,
and a large fl ea market. Tal k. ln on
146.251.85 (W9MEPI. For advanced tickets,
tables, and Information, con tact Sue Pe­
te ra, 511 8th Avenue, Sterling Il81081 , or
call (815)-625-9262.

BLACKSBURG VA
MAR 21_24

The Virginia Polytechnic Institu te and
State Uni Y1l rsity wi!! ho ld a Personal MI·
crocomputer Interfacing and Sclen tllic In·
strumenta tlon Automat ion Workshop on
Marc h 21-2., 1983. on me Virgin ia T6Ch
campus In Blacksburg VA. The work shop,
ctrectec by Drs. Paul Field, Chris Tit us.
Jon Ti tus, and Mr. David larsen, Is naocs­
on, wit h the participant designing and
testln" concepts with ac tual hardware.
The charge Is $595.00. For mors Inlorma·
tlon , wri te Dr. linda leffel, C.E.C" Virginia
Tec h, Bla ck sburg VA 24061. or call
(103)-9(;1·4848.

JOHNSTOWN PA
MAR 21

The Conemaugh Valle y Amateur Radio
Club will ho ld It s sixth annual hamlest on
Sunday, March 21, 1983, from 8,00 am to
4:00 pm, at t he East Taylor Fire Hall , which
Is located on Route 211, 5 miles south 01
Route 22 (4 miles north of JOhnstown).
The re will be plenty of lood and refresh·
ments avail ahle, Talk·ln on 146,34/.94.

GRAYSLAKE Il
MAR 21

The libertyville and Mundelein Ama·
teur RadiO Society wi ll ho ld LAMARS·
FEST 19830n Sunday, March 21, 1983. ee­
ginning at 8:00 am, at the Lake COunty
Fairgrounds. Routes 45 and 120, Grays­
lake IL Tickets are $2.00 In advance or
$3.00 at the door. Tables (9·foot) ars 1500
each. Reservations are encouraged be­
cause choice locations wi!! be assigned
Ii,st. COmmercial setups wI!! begin at 6:30
am and other set ups will begi n at 1:00 am.
There will be Iree pa rking, and breakfast
and lunch will be available. Tal k·jn on
141.631.03 and 146 ,94. For tickets. table
rese....aucns . or exhib it or Inlormation,
send an SASE to LAMARS, PO Box 151 ,
libertyville IL 60048.

BALTIMORE MD
MAR 21

The Balt imore Amateur RadiO Cl ub, Inc .
(BARC), w ill hold t he 1983 Greater Balti·
mOre Hambor811 and Compuler/est on

CROSS ..

ANTENNA
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HAM HELP

March 27, 1983, beginning 801 8:00 am, 801

the Maryland State Fairgrounds Exhibi ­
t ion Complex (located east of 1-83 exil 17,
I h'ee m iles north of 1-695, norlh o f Ball i·
more), Timonium MO, Admission is $3,00;
child ren under 12 will be adm il1ed tree
Overn ight accommoda tions are available
in l he immediete a,ea, Amateur·,adio, per­
son al·compute', and small-business-com­
pu ter dealers will be present. There will be
an indoor f lea markel , a large hard-sur­
faced outdoor tailgat e area, lood se,v ice ,
hee pa, l<inll, and guest speal<ers through­
oul lhe da y. For addi tiona l intormat ion
and table reservat ions, contac t GBH&C,
PO Bo x 95, Timon ium "10 21093.Q095, or
phone 1301)·561-1 282. For a reccroe o an·
nounceme nt, d iaI 130 t )-HAM -TALK

MADISON WI
APR 10

The Madison Area Repeale r assocta­
tion, Inc_(MA RA), will hold its eleventh an·

We are happy to provide Ham Help IISf·
Ings tree. 6n a spac~a~alla ble basis_ Wa
are nor happy When we ha~e to ta ~e fime
fro m other dUfles to decipher cryplic
no tes scrawted lt19gibly On dog-eared
POSf cards and odd-Sized sc'aps 01 pape'.
Please type orprim your request (nealty'/,
double spaced, on an 8 '10 " x 1, .. sheel o f
paper and ua" upper· and lowercase ie/·
Ie,s wher.. appropria te. A/so, p leas.. ma~a
a .., .. loo~ II~ " a "I, ,. not an "I," which
could b.. an ....I " 0' IJn "aye," and so on ,
H",d as it may In! 10 belle ~e, we ere not te­
mlliar with e~ery piece 01aquipmem man·
ufactured on Earth /or the las l SO yea's!
Than~s l or your cooperat ion.

I am loo~ing fo< manuals and schematics
lor the Gonset G50s-eete-transce iver and
Ihe Conco 611 VHF t'ansceive', model
881-<1611·(Xn. I wi ll pay a reasonable price
for the origina l manuals or cnctcccores.

Gary Kohf.l. OA2XF
USAF5-A, Box 141 5

APO NY 09458

I would like 10 find the scnemancs or
lochnical manual fo ' the VHF Enginee,lng
TVX-l 0 Iransm;Ue, . I also need Ihe address
of VHF Engineering's new parenl company.
I will pay all copying costs and postage
COSIS,

L" Robinson WA3HJC
311 Peninsu l. Or. • 53

Erie PA 16505

I would like a copy of Ihe sChemalic for
Ihe Wang 6211 double cassette deck, which
is part of the Wang 5001600 prog ,ammable
ca icuialor.

0. ... O...rton
1109 W. 30

Au.tin TX 78703

I need heip in identifying some of tre
components in the Sabtronlcs 1i!l610B-A
600-MHz, 9-digit counter. I would like to
idenlify 2 chips: One is in the preamp of Ihe
presca ler, marked SAB 1009 (also marked
J794O) and the ether is in Ihe l requency di·
vlder and Is marked SP8680B (also marked

9B 73 Magazine" February, 1003

nual Mad ison Swapfest on Sunday, April
10, 1983, at l he Dane County Exposit ion
Ce nler Forum Build ing, Madison WI
Doors will open at 8:00 am lor commercia l
exhib itors and flea·market se llers, and at
9:00 am fo , lhe lIeneral public, Admission
is $2.50 per person in advance and $3_00 at
Ihe coe r. Children twe lve and unde, will
be adm itted I,ee, Flea·market tacres are
$4.00 each in advance and $5_00 al the
door , Feal ures will include commerc ial
exh ib ilOrS, a flea markel, an ail·you·can.
eat pancake b,eak fast , and a ba,becue
lunCh, Plenty of parking space and nea rby
hotet accommodations are avail able,
Ta lk-In on 146.161 ,76 (WR9ABT). For ,eser­
vations tea,ly ones are advised) or mOre
inlormation, write to MARA, PO Box 3403,
Madison WI 53704_

SOUTH SIOUX CITY NE
APR 15-17

The 39 Hu ndred ciue w ill hOld Ihe t983
Midwest ARRL Convention on Friday , Sal-

PS 5 A2). Any informat ion on trese ICs
would be g,eally app,ecialed

Patrick Clliyington
1478 Grace Aye.

Lakewood OH 44107

I wou ld li ke to locate a copy of Ihe in·
snuctton manuals for Ille Bec km an
models 607 and 609 hel erodyne Con·
verl ers. These piug· lns extended the fre·
Quency range of t he Bec kman 6100 ser ies
counler.

Lyl e Pellock W9MWP
2423 Hall S I.

Vienna VA :l:l180

I am forming a nation wi<le networi< of
mOlorcycllng ama teur radtc operators.
Anyone Interested shou ld please check In
on 3967 kHz at 0300Z on Thursdays_ Send
an SASE tor more oeteue.

G.ry McCuf/le AG.N
Route 1 Box 9O-A
Bay..6 NE 69334

I am having difficu lties running phone
patc hes wllh Radio Shack model ET·looT
and ET· l00 telephones_ Rf is caus ing In·
lel1erence in l he telephones. Gan anyone
give me ideas on how I can clea, up the
problem?

E"'1"911 C. Bollin WA30VO
8000 Ray Leonard CL

Palm.. Parte MD 20785

I nood a wrench tnet can remove the
spanne' nut from the microphone jack of
Ihe Kenwood TA-9000_ I would a lso like 10
inc,eaS<1 the sCan deiay to 10 seconds_Any
help would be appreciated.

Curtla R. 01..., WAlNZQ
BOJl 11$

Regent NO 58650

I have a synthesized 2-1o-MHz AM-(:W
l ransceiver made by Delco. Their deslgna­
l ion is Delco 1600_Does anyone ~ now the
mllllary designation, or have a manual
ecnemene for the unil?

Gary ca in
1428 Marigold Way

South Bend IN 48811

urday, and Sunday, April 15- 17, 1983, at
the Marina Inn, Soulh Sioux City NE, dl·
rec lly across lhe ri ver fro m Sioux Ci ty. On
Saturday, featu res will Include a QCWA
breakfasl, a 3900 ClUb luncheon, an all·
day lad les' prog,am, and an even ing ban·
quel with entertainment. There will be
sem inars, d isplays, commerc ial " xh lb its,
and a 66-tab le f lea market, all indoors in
the same bui ld ing, Tebles (8 ft. x 30 in.)
are $5 00 for the 3 days, $4.00 for F, lday
nlllht and Salurday. I"or table reserva·
tions, ccn tact AI Smith WGPEX, 3529
Douglas Streel , Siou x Cily IA 51104. Ex·
h lb il o rs shou ld c o nt acl Jim Bo ls a
KAGGZY, 22 LaSa lle st reet, Siou x City IA
5t l04_ Setup lime Is F, lday afte rnoon,
Ap,iI 15th. Con venl lon feas are $6_00 for
me 3 days; advanc e banquet reservat ion s
are $10 00 (at the door, $12.00), For eo­
vance ba nquel l ickets and motel reserve­
tions, wri te 10 JeffY Smi th WGDUN, Akron
IA 51001_ For gene,a l info,m al ion, contacl
Dic k Pit ner WOFZO, Genera l Chairman,
2931 Pierce Street, Siou x Cit y IA 51104.

Wanted: Iwo 6O-kH z coil assemblies,
part number M42005·1, fo, the Hammar­
lund HQ-170. They are marked as 1 10, Tl1,
and T28 on the schemalic_

John Saely WB 3EPG
7080 Moore Avenue
Pensacola FL 3251 1

(904~ 456·8096

Has anybody worked out a computer pro­
g,am for convert ing helical scan Iransm is·
sion s such as waathel1ax to information
thaI cou ld be printed on a dot·matrl x
prin ter?

Larry J. Clark
c/o USCG M.rtne Safety Office

G.lvaalon TX 77SSO

I need in forma tion on X· and K·band trar­
he-control radar un its.l would li ke to build
X· and K·band osc illators with en outpul of
abou t 10 W and any scneroattcs cr olher in­
formation would be greatly appreci ated.

A1C Mark Lasalle
Box :l:l41

APO NY 091 30

Iam loo~ing fo< the schematic and manu·
al fo, the Elco model 249 VTVM, f will pay
for any copyrng costs.

Len TanEycke YE31NK
132 Silverhill Dr,

Islin9ton, Ontario
M9B 3W7 Canada

I am looking fo , proven mod ihcations Or
ideas 10' imp 'oving the Ten-Tee Omni D- or
C-series unil s, In eXChange, I will provi de
mOdificat ion data from my files.

Mickey McDa niel W6FGE
940 Temple St.

San Diego CA 92106

Wanted: baodswilch or individu.1 wafers
tor Ihe Hall icraflers SX·l l 0 receiver. Sugges­
tions welcome: whole radios considered.

Nick Adam, WA4YKY
3009 HE 14th SL

GalotHlvllla FL 32601

I need the manual and voll age specifica­
l ions for the Heath HG-l0 yfo for 2-80
mele 's, as weil as Ihe manuals fo, the
HP500B frequenoy meter, the Amoco R5 re­
ceiver, the Heal h FM adapler aodtheHealh
SSB adapter. Finally, does anyone need an
" as is" TEK osci lloscope?

Kayfn Neel
Routa A Box 221A

Flippin AR 72834

DAYTON OH
APR 23

The Wash ington Universit y Ama teur
Radio Cl ub wi ll ho ld a reunion ctnner on
Saturday, April 23, 1983, al me Daylon
Hamfes!. All past mem bers of the club are
invi ted. 1"0' more in form ation, contact
Washingt on Universil y ARC WOQEV, Box
1128, Sl Louis MO 63130.

PARAMUS NJ
MAY 1

The Bergen ARA wi ll ho ld a Ham Swap
'n ' Sell on May 1, 1983, from 8:00 am to
4:00 pm, at Bergen Communil y College,
400 Paramus Road, Pa,amus NJ. Admis­
aion fo r se llers Is $.3,00: buyers will be ad­
m illed f,ee. The,e will be Ihousands of
spaces but tailgaling on ly. Selle ,s muSI
bring the ir own tables. Talk·ln on _791_19
and .52_ For more informalion, contact
Jim Greer KK2U, 444 Berkshire Road,
Ri d g ew o od NJ 07450, or phone
1201)-445-2855,

I am looking to< the schematic to an AME
pre-wa' receiver.

D.vId A. N. de. u
S. 1:lOO Kelly Ava.

Coeur D'Alene 10 83814

I need assistance In locating the man·
uals and schemat ics for the SBE model 34

SSB treesceiver and It'" EMC model 213
lube teste' , I will reimburse any expenses.

Jim seeber
708 Ayenuel

M. famorn PA 18336

I am looking for in format ion on sortware
for using the YIC200n RnY andCW. In ad­
dition, I would li~e 10 know if the,e is a
Vle 20 net or i f anyone wou ld be Inlerested
in start ing one. Ju st send you, suggesled
time and frequency 10 me

Oa... Land KD5FX
251 2 Bonnie

Ponca City OK 74601

I am inleresled in rece iving the Space­
Shuttle ccmrnurucancns on 296,8 MHz wll h
a JIL SX-200 AM-FM p'ogrammable scan­
ner. Anyone know ing whe'e I can purchase
a converter system, piease contact me.

Larry Powell
111 TralMaw Dr.
Tarrell TX 75106

I wanl to locate lhe schemat ic for a
western Eiect 'ic if2565 HK 3--73 te lephone
with five incoming lines. I am reassembling
Ihe phone with a Western eteemc 35AF3A
3--73 pad and a Western Eiectric 425 tar­
m lnal b lock. The lelephonewill d ial out, bul
II does not ring p,opelly and the feedback
monitoring system is dead.

H, Lea H.ncocll, Jr, W4NXC
301 Fo.., t Hili, BIYd.

Neplea FL 33942

I reed the manuals, eil ner orlglnale 0<

copies, for l he Halilcraflers model SX·l 46
receive, and l he companion model HT-46
tr. namilter. I will g ladly pay lhe costs.

James Hogartf1
421 Gruber Rd.

H.rfeyavllle PA 19438

I .m looking lor the operation and
maintenance menual l or a Teklronlcs type
L high-gain, fast·rlse-l ime plug-in for a
model 545 oscilloscope. I will copy the
manual end return lt.

Bruce R.lln WB9ANQ
410 Coronado Trail

Enon OH 453:l3
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Do you have a technique, modification, or easy-t(XJuplicate cir­
cuit that your fellow readers m ight be interested in? It so, send us a
concise de scription of it (under two pages, double-spaced) and in­
clude a clear diagram or schematic il needed.

In exchange for these technical gems, 73 olters you the choice 01
a book from the Radio Bookshop, to be sent upon publication. Sub­
mit your idea (and book choice) to: Circuits, Editoria l Offices, 73
MagaZine, Peterborough NH 03458. Submissions not selected l or
publication will be returned il an SASE is enclosed.
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SIMPLE SWITCHABLE CW SELECTIVITY FOR THE KENWOOD
TS-520S: Open the case 01the transciever and rem ove aff the knobs
and dial face p late. Unsolder the five wires Irom the RIT control.
Remove the RIT control. Mount a D-5()()().Ohm potentiometer with a
push-puff switch in the hole where you removed the RIT control.
Solder a six-men length 01 hookup wire to each 01 the switch ter­
minals on the new control. Connect the live wires to the new control
(these are yellow, b lue, orange, orange, and orange). Ground one 01
the switch wires to chassis. Connec t the other switch wire to the
relay's coil termina l. Connect the other relay terminal to the
transverter ou tput jack to obtain the 14 V dc lor the relay. Discon­
nect the brown sse i-I lead and attach it to the switching contact on
therelay. Connect the normally-open relay to the CW terminal on the
i-t board. Connect the normally-closed relay contact to the SSB ter­
minal on the i-t board. Reassemble the rig. Calibrate the CW selec­
tivity to a zero-beet obtained on WWV.-Harry A. Ober WB6CGZ,
Canyon Country CA.
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NICAD CHARGER WITH CURRENT AND VOLTAGE LIMITING:
Lamp LI will glow brightly and the LED will be out when the battery
is low and being charged, but the LED will be bright and the ligh t
bulb dim when the battery is afmost ready. L 1 should be a light bulb
rated for the curren t you want (usually the battery capacity divided
by 70). Diode 07 should be at leas t 1 A, and Z 1 is a 7·W zener diode
with a voltage determined by the l uff·charge battery voltage minus
7.5 V. Alter the battery is IUlly charged, the circuit will floa t i t a t
about battery capacity divided by 100 mA.-Dave land KD5FX, Pen­
ca City OK.

r O~ OE TEC TlO~--.J OF uGHT

FAST AND RELIABLE PHOTODETECTOR: Using only 3 compo­
nents, this circuit yields very reliable opera tion. Gales have been
chained together l or rap id action and wired in parallel for increased
output curren t. Analog outpu t can be obtained Irom either the col­
lec tor 01 the pho totransis tor or the ou tput o f the l irst gate. A pot can
be substituted l or the resistor to adjust the circuit's sensitivity.­
Terry Flet cher WAIiI TP, Ottumwa IA.

t, 220..F ",V
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SIMPLE MICROPHONE TIMER: To avoid accidentally timing out a
repeater, install this 555-based timer circuit in your microphone. R1
can be either fixed or variable. A one·megohm resistor and a 100-uF
capacitor provide a one-minute, tonv-secooa cycle. The second ctr­
cuit shown will provide a higher keyline output. The submin iature
LED will be visible when mounted into a hole drilled into the micro­
phone. To save space, the circuit can be built directly on the pins of
the 555. The circuit wilf light the LED when the transmitter is keyed,
and the LED will go out and the transmitter unkey when the timing
cycle is completed.-John S. Wilcox KA40ZV. Millington TN.

CRYSTAL OSCIL LA TOR RE­
PLACEMEN T FOR THE COL­
LINS R390A: This circuit, when
used in conjunction with a div­
ider and phase de tector which
are not shown, will replace the
first and second crystal oscilla ­
tors in the R390A. The varicap
diode is a nonlinear device, so
oscillation amplitude should be
kept as low as poss ible. The cs­
cittstor i s a comrnon-bese cir­
cui t providing maximum ou tput
impedance, and the 300·pF cou­
piing capacitor leeds a clean
waveshape to the emitter. A 1k
trimpot is used to set the ae­
sired amplitude.-Eiichi raker­
ada, Rockford Il.
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leatu,es thai ..a \IlIU&lly lound only on
more expensn.e _It. 25 <anges are pr0vid­
ee, including 1000 VOIla ee, 750 VOlts ee,
and 10 Ampt; acIde. All VOIlage a nd .
tance rsngo&S are pro1llCled againsl I'....
sienls UP 10 6 kV at 100 microseeonds,

Con...nienl reeallll&<l hum• ....,ngl_ed
lhumbwheel knobs conlrol '8fIQ8S a nd luno­
liona. An audible tone on the 200Q.0hm
' ange provkles las t ehec ks lor shorts and
continuity. Adiode lest proYldes Quick,good­
bad cheeks of semlconduetor jUnclions.

The easy-b'ead. h ig h-e Onl,.s !. 31'> .
digit, 7'9&\lmenl LCD display also lealures 1
Iow-banery IflOiCator-b.llltery life illllbout a
yeer'$ _age uee.

The imtrument Is manulactured by~
son In !he USA and eam.Sil'lPSt" ·sl.yew
"'.......ty. The tIigI>-In....t, Maied case Is
1.6· )C 3.." • 7.1·. A two-...,. f<:ti.oul Sland
pl.....ides 10< ....._ ..,t bencMop use 01 lot
I\enging In .. upright pollIt""'- The 470
-"gtls less than 1 lb.

The . 70 is SUpPlied ..... ' .......e ",i1h UL.
re<:ogniled, coIor-.eoded lesl leads ",ilh
llC......-on a lligator Clips, Q.V bllllery, a nd in­
struction matllJ.1. Optionorl aceessories in­
clude Simpson's Amp-Clamp ac currenl
adapter, es well as temPe'ature, 11, a nd high­
voltage probes, a nd lhe '_ntly announced
lesl·1ead Syslems.

"The.70 a nd Olt..... calculator·style inslru­
ments ", ill join lhe growlng lamily 01 Simp.
son UL·lisled OMM.." announced Simpson's
sates director, Mel Buehnnv- "They will bll
available lram leading eIecIr;cai'eleclttwOCto
dtstnbutOfll \IIIOIIctwJd8.~

FOI fu1..... In!onnll11Qn, contacl Simpsorl,

~ty IfIdus"-, mc.. £...."Ieaf EQu,f:!mar'lt
arwJ Products~ BS3 £lLoo>dee A-...e,
EIgtn It. 6Ofa::t r3'bBJ7·2260. Aeeder s..r.;,;,.

~-

The Simpson 470 ealeule tor·s tyle DAlAI

The Thin--Codol' , lhe smal~t manual
lone dialer made, Is now being inl'odliCed
byCES.

CES ptN ldenl Ron Hankins Sl" tes, " r l>&
Model 3010 Thin--Coder is lruly a POCkel·
siled llllCOlSei. You dorfl need bulky~
01 pouches 10 carry if wilh you. ~

The Model 3010 t'I"e&SU'es 2·1f2" by 3-1..,·
by only 31.' 0Mp Ind "lIeclively diala ,1>&
use< inlO pmale networks. compular ee­
cess. 01 dimension syslems. lis rugged
",h,le caSot loatu'" a brown la<:eplale and
llItl ile dlgll bloch. A convenienl normal!

hig h s",i lCh allows fle x'b1e volume control.
Up to 10,000 long--cIlsl a nce c alls a,e poas~

ble with lhe Thin-Coder'. loog.ll !e 9-volt
blIUe'Y. CES encoders ulilile slng l&-con­
tact teetue key boa'd s !o, e .l'a ,e ll a billty.

Communicalions Eleelronic s Special.
ties Is. leader in the design a nd manulac.
lu'e 0 1 qualily encoder. micoophona, Inl""
connect. and olher specialiZed equ'pment
tOt communlelll"",- marke ts wotId"'ide.
FOI oomplet" ,nlormalion on !he TIMn-(;od.
er Model 3010 Enc:oder and other CES proo.
ue-ts, contact Ron Henkins. CES Int:. , PO
Be»:: 5lJ7. WInNor Pa" H 327"J1J; ~
645-(U74 Reada< Sernee numbe<.a.

THIN-CODERTM

The W8- I IMlu'. • PUlse blanl<,ng
",idth conlrol 101 redu<:ing I,.,. blsnking
width 10 the minimum ",idth _uf)' 10
ach'" max'mum b1enking. The minimum
blanking "'idth "'III lI!&J,e the mln'mum
signal diefortoon Ih.I ......Sl ' ''llI.t lt I,om plSC­
in; holes In lhe 'eceived signal.

Blank ing 0 1 bolh 10. a nd 16-Hl WOOd­
pocke' modes Is achieved wilh the W8-1 Al
lhe lime Ihis b'ochu,e is bei ng w' ille n,
mosl Woodpecke' transmission s a'e made
",ilh a lo. Hz pulse repe1ilion 'a le,

The W8- 1 Is simp le 10 ope'.Ie and lhe
most e l"iCli... bl.nk", 01 Russian WOOd­
peck", Signals lhat "'e ha... been able 10
1.1. includ,ng lhe mosl popular b1enkers
buill inlO fI'I()Oem I'enscei....-s. The W8-1
", ill typically d,splay 4S 10 50 dB 01
Woodp«!<er signal allenualion "" 1h no
ooMoad "om Slrong adja<:enl charv'oel
signals.

The W8-1 c:ornes "'ifh • ~y lim'led
w.". nty and is~ by the same AU
customer MMce lhal has earned ... fA, a
prominent POSition in the a malllU' .adio
marke'- Fo< more intotmation, coetect Ad­
vanr;erj EltlClronle App lica tions, Inc., PO
Box e-2160, Lynn",ood WA 96036.. (206)­
T7f>. 7373. R"ad,,, Se ...tee numbe' 476.

SIMPSON 410
CALCULATOR-STYLE DMM

Simp""" Elecl rlc Company has inl,.,.
o ucec a brafld.n"", c aleulelor-slyie OMM,
the 470 . , . e high petlormance OMM wllh

MOSCOW MUFFLERTM
WOODPECKER

NOISE BLANKER

Tile Mode l 340 Tllin·Code , TM from CES.

All 01 the conlrols on lhe 5000 COUnl""
Time< ... <;:(lI' ..... ' ......1 slide s"'ile.... and

"" "onl P'ne1 mounled. These include:
T.I!l'll'8' level, G.I" TimefCycles A...,.ged,
Mod", Powe' (OnITlI$t!Olll, Olspl"y ~ Hor.

maVHoldl, Pola,lty ( + 10 - 01 _ 10 + edge
se l"cllon In puls&-widlh mode), Coupling ,
a nd AUenualion.

Tf1.to 5000 is po",e,ed by 6 AA nlead or a l­
~ali.... 0.11"'1",, or a n optional ac adapl­
""eharge,_ Optional i>CC8SllOl'ift; 101 tf1.to
5000 lnelude a 12CJ.V.., adapl"'charger
t MMAC2). a 2:zo.V·ac charger/adaple,
tMMAC-3l, an automobile elgar"'Ie Iighler
adapter, a 2.· BNC inpul~ terminated
",ilh coIcw-«>ded quicl< hook...n anlenna,
and a IlJlllled eanying case.

Fo. addiliOnal information , eonlael
G~I Sp«Ja1/<e$ ~.ttOfl, ro Ful/on
Terrae• • Ne'" H••"n CT 06509-'942;
(8OO}243«/n.

Th" AEA model WB-l Mo sc o w Mullie '
WOOd pecke , Blan ~ef ,e p'es<lnts ttle la lesl
01 many AU brea~lh,ovghs. This b1an~er

.. the lirsl to oHer ellecll... blanking 01 lhe
Ru....... Woodpecker signal ",ilh no modll~

cal"",- 10 lhe recei_ requl'ed.
The wg.l .. dMigned fO be connecled in

lhe .ntenna !eedli.... between t,.. .ntenna
and lhe ,....""' . The W8-1 ell.,liveIy
blanl<s the Interfering pul_ belQt. lhey
ha... been stretched OUI by reeel_ luned
eir<;u'l.. I,...".,., causing !he INsI .mount
0 1dislorlion possible.

e.e.u-se the W8- 1 Is a Syn<:hronous
blanker, il simply does nol .,...,Ioad lrom
s trong adjSCflflI chann,,' sign. Is. The ~.

10lIdcondi tion is a si gnilica nl p'oblemwith
a il 1·1bls nke' s , making the Mo scow Muff ler
Ihe mo st e lleel i. e WOOdpecke, b lanke r
unde' meat band cond ilioos,

In a ddition 10 Ille su periO< bl.nking lea.
lu'es, th. W8-1 oHers a n e ll.,li... 10",·
no4se broadb.llnded lXIB rl prNmp "" Ih ..
13--dBm inlercepl poin'- The ptNnlOIllier
....y be a"" tched in 0< out "'hell\ll< or no!
t,.. W8-1 ill ttl lhe blanking mode.

The W8-1 Moscow Mullleo' Blsnker ..
....1IJtlIe in • I..n~~ lmo:x,)el

W8-IQ whiCh loalures a umeroC9"'lIed
relay CCORl Io< aulomaliC t._ler lrom..,.
_10 I'ansmlt. A COR AOJ control la pro­
"ided lor adlusl,ng lhe .eley dl'OPOUt delay
in s"'''cl'>ing I,om t,a nsmit to recei....

HAND-HELD COUNTER-TIMER
Glo bal Spec la illa . Co,pofalion an.

nounces trw. new MOdel 5000 Count.,...
Timer. II is the 11~1 portable, hafld.held
Instrument of its kind . The 5000 combi"".
all of the Important 'aalu'as and perlor.
mance capabili t ies ot a bench-top unit with
the convenience of • tUlly portable, battery­
operated inslrumef'lt. The 5000 """/!.Sure!
76")( 3.75" " 1.r an<l_lghain ala oz.
(Without blIt1eriel1l.

.u tOf performance. the 5000 i' <lesiQned
10 measure t rtO:luency. period. and pulse
..ioath w'th a ll,erne .ccutaqr anc:l hCf!()­

tional reliability. II '-lurn full sigonal

CQndljl()niflll inclU<!,Ilog: *118<>""01' (" 1.

"'0. "'0l11.~Mlechon I + or - edge
tor pulse-width _remenQ. .c Of de
coupling, and ya<iable trigger leYoel.

"" "'gt>-conl'ast~lnch LCD display 0 1­
Ifill Uiglt p<ecision lor lu t and accurate
, eadmg5- LCD a"nunci.'OIS lndiclll. 0'Iflf­

l low. gale-open, and Iow-blIltery cond~

Ilona. Wi tl> a simple I l ick 01 • switch, the

di splay-storage mode wil l mai ntain tile last
Illadlng in the disp lay Indefinitely

The 5000 lealu'''s • unlqu" a ulomaTic
mast", r"sel logic, This time-saving reset
lunctio n Instanlly clesrs the displs y and in~

tiales a new meaSll'emenl CV'Cle " liml"",l.
ing erroneous partial ..-su,ement,

A MtII-diagroosllc luncllOfl perfOlms .na~

)'Sis 0 1 inlemal Iogie and pro.rMSes Ins l. nt
_ ••""" 01 accurat" QP8I'ahOt\.

The 5000 COUnl"'·T'..... hall 3 modes 01
ope<aliOn: frequency. period. and pulse
"'idtlL Sogna l inpul .. 'fill SHC (:(IIM08CIOI
- inpul impmance is 1 megohm 0 25 pF

lor all modes. In lhe lreq'*'CY mode, lhe
5000 ean handle ,npuls I,om 0.' foi l 10 50
MHl . Goale limes 01 .0 1, 0.1, \ .0, 01 10 sec.
onds can be selected, F,eqlillney ",ill be

dls p lsyed In ~ i lohll!'1l On the "asy-l.,.'ead
LCD SC'""n,

The 5000 wiil meeeuee a ny pencds from
25 ns to 10 seconds a nd deil.e' a s ingle cy.
ele measu'emenl or an I.",aoe 01 10. 100,
01 1000 cvclee, Time will be displayed in "s.
Pul!O'J'-widlh measu'emenl I,om 25 ns 10 10
MICOnds can be made. £11_ lhe high or
low portion 01 lhe inpul &I\l'Ill1 can be
$8Iecled.

NEW PRODUCTS

The SOOO Coun/e,· T,m"r trom Globel
Specielli"s
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NEW FREQUENCY COUNTERS
Non-Linea' sYS'ems. Inc~ recenHoy . ...

nounced two new' d'll ".1i)anel freel"""'::Y
COUIl1f!f!1 cap,aDle of counl'tIQ up '0 10 MHz.
Oes;gn.ated the PF~"'" PF.!l rnpKtiYely.
the new' counl~ .rfI l*Ck~ in mln"
'Ute cases measul'il'lg only 1~16 " 2 'h "
3'1> ineI'Ies ."" ptO\'iOe 'ou< selecfable
f.mebases:001.0.1. 1. and lOseconds. The
dec_I pain, may be e x'ernally selec ,ed
ancl,he d ,spI.y ....y be tlIan+:.ell. d 'mtn«!.
or ll'$led eXler"",lly.

The PF~ is. lout-<:log'l d'Spl.y. wllile lhe
PF-5 is a I,ve-(j;g" display. In'ernal signal·
cond,honing eif(:umy perm"s onpul SIQNl 'S
r.avil'lQ slow rise and la ll limes '0be aec:om­
moda'ed ...,thou' d,rhe u lly. and ba,h .e.
eoupled or de-<:(!Uple<l inpu, s arfl aeC8flIe<l,

Inpul impeda nce is 75 kilol'lms a nd inpu,
signal ampli'u<le may be + 3 '0 + 30 vol' s
peak.,o-peak. The ins trumen ,s m.y be he ld­
modillGd 10 accep, up 10 700 vous peak·,o­
peak. The UnI 'S opera,e Irom an e xlemal
5-volHle su~ly.

For sdditiona! inlorma tion. ccetect Non­

U"ear5ystems. ,"c.. PO Box N, 0<11MarCA
92014. Reader Service "umber 485.

SOLAR PHOTOVOLTAIC
BATTERY CHARGER

Thl:l Ph ae ton II photo volfaie ballery
c ha rge, manufae tu red by In,e,"a llo"al
Sola, Pr<>d uelS Cofpofatlon 01 Durham.
North carolina, Is being ealled '"Ihe mosl
re.olutionary developmenlln rechargeab le

technology since the recl\arg&aoble bal·
tery .RThe unil ptOduces 4.8 'IOIts (If d irecl·
eu....,1 POW« .1 240 milliamps In peak
...n1 igM. FOUt M<:elIs.twoCee/Is. .ndtwo
o <:ells can be ehalged wilh me unil. Sat·
,_VfI lully recharliled in 14 10 16~
(If sunsl'line.

F'hMlonll_6-" randwetglls
less lhan two pouncls. II is constructed wilh

~e I"" ....'eri. ls-."nodiZell g<>kl Of
ai'- I,.me. ~uly a luminum ballery
cr8CI1es. Ind the same s ilicone lXI\'8I'itIQ
uaed to protect lhe solar cells on OfbilitIQ
communlca.lion ..,Ielliles. The unil eon­
hoins no p1aslic parts.

According 10 the ....nu faclurer. lhe._ageconsumer coukl spend as much as
Sl 00 per year on Il'In)wawly ballerie& '0
power lhe portlble ,adios, la pe recorderS.
loy.. g....... flashlighlS. eameras, a nd
Oll\ef eleclronlc a~liances Iound In ....ny
I'Iorne$ l<>day.

For ad d lllo " a l Inlo rm a t io n. cootect
'nlllmll lio"., Sol.' Producls Corpor.,;on,
1105 W, Ch.pel Hill 5 1.. Durh. m NC 27701;
(919)-489-6224. Readef seotce number . 18.

HIGH·RESOLUTION
SSTV CONVERTER

Mic,oerslf Corpora , lon has an nounced
Ihll MW Videoscs n-1000, a h lgh-resolulion
SSW converter. Alth oug h the converter Is
eompa,lble wit h smatllur s tanda rd and
IlrSI·gll nllr.tio n SSTV ecutpment. th e
vroeeee. ... l000 a lso has Iwo hlgh-resolu-

lion modw pro(IUCing 256-1,.... piCIUt"
w,11l 2!i6 pI.fIlS per I' ....

Tha conver1er's pj.e1. &til quanlilell 10

&t Iewels 0 1 g<ay. Ind il I..,u," • buill· in
grlr-.c.1e ~II,,",10 uM in M«'''O conlrols
• s well • • I....... .c.n ",I" 101' oPtimu m
_1I81 ' lily.

Wit/l lhe V~100lh If'Iif.S<:'-.
mode, lou, SSTV pic1u," ....y tie .....ed.t
one time. and ,he bui ll·ln """""'lX y can hold

one frame of "rideo lrom lha camera or 01"'"
SOU'ce&. You, call.ign ....y al&o tie pro­
gr.mme</ inlO"""""'lX, .

Tha conver1er lak.. ca,e 01 all ewite ll."O
betw lhe "ansm ,"I11'. mlC'ophone. a nd
lap& UICotdfll'. The only addiho na l f/quip­
menl neeeSSatY lor operaliOn I•• camera
and a mon ilor.

For addiliOnal inlormallo n, conlael M~

crocrllt CQrpor;al1Ofl, PO Box 513. T" ;"" ,
viii. WI 53Q92; (4 1 4~24HIJ<U, Readef set·
vic<:t number 48 1.

SELF·RESET POWER-LINE
INTERRUPTER

Eleelronie Specia llSIS flXp,andS lIS Ae
Powllr·Llne Inlerruplllr "rillS to ineluc:le au­
tcenetrc reeet models. ShoUld .C Ilnll vert­
. ge be disrupted or IIXC"" prllset ellll:l'y
Ilmlls. the Power Interruple' drscoonects
ae powllr f,om (:o",rolled .ppllra lus. A
4-m inule lime Ol:ll.y. follo wed by lIulomalic
self·'lIsel. he lps avolo wide VOlfllgl:l IIuel ua­
tions assoeialad wl lh power.llne malfune;.
lions, An optional ""11 '/Ol1agll monUo+" is
availabie,

In'ended fo r i"." lI a flo ns o p llra llng
unal1ended lot long p&rl<>ds. the Sen·r&Sf/1
Pow-e, Inlllrruplll ' provides IlIlely and
p,olectlon for flquipmenl.nd p&rsonnlll

Conneeling 10 lhe ae line wl,h • SI. nd . rO
J.prono plug. the SIIII·resel~ Inler·

....pler CIIon a<:COII"V'nCldlll a 1~Amp 'fIsi..
live Ioacl or a lo-Amp indUClive Il»d.

Fot Iurlhe< inlormalion, conl".;t f Mc­
l fOItlC~/;S/S. Inc.. 171 Soul" .w. ",
5 1,",. PO Box 389, Nalicl<.wA OI76Q/6I7)
6M- l.s32. Re.der 5ervica number an .

RTTY SOFTWARE
Jotln Yure!< KJPGP IVS introo:luaod a II....

(If TR$60 programs fot usa in lha Mam....,•.
ON runs on . K level I or level II and

lu,ns the slocl< machine inlo a ON kay.
boartI and reCtl'iV'e terminal. The hardwara
Inlerlace tor lhe program consis's 0 1 a
Iransl~ and a fra nsis lar. bolh aya,lab le
Irom local Radio Shacl< Slores. The pra.

gram lealurllS a FIFO bultlll'.nd 8 regula!'
bull.....

ON creates a splil-scfBl:lll diSf)lay, a llow­
ing you 10 m l ,he bulfllr wilh a rlllum mol..

sage bl:lfore you Ira ns ml!. Speeds arll ad­
juslabJe from lhe keyboard. and 111<1 editing
Is providad for IIrror correction.

RY turns a TR&80 SIOC k mae!'line inlO a
~Ievlll (Baudofl leil:l'ype machi"", This pra.
gram also Inc ludes a FIFO buller a nd s
ecttt-ecreen display . It will OPfl'lIle al all
lega l amateur speeds. and TIR swilc hing is
controlled aulomatieally.

Both prog rams use ' he a Ud io oU ' pul or
the cassette port 10 key the Iransmitler,
with ou t using lhe casseUII relay.

For S1. w!'lieh is refundable with your lirS!
order, a catalog may be omllred from John
YU,l:l1r K3PGP, RD ' 8. Box 413. Irwi" PA
15642. Reade r Serviee number.a2.

WIDEBAND ANTENNA
PREAMPLIFIER

Grove EnterprlSl:lS, prominenl manulac;.
lu.... of aecesSOfifls lot scanner and sl'lorl·

ThfI Pllalllon /I pholoval/aiC MllfI('y Cqrg¥ ",.nulael,,'fId by Inrem. 'io"al~' Pro6­
ucts Corpor.fion.
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WEAT HER· CHART.RECORDER KIT II ODEL '321
SPECIFICATIONS

Reco'ding rate: 12() eom (scane per minute).
Inde . of cooperation: IOC 516 CCIR, 169 lines pe , inch,
Control s ig nals: Aufoma tlc Sla.t. slop, I,ame: manua l at a rt and h ame ,
Start Sig na l shi!tinl/ belween t500 Hz and 2300 Hz af a 300-Hz ra te lor 5

seconds.
F'lme: A 1500-H2 signal Interrupted by a short burst ot 2300 Hz each sCan line,

DU'ation-2() to 30 aeconds ,mmedlately lollow,ng sta't signal.
Slop: Signal shihingbetw""n 1500 Hzand 2300 HZ at a .50-Hz ral e for 5 seconds .
Ci'cuitry. Solid state.
Inpul ,mpedaroce' 600 Ohms baf.need.
Illput f'equerocies: FSK·15Ol) Hz bllCk. 2300 Hz wh,te.
scanll,ng eleetrode: Stylul bell.
Record,ng paper; ....11.. -"'C.'osensll,ve p.ilper ill Ih,ow·away casselles Wllh

built-in printi"" -"'C1IOO8. Each casselfe contlinl ~ teet 01 11·irocl'>-wode.....
Input VOftl"": 115 v ee :t 10% , 5OI6ll Hz.
M... imum pow"" Slandby mode: 10 Wan s: ope..l,ng mode'. 30 Watts
Net weight 10.1 pounds.
Dimensions: ,3.518 ' H, 17-1/16" W, 1()-112" D.

w. .... receplion. hIol jUII .nnounoed ilS
PRE·' Signal Amp mplhNd prNfTlPlifie<.

Deligned 10 provide l'Ilg!'>VIin, tcnw-nclise
.mpIl"caliOn lor rec:e,wt<:f VHF .nd UHF
slgn.II, lhe PRE·' boUIS. mid-band gain
01 . t lelSI 15 dB wlttl • noise figu'e 01only
1.6dB.

FACSIMILE WEATHER-CHART
RECORDER

BY ALDEN ELECTRONICS
Remember Itle 01(1 'd.ge, " E.....ryone

1.lks aboulttle wea ltle ' , bul nobody does
."ything aboul it"? Well, Ih.fs not quite
t'ue-il II eve, was-and Alden Elecl.on­
Ics of Weslbo'o ugh, MU Slchuse ll s , is
surel y prool Ihal somebody .eally do es do
somelhing a bout the weal he r. They have
Inl.oduclld a facs imile weathe'·cha't·.&­
co'de' kif for the IIome nobbylsl and ham.

SJ-:i1ically. Alden Electronics Is one o f
Ille world's la ,gest mar.ufaclurer!l ot ,adtg.

IlCslm,1e receiving and reconl,ng l!QU'P­

.......1. .. eQuipmenl Ihiol prlnlS c lla<ts 01
'ign,hcanl we ..ther in fo rma ll o n f.om
..oond the globe. galhefed by _Iher sta­
I_..nd 'ebrC>loClcul in COded form lor u""'
by ."ips. aircr.1\, ac....I,lIc e,pedilions.
mlhllf)' and oceanog.apI'Iic groops, and
many olher Slations.

The world dependS upon rad,olacSimile
well he. charts.nd ••III,lIne photog.aphs
fo r up-te-d.. te info.mllion about storms,
ICebe.gs, sil/ni/iCln l ch.nges In wea the .
p.narns, a nd Of tiel v' tl i dafa nellded by
_i 'tu i lly eve ,yo ne who II _as, wo'ks, and
trave ls In an Inte.dependent wor ld, Me ' ,
cnaot ma.iners, naval office's. fishermen,
llId small boal men m. l<e c . lllcal cecr­
sions based on local we.lher and OCean
conditions_ Ai, lorc. office's. pilots. corn­
merc,al a i" i""", a"llO't operators, and
otherl make c,itical dec,sionl based on
w,"tle, and alrnosphe"c ccecrnces,
Mode-rn 'ad,ofacs,mile and satelhte teel'>­
noIogy is now.bIe 10 br,ng t,melY'nd ec­
cu.ale weal"'" inlormltoon 10It>ese use<1
on a worldwide basis Cor'ecl ,"Ie.p.eta­
t,on olttle Information i......' labfyleads to
IIIc'eased salely , ,mproved elticiency.
.nd ttYen competitive .dv.nt.ge.

II has been sa,d thaf a plctu.e is worth I
thoulind wo' d s, .nd 50 it seems to be
Wlltl wea ther inlo.mallon whose presen·

The S'fil"lIIAmp C<IfISiSti 01• light-'lltlt
.nt~mountedpreampillief module ..nd
til indoor conlrol unit Swilch-selecllble
nigtl .nd low gain .Ilows the lrse< 10 cus­
lomiza his signal-enhlonelng needs,

Gu."nleed 10 oolperlorm comll'llili.....
IndOOf preampll"ers, Ihe PRE·1 Signal Amp

l.llOfl ill Cf'Ilrt or piclu,,, lorm ,a 10 mUCh
more me.n'''lltulto the end user th.n ill­
lorm",on <ePfesenled me,,,ly to)' st"ngs
of COded symbols, numben, and letters.
The 10000t,oll of major wellhe ' systems,
Slo,m honts, areas 01 vlolelll ocean,c or
a tmospMric act'vity, and aim,lar info,ma·
lion cen be seen a nd underslood QUicl<ly
on a wea the r map or "om a ee teune pho·
log rap h. The 'eto'e, it yo ur OWII pe,sonal
situation O' livelihood de pends on 0' Is as­
socia ted In any way wlftl wealhe r·re la led
phenomena, you are certllnly. Clndidate
for AIdef1's goods and services.

rne Alden weathe'·chl/t reco,de,
prints weatt>er charts and Sllelf01a piC­
lu'" I,om 'adlo!acsrm'le signalS f..ns­
mitted to)' a nelwort< 01 government-(lwned
and -<lP"'''ed stations located ..ound the
g lobe,

T... recor"'" requi'es an ",Iernll re-­
ce._, It teatures solid-state c" cu,t,., and

~ w,th .,1 r4Ce Sl,., ""'''''''.... con­
II8Clo<s, and illSlrvclior\$. For .sdilionll
inlormahon.contactG""""En~!fO
Dog Bntrtch Road. Br.nfOWn He 28!lO2;
(7041-B31·n,~

TUNABLE TVRO FILTER
M,crow. ve Filler CompanY'1 new J923.T

bandpass fiiter tunes to any 01 lhe 2.
TYRO I..nspor>de's to)' melns 01Ihree call­
bllted di. ls.

a simple elecl,omechanlcal d es ig n 10 en·
suee long. t'ouble-f,ee opera tion.

The Alden weathe'-ctl..rt recorder uses
eleClrically·sen..I,.... paper pack.god In
""'ndy. d,sposable cassettes, tile II "·wide
pap", ,equ,res no threld,"g . •. and
18P,-"-t inwolves the mere Insertion 01
al\Ot"'" cassette. The printIng process is
Qu",t and f,ee f,om 8mQI<e. odors. and
lumes. No vent'ng ia 'equired, .nd Ille c0m­

pact SIa .nd tight -oht perm't • v."e'!y
01deSktop or w.I!-mount,ng .rrOl""""",,, 'IS.

BackV.ound Ind Amlteu r Applle. lI011a

Ma ny hams h.ve their own home weath·
er stations wtlich record 0 ' displa y lem·
pe lalu'e , pressu 'e, and wind veloc ity . ..
and wea the r ia usually a part 01 the cce­
ve,sallon between two ha ms, Il"sgood tun
to te ll lhe oteer s tafion just how bid lor
how good) you' weathe' Is, compa.ed w,th
tha t in his own ..ea. Hist oric. lly, how·
e_, lacsim,l. h.s been used lor the
I..nsm,sslon 01 ottle, inlo,mallon_
maps. schematic diagrams , d..wings.
photographs. ..nd other images.

RadIO .mlleurs h..... often bu,1t tile"
own lax trallsm'lling and rece,v'ng eQu'D­
merl! , .nd ....ny hive corwerte<! su'plus

When luned 10 a partiCull< Ira fl!lP)flder.
lhe 3-<tB bandwidth" 40 MHz wilh less
lhan 1--5 d8 1oss. SelecliYtty .. 30 dB.I :t 1&
M Hz. The_ hl1erfeiltureslype-Nconneo­
tors and PI_ de power. 0eIive<y can be
mIde ill t..... da'(S Irom date o f order, .nd
the 3923-T tilter comes wilh spe<:Ihcation
sheet a nd luni"lil inllrvclior\$.

For more In!orm.lion contacl Emily
8ostic~. M,crow.... Fllte, ComPlny, 1m;..

6143 Ki" " e St"",r. Ell t Syracuse NY 13051.
Reade, service number .H9,

milila ry 0' commercial un ils to this
purpose.

The re If'" seoe,'1 .yslems ot encod ing
and decoding f.. illiorma t,on to ' itS
broadcast and r.c'PllOfl. ,.11 of wh ich
woO< satisf..ctorlly. NOfle need be di.
cussed M'e. llac.use the informa t,on is
av,.il .. ble in a va'iety of ,elerence-s on the
subject.

Some him. hIove r_1I8d the ,ad,olac·
s,mile weather ,nform'lion d"eel I,om tile
satellites thlot broadcast ' I, wllile Otherl
Pfele. to use the information 'ebroadcast
Oil lhe HF bindS I)y w.,.thert... stations,

In Ofle sense, I• • 's hke RTTY, I mlle ur
te levis io n, or sim,l.. modes 01 communi·
cafion ... It ;s enjoyed by small, se lect
g.oups 01 ham s who p,e fer ftle Challenge
anll fun 01do ing some thinl/ slightly dHl e ,
an t. For a long pe.lod o f ti me. ha ms bu ilt
the" o wn TUs for llTTY rece pfio n a nd cee­
vertlld old Mode l l SI or Mode l 19s fo ama·
t.... r use. Then. with Itle ' ttYoIul ion in solId·
state e lecl ro nics .nd computers, l'\omot.

made appa.a tus g.ve way 10 commercial·
Iy·avail.. ble units 01 advanced design ..nd
inlinitely increased capabihly.

nappea~ Ihll rldiolacslmlle is now on
t""'t th'eshold of dlWeIopment It wtlOC1'l
<:ornmercl.lly.•v.,I.ble units h...... mlde
I\Ome-bullt or con....rted surplus un,ts a
thing 01 the past.

Alden 'l WN lher·Chlrt llacordar

Our staff rece, ved two unifs to r test. . .
one ,eady-Io-go, and the other a kit. EI Ch
was accompanied by an amply iIIust'ated
and dela;;1Id manuII which to ld tlow to
connecl t ne uni t to the receioe., and how
to lune end . diuSf It 10' bes t ,ecept lo n
a nd prinling. The kit ullit tied, in add lholl,
.. constructiOfl manuII which included
pictorial .s welf IS schematic dil l/llml ,
plus delailed "'D-to)'·step InstrvctlOfls to<
the mechanical Ind aleclrical as sembly.

Tha k il

The kit arrtwtd pacl<ed In a large box di­
V'Ided into t....... or 50 Internal compart­
ments. each part'tloned f,om ils neighbor
to)' conugated PIP'" bIrriefs. Each com­
Plrlm8nt WU IIumbe<ed 'nd conllined •
COf1espgndingly.numbe'ed pl.Sllc en oe­
lopeof parts W. l pped In profecti_e packlng
maferial. The manuaf calls out lhe conlents
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Icom's R70 rrtCeiver,

Alden's weafher-chart recorder.

far below the level of slgnais present with
the antenna ccnoecteo.

All of l he ini llal lest ing took place on
the ham bands using m~ t riben d beam
Twenly meters provided Ihe kind of sll)'
na ls I was looking for, espe<;:lally at the
lower portion of the phone band. The R70
leatures a Pass·Band·Tuning (PBT) sys­
tem allowing you to narrow the widlh of
frequenc ies passing through the cry slai
tII ter. The passband can be moved UP to
500 Hz from the upperor lower side In SSB
mode (2 7 kHz in the AM mode). Wll h the
control In l he OFF posillon, the passband
is 2.3 kHz w ide In SSB mode and 6 kHz In
the AM mode. Using th is conllCl, I was
able to hear slalions I hat could nOl be reo
ceived by using Ihe notch con trol a lone.
No information was published as to the
shiff and deplh of the notch filter, but It
seems as effective as any other I've used.

While the PST system took some gel­
ling used to, the frequency and mode se­
lection did not. The radio has three selecl·
able-tun ing rates, 1 kHz, 100 Hz, and 10
Hz. These conllCls are tocatec 10 me right
o f I he luning knob and, w it h a lillie prac·
flce, I cou id quickly zero In on the desired
frequency. The one thing Ihal d id get a III·
tie con fUsing was Ihe l acl Ihal Ihe fre·
queocy does nOI ro llover. Increasing
from, say, 7,999.9 kHz retu rned you to
7.000,0 and nol on 10 8,000.0 kHz. This,
however, turned oul to be a tune-seve­
w hen lunlnl) from high to low ends of a
band or vice verSa, A LOCK push·bullon
also Is provided to disable the tuning
knob, preventing accidenlal changes in
frequ ency.

To Ihe left of the tuning knob are three
conlrole marked BANO UP, DOWN, and

The Icom R70 Is a general-coveral)e
commun ications re<;:elver covering a Ire·
quency range of 100 kHz 1030 MHz. New ly
in troduced 10 the market, 11 made me anx·
ious to revie w It and share m~ i rTlJlres ·
etons .

AS with most hams, I could not reSisl
the urge to unpack the radio and begin us­
Ing It im mediate ly withoul , of course,
reading the instruclion manual. It is be­
cause 01 th is ease of use thaI I have such
good things to say about il.

The Ic.R7Q has a fronl panel IMt is both
uncluUered and funCl ional. All controls are
clearly ma r1<ed, and affer sludying 11 lor a
few minutes I became aware 01 the radio's
versati li ty. Bringing It to Ille was extremely
easy, wll h jusl two connections, power ca­
ble and antenna. The 117I:235-V-ac Inpul Is
standard, with optional 13.8 V dc available.
It is also Inlernally modifiable 10 100I2001
220 V ac. The buill-In speaker eliminated
hun ting around the shack for the phones or
l hat bul let·riddled speaker tM t usually
tu rns up.

The r..ce iver is a quad con vers ion unll
wit h its fi rst j.f at 70,4515 MHz. The sec­
and i·f Is at 9.0115 MHz. Wilhout an
antenna, I tuned across about a ll 01 lis
rang e, observing the b ird ies, The l ew I
found at expected p laces were, however,

THE ICOM R70

Ji m Gray W1XU
13 Staff

Gana Sma rte WB6TOV
Hancock NH

borough AlA 01581. Reader Service num­
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corder blinking red and gretln. The green
LED represen ts the white Image, and the
red LED represen ts the black Image on I he
paper. We found thaf the receiver's RIT (in·
crementaltuning) control hel ped adjust fa
l he exaCI frequencies needed after the
main luning dial was locked On 10 Ihe Ire­
quency, Proper adj ustment Is thoroughly
covered in Ihe manual.

The next step is to depress the start
swllch, wh ich begins Ihe drum rota l ion
and the stylUS scanning . If the broadcast
Is al ready in progress, you will need 10
press the frame button to center tne map
on Ihe paper. The weal her-charl recorder
Is set to receive broadcasts a t 120 lines
(ecans) per mlnule, w hic h is Ihe slandard
for most stations you wi ll tune.

After a few mi nutes, you 'll SeeIhe paper
coming oul of tne recorder with a map or
picture on il. Then, It 's just a matter of
wailing un!ll lhe map or chaff Is complete
before you lear the paper (or cuI It) to sep­
arate the completed picture.

I musl say Ihal Alden has opened my
eyes 10an unexpecled and pteasan ttacet
01 radio thaI I had never before experl·
enced, In spite ot my 32 yea rs o f hamming.
Radlofacsimile receplion Is fun, iI's tasci­
nating, and- believe It or not-it kept me
ol t the ham bands for two weeks while I
explored the Intricacies o f the world 's
wee t eer , . .Ihrough t he weath er·c harl
recorder.

You should avail yourself of the small
(approximale ly 17' x 10' x 4 1 and ligh t·
weil)ht (about 10 pounds) Alden weather·
chart recorder ($995) and experience a
new Ihrlll In radio. Ws guaranteed to be
fun and educalionaL

For further informaflon, contact Alden
Elecfro nics, Washing/on StrHf, West-

A very nice fealure of the recorder is ne
aulo-staff and aulo,slOP function , which
allows you to leave the un it In ope raliona l
condi lion, bul silenl, unlll a broadcast of
live material begins. The broadcasl neen
wil l Issue start and framing pu lses whiCh
will ac tiva te your recorder and properly
frame tne picture,

After a Iransmlssion, a SlOP pulse will
be I ransml tted, Slopping Ihe machine and
placing It In the stan dby mode, ready for
another chart .

II was fun 10 see the satellite pic l ure
taken over the North Atl anflc jusl a l ew
hours before, showing me cloud cover
(What else?) over the New England area ,
MUch of l he Uni ted Sta tes Is covered, as
well as most of tbe North At lantic ocea n.
You can see the Caribbean Is lands, some
of Central Amedca, and pailS of areen­
land and Iceland.

The weal her charts containing pres·
sure Isobars, lemperature and wlnd-veloc·
ity data, and much more require some
study 10 unoeretanc. Vou'll be fascinated
at all the th ings you Can discover wllh
your recorder. For example, If you have a
dlrecllonal antenna, you Can lune In lhe
weather facsimi le broadcast stat ions in
Eng land, France, Russia, Germany, the
Paci fic, Auslralia, Japan, etc., etc. These
wil l give you charts and maps, as well as
poss ible satelli le pic tu res from lheir own
parts of Ihe wo rld. You could even tell that
OX etatton what his own wealher is li ke, If
you wa nt ed to!

One of the beHer books available from
Alden isA Mariner's Guide fa Radio/8csim~

Ie Weather Chaffs Which, in lis 127pagesof
text, chaffS, and photographs authored by
Or, Joseph Bishop, presenls Ihebesl unoer­
sland ing of Ihe earth's atmospheric and
oceanic processes I have ""er read. It is
simple, lucid, and inleresting. Even lor
someone who has no formal education in
wealher interpretalion or ana lysis, the book
Is easily read and understood. By al l
means, be sure to order this book,

01 each compartment and invites the ki t
builder to idenl ify, che<;:k off, and repack
each component ready for use,

Everylhlng you will need, Incl uding set­
der, Is Included. MOSI 01 the more difficult
assemblies have boon prefabricated and
subassembled so Ihat you won'l have any
trouble w ll h difficult or critical compo­
nenlS, You as sem ble th e mechanical
parts ttrat, according to a logical slep·by·
slep procedure. Then, you solder Ihe pre­
cut wires 10 lenglh and solder them 10the
subassem blies, F inally, you Inlerconne<;:1
the wires, harnessing them as you go.

All crilical construcllon, board·s tuff ing,
lestlng, and adjusfing has been done for
you, meaning that you r task will be pleall'
anI, simple, and stra igh llorward.

Two 01 ue started construcflon on Fri·
day evening, each helping the other wi th
Ihe work of sele<;:ling and posi tioning
parts, fastening them in place, connect­
ing them, and che<;: klng them 011 In the
manual. The work goes fasl , and Ihere Is
nOlhlng 10 be done Ihel could nOI be han·
died by even a beginner.

Salurday evening saw all but final as­
sembly and checkou t ... whic h took place
on Sunday morning. We logged 24 man­
hours (12 hours lolal lime) on assembly
and test

Preliminary checkoul and lest before
hook up toradlo rece iver Is done wit h a mu l·
llmeter and conslsfs of measur ing some re­
sistances, vollages, and continu ity. Again,
eaCh step 01 the way is delalled in such a
way thaI t he procedure Is fall· sale. There Is
no such thing as a smoke test.

Ope"tlon

Alden lhoughlful ly included a world­
wide mar ine radlolacsiml le schedu le In
which you will find a list of stat ions
around l he world which broadcast Ihe ra­
etctecsunne signals. We lUned our an­
band, general·coverage teem R70 rece iver
to the Halifax, Nova Scot ia, and NorfOlk,
Virgin ia, sta tions whose signals Came
roaring in on Iheir ass igned trequenciee.

Also Includ ed Is a Facs imile Products
Guide, whic h is an aid fo r Inlerpreflng HF
radlofacsimlle cnans rransmrttec from
the US Nava l Eastern Oceanography
Center In Nor folk VA. The guide Is
reproduced wi th permission of the US
Na val Eastern Oceanography Cenler,
whose personnel origina lly prepared If.
You Will lind Information covering ercac­
cast f requeneies and schedUles. Each
chart is illuslrated and descr ibed in detai l,
covering ar m o s p het e a na l y s i s, at ­
mosphere prognoses, oceanographic
analysis, and oceanographic prognoses.
The charts are typ ical of whal is lransmll·
ted worldwide. Using this Information,
you can lune in to Ihe exaCI Informafion
you want or neeo. and Immediately start
receiving pictu res and charts.

There are only two connecl lons for you
to ma ke w it h the finished weather·chart
recorder. One Is to plu g it lntn the house
ma lns_ 115 V ac. The next is to connecl
lhe termtnats on fhe back of Ihe recorder
10the audio ou tpu l of your receive r and to
ground, respec flvel y, Alt hough Ihe In·
enucuons called for 6OQ·Ohm ou tput. we
were able to receive perlectly safisfactory
charts using the 3.2·0hm recei ver output.
Laler, we built a little impedance step-up
device lhat transformed I he R70's output
10 apprOXimately 500 Ohms for a beller
match to the unll , allhough this was nOl
conSidered necessary.

Afler connec tion, and before turning
the unit on, you ma ke sure th at t he paper
casselle is properly Installed and the ccv­
er o l lhe unit (wh ich ha s a sa lely Interlock)
is snapped Inlo place over th e paper
casselle,

AS you tune in the USB audiO-Irequen.
cy·shi ft signals on your receiver, you w ill
nOlice l WO lill ie LEOs on the l ap 01 the reo
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HAM/G ENERAL Tile"" .,. used to incre­
....nl or d&cremenl Ihe moal siQnllicanl
d'Q,1 Of tile Irequency d,aplay wilen In Ille
g_,ak:over&Qfl mooe. wnen In the ham
coYe<.ge mode. these conl'ola step you
through 160m. 80m. .-om. aIC.•Sk'PP1"" all
01 tM f,equer'lCieS ,n belween, II does
SI09 .t 1M new lo. . 18-. • nd 15-MHz
bands. • 110.

Oll'>e<" fronl-panel conl,ola include CW
fw,<)e .nd n.oow-500 HZ!. SS8. RTTY.
AM. and FM (with the option.1 modulef.
There is . separate FUNCTION puSrl-out·
Ion d tta lgned 10 ,elecl lhe ,llleDand ce pe­
s lle the o ne you e 'e In .nd selec t thtt na'·
row CW lIIte'. The recei ver l utomal icall~

chooses upper or lower sldeolnd oeceoc
ing on whelher Ihe f requenc~ Is above or
balow 9 MHz. A SQUELCH con trol .lso is
p'Oylded. Obviously getti"'Q used mo.. fOf
lhe FM mode Ih.n .ny otl'>e<". II did work
.....,. we ll in SS8 mode. 110_,. oul only
on atrong slallOns, lis .CllOn will depen­

dent on lhe IlQC 11m,,,,,. • nd In lhe alow
sew"" look qu,te • whlla 10 apen for
cloMl. I c.nnol .....ny r..1need fOf it e . ­
o;epl In I I'MI FM mode.

The f,eqlHlflCy-d,spl.y panel includes.
7-d,g't 'e.dout wilh 10().Hz ..solulion; il
d,spl.ys whic h mode Ind yfo la In u"",.
TI'MI.. a.. two ylo'a Ih.t c.n be loaded
with the current t'equenc~ intormatlon
and called Independently of each othe ' .
An RIT control Is p' oYldltd to shi ft the re­
Ce lyttd lrequency ,, 800 Hz t-ern the dis·
pl .~lId fre quency. No Indlcallon is g lyen
on Ihe display e . ce pl fo ' • slalua LED
allowing Ihal the control la In uee. A use.
fulle. tu.. ia th e fac t lhll II'MI RIT cont,ol
la .ulomatically diwbled once lhe main
lunl"" knob is ec-ee. It c.n be .........bled
.nyt,me by deP'easi"" II'MI puarl-t>tJtton.
Th,a .a.... 'es you thai you .'e recelying
lhe d,splayed Irequency

A buill-in preampl,hllf .nd .lIenualOf ia
.w,lclueleCtaDle tl'OfTl lhe !TonI panel.

Cl.,med .ttenuahon is 20 dB. W,lh no men­
hon 01 lhe a mounl 01 prw.mpIiflUliOn.
Judging from the $-meler ,ndlc.tion. il
_a lo De in theordefof 6ll8, An age se­
~Ior pa.-milS a liming of fasl Of alow. Of
OFF, This I fou nd more Iha n adeq uale for
a ll typea of communications us inO the
lI. ed rat es . A switchable no lae b la nker
proved ve ry eflec tlVfl In Dot h Ihe available
na rfOw Of wide sellings. It a lso seemed very
eflectlve with wood pecktlf·lYpe noj"", No
decl'llase In aignal leveia wea perceived
w,th lhe noise bl.nkef awilched In.

The builHn speak.. p,ovided good­
Qu.lity 'Ol'P'oducllon 01 .n types 01 siQ­
f\a1S. In the AM mode. SW twoadCast Sla­
liona Wtlfe very ...jOy.1)1e 10 hsten 10
w,thoul lhe higrl-p1 lcl'l«f sound Illal one
mlgt>l e.pecl from auCIl. small speak...
In any _I, an e.'tlfn.1 apeak.. illck is
prO'li6od shOuld you w.ah 10 un 'I, as
we ll as a UICOflltlf OUlput I.ck. The 1.t1er
OUlpulS a n a ud io le...1independent o f lhe
volume-control settinO·

Allho ugh adve rtised lIS • gttn .... al-covef·
age communicat ions ,acelver, fe a r·pa nel
connec tors are provi ded 10 a llow easy use
of tha un it wilh. tra ns mllte ' or " ansce iv.
er. Tha IC·R70 has a mute Input I lIow lng It
to be qu ieted du'ing "anamlt. T'ans mit­
ted aignals can be he.rd In Ihe recelyer.
!lOwe..r. by using its mon, lor func llon.
The volume ot Ihe monllor..:l .ignal Can
De .dluSled ...,Ih the Iront·panel conl'oI.

The <ea,·panel lICc"$Of)" IlOC ket can
also be used 10 cont,oI VHF and UHF con·
..nera . T.....witCh,nQ .".ngem"'l is
coYe<ed ,n sutllCienl delail in the man ...aL
AlSO e.a,lable on lhe acceasory aoc~el Is
en oulpul Iro m lhe 'ece<",r"a deleclo,
a lage. This ou lpul i••1 a h.tId level <e.
gerdle51 o f the VOluma Of oaln settings. It
II intended 10 be used to d"ve a RTTY ItIf·
min.1 unit. Othel fear·panel conne<:tors
inclUd tt a scope o utput fro m Ihe li' SI 1·1
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(70.4~1~ M HZ) . Thia wo uld be usefUl fOf us.
Ing a pano,amic·lypedlsplay .

Reaf·panel enlenna conneclo'. II" of
Doth I.... Pl·25li! Iype and spr,,,,,-Chp Iype.
The IOfme< II intended lor .pp.o..mately
160 meterallnd UP. wl>IIa the sing.......r. in·
PUt Is inlencled lor I"" AM bro.dCast l)and

below. The coullll ConnectOf i. Gasigned
lor I 50·0h"HmpedaflCe .nt"""a aystem,
.nd no epecihca l,ons a.. gi ven for I....
long·w"e conneclo,. No p,ovil'ons are
made fo. In tanna matching. leaving II en·
ti'e1y up 10 Ihe use' 10 da te.m,ne opllmum
pe rfo,m ance.

My finl l comments deal witll Ihe In ·
s trucl ion ma nua l and schema t,c s . As o ne
WhO I, kes lo maintai n h is Own equ ipmen t.
• fou nd lIle documenlation Included tcter­
Iy lack,ng In con tent. Tna manual Is an ..·
cttllenl ope,.ung Inslructlon menual. but
ve ry lillie Inlormalion ia glVfln on ci'cui l
deSCflptlOn. tmuDleshoohng, .nd g....,l1l
mainl .....ece. The schemalics lire ollhe
type show,ng detail ot indivodual cl,cu.",
bul Int.'connac lions ere Yllgue.

In au_ry. • would con_ th,a ' ..
cei_.n e.cellflnl va lue . liS peflorm.nce
WOUld make il suitable IOf l!>e begmntng
ham. as. alllndby recet....r for 1M Sll.ck,
0' 10 fill Ihe vood belWtllJf\ hemm,ng and
casu.' lI, ten'ng. lis use fulness fo r Fieid
Oay or emerOanc y communicationa een­
not be overlooked. AlSO. I coo't Ihin k the
ne w o r seasoned $ WL could lind fa ull
with Ita performance _ again mak ing it a
wo' thwh ile Idd ,tion to the shac k, My wife .
on tha other hand. did no t lika the reoro:
Ihl l w. a I fter I told her Iha ll would hkelo
Illlye one.

FOI' lunl'l" Info'mat,on, ccmact lcom
Ame",:• • InC.• 2112 116111 Av., HE. Enl,...
vU# WA 98Ol)ol; (2OfiH5.I-81S5

Walt L_ ando,..kl WA2VSN
Spollord NH

CK·2 MEMORY KEYER
Il.eya .nd ke ye,s . hke loola. a'e Inte,­

Illcea belween a WO,k., and I'l l, work, Tile
"Ohl too la m a ke th e job easle,-aven
pleasan l. Some tim es, when tha WO,k is
pleasant and t he c ra fts man Is In a p roper
fram e o f mind a nd Ihe toolS a,e o f su pefb
qua Hl y, th e tools become an tt. lenslon of
the cra llsman- seemlng to have no inde·
pendent .. Is lence_and Ihe !lnlshed
P'oduCI becomes a wor k o . art,

In CeM you wonder what atllh,s has to
do wllh a PfOCluCI ,eview, lel'a go back 10
Il>e Daglnning and lal k aboul keys .nd
keyera,

Each CW ope'alor prele.. e cert.in type
01 ~ey. • nd ""hm Iha t lyPl ••,all .n ••.
moSI Inlml" vllrlely 01 ...mPIfle. Dozens
of verlellea of Il.nd ke~ a.. ,n dedy use.
Ind Ihe ..me noldS I,uelo' eemleulomal·
ic mech.n,c.1 ke yers . electronic keye< ••

laml)Ic kaya ,s . a nd memory ke ye.a . E.ch
Il.S ,ta o wn group ot devoled .dh.,·
e nla - o paftlto rs who s wear I)y a pa rllcu·
la r kind o r m a ke a nd wo uldn' l have a ny
o lhe r,

Me mo ry keyers rece ntly have come into
g rae le r uae and acce ptance tha n ay., be­

fo re . plrtlcularly by conttlSt ope'alo's. lor
very gOOd ,..sons. Elec lro nic memory
ke y..a nol only hava Ihe cepabihty 01
fo,ming nea,ly pe,leet 10'10 ' " ch.'lIct...
into ideelly ~ed and ~welght..,.. let­
I.,s . wordS. I nd senlence•. bu l tlley .'SO
h••e l!>e abilily to s lore wordS .nd sen­
tences fOf 1.le, Ira ns m,lSIOJT. me<ely by
pual'"ng a tlIJlton or touch,ng. keypad . In
lyplCal conleel work. lhe same mesNO"
0 ' e 'CIl.nge ia senl oy.. lind ow..- again,
meaning Ihel repeated ,el••nsmlesion ot
auch a measaoe f,o m memory la bo th
p.ecllc.1 .nd neeessa'y il hiOh conlest
seores are lO be obla ined. Non-co nles ters
al ao have fou nd Iha t • CO messagtt is

p rac t ica l, .nd .ven Ihe simplest memory
ke ye Ni no w In use permll limited Slorage
01 simple meesagea

In lhe lleld 01 eleclronic: ke y.,s. MOfM
I"liners. CW.g.neraling eevrcee. and
ch.racl....ncOCl'ng .nd -decoding de·
'tites. Adv. nctId EIeCI'onic Applic.tionl
ot Lynnwood. Waelling lon, has c.rvad •
niche tOf lisell .nd h. a oelned • ,s-pula­
l ion fOf qual,ty .nd ..Ii.bilily. AEA eleC·
t,o nic memory ke ytlfs set the pece 10 '
olhers 10 fo llow wit l> Ihe i, Morsem. l lc - a
do-e Vfl rylhing me mory keyer a nd 10p-ol·
the·line p' od uc t which. In lh e ha nds o f e"
pe ,ie nced opera lo,a , is equa lly ca pa bla o f
send ing e.qul, iltt CW or teach ing neW
o pe rators to do thtt sa me. Follow ing on
me heels o f Ihe Morsemat ic came the
CIl.·1. a contesl ke yer wilh . 11 ot lhe
te.lures 01 Ihe mora e . pensive keye< (e.·
Cepl fOf Ihe ··be.con" featu re a nd tra,n,ng
cepabililylal • Signific.ntly low.. p'ice

The MorMmal,c .nd CK·1 oltered ...
lee lable clla,acl.,lalics 01 " ~hr' (i.e ,.
dol-d.sh lenglh re l'Ol.nd specing. apeed
control.•nd meeaage StOfalltl. III .v.,~

a ble by me.n, 01, keypad located on Il>e
lop 011.... un,1...,tll,n eaay 'each .nd aighl
o l ille oper.,Of . Beyond Iha l. Il>efe w.r.
pilCh and YOIume controls which 1I11owed
Iha oper.lo, to adjusllhe keye' Sidelone
to a• • ctl y aull h la or her p reference . Fin.l·
Iy, AEA pac kag ed all o f Ihese fe.lure s into
a nea t. Ilghl we iohl , a nd versa tile bcxtnet
conyen ien tly fils o n Ihe dis k or ta ble a t Iha
ope,a tino positIon and u no blrusiYely
g lyeS the opera to, sla tion command t,om
tune-up to rapid, llfa a _changes.

Now . lhe CK.2

M,ke Lamb N7ML a nd th e folks al AEA
h. ... jusl I'Ille.sed lhelr nawest eo.<:l,onlc
memory keye<. lhe CIl.·2. wh.ch Incorpo­
ratee l!>e C Il.·l INluftls a nd add' • tew
more 10 m.ke CW _ more plelllani .nd
simple. CIl.·2 al.ndl IOf Con tesl Il.e yer.
second model. tlIJI 'I also has. neme
Contesler.

Recently. ' was IOttunata 10 be .sked 10
..view Ihe Con1tlS1tlr for 73. FOttunlte. De­

cause ' am a CW I fflcion ado a nd beC.use
I had hea 'd so m uch abOul the CK·1 and
Mo rs ttma lic bul had used the Morse ma lic
only a fttw times a nd 1M CK·1 nOI at a ll,

Le t 'a ta .a I look, together. al the CK·2.
pre1tlnd lno Iha t we a re seeino il 10f Ihe
firs t lime.

The stu'dy 10·" 1 0 ",,~ " cardboal'd car·
Ion is your h~1 clue to lhe ca,elul and 'Ull'
lied packag'ng , Inalde. you tind lhe CIl.·2
neatly sealed In e p1ealic bag and nestled
down onlO ,ta shock-p<o1ecl..... wlldd'ng.
AlongSIde. you'll _ anolher p1eslic bag

cont.'''';ng the lollowing Ilems' I ball"'Y­
el,m,n.tor·lypa po_ supplyloploonalj thai
plugs inlo lhe wall and lumishes 12 volta de
a t .35 Am"" "n.ee-cM"Cu,t. Pl -6fl.lype plug
attached 10 • lenglh ot lwo-conduclor
shielded wife•• sapara1tl de po.... plug .nd
ca ble for attaching lhe CIl.·2 10 I Stlperet"
dC source. a nd a 2-<:I,cull PL-68 plug con·
nected by a s hie ld ed ca b le to an RCA·
type pho no plug .

AEA hea lhoug ht o f neady ev""yth lng.
be<:ause the 3-cl rcu lt plug co nneets youf
ke yer padd la to the CK-2 and the 2-CI,c ull
PL-68IRCA phono com bina tion connec ts
Ihe CK·2 10 YOUf rig , NOI muc h else 10 do,

Now tor Ih. piece de ' ''8;s r.nc•. Ihe
CIl.·2 ilself. The IlOUSing Is il millle-bleck·
linls/'led metl! boo wllh rounded co<n....
mea"",nng appro.,malely 2" high by 5"
deep by 7" ...ide. /II t..eM-button keyp.cl
occupies Il>e Ilghl-hend top surf.ce 011M
CIl.·2.•nd two knobs-a s witch .nd .n
LEO-occupy Il>e Iefl-hend 109 su,t.ce,

T.... li,al knol) illlle o n-(llflsidetone-vol·
ume conl,ol••nd Ille second is the deley
ma-Imin conlmi. The switc h .clivl teS the
memory· repeal funcl lo n, and Iha LED is I
full memory Indlca lOI , The rear panel con·

la lns Ihe power j.ck. lhe paddl e j.ck. • nd
Ihe key ... . nd key - j.cks wh ich a llow
YOU' CIl.·2 to ke y . lligh-cu" "'1 tulle-Iype
rig Ihal usee C.lhode key ing. Of a low-cur·
'en!. soIid,sle" key ing cecuu.

l.Iy part ic u l. ' keyar h.. aerill numtlef
J6.l" .nd ...as inapeclllll by '"Robin"-.
nice louch In Inla d.y 01 I. celess manu·
t.Clu'.... end n.melees InSpeclorS. Yo u
Il.YtI Il>e leelino lh. 1AEA clfe. lboul you
.nd wanla you 10 know w!lO Ihey are In
cese you need t...." help. Brevo! A con li·
oence-bcucer Ihat coala very little bul
mea ns a lo t

We Can'llofOet Ihe tos nu cncn manu al
Ihat accompanies th e . ttye '. It's t here. all
right, a nd le lls you how to o pe ra le th e
CIl.·2 In each 01Its var io us mode s a nd p.­
' amele's. Now le r a plug the CK·2 in a nd
lutn il on 10 see ho w it pl.yS.

M....ory Funct ions

The C Il.-2 mamory Ilorage eccommo­
<SlItes up 10 500 Cll.,aclers In eilher a sin·
gle group 0' in up 10 I... d, lteranl group• •
seleclable by lhe kaypad.

Two basic Iype. Ol...-mary s torage are
ulIIlable: relll l'rne Of .uto memory. Re.l·
time memory me.ns th.1 e veryt hinO you
send. inc lud ,ng p.u... belween cnarec­
I..s and ..ords. la loaded and counted in
Ihe 5OO-chaftlCle r grou p, Auto memo ry
mea ns tha t whene ve' you pecse Detween
c ha rac te rs or wo,ds . the CK·2 beg ins
counling to ilsalf. and when yo u have ec­
cu mula ted the equiva len l or a word' s
wo rl h 01 spaces. it ahuta down-there by
saving you lots ot spaca. Fo' Ihe speed de­
mons this may no t be necessary. but for
us slow Ihlnk.,s it's a re.1 boon. Counting
begins aga.n when you send Ihe n..1
cna,acla<.

By swllching on lhe - memory load"'
'unc lion and l!>en key.ng " ' g. you selec l
I.... au to--lolld fUflCtlOn . II fllIl'l,melolld'ng
•• YOU' prefe,ence. .. mel'll "g ...iII oat you
there.

Me mory local.on ,a keyp.d·seleclable.
100. By seleclonQ .ny d'g'l belween 0 and
g. yOU can pUI each mesaage Into Iha t
particulaf s tOfage space ready tor la l..
reeall.

The ' symtlO l lermlnal es me mofy loed·
InO. Already·loaded messaoes ca n be de·
leted fro m memory whe n de si'ed merely
by press ing ' N, whe,a N iS lhe number ot
lhe memory locallon in Slor age, It you lo r·
get whe.. you put it lea I haVfl donel.
th...s your P'oblem ... you'll jusl have to
keep Irying unl,1 y.. o!lnd ' I

In Ihe p1ayba' iocIfI. )'OU' """,wge
keeps going oul a- l!>e." (lit Ihe selecl·
abie delay -betwean·measaoe. of you.
choic:e) unlll you Ilea' .n answe,. Just •
ling.. lap on you' paddle will n.ll t....
messaoe and .Ilow you 10 pick up tM
break. II. 01 wh... . you wis h 10 resume I....
measage . a ll you heve 10 do is ..queal il
f'om yo u. t,lendly Contester.

Oh. ye s. belo.. I !o rOttt. You can edi t
mes aages a s you load tha m wlt ho ul hlly.
InO to s ta,l all o ver again - a real lime·
sa ve r!

The Co ntester'a me mory Inc ludes •
long·lerm "keep·ali ve" circu lI. ba lle ry·
powe red 110m a n .Its rnale po.. ar
source . .. a 9-voll tr.naislo' flanary. lo r
..ample (nol aupplied). This lea lul'll .1·
lows you 10 keep Inlaci Ihose p'eviously.
s lored mesaageoe ..hlle you . ravel 10 the
contest alttl Of 10 you r Field O.y Iocalion.

Take son>e lime 10 get acqualnled w,lh
you< CK-2 Delo.. you try OUI Ihe message­
sloraoe luncl oona . Tl>ere ·. a 101 10 leetn.
end il's beSl lO ,.1.. wllh lhe reg ul., lunc·
tions Defore beginning a ny n.e w ones. •
mig hl add tllalille .ulom.llC message-' e­
pea t func tion will be a v.Ilable 10 you
when you need II . and Ihe dal ay belween
reP'lats can be adjusled tfOm abou l 2 sec·



Th" Advanced Electronic Applicetions CK-2 memory * eyer

•

which is enough touse with almost any rig
running ba'efoot. and iI takes up only 8 "
by 8 " by 4 Y.·, Construction inside the unit
is solid; knowing from sad expe 'iencethat
a single poo' connect ion is anathema to
good output, I checked the unil over care­
tUlly during Ihe first t rial and could fi nd
no fla ws.

With the case on, the tuner is unobtru·
slve yet handsome_The tn-ee-stcec top is
finished in a black crinkle, with a brushed
aluminum f,on l and back, The connec ­
tions in back are made via tnree SO·239s
and three porcelain insulators for a bat­
anced teedline and the single -Wire
antenna_

To my surpr ise, the tune, p 'o.ed to t>e
quite broadbanded. Going from phone to
CW on 40 meters r8<1ul ,ed little peaking,
and readjustment with in band segments
was not needed.

Assured that my tinals were safe from
tile dangers of high swr, my attention
turned next to t he tuner's TVI-reduction
capabilities. Fo, this admillediy unseien­
Hl ic test, j useel an old -model lelevision
with absolutely no sh ield ing; my fellow
aparlment dwellers also (un Willingly) par·
t ici pated in th is tesl. In my situation, TVI
suppression is not good enough; the num-

'¢iJ': .~..., . ' .
, .

•

The Palomar Engineers PT-407.

---

Paloma' Eny'neers
Antenna Tune .

up, Afte' having had vis ion s o f going
through two sets of tinals before I fina lly
found an acceptab le swr, I was p leased to
sellle in at 1.4 to 1 on 15 mete,s with two
or three bursts of knob·fi dd ling, Tune-up
on tile other bands was ju st as easy, and'
found thaI I could always get a match of
1.5 to t at the highest. However, on most
of the trequencies tneo. a lower Swr could
be found in just a tew seconds.

Tune·up procedure for lile T-networ!< of
the PT-407 is standa'd. Two cont rols-An­
tenna and Transmitter-adjust va "able
capacitors. and the 12·posillon Induc­
tance switch selects connections on an
air·wound COil. In addit ion. tne tune ' has a
balun for open-wire feeds and a coa xial
swilch to use in conjunction with a dum·
my load or an antenna that needs no
matching device. Its total capac it y is fo'
four antennas,

Tune·up is done at low power to avoid
damaging the fin als while they are load­
ing onto a m ismatch. The first control to
be adjusted is the inductance; you set
tnat at tne lowest SWf. Tile antenna and
transmiller capacitances a,e interact i. e.
ma!< ing the second part of the tune-up the
most try lng_

The tuner will handle up to JO(J wette.

THE PALOMAR ENGINEERS
PT"407 ANTENNA TUN ER

The true test 01 a race car is on the long
track in Indianapolis. and the strength of a
dune buggy is d iscove'ed in the hea t o f
the Baja desert,

So, to test the Palomar Engineers
PT·407 antenna tuner, I put it on the first
lloor of a brick apartment bu ilding, with a
f andom-wlre antenna and no earth
ground.

And it performed flawlessly_
In an apartment , all of the possible

problems of operating a station become a
reality. Ant\lnna space is extremely limit·
ed. TVI problems are mullip lied by l he
closeness ot neighbors, and the lack of an
earth g,ound exacerbates the other prob­
lems. Wi t h these difficulties in mind, tile
PT·407 wa s hooked up between a Ken­
wood TS·52O an d about 75 feel of wi re,

My first surprise came du'ing the tune·

Jim Gray W1XU
73 Staff

Summary

These are by no means ali of the tricks
that the CK·2 can teach you. bot yoo'li
learn t hem all if you gel one for yoursel f.
I'm still learning SOme of lhem myself!

What didn·t I li ke about the CK·21 Well.
very li llie. to be honest. It did tend 10 show
me where my shortcomings lie, an d it
forced me to gel out of my comfortable fUt
and learn something new and di fferent.
As Chu rchill was supposed to have said:
" I love to learn, but I ha te to be taught." In
my case, t he CK-2 was a good teacher _
and I didn't hale it at aiL In fact, learn ing
was pleasant, fas t, and tun.

If you need a li fetime keyer tha t allows
you 10 grow in prof iciency while malching
your requi,ements exactly -the CK-2 will
stick wilh you all the way . On the othel
hand, it you're just a Sunday atlernoon rag
chewer, l he Contester can be a l rusted
and pat ient triend_ The cho ice is yours .
and the CK·2 can do it au.

The CK·2 Is priced at $13Q.95 and a dc
ada pter is ava ireere for $14.95. For furthe'
in formation, con tact Advanced Electronic
Applications, PO Box C-2180, Lynnwood
INA 98036; (2061-775--7373. Reader S\lrvice
number 486

onds to 3 minutes ... alfording you almost
in fin ite var iations between casual rag
chewing and high-speed con tasting_

Ope" t1ng Your CK·2

When you tum On lhe CK-2. i t beeoe
cece at abou t 500 Hz. the sidetone bari­
l one note, 1/ you prefer lenor_you can get
that, too. Here-let's t ry i t: press " 1 and
hold the 1. Notice the tone climbing the
scale, t he pitch gettinll higher and higher?
Okay. when you feach the note you li ke,
justli!t your tl nger 011 1 and t here you are
Simpie, huh? (Lower the tone wit h " ' 1.)

Now. how about speed? Well , Ih ere are
two speeds al read y preeet into the CK-2.
Here_try key ing something-al about 20
wpm, rig ht? That ·s memory A lor speed.
Now, touch "9 and lry keying. About 30
wpm, That's memory e. Let's say you
want to change both memory A and mem­
ory e to r speed-no problem. '"SNN lets
you put the desi red speed In memory A;
the NN is the speed in wpm that you want.
Examp le: " 815 will give you 15 wpm.
Okay,let's set that in memory A_ In memo­
ry a, ret's put In 25 wpm, Hil " "925 and
there you are! NoW, by h illing ' 8 you lIet
15, and "9 gives you 25. (It you turn off the
keyer, and then come bac k on, memories
A and B will have reverted to thei r original
20 and 30 wpm respectively ,)

Here 's another neat trick, Suppose you
don·t know the speed you want (in terms
of a partiCUla r number of words per min­
utel bul wish to listen unW It sounds
about right Okay, simple: press 'S and
nold the si x while keying your paddle On
the dolor dash side_When the length is
what you wan l , remove the pressure from
the S. Let's say you want to decrease
speed smoothly ; press · 7 and hold t he 7
until the speed is down w here you li ke it
Release the 7, and presto, rig ht on!
SpeedS ffOm t to 99 wpm are available, in
l·wpm increments.

Here's another l'rtnatance: Suppose
you want to keep a serial·number record
of l he messages sent out by yourCK-2. No
pfOblem; just press "0 and set the meso
sage number into memory. Incremenling
tram that numbe' tOlward will then take
place au tomal ica lly each time the meso
sage plays back from memory. 11 you want
to leset to Ot, p'ess "0. To set the ser ial
numbe, to any desired value bet ween 0
and 9,999, you just press ·ONNNN (where
l he Ns rep,esent the number).

Other Fulur..

The CK·2 allows you to tatter ne parame­
ters to your own liking. For example, if you
prerer tully-aulomalic dOl·and-<lash com­
pietion 10' iambic keying, you can have it If
you prefer a bug version, you can have iust
automatical ly-completing dolS and manu_
al-<lash !o,matlon. If you don'l like iambic
keying but just want to have an ordinary
elect ronic keyer, tnat's possib le, 100.

For tuning the rig. you Can select a tune
mode which will key the carr ier until you
ha.e completed your adjustments; a tap
on you' paddle w ill instantl y shut il ott,

The CK-2 has rf p rotection agains l false
keying, too. ThiS might have been SOme­
what o f a problem with souc-state devices
operated in strong rt en.ironments, bul
AEA has solved the pfOblem fa, you

Your fr iends at AEA p fO vide full-service
backup for your purchase and are always
wi ll ing to help with questions or p,oblems
should they arise; since they are your
triends, t hey want salisfied, enl husiasl ic
customers ,

You'lI lind the Instruction manual com­
plele, not on ly tor us ing t he CK·2 but also
for troubleshooting and lepai ring it
should lhal need ever arise. Schematic
and pictorial diagrams plus a parts list are
provided in l he manual.
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FUN!
John Edwards KI2U
78·56 esm Street
Glendale NY 11385

HOW HAMS VIEW THEMSELVES
Well, It 's that tlJTHl of year again. What lime of year? Why It 's time for the anoual FUN!

Poll, amateur radio's only free-form opinion survey where every ham gets his or her chance
to speak out on the Issues o f the day, A ham tradit ion for l h,ee years.

If th" past is any indicat loo, this year's poll shou ld manage to stir up a substantia l
amount of heat. Aod cooslderiog February's reputauoo for bitte r cold b,eezes, a litt le heat
just may be what we cou ld all use right now. I can hardly walt until I see my mai lman strug·
gle up the icy walk to my house wit h a bag loaded with reade r response fo rms, As you may
have elready guessed, lhere's a delinlte sad istic st reak io KI2U.

This year, as in previous FUN! Polis , we'", keeping some old questions In order to keep
track on developing trends in our hobby, and adding some new ones to keep up with the
times. Sharpen those penci ls.

ba r and density o f te levis ion sets in my
area necessitates a com pletely cteao
signal
Wit ~ the telev ision on and next to the

transceive', mere was m lo lmum TVI. At
voice peaks. lhe familiar li nes we all know
and fear broke the p ic tu,e, but o therwise
no mtertereoce was present. In t he li ving
room, a bare 15 feet awa y, tnere was no in·
terfe reoce. And so far, I have not rece ived
any complaints from irate ne igh bo' s.

As wi th any componenl in a system ,
one uoit' s performance is limited by t he
ott-er pa, ts of the system-so other con­
ligu rations could produce bette, Or worse
resul ts , But the final question when using
a matching device is if the tuner is absorb·
iog most of the output to create an accept­
able load, A few short m inu tes later, my
qvestton was aoswered in a OSO with
KA7BEX io Louis ian a and a secood w it h
KEQS in COlorado, both of whom gave me
a good signal report.

Admittedly, most hams would not con·
steer this great ox. But from the deplhs of
an apartment bu ilding in Boston. Colora·
<10 is just short of a m i,acle.

For fur ther ioformat ioo, contact Palo­
mar Engineers, Box 455, EscondidO CA
92025; (7I 4r747·3J43.

Avery L. Jen. lll S WB6JLG
73 Stsll

ELEMENT 1-BACKGROUNO

1) sex;
A) Male
Bl Femal"

2) Age,
A) 15 or below
B116-21
C)22·39
D) ao.ss
E) 60 Or above

3) License class:
A) Novic"
B) Technician
C) G"neral
0) Advanced
E) Extra

4) Number of years nceesee:
A) 1 year or less
B) 1-5 years
C)6-10years
0) 11·20 years
E) 21 y"ars and up

5) 00 you have a new (post·March '7B)
call?

A) V"s
B) No

B) How man y hou rs a week do you devote
to amateur radio?

M0-1 hour

11:Ji 73 Magazine. February, 1933

AMATEUR RADIO CALL
DIRECTORY

Since 1920, there has been oo ly one di·
rectory of amateur rad io operatOJ1l . The
Radio Amareur Callb<Jok has beeo the sole
source o f nameS and addresses o f ham s
worldw ide- unlil ,ecent ly.

Now, in additioo to the Cal/book, there is
the Amateur Radio Call Directory, pub­
lished by Buckmasler Publ ish ing In Ridge·
field, Connec tic ut . Though similar to the
Cailbook, the ARCO has a sl ightly di fte rent
fo rmat and comes in three books, each in ·
dexed diHerenlly_by call, by oame, and by
area.

like the CaliDook, the ARCO's callsign
index 1$12.95l is divided inlo th r.... COlumns
per page. However, where the Cai/b<Jok has
sepa rate sub-co lumns for the state and the
zip code, the ARCO only separates the
state and zip by commas. This makes the
ARCO more difticu ll to read or copy from.

In addit ion, the ARCO does oot have
some of the operating aids wh ich are in·
Cluded with the Cailbook, such as a prefix
fist, a SL bureaus, a signals, and t ime
charts. And although theARCO is the same
width aod height as the Cal/book, it is
somewhat thicker, Wheo using the ARCD, I

B) 2-5 hours
C)6-10 hou rs
D) 11·20 hOUJ1l
E) 21 hours or mare

7} Wh ich HF baod do you use most?
Al8l).75 meters

Bl40 mete rs
C) 2(l meleJ1l
0) 15 and/or to meters
E) Oon' t operate HF

B) Which VHF ·UHF band do you use
most?

A) 6 mete rs
5) 2 meters
C) 220 MHz
Dl420 MHz andlor up
E) Don't operate VHF·UHF

9l Which mode do you use most?
A) SS8
B)CW
C)FM
O)RTIV
E) Other

10) How much money haye you spent 00

amateur radio wit~in the pas t y"ar? (In.
clude OSL expenses, magazioe subscrip.
tions, club dues, and other incidental ex·
penses.)

A) 0-$250

found that I missed having that add itional
Informat ion at my fingertips ,

The AReO's geog raphical aod nam" in·
dexes are about halt the length o f the call·
sign index, but they are priced substaolia lly
higher than the callslgo index, However,
both o f these indexes a", good Ideas, and I
am surprised that oobody publi shed these
books eafl ier.

The geographical lodex ($25l ls divided
first by stale, and then by city In alphabeti.
cal order. The ci ty is fo llowed by the st reet
address and the ca llsign, enabling the
reader to cfOss·retelenCe 10 the call cneete­
ry and get the full oame and address.
Although th is process is rather cumber­
sam", it does save spac" and reduce the
amount o f redundant intormat lon.

Each page is topped by the stale eobrevr­
alion and the listing is divided into six col ­
umns per page. Fortunately, d ivis ions be-­
tween columns have been clearly marked,

This index will not fin d much daily use in
the average shack, but It would be qu ite
useful If a club we,e pull ing together a
prc spec t tve member mailing lis t or
estimat iog the density of hams in a given
area.

Th" ARCO name index ($251is an alpha·
bencar lis ti ng, by last name, o f all hams 10
the US. The index Includes the full name,

BI $251-$500
C) $501-$ 1,000

0) $1,001-$2,500
E) $2,501 aod up

ELEMENT 2_SOCIAL CHARACTERISTICS

11l Has amateur radio influenced your
career choice?

Al Great ly
Bl Somewhat
C) Not at all

12) 00 you answer OSLs that Include a sett­
addressed, stam ped enyelope?

A) ves
B) No

13l Polit icall y, how wou ld you dellne
yourself?

A) Conservatlye
B) Midd le-of·the-road
C) Liberal

14) 00 you think amateur radio will exist 20
y"ars from oow?

Al Ves
Bl No

15) How old w"re you wheo you fi rst
became a ham?

A) 15 or below
B) t6-2t
C) 22-39
0) 40-59
E) 60 or above

16) Were you a CBer before you became a
ham?

A) Ves
B) No

17} 00 you Own a home compute r?
Al vee
BI No

18) 00 you t~in k hams, compared with Com­
puter hobbyists, are:

A) More techn ica lly ioclined m thei r
hobby

B) Less technically inclined rO their
hobby

C) Both are about equally skilled io
mel, hobby

19) 00 you think that home comput ing is
siphooing people Iinciuding youngslersl
away !rom amateur radio?

A) ves
B) No

20) Oid you " yer use a "cheal book" (not
count ing the ARRL License Manua ~ to
upgrade your license?

middle initial, ca llslgn, and state, aga in en·
abllng the user to cfOss-",fe",nce 10 tne
callslgn di rectory for more Informat ion,

Nor will this inde x QUic kly l!ecom" dog­
eared, although I am sure enlerprislng
hams will Hod uSeS for it. My fi,st response
was that hams mO,e freq uently know each
other by fi rst name than they do by last.
Howe""r, t~is is a useful source o f lotorma·
lion for cl ubs Or nets.

TOll"ther, these three volumes comprise
ao extensive source of ioformation, and 801 ·
thoug h thei r comparison with the Callbook
Is necessary and Inevitable, the Callbook
and the ARCO are use!ul for d illerent pur­

poses.
Because of the operatiog aids In the Cali­

book, as well as its format , I find il han dler
In the shack lhan the ARCO. However,
wheo you need an iode x for uses oth"r than
filliog out a OSL card, the various Indexes
of lh" ARCO prove to be a valuable adjunct
to t~e Callbook, Together, the Callbook and
the ARCO would provide a highly versatile
source of Info,mat ion.

For further ioformatlon, contact Buck­
mas rer Publishing, 70 Fiorida Hill Rd"
Ridgefield CT 0fJ817. Reader Se,vlce
number 467.

Avery L J""tlos WB6JlG
73 Statl

A) vee
B) No

21) II someone offered you ten m ill ion
dOllars, tax free, On the cond ition you give
up amateu, radio torever, wou ld you?

AI vee
Bl No

22) 00 you belong to a local ham radio
club?

A) Ves
8) No

23) Have you "ver attended a ham flea
market?

Al Ves
Bl No

24) 00 you think the new ARRL leadership
is bet ter thao the previous adm inistrat ion?

A) Ves
B) No

ELEMENT 3-0PERATING HABITS

25)Should Novices have phone privi leges?
Al Ves
Bl No

26l 00 you think US phone bands shou ld be
expanded 801 the expeose of foreign-station­
only bands?

Al Ves
Bl No

27} Have you eyer uSed a persona i com­
puter in connect ion with your amateur
radto activ ities?

A) vee
B) No

28) Is it t ime to complete ly deregulate
amateur radio by hav ing the FCC turn ove,
a ll respons ibility for ham operatIon to lhe
amat"ur community?

Al Ves
Bl No

29) Where do you think lhe luture of ham
radio lies?

Al On the HF bands
B) On the VHF·UHF bands

30) Should we gel rid of, or reductl io size,
the CW subba nds?

A) Ves
B) No

31) 00 you think rellgiously-oriented nels
have a place in ham radio?

A) Ves
B) No

32) 00 you t~in k politlca lly·ori"nted nelS
have a place in ham rad io?



RESPONSE FORM
Ins/roc rions; Read eaCh QuestiQll and mar!< your response by circling IIIe approprlal e letter neot to the number 01 tile Quesl lon.

Elemen/ ,; n A BCOE '. AB '. " Elemtm' 3. "I AB "" AB '" AB C OE
11 A B " A B C D E "I ABC '" " 251 A B '" AB '" AB C DE '" AB C OE
2} ABCO E • A B C O E "I AB '" AB 261 A B '" AB COE "" AB 'n A BCO E
3) A B C OE '. A BCO E ,,, A B COE za AB '" AB '" A BCO E '" AB .., A B C OE
4) ABCOE ,,, AB 231 AB '" AB '" AB .. " A• "51 A B EIe mfH1 , 2: '" AB ,,, AB '" A B 36' AB "I AB 50/ AB
6) A B C O E 111 ABC '. " C 301 AB 'n AB " I AB

Comments'

Please mail Response Form to; John Edwards KI2U, 78-56 86th Street, Glendale NY 11385.

-- - - - - - - - - - - - - - -- -- ---- ---- - - - - - - - - - - - - - --- - - ---- - -
A) Yes

.No
33111. ..nile tuning across • band, you heard
a net 01 gay hams in lI'ogres.s, ""OU1d you:

A.lJam il
B) Igoo<e il
C)Complain to Ifle FCC or_

otMor organization
0) Lislen E) Join It

34) II, ..nite tuning across a band, you fleard
a net called '·TfIe American Communist
RaclIO SocielyRin ",ogress, would you:

A) Jam il
B) Ignore it
C) Complain to Ille FCC or some

Ollle< organization
01 USIe<l
E\ Join it

35) If required, could you solidly copy CW at
the speed at which you were licensed?

A) Yes
B) No

36) II required, could you pass the FCC
theory lest lor you r IICe<llifl c lass wll floul

oon.... lting • Reheal boo"""?
A) Yes

B' No
37) Have you ""'" purposely operated in an
amateur s.ubband you weren·tlicensed to
use?

Al Yes

B'No
3B) 00 you think the FCC .neels amat.....r
rldio In. positive manne<'?

"'"BINo
39) 00 you &vel' speal< 10 foreign, non-En­
gtistl-speaking hams In thei r own Ian·

gull9"?
A) Always
8) Sometimes
Cl I allempt II
0) Rarely
E} Nevl!f

40) Do you teel you rseif competent to
replace the linals in a tUbe-type rig?

A) Yes
B) No

al l Do you !eel }'OU<'SoIIIf eotr'I(l&tent to ..
place the hnalS in. tranllist(N'·l ype rig?

A) Yes

B'No
o(2) Have you &vel' buill an eIec1ronic proJ&Cl

lrom I kit?
AI Yes
.No

83} Have you """" I\Ome-bJewed an eee­
Ironic projeet ',om. booIc or maoazi....?

AI Yes

B'No
404) Ha.e you ever designed y<IUJ own eiee­
tron lc project?

AI Yes

"No
45) What do you Ihink of oontesling?

A) Great

" eccecioeev
0) Don·t li ke it
E) Despise It

46) What do you think o f DXlng?
Al Great

.­c/c.,,,
01 Oonllike it
E) Despise it

47) Whal do you think of repeaters?
A.I GreatB,_
ClOkay
OJ Oonllike them
E) Despise tllem

88) What do you think 01 traffic handling?
A) Great
BI_
C)Okay
OJ Oon'lllke It
E) Despise il

a9) 00 you plen to ulifl Phase III OSCAR
wllflln a year 01 ils launCh?

A) Yes
B)No

50) Do you plan to use the new IO.I·MHz
bend within one year o f lIS opening?

A) Yes
B) No

r

HAM HELP
I am looking for the Halli cral1ers Supe,

Sky rlder model SX·28A, the UHF model S·
37, aod the sa norermc Receiver, model S·
35. 1w ill pay ail coste.

Pal .r 0.1Corobbo
18650 S. M• .,h lle ld

Homawood IL 6Oa3O

I need a manual for a Mod el 75 a ero­
yo. reslslaOCe·capac il ance bridge. Can
you help?

A. D. Buckley WB1AQV
18 Kn.pp Dri• •

Prospecl CT 0011 2

,..------ NICAO MEMORY ERASE - WHAT? ? ------...

I have a Swan 350 and would li ke to know
if anyone has added an RIT to thiS
IransceiYef. I'U be happy to pay ror .ny
copying or post&g<l tees-

J...... H.... WB9RSK
5A2 e. Van e.d< A...
Milwauk.. WI S3207

Wanted, AA, AB, AC, and AO coils 10< a
Nal ional HRO«I receiYef.

Fred P. Robbins Jr. WSLNE
Sla, Rout. Bo. 166

B. , City TX nala

I need t ile m.nuals (or copies 0111lem) 'or
the Yae-su Fl·7B . nd the Alden PCS 2000.

Larry Fields, Engin. Dept.
USNS SU• • Bent T..AGS26

FPO San Frenclseo CA 96661

Wanted : manual for the Tektroni. 560l
mainframe. I would pre/erto buy it, but I . m
wi ll ing to copy a manual and return it.

HL>gh Wat_
59 Orch.rd St.

Ehuwood Pe'" NJ 07807

1 would like 10 lind the manu" lor cop)')
lor the Aida 105. I .m willing 10 pay •
reasonable price.

Larry It. PIttman WDlIEME
1.,9 E I'lcl.. alOH
~ IN a12"l1

rneed the m.nu.I, schem.tic.or .ny in·
lormilllon on a r.ck·mounted modem
mar!<ed ilS both Pe<iphonic. OSU~.nd
as 1IOne. Type AutOlone mode. 302. I.m
.ISO 1001""0 fo< won. In elect,onlC. ,n up­
state New York . ll>iI.e. BSEE. FCC Gen­
erak:lass license, .nd I .m .ery good

wilh computers. especi.lly ...embly
l;>nguag..

M Ie,,", M OlOl" , WA7V J.Y
11 5e¥llla Drt".

CUllon P,,,,- NY 120&5

• Comple te auto....ue ope•• tlOf>
• Erases · Charges · Checks
• Rap.id cha 'ges in 35 min. (typiallyl
• AutomaticsUy repa"s~edcells
• No dangerous heat build up
• F ront PlI.... 1selec1s up to 3 diff..ent

- "• Unlimi t ed banery combina tions WIth
program modules Cu_ PJOlI,amablel

• LEO status indicatOf~

• Suppliood with unive<wl EZ hook
wi'e leads

Speedy VO"198 o f aanary P.d< CsI wllh o"t..,

$79.95 plus $3.00 Sh ipping
IPA Residents KId 61l. $illell..1

Com ,r'Og Soon - Multiple Pick memory .._
cha'9&' for municiple commercial applicetlOnl ·
_ite f or informal"'n Of send reQUi,ements.

-.-.-
•, -

T~

The GMS 401 is. complete .utOmat;c NICAD cond~

t,O"'" and r.PId charger. Never before has this be'en
o ffered anywhere.t any price and it'sso go<Xl it's be­
ing Pl'tented. NICAD memory cha<acteristics must be
dealt WIth OtherwIse your banery pack is not deliwrir'Og
.U" could. The GMS 401 w ill au t omat ica ll y "'....nd
'lIPId e....ge .ny IVpe NICAD peck "om Ito IDe-lis
automat,cslly.

CONTRO L PRODU CTS UN LI M IT ED, INC.
P.O, BOll 10. Downingtown. PA 19335

2 15<383-6395 .... 190
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editorial by Wayne Gre e n

W2NSD/i
NEVER SAY DIE

HAM HELP

CORRECTIONS

from page 8

at that t ime, so thi s might be a
good opportunity to mount a
major DXpedition. The hams in
Brunei are enthusiastic about
th is-anything to get DXers off
their backs. I'V8 talked with
hams in Sabah about this, 100,
and perhaps the independence
of Brunei might be a good ex­
cuse 10 mount an all-Borneo DX­
pedition. I'll bet we could get
coverage on telev ision for
something like that. We might
send a team to 9MB, 9M6, and
VB? as well as Brunei and put
these count ries on the air lor a

I need schematics 0' serv ice manuals 10'
Ihe Hea th OX·l50 lfansmit1e, and the Heath
10 ·10 osci lloscope, I will copy and return
them.

Will imm Sohnenbe,ger
18 E, 199 Sl.

S,onx NY 10468

Wanted: a lower SIdeband c,ystal,
251,650 kHz. for the Coliins KWS- t
treosrntner. Please advise me 01 the condl­
lion and the delivered p,lce.

Edward Dobblelaere
4164 l ong l ake Road SE

Port Orchard WA 98366

Can anyone send me a copy 01 the
schematics and manual for Ihe RealistIC
OX· l 20 communications ,ecelver? I WI ll pay
for copying.

John P. Centm,s
514 Plnm St.

Wmpakoneta OH 45695

Anyone who can p,ovide h istorical mlor·
mation on tM cetc nct American legion
net. wh ich operated in Califo,n ia hom t924
to 1952. please contacl me.

J. Phi l Scherck WA7AGY
8987 Curbartl Ave.

Atascadero CA 93422

I am loo king for the man ual. schematic,
0 ' part s list lor the Measuremenl SCorpo,a·
tion model 62 VTVM. I will g ladly pay copy·
ing and mailing cosls.

Vernon Jones WBHI VH
32 Cat Moun m Rd.

Kennebunk ME 04043

• wou ld !ike to get in touch With ot her
use ,s o f the A390N UAA. I need a source

108 73 Magazine . February, 1963

week solid. Anyone game for
this? I think we co uld arrange for
a very reasonable charier air
flight, group accommodations
at a reduced rate, and so on. I
have been assured thai licenses
can be arranged if we slart far
enough ahead. I'd suggest this
as a pro ject for DX clubs, with
each choosing one country for
their group to activate. Then we
could all get together in stnca­
pore at the end for one hell of an
Asian hamfesl.

By the way, I've found that
there is considerable enthust­
asm from all of the DX amateurs

for manuals. schemat ics, and modlfica·
tions.

BOb lombardl WS4EHS
2046B Renee Place

Melbourne Fl 32935

I am looking for a manual for a Knighl
KG·685 color pattern gene,ator and a tulle
cnar t fo , a 8 & K model 650 tube tester. I
will pay fo ' shipp ing both ways so I can
photocopy.

larry Schuldt
545 Will ow Rd.

Ma,engo Il 60152

I am try ing to find schematics fo' the
Healh HO-tO monitor scope and theAmeco
mod el CN 6-mele, nuv.slor conve rter. I will
relmbu,se all expenses,

Howa'd Robll
340 S. 5th $1.

BI'd Island M N 55310

I woufd fike 10 add l().meler capabi lity to
my DenTron GLA·1000B linear amplif ier.
Please write me: I will del ray costs

George Gauggel
3660 Puuku Mauka Or.

Honolulu HI 96818

f need a schematic and a manuai lor the
etcc mod el 320 signalgeneralo,. I am will·
ingto buy it Of pay copy ing costs

Edwin Adams KB3DH
R04 60x 241 A

Bloomsbu'll PA 17815

We need the manuals 0' schematics lor a
Fe,mont Engine Generator Plant t().kW
diese l gene rato', model J·141·1. be"" ing
seria l number J·14HXl16, The gene,a tor is
mark&d as a Gen..,a l Elect,ic Jll C7470B16

in our starting a f oreign
operating news section for 73.
All of them are interested in
keeping up wit h rule changes in
other countries, reciproc al li­
censing news, DXpeditions, and
anything else unusual happen­
ing around the world. Thi s is a
world hobby today, but none of
the ham magazines has reall y
t reated it as such. We are all in­
terested in knowing about coun­
t ries which will be becoming In­
dependent, in the formation of
new countries such as Qua Qua,
in new certificates and co n­
tests, and so on. We want to
know about major hamfests and
con ventions around the world.
We'd like to know abou t any out­
standing cases where amateu r
rad io provided emergency com­
munications.

With a couple new magazines
in the works for 1983, I may have
to skip the next As ian tour
myself, but this is no reason for
you to pass up this fantast ic tr ip.
Hit the major cities and the ir

Iype 6J . modei number 5$J4254P22V12.
The battery rechafging ci,cuitry. mark&d
Fermonl Jffi064'()()()l , has been damaged.
We will gladfy make arrangemenls to co
tain inlormation on th is generatOr.

Way... Richardson
l &banon Junction Area Coordinator

BulliU County Division o f Disaster and
Eme'llency Services

Main SI.
l ebanon Junction KY 40150

I am fooki ng 10' in formation on the
Western Electric Indicator 6e 1152-A. par·
ticula,i y the schematic and data On the
3HP7 CRT. I will pay costs for copying and
postage.

Torgny Karlsson SMICFQ
Sando<ms, agen 7

$-:260 41 Nyh&mnslage
Sweden

I am fooking lor pen pals in Ihe US. f am
16 yea,s ofd and an enginee ring studen t.

Isaac Muwell Kyer&boah
PO Box 078

Tmkorad l, Ghana
West Africa

I am lookin g to ' mod ificat ions fo' the
Heath S6· 101 transceiver. I am pa,t icu la,·
Iy in lefes led In Improving l (l.met e, recep-

In Fig. 1 o f '·The Automalic Beam Aim·
er," on page 23 Of No,embe, 's issu.., the
power·sup p ly diode was drawn baCk·
wards . The cethode should be connected
to the t'ansformer secondary.

Anry Jankins WBaJlG
73 Staff

The parts ,alues were om itt&d hom the

electronics shows, then ad lib
some unusual spots on your way
back home. You'll find the local
hams outstanding In the ir hospi­
tality. And, if you start well ahead
of t ime, you may be able to get
your own license and do some
DXing from the rare end. By 1984,
I think we'll be putting together
the Borneo Super DXpedition if
enough of you like the idea. As I
told the chaps when we were go­
ing to Navassa, no matter what
else you ever do in life, this is one
experience you will never, never
f or g et. The exper ie nce Is
priceless.

One little hint for those with
the guts to make the decision to
come to Sabah: You will enjoy it. I
guarantee you will enjoy it. But
be sure, if you stop at the Hyatt,
not to take an inside room. The
enter ta inmen t in the central
atrium is loud and conti nues un­
til midnight, fill ing the room with
9().dB sound. Take an outside
room.

lion. adding an RIT and imprO' ing the se·
lec t i'ity. I w il l answe, all replies and
refund expenses.

Paul Newman G41NP
3 Red House Lane

lelston, Sulfolk IP16 4JZ
United Kingdom

I need 3 lubes, type 12JB6, lor my Qfake
TR-3. I cannot lind these tubes in aralil.

Waltar Pe,a;ra Da Costa PY4Z0
PO Box 207

Aragua ' i. Minas Geraid
38440 Brazil

I desperalely need paris to repair my
Haflicra!le, s FPM·300 t,anscelve" I will pay
fo ' a cornorete non·work ing unit or the
audio amplilier module. a U40t balanced
mi xe ' assembly MX .1 , part number
150.Q18555-Oll1.

Robert Sondack VE2ASl
260 Rue Belleri....

St·luc, Quebac
Canada JOJ 2AO

I need the manuaf tor the HammarlUnd
HQ-l80A receive,. I will pay for copy ing
costs and send e note 01 thanks.

Bob Napoli K2lGO
Box 156

RI,erltead NY 11901

"Headl ight Reminder" which appea'&d In
the November "Circuits" leature on page
109.Q can be any COmmon PNP transistor.
but a 2N3638 or a 2N2901 works well; DI
and 02 afe 1N4002 diodes; R1 is a 5.6k. 'I.·
or 'I.·W resistor; R2 Is a 4.7k, 'I• . Or 'h ·W
resistor,

A•• ry L Jenkins WB8JlG
73 Stall
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"*- the J>e.t p.......... at the best~ lion and mU8k'al rMIIards n>1lw-ns !be-..!

Req1l1re-= Apple DlalI. AppJe.oft 481t
. 428AD $39.95

NFL PROGNOSTICATOR MOUlCTAD! PILOTIPRECISION APPROACH RADAR
Gotl l"" " !nAlI:k line" 8 EfORE 1M wttkt-nd! NfL PROGNOSTICATOR kttps

f1y like an~ command Uk" II. pro. Exp"lYllC'r Ux- dan~r oJ mountain
updalnllft'<ll"tb olall NFL IntJIlS~h """""" and glve!!accurate prnllctlon&
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DOS C l18TOIlUI:R PaM , . , no!: ontt, but tw~!

Customlu any Apple Dl.'lk~r.. tln g System to meet your special n..e<L~' nJX"810N APPROACH RADAR- " Attenuon all a1rcraft .. . Melro AIr·
Rednlgn your catak>fl$. error 1Il<'SAag"" and DOS rommand$. Gain ronlrol of port lee no'" cloll«l 01"" 10 hravy fog!" As air trafllc controller, you m""l
your Ianguajle card. com m..nd pn:fixes and grttUng pl'O/olram,>. Make your ~ thr ey... of 1M pllols ...ho are too dOOle 10 the run.....y to tum back.
Apple more frtendly ...llh OOS CUSTOMIZICR 11M: cn:wtI and P"'"""'nf/:e~ are depending on YOU to gel them do...n safely!

Require. : Apple DI•• Appleton 3:11t can you handle 1M preMun:?

«.AD $:14.95 Req1lll"e.: Apple II Or Apple Plu. computer, Diu. ane DI••DrI..e 3:1K
038:1AD $19.911

DISK LIBRARY
Your J><'"",nal dl"k llbmrlant Thl" package I..t" you "lore all your program AU or OU pro,ram. are run, docwneoted and run, guar....teed. To
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Require,,: Apple DI". Appleton 3:1K 1·800-:1118·5413

374AD &:19.95
Order yo ur lnat....t 80rtware Apple proeram" today.
Tbere'" oot" Nd ODe In the b......h.

• Appl<' ... " ....f/:Ist<"R'd lnId..mark of Apple Compule r. Inc .

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

YES!
I want freshly picked programs ... Send me:

_ __coplt$ of0362AD . 819.96

=
==::'.""?pIes of0145AD . 82495 ropi<'s of 374 AD • 829.95

coplt$ of 440AD 0 824 95 coplt$ ol4~AD • 839.95

_ VISA~ --AMEX __CHOCK __MONEY ORDt:R

U p

Call toll free
Rt. 101 & Elm Street 1-800-258-5473

Peterborough. N.H. 03458 33286.
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S ubscription Department
P.O. Box 931

Farmingdale NY 11737

MAGAZINE

print NFWaddr{"5I here:

If y ou have no label handy , prin t OI.D address here.

19magazine

Canada and M eXICO $22.97 US funds. Foreign surface $39.97

US funds. drawn on US banks.

Name Call _

o Extend my subscription one addinone! y(',H for only $1<) '17
o Payment enclosed 0 Bill me

Let us know 8 weeks in advan ce so that you won't
miss a single issue of 73 Maga zine.
Attach old label wher e indicated and print new ad­
dress in space provided. Also include you r mailing
label whenever you write concern ing yo u r subscrip­
tion . II helps us ser ve you promptl y . Write 10 :

MOVING?

•

Selling 73 Mag­
azin e will make

money for you. Consid ­
er the facts:

Fact #1: Selling 73 Magazine
increases store traffi c- our dealers

tell us that 73 Magazine is the hot­
test-selllnq amateur radio magazine on the

newsstands.
Fact #2: There is a di rect correlat ion between

store traffic and sales- inc rease the number of people
coming through your door and you' l l increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$,
whi ch means more money for you. And that's a fact.

For information on sel li ng 73 Ma gaz ine , cal l
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 Magazine ,
80 Pine S t., Peterborough, NH 03458.

80 Pine Sireet Peterborough, NH 03458

800·343·0728

~

~ Nam e Call _

"'~ Address _-t::: City State Zip _

"'

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Address I
City State Zip . ~

'-- 332R6M./

DAMEX
.:

3328BC

$12.97
Enclosed is $12.9i per

128 pages

Address
City _

State and Zip---------- - - - - -::::::::C­
All order> .hipp«! UPS if oomple<........ oJJ,..... gi""n.

Card , Expires _

D Yes, I want Selectric Inrerface (BK7388).
copy plus $1.50 for shipping and handling.

o MASTER 0 VISA

•
Daisy wheel quality
withou t daisy wheel

expense.
You need the quality print that a daisy wheel

printer provides but the thought of buying one makes your
wallet wilt. The Seleetric™ Inrerfaa, a step-by-step guide to

interfacing an IBM Selectric l/O Writer to your microcom­
puter, will give you that quality at a fraction of the price.
George Young, co-author of Microcompwing magazine's
popular "Kilobaud Klassroom" series, offers a low-cost al­
ternative ro buying a daisy wheel printer .
TI,e Seleanci» Interface includes;

e scep-bv-stcp instructions
* tips o n purchasing a used Selectricr»
* informat ion on various Selectricrv models, in-

cluding the 2740, 2980, and Dura 1041
e uriver software for ZOO, 8080, and 6502 chips
* tips on interfacing techniques

With The Selectric lnterfcu"e and some background in elec­
tronics, you can have a high-quality , low-cost , letter-quali­
ty primer. Petals not included.

Signature _

Name

Credit card orders call TOLL-FREE 1-800-258-5473. Or
mail your order with payment plus $1.50 shipping and
handling to : Wayne Green Inc. Attn: Retail Book Sales,
Peterborough , NH 03458.
Dealer inquiries invited.
ISBN 0-88006-051-4
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BACK ISSUES- Complete you' collect ion: many are
prime COllectab les now, classics in fhe field' A lull COl­
lection is an in~aluable compendium 01 fOOI O and eiee­
uootcs knowledge !
73300 73 BACK ISSUE_BEFORE JULV 1980

.,.,.. " " , $ 3.00
73350 73 BACK ISSUE JULV 1980 TH RU OCT, 1961

...... . ........................, ,..$ 3,50
73350P 73 BACK ISSUE NOV. 1981 TO PRESENT

...................................... , $ 3,50
73005 73 BACK ISSUE- 5 VOUR CHOICE

73010
....... . .......$10 .75
73 BACK ISSUE - l0 VOUR CHOICE

$16.00
7j 'BAcK'j'sSUE:::':2S'YClu'Fi 'cHolcE'
iJ'BAc;o; 'iS$UE:':2!i ou~'cHoic'E ...$27 00
................................................................ $14,00

Shipping: Please ad d $1.00 per magazine. Orders o f
ten magazines or twenty· li ve magazines add $7.50
per order

Code Tapes
any four tapes for
$15.95! $4.95 each

5 WPM- CTJ'305- Th is is the beg inn ing tape lor~Ie

who do not know the code at a ll. It ta kes them th rOlJllh
the 2ti leite,s, 10 numbers and necessary punct uation,
complete WIth pract ice every.step of the way usi"" thll
newest blrll teach"'g technIques, 11 IS almosl mrrac·
ulous ' In one hour many peoPle-rnctudrnl k lds o f ten­
are able to master fhe code. The ease o f earnIng gl v"",
conf idence to beginners who mIght other wise drop oul.

"GENESIS"

"OUTRAGEOUS"

" BACK BREAKER"
13+ WPM~CT731 3-Code groups. agaln,.at a br is!< 14
per so you WIll be at ease.when you s< t down In Iront 01 the
5teel y...yed go_nment Inspectrn and he sta"s sendIng
you pla in language at ont y 13 per. You n~ th IS.exira
margin to overcome the paniC wh,ch IS unl_sat In the
test situalrons. When you've spent you r money and tIme
to ta ke the lest, you' ll thank heaven you had th IS back·
breakrng tape

"THE STICKLER"

"COURAGEOUS"
20 + WPM - CT7320- Code is what gelS you when you
go for t he E d ra Class license. It is so embarrass ing .to
panIC out ju st because you dodn't p,epare you rself WIth
th ,s tape. Though thIS IS only one word faster, the code
groups are so di ff icult mat you' ll almost fall asleep copy­
Ing t he FCC stu t! by companscn. Users. repo rt that lhey
can't believe ho w easy 20 per ,eally IS WIth ttl is fantasllc
one hour tape

6 ... WPM - CT7306- This is the pract ice tape for the
NOVIce and TechnIc ian Iicens"",. It is macle UP of on-e
solid hour 01 code, senT a t the o tticial FCC Slandard (no
other tape we've heard uses these etencarcs. so many
peop le flun k the COde when they are suddenly-under
pressure- faCed w,th characters sen t at 13 wpm and
spaced for 5 wpm). This tape is not memorizable. unlike
the zany 5 wpm lape. since the code grou ps are enHrely
random cha,ac ters sent in groups 01 trve

25 + WPM - CT7325- Ttl is is t he ta pe for tha t small
group 01 overachieVInghams who Wou ldn' t becom ent to
SImply sat isly the code requ"ements of the Extra Class
ilcense. It'S the loughest tape we've got and we keep a
permanent !rle of hams who ha"e maSlered It Let uS
know when you' re up to speed and we'll .nscuee yOUf
name rn 13's CW "Hall 01 Fame."

•.n

Sty le X

"'_ot_-

NOVICE
LICENSE
STUDY
GUIDEKL~GQD

~
•

III IE

For Your
Ham Shack
73 Magazine

Binders

Styl" Y

• P.-eserve and protect your collect ion for a hfelrme'
Order these handsome red b inders WIth gold lettering
$750 lor I , 3 lor 52l.75, 6 for $42.00. (PostpaId WithIn
USA , please add $2.50 per oroee outs'de USA.> Check or
money oroers only. no phone Of C,O,D orders , 73
BindefS, P.O. Box 5120, Phil adelphia, PA 19U 1,

°NOTE _Abo..c . dcire.. for B iDden onl,. .

W1NSD/1

GENERAL
LICENSE
STUDY
GUIDE

_ S ty le W

S'~/I

GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M. Daniel N8RK Thi s is the
complete gu ide to the General License.
Learning rather than memorizing is the
secret. Thi s is not a question-and­
answer guide that will gather dust when
the FCC issues a new test. Inst ead, thi s
book wil l be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
application form. Order yours today and
talk to the wo rld. SG7358 $6.95

I V\DIO BOOKSHOP
73

• NOVICE LlCENSE STUDY GUIDE- by Timottw M, Dan iel N8RK. Here is the most up to date novice
guide available. Ills complete with infOfmalion about leaming Morse Code. has the latest FCC amateur
regulations and th", cur",n! FCC app lication IOtms. Th is guide is not a quesllonJanswer memorization
course bot rather It emphasizes the pracncat side o f getting a ham license and puttmg a stahon on me
al•. II ref lects whal l he FCC expe<:ts a Novice 10know without page after paga o f du ll theory, The meet
cu rrent information st ill avail able al last year's price. SG7357 $4.95.'

• NOVICE STUDY rAPES-I I you are ju st gethng staJ1ed in ham rad,o , you'll f ind Ihese tapes indispen.
sable! Th,s lIP-lo-IMe·mlnute reVIsion o f the 73 Study Cour se is the perfec t way 10 learn everything you
need to breeze th rouijtl l tle Novice wriUen exam. Ttleory, FCC regulal lons, aM operating s~ills a'e all
covered. and you'lI be amazed at how fasl you lea,n using mese tapesl

Once lhe l est ie behind you, tnese tapes will go right on being csercr, because they are packed WIth the
latest in form ation on selling up you, Own ham stalion, and gelling on ltle air.

Thousand.S o f peopte have di scovered how easy tearning from Cassene can be-order now and enle'
the fasci nat ing work! o f ham rad io ! CT7300 Set of 3-$15,95.'

sceousts have proven that you learn tas ter by li sten ing than by readlOg because you can p laya ca S­
sette tape 0 _ and over in your spare l Ime -even whIle you're dllvlng ' You get more and more in to
each lime you hea, It. Vou cao'r pr~ress WIthout sene tundamenta ls f hese thr"" hour. long tapes g 've
you all the baSICSyou·1t need to pass the No..ce exam ea.. ly You 'l l have an understandIng of the ba·
SICs which wltl be invaluabte 10 you to' the r"",t of you r lIfe ' Can you a ltord 10 take your NOVIce exam
without tirst listemng 10 these l apes?

L1BRARV SHELF BOXES- These sturdy wh ite coeeu­
ga ted, dirt boxes each hold a full year o l 73, Microcom­
putinfJ Or 00 Micro, With your order, request self­
sHc.klng label s l or any 01 the lollowi ng: 73, Microcom·
pUlmg, eo Micro, CO. CST. Ham Aadlo Persona l Com­
puting. Radio ElectroniCS, Interface Age, and Byfe.
Ordel l -BX1000-for $2,00"; order 2·7-BX2002-lor
$1.50 each'; order 8 or more_BX1002_tor $1.25
each ' .

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• CSL CAROS- 13 turns oul a fantast ic ser ies 01 OSL
cards at atlOu t halt t he cost o f h avlOg them done e lse·
where because they are run as a fill,ln between p"nt ing
books and other lIems in the 73 Print Shop. 250 Styte
W _ QW0250_ l rn $8.95 '. 500 Sty le W - OW05OO- l o r
$13.95'; 250 Style X- OX0250- for $895 ·: 500 Style
X-QX05OO; 250 Styie Y-QV0250- frn $8.95', 500
Style '1' _ 0'1'0500 _ 10 ' $13.95. ' Allow 6-t2 wk s 10'
de livery ,

New, updated editions

license study guide and novice study tapes.

of our famous novice

FOR THE NOVICE

'Use the order card In this magaZ ine or i temize you, orde, on a sepa,ate piece 01 paper and mail to: 73 Radio acceebcc • Petert>orough NH 03456. Be sure to include check or
detailed credit card Information. No C.O.D. orders accept ed. $1.50 to r the tnst book, $1,00 each additional book tor U,S, delivery and foreign surface. Fo, foreign airmail $10,00
per book. Please a llow 4-6 wee~ s tor deli~eIY. Quest ions regarding your order? Please write to Customer Service at the above address. \Pric es subject to cha nge on books not
pub lished by 73 Magazine.,

'--- - - - FOR TOLL FREE ORDERING CALL 1-800-258-5473----/



I V\DIO BOOKSHOP
ANTENNA BOOKS
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CUBICAL
QUAD
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VHF ANTENN A HAN DBOOK- The new VHF Antenna
Handbook details Ine IhOOfY, design, and const ruct ion
of hundredS o f d ifferent VHF and UHF antennas .. .a
practical book wri tten for the average amateu r who
takes joy in bui lding. not full of complex lormulas fo r the
design engineer. Packed wit h labulous antenna projects
you can build, BK7368 $5,95,'

BEAM ANTENNA HAN DBOOK (New 5th editionl - oy
W,II,am I. 0" If,. SIUdJl 0 COWdn YdY' b" dm I"oory, con
struChon arKI " 1'."aI IOl1. 101" " Odl ,on 00 \'''''' b"d lns
SWI1 CUrV"" dnd rndl ~h "' ~ SySlem". A muS! lor
Ser lOoS OXe,s. BK \ 191 $5.95

TH E RADIO AMATEUR A NTENNA HANDBOOK- All
about wire antennas, beams, tuners. balons. coax,
rad ials, SWR and towers, Clear and complete informa­
t ion, BKl l99 $6,95

VHF HANDBOOK FOR RADIO AMATEURS- Conta;ns
info rmation on FM theory. operat ion and equipmen t,
VHF antenna design and construction, eatenue-lO ME,
and the newest solrc-state c t-cctst. BK1198 $6.59 '

73 DIPOLE AND LON G·WIRE ANTENNAS_ by Edward
'-1. Noll W3FQJ , This is the IirSl col lection of vifl~ally

e.\I'Y type 01 wire antenna used by amateur s. Inc ludes
dimensions, configurations, and cet a rled const ruction
daiS IOf 73 dme,ent antenna types, Appe nd ices
describe the construc tion o f noise bridgeS, l lne lune,s,
and da ta On measuring resonant freq uency. velocity
faclar. and s w•. BK1016 $550. '

COOK BOOKS

TTL COOKBOOK- by Don Lancaster. hpiains wh at
TTL is, how It work s. and how to USe II. Olscusses prac ­
l ical applications, such as a dig ita l counter and drs·
play sys tem. events counle" elec tronic stopwatch,
digital volt meter an d a digit al tachometer,
Bt{1063 $950,'

CMOS COO KBOOK- by Don Lancaster. Delalls the
apphcatlon of CMOS. the lo w po we' logIC famil y
su ilable fm most app lica tions presen tty dominated by
TTL Required ,eading for every serious digital ex·
pe"menter! llK t Ot 1 $10.50."

TVT COOKBOOK - by Don Lancaster. OesC"bes Ihe
use o f a slandard televiSIon recerver as a mlcropro·
cesser CRT termina l. Expl a,ns and deSC"beS cna-ac­
ter generat ion, CurSOr control and inler!ace mlorma·
t ion in typical . easy·to-unde rstand Lancasle, Sly le
BK 1064 $9.95.'

IC OP·A MP COOK BOOK - by Walle r G. Jung. Cover"
not onl y the basic t heo ry o f t he IC op amp in \l reat
!leta,l . but a lso includes over 250 pract>cal cirCUit ap­
plicat ions, I;berall y Hlus tr ated. 592 pages. 5'1,,, 8'1• .
soltbOund, BK1028 $14.95."

THE WELL
EQUIPPED

HAM SHACK

HOW TO DEFEND YOURSELF AGA INST RADAR- by Bruce F. Bog ner and James R. Bodnar, a lawyer and radar
expe 't. This bOOk g ives you t he ammunition to challenge the radar "evidence" that usually leads to a speedlnll
conviction. The major part 01 the book deta ils the Inner work ings Of radar-you'll become more o f an expert than
most po lice o f ficers and judges. The rema;nder 01 the book outlines hOw to delend yourseil aga; nst a speedinll
t icket -the observations, measures and test imony you must obtain to delend yourse lf wlt houl the help 01 a
lawyer. The price is a lot less than a l ine! BKl201 $6,95. '

MICRO COM PUTER

SIMPLE, LOW·COST WIRE ANTENNAS FOR RADIO
AMATEURS- All new data and everyth ing you want to
know about low·cos!, mulll·band antennas. inexpensive
beams, " invisible" antennas tor hams in "tough'" tees ­
tions. BKl200$6.95

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd ad l·
lion) _ The l;1",slc on Qu a, ! deSign. T1",ur~ _ con
struU ,on. and "1-"""1'''", New 2'1<j e,I 'I ''''' (;0"'8"'5
new reeo an,! malcn ,n9 syste ms ""<J new<i " ta 81<, 119b
$5%,'

BOOKS

Th. C/Vldl\'C "r
"H~m °Rad ~ ,

•

WORL D REPEATER ATLAS_ Completely updaled, Over
230 pages 01 repealer I;stings are indexed by location
and freq uency, More than f<lmaps p;npoint2000 repeat­
er locations throughout the USA. Foreign hslings in·
ciuoe Europe, the Middle East, South America, and
Africa.llK7315$2,00

THE MAG IC OF HAM RA DIO - by Jerrold Swank
WBHXR Under vari ous call signs. WBHXR has been
hilard on the ham bands since 1919. He has watched
amateur radiO grow Irom the days 01 Model A spar\< coils
to an era 01 microprocessors and sateUite ccmmuntce­
t ion s. Jerry has responded to calla lor help from earth·
quake-striekn Mana \lua and tornaclo-ravag.ed Xania. Ant·
arct;ca, ont! o f man 8 loneliest outposts , has been a bit
less lonely, thank s to Jerry's tireless phonepal ching ef·
fort s. Drawing on his o wn coioetur experiences and
those o f many ot her hams, Jerry has complied th;s word·
picture o f ham radi o during the past six decades,
BK7312 $4.95

TEXTEDIT- A Complete WOrd Proc..slng Syst.m In
kil lorm _by Irwin Rap paport. TEXTEDl7ls an inexpen­
sive word processor that you can adapt to su it your
needs, from writ ing form letters to large texts. It Is writ ­
ten In moduies . soyou can load and use only those per­
t ion s that you need. Included are modules that perlo rm
right juslil icaHon , ASC!I upper/lowercase conversion,
one-key phr ase entering, complete ed itorial func ti on s.
and mUCh more! TEXTEDIT is wr illen in TRS-BO " Disk
BASIC, and the modules are documented in the
author's admirably clear tutorial wr it ing style. Not onl y
does Irwin Rappaport explain how to use n;XTEDIT; he
also exp la ins programm ing techniques implemented
in the system, TEXTEDI T is an in ex pens ive word p re.
cessor lhat helps you learn abou t BASIC program­
m ing. It is written for TRS-80 Mod elS I and iii w ith TR$­
OOS 2,212.3 and 32K. 'TRS-80 and TRSOOS are trade­
marks 01 t he Radio Shack Division o f Tandy Co rpora'
tion. BK7387 $997

THE SELECTRIC INTERFACE_ by George Young. You
need the quali ty p, int that a da isy whee l p rinte' p ro­
vides bulthe tllou(Jllt at buying One makes your wallet
w,lt. SELECTRICTM INTERFACE, a step·by·step guide
to Inte rl acin\! an IBM Se lectric I/O Write' to your micro·
computer, w,l l gwe you tll al qua lity at a fraction o f t he
pr ice. George Young, cc-eumc r c t Kilobaud Microcom ·
pUling magazine's popular "Ki lobaud Klassroom"
series , cue-s a low·cost alternative to buying a daisy
wheel printe r SELECTRiC INTERFACE includes: slep·
by-step Instruct ions, t ips on purChasing a used serec­
tric , ;n forma tion on var ious Selectric models, includ­
;ng the 2740, 2980, and Dura 1041, driver software for
ZBO, 8080, and 6502 Ch ip s, tips on interfacing tech­
niques. With SELECTRIC INTERFACE and some back­
ground in e lec tronics, you can have a hlgh·quali ty , rcw ­
cost, letter-qua lity p rinte r, Peta ls not inCluded. BK7388
$12.97

40 COMPUTER GAMES FROM KILOBAUD MICROCOM·
PUliNG _ Forty games in nine diUerent cat"ll0ries.
Games lor large and small systems, and a Section on
ca lcu lator games. Many vers ions of BASIC used and a
wide variety 01 systems represented, A must lor the
serious compuler gamesman. BK7381 $7.95 '

SOME OF THE BEST FROM KILOBAUOIMICROCOM·
PUTlNG_ A colleclion 01 t he best art icles Ih at have
recentl y appeared in Kilobaud/M ICROCOMPUTING.
Included is material On the TRS-80 and PET systems,
CP/M, the 8080180851ZBO chips , the ASR·33 termina l.

KILOBAUD KlASSRooM~By Gem\le Young and Peter Data base management, Ward processing, text editors A GUIDE TO HAM RADIO- by Larry Kahaner WB2N EL
Sta rk. Learn ing etectrcmcs theory w,thout prachca rsn't and!ile struc tures are covered too, Programm ing tech- What 's Amateur RadiO aU abOut? You Can learn the
easy, And it's no fun to bu ild an electronics project that niques and h ardcore hard ware construct ion projects bas ics of this fascinat ing hobby with th is excel lent
you can 't use. Kilobaud K/assfoom the popular aeries for mcoems. high speed cassette interfaces and TVTs beginner's guide. It answerS the most frequently asked
lirst publiShed in Kilobaud Microcompur ing , combines are a lso Included in this large format, 200 p lus page questions in an easy{lolng manner, and it shows the
theory w;th practice. This is a practical Course In d ig ita l ed it ion. BK7311 $10.95. · best way to go about gelling an FCC license. A Guide to
electron ics. It starts out w;th very simp le electronics Ham Radio Is an ideal Introduction to a hobby en joyed
projects. and by the end 01 the course YOU'll construct b y people around tile world. BK7321 $4.95. ·
your own working m icrocomputer' BK7386 $14,95 THE NEW HOBBY COMPUTERS-This book takes up WORLD RADIO TV HANDBOOK 1983, 26TH EDITION
HOBBY COMPUTERS ARE HERE! lf you want to come lram where '"HO BBY COMPUTERS ARE HERE!" reeves _ This book is thl:l bibi e 01 internalional broadcastera,
up to speed on how computers work-hardware and oJ!, w;th chaptars on Large-Sca le Integrat ion, how provid inllthil only aut horltat lYtl source of exac t informa·
so!tware-this is an exce ilent book. It st arts with fun- to ChOOse a microprocessor Ch ip, an introduction lion about broadcasting and TV stations world wide.
c amentare and explains the circuits and the basics 01 to programm;n\!, low-cost 110 lor a computer, com, th is 1981 edilion is completely rev'sed, giving cern-
pro\lramming, along with a couple of TVT construction puter arithmetiC, chec k in\! memory toarda.. .and prehens lYtl coverage o f short, medium and long waVl:l,
projects. ASCII , Baudot, etc. Th,s book has the highest much, much more' Don't m,ss th is tremendous va;ue! 560 pal ea ot vi t al aspects 01 worl d listening.
recommendations as a teach ing aid, BK7322 $2,41, BK7340 Only $247. BK11!14 1650

" Use the order card in th is magazine Or itemize your mder on a separate p iece of paper and mail to: 73 Radio Books hop • Peterborough NH 03458. Be sureto Include check or
deta iled credit card in fo rmation , No C,O.D. orders accepted. $t .50 fo r the lirst book. $1,00 each add it ional book for U,S. dell very and lore,gn surface For lore,gn a llma,l $10 00
pe' book. Please a llow 4-6 weeks for delivery. Questions regarding your order? Please wrue to Customer Service at the above address. (Pr ices subject to change on bookS nol

,""",,,,,,, ".,.,,"', FOR TOLL FREE ORDERING CALL 1-800-258-5473------/
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THE CONTEST COOK800k_ Tnl. Dock re"eals the
secrets o f lhat eltte g roup ct opera tor. who top the nst
when Ihe conte., resu lts are publi . hed. It conlains
delai led " 'llge.lioos lor lhe lirs l·lima conl".I", "'. ....11
as tIPS lor the adYanced operator, DomeSIIC. Ox. a nd
specially conl"s" . re all d ISCUSsed. comple te with
photog'aphs and d'llgrams showi"", the eqUipmenl and
operatll'lQ aids used by lhe lop scor",.. For Ille seriou.
conte5I",. 81<1308 S59!L

EVERYTHING YOU ALWAYS WANTED TO k NOW
"'BOUT "'MATEUR TELEVISION, (but ware .Ir.ld to . at)
- 8 y Mika SIO"" WIWIQCO, Tllis book Is a com ple te
guide to seTllng up your own amalau' radiO tale_I. Ion
. Ialion. It contalnS_A hi.lory. what equlpmenl you
need. "ideo theory. cameras. recorders, lilllltin'l. Spacilll
ettecte, sound ATV OXln9 . mobi le FSTV. ATV ,epe.lere.
ATV grou ps. bu ilding prOteCts. lesl eq uipment. de.l... d l·
reclory,' cumulati~ lode. c t over l000 .rt ic les on ama·
teur TV allll muelt more Thla II tIw new, 1982 &dltlon
From lhe publ,st>et's 01 Amareu, T~.1ort M~u'ftfI ,

BK12U $9,95

SSB .. ,THE MI SUNDERSTOOD MODE - by James B.
Wil. on , Single Sld..band T,an.m,••,on . . , thousands ot
uS u.e it e"e<)" day . yet it 'emains one 01 the least
unde••lood f.c at s 01 amateu ' radio. J . B. Wil. on
presents _ at metl'lO<lS 01 .ideband 'Ie""'. llo.... . ....
ply illust raled with chart. itnd schematic•. whlcll will
enllble Ine amDoho us reedef to conSlrUCI hIS ow'" SIde­
band oenera tor. A m.... 1 lor tlla technlCally·serlOUa h.m.
BI(7351 55 50 '

WORLD PRESS SERV ICE FREOUEN CIE S - b y
Thomas Hllrri"",lon can'l wa,1 10 heal tlla .......1"'01
news. or are \'O<l wonde'ing aboul tile news Ihllt \'O<l
.,." T he.tril'lQ1 Ree. , by AlldiO Telelype IRTTY) . 11
!I.e wortd news . nd " ncl., happen i""" Irom lhe
world cap,lols Oft. U nou, .O.y ba.,.,ThIS bool<giyes
\'Ou Ihe Irequenc'es llnO II""'. 01 brNdcast 01 suell
news "'....ices as AP, UP!. Reut"' •• TASS. VOA .Illl
London Pre. a . AIIO inCl uded IS ' n IntrOduelion to
ATTY WIth in lo,m.tion on equi pmenl.•nlenn••, .bbf..
"iatiOn.-e"e'yln,ng you need 10 get .t.,ted in AnY
BI(lW2 S795"

----_._-

INTEIlF£RENCE
HANDBOOK

TH E 73 TEST "
EQUIPMENT LIBRARY

/

Rf "'ND DIOn...L TEST EQUIPMENT YOU CAN
8UILD_ BI(1044 _Rl burat. func l io n. square w."e Of n·
e,ators . "ad.b le len;11I pul .. genera tors- l00 lItiz
.....ke r. I-I ..nd r! sw""pO"nerstors. • udioollC.•11" sig.
nil inj<lClor. 146 MH z sy...lI\e.il"r. di;i lal .e.doulalor
counl..... se"eral counle'l, pre.cal er. mic'ow....
meier . ere 2'52 pages Bl(lf)4.a 15 95. '

VOL. 11 "'UDIO FREQUENCY TESTERS- Jam·packed
wilh all kinds 01 audio frequancy lest ll1lulpmanl. II
you're inlO SSB. RnY. SSTV, etc .. ttli.boo~ 15 a musl lOf
you .. . 11 good book to, hl·11addic ts and e.perlmantera,
1001 L87360 5195'

ALL THREE OF THE ABOVE
ONLY $4.95 ORDER LB7365

VOL IV IC TEST EQUI PMENT-Become. IrooDle­
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cumul. tive Inde o lor 11 11 OU' yolu ...... lor Ih" 13 TEST
EQUIPMENT lIBAARY LB7362 51,95, '

VOL III RADIO FREQUENCY TESTERS- Aadlo Ireq"",,"
c y wll_. the common <:Ienomlnalor o f amateu, ,&dio
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..Ie and COffee! w.y. to use basoc and SPeClalt.led tool.
lor etltClrontc: pr<>fflC1•.•• well liS speclal!2ed met'"
work'"", tool, and Ille chemlClII II"" wh lCh ....e u$lllCl on
repal'S/'IO(>S. BK1'34ll $-4 95 "

BEHIND THE Dl...L_ Th,. booI< e.pla,ne. In deI.il .
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up to mlC'Owa"". 1I 'Ii\ll!S tile ,eadef II good idea 01 whal
tie ca'" llrod .and where to ltnd ,to Includi"", some o l lila
secrel stall()f\. such a. Ille C,I......nd the F.B.I.
E"",yll\l"", i. covered .I\OfI ot ... icrowave monitorl""'.
Anyone Inlerested on purella.,,,,,, II shorlwa"" .eee._
should hll"e a copy 01 th l. book. surveillance, station
iaYOUI ccremerenoo. antenna ,y.t"me. Inte.laee. and
Ihe el ecl.o magne l ic apectrum. a .e InClUde d
BK7307 $-4 .%

HAND BOOKS FOR
NEW! THE HAMSHACK
AM"'TEUA RAOI O CALL DIAECTORY, 1912·1983Edltlon.
Complied by: Jack A. Speer N1BIC.nd A.hok K. Ana rn:l.
Here illt and.1 a price you can aflord! A di,eclory 01
over 410.bOO radio amaleur. In the United Stale. (as
Ilcen$lllCl by HIe U.S Go"·ll. COrnplet",y updaled lor 1983,
Ea.y 10 hand ie 8% x 11 format BI'i 125.4 S12.95
THE TEN METER F" HANDBOOk _ by Bob tieilK9EIO.
ThIS handbool< nas been publi.hed to Ilelp tile len met ...
enillulla$lleern mont abOut tile many melhod. 01 con­
_.oons and ,rick. t~t are UMel 10 make • • i.lino unll.
work betl... JOin lila gre.1 ·' ,nk.......M 01 tile world on ten
F'" and enlOY 'Ile I. ntastic amounl 01 lun In commun~
eatIng wilh _I.....tall()f\. worldwide Oft len met...
FM. Blll1iO SolI ,95,'
THE CO" PLETE SHORTWAVE LISTENER'S H"'ND­
80011. 2nd EDtTlON by Hank Bennett .nd Hany L
'"'-4.... , n... comprehenSive 'lOIU eonl.in. load. 01
new inlormatlon from .11 oYeI , world Oft tile I.tesl
Ge...IQpmen" in SWL lechnology Club• . 'UOCia tiOn'.
P'.CtlC.I and alation.. A tl'torOUllh gu,~ to sl.Uons 01
u.e world by g.n",al cor>h.....t.1 .re••nd Irequency la
inCIu<:kM:l BI(1241 59 95
THE PRACTICAL H"'ND8ook OF A.....TEUR RADIO F"
REPEATERS _ by BIll Pastern.k WA6ITF (aulhor 01 73
.... gulne. monthly column "'Loo~lng We. n This ia lila
book 10' the YHFIUHF FM.., compiled !,om mate,lal
,ubmutad by o"e' a h und red Ind l_ld ua ls. Club•.
organtlatlOns and equipment m.nul.ctu rer., A "must
ha_e"' to r your ham shac k shell. 8 1(1185 512.95."
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WA6EQG- Thi, time ly h_ndbook cove ' s every type o f
THE NEW WEATH ER SATELLITE HAN DBOOK_ by Dr , RFt problem and \I " es you the solutions based Oil
Flalph E. r llgllar, WB8DQ t . He. " is the completlll y up- praC licalll . pe,iIl/lCII. Co. er! intlld llf(!nClI lo TV, ,adio ,
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Check D

YES!

Hertz . . . Marcon i ... Armstrong ... they all would have read 73 . Why?
Great pioneers get their ideas from great pioneering articles. Armstrong read detailed

accounts of Marconi's Cornwall to St. Johns transmission . Marconi was inspired by an
article abou t the experiments of the la te Heinrich Hertz . And Hertz was guided in
his experiments by the theories of the En glish m athematician Maxwell.

Throughout Its 22-year history, 73 has been a leader In the field o f ra­
dio com m unications. publishing m ore articles that helped to p ioneer
new areas of amateur radio than any other ham magazine. Articles
on single s ideband. solid state. repeaters . narrow band ;;;;;;;:--r-
communications. satellites ... the list goes on and on.

Today . the sptrtt of the pioneer lives on in each
a nd every issue of 73.

You need 73.
You need i t to keep up with the latest radio

news . You need it to stay abreast of the m ost
recent technological developments . You need
it to find out what your future rig wtll be like.
and how you can modify yOUTpresent rig to
ge t more out of it. and wha t the word is on the
latest gear. contests. DX ... You need 73 to
help you be the best ham you can be.

And who knows? Maybe the pioneering arti­
cles in 73 will inspire you to heights you never
thought you could achieve ... right up there
with Hertz. Marconi. and Annstrong.

To order simply fill out the coupon
below and send It in.
or dial toll free

Be a pioneer.
Subscribe to 73.

1·800·258·5473.

r-------------------
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I
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A816-882-2734

Thirty·ll" cnaractera .,• .-eh COIf>.

posed of 1_ rnarl<.s and lour apaoea. III
yarious c:omIllnatlonl- " • character II ...
~IJlld whic h does not ha" the correct
number 01ma rl<1 and s paces, the receiYlng
I la lion can Mnd . code to rtlPflal IllIIlast
Ira nam lsslon. ThiS is ca lled the "Autom"ic
Repetllion on ReqlJtltlt" I nd yields , ....
mnemonic "ARC" when relerrtng to lNa-Another coda Iystem wnoeh a1low8lor ..·
fOr correcllon is lhe ' 'T.... Over Radio." 01
TOR system. SomII tradamarl<a for S}'lt_
using TOR inc lOOll SITOR and SPECTOR
The TOR codes r_mble Iha Moore sys lem
In their lormulat io n, bul are each lou '
marl<s a nd thr.. spaces; Ihus. the chltrae>
lera II'M:lma8fJllI a re complate!y different.
The Fee noted aboJll is • Forward Error
Correction In wI'Iicn eac:II characler Is _t
multiple Ii~ to recei.... a -"Is to ...
quest a (:Olfaction. The reoe/Yaf ia set up 10
HIecl .nyo l lhl repeliliona which "-' the
COffeel ma>1<ll pace teue and discard the
real.

Althoug h lh ls is a n overvlew, l hope Ihis
e .ptains lhe more unusual Codes heard on
the .1•. II ther. is auffk:M:lnt lnt"II$t._ may
be abIa 10 deYOt. more lima Hl lhe lulu.. 10

achamea 10 dao lit.,.,.. of t"- coda
types. lei ma know with your cards and tel·
t..-; l look lorw...d 10 them.

I will cloea this month wllh a req uest
lrom anolher .eade r OUI west. Bob S&natl
W6TWR, In Va n Nuys. California, Is Irylng to
hook up a Siamenl T·l 000 RTTY unit. 11.
describes thil .. a daisy-wheel printer for
TTY! Sound. inlefestlng, bul .... neacb any
inlormatio n .... can 1ItIl. Anyone wllh ....,.
th ing of noIe $hQLI1d 0r09 ma a II.... and
sand BotlaCOJll' a l PO Bo~ 7323. Vln Nuya
Co' 111409. I'm aure he will apptaclale it

Wlillry to outli ne some more on lhe ter·
mlna l next month, and 01course somelhlng
Irom you, lhe readtlrs. This I. our column,
YOU" and mine, and betwtHtn old Model 1!)1
and new comput.... tharl qulle a range.
........ in ATTY loop.

[ 10 meet every net"Ci I
WITH PROBES: x I & x 10

. ONE YEAR FULLWARRANTY
• SOLID STATE

• ASSEMBLED&: CALffiRATED

NEW R ECTANGULAR CRT

(603)434-5371MODEL HM·203

t-IAMEI3
20 MHz

DUAL TRACE

LIMITED SPECIAL 555.00
Oscilloscopes

plesl-',t of KanlroniCt. and II'lll other IoIks
out I....... will be happy 10ans_ yourqllln­
liona. Write them . 1 1202 E 2Jrd Straet.
Law renc. KS~, .nd be sure to mton·
lion 13"1 RTTY Loop,

Spelking of Phli Anderson, he Pallses
Iiong • quesllon whic h ""eral othe rs haY"
alSO posed. Klrl< B• • lef WBeAXX, In Mi..
sion. K&nau. a nd John Ryan. in AIco¥e.
~ both a lso .... Interested in _aJ
of I"" ..ocoded RTTY 1iQna1. hosard on c0m­

mercial '.eq~ Kirk ....1_ a aerial of
such codes, incl ud ing bit IrNeraIon. bi'
transposition, TOR codes, SlTOR ccoes.
ARO, FEC, a nd SEt ·FEC codes. These s;o.
nals .r. unCOPYable on a sland81d eYllam
a nd can represenl a real challenge to lhe
lIard-cofe ATTY...

The li,.1 lew COClM Uked aboul are lilf>.
pie t-chnlq.... designed merely to ensure
some degoree at prlwacy. It Is lairly _y to
en,I.1on manlpu lallng a standard Murray
cNraclef to. say. InYMl QfW:I 01 more bit.
lrom ma rl< 10 space, 01 .-lee ...rSa. ThuI , the
letle r " R" wou ld chlnge from 01010 10
00110, II bllS two I nd 11lr&e were InYe<ted ,
and WOUld prlntas a" "I" on lII1 unmodilled
machi .... Similarly, one can cons illently
t ranlPQH tWOOf more bitl ln each c h. riIC·
lar, again .... deoll'" II unpnnt_ w,thout
the kay lor d!teiphetlng

TheM COl:le$ .... not di fficullto decode
with . comput.. program which recognizes
tile c lpf'le r a nd undoes what tile aande r d ld.
01 course, II the e n<:oding s lat Ion is rea lly
nasty, lhe c ha ractere can hit... bill bolh in­
verted .nd transpo$8od, but that il anothe<
convolution.

The Murray code. as _ all know, is •
live II .at code. While ASCII "- I.... most
common code using mortI lhan In. bit.. it
II .pparently qu lle ..ra on radio clrculta. A
comp"~ _ Ies 01 codal i. used on many
commerc ial c ircuits which has erroe-cetec­
lion a bililies , Know n " Ihe Moore code, Of
CCITT No. 3. il ls a __bil code Hnl syn­

Chronously, as ""Pll"Md to the aayncllfo­
flOUa Murray coda.

COMPARE the HAZER'·
with foldover + telescoping towers

• A.n_ne IVlI""'. mounl DfI H.............. Iol_ parallal 10
out_ 01 _ - ~,.. 10 _ IOJI Of "'- comPIataIY 10......-• S&'-'Y locII)'lferllDflHala<opera......." ..~ . ..
fIOIfTIIIl I"*t"'". _ ..... IaIl

• WeogI'Il " Inotero"" "'racttJ 10 _ w__.- onty lor

....."" • Iowoering
• W~t MI9POfI moot anterl ne • ....,.. UP 1O:lO 1iCI. h
• High ClUII ~y maten.11 & workmanll'l,p
• Sar.ty - l peed - con..n,enctI - IrnoDth t, ... ..
• Eo. I IOInllall and uM
• For Roh n :!O ' 25 tower - OIl'Ie' 10_" DfI ' IiCIUftl

Complata witn winch. 100 h.olcabla.hardwa.._ ,nolfUCl_
HAZER ,, -,. 5211 05 ' 117OOUPS
KAlERIIIS_ , $198.05' 113 00 UPS
HAZER tv -"11"" ,teal 52II1M ' $2800 UPS
$peoly"'" _a< ..... "' '''''"'9
IlUJI T1l'I EI+GIMEERIMG " .0 . BOlt 2U BOOHYtLLE.1IO t$J»

~ n,

audio, compuler, and _aOI'J' keyboard
OIkey. Front-pane! indCalortoinelude.~
lng LEO and bar~aph lEO, used to OWIta<
incoming aignala within lhe demodula tor".
paasband. The<e Is e.en. 1oop d rtYer aY.i~
. ble to switch an e~lemal 6().mA I~ $0

thai an a ntiq ue Mode l 1S can be used n.
prlnlef lor such a modern I yllem.

No hardwa r. of Ihls comp"~lty i. Iny
good wilhout aq.I>ally abIa $Oltwara and,
~~ng IN.. Kantronlcs lias ~
....ailable a group of progra~ known gen­
erically as " Hamllofr lhat intarlace The In­
terliltC8 10 the "WIe II, VIc-20, TRS-«lC, and
Ala ri 400'800 computera, Additionally, II I.
en tirely posslb le 'o wrlle cuslom eottwere
10 use Th"lnt"rlac" with olhllf compultlrl.

An Inltlresllng possibility la raised by the
noIt1 lhal tM Hamsofl programs, which
allOw lor Morse code in the So99-wpm range.
llO-, 67·, 75-, and l00-wpm Muru,y, 11(1.. and
300-baud ASCII. apIll'acrwn display. I..~
mit buffa<, Morae 10 during RTTY, printer
output, and more. will oper.le with othe<
Itlrmlnal u nlla. Th.1 mea nl th" you might,
e nd I tlmphaalu. mlglU, be a blfl to uM lhe
l1 a msoft pfOQra m belween your ccmpeter
and termln.1 un ll II a ll alae I. compall~.

Kanlronics makll$ no prom_ thaI you
can. bul it mlgItt be Inl ling to Iry.

A h.orther Indk:allon of t car. thaI _ I
1n10 tllia product ill a tuM section in I....
manual of Tl>e Interlace wI'IIetI deta ils I'f'106.
Illcalions r-.:s.d to optIf"e wllh cer1a ln
transcelYere wh ich presant plObl sms.
Whtlther I.... modlflca llona need be made to
The Inlerlace 01 tile Ira~, it Is S(lOtIled

out In enough deIall tha t aocompIishing !t>ll
Change sI'lOuld be no real prOOIem.

Kanlronk:a lias put logether • nice p.llCk-
age here. and I wiN be int_led to .....
!TOm thoM of you who ha.. uaed The Inl •
lace a nd l1amllOlt in its y. rIOua conligllr.
lions. I sm sure Ihat Ptlll Anderao n welt l,

"MULTI-BAND SLOPERS'
160, 80 , and 40 meters

CNlSI_lfIlI Olt patlormanc. of l tope rl il wtlll known . Now yo u c.an en-
. joy 2 Of 3 band BlGoSIGNAL ..portl l Aulomalic \N n<;IIw ,tchon'll - ver,
_ SWR - Coa ~ leed _ 2 kw po_r • Comoact -Ground or to wtlr le e d
· 11. ", Irom .n, lupport 2S lI , high Of h ig h.r . Ealy to In llill • Vtlry
lo w p ro hle _Comple le In l l ruCl io nl _Immed.at e shipment -Ch tlc k o k
3 BANO SLOPE R ' 16 0 , 80 . • 40 Mltterl · 80 II. lo n g $ 43 lMl h i ppd
2 BANO SLOPER' 80 6 40 Meterl . 4 1 fl . long $ 30.29: h ' ppd

3-BANO NQ TRAP OIPOLe, 16 0 , 80,& 40 M· I13I1 . long $ 66 00 Irl prg
2_eANONO TRAP OlPOLE. 80,' 4 0 M _ lI4t1. Io n!! $ 49 00 Irl es
FO R AOON'L INFO on lheM . nd Olher unique......... : • • 00 S ASe

W91NN ANTENNAS
BOX 393-S MT. PROSPECT, IL 60056

SATELLITE T V SYSTEMS
"COMPARE OUR Q UAun, PR ICES AND SERV ICE!"

WE MA."'lUFAcnJRE:
PARAllOllC DISHES MOTORIZAnor, SYSTEMS
POlAJI, MOL~TS l~A HOlDER S

DEMO T1'.AfLERS AlU.ll~L·M HOR.'o;S
CUSTO M r ARTS

WE STOCK:
\\'ASHBl'R»; GIl l ASf'lE AlUANCE
KlM DRAKE An;
AVANTIK l O\\'RAl'o:CE CARLE s, CO l'o:NECTORS
GARDINER S\\tTCHES &. HARD\\'ARE

CAl l , W RITEOR >'" FOR OUR L\.TEST BROCHURE AND PRICES.
" usn»; C. lE\l15 lE\\15 CO~STRUCTlO~ CO.

' <GGC no. BOX 100
<,'(\1 ·;8oI·21<.l1 HL'MllOlDT, rx 18 HI

"IN BUSINESS AT THIS LOCATION SINCE 1964 " , .'"

,
RTTY LOOP

n .....·• • grut old song ....,II'en by
James V. Monaco and Joe McC8r1t>y called
"You Made Me Love You." Ira lh, t k ind of
feell"ll t lult I gel In February, willi! willi
ValentiN'S Day al'ld all, along with!he leI·
tln ',om you, the ....,.,.". ...."'Om I truly
~ L.el',_ ....... you all IIhe to"",e
this manU•.

Starti"ll willi the uforeion ....~ t.ourm
lit<. '"World N~ Ton;gll'''). I "'.... note
her. lrom a coli..." ... In Cent ra l Amefica,
DavH:l Reuben HI".ls, M.D., • physlc;, n In
Costa Alca, Is a TR5-110 user who Is try ing to
obtain ao/lwar, 10< lila Moclell' '''' wili lln­
able him 10 both eoc>y RTTY atI(l lully Intel'­
I..:. l'Iia COITl(lIJIIIt on the air. Now. I have
alwaY'>~ a Ian 01 Mlftware lIOIulions to
Hharcr' ploblema, but not thiro I i...... It
peruaal through the publillhed li,,,.l.lu.'
really I.ill 1o clemonstra 'e mueh in the
"llrlclly sol!ware" vein.

On the otnee hend, I have received a
packet 01 malMlal that JUSI mlgtlt answer
-... 01 Dl'. Harris'. neMls. Kantronica. I().

cat"" In LaWt'tlI'ICII, KallUs. producn. _ .
salil.- RTTY interlace, which _ louched
upon In Decembeo . W,th some~ inlor·
matlon in hand, leI". _ ......tt..,. $oIy it
c.ndO.

Thelr bo~, c.lled "Tl>e Interl.ce," Is tile
hardware link Ihat turns II computltf a nd
smate ur t ra nscetver into a high ly $OP hlst~

cated RTTY S)"Item. II .lIows transmission
on Mu,,*,y, ACSll, 01 Morse wilh esaenlially
the _ OPef.t lng eonwH1ienct.

Tht' unit rtS&tl ill contained in • amaIl bo~
lhat .lIacMs 10.~temaJ de'Yicw IIVough •
Hhes 01 jacks on lhe bact< panel. II'lJlUIS
and outpuls .... proyiOed whieh accepl
a ud io .nd digi ta l inpul s between speaker

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randa llstown MD 21133
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ASSOCIATED RADIO 913-381-5900
8012 CONSER 80X 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1 .00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

/ X '.~,

, \( /'

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE SAVE - SAVE k V/S401

RTTV/CW .
For theTRS-BO

¥..

. , •••a

The Spider Antenna

MULTI- BAND A ••• .E:NNAS
7131 O WIENSM OUHI A VEN U E . S U ITE 463 C

C A N Ot;A PARK . CALIF. 91 3 0 3
T ELIE P H ON E : (2t31 3 4 1'546 0 ... t73

T he m odern mult i-band mobile antenna
- swit c h t o 10 , I S, 20 or 40 meters
without stopping to change resonators .
Features of the Splderf ~ Antenna
• The Spid ...r ' " Ant...nna is le~s than siKfee t high
and the longest resonator p roj e...ts out from th...
m::>st 24 inche~ . This giv s II slim pro -
file , 101•.' h ... ii:ht and lii:ht eii:ht , o ff...r · 1
ini: little wind resistanc and '\
diminatin ll: the n ...ed fo r II

sprin g m ount.
• E ach resonator is t uned t o
the desired portion of the band by
II tuning sleeve wh ich slides over t he
outside o f the resonator.
• SW R is app!"o>;imaterly 1:1 a t the
selected resona n t frequency .
• Base impedance a p p ro>; im atdy 50
ohms, requiring no matching ntt....ork.
• Id ...al for use on vans, ca mpers ,
motor hom es , travel tra ilers ; also
in m obile home parks, a part-
m ... nt ho uses and cond ominium s.
The Spider ' " Adapter converts
any mono-band an tenna wi th a half.
inch mast into a modern four-band a n ten na.
The SpIder' " Marlllmer' " is the ult ima t ... for
marine use. M ade o f non -mai:netic sta in!es:lsteel
and nickel-ehrorne plat ....::l bron1!e . using regular
Spid...r' " resonatnn and tuning steevee.
AccessorieS- B u mper. ball , anitle and stud
mounts. Quick disconnms. R G ·58A/ U coaxial
ca b le and eonnectore. Ground r.di.1 systems.
Coppa- foil and copper braid ground straps.
F or fur rhe r informarion. p ricea write o r ca ll

• A TrBdemarl<. ol the Tandy COrp.

Other features
include :

• Two Serial Ports
• Fourteen Buffers
• Automatic CW/IO
• Transmit Control
• Selective Call Feature
• Error Correction & Editing
• Word Wraping
• Easy to Interface
• 30 Day Unconditional

Guarantee
• Hardware Requirements:

TRS·ao Modell or III 16K
EXTERNAL TERM INAL UNIT
REQUIRED'tlr CROllln

L'IiclOPl'oduds
606 Slate Street, P.O. Box 892-A . Marysville. WA 98270 . (206) 659-4279

Featuring:
1200 BAUD OPERATION. Not limited to 110 baud
because of timing loops . 60 . 66, 75 & 100
W.P.M. Plus 110. 150,300,600 & 1200 baud
operations possible.
FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates; Program Mode (ASCII /Baudot) ;
Program Status.
SPLIT SCREEN VIDEO. Transmit & receive data
displayed separately .
REAL TIME. Automatic CW/IO without user in­
tervention. Automatically
updates at end of month
or year.

ROM·116
Now includes:
oTEXT EDITING
oRTIV PICTURES
-SAVE TEXT TO DISK Detailed brochure available on request.
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CONTESTS
Rober' Baker WB2GFE
15 Windsor Dr.
Areo NJ 08004

ARIZONA aso PARTY

Starts: 1800 GMT February 5
Ends: 0600 GMT February 6

SponllOfed by the Southern ""zona OX
AMQelahon. Single-operator and club ".,.
lfles. all ballds afld f'OO<)eS OO! no repealer

contact••no....ee. Eacll staliOfl may be
wor~1Kl only once pElf band

EXCHA NGE:

RS(l) and ,tale, pro" inca. DXec country,
or Arizona county_ Novices and lochnl .
clans also sign IN Of rr, respectively.

fREOUENCIES'

Phone-3ll95. 7230. 14280, 21365. and
asseo

CW -60 kHz up trom lower blind ed\Ie.
No>'ice-25 kHz up from 10-. b¥Id edge.

SCORING -

COun. 1 POI"l PIlI' phone 0$0. 2 POinll
tor each CW or otl'lef mode aso. and 4
polnll per OSO I,,,'h Nov;ce Of Technician
,n the No¥ice ~s. .....~ I ialoons
1T\l,Illiply OSO pOInts by numbet 01 slales.

0f0'tInQft" and exec counl"". OIhers
1T\l,In,p1y aso POi"" by number 0 1 ArllQna
(:OUnl... 113 max,mum~ TI'>e Club staliOn.
W1NO. alao (:OlInl ' as 1 mUll 'p1ier lor-.
Allzon• • ,atoo"s . Anyonl! work ,nll a ll
"rizona counhe5 and W7NQ may double
the multipller _

AWARDS:

Cenitic_tes for the highesHacoring .,a·
lio n In Arizona , non-Arizon... and NOylcai
TltC hnlc ll n. In addi tion, cerlllicatllS 10 '
hlghes l sco'e In any Arizona counly, Slate,
proy lnce, o r oxec country in which Ihl,e
are a t lent live enlries.

Ot her ce,' ihc a'lls lor Arizona and non·
A,izona clubs whose membe,s' scoreS

eombone lor lhe highesl SCOfe. Club entry
mUSI consost 01 at l....s I IIYei~ ....

'''''' 10 be eliOible_ Club res;dency Geter·
mined by mai l,ng add.......

ENrRIES'

1('I(l.'lidual entn"" should stIO'II each .t.
lion worked, exchange, and lime Ind Ir.
Quency o f each 0$0. Include a eummary
sheet 01 your scoring and dupe sheets lor
bands w"h more than 5/) OSOS. Enlry may
Gellgnal. one club wl lh wIlich you a,a pa,·
HCipaling. Deadline lor Indiyldual ent,!as Is
Ma 'ch 51h.

Club eotnes should be submilled by a
ctub office' wilh a summary 01 call SignS
and ela lmed sco res. To be counted to wa 'd
lhe el ub lota l, the ind ividual en tries must
a lso designate the cl ub. Deadline lor club
summa,ies is April 5th,

Include a la rge SASE lor ...sulls. Ent'les
should be add ressed 10: Southern A,lzon..
OX AssociaOon, C/O Phitlp M. g ,ickney
N7BUP, 1890 West Paseo Cuenca, Tucson

"''''''
SOUTH CAROLINA oso PARTY

Starts: 1800 GMT February 5
Ends: 2359 GMT February 6

The 0$0 party is again sponSCQd by I""
Colleton County Contestors, The _ Sla·
lIOn may be WO<t<ed on each D.and and
mode. SImplex only, South Carolina mobole

....tlOl'l. th.llt change counties lI'e con­

.,..,ed ne", st..lions . Novice and Techni·
c.an SlatlOl'ls please sign IN or fr.

EXCHANGE.-

AS(T) and sta te, prpyince, counlry, 0'
South Carolina COUnly.

SCORING:

","ona contacts e re wo' th 2 050 pcmts .
CW eontacts a re worth 3 poinl!, The multi·
pller 10' South Ca rolina s tal ions i! the
number or Slates, provinces , and OX coun·
Irias worked. Others mu ltiply 050 points

by lhe number 01 So<Jl h Carollnl COUnl"S
worked (46 maximum).

FREQUENCIES.

f'tIone-389!i, 1230, 1~280, 21~ and
eesec

CW-3560, 7060, 14060, 21060, .nd

"""NOYK:e-312!>, 1125. 21125, ItICI 28125,

AWARDS:

certificate to top-sc:ortng at . tlOn In eac"
South Carolina county, stat., prowlnca, Ind
OX (:()Unlry. "",",i<;e$1tICI TechnICianS com­
pele only wilh oIr- Noooq, Ind Tee"""
CloanS.

ENTRIES:

Include a summary sr-t with your entry
showinQ scoring and otr- inlormallon. In'
dic.t. each ....... mulhplier in your log as ,t
Is worked. No'licas ancl TltChnicians In·
dicate class On your entry. Inclucla • ta,O"
SASE 10' re sorts. Mailing daadl lntlls March
5th , Send 10' Calleton Counly Canlestors,
clO EIIIOI! Farrell, J,. KE4V P, AI. 3 Box 658,
Walt e' boro SC 29486.

NEW HAMPSHIRE oso PARTY

1900 GMT February 5 to
0700 GMT February 6

1400 GMT February 6 to
0200 GMT February 7

Sponsored by t". ceeeere e.ns ·
pOUnders, Inc. (WtOQ. 10 promotl t""
Wor~ed New Hamps./llre Awlrd , SIIIIOnS
may be worked once per band, per mode
New Hampsh,re statlOl'ls may work each
otlle<.

EXCHANGE:

SencI RS(l) and OOUOlry, ARRL secllOn,
Of New Hampsru'e county as appropnala

FREQUENCIES '

Phone-I820, ssas, 3915, 7235, t4280,
21380, and 38575

CW_1810, 3555, 10!>5, 14O!>!i, 210!>5, Ind
28130.

Npyice - 3730, 7130, 21130, and 28 '30
VHF_50.155 and 145.015 FM s imple x,

no ,epea te's.

SCORING:

ENrRIES:

Send your en try no laler lhan M. ' ch 12th
to the Concord Brasspounders, Inc.. do
Norman W, UllIefleld, AFO 1 BUCk 51., eo.
323. Suncook NH 03215. Inchde a large
SASE lor results and/or a",ard.

VERMONT oso PARTY

2100 GMT February 5 to
0700 GMT February 6

1100 GMT to 2400 GMT
February 6

Sponsored by If.e Vermonl Amateur
RadIO Dub (WtBOl. Each .,allOl'l m..y be
contacled once on eacl'I band end mo<le.

Repealer contacts and mutt'ple conlaclS
With the same slation on lhe aame band
and mo<le a re innlld.

EXCHANGE'

050 numbe.- and st ate, p,ovince, eoun­
Iry, or Vermonl COUnly.

FREQUENCI ES:

Phon e- 3930, 3960, 7230, 7260, 1.280,
14320. 21360, 28510, 5/), 110, and 14·...2.

CW-353O, 3730, 1030, 1130, t .08O,
21060. 21160, 28070, and , ... t .

SCORING:

Vermanl s t..,iOnS score one poii'll per
contact ",ilh any slltion. Mull,ply aso
points by number 01 Sl.les p11J$ C<lnlld,an
p.pyinces plus count"es (. xClude US/
Ca~ OIl1e<s score one po>nt per Ver·
mont contact .nd mUIl,pIy by ''''' numberol
Vermont count_114 max,mum~

AWARDS:

For nc,on.Vermont statIOns. eert,hUle to
highest·scoring stalion in eac" state, ","cw­

ince, ar>d country Ind 10 "'ll""Hsconng
NoyiceITechnici.n. Cerhl'utes will be
gl..... each Vermanl SllllOl'l subm'lling a
log, W!VT Award g,..... 10 alatoone working
1301 Vermonrs 14 COUnliH

ENTRIES.-

Send SASE 10' ollici.1 log and score
sheets. Send logslt..cslmiles, name, class
o f license, and ad<:t,ass nOl I,,' e, lhan
March 151 to: D. Neyin KKlU, W, Hm, North­
fie ld VT 05663, Include an SASE lor a copy
of Ihe resulls

CALENDAR
, .., .., ..
F-.b 50-1

F-.b 12·13
F-.b 15-16

F.o 16-20
F.o 19-20
F.o , . 20,.."
lII.r 5-lI
lII .r 12·13
III., 12·13
.... 12·U
M. r 12·U
Apr 9-10
Apr 9-10
Apr 16-17
Jun " ,1 2
Jun 2So26
Jul9-10
Jul 15-17
Aug 6-1
Aug 19-21
~ 11).11

South Carolln. 050 Party
Artzona 050 Pa<1y
Vermonl 0 50 Party
PrO.... HI"'P'hl" 0 50 Party
OCWA aso Party_CW
America RadIo Club lrrI_tlonal OX ContH l
A5 JI#guJ'" UHF.ATV (FSTV) aso Party
YL lSS8 0 50 Party-~

ARRL !nt.....Uon.1OXConlest-CW
RTTY Wand CMmplonahip Conlesl
ARRL InI_tloNl OXContHt-Phone
YL rsse 050 Party-CW
QCWA 050 p. rty-sse
Id.ho 0 50 Pl rty
Virginia 050 Party
CARF CommonwH lIh PIlona Conte ll
ARRL 050 Party- CW
ARRL 0 50 Plrty_Phonl
ARRL VHF 0 50 P.rty
ARR L Fi-eld Oly
IARU R. dio,port Chmplonshlp
A5 JlaQ. zlne SSTV OXConle.t
ARRL UHF Conti,'
AS JlaQn l,.. UH F FSTV OX Conlesl
ARRL VHF 0 50 Plrty

New HampShire sta tions scora 1 point
per a50 multiplied by lhe numbero! ARAL
sections pius count'ies piUS New Hamp­
s-hi'e counhes. OIhe-rs !COl'e 5 points per

New Hampshire aso limes ,'''' number 0'
New Hampshire counties work..,.

RESULTS
1982 AS MAGAZINE
NORTH AMERICAN

FSTV·UHF CONTEST

1 W6VCF 9989
2 WM AUT 56Il5
3 W08MAV 3560
• WB6AOP ~
5 KBeXL 3015
6 WB9MCF 1955
1 W2APQ 1901
8 WBeZJP 1905
9 WA9NJ A 1895
10 VE3FYY 1621
11 W6AVP 1820
12 W2WHK 1496
13 WASSA R 14~

1. K8HVA 1« 5
'5 KACI8 VT 1225

aCWA oso PARTY-CW

Starts: 0001 GMT February 12
Ends: 2000 GMT February 13
TniS is the 26ln .nnual QCWA 050 Par·

ty, ""th separate -....:IS IOf CW and
phone. You can wort< the sarna .,..liOn
more than once prQ'rid,ng 11 i, on anol.....

band. Only lhe I>and$ lisled under IfIQU8l">­

cee will count in tnis aso ~y.

EXCHANGE:

0$0 numt>er, operalOf', first n.me,
OCW A, ch..pter idenl,hcahon (o ll ,ci a l
number or n.ame~ Ind atale or country.
Members not .Ihbated ""In a et>apter
shoukluse '"AL ~

FREQUENCIES '

Any authorized amaleu, f' lKluency in the
bilnds Ihal a'e listed below is permlssable,
The f~ lowi ng suggested frlKlUlflc,es have
been se lected 10 minimize Inte,terence to
Ol" e ,S, but please feel f' ee to wande' up cr
do wn lrom these il you so de si'e , Bands'
3530·3 560, 7030·1060, ,.0 3 0 · \4060,
21040-21070, and 28040-29070. The a bove
a ,e selected as a s tll'ling place. When
pileu ps occur, don't be .fr.id to go to eilhal'
side 01 lhese " lKl uer>cles,

SCORING
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'"'",

"'.
"

1,045

",

' .000
'"..

a...

'"

",
'"ee

""

11 .562

12,4llO

'"

....
'"...
rea

'"esa,.....,....
'"'",.,
•

....
1,617
esa...

....
taa..
aa.roe

"""

Slation
WA4EBN
KC4HN
KIlR1I4
WA4PQM

W'WO

""'""""'G
AK7J
W080YF
K9GO<'
NIlCKC

""K
""'",...,..""

St;otlon

"'""mool"
W2QSA'

lOPerators:
KN2B, KAlF,

w"""'Km
W"""""
"~,

"""""'"WB3HUPIU

O<N".2A,.,
"""""'"Passaic

KCO"'­
WA2ASO
WB3HUPIM
sa l","
WB2KMR
W04SIG/M
Somerset
W04SIG/M
WB3HUPIM

SuSS"I
W2RO
W04SIGIM
WB3HUPIU
Union
WB20 NO
W04SIGIM
W83HUPIM
Wa,,,,n
W04SIGIM
WB3HUPIM

Count;..,

"rs
"

0'

U>
N. TX
S.no

'"0 "
W,
CO
O.H.

The S&nI! sla.tion may be """"'eel~ on
eacII tw>d. Crossmode I;Qnta.cta ~ no!

counl. Slngl6<)peralor s!;olionl may *Oflc
18 I'Ioun. m;llXimum. wIIile troe mull,-­
IIOt Sl al ions m;oyopeI";ole t,.,. .,.,1.... 24-flouf
period. 011 periodS ;ore no "'84 t"'an 30 m....
utes "KIl and must be noted In your 1Og(Sj.

MISCELLANEOUS RULES:

(Operalors: JR2GMC, JJ18TC. JH20XG)

o...t of Sta t"

".".,u
• • Multklperal Ot

......

....
'",
'"as
see

'"'"U,,.,
1617

Contecta
n

""---., """"""

Oul-<>f-Stlli. Si alions

3,475

""ro

"..
""

..
•

New J..--y Statlona

aoo Polnt. Sections
1018 72

'" "sec "

•

,.'"
'"

'.000
10

•

•."'"..,

33,108

'.W>
•

73,296

"a

1982 NEW JERSEY oso PARTY

su....
"""W>WO
KCtHN

Station
WA2QNW

""'0'
N2AEW

"'

W.PA
N, FLA

Station
KF1B

W""",
N1PUl
W81GlH
KA1ClV

K"'"W2WSS
W. NY W821PX
DEL NJARV
E. PA N3RJ

(Wot1<ed 21 COuntinl

K.'"
W>SK

(Operalors: AA38J
w""'"..

.""'""",no<

E. MASS
E. N Y

RESULTS

Station
At/anl;,:

W"""""......
WB3tiUPtM

&r/"'fJ'on
"" 0

W"""""
WB3tiUPIMc.._
W""''''''
WB3tiUPtM
Cape May

""en
W04$IG/U
QJmbf/r/and
WID
WD4SlG/U
Essa.
WD4SlGIM
WB3HUPIU

Gloucester
WD4SIG/U
WB3HUPIU
Hudson
WB3HUPIU
Humafdon
WA2HCC
W04$IG/M
WB3HUPIM
""eree,
W2Z0'
WB2PKG
WB3H UPJM

Midd l" s".
WA20NW
W04 SIGIM

W83HUPIM

2ND ANNUAL RTTY WORLD
CHAMPIONSHIP CONTEST

Starts: OOOOZ February 26
Ends: 2400Z February 26

SPONSORS:

73 and TN RTTY Journal.

EXCHANGE:

N;ome. AS. SSBer numbe'. coontry. WIK
st;ole or VE province. and OXIWK partner's
call, If no pat1ner, ieave blan~. It nonmem·
ber. send " NO NUME!ER: '

Opera t,ng cll lego,ies include: single
opeo-ator, DXlWK p a.nners. and YUOU
leams. A.I bcInds ..ill be used ;ond t fle same
sl;oloon ma.y be contacted on d,lIer""l
bandS fOt contact potnts but no t ascountry
mult,pllers. VHF and UHF may be used bolt
all conlacts muSl be cuect MId not through
repe ;OI"'S. Nel s are not ;ol lowed '

On HF, use the USA Gene,al.class band
portions. On 20 meters, be aWare of the
nelS on 14313 and 14336. Stay a.way from
'4332: leave i t open 10' OX members tfy ing
to mak e contacl s Check eo and 40 meters
on the hour,

FREOUENCIES'

SCORING .-

scc-e 3 poinlS lor each member con­
tacted on your o wn conlinent, 6 points i l dil.
Ierent <::ont lnent. Nonmembers ' con tach
count one poi nt. Only member stat ion con­
tacts count for mullipliers. Mult,pliers ar"
eacn st ;ole, country, and VE province. Also,
each team con tacted but only once for
each team. WIlen OXIWK partne<5 ccotect
each o ther it coonts ;os a dotIble mult ipj ier ,
If yDlJ ' tOl al de input po*", is 250 WailSor
less during the eetee QSO party, l hen
count an ;oddiliot'oal QO*ermultipl ier ol two_
Final score is troe sumol aSO point s t imes
the 100ai multipjier.

Special cerUric<lles "';11 be a",..dad 10
l he winners 01 eac/l CCllegc>f)l. Reoul.. cee­
t,fica.les for counlry, US stale. and ea.....
d.... pn:>Yince Wlnner"-

AWARDS:

ENTRIES.-

Logs must sIlO* dlI1e/1llT11!(GUT). statoon
OSQed, AS, mode, bcInd, SS8er number. US
SllIl8, VE pn:>Yince, oroountry, MId~ 01
,est lime. Summary st>eets :shl).,. stales.
Canad,an ptO'finces, coun lries. YUQM
tums, OXIWK teams. ;ond part.- ~

tects, Send logs and summary Sheets 10

Ric~ and Ulnnie Connolly jKIlROJ and
KAlA.UQ. Sl'" RI. I, Crod<er MO 66452 pr;or
10 June lSI. Be SU-e 10 indicate ..tlo your
OXIWK partner is!

meonber .. ,II COWlI as a Slngl6 point. Th,s
year's comesl has Inr" mUlt,pllers;

chap'ers. Slain. and counl'ies. For eacll
band, I!¥I!ty ""* cllllpl", 'S II ntlJlhpher 01
one. every new Slale (USAI is a mtllhpl,er ot
one. and every ne" counlry (ARRl oxec
lisl. is a mUIl,plier of t*O. Alt"" end o f tile
party add up ';'OU' .Olal conlKtS lor Ill!

bands and mult'ply il by IIIe sumol all your
mulhpliers lor all bands, ThIS ..,II g've ';'OU

you'IOlal and Imal score,

All llOug~ tnOlIl peopl" cc not lik" 10 g&t parlling t icket s. the hams in Plano.
Texas. gel one every monln_alld riley enjOy ,t.

Th.. Park",g Tid'" is the I\8*sletter 01U>e Pla no Ama teur Radio Klub. a nd 'I en­
compaS&M" ,a•• comllinaliOtl o r I'lumor. inl""""'iOn, and good lOOkS,

The good i0oi<1 Cilme from recenl e 'P8'"""ntahoo ...,th tile news l"lIer, .." tying
the type and layout In .nponse 10 '0NdM" leedback . The ,,,,,ut! ;s a ""'Y clean news.
1e1191'; the coIumt1. ar. welll.,d out and •.,ely eatl" typog.aphical f!fTCIt be round.

Inside lea'"," Include" lwo-monln calendar of _IS-not just a list. but a full­
fleOge<t ca_ wilhenough room 10 "''''e noles. Regular re.'u,es inc""'" 1 ••1·
lie Tal k: ' an educatlOftal coh...... on , •• Uoc handling. and "The Kowice Comer," a
long~ tribute 10 beg""'ing nama. December"s i$sUe feat..ed a , ............ of
some DooIlS 101.., Tn. E~P 1M' Ar. Wtx/"wltN CommllnicafHl<'ls. and Pr-.ctlClll
, '" Pr""m9 W"" /ofoC'/e AIll~.

HoweYef, 8011'" Ric k 0.00("" N5C81 1IOm,1. l/\a! he does have his limit aTions- ' "

t\ad orand d&lusions," he NOd '1'1" recent editorial . "0 ' "'''''''0 a coherent. cogent
and OI'-"'iM brllliani column, but I"-I ..as Quile 11 1_ hou's lI\1O ........ my !>O<ly
ShUlell lI..a~e lind my ~ebf'um hlId not .,.t lapsed into autopolot.M

Take a 1'Iall, Rick; ';'OU -.. " tor a lOb ..ell done.
73encou<ages chiOS 10-.d in lneir club _sletl,,"-. JUSllICkIrl!5S l hem to 7.1

Pine Su_1. Pell/fbofough NH 030t58. Let U$ kflO* ..hat is going on in your ",ea,

NEWStEnER OF THE MONTH

Yl ISSB esc PARTY-PHON E

Starts: 0001 GMT February 19
Ends: 2359 GMT February 20
T*O Sl~-hOut rest perIOdS _ r~,"'.

AMERICA RADIO CLUB
INTERNATIONAL OX CONTEST

Starts: 0400 GMT February 15
Ends: 2400 GMT February 16
Any ;omat.....r Sl;otlOfl ma~ing 1*0 cce-

tacts ..,' h Amenca Rad,O ClUb OX member
operators during the tllllO-day cont"t ..,II
be elig,ble to apply lor lhe Specilll Sol"",
OSL A..;o"I. StatlOfls mak,ng thr... eee­
tacts will be elig'bIe lOt tM Special Gold
SlIYl!f OSL A..ard. conlaclS musl be """'ng
the tllllO-day period lisled abCMI,~Ied
frequencies include all 1IUI!IOtized frequen­
cies in lroe 1()., 15-. » ,and 4O-me1", phone

and CW b;onds. hct>ange R$(T) and QTH
$WL st;oliOnS alll(l may lIP9Iy 100' I"'" a..8t(l

on a heard basis. FOI special a..ard, S«KI

OSl and 12.00 in US funds or 3 lACs 10:
AmeOc;o R;odio Club OSO Conlest, PO 80~

3576, H'aleah Fl 33013.

PARKING ..~'::':.. TICKET
PLANO AMATEUR RADIO KLUB

ENTRIES

Please ~"p sep~lfale logs lor each Dand.
logs should include Ihe lollowing in lorma·
hon: t,me IGMTl. call, OSO numbers. name.
chapte, numbe' or name, Slate or counl ry.
It IS tre respons,bill ty 0 1each conteatant 10
p,ovide a leg 'bie log (no carbon copiesland
10 list all claimed contacts. The totlll coe­
tact s and multip liers lor each palle should
be 'ecorOod at the bollom 01 each pag"
The to tal co nlaCIS 10' Ihe pa,' y should be
recc roec on the fi'Sl palle o f Ihe log. Log
sheets wi ll no t be relurned, Ma~e su'e you
have correct posl age when you mail y<)ur
logs, Send logs no late, Ihan Ma,ch 315t to:
Sllaceport Genter iI66, Donald McCler\Of1
N41N, 3075 Florida Avenue, Melbourne Fl

32901. Sepa'ate logs and sco'es must be
subrT1l1 ted for the ON and phone parlies.
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Enc s,olund SMIAGD (ngI!l) _11'1' complered e S"'mo,1I1I OXpecJolion in Ilia Pec,Ilc. m8~

irtg 47.600 COfJ/acts, f " end Eric Edberg W6DU (laltille/pad Enc sta~ In to<Jco ....'ro Euro~
durmg Ilia poor p,opaga/iOfJ Isst summer.

DX

OPERATOR CLASSES.-

lAl SIngle operator. I~I. I,.nsmille<.
pIIona only. lB) Multi-opar. tor . lingle I,an:.­
mIll•. phone onty.

ENtRY CATEGORIES.

IAl SIng" band. lBI Allband. llHlll fl'letln,

EXCHANGE;

Stalions wilhin lhe continental 48 OS
, 1.11•• and Canada mUlt " . n, mll .n RST
,.p()rt ilnd s l" e. provine.. or tftf'i lory, All
o t"'" a laliOns. incl udIng Alaska and Ha·
....ali, Ifanlmit AST report and ccnsecuuve
co nlacl numbe'

OSO POIN TS:

r

Chad Harris VP2ML
Box 4881
Santa Rosa CA 95402

FROM EASTER ISLAND
TO CHRISTMAS ISLAND

The Pacific ad.enlu,el 01 OXpedltioner
E'ic S;Olund SMMGO ....lIre menlloned in
lhe August. t962, editIon Of Ih,s column.
The saga 01 ho .... a copy of Inal Column
c.ught up ....ilh Ene ,eflacls the I\ICtlC
nalu'll of his 'ecenl s.. -monln /Otl'nay.

Fallc>'oN Swede ($M!>HiH ·s 111.,
lor. CW c.attsagn!l pocked up. copy ollhe
AugUSI 13 while his ItllP ••1 Ifl Houslon.
SM~IH sent lhe ilt11C1e 10 Ene Edberg
W600. who malnlalnac! da,ly 8el'Ieduies
..,h SM6o\GO <tSlhe IilnIlI' t><O'Nled the Paclf·
iC. W60U f"e<! ttle column 011 10 E1ic on
TiIf.wll, in ee Kiriba l' Islandl. One month
Iilter.lhe letter a" i\f8d in T..r....... p<.>Slmarlled
Ta'....an and marlled. "NOI'" T.,....an .. We ll.
some ot the Iett""s are the sams ,

Mea~ ....h ile, E, ic had completed his , ....0­

....eek ope,ation Imm T30CB and ....as in
PallO Pa\lO in Ame rica n Samoa, The lene,
conlainlng the copy 01 the column .as for·
..... ,de<.! to PallO Pago. but once again Enc
....as on Itle high ..,as belora lhe IeUe<
c.ugnl up ....,In hIm. Ihia """. _'ng for
C/lflSlmas Island. The lett.. mIssed Ene
l\I8,n.t Chrislmas. bullhe ....1forwarding
10 Ha",.ii did lhe tnck and Enc fina llygo110

1 QSO point ia earned for each .-lid
conlact.

MULt iPLIER POINtS.'

1 multlpl"" poinl ;1 awa,"-<! for aach 01
lha 48 conli...,lal OS , 'ates, Gatlad,an
pn:Mnces or I....tones, and OX counlrin
worked on NCtl band.

fiNAL SCORE:

Tot. 1 QSO polnlS Ilmel tOlat muttiplie<
points equ.ls cla imed score,

CONTEST ENTRIES:

En!flet must Include a se pa,a te log 10'
each ba nd . a dupesheet , a summa ry eneee.

see It>ol column menliOn"'\I h,s "Iorthcom­
ing OXpellltlOn" al Ine W!rY end 01 lh.t I"p,

Yo", OX '!lOf)f1e' caughl up ....,'h ....orld·
t'aveler E"c On hts .... ay !>ome 10 p'O\Iide
this updafe on one 01 the most successful
a ma te ur 'adlo jou,neys in many yea rs . E,ic
re . ie.... ed his od yssey 10' tne beneftt o f 73
reade ,s .

"Afte, InS Inlemat ional OXCOOl'ention in
Visalia. Caillornia. I headed for RafOlsngo
in N..... Zuian(l'S Cook Islands to meat my
yactl\. W......1 the generalors ilnd beam
anlflf'lnas ahead by ai, "eight to milke au,e
Ir.y WO<Ild a"'WI on "me. buI tl>8y dIdn't
_ up The Skl~ ....as an.1OUS lo ..a .....
SO _ saIled 10 deserted Su.arrow AloIl.
wher. I operated as ZK1AF.

"Boalore he died, a hermit had bean tne
soli occupanl 01 lhe atolt tor)'NlfS- I usecl
the desk lrom hIShu l as my opetsting tabla.
but I tllld 10 _ II to the shore of lhe
lagoon 10 gel .....sy f,om the I",," .'OUnd
the hul. II ....as lhe most beautllul operating
POSIHon on the trip: looking out oyer the
long .... " e a nd W,noom a nJ e nnas streteneo
ac ross Ihe blue .... atef. We made Iwo mo re
stops In the North Cook Islands , a t lhll in­
habited ato lls ct Ma nihiki a nd Pukapu ka,

"1 left my tranSPO'!afion in Fill since me
sk,ppet ....as heading for Ne .... za..land and
'NO<l1d mISS the otnel' PaCIfic iSI.nds. ,
SPIfll a month In Fiji looking lot a ylehl g0­

ing In lhe "ght d"echon. • hila opeoatlng as
302OX. And allllOU\lh lhe Island lias no
1.....,IOOfl. I rec:eoved TVI compI.'nll. II
Mams lhe netghbof's "'dao plilyefS _.

• multipiie, Ch«:klill. a nd a tist 01 eqUIP.
menl usecl, Cont..l. nls are aSked 10 send

a n SASE to tha conteat . dd,ess lor olfic;aJ
,~.

ENTRY DEADLINE'

All fIf'llrin mUlt be poslma l1<ed 1'00 lat.
than M. rch 2&. 1983.

o/SQUALlf/CA nONS:

Omission o l .ny ra Qui' ed &fItry lorm. op.
eflling In a _cess of Iltlla l po....e'. m.nlpu l.t·
in\l 01contes l aco,.a 0' t imes 10 ac hl""••
sco'e ad.an tage. 0' failu re to omit cucn­
care conlaClS ....hich ....ou ld reduce Ihe 0 ' . "

sens illYfl 10 my lo.·band opera tions in lhe
e-ening. Fortun.lely. lhe tetecommunlca­
tions o"iei.1 handl,ng tl'l!l problem ....as the
person who Issued my amaleur IlCOlflae.
and he ,001< my 8Ide

'·11 . iII jusl ill ....1 llIal I SPIfll lhe lima
In Fiji. TI'la pOOr PfoPagation and so/af
Ilares WOUld hI... ...- lot lrust.atlng OX·
ing. I fina lly found. yacht headIng fIOf1h. ,
pu1 T3fCB on lhe.II I,om Tara ....... _. I
sta yf!d ....,th.loc.1 ham. T3(I8Y, I dodn't leel
guiUy about spending. 101 01 lime Ilsh ing
a nd seeing Ihll lsl.nd, as T3e is not 100 'a re.

"In Tu• • lu I 'VCllI'ffld my T2AGO call sign
ina coup le ot hours and spent about a ....eek
ope,ating. I ....as the on ly passenge ' on a
seapla ne to weurererend. bul I had no trou­
ble gettin\l on the all a s fWMG.

'" fi na lly caughl up ....ith m~ lI"""'atOfS,
TH2 beam. and l,ansportation. and _ SIlled
lor Alalu Alol ,n the ToIo-a1au Islands. ThIS
....a s my la"o,,'. , 10Cl on lhe ""t"e ' ''11; ,on·
ty ....ish I had Deen Itlftfe ....' lhOut 'adIOS. Thot
Island is unspoolad due 10 its lack 01a good

a nd1orage. The naIl""" _ e e.lf......y
f"endty. IhfQW,ng INSIS 8n<l dances ,n my
honor, I had to .xplaln that lhe pileup. _e
....ailing and I h..:l to 'elUff! 10 lhe 'adlO.
They all thOughl , ....1$ a bil c'azy 10 Ii' and
operate lhe ,adlO .1' day and n'\lhL I ..........
gol lO _ muchollhe islands. a nd I thInk I
wou ld II ' e to go back to 'eally e."lor" I""'".
.... ithoul a ,adio_Ol at leasl .... 'Ih only a . e.y
small one,

"Atte' toue ....o nde'ful days we sa iled on
to Kanton Is land , me ra'e st spot on lhe t"p,
Kanto n .... as once a military base. SO old
buildings and s nl. nnas abound. Unfortu·
nalely. I could no l use lhe huge Iog-pafl­
odic a nlflf'lnas because _ had 1'00 po.,... 10
lum them.

" Kanton', lwo--dOz"'" ' esidents enjOY
joont 8dfl'\ln'Str."CIfl Dy the Unlled SI.l..
and Ki" bat L Thus. I could use t.o
""'lIsogn" U'AO and SMtAG{)(KH1 To
reecee the confusion and to gl.... OUI U
many contacts as POSaible, I atternaled
callslgns. changIng lham dalty a l 2.-00 UTe
U ....a s W!rY conlualng for me, so I hung UP.
sign . ilh my call. At 2400Z. I would lUff!
0"1' the SIgn and change Ihe call,"

E'iC'S dedicsl lon to his OXing is e.idenl
in the imp'ess i. " Sla!islic s he roiled up o n
Kanton : 19,000 cont acts in 5i. days 01
ope ra tion under each ca llsign, Hs ....o,ked
80 mele 'l be l....een 1100 and t300 UTC.
sun,ise ac'oss lhe US. 10 \live alt ope.-a lors
lhei' besl Chance tc ....ocI< him. even lhough
this was the mOddta 01the night in Kan ton.
In lacl. Eric~ by on only a COUple o f 1'lOw,
of sleep aacfI n'lJl'll during hIS two-_
stay, ~The<e _. no aoeial d1slfaetoons on
Kanton.~ E'ic relales, ·' but 1did 0'l'I. liltle
tired the second _.nEric ope.-allld the

'adio nearly .lllhe t,me he ....as on Kanton.
e.cepllor • SInglet .ft""'OOfllt\al he Spenl
bi'd walch'ng ,

E' lc ' s lasl OXpedltion a lop .... ..
Chrisl mas Island ....he'a he opera led lor Ii .
days as T32AJ . When he final ly lie .... InlO
Honolulu a t the en" 01 lhe voyage. he

. 11 ICOfe more Ih. n 2% .,a a ll grounds fo'
Immedia te di$<.l.....llhc.lion.

AWARDS:

Contest . wlfda ..11 be 'ssued in aac/l en­
try c.atSOO"l' and opet.,or claM in each 01
lha OS call d1stncll and c.nadlan PfO'<"
incea .nd temfOf'8$. u _I u in eac/'l OX
counlry ~ted,01,.. .w.'ds m.y be
i$!Wed allha disc'allon of the .....a rds com­
mlll_. A minimum 01S hou.. and 25 osoa
must be wOfl<ed to be .llglble for a....ama.

CONTEST ADDRESS'

Send an SASE to RTf'I' World Champion·
Ship Contest. c/o The RrTY Journal. PO Bo.
RY . Ca rdilt CA 92007.

deposited his fIg In • lock.. at lhe aicporl so
, t\at he 'NO<lldn', be lempled 10 w,n it on.

After .. ...eel< on lhe beach al Wa,kl.u. E'ie
I'lIaoed I'lOn'Ie lor S__. B.r"nd I"m he
left lhousands of "'SUed oXers. Among
lhe . 7.fjQ) conlaclS _e 1!'>ouSan<tS 01 new
ones and many mo<e tnousands trom """"­
band coonl"es. OX_ lrom II'l!l :lCllH:ounlfY
IieWlIIO llIe he.comeo worked E, IC. many at
-V Slop. Even Iong'llme OXers com·
menled on lila e xe.llenl handtlng ot the
pilaups. sayin\l Ih.1 II ....as al .... ays a
pleasu,e to ....o'k E'ic

"He gi.es eve'yone a fai' snake: you
kno .... you .... i11 get Ih'ougn lI"entua lly. and
he a lmos t ne" e ' misses a calls ign. no mat­
ler ho.... bad the pileup."

aSL CARDS
Those .no made one 01 lhe H,fjQ) eee­

laclS ....i'h E'ie ......1undoubted'y be Iook'''ll
for thei, OSL carda , So la,. in my series on
aSLs and OSLing. , h.... covered the
design o f the Card, fitling out lhe eee, and
maifing it to 1he PfO(l8f pacson. ""'.... leI' s
Iool< a l lhe mosl lun ".n o f Q$lJng: How' do
_ OSI lhe ca'd ~clf~

II 'f'OIl a ' e on a hllffY land ....no ISn '11I- tne
lastest . a y to \III 'f'OIl' 'eluen aSl is by
aanding a seU-addleslld. atamped e n. 1t­
lope (SASE) ....ilh you,ca'd, Le l'slook a t the
Iinel poinls 01 us ing SASEI.

Your lirst step In p,epa ring a n SAS E is
to choose a n a ppro p, lat . en.elope. The
en,..lope shou ld be la'ge enough to acce pt
st anda,d-sll ed ca'ds ....,tt'oul lotd ing: try a
Ie .... ot you, la'ge' ca'ds "'Sl. II you a'e ex·
pectin\l a ,elllfn card t,om outside Ihe US,
use an aIrmail fIf'lvelopa ....' lh lhe lillie col·
ored slashes around lhe~ In the place
lor the ,etUfn lIlld'ess. puI the can cree OX
st.,oon.

Nealty addfasa,he.,l'alope 10~f.

IncludIng your CilIlSogl\, and be C8relullo ,n­
ch>do! .'USA" .1 the and 01 YOU' add,ess
Use a sepa,at. fIf'lYOk>Pa lor each ceeract
_or a t least for Hen dlilerenl callslgn

HOI Tip; W" ' e lhe aso inlormation from
you' OSL ca,d on the InSIde ct lhe ,elUffl
&fI"elope flap, Fo, s xample: T30CB 13X82
0435Z 14003 'Hz 2.CW !l99 Then if the
en.elope gel s sepa,aled hom your ca'd,
the OX slat ion 0' OSL ma nager can h ll cvt
and mail you a ca,d based solely On lhe
en.elope.

U you a 'e mailing you, ca," and SASE 10
• s lateside slatiOn Of OSL manager, you
can include. US stamp lot relu,n POSlage,
/Wa lch oul lor poslage-<a-t. ecreases. and
"lClude """""iltl poslage 10 pay for the
r8lurn.) &II what II you·'.malling your cacd
to Eflc 's OSL manaoe'. S M3CXS. In
Su~erl1 You can't ll'al S"'!ldlsh aIrmail
Slamps a l YOU' IOCiIl US pos1 OltlCe. so _
do you luppty sulhc..." relurn postage?
Mosl amateu's lUfn 10 the Inteenahonat
Reply Coupon IIRCI.

The tmy lAC hIS many mysl"",es or ilS
O....n hich .....,'11 e.plore in a luture column.
but e ·11 keep II s imple to, 00.... , In thsory,
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WAYNE GREEN BOOKS

KILOBAUD KLASSROOM
by George Young and Peter Stark
Makes learning electronics fun and easy. Fll'5l: published as a series in Kilobaud MicrocompuU"II, the
book combines the l~mlng of esoential theory with practical , hand._on ellpmenoe. l1>e ooune lJo.Wll!l
with bask electronic projectli and cu!mlnalQi In the constnlction of )'(Iu. own programmable
microcomput..... ~ di......t Instructional ll'll'thock of authon Younlt: 6: Stark make KIW BAUD
KLASSROOM • <imp!<! way for you to acquire . iIOUd t-,kground In digital electronics.

BK7386 (419 pages)... .... • • • • • • • • • • • • • •...... • • •.•...... •..... .. . . . • • • ' 14.95
:;::~

• • I.
THE SELECfRIC INTERFACE by Ceorge Young

10 I (J ,

•--

You rxul the quality print that II daiw .........-II>rinl<"T PI'O\'~ hut t .... lhoultbl of bu~ing 0Il0I' lnilk...
)...... ,•.-allet ....ill n... SEU :CTRlcn.1 I:'<oT E RFAC E• • step-h)·-st..-p Ilui"" 10 inlffiacirtJI: an IBM
So.-kctric 110 Writ to )'our microcompul..-r, .... ilt ltin· you. th.at fJU;llity al II fraction of tho- pri<'e.
Gc:<tr." ¥ oun j,t, , lIuthnr of Kilobaud .\litTtKW""I",'i"l': maltaZilll"'s l" 'I'..]ar " Kilobaud KIa.-.v<J<Jn1··
""'Ties. offen a ]" -ce..talt..,native to bo.,>inlZ a dai"}' wheel printer. '11M- Sf-:LECfRIC I~TEHf-'ACE

indudes: st."..b~·· slt'f' i/t'\lructiuns. tips on pu,cha,inj,! a ,~,,-od Sd....1.ri~-, infurmat ioll on \anow St-I...1rie
mudds. includinl/; tIll' 2740. 2!lRO. and Dura 1O-l I , driwr ."ftware f"r 7)11). ROllO. a nd 6502 (·hifl' . tifl'
un interfacing k d mi,I""'" , W ith The SELECT IlIC INTE RFACE and srm", hacklo!"II.md in ..h .1 rol1l<.".
you can have a hilo!IH lulllit)·. I""'-co.t . 1.·tl,·r-' luHllt}" printer. Pel al, n"l irwl"d,od.

BK7388 (1 2.5 P"1I:~"1. , $12 .117

••

GE1'1ERAL LICENSE STUDY GUIDE
By Timothy M. Darnel :"8RK

Thi., is therompl..te lZUido- to It,..r.enTaI~ . I_rninlt ratlw.-r than rJ'It"mOririlll( is the"'"'""' . 11m
is not a question-and-a............ li(uid.- that ..illltllther dl1'ol ..·hffi the FC C i.l5ut5 a ........ teo;t. I nsIeII.d. thi.<
b....l ..ill bt- a helpful mM"nT• ......-fuilonJ( aft.... II ham uJlltflldes to e.-.-al. Indutles up-to-date
FCC rules and an I I>plication fonn . Ordr.- )'OUJ"'I today lind talk 10 tlw- ...-orld .

SG7358 {87 pages) $6.9.'>

"fA?1la ••
, ! ' ~ ' ..···£JJ;II'lOVICE
I [ I i [ i II I ..,.... L1CEIfSE

I ~ j : ~ : I:j . ~;GQi> ~?8l
I • • ~~"..

'il ! ! ! ~ -
• !3 , I

NOVICE LI CENSE STUDY GUIDE
By Timothy M. rJaniell':8RK

ill.,re is the m.at up-t<..dak fIO\'ice Jtl ,ido.' .sail.hl... It is COffipld.. with information ab....1I"arninl/:
Mo..... code, has the 11I teo.! Fr -c amal..." A"'Ii(l ,la tioll'\ and lhe ""rrent FCC applicalion form, . Thi,
lo!'lide is rwl a qut..t i..nla.........,r mt'ITlOrization """'''''' hut rather it ffi11,ha';res lhe practical <iid<."' I!''l.
linJ( a ham 1it.'l"fN." and puttilll( a station un tn.- air . It reflt"Cb ",haol In.- FC C 1..-.:1s a S",it-l· to lno..
without pa!ZE" aft.., f'IIl!"' dulltheor}·. '11M- mo:.-t eum-nt information .till il..hk> at I ", > priore.

SG7357 (98 pa~) $-1 .9.')

TIlE NEW WEATHER SATELLITE HANDBOOK by D,. Ralph E. T.",art WBBDQT

i .[ i [ i IHere Is the completely updated and revised ediuon of the best-selling W<"<Ilher StJ",m l<! H"ndbook _

I I I containing all the information on the most sophi.,ticaloo a nd effective spacocrll.ft now in orbit. Dr.

I 'TaAA"rt h... written this book to !Ier\Ie both th., ~perienood amateur Olltellite enthusiast and the
[ iI ~ i I ~ I newcomer. The book Isan introduction to sate1Hte watch ing, providing all the infnrmation <equi",d toI· "I : III : con,t ruet a complete and hilthly effocti.-e It"oond . tatlon . Not just idea.<. but solid hardware deo.igm
~ . I ~ I ~ and al l the instruction ~ry to opera te the equipment are includOO. For the thousands of expoori.

I . . mente.. who are oper. tinli( stations . the book details all procedures~ry to modify their equip-
I ment for the new oerles of SJ'IIC"Cl"aft. Amateur _!her satdli te activity represents II unique b!e-nd of

inlere<ti eooompamnit electronics, meteorolO\tY and arnunaulics. Join the privileged ........ in watcl'tinll
the sprlacle of earth 1II!OOOIl from~ on your own monitoring equipmHlt.

I " ,

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS-PETERBOROUGH NH 03458

Il...-nize you. order on . oep&r.1e piece of ptIper and,...;l to W.Y"" C.-.. Boob, Atl: SoIl.. Pel.. bo'uugh, S H 0045lI. BeN~ 10indude d-l or drI.l~

tttdu ".rd inlorm. tlon , (Visa. Me or AMEX lIC<'epted.) No C.O.D. ordrn~. All oro..ru dd 11..50 for the (im 1>0<*. poolall" .nd handling; 11.00-eh
.ddlllon.J hook; 110.00 per book f<>rell" ili r ",.il. 1'1_ Il1low 4-6 w"",ID afte' ptlbli""tlon for ~Ii~. Questions roprdinK yuur order? PIMoe write 10
C...tome, Se~ .t the II.~ .tId......
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you can buy Internat ional Repty Coupons
al any US post cmce. Howe'e', I 'lave gol­
ten a b l an~ stare at some of Ihe smatter
branches when I asked fOi some IRCs. The
cost 01 Ihe IRC goes up t,equenl ly. but they
were sei ling for $0.65 each at last coun t.

You might be able to purchase lACs lor
less thmugh your local radio club or from
a SL managers and OX stations which re­
ceivea 101 at lACs. Ask around. A typical ass­
Ing p<ice might be $0.4<1 each, in lots 01 100.

The Internationa l Repty Coupon forms a
50rt 01 internationally.recognized currency
tor hams. IRCs are seldom cashed in at a
post ctnce. Since each is wort h one unit of
internat ional sur/ace postage in eXChange,
you wou ld get one $O,30stamp for each IRC
turned in. AI $.65 each, this is quite a loss.

The IRC has seve,al advantages in OX
OSLing . It is uni'ersally recognized, e'en in
countries where they a,e not directly
useful, such as commun ist count ries,
Eastern Europeans, tor examp le, cannot
buy Or exchange IRCs within Iheir coun ·

Iries, but they can send out any they
rece ive.

The ch ief drawback to the use of tRCs is
their expense. Many operating aids lor the
OXer spectly the number 01 tRCs necessary
10return your lIflvtllope and OSLvia airmail.
This number rangealrom 2 t05, so It mlghl
cost as much as $3,25 in IRCs to gel YOUf
card back from Sri Lanka, not coun ting the
cost to get your ca'd and return envelope to
Sri Lanka.

Because 01 the high cost of IRCs and the
poor exchange rate at the local post otuce,
some OX stations suggest a "Green
Slamp" instead of IRCs, No, not a real
Green Stamp. bul a US $1.00 bill. 11 costs
less than 2 IRCs, is almost as universa lty
recog nized as Ihe lAC, and usually is worth
more in exchange. The money is certain ly
uselul to the OXeteuce and often is used 10
linance luture OXpeditions

However, "Green Stamps" have their
own problems. Fi,st, Ihey are easily lost Or
sto len before the money evergets to the OX

station. Also, some OXers qoesuon the
ethics 01 asking lor money, espec ially ove,
the ai r, The ARRL will not accept QSLs lrom
stations which insisl on a cash "donation"
for a OSL But man y stations "suggest"'
rathe, teen insist on cash, Finally, a hoard
01USdol larscould get hams in some coun­
tries in tmuble wit h the local authorities. If
you are in doubt, stick with IRCs.

There is a third method 01 arranging lor
retu rn postage lor your OSlo Supply
stamps Which Ihe OX atalion Can uss di­
rectly 10 retum your card. In olher words, II
you send your card to SM3GXS, you pul
Swedish airmail postage on your envelope.
All you need Is a source 01 small quantit ies
of mint airmail stamps Irom countries all
over the world. You might try the loca l
slamp and coin dealer, but he is unl i~ely 10
have much 01 a selection, and he'l l want a
stitt prem ium on whal he doeS havs.
Wouldn't it be nice il some ham bought
suCh slamps In quantily and packaged
them tor indiv idual OXers?

Fortunate ly, someone has! Send an
SASE Iyou know how to do It righI, now) 10
OX Stamp Service, 7661 Roder Parkway,
Ontario NY 14519, for their current price lisl.

The use of these stamps has several eo­
,antages. The cost is com parable to IRCs
(and can be cheape, when 4 or 5 IRCs are re­
qui'ed). The OX station ,eturning your card
does not have to dispose o! the IRCs at a
loss no, arrange to sell them. He doesn't
even have to go to his local post office to
buy stamps to return your card. He msrely
fills oul your card , sticks it in Ihe envelope,
and throws it Into the mailbo x.

By making the OSL ret urn so easy for the
OX stance. the OSL·return rale increases
And isn'l thaI tlle point ot th is whole ocere­
tion, to get your card back as qUickly as
poss ible? So try using Ihs OX Stamp Ser·
vice and see whal It does lor your OSL
rel urns.

Ne xt month we'll talk aboul OSL
bureaus, Untillhen, good OX!

1

HABLA MORSE?

LEARN TO EARN

You're figh t on the mark regard ing
elimination of Morse code as a part 01 the
amateu r licensing process, Whal the FCC
really ought to fequ lre is that all hams learn
Spanish. You neve' know when SOmeOne
knowing on ly Spanish could get inlo an
emergency situation with only a phone­
capable rig and couldn't ,emember any
code (only time he used it was for Ihe tesl).

Just the other evening I Iislened 10 two
locals ta lking on two meters saying Ihat we
have to keep Ihe screen tighl and keep the
code. Then they went on 10 ta lk aboul how
they wera worl< lng 10upgrade and how nice
the Bash books wflfe. Who is kidding wham?

Drop the code and keep the wriltan, but
maybe print up 10 or 20 differenl versions to
make It memory·proof, Contrary to the No­
vember editorial In QST, the lime IS now.

Chl rlea L KelHy WB2E DV
Mlyville NY

1 1

Withou t going tota lly into tne cecate pro
or con on lhe code requlremenl and just ili·
cation lor each question onlhe wrilten ex·
am, it appears to me that bolh have strong
and weak points. I submltlhat anyona who
has reasonable Inlellig<lOC8 and desi re can
learn the code at 5 wpm, Whelher 13 or 20
wpm should be requifed lor phons privl·
leges, I question. Also, the theory exam cer­
l ainly has a problem. I think Bash is wrong
to provide direct answers to Ihe FCC ques­
tions! Howaver, I Ihink he is righl in that
ser-e questions are rldiculoua, The word­
ing and conlent o f some questions are cot­
daled and Would not lend themselves to the
SCWllny of a li rsl·year education major.
Maybe H.R. 3239 will provide soma changa

Pete Thlcher H4HOZ
Rlleigh HC

make my recommendations for improving
amateur radio.

I. Keep the code as a license 'equire­
ment but SSI the General speed at 10 wpm,
Nothing sac red about 13 thaI I know about.
The single Item keeping more pflOll le Irom
becoming hams is $$$ lor equipment. And
require a code retest with every renawal. If
thaI's too hard to swa llow, set 10 wpm lor
TechniCian and granl phone on 4() and eo.

2. Expand Ihe phone bands. An awful lot
of our Irequencies a,e wasl ed

3. RestructUfs Ihe written lest 10 be
a true evaluation 01 knOWledge of rad io
lelecommunications.

I

Rober1 A. Wiley WD9FQD
Solon IA

INCENSED AND LICENSED I

Iionship the National Ril le Assoc iation en­
joys wil h Ihe Army. The mililary should be
weil l unded fOi at least the duration at the
Resgan administra tion, and it has a vested
interest In rule 97.1(d). Today's armed
lorces, particu larly the Navy and Air Force,
have a far greater need for etectroorce and
communications experts than lor skilled
, ltIeman. aeeerve. National Guard, and
ROTC units arS convsn lenlly rccetee close
to population centers and should be eage,
for a chance 10 show their best side to
young etecircmcs enlhusiasta,

The FCC should be glad togi veup the ex·
pense 01 the l est ing prog,am, and Ihe mlli­
l ary should wanl a prog ram thaI actually
determines pro fic iency in electronics and
communications skil ls.Oua Beauvais KB1F

AmherSI MA

abou t th e consequences of t urni ng
emergency communications services Over
to a gang of operators who uont even know
which way to t um an antenna to work an
auroral curtain-let alone (God help us!)
the reasons Why,

I've never had a heartIer laugh, nor mel a
bett e, argument for keeping licensing stan·
dards exaclly as Ihey are .

LETTERS
THANKS TO ALL

When the early morning hOurs of Mon·
day, September 6th, produced SOme 01 the
finest auroral curtain reflect ions I've ever
heard on VHF (and a dazzling visual light
show as well_one of Ihe hottest ever seen
in New England), I began to wonde r how in·
sxperienced Or un inlormed operators
would react to Ihis bizarre propagation phe­
nomenon and its ghostly northern ecnos.
Naturally, I tuned my receiver down to the il·
legal "bootleg band" 127.6-280 MHl ) that
lies belween CB and ten melers for a first­
hand look.

The band was hot with auroral rsflect lon
and my hunch was conf irmed in spades! A
hop across the band produ ced these
how lers, which deserve to be logged !or
posterity'

from an unidenllfied SOurce:"How come
everybody in skipland sounds li ke Ihey're
garg ling with Uslerine? This has gOI to be
the worsl outbreak of bad bfeath I eve,
heard. 1()'4?"

From a sfation in New Jersey; "O.K.,
MassaChusetts, but there 's 'lo ts ot a RM
from a station in North Carolina_he really
be booming in Off THE BACK SIDE (sic)o!
Ihis here beam!!!"

From fWO slarions in Maine: "1()'4 on Old
Orchard Beach . .. we' re aboul .50 m iles
apart but you're peakln ' oll the BACK 01 the
beam... 1had to tum north to pull you In,
and you' re right dead off lhe back 0 ' the
anlenna. I don't know whal to ma~e of it."

The next time someone ta lks to you
about Ihe advantages o! lowering Or
eliminat ing licensing standa rds tor the
amateur service, just renecr for a moment

In response to the notice you put In the
73 Magazine "Ham Help" co lumn for me,
requesl ing a schematic tor a Phllco 8lI
radio, I have so far had no lewer than 16 01·
fers o f help. I've wrilten to each one Ihank·
Ing lhem sod would Ilke to say thank you to
you, 100, Hams are cartalniy helplul people l

Chllrle, Ow,""

D,••m" I I
__________________ , THANKBASH,WAYNE

I BOOTLEG COMMENTS I Ihave subscrl bed to yourmsgazlnes lnce I
, 1977. In that tIme you have consistently vii·

ilie<l Incentive licensing (something we As a new amateur, I enjoy 73-even
WOs and KAs would nOI have thought 10 boughl a subscription. But atter 2 Issues I
question). For the last year or two, you have became incensed after reading comments
been attacki ng the Morse code require- from your otlle, readers. Hams apparently
men\. In your October, l Q82, editofial, you are a big bunch 01 hypocrites wilen it
demean Bash. comes to code and licensing.

Wilh at leasl t he passive connivance at The consensus_ at least judging Irom
the non-hams running Ille FCC, Bash has your magazine_ Is thaI ON is:
given you exactly what you asked tor. In- 1. A sac red co w: "I got mine, so everyone
centive licens ing is now a joka. (Wanna up- else must also su tter,"
grade? Send a check.) I received a catalog 2, CW keeps yO-yos 011 the ham bands.
in the mail lasl wee~ which altered Bash 3, Every ham constantly uses CWo
l apes ol l he code tests. Now knowledge of 4, Bash is oest roying the trad ition 01
Morse Is Irrelevanl. hams lor understanding radio.

Wayne, where Is your Grati tUde? Your Well, I say bull ! Firsl , ilcode isso sac'ed,
sermonll ing and lobbying jusl filled edl\o- then cu" enl hams would nOI mind tak ing a
rial space. Bash has accomplished your retesl at renewal time to prove pfOlic iency.
stated purposes. How can you attack him Betcha a lot 01Ext ra class would become
lor thaI? Novice, maybe! At a recent ARS aucl ion,

I don' t believe Incentive licensing has the auctioneer, In selling a bug wlthoul sue-
ever cctrered newcomers to amateur radio, cess, esked II anyone uses CW, The
Incent ive licensing Irritated a bunch 01gerl· laughter epcee lor Itself.
alrlc AM operators by crowding Ihem up Second, it appears to me that Ihe only
the band among the sidebanders. ham bands thaI are crowded are the phone

It lhe Feds ever caused a slump In new bands. The ON portion 01all but Ihs Novice
hams, It was probably by terminating Con- bands are unused by comparison. And
dit ionai licensea. The Bash ham s 01 today please tell me whal General, Advanced,
are the sons of the Ws, KS, and WAs who and Extra are doing on Ille Novice bands
llot thei r licenses by buylnll a new rig Irom sendinll al 18-20 wpm wil h umpleenWalts?
the right guy. Now to Ihe lest. The wrilten FCC test is a

I don't see how turni ng llcensinll over to joke. I sludied a complete Heal h course
radio ciubs can be much 01 an Improvemenl and the ARRL manuals, merrcnzec ali
over Ihe old Condit ional ayatam. I saw the sorts ollormulas, and flunked the lest. The
Bash booth at Ihe ceee- Rapids COnven- questions are rid iculous. My advice is to
l ion; thera were enough people standing l orgel Bash, or whatever, peruse a manual
around, presumably licensed amaleurs, 10 or two, lake and Ilunk the test, Ihsn study.
lorm a club. The quest ions don'l Change,

Possibly hams could learn 'rom the rsla· Now Ih st everybody is mad et me, I w ill

1_ _ --'1
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KITS

rn " " ,,.., a nd ,. " od modul. ;. """ OOod '0 . " '...
Molo><o" ..H......,1O modu'.;n I'" PAS ' 0 ... " " '
....p r ... . ,,,,., on ,h. '00 mHI ' 00''''' ' ' 'PO" "mon'" cu' 0' '''0 ....,... "" ,. Ik _ •. r _
"""'u,"",';' 'ull8 mH, "" o,""put.. p,ogn"' .
O' _ u"" 13 8 """ '0<;1 II ' 0 ..... To_ .."n. ,. , on
O i 2S. U< O, O' <26 2S mHI . O'foy...... "" 'y"""
~ Two frequenc ies available

FAST
SCAN

A m odular approach . • • for your o w n c ustcm-o estcneo ATV

sy s te m •• . . H e re ' s how TXA5.4ATVEXCITERIMODULATOR.S8Il ppd

*TXAS, PAS, FMAS Bnd TVC B asic Module " k g .

Call Of write IOf our complete lI_t 01speel1 ,cations, $\alion set-up d'ilIl'ams. and
optional accessories which incl ude antennas. modulators. cetec to-s, tltSt
gene,a(ors. cameras. etc. WE ARE A f ULL·lINE SUPPLIER OF ALL YOUR ATV
NEEDS.
TERMS: VISA or MASTER CARD by telephone 0' mail. or cheek or money orde, by
mail. All prices are delivered in USA, Allow th,ee weeks atrer orde, for delivefY

(213) 447 -4 5 6 5 C h a r ge card o r d e rs o nly

fMA5 AUDIO SUBCARRIER GENERATOR
•••• ••• ••• ••••••••••••• .••••••.••• $211 ppd

~> - "" " ,' " yOuf'-' -,..., .. ­
....' Tv_.' <S "'HI !\II...... WI> to , • p p "'_
,... rx~ O' v.. 2. 3. O' •_,O'. P ~ •• _ 1
""""~ '" too _ • ' 2 ... '8 _ • 2S ...._ . .." "" •.,"S.....,__......

1 ... p~ ...,11 "", "'" '0 .... n. R" S _ "" ,... >.""
"P' ''_ .'.." " "" !Ill m.. t>r ' ... rx..s "C"" ~
"""'" ... . "" ""'. P'u> _ ..om" 'O' ' ... .._ ........
..,,,. ""'" ,-." ,. "" """" __ ,""",u"" 13 8
_ '"'IJ'I'<o'0<l • 3 _

PAS 10 WAn ATV POWER MODULE sail ppd

TVC2 ATV DOW NCONV ERTER•••• SSS ppd$1._..PFIlQ1 (1 1 ", "Fl ...'
_ m.... """"'...ogs"'" ,... ..... _1Iu' '_ro,n' e.--:.. Ile,...... u"' .n'en
""...., TV ... ,...- '0 < ~ O' 3 v..","" ,_
<1IIl0 '~ mHl "- ' 210 ' . _.20 ....
S-_0'''''' TYC·~l .. ;'" " E6<S3S",...mp c!kJl> ..F)
",po S6\I PP<I

P.C. ELECTRONICS 2522 Paxson Lane,
Tom W80RG M. ry.nn WB6YSS Arcadia, California 9 1006

S:lM.9,";
SJ64 .95
$239.95
t1 2H 15
,nHlIS

IW or 3W ill
lOW input
lOW input
IWor3Win
3W Input

MML!+Io· IW. ts
M\.lLl~· lm..s
M\lUoU-50-S
MMLI+Io-,». I S
\.l\lLl+lo·2.'l

u. ""·output
IIDW output
50\\' output- .......25Woutput

SArE.....rE rUEV'S'ON RECE'VER

A dd a ir anwener o r convener to your e~"\ln~ 10m, 6m or 2m equipmenn.
Choose from the la r g~l selection of mod uk s available fo r DX, OSCA R.
EME, ATV.

TRANSVERTERS MMT 50-144 $209.95
MMT 144-28 $l9l-J.95
MMT 432-28 ($) $2U9.95
MMT 439-AT V $349.95
MMT 1200-144 $374.95
OTHER MODE LS AVAILABLE
w rite fo r det a lls

POWER AMPLlFI\illS
all models include RF VOX & Low :-Ooi""" RX Pre-Ampl.
(no pre-amp in MMU32-100)

WORK THE U.H .F. BANDS

4:l2 \lI b : lOO\\" output \ I.\ Iu.JZ. \l.lJ lOW input U-M.95
50\\" output \1.\l lA32-SO lOW input S2:JJ.95
~)W output M.\.lJ.AU..:lO. l IW or JW in • ao.k

12611-1296 ,' II"', e-.inIi: ...... W. td> for drlaih.. ~-.....

A.."1TENNAS (incl. 50 ohm balun) <, ..-:::.---- -....

2 Meter j -Beams: 12.3 dBd gain ~1""->>--
8 O\'f1' Bllorizon' l pol 08-2.\1 $63.40 J1-...-1 :: .
8 by8Vcrticai poi D8-2~I-yt'rt 78.95 I D8/2..\t
1250-1J(X) Mllz Loop- Vagi 1296-LY $49.75
Send 3M stam ps for full details o f all our VHF/Ufl F items.

FPLre-selectofi' ,filters Transveners £ V~ .
ow-pass I ters Converte rs ,::>"" -

v aractor triplers Anl ennas .~
Pre-amplifiers Crystal Filters ~

Spectrum Inlernl lional , Inc.
Post Orri« HOll 1084S ... ~36
Concord, MISS. 01142 USA
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HAM HELP

BEST ISSUE EVER

QST a nd Hem R. dlo ",e re my s lea dy dlel
01 amaleu, ,adlo maglll.- lor .. ""ny
yea rs a l l eire 10 admll_.t Ie.s ' .Inoelhe
Inceplion of Ham Radio. Bul In one "'. y or
a nolhlll. lhe llll magazl.- c....nged 1.1
ma gazi.- lend 10 dOI.nd I baclme dll/lf\­
c!'IInllld. Being the 'nqulelllWf .~pertmenl ·

er type. new e.cllllfTllll'll "'IS n II died Wl'lat
-.-I 10 ha...~ Iosl. t lound 'n 73!

111. e your Ildilorill philosophy of 'nch»
Ing lhelype 011f11c1es In 73 'NI'IIc1'l, /loCCOI'\1­

ing 10 SOffIIl put>li....... do not baIong In
-...1_ ,adio tnagIlinn, Hogwuh! For

eumpIa, one of 1'- c)flY' lind IlOOIIIlf

II'Ian mosl of UI belie"fll. lhe ham ".,amIty
wil. 1>1.. K~ln 10 lIS own ~YncM>
nous Sillelille. complete ",il tl mlcn:lw...
band lransponder! (Sea W. allink Re,lort.
Seplember 10.1982.)

0..0- lhe years.. I IUII'Iored Iboul 22
ham~ Ifl lc not the INst 01
wnic/l.as lhe popullf CO"1lIH:In 1""'0 "
lH. m Rldio, M. y, 19761- In IICl, In 73for Oc­
lober. 1982. John F' .....e WMWOl, ...,..
~The hrsl . nlenna I lOIld was t.... PQPUIIf
coIllllH:ln t\OfTl Sinoe If\en II his bIlcomIl
my SI.ndanl 10 wI'Ilc'" . 11 othlll . nl_
.... <:ompI'Ild.~

Seeing IllSlImonials lih 1M lrom 0oס11&1

.m.leu's gelS my .d'en. lin pumping '
1II 1I.I<"" llIe .-n *Oft""""lel But, . 1... one
can't 1'\iI... Il"Ilf)'lh lng. I tear I..... patIOIII

know .bout t!'lll 11176 Irt lc l. or ."'0
IUll'lored It.

TVRO . ilI ........ be 1M same Ilncto , ....1
.rtlc le ",es pu!)llst>ed. You po-obarbly .now
lhal 'eclangule' I'Ioms _elhe ~In" I....ng
originally, bul nollnymore. I Ilk. 10 IlIlnll I
should lake . tllllf\Y blI 01 C'edil for I.... t.
100. It seems 10 me bol'" t.....""teu' and
fh)n.a""'llUlsland 10 Iil.ln trom articles 01
I...ls kind; II "'arks bol'" "'. ya.

Keep ItIIl oood s lull coming. May be n l
/lYe n renew my 13 SUbsc,IPllon! And I mlgnt
lWef\ lind tlme 10wnle . n .rtlcle or 11'10 lor 73

Norm.n J. Foot W,uHUY
Elml'lu..IIL

P.S. My consulting business Is to 11.,ged&­
g ree an o utc ome of my . male ut radio .CII •.
Illa s O\Ia' ltla yeara, You, /ldllorll l CO'oI.,ed
suc h . posslblilly yet)' we ll,

The NOY/lffIber 1M 01 73ls lhe best .m-
alllU' ma"llZl.... I _n_.lmply
oulstanding In lIS Y. ' iety 01 conatrvclion
p,ojecle. T.... POwer·aupply po-ojecl by
WA6TTY Is 10 fiIOOd I eIln'l believa 11_ _

lo . n o " er of help lor . n SASE! The atep.lly­
s lap 'nl1rvcllons .re wn.t .re so aoraI,
, IS jed. I 2 y..... ago. ""'ttllfl 10 OST

and said I t I ' Is what ",e fI/lIlId, bul r m
.I'.id lhelettllt will gl¥llfl. s loc:lo. reply and
1"...1I1lnded. But ItIer. ...manyol u. wIIo
... nol lechnlcll wlzlfds wl'loWillI 10IN,n
.nd consllUCl. Wel~ KIlfl Wy.tt haa doni •
gtNI SIltYlce lor u.. and I do !'IoPa thaI }'OU
can 1IICOlI'llQIl "'Im 10 conlrlbule IfilIIrI.
How Ilbout • 66-loot 4- Of 5-bend c'-lp
,,;pol l simple, yes, bul lsn1 l1\al whll will
081 1!'IIl ....... ham InlO mP.lng rat/lflf tl'llfl
buying? A cursory IIl.1nce tl'lo'Ougl'll.... him
IllI wi lt Show you !'loW many iiams buy lhaoI'--Well, .nywly. if you _ prO(lo.o;fl

another IsauIl lor • v-r. II'lIl No.."w
IsauIl is worth the/lnnuaJ price. KIlIlP t1'll1
up Ind lilt OST kIlflP 01'1 WlI... Ihe6rNly COt\­

IllSllU~lt c iulla, ele.
I could """e P-oes 01 COI\Qf.tulllions,

I'm eo plused wiIn lhall-.

I KEEP THE GOOD STUFF I

1'--__1

ANTJ.SEMmC?

In}'OU, No<rembIf , 11lll2, .a"ori.1 raoan:I­
Ing how 1>If'd WOf1I illY' oft. you "" ole.
~glWfn IQUflI oppor1unlly, lhe US *OU1d be
U propoI\ionItely popullted wll'" waal.1'Iy
Ch i....... .. il ls waa lll'ly Jew....

I• • s sl'locl<lld and aurprlll/ld 10 read aucl'l
.n ob¥lou' IflI~Sernlllc etalemant Old}'OU
t.ke. 1-U"'Ily .sklng ban. ba l. nces . nd '.
Ilgloua perlUelllon? How l boul "'• • 1I1'1y
Calhollc.? Or we . lt"'y Protlllll. "ta? Why
did you s lngl. ou t .I......? How In oood con­
aclence eln you petpel ,.,,, ' hls ugl y mylh
. nd s le leolype.nd In doing 10 Inll.me the
!I ' 1lI 01.nl~Semlllam?

Ae • forma , New York... you muet be
I wlre o! ,"'e ma ny r1ell<fy unfortune la .Ie",·
Ish I. m li le e In ttlelo",e, E." Side 01 1.4 ....
tIIlllan . Old you like It,.,m Inlo .ccountln
YOUI e urvey?

You, polnl wouk/ "'ad lhelame e l·
IllCl lf }'OU "'ad dIlIIIllld ...I Ind au bslllul·
ed Ihe wo 'd "peo ple," By noting you l com·
IlIrlaon 10 "",e.II"'y .I."'.... Illhowed you
III I narro"" unttlln.lng person who m.y
prof/llll 10 be I.... of !)IN but In "",Illy is t\OI,

Mil<. Hllfbatm.n KM2F
N_YorkNY

", tlICtl. II leI go too long. m.y Clullll ItIIl
compu te ' 10 be 1lIl1l-d.'.ellng. Bec.Ullll lO
m.ny beglnne 'a .re buy ing l!'IIl machi ne.
tl'lllr. Is • ahort.g. 01 fiIOOd IOn ware, In
fact. , .... 11. lhe 0fIIl b ig IIlIlIlOfl ""ny IIollby­

Ilia m.y ........ lor not buyI ng lhe VIC.
N.tuf.lly, IdOn't w. nl 10 _ lhe dIlIt... 01

suc'" • I I.... computer. The solution to 11'111
problem. III I _ II, •• nol ao mue'" to make
.y. llabIIl pacl<agIld IOttw.re . s II Is lor
magazlnn, suc'" ••73. to puI)Il$ll 10111'1".
.Iang w"'" Iftlclaa whlc'" e.pl. ln l'Iow . nd
why I..... IOttW.'. '/Irorks. 'fh;. would not

only ""k. aott ,e ••Ill.lblll but 1110
WOUld aupply 01 VIC 20 owne<s wlUI •
belter UfI(Ief'Iland'ng of IhaoI, ClOmPU,er so
t ....1 II'IIly. 'n lum, COUld """ eprogflmS 10
be put>lilhlld.

I h.aWf ..men • number of prog,.....
wn let'l WOUld be 01 int....1tohlml, aucI\ IS

RTTY .nd MOfII prog,.m•. prog'.m.
wnlc... Iraek OSCAR. e lc. Also, many VIC
owne<s OOn'1 rea'!la flOw IImpIfl lt is 10 If\.

tetl_ • ModIl33 ASCII IflIap1nl.. 10 1IIIli'
compu1er 10 _ IS • line prinler.

I'm aure It\Il it}'OU~Iiglle t l'lil . bIl
furl ...... }'OU will f'nd 1...., prlnting II'IlIlnlor­
Il\IIIon COUld be prolilabla not only 10 IIfII­

IIlUt ladiO, bullO 73 .. wall

JIm~KF1T

W~RI

""hila ' ''' _ bHn .n/~Semlllc bfffOfll, ,
fIl irrk In your caH ' mlgfll bIl . bJa 10 maklt
. n lI~capt_. You, .Ir, aPPfll" o fI . .... l'Ilry

Nrlou. Inlerlorlty problem. AI any ..,.. ,
f18lhar , ,,. , you . ,. trying 10 INkll a en.
",., ,...... I, aomalflirlfl wrong ..iFh bafng
.-..IuI. W.". tIIar• • good ..t_ fiz.
lion lor your~/ I. IIu.. 10bIl ., """"_ 'ui •• you I,*," rou ./>auld, No. rm no,
• nW.w. • n,;.cflirtaN. .nri-Ce'hoHc, .n'~

WASP, .nd to orr. . nd lIN tIIlffy yeara 01
adlrorie/. 10 bK#l me up phi. II wide
..nge 01~I tnanr1. 01~ known
peraun lon .nd~. rm kno*fr. , ,hln"
nol 10bIl.n,~A ..b- ..1Iich may rairtl .... In

your ••'_.IIon.No.-. 1""'1' admit 'flal'do
h... my preJUdICe• . bIlitr" an ti-d'Ull'
IwItIdt ItIdt-. IobIlcc:o! .ntl-all.blla'"
_ 11.nd _ , 01 rou know wflal fIO'IJ'&">­

1I\Ilfl' IIfl'8">CJaI I a m talafflrIg ~ .n!H&l;'
_ .. • nrullnar.<;y . .. . nd 11(I Of\. , III.. a
atrorlg racotd .. bIfng pt\)".uoc:a.. • nd I
think , can point . /tII Pt1de to ",. In,eII/­
Ji'8"'C'8 .nd _ 01 hwa, ",. Cflinna

(wIIare liter hrIa '10' bean IICN'Wad by ,lila
com~ poIfflcel.Y'-A . nd rha J.pe­
_ -QoyO_ .

1__1

SOFTWARE NEEDED

us.lesslelupld commenl. ItIIl ploblem will
r'lIWer be consldefed SIltlously. 01 cou'se.
W.yne. Ih. ' e """Of\'1 be a ny plObkl-m1 be­
Clullll IIlIl _my ", 1'1 gl.. us plenty of
advance w. mlng so "'e .11 eln dISCO!>­
rect our antennas, . nd when }'OU' equip.
menl IilfIII blown a",.y. you eIln lind t!'lll
kldl to repalt II.

I ._ you "''''''1 prlnl I...ie ,ebull.1 10
}'OU' l1upid .na",...., bul " t IIlIsII golll oil
my c!'lllsl. I mosl probably Oid. !'IIl1l of. tol
man> IqUlpmenl replir lhan you ...... Oid. I
eIln'l lind kids 10 do my f8l)Ilil 'NOr!<.

Good luck, W.yne. In your old .ge you
lie gett,ng -...y~stlc.

Amolcl D. sa........ k HOCQY
Ocean ShoIM WA

Old • may IMw~ me SI~1f1c (1lO"

/... • Iw. y. o.en ,,~.'ic-if·. ju., ' III'
you... ~lfiDgold~ IOtIlCOfI'IUIl if.,
1a.1J, AmoII:l'.•nd I don1 doub , ftx • 1710­

_' 11M' IINWf msulted your ;","'~. I
a lll(l don1 doub, 11M' you'Wfcron..lot__
_If-* ,lIIn '. ' Oid ,..mIn 11M N. vy and
/Jill ",.~'ronIc fIlPIlf "" ",. USS Drum
during 11M • • ' , k.apjng ,Ite radar. trIdiO,
and _, nmnrng~ -r a"on 01
, lila -..bm-attne IMdIlnI to aa.w I' up. And I
IIPftII ,." YMn or so buI/lJirrg ham gMT lor
RTTY,~nd. • nd lI(Ion... lNrhlg<ng to
/WI. I my hip~"..,ttylrom .,andirlfl on
one lag ., ",. ororlcbltflch. &II you '..

#9h'-'", go"'" . "'ey!rom MtYIcIrtg anIJ
_ bul/IJlng. much i3 IIIla pirr, doing I' only
wltetl ",.,. i3 no al,.",.r;...,. Ho_ ,
~Iora / ",ro,e my " Iunny/uu l&uJl lupidM
,.sponu 10 ,hel&r,..... /did my IIomework.
II you do YOUi'll , In re'um, you ..iII l indoul
..ha, I kIlO"' . , . • nd Ih., i. "'- , I' II lIIla

~"fIl/ftI1I ..110 a,. ",. ""110' .110'••'",
Pfl/rl"fl today. circuils. TIIla bIls' . 1ffVicIl
PflI1IOI'r _ ... _ h.d here a re.rhlg-
ar. . . • nd lite wors,WItf8 so _ h.m..
TIIla OnIm I. ifill around• • 0 / did oIr.y.­
W.yne.

I don·t heya to lell you a boul ItIIl g,o", lng
In. as lon 01 mlc ,ocompulefl InlO ttle tlam
shac le. Ma ny of you, edllorlals 1110", YOU'
. ""a'...ess 01lil ia , I ",ould, howeve,. lI.e 10
bring you ' alla nUon to ItIIle.pand lng popu­
1.,IIy of ona compule, In IlIn lc ular: Itle
CommoOo'e VIC 20. Ma ny people don't
' "ellza t>ow ta a t lhis mac...lne·1 POpula,lIy
' s g,owing. For .~.mplll, I knowaboul nl.....
leen "'a ms who o ",n computers. Oul 01
lhellll ninel...n, lwo ow n the Hea ltlkll H-8Il.
One owna.n Apple . Iwo own . Radio Shac.
Color, Ii... own ModIl l1 s (Radio Shack), Ind
nine own ItIIl Commodore VIC 20. And ",hy
not? The VIC 20 Is a n eaaily e .pandable
compu'er ", jlh . Illrty~ul Basic ICBM
V2,0l. AIIIO, II Is rf·tlght Irs pe<lecl lor be­
glnne<s In COIflI)Uting wIIo Ire lrying 10
IIlam .nd. tigoIlt now. lhal Is. lot of ....ma.

Unlortunately, lhe,e ia 0fIIl p'obIem

IIfTI I GI stationed in EUfOpIt .nd . soon­
lo-be Noooi<;e I fIIlOO a lioChIlmallc lor •
Y-.. FT-«l1Dlsameas thIl FT.()X.t()l ~ AIIO,
CIf\ anyone lei ...... !'loW 10 l'o:lok up my Ire­
QUIlf\CY coun\/lO" to!tlll FT-«l1IO..-n thIl
....,.... freQuancy? I wi" 01CXlUnIl . pay post.
IQIl Ifld cop,.'II costs lor this inlormlliOtL

""""""­HHD, I9ttI Slg. Ill\.
APO Haw York 011178

I~__I

INSULTING

ReI-era1lcll my lell.. 10 you . publllt>ed In
t.... SoIpNo ,ob/lf, 11162. 73 f' EmIlfgene y Sy.
lema''). YtNI reply II . 10 say lhel..sl. oYIl,.
Ilmpl.,1ed Ind Intulling 10 my 'ntelli~.

I wonder I'IOw ""ny IC boardl you ...-Qrklld
on .nd w!'loltl. ldl ...-Qrk on you, equ ,pmIlfll.
II you eln't g l... In Inletllllllf\t . nlwer 10 t....
problem. "''''y wlSle~ .nd lime?

F,om .,1lhe cOUN''''''1 on lhe ON '1_
_ s «m..-II 01'1 .. E gency Sy.
I......M II flPPNIS lhat I II no 'nler/lS1'n
I.... litter Iuue. . nd ",ltr\ YOU' lunnt/

lor the bellet In ll>eQ problem IrUI,
NllVIlf1 he l/lSl . my m.in pu' POse ln wIlling II
to dllCtlule.rnlng the ccoe.

I would Ilk. to I hI'l my ".pe'l.ne••,
IeIrnlng lhe COdoe. Thlllectln lQUIl Will ullld
for bolh the f3-wJ)fTI Genel.leum.nd lhe
2I)-WJ)fTI h I'••••m. Now. I do nol conP:le<
111I1 I n.y. muen time .y.ll.ble IS I .m .
ful~ t lme employ.. (T• ••• Inll'umenl.l,
lul~llme I. , her. lul ~lIme "'u.t>and. • nd 1lI"­
Ii......Iudenl. Oh. yes, I do lui.... llllletl.....
left~ lor .1'Iobby. ,1.110. I do nol conP:le<
myaell e .ceplionllly brfg"" lnol • rnembe<
ot lllllflNj.

I purehasad • blllery-oplIl'allld~'e

\.IpIl '_ IfII...... wil'" ...-phone .nd •
copyollhe7313 .. wpm 1_ .Then II)lKed
lhe \.IpIl pill\« 1'111'" prId and IlIlflC\l on •
tabIIl.-, my I.WOl'Ile e....i<. E-IC!'I-wng
II I SlI down 10 ...., or fftf I *OU1d copy­
COdoe lor I().I$ mlnul/ll '11 ~I). Vflf'1 I.....

.-.Inga would I miN . n oppor1ullily 10
copy, 1lowIlww.

Uaing u.... laotM IQ..... I IlIsMd I....
13-wpm IIlSI on 1.... I.rst Iry .tt.. one monlll.
On Ihe20-wpm IIlSt.llludi/lO lor ai......
and 1lI1S1ld on I.... IItSI Iry. I uMO only lhe
73 '1I'Idom er..taoet.. lapes ancl IrIl;.n.;t
myself tocopy- only one 1Iltt.. . t. u........
apondlng 10 the compo/lll.~ Also. I
con e. " I' . ' ed only on II'lIl COde . nd did not
prepare tor the wottllfl lltlllorYle'"", I pie­

IlIred for I....t ., • upar.,.,.......tt.. pan­
ing t.... COde,

The --, I'rsl I'Iunllll 'I 10~ thel you
are going 10 INm I.... COde .tl.... ",pm I.
Quiflld and lMdIeI" IOmIl lime 10 I.... prot.
eel Thu.. the Ilrsl plobleon II I PS"':I'Iolog~

ellone. AllO, youU~I.nd . no one ill~
'ng to ~1I1...M }'OU • IlIlIing II'--YOU
earn II.

I conaidel I.... COdoe .1 IlIrt of eam.ng •
pri"••nd II ""k/lS my 11c..." *Oft'"
8't8fl more 10 ...... M.ybe COdoe'1 OUlfllOOllCl
.nd not modem. bul like some 01 III1l

lI"flory. It gl_ me I Illite lor "'1>11 II II>­
voI'iIld.nd lhe .bllily to use It when.nd II
needed. Whel he r 0tlIl .-11 to Ito.'n code
.t 20 ""J)fTIlo gel lu i! pri.'leg.1 11 Quel1lor>­
.ble. bul e oood slllf lheo!y ...m _ms
. pprop,le l• . lIlt'1 keep lhe COde. m. lee It
.pprop,I.I., .nd Imp'O'o'ettle lheot)' e..m.

MI• • Gil..... K$ MLQ
ShInn. n TX

I nMd III Ofigln.l or P!>OIOCOPY 01 TV!,
", fi!len by Dicll WIIO""n W6"'OO .nd
publlah«l by 73. I . I.e MMl I [)(). T3$ or
[)().TS .uello 1,.n.'()IftIflI . • nd I woulO I, ~.

10 buy M80 201 or "'80 301 1'Iot"::"'-Oi '
ode. in lola 01 10. PIe.a.. . ,il • • nd el• ••
YOU' prIc. belOtl Mt'Id 'ng m.''''IL

Gonlon L. 0'•• WSAk Q
318 hat Clfcla Dr.
e.ytowo TI( nU1
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HOW CAN I INTERCEPT
SM UGGLERS? SECRET
SATEL LI TES? RESCUE
MISSIONS? SIGNALS
FROM SPACE?

WHAT IS THE TRUTH
ABOUT ANTENNAS?
TUNERS? PREAMPLIFIEAS?

HOW CAN I CHOOSE THE BEST
RECEIVER? ANTENNA?

WHAT A RE THE LAWS AEGARD-­
ING LISTENING IN?

UNCOV ER LISTENING
EXCIT EMENT YOU
NEV ER THOU GHT
POSSIBL E!

For your FREE COPY of
MONITORING TIMES-

CA LL NOW! Toll-free
1·800/438-8155
Icont. US except NC).
Others dial 1-704/837 -2216

or write to
Grove Enterprises, Dept.D , 140 Dog Branch Road

Brasstown, NC 28902 ..-352
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AWARDS
Bill Gosney KE7C
Micro.jJ(), Inc.
2665 North Busby Road
Oak Harbor WA 98277

4l).METER HOOT OWLS
T~6'" is ano ther Hoot Owl nelwork,

which has been in exist ence since 1967.
Tl'li$ ne' was started by W3CDH and
ollle.s. meeting on.tO mete,s at O6OOZ On
SIo l u.day morni"'Os, Various frequencies
h.... been lIsed 0_ the y••'S but IIOW

' '''-, meet on 7.214 MHz. p illS Of mInus
ORM, end 1'1...... check-ins f rom ell across

lroe country. To call in . .........Y ...y " hoot

hOot ," and _ Mer II... '!!Qul., c hec k·ins, a n
. ....d w,ll be ma,'-' 10 ..-.0.. partici pa­
,~

The type o l ,;g. power CMltpul. anl&llna
. y. l...... 01' genus oroperator has no bear·
Ing o n the degree 01 Hoot OWl c l illssi li<=a·
!lon. HOOI Owl ca.pability Is bUed ""'ely
on the li censed ope,alor '. ability to st ick
wi th i t on the SO-meter band at leasl two
hours t>eyond h is sensible bedllme.

An associate memberShip may be Is­
sued to operato,s whOquality In SOme til­

Ip&cta but operata In the wrong trllquency
band 0< , to< some o tl'>er reason, l o ld up
and are unable to hac~ it,

There'sfMlll lll'l MlIT*l'S .... ,.I8fy! Any Ie­

mall! atayer",""" attempl lng 10 qualIty who
.. thereby hol lered at bJ' her father Ot hus­
bind ....... be designated a •... ,nHioot"!

Dues lor till! organlzatiOfl are $10 ,00,
wIl>ch ~eeps a Hoot Owl In good s tand.ng

IOl' a peflod 01 ten yeals. If not pa id wi thin
t l'>e I_yeal peI'\od , the Iorme< I-Ioot Owl
becomes a " Chirp," which means he no

longer gi" es a hoot
Oh yes, the password, we mu st not lor·

~t thal ' Any Hoot Owt can enily be iden·
ti fied by anot he, member when the pass·
word " hoot hoot" is InlllCted at tM pOint
o f contact . Do you give a hoot, 0' not?

CANAOAWARD
The Canadian Amateur Radio Federa·

l ion i. pleased to . nnot./nee tl'le fo llOwing
awards available to all radII) amateurs
worldwide.

A coIorIul C8<1 ilicate will be i$Sued to

an y "".'eur who con llffTl$ t""O'way con­
lact wllh.1I C.nadi an proy;neel ancIlem­
lontIl , All aSCI musl be on one band 0n­

ly. S&parate awardl are inued lor e.ch
band on which lhe applicant quali fiea.

Cafll.d,.n pro"inees and te"iforles in·
chlOe: V011V02 Newtoundland/labrador,
VEl Prince Edward Isl and; VEl No"a SCo­
l ia; VEl New Brunlwic~ ; VE20uebec; VE3
On tario; VE4 Man ltob . : VE5 Sas~atchl!­

wan; VE6 Alberta; VE7 Brilish Columbls;
VE8 Northwest Territories; VYl Yu~on Te,­
I ltoriel . No ta: V02, Labradol , Isp"t of Ihe
pro"ince 01 Newlound land and therelore
counlS lor a Newl ound land contac t.

A mode endorsemenl Is a"allable il all
oSOa are ma<le on the same mode (CW.
SSB, RTTY, SSTV). eootacll made atte<
JUly 1, 1977, oniy will counl IOf lI,is eward.
All amaleur bandl may be used. Each d is­

l inel utell ite mode l<l32!l « , 1441'29, or
1«i~MHz resp&cI IYI!ly) WIll count . s a
separate band.

To apply, submit the lwel.... CSL cartlS
with $UlO (Canadian Of US fundi) or len
IRCa piUS lufficient lundS ($ ,60) tor return
pestage lor your cardl. CARF members
need only send l unda tor return postage
as tha swa,d II tree 10 all CAR F members.
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A special plaque is ...a i lable l o any am­
ateur who confirms l wo-way cont act with
.U Canadian provinces and te..IIOIlel On
eaCh 01 II"e separate bands. Submit your
60 Con ll rm ing OSL cards wi th $25.00 (C. ·
nedian or US funds) piuS au fflc ient l unds
lor return postage to: Canadawards, PO
Bo. 2172, Station D, Ottawa, On tario , Can·
ada K1P 5W4

WBCCAWARD
The WOfked 6 rowald County ClUes

award ia sponsored bJ' 1M aroward Ama_

tNr~io ClUb. A" amaIN" are in" i tad
to ~ty fOl th'S ....,. . ttractl .... and <leS-i,.
able c",Moeata. printed In tn'ee colora on
hea..... ~chmenl stock.

AppliCalnts must oblain l""O'way c0n­
tact w,tn tr... 01 l he Broward Counly
cit,el , A gold seal wil l be awarOed lor I iI ·
teen ci liea worked,

All contacts must be made Irom Ihft
home aTH of Ihe applica nl : OSO$ wi th
mobile Or portable st ations in Broward e,e
valid . All legal bands and modes may be
used, but contacts via repea ter wi ll not be
accep ted ,

App licants l hou ld li st the date, time,
band, mode. and call and OTH ot tha
Broward stlitlOna wor~ed . HII... thia ust
"eri l ied by two lellow amateul' . Send
you' li ll , logetl'ler wllh a lee 01 S1.00 ancI
two l irst.cla$Smail stamps (OX~l;.cants

Mnd US $1 .00 pl us 3 IACsl, 10: WCMRAF
Award l "'anager, 1921 NW 41" Sireel,
Oa~ian<l Park Fl33309. Gold sea" WIll be
issued 'Of a sell,addre l le(! en"eIoPot Of
one .RC.

The lollowing Blo ward Coun ty Citle!!
apply: Coconut Creel<., Cooper C,l y, COIai
Springs, Oania, Oavie , Oeer"eld Beach,
Fort laude,dale, Hacienda Vilialle, Hal·
landele. Hi llSboro Beach, Ho ll ywood, Lau·
de,dale·by-l ha·Sea, Lauderdala LII~es ,

lauderh ill , Lazy Lake, Lighthouse Point ,
Ma'gat e . M iramar, Nort h Laudardala.
Oa~land Par~, Paf~land, Pembro~e Par~ .

Pembro~e Pi""s, Plan tation, Pompano
Beach, sea Ranch La~es, Sunrise, Tam.
rec . and WIlton "'anors,

THE VKS WHISKEY CHARLIE
AWARD

Thia award was origin ally crealad to
commemorate 2!> yearl 01II'Ie Club'l e. ,s>
lenee and is st i ll an award hunter's

cha llenge
For the hrsl 23% years 01VK!SWC's e.­

Istence, It was the only callalgn aulhor·
I' ed trom Woomera, a now small Austra·
l lan comm unity and former home to tha
Eurcpeen LaunCh Develo pment Org ani'li'
lion (ELOOI . The club p ,esenlly has lour
acli va HF membe-s with a""eral other
members awaiting thei r rec iproc al call s.
YK!SOL, VK!S"'O, VK5A H, and VK5LA Can
be heard operating trom the village as we"
as tha Club'l Sl at ion itsetl

The award il availa ble 10 a ll l icensed
amateura Inroughoul till! world wl'lO can
I/'IOw prool o f t""O'way conl eell with cl ub
stal lon VK5WC and IWOerce members. Of
loul d llfe<...1 Woomera st alions who are

cl ub members.
Any authorized frequency or band. in­

clud ing crossband and VHF, UHF, Ot &aIel·
tite lopeater, and any mode 01 oombination
of model lor wh;.ch Ihe stellonl concerned
ara licensed are permissible. Contacts
may be cla imed ,et,oacl ive l o May 3, t978,

wh;.ch Is lhe date tl'le use 01ind ividual cal~
s;gns was authorl...:! wilnin the Woomer a
,,;lIage communIty ,

To apply lor I .... aWilld , subml l a copy 01
all eligible log entries signed by lhe c'alm­
ant .nd c.rIlhad bJ' .,1"'" tr.e cosignlng o!
two 0I1'ler tlCensed amateur ladio oper.
l OtS or, In lhe case ol .n isolaled claIm­
ant, cer1lhad bJ' a ,usl lCl! o f IIlI! peace or a
nolary public. In case o f disputa . local log
entn es at Woomera shall be accepted as
prool coneluaive o f whethe' or not a con­
t act tOOk piace,

Clelms 'o r the eward are to be , ubmlt·
ted In writing to the Award Manaller,
Woome,a Amat aur Radio Club, PO Bo _
538, Woomera, South Auslra l la 5720, Au s,
tralla. accompanied by S2.50 in Au st ral ia n
curr"ncy (or equivalent), preterably by
ban~ chec~ payable to Woomera Amat eur
Rad io Club, Award eeeeuet.

The a ward i, an enl.rged "er..onol 1M
club-, OSL, witn black, red, and blue

prinl lng.

WORKED VK8 AWARD
Work 01 Mar " ghl st.lionS in the VK8

area, l..espechYl!ol appllcanl ', OTH Any
band, any mode, GCR applies. Award tee
is 13.00 Au,tralian or l en IRCs. ~d log
data WIth lee to : Awards Manager, PO 80.
40318. Casu"lna !S793, Northern Teffitory ,
Austr ali a.

TASMANIAN DEVIL AWARD
App licant s must 8StabHsh contac t with

a num bel 01 VK7 stations depend ing on
their OTH : Aus'ralia, 5O conlacts; Ocean,.
and Antillchc., 30 contacls; Asi••nd
North AmerICa. 20 contacts; Eu.ope and
South Amer>ca, 10 ccetects: Alrica, 7 con­
tect e, Band and mode ef'ldOfsementa "e
available as well liSsoeeial endorsemenll
for mll~in g all con t.cts WIt h NQ\l le,
stallo, ,,_

Claim log . w,'h .pplicanl's call and lull
name are to $/'IIOw stat ion conl acled. eete.
time. band, and mode. The claim iliO be
signed by Ihe applicanl and counte<·
signed by two ot her amateura. Spo t
checks will be made with contact stations
in VK7 fo, conlirmation. QSLs a'e not re­
Quire<!. Contacll made On or after January
1, 1978, ara valid . Tha award tee la Ii"e
IRCs 01 equ l"alent l or Austfalian app li ­
cants. ten lRCs l or o verseas applicant s,
Apply to: Tasman ian Oevil Award. VK7
CSl Bureau. PO eo. 37 tO, Hobart 7001 ,
Tasmani., Aultra tia.

ZONE 29 AWARD
To qualify 101 I l'Ils aw",d, i l is I'I<ICeSSllry

10 ecetect 25 amateur stat iOfls located in
zone 29. Zone 29 includes the VK6 and
VK8 call a r. a• . Only contaCIS aUer oaoo
GMT Ofl January 1, 19!>2, are valid . No
erossband con tacts are permitted. M,ni·
mum acceptabl a e . change 01 repert l il
RS33 or RST336

QSL card s ere not reQuirad as proof of
valid contac ts but the app licant must
show tnet the log u traclS have been e.·
am ined and vari lied by two o lher sma·
leurs, A limpla dftC laration th at the ap pli.
ceot's s tat,on has con lormed 10 ail l icens>
ing legulatlon s relal ed to his operation ia
mandalcry ,

The lee IOf the aw" d Is $1.00 Austr. li . n
or 1M IRCa, Apply 10; Awards ... . nager.

zooe 29, WIA (VK6 o;"ision), PO eo.
Nl002, Per1h 600 1, Westam Australia,
Austraha.

THE VK1 AWARD
Th iS award Is availabl" 10 any amaieul

01 SWL who submits detail s 01 velid ece­
tecta with the reQuired numbero! VKl ata·
l ions , On HF, VK stations require 20 YKl

contact s, ot l'lers leQui,e 10 VKl contacts.
On VHF. 10 VKl cont.clS are requI red.

A log e.tracl Is reqUired , $/'IIOwl"9 IOf
each conlaCl ClaImed Ine GMT date and
lime, band, mode, callSlgn 0 ' the slation
WOI~ed. and 'eper" 01 cyphers .,.­
Changed, SWLs mUSI I/'IOw callslgns 01
bo th ltatiOfls In lhe OSO lind the .epOfts
or cyphers gl"en by each st atoon. Till!
awa' d cost is $2.00 Aust ral ian 01 IIYI!
IRCs. Application l sflOu'd be lorwafded
to: Awards Ma nall"", WIll. {VKl Divls ionl,
PO eo. 46. Canberra 2600, A ustralian

Capita l Terri tory, Ault ralia.

THE SOUTHERN CROSS
AWARD

ThiS award is Iilranted to amateurs and
SWls who obtain Ihe required number ot
pe inls hom wor~lnlil 01 r.earing members
01 lhe Easlern and "'ounl ain DistriCls Ra·
dio Ctub 01 "'elbOurne, ViClorla. To Quail­
Iy, Aus tra l ian amateura and SWls requlla
hlteen points, _ Zflalal'l<lamateu".nd

SWLs requi'eten poinlS, and all 01"'" am·
IIt ....fS and SWLs reqUlle f,... po,nts.

A point is awarded lor each Club mem­
ber wor ~ed or hurd. The club callsignl
VK3ER and VK3B NW aach count two
points, but onl y three points can be
cl aImed if both callSlgnl are Included in
any one appli cat ion lo r Ihe award,

The award wi ll ee Issued for mult iband
and multimode or spac l tic band or mod e
as requested at the lime of app lication.

To obtain the award , a Ganera l Certifi·
cate Log and the aw ard tee 01S.50 Aultfa·
lian Of three IRCa should be senl to :
Awards "'anager E"'DAC. PO eo. 87.
MItcham 3132, V;.cIOfla, Austra toa.

The Genera l Cert, l,cala Log Ru le
me. ns that any Orr,Cl!f 01 a rl!CO\lnized
amateur radIO club or sociely. any two Ii·
censed amat eurs. or .ny CHCe<may cerI ~

ty a copy 01 till! applieanl"s log. In Ihis
way, yQ<J do root tra",IO submll your orig'·
nallOg,

THE NAVAL POSTGRADUATE
SCHOOL AMATEUR RADIO

CLUB
The Naval Postgradu at e School Ama·

teur Rad io Club in Montaray. Califo rn ia ,
will operate a speclal -event st ation K6Ly
dUllng the . 2nd Bing Crosby Nal ional Pro­
Am Goll ChampionshIp. The stallOfl will
be located near tr.e eighteenth green at
Pebble Beac h. Operahng hours will be
t800Z -2.ao.z daity. Febfuary 3--6. t963.
K6LY will ope<ate on the lowe< part 01tr.e
Gane<al cla$S phone band on 15 & 40 me­
lers. Stations contac l lng K6LY and WIsh­
ing to ree.,; .... a~at,..., Crosby
Pro-Am a SL ca.d IhOuld send l helr OSl
card '0 WB6ZSB, 831 Avalon Place. "'on­
te,ey CA g3lMQ, An SASE Is nOI ,eQuired.

NORTH OKANAGAN RADIO
AMATEUR CLUB

We ot the NO'lh Okanagan Rad io Ama­
teur Club are going 10 be having a specia l
Itaiion set up dur ing our winter carnIval
aga in this yeal. Our s tation will be operat·
ing during tne wee~ 01 February 4 - 13.
1963, I,om 2100l to 2.ao.z. d";ly. The " .
Quencies th. t we will be on are 28.575,

21.375, and 14 295, p'U' or minus OR... ,
The cosl 01our award ....I"'" $UlO or an
SASE SI!flI to Nort l'lOkanagan Rad io Am.
teur Club, eo. 1708, V...non, Bril ish C0­
lumbia vn m , Canada. Thil award.
caned the Vernon W"'te< Carni" al Award,
is availabl. year ,ound by working Ouf
c lub station (VE7NORI or 3 Vernon area
Itations. The Vernon area is defined as
Vernon. Arm aHong, Wi nl ield. Oyama,
Lumby, and Enderby,



KEY COMMA~DER Easy editing of programs,
and direct entry of grapbks into Basic programs
are yours w ith this hiWtly sophisticated )'et easy to
use utilit)· package. Features On Screen Edi ting,
Graphic Pri nt Statement , Assignable Kl")"S, a nd
Total f.1",·d bility . Automatically relocates into
high memory and protects itself in me mory.
Enhance the power and ca pabilities of your
keyboard!
ModI'! I/Modcl III 16K and up Tape

ABE Accelerate your wriling and editing of Basic
programs w ith the ~dYanced Basic Editor. Ora­
mat:icaU)· Improves your Basic editing and pro.
gramming capabilities b)" proctdjng such indis­
pensable features as Formatted Screen, Global
Search and Replace, U ne Copy Ability, Assign­
able Keys . Called From Basic. Advance your skills
as a p rogram mer with ABE .
Model I 32K TRSDOS 2,3 or 1\;EWDOS 80 v2
Disk in 32K & 4SK version.

"- .

The Best Utilities
Available from

Instant Software
for your TRS-80*

-Enhance
- Accelerate

-Expand
---

-- - - - - - - - --

To place your o rder for Instant Software's Utility Programs, call toUfree
1- 'OO - lS1-5 473

or simply fill in the coupon and mail to:
INSTANT SOFTWARE, Rte. 101 &: Elm St. Peterborough, NH 034~8

TRS-8O is • trademark of the Radio Shack division of Tandy Corp.

-

The best software under the sun.

DOSPLUS 3.4 The fastest , smoothest, easiest to
use Disk opt'1'lIting system for your T Rs.801Ja m.
packed wtth powerful options: BASIC Array Sort ,
TlllpelDisk-Di5k1Tllpe Utility . Control led Screen
Input , Ra ndom Access and ASC II modification on
Diskdump, BASIC Checks for Acnve - DOn,
Backup lind Format from II - O()" file, and m uch
much more . Energize your operating system w ith
DOSPLUS 3 .41
TRs.80 2 for Model l , 1 for Model III Disk

lns1antSoftware·

SUPER UT II.ITI PLUS The most powerful pro­
warn of its kind! Machine la nguage, stand-alone
program w ith ib own 110 rocures. Xo ROM or
OOS calls . w orks on single Ar\ () double f3t,rnity
systems . Features ZAP, PURGE. FORMAT .
DISK COPY, TAPE COPY, DISK REPAIR ,
MEMO RY. FILE , and CONFIGU RE SYSTEM
Functions. Very sophisticated, menu driven, single
HAM resident IlTO!o(ram'. A must for every serious
THS-SO disk installation .
48K RAM Model l & III Disk

Tumyour
•computer Into

an advanced
•operating

system ...

Yes I want to order:
__ABE #5026RD @ $19.95 ea.
___Key Commander #S027R @ $29.95 ea .
___Super Utility Plus #S022RD @$74.95 ea .

__Dos Plus 3.4 Single Density 15023R @ $149.95 ea.
__Dos Plus 3.4 Double Density l5024RD @ $149.95 ea.
_ _ _ Dos Plus 3.4 Mod III Version #S025 RD3 @$149.95 ea .

_ _ -e\ foney O rder

e " d j _Name _

Shipping & Handling $2 .50
For C.O.D. orders add $1.50 extra Total of above.; _

_ _ VISA Me AE Check

Interbank j _

Exp. Date

Signat ure. _

Call toll free I - 8 0 0 - 2 5 8 - 5 4 7 3
INSTANT SOFTWA RE, Rte. 101 & Elm St. Peterborough, NH 03458

332B6U

Address _

City

State Zip

InstantSoftware:
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. 5269,00

.. 309 00

...... 5165,00

51,439.00
" " " ,595,00

, 5459,00
........ . . 7900

,$39.00

aoe N. Mel"
Evansville. IN 4771 1

TOKYO HY·POWER
HL62V eow Amp . " "", 5155,00
Hl160V 16QW Amp , " " , . . .. ... 265.00
HC2000TuML " ...... """,,, 285,00
VOCOM Ampl ilierS/Anls. . carr

m
MBA·RO Reade' , ,5259,00
MBA·RC Ao. ICod e Conv. Xmr ."" , , ,395,00
MM·2 Mo,soMati c Ultimate Kaye, ",,150.00
CK·2 Con test MamofYKeyer, , , , , 125.00
ALLIANCE HO 73 Rotelor , , , , , , , , , , $99.00
ARRl Il3 Ha ndboo~ "" , ,$12.00
ASTRON
RS7A5-7AmpPowerSuppIY", . . . . . . . . 149.00
AS12A 9 -12 Amp Power Supp ly . . . . . . . . . . 69.00
RS20A 16-20 Amp Power Supply , , , , ,89.00
RS20M la-2OAmp wlmete' , , . . .. 1Clll.00
AS35A 25-35 Amp """" """ . 135 00
AS35M 25-~Amp wlmeta', , , , 149.00
RS50A 37-50 Amp. . " 199,00
RSSO '" 37-5OAmp wlmeter "" , 225,00
AlDEN
PCS40002"'Xcvr, , " ", ca ll
PCS JOO Handheld . , , , , , , , , , ,$265,00
BASH Code hpeslStudy Guides. .59,95
B&W Folded Dipole .ery broadbanded. . $135.00
BENCHER BY-l Paddle " " " .. , $36,00
BUTIERNUT HF5V Vertica l .51 19.00
CAllBOO K US/OX "" ", ,$18.95119.95
CUSHCRA FT
A3Trlbanda'3EL """" , ." " , 5119,00
114 Trlbande, 4El. . "" "" . ,229,00
32·19 Supe'boome' 19EL2"' . . . . ..... 79,00
DAIWA
CN 520 1,8-60 "'Hz SWRiPw r "II, "" ., .", ... $63.00
CN·820B 1,8-1 50 "'Hz SWAfPwr MU , . , , , , , ,. 110,00
DENTRON , ..... , call fo' pr ices
DRAK E
TR7A Xc.r
TR5 XCVI
ENCO MM (SANTEC)
ST.1441.P . " """ .
5T·4401.P """, .

""CT 2100 Te,mlnallKB 2100 Keyboa'd ,$850,00
AS 2100 Scope . "", . . ... . 285 00
CWA &a5A TeleReadef . , , , , 669,00
6700 Reader Terminal 435,00
HY·GAIN
TH1 DXS lEl TrlbaMe' "" . . . . . .$375,00
TH5 MK25 SEl'frlbander. .. , , , , ,319,00
TH3 MK3S 3EL Tribander . . . ,219,00
CD45 Ralaro, "" , 119,00
Ham IV Rolator , , , .. , 195,00
T2X ROlator , . " " , . . . . . . . . 249,00
V25 2M Verlica l "" 39,00
P,~Comm 200 Dual HeadphoneSlMrc , ,90,00
Free ShiPPin9 On all Crankup Towers
ICOM
R70Cena'al Coverage Rece i.er , , 5669,00
720A GMeral Covefage XCV" 1,140,00
740Xc.' .. "" ", 965,00
251A 2 Meier All Mode 515,00
5056 Mel..rX C.r . . , ." ,. . . . . . 395,00
25A2 Meler .. " "" . . . . . . 299,00
290H2MeterA II Mode " """" 415,00
2ATI3ATI4ATHandhe ldS . .. " " , ... . 235 00
KANTR ON ICS Compute, Inl e, face

CWIRTTYIASCII "" , .

".
KT:l-<IXA Trrbande'
144·1 48·13L8A 2M long Boome"
LARSEN Sl6Wave2M Mag Mr."
941C Tuner . $81.00
496 Supe r K..yl>oard , " , . . . . . 279,00
422 Keyerl8ENCHER Padd le Combo . 89,00
1~0 Delu.e Prese laclo, 69,00
104Naw24hr,DuaIClock . "" . . . . 36,00
MIRAGE 8to16 Amp , ., $23900
MICRDL OO " "" . . . . . . . call
R080T 400IBOO "" .can
SHURE 4440 Oes~ Mic , , S50oo

GUY
N2CJW

'"10153,89
101$5.89

$1,79."31$\ ,00
10151 ,99

53.50
$\,79

.. 101$2.15
53.00
$1.25
$1.25

"00

cc
REPEATERS

MA RS MODS

LOW RATES

45 DAY WARRANTY!

RG8U 20 It PL 259 ea end . . 14 95
RG2 14U dbl srlvef Sh,eld. 5(J ohm , 51.35111.
100 It. RG8U with PL·259 on each and 519.95
BELDEN Coa . In 100 It, ro lls

AGsaU 119201 511.95
Grounding s t,ap, heavy duly tu bula r bra id
3/16 In. tinned copper 10CI1t
Jl8 in ' Inned coppe, JOe"'-

PRESERVE

1JIiJ;.'i!lAUJi'll
BINDERS s

FILE CASES
Keep your issues o f 73 MagaZine tog ether, ha ndy
and protected In handsome and durable Irbrary f i les
Or bl nde' s. 60th s fy les bound in reo ieatnerette wilh
th e magazine fogo stamped rn gold
Fries: Each f i le hOfd s 12 issues. sp ines VIS ible

for easy felerence, $5,95 each. 3 to, $17.00.
6 lor SJO.OO

Binders: Each b indef ho ldS 12 Issues and opens
flat for easy ,eadlng, $7,50 each, 3 l or $21,75,
6 for $42.00

(Postage pard In USA. Fo rerg n orders include $2.50
Pllr rleml
Please stale years : 1977 to 1983
Send check 0' money ord ef to
JESSE JO NES BOX CORP
P O Bo. 5120
Phrlade lph,a, PA 19141
Allow 4 10 6 weeks lor de live ry

CO N NECTORS MADE IN USA
Amphe na l PI,2S9
Pl ·259 ~ u 5h·on adaprer seen
Pl·259 & so 239
Doub le Mal e Con nectOl
Pl ,258 Dou ble Female Con nec tor
1 ft, parc h co rd w lRCA lype Plugs each e nd
Reo uce,UG· 175 or 176
UG·255{Pl·259 10 BNCl .
Elbow IM3591
F59A lTV typel
UG 21DIU Amphen ol Ty pe N Male fo r RGB
BNC UGB8Ci U, ma le
3116 Inc h M,ke Plu a lo r Col l ins ere
UG273 BNC 10PL·259

FR EE CATALOG
COD add 51,5O_FLA, Res, add 5% Sales Ta.

voruc COMMUNI CATIONS CO.
146 B RIVER AVE.

MASON TOWN, PA 15461 ... 200

A HAM RADIO STORE THAT SPECIALIZES IN SERVICE!!!

POLY ETHYLENE DIELECTRIC
RG2 t 3 no nco ntamin at in g 95% she i ld mrl SPllC 36dl t
RG I741U mrl spec ,96 % ShIeld . ,10C11!.
RGl l U96 ' ,'. Shield. 75·ohm mrl spec 25c11t.
RG6U 96 '10 shie ld. mrl spec. 527.9S1100 It 0.- 31 clll.
RG6AIU double sh ield , 75-ohm . .2!!c1' t.
RG5BAU . I randed mrl spec. 12cllt.
RGSS m il spec ,96 % shield 11e/1l

LO W LOSS FOAM DIELECTRIC
RG8X 95% sh ield Ib lack , whrle or gfayl.. $1 4,9S11 00 It,

17e/H.
RG8U 8O '1. shre ld 16d1t.
RG58U 80% Shield ,, 07e/1t.
RG58U 95% s/l ield .. . 10C1',-
AG59U 100 % fo ri Shield, TV rype .." , 571100 I I. 10C1',­
RG8U 97'1, shield 11 ga, lequ1V Belden 82 t4 1.. ", 31cllt.

Rolor Cable 8·con, 2,16 ga, 6·22 ga , , 19c!1t.

SERVICE
SPECIALIST

=0
We are in the business of provtdtnq top quality repairs on all types of amateur rad io
equipment. A complete line of parts is kept on hand to provide you wit h an ext remely
fast turnaround,

PHONE
(412)·583·2131

•
Am you,TRS-IOwiIhCON1ACT 110 MARK II kl< 1!163!

TR$-<IO, MOO III INTERFACE linc luOeO wit h .y... ml
g ive. ~ey!>Ol"d S1ATION CO NTROL and connect . ""In
1M m TU of youl choice.
(NO 01'"" equ,pme nl needed lor CW oper. llonl

c....n• • DISk F..,u..o:
• BAUOOT, ASCII & MORSE . . .
_ CW AX speed AUTOSYNC & unique FIST-FIXER . .
• TRI·S PLIT >,;r",," lu"", ••Is HIS wal'! _
• "Unlimited" STORED MOO. 'i"".
_ Aulomal lc DYNAMIC BUFFEA ALLOCATIO"l . . .
• U"" HARDCOPY plu. Olm.; Line-pr( nllng , . ,
. AUTO-ID. TIME/DATED llansm" ' I""s
_ On screen '·OSC lllSCOPE". CLOCK. COUNTERS . .
_ LJnique EDITOR. CLOCKED-KEYING, NAME-LINE . . .
_ AUTO·DIOOLE, KlB ROLLOVER, REPEATING KEYS. ,
• Fa.t CA$SEne ~O an<! mahy olM, l. atu"'•. .

Addlll"".1 Dl.k F..tu..o:
. Two-way mes. age SELCALL A " PERSONAL MOO".
• ....UTO-MONlto' l,eque rtey ""11,lly 10 dlsk_
• SAVE. LOAD, Kill & OIR piUSOiller 110 , . ,

INTRODUCTORY SPECIAL
DISK VERSiON ., . . , , ., .. , . , .. , ., . . .. , . $lll!l.OO
CASSETIE VERSION , . . , ., $179,00
CASSETTE. latar upgrad. to DISK. $:/0,00
Gu.r a~tee<l·In<:lude Amateur CALLSIGN·PQST PIlID

ROYAL
~1 Conk" Rood
Hampton. GA:10228

COMMIJNICAT ION S

1327 NE 119th St reet, Dept. RlO, No. Miami, Fl33161 Call (305) 893.3924

Connectors-shipping 10% add'I, 2.50 minimum
Cable -sh lp p,ng $3 00 lSI 100" $2 ,00 eac h aO O'1 ' : 0 rt
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THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-Sell-Trade
Our 4th rear

NUTS & VOLTS
MAGAZINE

PO BO X I ur -c • PlACENTIA. CA 92670
( 7 1 ~) 632-7721 ... 137

JOIN THOUSANDS OF READERS
NATIONWIDE. EVERY MONTH

U.S.A. SUBSCRIPTIONS
S 7.00 · I YR. JRD CLASS HAIL
$12.50 · I YR. 1ST CLASS HAIL
525.00 • LIFETIME · lRD CLASS

y~ With Free Classified Ad 1=:

" KEEP IN TUNE
WITH THE WORLD"

--TECHNICAL ASSISTANCE BY F.C.C.
LICENSED TECHNICIANS:......

o.Jigo w,.,tl
omodiflcatlonl
° lnltlill.11on or _tom cln:utIl

--PRO DUCTS AVAILABLE;

.051( t.-ylnu

-vox
.Powwauppllft-I_, k.-p ......'

•All liloft c:ln;ull1 kif 1Ol1cl I'll. equlpmenl

"........Kt\Qdby

12325 MI<IonnI Or. Llnl l"ll, Mlf;:hlg.n 48817
(511) &27·2850 or &27·2171

FROM U YCO. ..
IoI,IlGIoIA\IOll. f V n - U CHANNIH _" ...",""
CAR' F TV CClI\IVER I ER

_ ItE"OTf CO NTROL

GIl: The Mo.t From cable TV

VHF-MIDBAND-SUI'ERBAND. SooocI .., .....
_ "''''"· _'' . ~'''' _ bo _.. TVe s.... _ on T'I _ -_e-, ......

_ _ b _ '.' : le E-, S _ _ ,
_ _ , . • _f.Il.IBA e1••_.,.,., TVc:vn'I VOl
._ *"h _~lO o.,~ ,*,-"..~

2 ·_,,** 218 .... 0<_ SPfC lo\l
'Y'Anw.- n. · 1OI1-eo $4 9.9 5
- II(liH .111ft, +ofUSNI>clf>o

24 Ho u' O' lI,' l,". HVS Add Te. -.0
(501) 962·7313 Ilu, a . _ ,., 51' II •

0,,1,. O". c. f ro m C,o.D.·, . 11.&0 ,drl
TAYCO COMMUNICATIONS

R3 . , 4 6 A N. " o w . C~ , lid - Corn,ng N V 148 30
....."'"lED _ ." 183

VANGUARD LABS ""
1M-23J."..1eI A••~ HolII.. NY 11423
~(212)""2720

5149 95

5 6495

559 95

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacram ento , CA 95841
(916) 486-9071

~I82

c.c.o,',

SPECIAL QUANTITY
PRICtNG

Dealer. Wanled

Complete System (as pictured)
Down Converter Probe Slyle

(Assem bled and Tested)
Power Supply (12V 10 16V DC- )

(Assembled and Tested)

1 YEAR WARRANTY [lCO"1
P ART• • U.BOA

RELIABLE MICROWAVE TV ANTENNAS

2.1 to 2.6 6Hz Frequency Range
34db System Gain lor Greater)

MODEL
5;1000
S3of9.!l5

l1li' .......
MADl III

'SA

_Cowers 100 10 18!) MHZ in 1 kHz s1eps Wllh thumll­
wtIeel dial - Accuracy 1 part per 10 milliOn al all tre­
ecerces - Inlernal FMadjuSt.'lllle Irom 0 to 100 kHz
at a 1 kHz rate - Spurs and noise at leasl 60 d8 be­
low carrier - RF output adjustable Irom 5-500 mV at
SO ohms - Operates on 12 Vdc @ 112 Amp - Avail­
able tor immediate dellV!ry - $349,95 plus shipping
_ Add·on Accessories availabie to extend tree.
rang e. add infinile resciuton, voice and sub·audible
tones. AM. precision 120 dB calibrated attenuator
- Ca ll for details . Dealerswanted worldwide ,

Microwave
Field Disturbance

Motion Detector Kit
• Range 100' unobstructed
• Safe low power 10mW output
• Detects motion from 0.1 to

20 MPH
Unlill' ut1, tMll'lle motion lleleclOl'll, t1"4 MicrO*_
F~ OIatufWnce Mollon Detec1or, can _ltW\l 1lOfl­
metalliC: "" Ila . 0ulpv1 I' N.O. or N.C. .-I'~ conlKla
wtliC:1l ean 01*.11 alaflT\ll , lights. or tlectnc clOOt'I,
Outptll can ~ programmed from seeoods 10 hou~

'00 ""Ill , _ , aulam.t1ealty,

KII con\tlln,: 10.525 GHz t.ansceM fl modu,-. 10 db
dlec..lllom antanna, all components. PC board. and
I..., .",cllon• . f'leqUI' H 1().14 VOC, romA a landby,
110m'" aclly. led.

Model MT2 $89.95 PPD In U.S.
COD edd $2. N.J. residents add
5% sales tax.

MlcroTek f,.(201) 548-4321
35 wesl Prancls si., ..- 196

Iselin, New Jersey 08830

tM ~Iication
is available in

rJption
Problem?

A MA T E U R RADI O
SOFT~ARE

F OR VIC

M et: .. I'l.Ot fOIl \OOA roo.
Nl ..-) 14 l'I" $1111.[ 0 lIE.

V lillll"l~ I!£ttllt/ltt NlD .~. l.tE _ l'OIT"X.
$(1lD CfISIt . caoc til ro::t€\' 0R10 TO :

RUB S SOFTW~RE ~TD .
~. a. _ )1'1 _TK€ST ITflTIO'l
~ . ...... Z332'2

( lI4 l .2 1 ·:Jtl ~

.. cu.: M tII · "
OIYlI vaJ I'lII'CfICl !tID TUfI vaJ f_ ~lt _ .
wtOl TOfU" lII'tGIl:I\ nw: QUlUC ILlt COIl( CJIIOPI.

lH[ I l lIQ.L JtcTt)NII , fNtVHl fOII'U.N "
r-.: I1DOfT _I ,~ fOlllU.l'll "
.,.Ie a IOIlI[~tC~ "
..... ' .. '11..._ ••••• ..••..·_ • • ..•

lllO-f"''' I .

73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

Tha,,~ you ano e" JOY vour subKrophOll

73 MagaZine does not keep subscnp­
non records on the premises. there­
lore calling us only adds lime and
doesn' t solve the problem.

Please send a descript ion of the
problem and your most recent ad­
dress label to:

18 Bedford Row
Depl. P,R
Lo ndon. WC1R ofEJ
England

University Microfilms Internallonal

300 Norl h Zeeb Road
Dept. P,R.
Ann Arbor. MI 4.8106
U.S A

-----------
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*************************
: QUALITY MICROWAVE TV SYSTEMS :
.***********************.
: Complete Systems From 56995

:

: 1.9 to 2.5 :
• GHz It-
: Antennas - :
,. "' oJ. ,.
,. Galaxy GOlOSTARl ,.

: Electronics :
: 6OD7N.61stAve. <, :
,. Glendale. Az. ) 'r"'1 •
It- 85301 \t :
: (602) 247-1151 •
,. SI4.VER 8 A lTE ,.

• COD's STA R STAR ,.

: Dealers Wanted :• C£j STAR II •• •: ~ :
~ rca ... 171 i
*************************

OUR 16TH rEA R!

ump'- Ia_...........
AMATEUR TELEVISION

MAGAZINE ~ '"

Publi.flH 12 ti",.. P« yNf b y IMes Srone WBlJOCD
PO, So. H,l~ 10... 522:56 Dof08

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

1lI••1eo ,-- , '"*"'" ,--
'It \'MO' I 10.00 I lJoo " ,., , n"
,~, 1 20 00 126 00 1 010,00 146,00
2 ~., 138 00 150 00 1 78,00 I !lIO,oo
J yur 156 00 I 74 00 $11600 11304 00

A tv-sstv.tAX,R TTV·S.r.ll,ru·EME
Micro ..... and Compute,s

$39 ...
$2 Ihlpplng

$12 ...
$2 .. "'"

Cl!2...•
•,~.

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

CDM.RAD, 'NO.
_ WU T ~lnA PAIlKWAY

GRANO PSVoNO. HEW YOIlK loon
t7141773-_

•

- -,

DDRR Space Beaters!
The Repeater Beaters

,

• w...... _ .. one ot gtOUnd

platw.- ........ -...- ............ ' . ._-"" ...-"• Lo-SWlI_",.SO ". --• M a.... _ · "J
• T o . n tenna. In 0'" __

_ CIl:UocCIUJ: _"100_,

...
I I

~,.. ......

, I
• 'c"1:: t

•

­,

-­~_ .-163

- -== '---'

FT·207R BAnERY SAVER KIT
MODEL B5-1 514.95

YAESU FT·207R OWNERS
AUTO SCAN MODULE AND BATTERY

SAVE R KIT

15 minutes 10 m­
stall ; scan restarts
when earner drops
011 ; busy switch
cont rols autcmenc
scan on -ott : in ­
cludes module and
msrrucnens.

Model AS·'. $25.00

~z
:>
o
lil
o..
:>
~

o

~ ~
W •No I110ttl de.., ballerlflS due to~ baGk·..
'" 0'J: ' 30'110 Ins po>Nef dr • •n *hen SQuelched

· S.m ple \0 Ins la ll; step'by-step lna,rucho<>'
and pa rts Inc luded

' 4 rn A memory backup reduced to 5OO'A
' 45 rnA reeeiyer drain reduced 10 30 rnA,
' Im p' O\Ie<! .udio hdelity and loudl'l.ss

ENGINEERING CONSULTING
P.O. Box 216 "",t()l)

BREA, CALIFORNIA 92621

~ADIDm[111'\ IllQUEHCY lilTS

FREE! FREE! FREE! FREE! FREE

GO MOBILE WITH YOUR H.T.! TIME·DUAL TONE DECODER $'5

N
Moc»l t-1COI'n IC·2NT, Elc:.
Model K·1 1or TR·2500 The U M2 R K decoder kit converts you r rec-
_ Illlcln on bo"om of radio etver into' sPt"cial seeetvee o r control. Who.

a user-.elected ume-tcne combination" ree-
etved, the output proVides a relay con trol forGu.t.Itf"",! .ctiv.tinl speakers or o ther devices.

;~ Moc»l K_TR.24OO; IN P UT: Audio (rom tr. nscelver. scanner , etc.

~
_ pow. r-.i Ihru b.llery plug O UTPUT : SPST (N.O.) re l. y .

Mod. 1N-FT·208R FEATURES: Sln&!e 07 dual tone. ad ju.t.b le
Model T-Simp'- mod lor Tempo over the T /T ran l ee Ad jus l-ab le time d el. y .

--- . . Relay outpute Manu.1 o r a uto reSt't_Sin &! e

~ NOW FOR FT·2OfIR & TR·25CJO tone ON latchinl with different a nile tone

N. ~
reset OFFlSOpen.tes On 1 2Voc.ln t erfac:ln l
o( m ul ti ple boanh for multi-dilit gequenlJal

~
Model Y_FT·207R. activation and r_t.

_ IilS 1n10 ball..,. cornpanmanl
APPLICATIONS : Call-up ays te m _ Repeate r

rt1
. ... unique batl"'Y ~lminelor' or commercial co ntrols e Etc. li m ited only to
HANOI ,lEK~1.lor .lIows your im.dnation _ Wri te for tnrormeucn o n
eonstlnl IMtld-held oper. tion the LJ M2RK fo r your appli ca tion., Ifom . ulo DC or bas. supply UM2RK decoder ki t indude. all c o m po nent,

~
with no nlc.d dliin 0'" rel.y . and P.C. Board...•1 5 p ha $1.50 shlp
WITHOUT RADIO MOOlFICA-
T1OtoI! I2U5 Pf>O In USA. CA UM2RC endos\lll! Idt indudes molded cue.
NIl 11.50 Sa... lu. spe.ker, input c.ble.. ... $5 ph"••1. 50 ,hlp.

~ ... TH E METHENY CORPORATION
HAHDUEK 204 Su nrbe Drive . M.dison.IN 472 50 ... 205

P.O. 1011 22OS.LA PUENTE, CA 117.. See Product Review Jan. 1 9 8 3 iSNe o f 73

CB TO TEN METER
CONVERSION KITS

10METER FM-Umiter discrimi·
natoe board with specific mstruc-
tions to fi t over 80 di fferen t AM &
sse chassis
SSB·AM KITS- NOW in stock
kits for most CB rnodels-23 or 40
channels
NEW & USED- FM- SSB- AM
converted C.S.'s in stock
ANEXTER MARK ANTENNAS
-You saw them at Dayton. Now in
stock the HW-3 three band helewhip
thai covers 10-15- 20 meters with
no traEs
FRE CATALOG-Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

1.1 Rt. &A. Box 183

Sandwich. Ma. 02563-0183
(617) 886--0)2

~"
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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,

'" "'PI"' ",g" perfor"'a""a f U .,, ' e­
,"I "' •• • , ., ' T'a ","' ," a "ab'.
"g"al up '0 300 ya '''. ..'1" • •c.p"
"o"a' a"",o 0"a"'1 b1 "'..". Of ".
b ""1 ,,, .'ec"e' "' ,U K" '''''',,<l.'
t ... "', ' . o,,-of! " .,'t" anl'lnn .
b'lf. ' y . " <I."pe" ""'''<''O''' n ,." t". f,,,.., "",, •••d. b"

$24.95
$29.95
$29.95
$29.95

~~,O';~.o~~~~,. h. .. ag.." 0 ••• 7.0 00~d 10 0 . ' .~
h _ 01 .... , . ", ."" G' lIe ' you.. lOCI. "

Try yo l,l, hand al bUIlding tee f ,nesl 100k,ng eloc o. on the
m arket 115 saun l on ,sh anod.zed a lum,n um case lOOks greal
anyw here. w h ile S I. 4" LE O d,g ,ls provide a h'9hly readable
d ,splay Tn ,s ,s a complete ",t no extras eeeceo . and ,( only
takes '·2 no urs to assemble Your ceoice of case colors
euver. gOld. b la ck l speCl f y)
C lock k,t. 12/24 hour . DC-S
C lock w l\h 10 rmn ID timer. 12124 hour, DC- tO
Ala rm croc k. 12 ri e ur only. DC·8
12V DC c ar cloc k. DC-?

Fo r w' re d and tes te d Clocks add $ 10 00 to k't price
SPECIFV 12 OA 24 HOUR FORMAT

Supe, S1eu'"
"' . "ee' ","s,t,o.e ."'I?l'­t,,,, ", ,, OCII "" I' L?oC . up a
pon orop aI lS__ Gr_
IQf mor>~or">g DeI>oo'I
room 0' .. ......-., PU'­
PO"" amph~~ f ..... 2 w
..... outpul ""', on 6 10
15 'IQI'S " I@S &-45 Q/lm

opea''''
Gom!>"", " 1 BN·9

u n

L..:I t1 11n11, lUI
'" g''' 'a''''''I<o'' '01",.
Ie< "," OC II a".'''.''''y
...._ 21U"'tlO l EOs
Ulefor ..._~
O" IIo nl .. a ,,, ," g
De"'" I....".., anyl''''' ''''
Au" . on 3 '0 15 -01..

Complete . '1 8L-l
U t5

C P O·l
A"" , on 3·1 2 VOt 1 "'. " OU' , KHZ Qood 10' CPO
"" a,m "'U<l .o O, o,,,alor CO"'P.... ..1 $2.15

Color O,gl "

Set! mus ,c come
l lo ve' 3 d,fle'em
li ghts II,c"e< .... " ...
m"s,e: On. "9'"
eace for n'II" .
m,(I-'."1I1 I nd
10 S eat" ,n d, -
v ld a !ly _dJuSI -
a!>le and d roves UP
to 300 W runs on
110VAC

Complele . i t.
ML· l
SUSfO~ · 3 • •1

f~ · 3 W" eo Ino Te..ed

FM
MINI
MIKE

. - _. -----.--

PARTS PARADE

... """_.10',,,,. Tv 5,.."", ",,,",,••
• ,,'... ""0nn4-. , ,, _ .. "'"''''',
""", _ ..... """,, to<
"ltI_K. .......
Fl28_.__T_00 _ ...
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-. "" 1 " ...___cuPS_---

,.

SATELLIlE TV KIT

_.....- .... ,....-_ ...­______II> '--"'--'-_
,_ "" .._ .......__.1'V1"
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"" "ltI <-. __
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,...........

T_O.cod... ~-
'" comP'el" ' 0"" eeee- .1
de, 0" a ""g'e PC Y
bOa'd f ealu'''' 000- ~/
SOOO HZ Itd ,,," abl,,~
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'Ofl" D....' d"'ec ' ,on fS K "'C
C." alSO I>fI u ta<l ... lIaD'. 10'1e
""cO<!", Au" . 0" 5 '0 12 yo'"
COmp'al. k" TO-l 15 95

51'." 1(;1
P'Oduc", up...a,d and dO"'''",''d
"'8,1 CI\a,ac te", I,c of • pOhC,"
, ire" 5 W pea l< audio oulp"" runs 1 -, •
on 3-1 5 .Oll' US". 3-45 01'1'"
speak..r
Compl",,, k,I SM·3 12.95

IO H, "- . . ..
A ..... .".. ' . , Yf><. .O~ '''''0-'_ • .-- , ..... . 'B' "-.' ..

M.d Bluter Kit

Whllpa' llghl Kil

"'" ,n''''''$I'''O . ,t Small m,."
p'th " P sounds a nd con.." r,s
In" m 10 1,'01" ' r ee 10uO'" Ine
so.."o ,n" b"ghte, lne Iogn,
InCI ..des m"e cont rOIl up 10
300 W r..n, 0" 110 VAC

COmpl" ,,, . '1 Wl -l
SU S

P'Od"oe' l OUO O~, '''a lt@'' '' g . "d
."e""o" ge'''''g ""0" ,••• ,o,,"d
Ca" 'upo'1 "p to 15 ... ns 01
oeno•..,.,...oJ<lop R"", on 6-15 VOC

u"" . ... , n",•• K"

P,o" oo. I"e M••t pa'" ,"d PC
M",d '.q,,"ed 10 P,o., d •• ' Ou't e
Of P'." "O" "m,"g '''<1 pu'"
ge~..... 'o" UIo. S55 "me' 'C ,"d
,"t'''''''' a ""9" 0' P.'" '0' ""'"',."""g" M d.

'M W_ .. M'h lUI lfo:
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"" ad <l*<l """" ''' . m,. e p'"amp
" a<;l"
FU· l .. , U .15 F... ·2 ." $4.15

$S9.9S
$44.9S

SlPO
Sl PO
S1.15
S1.1S
$1.15

$.SO 0• .
$1 .00 • • .

7011
70 I S

''''/ 911
791 5

600 MHz

PRE$ CAlER

E ... tend lh e ' a ng e o f you,
c oun te r 10 600 MHz Wo rks
w,th a ll coun ters less ' ha n
150 m v s ens, t' v,t y s pec,fy­
10 o . -100

Wifed, tested. PS-I B
Ktl PS ·1B

M ;~ I 1 0 ·12 .... . , Si"k.
T"" "' .'IO, 0, . "" "'" , . OIl
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SCI 10< oN, " .PO 10 tor 12.00

30 W. 1l 2 m l , PWR AMP

S,m ple Class C power a m p fe a ture s St,mes power ga,n 1 W in
!Of 8 out. '2 W rn for 1S out. 4W rn tor JO oul Mao outp u t 0 135 W.
mc recree value , comoiere w,lh a l! parts . less c ase and T-R relay
PAol o30 W pwr am p kit $22.95
TR- l . RF sensed T-R re lay k'f 6 .95

O pto Is o lators · .N'28 Iype
O pto aenecrcrs - Photo dIOde ' LE D

Aud'o
Presc.le'
Make 1'1 ' 91'1 r",olu tlon a..d,O
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RF a ctuated . e la y senses RF
P WI a nd c loses DPDT relay

For RF sensed T-R relay
TR-l K,I $6.95
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FACI ! 4555 SERIAL PACE PRINTER

The Fac t t 4555 a lphanumer ical s e r ial prin te r i a comple t e . Equi pped wI t h RS 2J2C i nt erface ,
pr i n t ing mechan l •• , cont ro l elect ron ics , dr ive elect ronics . power supp ly and char a ct er gen e ra­
t o r . The adapte t ion e lec t ronics can be mod if ied i n four ve rs ions :Bl t -pa ral l el da ta t rans fer ,
CC ITT (EIA , R52)2C) fo r bi t -ser ia l da ta tra ns f er and t he curr en t l oop (TTY) lnter fa ce alao f or
b i t ser Ia l data t r ans fer . The f ac it 4555 pr i n ts on or di na ry pa pe r and I ' ad justable for d lf­
f e n'nt paper wi d t hS and forma n , 9. 5" paper wIdth with 66 Hnes per page o r Dtt; A4 wi t h 70
line s per page .

2 .54_/ 1/10" 80eh/lm e
1.55_/0.06" 132ch/ llne
ECHA- 6 7- b i t c od ed cha r . ae t
6 3 Cha r. var lous na t lonal
verl lonll.
Sprocke t feed.Feed mechan ism

Cha r . COOl'
Cha r . Se t

SPECIFICATIOSS

Cha r . spac l ngup t o 6()ch .s .
Incre men t al .
80 alt. 132 .
7 X 5 do t m.atrix .
2.7_ 11 18"
1. 3_/ 0. 05" 132c h / lln e
2. 1=/ 0. 083" 80eh/l 1ne

Print speed
Pr i n ting MOd~

Ma x . I of chl l i ne
Mat rix
Cha r. Size Heigh t
Cha r . Si ze Wldth

THESE UNITS WERE PULL ED OUT OF SERVI CE IN GOOD WORKI~C CONDITION . WE CHEC K EACH UN IT ON A
RAD IO SHACK TRS- 80 COLO R COMPUTER .

.-----,
Pr l n ter with lmecord, box of
pape r . tneee-c cenee r cable f or
U S- 80 COLOR COMPUTER.

$149 . 99

•
PRI NTER ONLY $1 29. 99

•
GEN EVA CALCU1.ATOR WATCH

Thls at t ractive wat ch has t he f o l l owi n g .odel:
Sonaal Tlme Set t lng .
Calendar Se t tmg .
DaHy Alarm Tl.e Settlng .
We e kly Alarm Time Se t tlng .
Chronograph .
Calcula tor.

Featur ed ln Black Pl as tic $2 4 . 99 0 ' Fea t ured l n Stalnless Steel $2 9 .99

SILICON DIODES FEED TH RU SOLDER RF CAPACTORS

MR7 51 100vd c 6Ampa 10/ $ 5. 00 100 / $ 38 . 00 4 70p f +- 20%
MR 510 1000vd c 3Amps 10 / S3. 7 5 100/$24.00
HEP 170 1000vdc 2Am ps 2 0 / S2 . 0 0 100/S I 5 .00 5/S I .00 o r 100 /$ 15. 00 0 '
INJ209 100vdc l SAmpa $2 .00 \ 0 / $ 15.00 1000 / S I00. 00
BYX2 1/ 200 200vdc 25Amps S2.OO 10/ S I S. 00
IN2138A 600vdc 60Amps $5 .00 10 / $40. 00 1000pfl. 00 l u f +-10%
DS8 S-04C 400vdc BOAJaps SIO .OO 101 $80 .00
INJ269 600vdc 160Amps SI5 .00 10/ SI 20. oo 4/ S I . 00 o r 100 / S20 . 00 0 '
27SZ4 1 300vdc 250Amps $20.00 10 / $ 17 5. 00 1000/SI50.00
7-5754 300vdc 40QAmps $30.00 10/S250.00
ReD-IS 15KVDC 2llma . $3 .00 101 S20.oo

E PROMS
S~R2Ql( 2()l(VOC 2llma. $4.00 10 / S30 .00
IN4148 81gna l 30/$ 1.00 lOO! $3 .00

2708 1024x l $ 2 .00 eac h

FAI RCHI LD 4 116 16K DYS~~IC RA.xs 2 OOrl1l1. P,1Ir t • 16K75
2 716 2048x8 $4.00 ~,h

25 Fo r $25 .00 or 100 Fo r S90 .OO o r 1000 Fo r $750.00 27L32125L3 2 $ 10 .00 e ach

HEWLETT PACKARD MI CROWAVE DIODES

IN57 11 ( 5082 -2800) Scho t t ky Ba r r ier Diode s $1.00 0 ' 10 f o , $ 8 . SO
IN571 2 (5082 - 28 10) " " " Sl .50 10 f o, $ 10 . 0 00 '
IN626 3 ( HSCH- IOO I) " " " $ .7> 10 f o, $ 5 .000 '
5082-283 5 " " " S1. 50 10 fo, $10 .000 '
5082- 28 05 Quad Hat ched " " " per set $5 .00 10 f o, $40 .000 '

Toll Free Number
800-52~180 ~ (;JI z electroavCi
(For ordera only) - \...:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
wATK INS JOHNSON WJ -M6 Double Ba lanced Mixer
LO and RF 0.2 to 300MHz IF DC t o 300MHz $21. 00
Conversion Loss (SSB) 6. 5dB Max . I to 50MHz

8.5dB Max . . 2 to 300MHz WITH DATA SHEET
Noise Figure (SSB ) same as above

8. 5dB Max . 50 to 300MHz
Conversion Compress ion . 3dB Typ.

NEC (NIPPON ELECTRI C CO. LTD. NE 57835/2SC21 50 Mi crowave Transi stor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5 . 30

F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ. r =4GHz dB 6.5 Typ .

Ft Gain Bandwidth Product at Vce=8v, Ic =1 0ma. GHz 4 Min . 6 Typ.
Vcbo 25v Vceo 11v Vebo 3v Ie 50ma . Pt. 250mw

UNELCO RF Power and Linear Arrplifier Capacitors
These are the famous capacitors used by all the RF Power and Linear Ampl i fier
rranufacturer's , and described in the RF Data Book.

5pf lOpf lSpf 30pf 43pf lOOpf 200pf 1 to lOpes. $1. 00 ea
5.1pf 12pf 22pf 32pf 51pf H Opf 220pf 11 t o 50pcs . s . 90 ea
6.8pf Bpf 25pf 33pf SOpf 120pf 470pf 51 up pe s. s .80 ea
7pf 14pf 27pf 34pf SOpf BOpf 500pf
8.2pf 15pf 27 .5pf 40pf 82pf 140pf lOOOpf

NIPPON ELE CTRIC COMPANY TUNNEL DI ODES $7. 50MODEL 152 199 IS2200
Peak Pt . Current rna. Ip 91n; n. 10Typ. llmax . 9min. 10Typ . llmax .
Valley Pt. Current rna. Iv I. 2Typ. 1. 5max. I. 2Typ. 1. 5max.
Pea k Pt. Voltage my. Vp 95Typ . 120max . 75Typ. 90max .
Proj ected Peak Pt. Voltage my . Vpp Vf=lp 480min. 550Typ. 630max. 440min. 520Typ. 600max.
Series Res. Ohms rS 2.5Typ. 4max. 2Typ. 3max.
Terminal Cap . pf. Ct I. ?Typ. 2max . 5Typ. 8max .
Va lley Pt. Voltage my. VV 370Typ. 350Typ.

FAIRCH ILD / DUMONT Osc illoscope Probes Mod el 4290B
Input Impedance 10 meg., Input Capacity 6.5 t o 12pf., Di vis ion Rat io n (Vol ts/D iv Factor)
10: I , Cable Length 4Ft. • Frequency Range Over lOOMHz .
These Probes will work on al l Tekt ronix. Hewlett Packard, and ot her Oscill oscopes .

PRICE $45 .00

MOTOROLA RF DATA BOOK

Li stsall Motorol a RF Transi s t or s / RF Power Amplifiers, Varactor Diodes and muc h much
more.

PR ICE $7. 50

Toll Free Number
~~ electrolUcl800-528-0180

(For orders only)
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS, MICROWAVE DIODES
PART PRI CE PART PRI CE PART PRICE
15 2199 $ 7. 50 2NbOB 3 $ 13 . 25 CA26 12 ( TRW) $ 25. 00
15 22 00 7.50 2N6084 15. 00 CA2674 (TRW ) 25 .00
lN l56 1 25 .00 2N6094 IM9622 11. 00 CA288 1- 1(TRW) 25.00
IN 1562 25 .00 2N6095 I M9623 12 . 00 CM IDI (TRW) 25.00
2N2857 1. 55 2N6096 IM9624 15 .50 CA420 1 (TRW) 25 .00
2N2857JAN 2.55 2N6097 17.25 CA4600 (TRW) 25 .00
2N287 6 11. 00 2N6 136 2 1. 85 C0 1889 20 .00
l N29 47 18.35 2N6 166 40 .25 C02545 20.00
l NZ 948 15. 50 2N620 1 50 . 0 0 CMD5 14AB 20. 00
2N294 9 3. 90 2N6459 18.00 049 59 10. 00
2N2950 4. 60 2N6603 12 . 00 D4987M 20.00
2N3375 8 .00 2N668Q 80 .00 05 1470 10. 00
2N 3553 1. 57 2SC756A 7.50 05506 10 .00
2N3632 13.80 25C781 2.80 DS827A."l. 20.00
2N38 18 5.00 25C I0 18 1.00 DMD6022 30.00
2N3866 l. 30 25C1042 12. 00 DMS-2A-250 40 . 00
2N3924 3.35 25C 1070 2 .50 HEP76 4.95
2N3 92 7 17.75 25C 1239 2 .50 IIEP53002 11. 30
2N3950 25.00 25C 1251 12.00 HEPS3003 30. 00
2N4072 1. 80 25C 1306 2 . 90 HEPS3005 10. 00
2~4 127 21 .00 25C1307 5.50 HEP53006 19. 90
2N4427 1. 30 25C1760 1. 50 HEP53007 25.00
2N4428 1. 85 25C I970 2.50 HEP53010 11 .34
2N4957 3.45 25C2 166 5.50 HTEF2204 H.P . 112. 00
2N4958 2 .90 8B I087 (M. A. ) 25 .00 5082-0112 H. P. 14. 20
2N4959 2 .30 A50- I2 20 .00 5082-0253 H. P. 105.00
2N 5090 13. 90 A2 83B 5.00 5082- 0320 H. P. 58.00
2N5 I08 4.00 ALD4200N (AVANTEK) 395 . 00 5082-0386 H. P. POR
2N5I09 1. 70 AM I23 97 .35 5082-0401 H.P . POR
2N5 160 3.45 AM688 100.00 5082-0438 H.P . POR
2NS I77 21 .62 BBI05B • 52 5082-1028 H.P . POR
2N5179 1. 00 BD4/4J FBD4 (G.E . ) 10.00 5082-2711 H.P . 23. 15
2N5583 4.00 BFQ85 1. 50 5082-3080 H.P . 2.00
2N5589 8. 65 BFR90 l. 30 5082-3 188 H.P. 1. 00
2NS590 10. 35 BFR91 I. 65 5082- 6459 H.P. POR
2N5591 13.80 BFW92 1. 50 5082- 832 3 H. P. PO R
2N5635 10. 95 BFX89 1. 00 35826E H. P. POR
2N5637 15. 50 BFY90 1. 00 35831E H. P. 29.99
2N564 1 9 .20 BGY54 25 .00 35853E H. P. 71.50
2N5642 10.95 BGY55 25.00 35854E H.P . 75.00
2N5643 15. 50 BGY74 25.00 HPA0241 H.P . 75.60
2N5645 13 .80 BGY75 25 .00 HXTRJIOI H.P . 7.00
2N5646 20.70 BLI6 1 10. 00 HXTRJI02 H. P. 8.75
2N569 1 18. 00 BLX67 11.00 HXTR61 01/ 2N6617 H. P. 55. 00
2N5764 27. 00 BLY5 68CF 25.00 HXTR6 104 H.P . 68. 00
2N5836 5. 45 BLY87 13.00 HXTR 6105 H. P. 31. 00
2N5842 8 .00 BLY88 14 . 00 HXTR6 106 H. P. 33.00
2N5849 20 .00 BLY89 15. 00 Q5CHI995 H.P . POR
2N5913 3.25 BLY90 20 .00 J02000 TRW 10.00
2N5922 10.00 BLY35 1 10. 00 J0200 1 TRW 25 .00
2N5923 25 .00 C4005 20 .00 J04045 TRW 25 .00
2N594 1 23 .00 CA402 (TRW) 25 .00 K3A 10. 00
2N 5942 40.00 CMOS (TRW) 25. 00 MA450A 10. 00
2N5944 9.20 CA612B (TRW) 25. 00 MA41487 POR
2N5945 11.50 CA2100 (TRW) 25.00 MA41 765 POR
2N5946 19. 00 CA2 113 (TRW) 25 .00 MA43589 POR
2N6080 9. 20 CAnDO (TRW) 25.00 l'lA43636 POR
2N60B l 10. 35 CA2213 (TRW) 25 .00 MA47044 POR
2N6082 11. 50 CA24 18 (TRW) 25 .00 MA4765 1 25 .50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE

eJ\I~ electroIVcl800-528-0180
(For orders only)
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GaAs, TUNNEL DIODES, ETC.
PART PRICE PART PR ICE PART PRI CE
MA4710Q $ 3.05 MRFS03 $ 6 .00 PT4186B $ POR
MA47201 30 .80 MRFS04 7.00 PT4209 POR
MA4777 I POR MRF509 5.00 PT4 209C POR
MA47852 POR HRYS1 ! 8 .65 PT4566 POR
MA49558 POR MRF60S 20 .00 PT4570 POR
MB4021 POR MRF629 3.47 PT457 1 POR
MBDlOl 1. 00 MRF644 23 .00 PT4571A POR
MDOS13 POR MRF8 16 15 . 00 PT4577 POR
MHW1l71 42 .50 MRF823 20.00 PT4590 POR
MHWl182 48 .60 MRF901 3.00 PT4612 POR---
MHW4171 49 .35 HRFBOO4 2 . 10 PT4628 POR
HHW4172 51.90 MS261F POR PT4640 POR
MHW4342 68 .7 5 HT41S0 Fair . POR PT4642 POR
MLPIOl 25 .00 MTS126 Fai r. POR PT5632 POR
M."f1500 32 .32 HT5481 Fair . POR PT5749 POR
MMI550 POR HT5482 Fa i r. POR PT6612 POR
MM1552 50.00 MrS4S3 Fair . POR PT6626 POR

MM1553 50.00 MTS596 Fair . PQR rrszos POR
MM1614 10 .00 MT5764 Fai r. POR PT672D POR

M."f1608 5.00 MT8762 Fair . POR PTBSIO POR

MM3375A 11 .50 MVI09 . 77 PT8524 POR

MM4429 10.00 MV1401 8 .75 PT8609 POR

MMBOOO 1. IS MV 1624 1. 42 PT86)) POR

!'!MaOO6 2 .30 MV I80S 15.00 PT8639 POR

Mo277L POR MV I808 10.00 PT8659 POR

Mo283L POR MV I8 17B 10. 00 PT8679 POR

M03757 POR MV I8 63B 10. 00 PT8708 POR

MP I02 POR MV I864A 10.00 PT8709 POR

MPN3202 10.00 MV I864B 10.00 PT8727 POR

MPN3401 . 52 MV I864D 10.00 PT8731 POR

MPN3412 1.00 MV I868D 10.00 PT8742 POR

MPSU3 1 1. 01 MV2 101 . 90 PT8787 POR

MRA2023- 1.5 TRW 42 .50 MV 2111 . 90 PT9790 41. 70
MRF212/208 16. 10 MV211 5 1. 55 PT3 19 62 POR

MRF223 13.25 MV220 1 . 53 PT31963 POR

MRF224 15. 50 MV2203 . 53 PT3 1983 POR

MRF237 3. 15 MV2209 2. 00 PTX6680 POR

MRF238 12 . 65 MV22 15 2 .00 RAY-3 24 .99
MRF243 25 .00 MWAII O 7.45 4008 1 POR

MRF245 34 .50 MWAI 20 7.80 4028 1 POR

MRF247 34.50 MWA130 8.25 40282 POR

MRF304 43.45 MHA210 7.80 40290 POR

MRF315 23 .00 MWA220 8.25 RF IIO 25 .00
MRF420 20 .00 MWA230 8.65 SCA3522 POR

MRF421 36 .80 MWA310 8.25 5CA3523 POR

MRF422 41.40 MWA320 8.65 50 1065 POR

MRF427 16. 10 MWA330 9.50 5543 POR

MRF428 46.00 NEC57835 5.30 TP1014 POR

MRF450/A 13.80 ON382 5.00 TPI028 POR

MRF453 /A 17.25 PPT515-2Q-3 POR TRW-3 POR

MRF454 /A 19 .90 PRT8637 POR UT0504 Avantek 70.00

MRF455/A 16.00 PSCQ2-160 POR lIT0511 Avantek 75 .00

MRF458 19.90 PT3190 POR VIS 4.00

MRF463 25 .00 PT3194 POR V]]S 4 . 00

MRF472 1.00 PT3195 POR VIOOS 4. 00

MRF475 2.90 PT3537 POR VAB80lEC 25.00

MRF477 II. 50 PT4166E POR VABB04EC 25.00

MRF502 1.04 PT4176D POR VA521A.~20 25 .00

Toll Free Number

eJW~ electrolVcl800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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Electronic Spec i a l ty Co. / Raven El ec t r on i c s
Part ' 15S28 Part I SU-O I
z evae Type ~ Con nect o r . DC t o 1 GHz.

FS~ 598 ..... 556-968 3 $4 9 .00

Amph ...nol
Part ' 316-10102 -8
115Va c Type BNC DC to 3 GHz.

$29 . 99

ex,
Pa r t /I 300-11182
110Vac Ty pe lINC DC to 4 GHz .
FSN 5985-54 3-1225

$39 . 99

ex,
Part #)00-11173
ilOVac Type 8NC Sam~

FSN 598S-543- I B50

$ 39 . 99

\

RNC To Baoana P lu~ Coa x Cab le RG- 58 36 in c h o r a~c to S Coax Cable RG-58 36 Incb .

$7.99 o r 1 For $ 13.99 o r 10 For $50.00

SULl I) STAn: REI.AY S

$8 . 9 9 o r 2 For $15.99 or 10 For $60.00

PU .'ludel ecr iuurz
PRICE EACH $5 .00

Svdc turo on 12Ova~ coo t ac t a t 1ampa o r 20amps on a
1O"" 10" K . 124 aluminulll . Hea t s ln k with
s i ltcon Itrease .

Dlltlslg . I nc . !b:Ie l ECS-2 IS

PRICE EACH $7.50

Gr igsby/Rar ton Hodel G87400

PR ICE EACH $7 .50

Svdc t urn on

Svdc t u rn 00

240vac con tac t i4a mps or
10 "x 10"x .1 24 aIUJIln u• .
sili con itrease .

240vac con tac t at I SarnO's
1O"" 10"" .1 24 alumin um.
silicon 1O r e a s e .

40a.. .,5 00 8
H"a ts lnk with

or 40amO's 00 a
Heatsink with

NUT I::; *** tt",ms lllIly he e ub e t Lt u t ed with o ther bra nd .. o r equivalent mod .. i numbers . ***
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Toll Free Number
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER AJl.ON ALPHA RAPID BONDING GLUE

The Recall Phon e Tel e phone e.p loys t he latest s ta te of a r t
c~unica t iQns t echnol ogy. It i s a coab ina t ion t e l ephone
and auto.a t ic d i a l e r t hat uses pre.iua-qual i ty ,solid -st ate
ci rcuitry to a..ure high- rel iab i I1 t y perfo r-.ance in per sonal
or bus ineas a ppI1cations . $49. 99

Supe r Glue 'CE- 486 h i gh strengt h
r a pid bon di ng adhes i ve.Alpha
Cys noac r y l a t e.Se t - Ti .e 20 t o 40
s ec • • O. 7f I. c e , (20g• . )

52.00

TOUCH roSE PAP MITSUMI W F/VHF VARACTOR TtlSER MODEL tNE lA

Thi s pad con ta i ns a l l t he elec t r onics t o
produce s t anda rd t ouch-tone t onea . Sew
with data .

Perfect for t hos e unscramb ler projec t s.
Sew wi t h data .

59.99 or 10/$89.99 § 19. 99 or 10/ $14 9 . 99

I NTEG RATED CIRCUIT. 1 t o 10 Il up

MCl)72P
~ ll5BP

~l)SOP

~l)lOAlP

:-lCl l IOP
:-lC1496P
LMS6SN
LMlBON I4
LMIBB9N
NE564N
NE S61N

Color TV Video ~ulator Ci rcu i t.
I F Amp . ,L i.iter ,FH Detec tor ,Aud io Dr iver ,E l ec t ronic Attenua t or .
I F Alllp l1f i e r
Low Leve l Video Detector
FM Stereo Demodul ator
Balanced Modul ato r / Demodu l ator
Phas e Loc ked Loop
2Watt Aud i o Power Amplifier
TV Video Modul a t o r
Phase Locked Loop
Phase Locked Loop

5 4 .42
5.00
I. 50
1.50
4.29
I. 50
2 .50
I. 56
5. 00

10. 00
10.00

$2 . 95
' .00
1. 25
1. 15
r. l O
1. 25
2.00
1. 25
4. 00
8 .00
8. 00

FE~~TI ELECTRONICS AM RADIO RECEIVER MODEL ~~41 4 INTEGRATEO CIRCUIT.
Features :

1.2 t o 1. 6 vol t ope ra t ing range. , Les s t han O.~ cur r ent con. ...pt i on. l SOKHit t o l MH it
Frequency r ange., Ea s y t o a s s embl e ,no a lignment necessary. Effec tive ~d va r i abl e ACC action. ,
Wi l l dr i ve an earphone d i rec t. Excel l ent a ud io quali ty . ,Typ ica l power ga i n of 72dB . ,TO- 18
ac~ e. Wi th da ta . 52. 99 or 10 For $24. 99

NI CAD RECHAll.GEABLE BATTERIES

Ga t es Recha rgeabl e Ba t t ery Packa
holidlly
IlreetinflS!

$11. 99
$15.99

are Factory
55 .00

SUB C Pac k of 10 2.5Amp/Hr . $10.00

12vdc a t 2 .5Amp/Hr.
12vdc a t 5Am p/Hr .

AA Ba ttery Pack of 6 The s e
~ew .

--
ToU Free Number
800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
£l~C TUBE SOC KETS AND CHI~E YS

SKIlO
SK300A
SK400
SK406
SK416
SKSOO
Slt600
Slt6Q2
SK606
SK607
SK610
SK620
SK626
SK6JO
SK6J68
5K640
Sk6106
SK700
Slt111A
SK740
Slt710
5K800A
SK806
SKalO
SK900
Slt906
SKll,20
SK1490

Socket
Socket For 4CXSOOOA,R,J, "CXI O, OOOD, 4eXl S,OOOA ,J
Socke t For 4-IZ5A .2S0A ,4 00A ,4 00C,4PR12 SA ,4 00A ,4 - 500A, S- SOOA
Ch i mne y For 4- 250A. 400A, 40OC , 4PR40OA
Ch imney For 3- 4002
Soc ke t For 4- 1000A!4PR1000A/B
Socke t For 4CX2S0B, BC, FG ,R . 4CXJSOA,F , FJ
Socke t For 4CXZ SOB, BC,FG,R ,4 CX350A . F,FJ
Chimney For 4CXZSOB ,BC , FG ,R , 4CK350A , F,FJ
Socke t For 4CX6GOJ ,JA
Soc ket For 4CX600J , JA
Socke t For 4CX600J ,JA
Chimney For 4CX600J.JA
Socket For 4CX60OJ , JA
Chimney For 4CX600J.JA
Soc ke t For 4CX60OJ, JA
Chimney For 4CX60OJ . J A
Soc ke t For 4CX3OOA , Y.4CX125C, F
Socke t For 4CX300A ,Y.4CX125C .F
Socke t For 4CX3OOA .Y . 4CX125C .F
Socket For 4CX300A.Y ,4CX125C,F
Socke t For 4CXl OOOA,4CX I500B
Chimney For 4CXI OOOA, 4CX 1500B
Socke t For 4CX} 000A ,4CXI 5OOB
Socke t For 4X50OA
Chimney For 4X5OOA
Socke t For 5CX3000A
Socke t For 4CVBOOOA

$POR
$520.00

260 . 00
74.00
36.00

390 .00
51.00
73.00
11. 00
60.00
60 .00
66.00
10.00
66.00
34.00
36.00
71. 00

225. 00
225.00
86.00
86 .00

225.00
40 .00

225.00
300.00
57.00

650.00
585.00

JOHNSOS TUBE SOCKETS A.'1D CHIXXEYS

124-III/SK606
122- 0275- 001
124-0113-00
124-116/SK630A
124-115-2/SK620A

Chimney Fo r 4CX250B,BC ,FG ,R, 4CX350A, F , FJ
Socket For 3-5002 , 4- 125A, 250A , 400A, 4- 500A, 5-500A
Capac i tor Ring
Socket For 4CX250B ,BC ,FG ,R, / 4cx350A ,F ,FJ
Socke t For 4CX2 50B. BC, FG,R , / 4Cx350A,F ,FJ
813 Tube Socke t

$ 10,00
(pa ir)15.00

15.00
55.00
55.00
20 . 00

TUBE CAP S (Pla te)

CH IP CAPACITORS

. Bpf
Ipf
1. I pf
1.4 pf
1.5pf
I. Bp f
2.2p f
2.7pf
3.3pf
3.6p f
3.9pf
4 . 7pf
5.6p f
6.8p f
B.2pf

PRICES: I to 10 ­
lItoSO­
51 t o 100 -

IOpf
12pf
15pf
18pf
20pf
22pf
24pf
21p f
33p f
39p f
47pf
51pf
56p f
OSp'
82p f

.99(

.90e

.BOe

101 t o 1000
1001 & UP

I OOpf*
1lOpf
120pf
130pf
150p f
160pf
IBOpf
200p f
220pf*
240pf
270p f
300pf
330pf
360pf
390p f

. 60e *

.35C

HR1, 4
430pf HR2. 3, 6 & 7
470pf HR S, 8
510pf HR9
560pf HR IO
620p f
680p f
820p f
IOOOpf/ .OO l uf *
1800pf/. OOI8uf
2700pf/ .OO27 uf
lO,OOOpf/ .Ol uf
12 , OOOpf/. 012u f
15, OOOpf/ . OI5uf
18 ,OOOp f/.O I8 uf

IS A SPEC IAL PR ICE: 10 for S7. 50
100 for $65. 00
1000 for S350. 00

$11.00
13. 00
14.00
17 .00
20 .00

-. __ ._--_ ._----------------_._--_._-------------------------------_._---------- ------------
WATK INS JOH NSON WJ-V907: Vol t age Control l ed Mic rowave Osc ill a tor SlI D. DO

Frequency ra nge 3.6 t o 4 . 2GHz , Powe r ouo ut , Hin . IOdBm typi cal , 8dam Gua r an t eed .
Spurious output suppression Hannon ic ( nf o) , e tn. 20dS t ypi ca l, In-Ba nd Non-Hannoni c, ef n .
&OdS typical. Res i dual nl , pk to pk , Max . 5KHz , push ing factor , Max . 8KHz/V, Pulli ng figure
( 1.5: 1 VSWR), Max . 6CMlz , Tuni ng voltage range +1 t o +1 5volts, Tuning current, Max. -0. 1mi'! ,
lIlOd ulat t on sens i t tv i t y r ange, Max . 120 t o 301tiz/V , In put c apac i tence , Max . l OOpf , usc t llator
Bias +15 +-0 . 05 volts li 55mA , Mall .

Toll Free Number
800-528-0180 ~ con z electr0'UCI
(For orders only) - \....;
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138 73 Magazine . February, 1m3



TUBES
TYPE

2E26
2K28
2XlOOOA
3822
3B2B/866A
3- 500Z
3- 1000Z
3CX1000A!8283
3CX1500A7/887
3X2500A3
3CX3000A7
4-65A/ 816S
4- 125A/4D21
4-250A/5D22
4-400A/B432
4-400C/6775
4- 1000A/8 166
4B32
4E27A/5-125B
4CS250R
4X150A/7034
4X15D0/7035
4X15OG/8172
4X25DB
4CX250B/72D3
4CX250F/G/8621
4CX250K/8245
4CX250R/7580W
4CX300A/8 167
4CX350A/832 1
4CX35DF/J /89D4
4X500A
4C X60DJ/88D9
4CW8DOF
4CX 1OOOA! 8168
4CX15DDB/8660
4CX5DOOA/8170
4CX100000/S171
4CX15000A/S281
4PR60A
4PR60B/8252
4P R4DOA/8 188
5CX1500A

PRI CE

s 5.69
100 . 00
300 .00

19.75
7.50

102. 00
400. 00
428. 00
533. 00
200 .00
49 0. 00

45 . 00
58.00
75 .00
90 .00
95.00

300.00
22 .00

155 .00
146. 00
30 .00
40 .00

100 .00
30 .00
45. 00
55.00

100. 00
69. 00

140. 00
83.00
95 .00

282 .00
607 . 00
625. 00
340 .00
397 .00
932 .00
990 .00

1260.00
100 .00
175. 00
192. 00
569 . 00

TYPE

KT8S
DX362
DX415
5728/Tl60L
592/3-200A3
807
8 11
SllA
8 12A
813
829B
832A
4624
4662
4665
5675/A
572 1
5768
5836
5837
5861 /EC55
5876A
5881 /6L6W
5893
5894/A
5894/B
5946
6080
6083/AX9909
6098/6AK6
6115/A
6146
6146A
614 6B/ 8298A
6146w
6156
6159
6161
6291
6293
6360
6524
6550

PR IC E

$ 20 .00
50.00
50.00
49 .00

144 .00
7. 50

10. 00
15. 00
35 .00
50 .00
38.00
28 .00

310.00
80.00

585 .00
25. 00

200 . 00
85 .00

100 . 00
100 .00
110 .00
25 .00

6.00
45 .00
50.00
60. 00

258 . 00
10. 00
89.00
14 .00

110 .00
7.00
7.50
8.50

14. 00
66.00
15. 00

233 .00
125. 00

12 .00
5.00

53 .00
10. 00

TYPE

6562/6974A
6832
6883 /8032A!8552
6897
6907A
6939
7094
7117
72 11
7289 !3CX100A5
7360
7377
7408
7650
7695
7843
7854
7868
7894
8072
8117A
8121
8 122
8236
8295/PLl72
8462
8505A
8533W
8560/A
8560AS
8608
8637
8643
8647
8737/5894B
8873
8874
8875
8877
8908
8930/651Z
8950

PRICE

$ 50 .00
22 .00

7.00
110 .00

75.00
15. 00

125. 00
17. 00
60 .00
34 .00
11 . 00
67.00

4.00
250.00

8.00
58.00
83. 00

5.00
12. 00
65.00

130 .00
60.00

100 .00
30.00

506.00
100. 00
73 .50
92.00
65.00
90 .00
34.00
38.00

100 .00
12 3. 00
60. 00

260. 00
260. 00
260.00
533 .00

12. 00
71. 00
12. 00

6.00
6.00
6.00
6.00
6.00
6.00
6. 00
6. 00

6JM6
6JN6
6JS6B
6KG6/EL505
6KM6
6KN6
6LF6
6LQ6 (GE )

6.00
5 .00
6.00
6.00
6.00
6. 00
6. 00
6. 00

6LQ6 (Sy l vania) 7.50
6LU8 6.00
6LX6 6.00
6ME6 6.00
12BY 7A 4 .00
12JB6A 6. 00
6KD6 6. 00
6JT6A 6. 00
6KD6 6.00

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 1!111 11! ! !!!!!!ll!!!!!!!I!!!!!I !I!!!I!!
TUBES KAY EITHER BE NEW OR SURPLUS COND ITION I !! ! ! ! ! ! ! !!! !! !!! ! ! ! ! ! !! ! ! ! ! ! ! ! ! ! !!!!!!! !!! ! ! ! !!!

6BK4C
6DQ5
6FW5
6GE5
6GJ5
6HS 5
6JB5/ 6HE 5
6JB6A

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"TVRO BOARD LIST"
70 KHZ IF 5OAJ.D: Thh ci rcuit p revid.. abou t 4)dl Idn .,ith 50 ohm input and output l.>opedance.
I t 1, d••taned to drivi t he De~dul.to[. The on-bolrd byp••• ft l t l r can be t uned to band­
wtdt h, between 20 and 35 MH~ "ieh • pI.'band ripple of Ie•• t han ~ dB. Hybr id IC', I r e "led
fo r t he gain I U.'"

SINGLE AUDIO BOARD: Thi. circui t rlcOvera the ludio .1gnats f r oll t ha 6.6 MHz f req uency . The
Mi lIa. 9031 coil. I t. tuned to p••• the 6.8KHz lube.trilr an d t he 9052 coil t un•• for r ecovery
o f ch I audIo.

DUAL AUDIO BOARD: Duplicate o f the Itnale lud l0 but .tlO cove• • the 6.2 r ang' .

DC CONTROL 1lOAIUl : No delcription .

) ." 1/4.. • 1,

• 3. 31( 1/4.. .1>
} 2.21( I f 4.. .1>
1 " 1/4.. . 1>
2 " 10 tu m uillpot 1.00, lOll 10 t urn uillpo t 1.00
1 10' 10 tum ..Ith d ia l 10.00
1 7815 Voltag e Reg. 1. 17
1 UlJ24 2. 50
1 5 po le ro tary s.. tt cl\ 2.50
1 SPOT "vltch 1.00
1 DPOT _ Ich 1. 00
1 0-1_ .eter '. 00
1 18 t o 24vdc a t ,-,......, aupp l )' 24.99

TOTAL JUT PUCE 74. 21
-------------------------------------

------ ----- -----------------------------
COMPLETE KIT WITH DUAL AUD IO $9Z3. 2 3
COMPLETE KIT WITH SI NGLE AUD IO E8O. 77

LESS 101 ON ALL COMPLETE IlIT ORDERS

80AIIDS ANO PARTS KAY BE PURCHASED SEPERATt LY
AT THE PRI CES LI STED ABOVE .

ALL PR ICES ARE SU!lJ ECT TO CH ANGE WITHOUT
NOTICEl l ll!! ll ll!!! I II II!!! 1111!!! !l llli

.1>

. 1>

.1>

.1>

.1>

. 1>

.1>

. 1>

.1>

.1>

.1>

.1>

.1>

. 1>

. 1>

. 1>
1.00
2 . 50
' .00
7.80
I. 17
1.17

.50

.50
2.20
1.00

92.25TOTAL KIT PRIC[

4 l OOK 114..
I 51 oil. 114"
I 211( 114..
5 10K 1/4w
I 8.n 1/4 ..
2 4.71( 1/4..
I 2 .21( 114w
1 1.21: 1/4w
3 I I( I f 4..
3 560 oh. 1/ 4w
I 4 70 01u1 1/4v
I 390 olul 114w
I 300 olul I f4..
I 2 70 011II I f4"
I 150 0'- 114..
I 41 011II 114"
I 10K pot
I NE 59 2JU(73)tl
I N064
I IlWAI 20 (Kot o r o la)
1 7812 Voltage Reg.
I 7815 Voltage Reg.
3 2N2222
2 IN34/38
I HPS082-2800
I 5 to 7 " olt Zenne r

PRIC E EACH

$ 40 . 00
.59

."1.29

..,

. 59

.59
2 .00
1. 00
, . 00
1.00
1. 00
1. 00
I. 50
I. 50
I. 50

OEHODULATOR BOARD

Printad Circui t Soa r d
I I.. fd 35"dc
13 . Ol .fd 50vd c dlac
I 47a-fd 25"dc
2 l 00afd 16vdc
2 22. fd 35" dc
3 4 . 7.rd 35"dc
I 4)()()p f ..
I HOpf_
I 1000r ..
I 9 1pf " .
2 3pf ".
I 2 to 8pf ce r amic t rllllle r
I lOOuh cholte
I 4.7uh c ho lte
I 2. 7uh ch olte

15. 00
1.29
.59
.1>

PRI CE EACH

$ Z5. 00
1.00
1.00
1. 00
1.00
1.00

.".".".". 59

. 59
1.29

. 1>

. 1>

.1>

. 1>

.1>

.1>

.1>
1.00
1.00
2. 16
I. 56
1. 17
. 50

5.99
5.99

9 7.62

Prlntad Ci rcui t Board
2 47a-fd Hvdc
2 4.711fd 25"dc
I 1"'8 If4w

DC CONTROL !GAllO

DUAL AUDI O !OAIID

Printed Ci rcui t ao.rd
2 3pt _
2 12pf I "
2 SOpt I II
2 68pt 1m
4 91pf.m
5 .OOlrdd
(, .Ol.fd
2 . 04 7.fd
t . 41.fd 2 Svd c
2 I.fd IOYde
4 4. 7. f 4 3Svdr
1 4 7o.f d ZSvd c
2 n or. i /4..
2 I S<*. il l,..
2 6 .81( 114..
2 3.31( 114..
2 2 .21( 1/4..
4 I I( 1/4..
2 10 0"'" I t&..
2 501( pou
I ~ I( pot
2 CA30 65
I Ul380
1 78 12 Voltage Reg .
5 2112222
4 IIllhr 9051
2 1111 hr 90 52

TOTAl KIT PUC[

TVRO BOARO OESC RI PTI ON AND PARTS LIST

OUAL CONV! RSI ON BOARD: Th is boa rd pro"tdes con"e ra lon fra. the 3. 1-4 . 2 ban d f l r. t t o 900 MHz
whe r e 8a ln and bandpa." f l t te r l ng "ra pro" l d ed an d . "econd. to 70 MHz . The boa r d cont" l ns
bo th l oca l osci llator. , one fixed and t he o ther "ar lable , and t he .econd . her. Conn ruc t ! on
I s g reatly " l lIp l l f l ed by the uae of Hybrid IC aapll f ler. fo r the galo . tages.

DEMODUlATOR BOARD, Th l" ci rcui t ta lte" the 70 MH z can te r f r equeQcy ""te i l i t e TV "Ignal in the
10 to 200 .illl"olt r an ge . detec t" th.. u"ing a pha"e t ock l oop , de-eIIph""lzea and f l ltera t he
re'ut t to produce standa rd MTSC "ide o . Othe r output" Inc l ud e t he aud io aubcar r ler . " DC volta ge
propor t ional t o t he a t r ength o f t he 70 MHz signal, and APe v o l tage cen te red at a bou t 2 vo l ta DC.

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

DUAL CONVE RSI ON 80ARD

Prtnted Ci rc u i t 80ard
6 47pf chi p caps
2 4 . 7.. fd 35" d c
2 . Ollof d 50vdc disc ca p
4 1.5 t o 8pf pl"t"'"

t rl_r cap
2 470 oh. 1/ 4"
2 !tWA]20 (Motorola)
I 7815 Voltag e Reg.
, noecsc
I VT08240
2 IM4 005
I DBM500/ 1100 (Va rl l)
I HLPI 02 (Engl,....n)
8 SMA Mal e Connec to r

TOTAL KtT PR ICE

10 MHZ IF 80ARD

Print ed Ci rcuit Board

PRICE EACH

$ 25 .00
1. 00
.59

."
5 .99

."8. 65
1.17

150.00
156.25

."
12~.OO

2 5. 00
5.00

512.64

25 . 00

3 MWA 120
] .O llllfd 50vdc
2 4.1111 fd lSvdc
I 10p f am
5 22pf a.
I 18pf a.
I 13pf a_
2 330 011. If4w
5 l. W. Mil l er 4500-4
I 78 15 Vol tage Reg.

TOTAL Ill T PRICE

SINGLE AUD IO 50ARD

Prin ted Ci rcu i t Board
I 3pl a.
I 12pf a..
I 50pf 8 '"
I 68pf s"
2 91pf a..
3 .OOI.f c:l
3 .Ol_fd

7.80

.". 59
1.00
1. 00
1. 00
, . 00

."4.99
1.11

86. 45

PRICE EACH

s 15 . 00
1. 00
1. 00
1,00
1.00
1.00

.".l5

I .041.fd
I . U mfd
I I.. rd 10"d c
3 4 . 7.. fd H vd c
I 470n0fd 2 ~" d c

I 22 0K I f 4"
I l SOIl I f4...
I 6.8K 1/4"
I 3.]1( 1/ 4"
I 2.211 I f 4...
3 l it I/ ' w
I 10 at. 1/'...
I SOl po t
I 51( po t
I CAlO6~/WCll~8P

I Ul 380
I 7812 Vol taRe Reg.
3 2N222 2
2 Mil ler 90 51
I lIiIler 9052

TOTAL I( IT PRICE

.".". 59
.59

l. 29

.".".".".".1>
.1>

1.00
LOO
2. 16
1. 56
1. 11
.>0

5. 99
5. 99

5~. 16

Toll Free Number
800-528-0180
(For ordera only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"CHIPS"

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y·21S7
Freq. Gap (G HZ) 12to 18. Output (Min) l00mW , Duty (% )

CW oTyp, B Ias (VdC) 8,0, Type Opee . (MAdc) 550 , Max teres
(m Ad c) 1000, Max Bias (Vdc ~ 10 0. $39.99

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX·9201S5
Freq coveraqe 8to 124GHz, output (Min ) l 00 mW , Bias
vcnece (Max) 14vdc, Bias c urren t (m Adc) Opera l lng 550 Ty p
750 Max " Thr eshold 850 Tup. 1000 Max . $39.99

VARI ·L Co. Inc. MODEL SS·43 AM MODULATOR
Fteq . Range 60 10 150MC.lnserl lon Loss 13d B Nomin al,
Signal Port Im p, sooems Nom inal. SIQnal pen RF Power
+ 10d Bm Max . MOd ul ati on Pert BW DC to 1KHZ, Mod ula t ion
POrl BI as l m a Nom in al $24.99

FAIRCHILD VHF AND UHF PRESCALER CHIPS
350MC prescaleedivide by 10111
350MC pre scarer divide by 5/6
650MC prescarer divide by 10/1 1
650M C prascater divide by 5/6
UHF p res calee75QMC Clype Fl ip Flop
lGHz Counter Divide by "
(Regul ar price $75.00)
Hig h Speed Dual 5/4 Input NO/NOR Gate
sreseu aore High Speed Decade/Bin ary
Cou nter usee wi th tne l 1C90191 Of the
95H90191 prescater can d ivide by 100

( S i Qne tl c s~

Th iS c hi p is the same as a MOl oro la
MC402414 324 Dua l TTL Vo l tage Control

M ult iv ib ra tor
Th is chiP IS the same as a Motorola
MC404414344 Phase Frequency Detecto r,

Mod el UTO· 504
510 500 MHZ
60B
n ee
... 17d8

HEWLETT PACKARD 1N5712 MICROWAVE DIODE
ThiS o.ooe Will rep lac e tee M B0 10 1, tNS711, 5082·2800,
5082 2835 eC I Th iS Will w ork li ke a c ham p In all those
Down Converter o-orect s S1.50 or 10/$10.00

MOTOROLA MHW1172RLOW DISTORTION
WIOEBAND AMPLIFIER MODULE.
F tequencv RanQe 40 10 300 MHz . Power Gain at 50MHz
t6 6m, n to t 7 4max . Gam Flatness :t 0 1 Typ :t 0 2
Max dB . DC Supp ly vo uaqe - 28vd c. RF vou aqe Input
+ 70dBmV PRI CE $29.99

GENERAL ELECTRIC AA NICADS
Model JJ4 16 905H Ol t· G t
Pac k 016 lo r $500 or 60 Cells, 10 Packs for $4500
These may be broken down to md.vrdua t cel l s

FREQUENCY SOURCES, INC MODEL MS·74X
MICROWAVE SIGNAL SOURCE
MS.74X . Mec hanica ll y Tunabl e srecoeocv Ranq e (MHZ) t0630 to
t t230 (to 63 to 11 ,23GHz) M in im um Outpu t Power \mW ) 10. Overall
Multip li er aeuc 108 . Inl ern al Crysta l Osc illator Frequency Range
IM Hz) 98.4 to 1040, MaXim um Inpu t Current (m Al 400

The SIQnal source are uastqned lor applications where hlqh stability
and low noise are ot prIme concern. tnese sources utuce tundamen ·
ta l nans.stor OSCi llators With h'Q h a ccaoa r cav.nes. tcnowec by
broadband stable step recovery diode mult ipliers j r us destqn
al lows smqte sc rew mechanical acru stment ot trequency over stan­
dard co mm unica ti o ns bands Bro adband samphnQ cncous are used
to ph as e lock the osciuatcr to a h lQh st abli lly reference whic h may
oe either an In ternal sen.conta.oec crystal OSC illator, external
prima ry standard or VHF synthesrze r Th iS ur uq ue tec hn ique al lows
tor op timiza ti on 01 both FM oo.se and 10nQ term slabl il ly list Price
IS s t 158 00 !T HESE ARE NEW) Our Price-S289.

3.37

3.37

PRICE HEWLETT PACKARD
S 8.50 MIXERS MOOELS 10514A 105148

8.50 Frequency Range 2M Hz to 500 MC 2MHz to

15.50 500 MC

15.50 Inpu l /O utpu t Frequency L & R 200KHz \0 200KHz 10

12.30 500MC 500MC
X DC to SOOMC DC to SOOMC

50.00 M i ~e r Con~erSlon Loss (A) 70 B 70B
15.40 IB, 90B 90B

NOise Performance (SS B) (A) 70B 70B
IB, 90B 90B
PRICE $49.99 PRICE $39.99

5.00

UTO·51t
5 to 500 M Hz
15dB
23dB to 3d8
- 2dB to
~ 3dB
lOB
.15
10
$75,00PRIC E

lOB

."
100
$70,00PRICE

t I C44 DC

95H 90DC
95H91DC
l1C900C
l1C910C
l1C060C
l1C050C

l1C24DC

l lC01FC
82 S90

Gain s tatness
Inpu t Pow er Vdc

rnA

AVANTEKCASCADABLE
MODULAR AMPLIFIERS
Freq uency Range
Ga in
NOis e Ftqu re
Po wer Oulput

TEAMS, DOMESTIC' P,.". ,O, c,o 0, 0' C'.~ , t Ca,.
FOREIGN P<o" . ; ~ on'y, US FuM. _ mone, 0'"'' 0' oas"'.'" cM c ' on l,

C.O,O.' "'cco p" OI. "y lolepoone o r me ,1. P.ymont ' ram cu"ome' .. ,II "" "y eo.o, mon., 0 000 ' or 0"' '' '0 <0
CMO>;, We ... ,or" Out ,"0"01 . ceo,,1person" cnoc" ' 0 ' COO"
CO",FI. " ' ''' O ORDERS, w a u'" p<o'.' tn" <OOh, mlflg o ," e" 001 "" .onl .". ' • t. ," pnone o'do' h.. ""en
p,"cod , II comg.ov oo' ,ef no«",I. ' •• • co" ,;,m,oq 0 '0.'. pl.., o m.,k "CONfiRMIN G" "0101, 00 t". o'''e r
" p' ODI. m. 0' du" IIC", • • n,p monlS O<Cut doe to " Oo ' de r wn ,cn '. 001 P,o". " y m.... d, cuSlome" w,1I t>o
M id ,o , pon.,b lo '0' .oy <o. ,ge. ,ncu".d, o'u•• , 5'1. ,.Slock cn.,g. on ..tumod P.'"
CIlEOI ' C AR OS, WE ...CClPT ....."UOC...RO VISA ...~ " .....ER'C~N ~XP OESS.

O"'U SHEETS, WO O""o 0..0 dOl ' ' 000 " 10 stock 00 Oo"co, .. . do 'uppl, tno'" .. " 0 loe 0'"''

ORO~RI~G ""ST.~CTIO"S

O~FECT IV~ .....T~R' '''l ' "'" <,.",,, '0' 0" . " " ••,.t."" "'u" 00 ",.0' ~ , '"" "'" 'WI0. " .!t"'~.'ot 0'
0"0.' ... 11 e.. "" ", ,,t '"C'uO' ,.... o.'oot", "'01. " . 11 '0 ' ,.",og " " ", ." a" ,o_a,c. "umOO ' ..'" ,", Oot.
a' o"c ' ''' . " ' . ,, '" , mu" 00 P'O' "" 0'00<'" 0' " wll' 'o ,d .II w ,,'••
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00« 0'0...0 'no 'u"omo, " "a t,t,1'O 0" ",,.m., ," ,,,p,og mo' MO" " • • "" C,... M, II 0' UPS ooo.nd "~ on
. '" ' "0 w ,,~'" 0' ' 0' Oo<• • g. 00 'n' . au ', "'O"'" '' D, ... " "or, 'OB " ,pp,ng oo,n,
fOREIG ~ O.O~ .S : ... II 'o ,. _go 0'''''' n"" 00 o'.p.,o N,m ' ' '"'.', 0"." '" "'00. , 0'''. ' mao. Ou'" U,S
"u"d. w• • ' ••a''Y",' COD "00' . .. ,I>b" '0 'a,.'gn , aunt,,*, 0". c."... 0' C,• • ,t .'. no' "" . " . p" ol.
'o,m 0' 0.,"'.0 ' .,m., Fu" "" ' '0'0""'''0" '' .,. .... '" 00 '.0"."
"O~AS: "oneo, ,"" SOlO'"" ""' , m, to \ 00 0 m

'''SuR''' ~CE: p'"'' 'o<luOO 21< '''' ..en ,,' 0,1I0n' ; $ '00,00 0_. ' $ ' 00 00, unotoo - ..c. ' "''''
OROlA 'O' ''S: N, w 0"'.' to·"', ... >oc ', ooo w'" " CO0'0. ' '0' , 0"' ean.." .",. """'0"0' r"'m, ...
"0".01. an '.ou'"
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

1«·146
' 45-146
so-sa

144-1« ,4
2~222

220-224
so-sa

144· ' 46
28'30

-
.~

26·30 432-434
28·30 4 3 5·431
50-54 432·43 6
6 1,25 4 3925

144 ·146 432·436·

-Add $35 ' o r 2M inp ut

Exc iter
Input Range

26·30
26·29
26·30

21,21.4
26'30
so-se

14 4· 148
so-se

144· 146

For limited time,
buy a transmit converter

eoove with 4o-45W PA
($ 129.9 5) and ge t $39.95

cabinet FREE.

-..-.•

For UHF,
Model YJ,J4
Kit $99.95
Wired $1 49.95

For VHF,
Model YJ,J2
Kil $7 9.95
Wired $11 9.95
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

For SSB, CW, ATV, FM, etc. Why pay big
bucks lor a multi mode rig for each band? Can
be lin ked with receive converters for
traeecewe. 2 watts output.

ze-ac
28·30

1«·148
soee
81..25

Receiver
Output
144·148

28·30
144-148

28-30
28-30

21-21.4
28-30
se-se
ae-ac

14 4- 148
144·148

"'""ae-ac

. 3 2....34..,,..,,
432....36
. 3 2-436
439 .2 5

Antenna
Input Range

28 ·3 2
50 ·5 2
50 ·54

144·148
14 5· 14 7

144·144,4
146-1 4 8
144-148
220-222
220-22 4
222-226
220-224
222-224

(;"
-".

SCANNER CONVERTERS Copy 72-7 6. 13 5­
144.240-270.400-420. or806-894 MHzbands
on any scanner. Wired/tested Only $79.9 5.

SPECIAL FREQUENCY CONVERTERS made
10 cuslom order $119.95. Call lor details.

Models to cover every practica l rf & if range 10
lislen to sse, FM, ATV, elc. NF = 2 dB Of less.

UHF MODELS

Kit $54.95
Less Case $49.95
Wired $74.95

UodeilI LNAI J.
P30. • nd P432-

~•• f"l
... . l : ,,--""":;:::-..

Tunable
Model F'e9 Range Noise Ffgule .Q!!.!!.. Price

l NA 28 20 -40 0.9 dB aoea $3 9,95
LNA 50 40-10 0.9 dB ac ea $3995 VHF MODELS
LNA 144 reo-reo \.0 ea lade 539,95

Kit $44 .9 5LNA 220 180-250 1.0 ea rr ca $39,95
LNA 432 380-4 70 1.0 ea te ce $44,95 Less Case $39.95

Wired $59.95

ECONOMY PREAMPS
• • •

Our traditional preamps. proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact Ireq. band needed. Gain 16-20 dB. NF =
2 dB or less. VHF units available 2710300 MHz.
UHF unils avai lable 300 to 650 MHz.

• PJOK,VHFKitlesscase $14.95
• P3OC, VHF Kit with case $20.95
• PJOW, VHF WiredlTested $29.95
• P43 2K, UHF Kit less case $18.95
• P432C. UHF Kit with case $24.95
• P432W, UHF WiredfTesled $33.95

P432 also available in broadband lIersion to
cover 20-650 MHz withoultuning. Same poce
as P432; add " B" to model 1t.

New low-noise microwave transistors make
preamps in the 0.9 10 1.0 dB noise figure
range possible withoullhe 'rag ility arid power
supply problems of qa s-te t's. Units fu rn ished
wired and tuned to ham band . Can be easily
retuned 10 nearby tree.

•

.. ...." ... , ~

_.. , .. ---

.. _... .- - ..

••...... - ._ ...
..

•

•

••

..... - . ~-..---

I+tttt/hHlttt++-·

TIIJl'UI SlIofeC~ c..r..."
oI~-".nd

H9Itc#II R""""",tots

AI44 & A220 Front Ends. HAA 14.1220. & HRF·144/ 220

-
.....-

-
(t.

FM-5 PC Boa rd Kil -ONLY$159.95
complete with controls, heatsink, etc.

10 Walts, 5 Channels. lor 6M, 2M. or 220

Cabinet Kit . complete
with speaker. knobs,
connectors, hardware.
Only $59.95

•

Price

$49.95
$49.95
$59.95

•••

Tuning Range

143-150 MHz
2 13-233 MHz
420-450 MHz

Model

HRA-144
HRA·220
HRA-432

SAVE A BUNDLE ON
HELICAL RESONATOR . VHF FM TRANSCEIVERS!

PREAMPS •'.

Our lab has developed a new line of low-noise
receiver preamps with helieal resonator filters
bu ilt in. Thecombination 01 a low noise amplifier
similar 10 lhe LNA seriesand lhe sharpselectivity
of a 3 or 4 sect ion heliCal resonator provides
increased sensitivity wh ile reducing intermod
and cross-band interference in cri l ical appl i­
cations. See se lectivity curves at right. NOise
l igure = 1 to 1.2 ea. Gain = 12 to 15 dB.
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TRANSMITTERS AND
ACCESSORIES

• -- .----~~---- ----"":.-. --

• T451 UHFFMEXClTER 2 t0 3 Wan s on 45O
ham band or adjacent. Kits only 569.95.

• VHF &UHF LINEARAMPLlFIERS. Use on
either FM or SSB. Power leve ls from 101045
Watl s to go wilh e xciters & :>:mlg conve rters.
KilS from $69.95.

• T51 VHF FM EXCITER l or 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watls conl in­
uous. Kits only $59.95

---.
~

·"100 "~ArU•• - -
• ,- - - •_. -.

•• - -
,

, , - -_. -,

• SENSITIVITY SECOND TO NONE: TYPICALLY
0.15 uV ON VHF, 0.2 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEATI BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUITER·
PROOF SQUELCH. AFC TO COMPENSATE FOR
OFF·FREQ TRANSMln ERS, SEPARATE LOCAL
SPEAKER AMPliFIER & CONTROL.

• CLEAN, EASY~TUNE TRAN SM ITTER; UP TO 20 WATTS O UT.

FEATURES:

Wlred!Teated

574 5

5 795

• HELICAL RESONATOR FilTERS available
separately on pcb w/ conoectore.

HRF-l44 lor 143-1 50 MHz $34.95
HRF·22Q lor 213-233 MHz $34.95
HRF-432 lor 420-450 MHz $44.95

• COR KITS With audio mixer and speaker
emortuer. Only 529.95.

• CWID KITS 158 bits, l ield programmab le ,
c lean audio. Only $59.95.

• A16RFTIGHTBOX Deep drawn alum. case
with tight cover and no seams. 7:>: 8 :>: 2 inches.
Only $1 8.00.

Kit

$595

$64.

•••

-------

For years, Hamtronics to

Modules have been used by
individual hams and manufac­

turers to make repeaters. Now, in
the Hamtronics tradition of top

quality and superb value, we are proud
to offer a comple te repeater package.

Band

6M,2M,220

440

JUST LOOK AT THESE PRICESI

CALL OR WRITE FOR COMPLETE DETAILS.

INTRODUCING ­
NEW 1983 RECEIVERS

• Rl44/R220FMRCVRS for 2 M 0f 220 MHz.
0 .15tN eens.; 8 pole xtal nuer & ceramic li lter
in i-t, heliCal resooatorfront end lorexceoncoer
selecl ivity (curves al Jel l). AFC Incl..:>:Ial oven
ava il. Kit only $119,95

• R451 FMRCVR same but lOfuhl. Tuned line
Iront end, 0 .2 uV sans. Kit on ly 5119.95.

• R76 FM RCVR tOf 10M, 6M. 2M, 220, or
commercial bands. A8 above, but w/ o AFC or
hal. res. Kits only $ 109.95.
Also avail w/4 pole utt er. only 594.95/ kit.

• R110VHFAM RECEIVER kit lorVHF airc f1lfl
band or ham band s. Only $84.95.

• R1 10 UHF AM RECEIVER IOf UHF uses.
including special 296 MHz model to hear
SPACE SHUITl E. Kit 594.95.



OPERATIONAL FEATURES
INSTANT FINGERTIP TUNING wIth the carcutator.tvoe key board
enables tee operator to have instant access to any freq uency in
the LW, MW, SW, and FM bands. And the LCD digital frequency
dIsplay contlrms the exact, or.n.tree SIgnal being received.
AUTOMATIC SCANNING of the above bands, Continuous
scanning ot any desired portion ot the band is aChieved by
selling the " L," and " Lz" keys ;0 define the range 10 be scanned
The scanner can stop autornaucany on slrong signals, or it can
be done manually. MANUAL SEARCH is Similar 10 the manual
scan mode and is useful tor quick signal searCl'lIng The " UP"
and " DOWN" keys let the tuner search lor you. The " FASr key
increases the search rate 'or 'aster signal eerecnoo. MEM ORY
PFiESETS. Six memory keys hold desired stanons lor instanl
one-key l uning in any mode (AM, SSBlCW, and FM ), and also, Ihe
"L," and "Lz" keys can give you two more memory slots when
not used for scanni ng. OTHER FEATU RES: Local, normal, OX
sensit ivity selector ' or AM: SSBICW com pensator; 90 min, sleep
timer: AM Ant. Adjust.

only $19995
(NOW IN STOCK)

,

Revolutionary
Instant Access Digital
Shortwave Scanner

• Conunucus Scanni ng 01 LW, MW, SW, & FM Band s
• Instant Fingertip Tuning-No More Knobs !
. 6 Memories lor Any Mode (AM,5SB/CW, & FM)
• Dual PLL Frequency Synthesized- No Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW! No erne­
short wave receiver combines so many advanced features for
both operating coevemence and high performance as does the
new Sony ICF-2001 . Once you have opera ted this e~cilino new
radIO, you'll be sccuec forever ' Direct access tuning eliminates
conventional tuning knobs and dials with a conven ient digital
keyboard and Liquid Crystal Display (Le Dl la. accurate trequen­
cy readou t to w ith in 1 KHz. Instant fingertip luning. up to 8
memory presets. and cont inuous scanning fea tu res make the
leF·2001 the ultimate in convenience

Compare the roucwroq features against any receiver currently
available and you will have to agree tMt the Sony ICF 2001 IS the
best value in short wave receivers today:

DUAL Pll SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29999 MHz band. PLL, circuit has 100 KHz step whi le PLL2
handles 1 KHz step, both of whIch are controlled by separate
quartz crystal oscillators for precrse. no-cnt t tuning. DUAL CON·
VERSION SUPERHETERODYNE CIrcuitry assures supenor AM
recepuon and high image rejection charac teri stics. The 107 MHz
IF 01the FM band IS utilized as Ihe 2nd IF c ttee AM band. A new
type of crystal filler made especially 'or this purpose realizes
clearer reception Ihan commonly used ceramic fillers . ALL FET
FRONT END lor high sensitivity and in terference rejection, Inter­
modulation, cross modulation, and spurious interference are et.
tectiva fy rejected, FET RF AMP contributes to superior image reo
jecuon . high sensitiv ity, and gOOd signal to noise eano. Both
strong and weak stations are received with minimal distortion.

A Enter Butt on
B Signal Strength

tndrc ator
C liquid Crystal Display
D Memory Preset Buttons
E Antenna Adjustment

Dial

plus
$5.00
shipping

@]
F SSBICW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Button

J High/low limit Buttons

EXTENDED SPECTRUM CONTINUOUS TUNING

SPECIFICATIONS
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
socemeterccsoe. SIGNAL CIRCUITRY: 4 IGs, 11 ret's. 23
Trans istors. 16 Diodes, AUXILIARY CIRCUITRY: 5 IC's. 1 LSI. 5
LED's. 25 Transistors. 9 Diodes. FREOUENCY RANGE: FM
76·108 MHz. AM 150-29.999 KHz, INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM 1st 66.35 MHz.. 2nd 10.7 MHz. ANTE lmAS: FM
telescopic , ext. ant . terminal ; AM rereecocrc . txntt.m ferrite bar,
ext. ant. terminal. POWER: 4.5 VoG/ l2{} VAC DIMENSIONS: 12 '1.
(W} X 2'1. (H) X {pi, (0), WEIGHT: 3 Ib, 15 oz. (1.8 kg)



Tho CT.90 i. the moll .e.uu!e, fUlon paded coun~r ..ailablr fo< ....
lIwI S300.~ A d>'.nud dot.ip r. r-es include: thr... w lecW>lt p ... 1imn,

...... dil.J\l, pit jM;".'o< and • ...,.;q dispIloy IloId fun<:boIII ...~iI;.. Idds the
~.yod _ aftO'f \be i"PU' ",pal i., ."""ed A..... . 10mH. TC XOtirnt
bac is ... -tIo<:b ...ablet e..y u ro bcat .al,bf._ chKu opuISt WWV
()ptoon.oUy; &II ..l<maJ ........J.ltn}' ~k.••lerq\ limo baw u.p.a Mol Mitt<>_er Ill'" ...t>ility cryuaJ ......,,, tirnt _ ...... ailolol... The CT-90.

perform....:. you can COUIlI ad.

•
9 DIGITS 600 MH~,m!A1~9 ~IRED

!UnIt. 20 H. to bOO MH,
SensilivilY' Le.. than 10 MY 10 150 MH.

Lns <han 50 "IV 10 SOO MH,
Rnolul ioo< 0 1 H' CIOMH.,..".e)

'-0 H. (60 MH. ,,,,,,~I

10.0 H. (600 MH. "1\1<)
9 dllllI 0 " · UD
Slandatd-IO.OOO ",H., 1.0 ppm 2O--<IO"c.
Optional MICt<>_"" 00"....0.' ppm 2O-'O°C
8-15 VAe .. 250 m.

~" .._,_- .'....
CY .. h ..... _ ..- .-"" '''' - ,..• , ........ _ • • M:

_ no.". " .."" ,._-"­-- .. .........._-- " ..

7 DIGITS 525 MHz

Di.play
Tim. b....:
P"",.,

SPECIFICAIIO:<;S;

RanF 20 H. 10 523 MH,
SensltiYlly lA u than 50 "IV 10 ISO MHz

....... than ISO Ilol '0' 10 ' 00 MH.
RnoIu_ r 0 H. CS MH )

10,0 H. (50 MH )
100.0 H. (500 MHI r...,.)
7 diaiuO,4" LED
1-0 ppm T CX O 20-40"C
12 VAe ~ 2S0 m.

$99~IRED
Tho CT-1O brukl tho pr;oe Darner OG lab ity ftequoerq l'OWIln'S.

Ddlue f... yra lhrtorfrtqllmC)' KII WIth 1ft" &mpbfocauon,
dual~ _ and ...... IoCli..;o;y i""loe. _ mde ~.........
....... The ...0. freq~ .....p CMbIn l'O'I lO .ccII'.lely mr ~ ...,w.
from .!>doth", UHF WIth 1,0 ppm KCU'Ky · lhM· . ,OOO I 'lb! The CT-70 i.

the an. "'~. 10.11 you. m.uu~menlnuda. ill th~ fi.ld, l.b or h..., sllICk.

PRICES;
CT·1O.....ed.1 ye...........,. 59'9 95
CT-70Kill, \lO day ~ru .......
laIl!)' ' ·U5
AC· 1 AC adapter 3.95
BP·I N,ead pICk + AC
adapter/ eh••p, 12,9~

7 DIGITS 500 MHz $79~WIRED
PlllC E$;
MIN1- loo ..,red, I y. ..
"'arranly $79.95
AC·Z Ac adapl.r lor MIN I·
100 l .95
BP-Z Niclld pack .nd AC
~/elwpr 12.95

H~~· • • IuIf1dy. p ...rlll pu."..e """"lIOr that~ _ counter

fuDCl-iono.l an Wlbcb~v.blc pn«. The MIN1-loo -."',11.0,,. thc r."u
fr.que""y .an,. or i"pul impedance qu.li" • • found ill hilher pr;e. u"its, bul
for ba.k RF . ill1l. 1m.a.ur~m",,1.I, il call' 1M be.~ Accural. m...ur.m.nll

ca" be made from I MH, ali lhe "'.y up 10500 MH , ",jth ••e~IIc"I..n. ilj.i'y
th""""lhoul thc ran&<. and lhe lwo ...... ti ..... leI )'OIl ..1«:1 thc ~tolution

dctired. Add thc " kad pack option and thc M INI- loo makn ... idcllllldditioll
"" )'OW IOOl bon for " m.IM- lWld" freqIIocncy dlcd. and repain.

S PECIFIC ATIONS;
Ran.., I MH, 10'00 MH,
S. ruilivill" Le.. Ihan 25 MY
Resolulion 100 H.(oIo"' )

l.0 KH. Cful j
7 d1Jitf. 0 ..·· LED
2,0 ppm 2O-.((l'C
5 VOC ~ 200 m.

DIGITAL MULTIMETER $99 ~IRED
S PECIFICAnONS;
DClAC_ l oo,, \' 101 KY. ' raIOF'
DOAC

11 9.9'
1"9'

SI~995

10 M.1O/tn<I. DOAC "OIU
0.1% b..;. DC .ol..

.. 'C e. ll.

0 ,' '''' to 2.0 Ampl, ' ...
0 .I ... .... 10 20 M I> , .....

PRIU S;
CT.' O ....;f'ed,1 y<-........UI\)'

C T·50 K ;~ 90 day paftl--,
RA-I. re.:e...... adapter kit
RA- I ..-wd and ,...P""'I'*"'"
_ loend ""I'l' <I ..........
""..........1

~­...~
1" P<l1
impedance:
A<cu.lCl"
Powe~

$159~IRED

n... O M·700 .>1'1... pn,; ....:J ""alq poT.,............ .~ ... I'<O<C.
F....... IMIudo.-. 26 dlff orod ~ fuftn-. . R ......-.:I In I

.................t . ....v to ... ""","" M cnwGB.~ d",playal Oft I lor.. ' '''

....t . '" _ h LEO ,codou• • " h IUt<>rnon:< dKsmoi piac """''''
J"'I own '......,...",. ond .......Ioad,...,..""""'" up 1250 "" 011
' an mol"n." UyJOOi.I'<"'" n... OM_700 1....1..11''''''. I hl n.Jo........
'" N""k. ........,J AIlS . .... ""Ill <Oftv...~, -,-"","M. " I. t>al m I lt.... " I n

idr.l .JJ"k,n ." .n••t>or

SPEC IF ICATI O N S;

Ran...: 20 Hc 10600 lotH, T he C T·50 i. ......lile lob boollCh cou",• • Ih.. "'ill m...u~ up 101>00 M Hz
S.ns,li"'l)': Le.. lh.l. 25 m' 10 150 MHz ....;th' dipl prcci lion. And, ont d ill !>cOl r. "IIn. i. lhe Rcaiv. F~u.IlCY

LcsI <IIan 150 mv 10600 MHz AdapIe.....hich ....... thc CT·SO into . di"..1~adoul for ...y =-..." The
R.osoIutiolt 1.0 Hz {60 101Hz , ...,. , . . .

10,0 H, (600 MHz raJtP'1 .od.opur ly.~lor any rc<:e'v.r ....s • .....,p.e~lOthc
8 dI".. 0...·· LED noceo.- VFO . llIlth... _ redlor_. Addi..the~V"'Wop;",,,1lO
2.0 _ 2l).""·C y l ilI thc CIpC1'Olioa of the CT· 'O. thc IIdoprer be _ •..-.tIy

110 YAC Of 12 VOC itched 011 or 0/[ The CT-SO• • ........er lila. c k _ ble-dul)"

-.,
T..... _

"-

8 DIGITS 600 MHz

PRICES;
OM XlO "'ftId, I ,... • • '.I ,. 599 9$
O M- 700 K... 90 d.y pmu
.......ly 'N .9'
AC· 1. AC" od.Iptor 1 .95
BP-3. N;'1Id pac k + AC
.....p'.r/ eh....' 19 .95
Mp· 1. Probe kil 2,95

ramSEy EIEI:;IHlnil:;'s. inl:;. .~ 53
2575 Baird Ad , Penfield. NY 14526 .... 62

..

AU DIO SCALER

For h,p,rnoIulJool.l>diomr. ..._ multopl...

U P;., " ""1 " '" "
• G..... lOr PL tone.
• Muluplon by 10 Of 100
• 0.01 HI rno/utJoot

52995 Kit

ACCESSORIES
T.lorlCOP'c "hip ant • RNC pi 5 '.9'
Hi&h iIltpedanc:e probe. liVoi Iod.. _.... ........ .... ......... 15.95
Low probr..lor ~ 15.95
Dnct probr.. ,mcral pu.,.- . . . . . . . . . . . . . . . . . . . . . •. 12.9'
Ti l forCT 70 .\lO. MIN 1- 100 _ .....•••... ) .95
Color bunt cll ibnuOII un... cal ibnod ..-er
....... coIor TV ......l . . . . . . . . . . . . . . . . . . . . . . . . 1".95

PHONE ORDERS
C A L L 7 16-5116 -3950

COUNTER PREAMP

For ............ "'ll ..." oI'fnr'I. .."a Ir"", 10 ro 1.();'I(l
MH" Smoit 51:<. ro-...al ~ pl _IoNr....-.....Iu.W

• ,"*25 db ..."
• BNC C _ "-"
• G.... lOr ...",...., RF ..;th pic"OIJI loop

S3" 9' Kit S"".95 Wired
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A = Next higher frequency may also be useful.
B IE Dilficu lt circuit this period.

First letter = night waves. Second = day WBYes.
G =Good, F =Fair, P =Poor• • =Chance of solar flares.
1/ = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

FEBRUARY
""" ne wsn "" ~ ' '''~1 2 ' 3 '4 5

FIF FIG FIG GIG GIG
~ --

7
~

6 8 9 10 11 12I FIFFIG GIG GIG GIG GIG GIG

13 '14 15 16 '17 '18 19
GIG GIG FIF' PIF' PIF FIF FIG.. -~ .~. - -

' 26~20 21 22 23 24 25
FIG FIG GIG GIG GIG FIG FIG

• 12827
I FIF I GIG
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"he FT-l02 Is lactory equipped lor operation on all present and proposed Amateur HF
I8nds, An edra AUX band position Is avallabie lor special applications. Equipped for
iSB, CW, and AM (RX), the FT-102 may be activated on FM and AM (TX) via the
,ptlonal AM/FM-1D2 Module.

he all-new receiver Iront end utilizes a low-dlstortlon RF preamplifier that may be by­
laased via a Iront panel switch when not needed. Maximum receiver performance Is
ours with this Imp ressive lineup of standard features : IF Notch Filter, Audio Peak
' i1ter, Variable IF Bandwidth Control, IF Shift, Variable Pulse Width Noise Blanker,
'ldependent SSB and CW Audio Channels w ith Optimized Audio Bandwidth, and
'ront Panel Audio Tone Control. Wide/Narrow filter selection Is Independent of the
~ode switch.

'ne celebrated transmitter section is powered by three 61468 final tubes, for more
onslstent power output and very low distortion. An RF Speech Processor, Mlc Amp
ludlo Tone Control, VOX, and an IF Monitor round out the transmitter lineup.

;uturi st ic panel design and careful human engineering are the hallmarks of the
T -102. Convenient pop-out controls below the meters may be retracted when not in
1M , thus avoiding inadvertant mistuning. Abundant relay contacts, rear panel phono
! cks lor PTT, microphone/patch Input, and other essential interlace connections
1ake the FT-102 edremely simple to incorporate inl o you r station.

SPECIFICAnoNS

TRANSMITTER
Power Input (1.8-25 MHz) (28 -29 .9 MHz)

SSB, CW 240W DC 160W DC
AM BOW DC 80W DC
FM 16QW DC

RECEIVER
Image Rejection:

Better than 70dS from 1.8-21 .5 MHz
Better than SOdS trom 24 .5-29.9 MHz

IF rejection :
Better than 70 dB

SelectiVity ( -6 dBI - 60 dB):
SSB. CWoAM; 2.7/ 4.8 kHz (with no
optional fi tters)
Width adjusts continuously from 2.7 kHz
to 500 Hz ( - 6 dB)

Spurious Radiation: Belter than - 40 dB

ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 -"
Eastem Service Ctr., 981 2 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100

SP-102
FC·102FV-102 DM

FV-1D2DM
The FV·102DM Synthesized External VFO tunes In 10 Hz steps.
Keyboard entry of frequencies, UP/OOWN scanning, and 12
memories make the FV·1D20M a - must- lor serious OX or
contest work.

Fe-1D2
The FC·102 Antenna Coupler Is capable of handling 1.2KW 01
transmitter power, with an In.-line wattmeter, separate SWR
meter, and A-BlnpuVoulput selection expanding your station's
capablltty, The optional FAS-l~Rallows remote selection of up
to lour antennas via one coaxla' cable connected to the Fe-102.1082

P-1 02

he SP·102 External Speaker/Audio Filter features a large, high-­
deltty apeaker with selectable low- and high-cut audio f ilters.
he front panel A-B switch allows selection of two receiver
,puts lor maximum versatility. Also available Is the SP-102P
peaker/Patch.

Be your Authorized Vaesu Dealer today for a hands-on
amonatrat ion of the rig that everybody's talking about. It's the
r-l02, The Ttansceiver of Champions I

Price And Specifications Subject To
Change Without Notice or Obligation

(&~§l1D
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• Noise blanker built-in.
E lim inates p u lse-type noi se o n S SB,
CWoand A M ,

Mo re informa tio n o n the R·2000 Is
available from all authorized d ea le rs of
Trto -Ke n wood Comm untcauons
Hi! Wes t Walnut S tree t
Compton, Californ ia 90220.

• Large front mounted speaker.
• Tone control.

• RF atep ettenuetor, [0-10-20-30 dB .)
Four step attenua tor, plus a nte n na fu se.

o AGC switch. (Siow.Yast.)

o "S" meter, with SJNPO "S" ecate,

o High and low Impedance antenna
terminals.
A h igh impedance (50 0 o hm) terminal.
a nd a low Impedance [50 ohm) co -axial
connector a re provided .

·100/120/220/240 VAC, or 13.8 VDC
operation. (Optio nal DCK-i cab le k it
required fo r 13.8 VDC.)

Other features.
• RECORD out pu t Jac k .
o Audible "beepe r " (throug h spea ke r).
o Ca rrying handle .
o Hea d pho ne Jack.
o External speaker ja ck .

Optional accessories:
• HS -4 . HS -5 . HS -6 headpho nes .
• DCK-I DC cab le xn,
• YG-4 5 5 C 5 QO-Hz CW filte r.
• HC-1O World d igital q ua rtz clock.

KENWOOC

o Lithium battery memory back-up.
(Es t . 5 yr. lire.)

• Memory scan.
Scans a ll memortcs . o r may be
programmed to scan s peci fic memories.
HOLD switch Interrup ts sca nn ing. Fre­
quency. band . a nd mode a re a u to m a tic a lly
s elec te d In a ccordance wtth lil t" memory
channel bei ng sca nned. The SCUn niT1 /-(
time is approximately 2 seconds
p CI' channel.

• Programmable band scan.
Scan s automaucatty within the pro­
grammed band wid th . Mem o ry chan nels 9
a nd 0 establish upper a nd lo wer scan
lim its. HOLD s w itc h interru pts scanning.
Frequency m a y bc adjuste d, using the
tun ing co ntro l. d u ring sca n HOLD.

• Fluorescent tube digital dilplay
(10 0 -Hz resolution).
Bu ill-ln 7 drgn Iluoresceru tubt' d igital
d is p la y m dtca te s freque ncy or ti me. p lus
memo ry chan nel n u mbe r. DIM s witch pro­
vided. The d is-play ma y be ewt tched 10
Indicate CLOCK-2. rnEQUE NCY. CLOCK-I.
a nd timer ON or Off by the front pa nel
FUNCTION s witch.

• Dual 24-bour quartz clocka, with timer.
Permits p rogramming two d ifferent lime
zones. T imer for ON a nd OfF program ­
ming. Tim e r HEMOT E outpu t o n rea r
panellnot for AC power).

• Three beut-te IF filters with NARROW/
WIDE selector switch. le w filter
optional.)
6 kHz wide or 2 .7 kH z na rrow on AM.
2 .7 kHz automalic o n SSB . 2 .7 k Hz wtde
o n CWoo r. w ith optional YG -45 5C Illter
Installed, 500 Hz narrow. 15 kH z a uto­
matic o n FM.

• Squelch circuit. a U mode. buUt-ln. with
BUSY iadicator.

• Co ve ra 1S0 kHz-30 MHz in 30 bands.
Uses Inno vative UP-convers io n digita lly
controlled PLL c irc u it . UP/DOWN ba nd
switches II·MHz ate-pl. VfO's co nnnuousfy
tuneable a cross 15 0 k Hz - 3D MUz.

• AU mode: US B, LSB . CW, AM . FM.
Provtdes expanded Ilextbthty In receiving
various signal types. Front pa nel m od e
selector keys. with LED rndteators.

o D1,ltai VFO'. for be at s ta b ilit y.
50-Uz step. swncnabte to 5QO-Hz o r 5-kHz,
using Ironr panel pushbutton switches.
F. LOCK swttch provided .

o Ten memorie a a tore frequency. band,
a nd mode data.
Complete InfonnaUon on freque ncy. band,
and mode Is stored In memory. a ssu ring
maximum ease of cperauon. Each mem­
ory may be tuned as a VfO. Original
memory frequency may be recalled .
AUTO. M ewncti for automauc swrage of
current operaung data. o r. w hen off. selec­
uve storage of data usi ng M. IN switch.

The R-2000 is an an mode SSB, CW, AM,
FM receiver that covers 150 kHz-30 MHz
in 30 band. , New microprocessor con­
trolled operating features and an UP
conversion PLL circuit provide maximum
flexibility and ease of operation to
enhance the excitement of listening to
stations around the world. Key features
Include digital VFO·s . ten memories that
store frequency. band. and mode informa­
tion, memory tlc a n . programmable band
scan. fluore scent tube digital display.
and dual 24-hour c lock with timer,

R-2000 FEATURES :

55B, CW, AM, FM, digital VFO's, 10 memories,
memory and band scan, dual 24-hour clocks ...

R-2000

Sp.......!/lca"ons and prices are subjecl 10 change wilhoul nollee or obliga, jo
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