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SUPPLIED ACCESSORIES
Telescoping whip antenna. ni-cac battery
pack. charger.
OPTIONAL ACCESSORIES
12 Button touch tone pad (nOI insta lled) :
S39 • 16 Button touch tone pad (not
mstauect $48 • Tone burst generator :
$29,95 • CTCSS sub-a udible lone control:
$29 95 • Rubber uec antenna, 58 . Leather
holster: $16 . ccareue lighter plug mobi le
charging Unit: $6 . Malchlng 30 wall
output f38 VCOpower amplifier (5301 :
589 • Matching 80 watt output power
amplifier (580) : $149

the first in synthesized
portables gives you

the broadest choice
at the lowest price

5-5

WeiQhl
Sen slli~ity

$ 1>0..." ... ,11,
apr, on.,! lauc~

10"" pad

* The only synthesized hand-held offering 5 watts
out put . (Switcha ble fo r 1 or 5 watt operatio n)

* The same dependability as the time proven 5 ·1.
C ircuit ry that has been proven in
more than a million hours of operation.

* Heavy duty battery pack.
* External microphone capa bility.*The 5 -S's exciting low price...only $299.00*With touch tone pad $339.00

SPECIFICATIO NS
Frequency Coverage 144 10 148 MHz
Channel Spacing Receive every 5 kHz.

transmit Simplex or
!600 kHz

Power gequu emerus: 96 VDC
Current Dr am- 11 ma.stencuv

900 ma.uansmu
Antenna Impedance' 50 ohms
Dimensions: 40 mm x 62 mmx

170 mm (16" x 2.5"
x BTl
17 Ol

Beller than 5
microvolts nominal lor
20 db

1he Tempo 5-2
Tempo is f irst aqain . This t ime with a superio r quality synthesized 220 MHz han
held transce iver . With an 5·2 in your car or pocket you can use220 MHz repeaters
throughout the U.S. It offers all the advanced eng ineering, premiu m quality,
components and exciting features of the 5-1. The 5 -2 offers 1000 channels in an
extremely lightweight but rugged case .
If you're not on 220 th is is the perfect way loget start ed. With the addition 0 1the S~

25 (25W oulput) or 5-75 (75W outpul) Tempo solid sta te ampli f ier it becomes a
powerful mobile or base station. If you have a 220 MHz ri g. the 5-2 will add
tremendous versatility . Its low price includes an external microphone capability,
heavy duty ni-cad battery pack . charger, and telescoping whip antenna.
Price...$349.00 With touch lone pad...$399.00

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
800st your signal... give II Ihe range and clarity 01 • high powered base
stallon. VHF (13510 175 MHz)

Drtve POWet" Output Model No Pnce
2W 130W 130A02 S209

1em 13O'N 130Al0 S189
30W 130W lJOA30 SI99

'ZW MNtI 8OA02 S169
lem 8fJN BOA1 0 S149
30W 8fJN BOAJO S159

2W 5I:IN SOA02 SI29
'ZW 3C1N JOA02 S B9

UHF (400 10 512 MHz) moeMlt., 10... powet" and FCC type Kee9led mod...reu fREE ORDEI IUMBEI: ,.. 421.fi631 Ilso .....llable.

~l-,=~·=~~:""::ea on OOJIrf9ulMnumbelS lAra V'J &
11240 W. Olympic Bl.,d . , Los Angelel , Ce lli . toO&4 213 1471-6101 'OJ 'I ~
9:11 N. Euclid, Anlheim , Calif. 12101 7141772-1200
Bullef , Missouri 64730 ... )4 111117..3127

".. ....."" c-. ...... -..

• The fi rs t and most thoroughly field
te sted hand-held syn thesized radio ava ilab le.
800 cha nne ls in the palm of yo ur hand.

• S imple to o perate . (You don't need a
degree in compute r programming)

• Heavy duty batte ry pack a llows more
o perat ing time between c ha rges.

• External mic rophone ca pa b ility
• The lowe st price ever...$259.00
• The S - l T (With touch tone pad

in stalled)...$ 289.00

The Tempo line also featu res a fine line of extremely compact
UHF and VHF pocket receivers. Th~v:'r e low priced,
dependable. and available with CTCSS and z-tcne decoders.
The Tempo FMT·2 /l, FMT·42 (UHF) provides excellent mobile
commumcauons and features a remote control head for hide­
away mounting,
The Tempo FMH-42 (UHF) and the NE W FMH-1 2 and FMH-15
(YHFbmicro ha nd held transceivers provide 6 channel
capa lilly. dependability plus many worthwhile features at a
low price. FCC type accepted models also available.
Please call or write tor complete information. Also available
from Tempo dealers throughout lhe U.S. and abroad

C(p he



More features that make the VF-7401 the 2-meter rig that belongs in your shack and vehicle
No more searching through repeoter • All -ne w, state-of -the-art circuits pro- • Power to the Micoder II Microphone
g:uides while mobiling i~ unfamiHa~ ter. vid e the exciting, exclu~ive features 01 (if used) elimina tes need for a batte ry.
ntory - your new Heathkit VF'_7401 will I MHz ba ndwidth scanmn?, a nd Sca n • Sturdy SQ.239 recr.pcnal antenna jack.
find the a ctive cha nnels tor y.ou, It wil! Lock/Latch capability on -meters. • Chassis-mounted power a nd external
ev~n a lert ~ou to ~~d opemngs. You re • A receiver hotter them Heath's HW_2036A speaker p lugs .
gomg to enjoy building your VF-7401. .. features duaJ-gate MOSF'E."f [rent-end . . ..
and you 'regoing to love using it. The to minimize overload and adjacent- • I~Jved synlheslzer~hmlO~ltn~r h
VF_7401. the ultimate 2.meter rig .. .from channel interference. n or pone mount sync OC Ig t.
the more than 2(X) Hams at Heath. "Powe e.u e" ad . Thning for Power Amp lifie r and output• owe r-u p on a pre-pr ra mm .. . ,I.
• Adjustable, IS·watt (nomi nal), send. frequency of your own ~oice, such as ~wer level a d.lu stment Is c cceeetb e

slate, narrow -bond F'M 1i:ansceiver. fully your favorite repeater. Without removmg case.
synthesized digital circuitry provides • C . t d t h bl ike us! • Ca pa bili ty of mobile or base ope ra tion
full .bend coverage without need for 4 o~vemen ct e ac a e rm e usmg (with Model VF'A-7401.1AC Power
added crystals . -pm conne or. Supply -13.8 V a t 4A nominaL transmitl.

Optional Mleod. ,
II Mic:rophone iAulo
Palch Encode r lets
you phone through
rep80leu w ith
eure palch in p u t.
OJa W 8 power from
Ih.740I , ao no
m ike battery
i.s necessary.

Th e Sque1<:: h
Control alao
functions ol lhe
re-e.iver ', ••nai .
ti vitycontrollO
. Iop sconning
only upon~p.
tion of -lu ll.
q ll.ieting"sig .
na la. s kip p in g
the weak on • • .

Th. 100 kH,.
Seleclor button
controls the Vf .
74OJ's luning in
100 kHz tecre.
menta. The 7401',
I MRs Selector
button Ie ' s you
chClC*t any I MHz.
segment o! the
2·meler band.

Tbe l OilKs
Selectoradvanc...
in 10 kHz etepe. In
Scan. 08 it re ­
cycletl hom "g-
tc ·0," it 0180

cau... the 100
kHz readoul to
advance by one
digit . Depress
once to resume
soon lunctio n.

SEND FOR FREE CATALOG
The new vr·7401 is lfl(Itured in the latest Heathln t Catalog. f or a lree
copy write: Heath Companl' Depl.OII-684. Bttnton Harbor. MI4!D22. Or
vis it the nfl(Irest Healhkit E ectronic Center in the U.S. or Canada w here
Heath kit products are displayed. sold a nd ...rvlced . See the white pages
01your phone book for location. In the U.S .. Heathkit ElectroniC Centers
are Unit8 01 Veritechnology Electronics Corpora tion.
This device has not been approved by the f edera l Communications
Commission. Thisdevice is nol. and may nOI be. oUered 10' "",Ie Of I......
o r sold or leased until the a pproval 01 the fCC ha s been obtained.'"

~~::;Tn'"~1r
;-~

THERE'S MORE FOR THE HAM AT HEATH I



Into
ManuscriptS

Cont'>butl(lnS ,n the 'arm 01 manu­
SCt'PlS W' lh dr.... ''''1S i1rw:Wor pho!e>
0'01"'" .tft welCome ."" ...,11 be con­
S1C1e1ed 'Of pos.$IbIe publlcallon, We
can ..$$OJ"'" no r~",tHhty for loss
Of damaQ8 to any m alerl/ol. Please
enclose a stamped, sell -addressed
fl(Ivelope W,lh eacn submission, Pay,
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tance. All COI1t "t>ul,ona SI\OuId be dI­
rec ted to Ihe 13 ",tonal en-eee
"1-1"", to W"le lOt 73 guidelines are
......,~ "PO" f eQ..-t

W2NSD/1
NEVER SAY DIE
editorial by Wayne Green

NO TAXES!

l ook ing for a job? 73 is currently seeking applicants for one
o f its lop staff positions. In addition to being a non-smoker,
the qualified candidate will be a ham with an outstanding
knowledge of electronics, an excellent command of the
English language, and experience as a working journalist . We
offer a competitive salary, fine fringe benefits, and excellent
working conditions-as well as the opportunity to li ve and
work in beauti ful, tax-free New Hampshire. Interested parties
should respond with resumes to: Director of Personnel, 73
Magazine, Elm Street, Peterborough NH 03458.

Editorial Offices:

P,ne 5"..."
PeI e<llOfough NH ro.-ss

Phone: 603-92.-3873

Advertising Offices:

Elm 51'etll
PetElrDoroug" NH 030158

Phone: 603-92. 7138

Circulat ion Offices:

ElmSu""
Pe1e<tlofough NH Q3.l58

Phone. 603-92.·12'96

Subscription Rates
In the UnIted Sta tes and Possess ions:

One Yea' 112 issues) '25,00
Two YN'S 124 issues) S38.00
Til' .. Ye;us (36 '$5ue$l S63.00

Elsewhere.
C.,oad.-S27001 1 year only, US
lunCIS Fore.gn sur1ace ....,1-535.00'1
Vea r only, U 5 tur>ds. FOfIl'9n a"
",",,1-5620011 yea' only. U.S tunds

To subscribe.
renew or change

on cedress,
Wrlle 10 13 Magal ,ne. Subscrllll"'"
Depa"....." PO 80. 931. Farm'l19­
dale NV 11131. For rene", alS and
ct>.angotS 0 1 adCress. ,nclude It>e Id­
aesl IaPJel ' rom you' mosl recenl
,ssue 01 13 Foo- g'll luDsc"pI'OOS. ,n­
Clude your name and a<J<jress as "'e ll
as lhoM 0 1lIifl rec,p,enls. PoSlmaster
Send lorm _3519 10 73 Magal/nfl. Su b­
scr iption Serv ices. P.O Bo. 931. Fa rm
inlldale. "IV 11137

Subscription
problem or
quest lcr»

Wrole 10 13 l.lag;u m" . Subscnptooo
OeoIor1menl. PO Bo. 931. Fa.rmongda'..
NY 11 137 Please ,nclude en ad<lress
label

73 Magelm" IISSN 0098.9(10) is pub­
lis lled monlhl y by 13. Inc .. 80 P'ne
Sir.....!. Pe le ' borougll "11-1 03<158 sec·
ond class poSlage paid at Pelertlof·
ougll NH 03456 a nd ..,.lId lIonal ma'~
'no;! oIt,elIS Collyr'lllll lcl 1980 by 13.
Inc All ''lin" reser'Oed No pan 0 1Ill,.
publlc.llt,oo "",y be rtlJ'f,nled 0< Olt>e<·
..,se reproduced .. 'lllout "'''''en pef.

m,sslOn hom Ille putlh$l'l8r Mocrot ,lm
Ed 't ,o n - Un'verS' ly M,c ,ot ol m. An n
A,Dor MI 48106
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A HAM CAREER?

Why not? I chose that avenue
for enjoying both my hobby and
my li fe and I've had SO much fun
" working" tha t it almost makes
me feel guil ty . The brand new
Swan rig just arr ived and we
naturally have to check it out on
the air 10 see how it works.
That's work? Well, It's a bit more
difficult to sit down and wri te up
the result s so the readers will
know more about the rig and
have a valuable second opinion
.. . particularly when the ham
shack alters comparison oper­
ating with the Icom 701, the
Yaesu 901 , and other tate model
rigs.

Jusl look over the last few
issues of 73 MagaZine as com­
pared with QS T and I think you'll
see why we're looking for people
to help us pu t out our mag azines
and books. For example, if you 'll
count the pages of articles in
the May and June issues of the
two magazines, you 'll lind thai
73 has 250% more pages of ar­
ticles! That's two and a half
times as many.,. and t hat
means it takes us a lo t more
work to get 73 ready for printi ng.

Sure, amateur radio is in the
doldrums mese days, bu t with a
good crew here at 73, I think we
can do a lot to help Ihe hobby

get moving again. Obviously I
can't do all that alone . _. it
takes dedicated hams working
to edit and prepare artic les for
publicat ion, to edit books for
publica tion, to keep in touch
with t he manu facturers and
dealers for ad sales and product
promotions, to keep atter firms
who are giving hams shoddy
treat ment, and to keep abreast
of what is going on in amateur
rad io all over the world .

I can help amateur radio best ,
I suspect, if I'm ab le to get away
and help bring hams into ham­
teats with my talks ... if I'm
able to get to Washington to talk
with the FCC people ... to talk
with Congress (I am and have
been a regis tered lobbyist for
amateu r radio for years) . , . and
have the t ime to visit lesser­
developed countries 10 push for
the development of amateur
radio clubs which will benefit
Ihose countries.

We 're looking for hams who
are enthusiastic enough about
amateur radio to make it their
life . . . and who will be abl e to
help select the articles we are to
run, work with authors to get
speci al articles, sell ads, keep
track of new products, help with
circulation efforts, and handle
the dozens of other tasks which

it takes to put out an interesting
and valuable monthly ham rnaq­
azine.

By now it should be no secret
that we hire only non-smokers.
so the ai r is sparklingly clean in
our off ices. And despite our size
(130 people in all at last count),
things are remarkably unstruc­
tured. This is a problem for
some people and a blessing for
others. It allows growth in just
about any di rection. One of our
top ad sales peop le started in
the sh ipping room. The Ass!s.
tant Pu b l isher ar rived with
nothing particular in mind and
was started out editing books
.. . now he almost runs the
place. Others have come, put in
as little of the ir 40 hours a week
as possible, and have gone no­
whe re.

After visiting much of the
world and most of our country, I
can honestly say thatlhere is no
place that I've visited which I
would trade for this small se­
eluded corner of New England.
The climate is fan tastic ... a bit
cooler than New York , with pure
clear air always, too Iitlle snow
in the win ter, and not too hot in
the summer. It is a slate where
vacations are the major in­
dustry ... with vacationists just
about all the year around. Peter­
borough is protected from this
by being in a lillie valley of its
own. Housing is a difficult prob­
lem in Peterbo rough itself, but
the surrounding towns, which
use Peterborough as a shopping
center, offer bargain housing as
compared to most areas of the
country.

One other thing , .. when you
work in the ham business, you
soon get to unders tand much
more abou t the political aspects
of amateur radio. You learn
things about the ARRL that few



TR IO -KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON , CA 90220

Hand-shack.
Synthesized,
big LCD,
10 memories,
scanning, QI:Mf
TR-2400
Put a ham shack in your hand. The TR-2400
is the Ideal hand-held for 2 meters FM. It
features a large LCD readout that can be
read In direct sunlight or In the dark, 5-kHz­
step PLL synthesized operaUon, 10-channel
memory, scanning ,and 16-button autopatch
DTMF encoder.

TR-2400 FEATURES :

• Large LCD digital readout
Readable In direct sun light (better than LEOs)
Readable In the dar k (with lamp sw itch), Virtually
no current drain (much less than LEOs) and dis­
play stays on. Rugged and dependable In hot or
cold temperature fallges. Shows receive and trans­
mit I requences and memory channel.

• 5-kHz-step frequency selec tion
PLL syntnesueo keyboa rd channel selection sys­
tem. No "5 up' SWitch needed. Selects from
144,000 to 147.995 MHz.

• UP/DOWN manual scan
Single or fast continuous 5-kHz steps from 143,900
to 148,495 MHz for Amateur and MARS Of CAP
SImplex or repea ter operation.

• 10 memories
Retain ed Wi th battery backup (only 0.8 mAl. "MO­
memory may be used to shift the transmit neccercv
any ceseeo amount to operate on reoeeters With
nonstandard sout frequenc ies,

• Built -in autopatch DTMF (Touch-Tone ') encoder
Uses all 16 buttons at keyboard While transmitting,

• Automatic memory scan
Checks at! 10 memory channels, Programmable
to lock automatically on either BUSY (Signal pres­
ent} or OPEN (no signal) channels

• Subtone swi tch
Activates subaudlble tone encoder (not Kenwood­
supplied).

• Repea te r or simplel operation

convement mode SWitch Shifts transmit frequency
+600 kHz or -600 kHZ or to the frequency stored
10 "MO" memory,

• Reverse operation
Nonloc king SWitch shifts receiver to transmit fre­
que ncy and transmitter to receive frequency

• Elltended opera ting time

Wi th LCD and overall low-current ctrcurt cesicn.
Only draws about 28 mA squelched receive and
500 mA transmi t (at 1.5 W RF output), lor longer
operating time between charges.

• Two lock switches
Prev ent acc.oentat frequency change and accr­
dental transmission

• BNC an tenna connector
Easy to connect external antenna

• LCD - arro w · Ind icat o rs
Show 'ON AIR." "MR" (memory recall) . -BATT"
(battery stetusj. and "LAMP' SWItch on,

• High-impact case and zinc die-cast frame
Extremely rugged With antenna counterpoise.

• Externa l PTT microphone and earphone connectors
eesuv access-ore on right Side 01 transceiver.

• Compact and lightweight
Only 2-13/16 Inches wide. 7·9116 inches high. and
1-7/8 inches deep. Weighs only 1.62 pounds (In­
cluding antenna. battery, and hand stlap)

c:-- Microphone PTT and audio terminals

l-~- Charger terminal

__- Earphone Jack

STANDARD ACCESSORIES INCLUDED:

• Flexible rubbenzed antenna With BNC connector
• Heavy-duty (450-mAh) NICd battery pack
• External-standby (PH) plug
• AC charger • External-microphone plug
• Hand strap • Earphone

NOTE: Price. soecmceuoos SUOjeCllO change With·
out rouce and oOllgarion.

OPTIONAL ACCESSORIES:

• ST-l base stand (shown) which provides t 5­
hour qUick charge and automatic SWitch to
trickle charge, tloaling charge rope-ere while
charging). 4 -pin connector lo r dynamIC rrn­

croonone. and SO-239 anterna coo-ector
• BC-5 DC qUIck charger (\.5 10 2,0 hOurs)
• LH-l deluxe leather case (toc-qram cowhide)
• PB-24 extra battery pack With charger adapter
• BH-1 belt hook
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outside of their d irectors know.
You learn who realty are the bad
guys and who are the good guys
. . . and th ere are plenty of both.

If you 're Interested in mak ing
both amateur rad io and publish­
ing a career, drop me a line and
te ll me what you think you might
be able to do for us ... and what
experience you've had which
cuauues you.

What about our prospect s?
Well. w ith the ARRLadmlttlng to
serious losses and cutting down
on their staft, with both Ham
Radio and Ham Radio Horizons
lading away rapidly, and with
CO uncertain at best , the f ield
appea rs shaky. Desp ite t he
signs of disaster all around, 73
is doing very we ll ... has more
pages of ads than 05T . . . and
is growing in crrcurauon. 73 is
making money and is in healthy
shape. llhink, with some leader­
ship from 73, th e hobby can gel
In to a grow th mode soon again.

There are some very eltCitlng
times coming up lor amateur
radio as we here at 73 push lor
amateur pioneering of new com­
munications modes. These
could well revolutionize the nob­
by as much as sideband did
twenty years ago and repeaters
did ten years ago. It's time lor
some new ideas and we have
Ihem. You can be a big part of
this if you have the enthusiasm
and the guls 10 make a big posi­
tive change In your li fe.

Sala ries? They're adequ ate
lor Ihe area and the reeccns t.
bili ty undertaken. We don't have
a need lor mexpenenceo man­
agement in the higher brackets,
so if you are in the over $20,000
range, you will have to have an
incredible amount to oller. We
much prefer to promote from
within into Ihe midd le and
higher management positions.
One more thing ... my job is
available, if you can handle it .

ATTENTION, ENTREPRENEURS

II yo u've read much about
nrceo batteries, you know that
while they are almost as re­
markable an invention as Bag­
gies, you also know that keeping
them properly charged is a lmost
impossible. Reading articles on
nrcaos confuses matters more
etten than clarities them.

My latest HT had nicad cnerc­
ing instructions wi th it . It seems
that nicads have a memory and
thalia get them to keep their lull
capac ity one must discharge
them fully belore charging. If
one does not go throug h this

routine, then the confounded
battery will remember where
you put it on recharge last lime
and slop work ing there. None 01
my chargers understand this
problem.

Alter grumbling about this
situation lor a while, the light
finally dawned. Why not make a
smart nicad charger? Why not
make a charger wh ich will first
discharge the ntceos and then,
when it senses that they are
prostrate, slap in the approved
charge rate to build them up so
thai I will get maximum life and
pep out of them?

Shucks, it could even be made
a lillie smarter tha n that. II there
was a buut-rn tray for a group 01
AA rncaos, the charger could be
made to check each mead sepa­
rately and give it personal treat­
ment. Now and Ihen some of us
(me) chance to leave a piece of
eq uipment turned on. " or it
gets turned on by itsell in a bag
(myoid Wi lson HTs with Ihe toq­
gle switch on top were tentasuc
for that) ... anyway, now and
then a cell w ill go negative and
need to be shorted out until it is
tctenv dead ... then il should
be socked with a hard Charge. A
smart Charger co uld do that.

Okay, there is yo ur key to a
mill ion do llars. All you have to
do is pul lhe idea into a working
model, go into production, and
get it into every discount store in
the cou ntry. And, hey, put me
down for 2% 01the gross lor the
idea. II you don't pony up with
the royalty, I w ill stop giving you
ideas and make things myself.

NARA?

The first I heard of the Na­
t iona l Amateur Rad io All iance
was when a chap who had been
to Dayton talked with me at
Wiesbaden in Germany during
tn e hamlest there in early May.
I'd been traveling in Europe
since mid ·Apri l and apparent ly
was a little out of touch .

He said that ten hams had put
up $15.000 each 10 form a new
national organization and that
they were actively soliciting
membership at Dayton. I was
immediately suspicious. How
could ten ha ms with that kind of
money get together and decide
to start something without get·
t ing in touch with me about it?
And II they were do ing it without
any help or advice from me or 73
Magazine, why? II wouldn't
seem like an aooveboarc opere­
tion ilthey were keeping it that
secret.

Upon my return, I checked
with our crew who had been at
Dayt on. They hadn't seen or
heard of any NARA out there.
Hmmm, more curious. There
just aren' t a lot of hams who
could put up $15,000, and I've
long been in touch with most of
the hams who have taken any
serious interest in the improve­
ment of amateur rad io. What
was going on?

A letter. undated, was waiting
lor me ... Irom a most Inter­
esting chap. He mentioned thai
he was one of the those involved
In NARA, bul he mentioned no
one else. Since this ch ap was
responsible for one 01 the bigger
np-otts in ham hist ory , and the
last I heard had screwed many
amateu rs .. . pa rti cu lar l y In
other countries ... out of thou·
sands of dollars, I started to
worry. That scandal involved
QST ads and happened several
years ag o. The chap now has a
new location and a new call.

If NARA is legitimate , I'll be
one 01 the first to want to try to
help with wh at they are doing.
but the secrecy, tne emergence
alone of the most rotten apples
01 hamdom with a deep involve­
ment . .. I mu st ask for caut ion
and suggest that we hear more
bef or e spending money with
NARA.

THE MELTING POT

An idea has been percolating
up through the wi thered reo
ma ins of my grey matter. I'll try
to put it into receivable shape.

It started a few weeks ago
while I was in Europe. I was talk­
ing with a Frenchman and he
was eltpressing some concern
tha t microcomputers might
bring damage to French cul ture.
Hmmm. I mulled that one over,
looking for a hand le on it.

After a bit 01 mental gym·
nasncs. I had the pieces in
place. This chap was elt pressing
concern, In his way, over the
ubiquitou s BASIC lan guage,
built into Ihe ROM memory of
m icrocom puters .. . in English.
Sure, we ca n wri te the print
statements in French ... orGer­
man, etc., butlhe French halle to
come to grips wi th Eng lish if
they are going to write any
BASIC programs.

The French are not neu tral
about languages ... nor about
much else, lor Ihat mailer. There
really is only one language 01
significance lor them and there

Continued on page 154







Group B

67.0XZ 91.5 ZZ 118.828 156.7 5A
71.9 XA 94.8 ZA 123.03Z 162.258
74.4 WA • 97.4 ZB 127.:} 3A 167.9 6Z
77.0 XB lOO.OIZ 13 1.838 173.8 6A
79 .7 SP 103.5 1A 136.5 4Z 179.968
82.5 YZ 107.2 1B 141.34A 186.27Z
85.4 YA llO.92Z 146.248 192.8 7A
88.5 YB 114.82A 151.45Z 203 .5 ~H

SUd.IIUIWII ' V/S4­
..""'ICOMMUNICATIONS SPECIALISTS

Wired and tested: $79.95

o Frequency accuracy, ± I Hz maximum . 40°C to + 85°C
o Tone length approximately 300 ms . May be lengthened,

shortened or eliminated by changing value of resistor

TEST·TO~ES: TOUCH-TOSES: BURST TO~"ES:

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 accuracy. ± . 1 Hz maximum - 4O'"C to + 85°C
• Frequencies to 250 Hz available on special order
o Continuous tone

Group A

• All tones in Group A and Group B are included .
• Output level flat to within l .5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group .
o Immune to RF
o Powered by 6-30vdc , unregulated at 8 rna.
o Low impedance. low distortion. adjustable sinewave output, 5'1

peak- to-peak .
• Instant start-up.
• Off posi tion for no tone output.
o Reverse polarity protection built-in .

426 West Taft Avenue, Orange, Cal iforn ia 92667
(800) 854-0547/ California: (7 14) 998-302 1

OUf new Universal Tone Encoder lends it's versatility to
all tastes. The menu includes all cress. as well as Burst
Tones, Touch Tones, and Test Tones . No counter or test
equipment required to set frequency -just dial it in . While
traveling. use it on your Amateur transceiver to access tone
operated systems. or in your service van to check out your
customers repeaters; also. as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery. and is available
for one day delivery.
backed by our one
year warranty.

Food for thought.



No el McKeown WB8QOC, Genera l Cha irman, had his hands full
with more than the Hamvention.

Looking West
Bill Pasternak WA6/TF
24854·C Newhall Ave.
Newha ll CA 9 1321

SELF·IMPOSED EXilE
DEPARTMENT

Recently, alter a long tele­
phone d iscussion with Wayne,'
look a break from most two­
meier FM operation in l os
An geles. Why? There were a
number 0 1reasons, but the most
important one was that I wanted
10 be sure that I was keeping ob­
jectivity in my reporting . It's no
secret that when a person is
emotionally invo lved in a given
situation, he or she can gain a
distorted view. For a writer/reo
porter this can be disast rous,
and lor this reason I packed
away all equipment capable 01
hearing two-meter FM operation
in the l os Angeles metro area. I
spent a lot of time SWUng the
outlying areas 01 this commu­
nity and listening to FM opera­
tion in those areas. I did this
both l rom my home and from the
fac ilit ies o f a mountaintop

remote-base system.

Dur ing th is same period, I did
quite a bit of t rave ling to other
c ities. I had a chance to listen to
the two-meter band in cities far
removed from Los Angeles to
see if they fare any better than
we do. I also started to SWL the
high·frequency bands-again,
to gain some insight Into the
problem of malicious interte r­
ence. The results of this combi­
nation of self-Imposed exile and
ongo ing research surprised me.

First, and most import ant, I
have learned that the problem of
malicious interference is not
limited to anyone band or geo­
graphic area. listening on the
low bands was a rea l eye-open­
er. Forgetting th e ongoing
WESTCARS situation, wh ich is
a problem unto itself, I heard all
sorts of regulatory violations.
DXped itions operat ing outside
the US phone band s were being
called on their frequency by
st ateside amateurs - or just be­
ing "commented on top of"­
and stateside hams were get-

ting a reply from other stateside
amateurs . , . or getting -cnewec
out" by same.

Then there are those who feel
they own a given frequency , and
pity the poor soul who, by
choice or chance, winds up on
that special spot. As the CBers
would say, " The hammer comes
down." (The CB crowd also has
a name for an operator who
thinks he owns a frequency:
such individuals are " channel
hogs.")

Shall I go on? If there is any
comfort in all this, maybe It's in
knowing now that repeaters are
not the only ones sulfering.
Some comfort!

For those of yo u wh o think
Ihat Los Angeles is the repealer
jamming capital of the nation, I
can tell you that we are not
alone. In my travels, I have
spoken with many amateurs
and have learned that the prob­
lems of LA are the problems of
other c iti es as well. Every area
seems to have its share of
kooks, and in general their act is
the same. .

Most of th ose I spoke with
seem to agree on one point. The
only way to beat a jammer is to
beat him at his own game. If you
look at a jammer as being some­
one demand ing attennon and
recog nition as a way of fUlfill ing
ego needs, then denying the
jammer such attention ca n be a
formidable weapon. Ignore him!

Recent ly, the AR RL formed
an Ad Hoc Commillee on Mali­
c ious Interference. This wa s
bro ught about at th e urging of
Los Angeles attorney Joseph
Merdler N6AHU and ARRL
Southwestern Divis ion director
Jay Ho lladay W6EJJ . Both men
are vitally concerned with the
fu ture of the amateur service,
and the comm ittee actually was
formed through a mot ion placed
before the board of directors by
Jay. How effective this com­
mittee w ill be remains to be
seen . II's interesting to note that
even though Joe is co nsidered
this nat ion's leading autho rity
on both the ca uses of this prob­
lem and the methods to obtain
help in combat ing n. he has yet
to be asked to take official part
In the committee's operation,
even as an advisor. The ways of
Newington are strange at limes.
Nonetheless, that commillee is
looking for input on the problem,
so there Is a def inite avenue
th rough which you can vent your
frustrations.

If you do write, and I st rongly

advise thai you do, be sure to in­
clude suggestions as to how
you feel this problem can be
com b ated effect ively. c e rn­
plaining about the problem is
fine, but that privilege brings
with it a responsibil ity to o ller
const ruc tive advice a s well .
A lso, if you do write, send a copy
o f your leiter to Joe at PO Box
842, Northridge CA 91328; I
know he will be interested in
yo ur views.

FLIGHT 72 DEPARTMENT:
IS GEnING THERE REALLY

HALF THE FUN?

A few months ago I told you
about a " mag ic" nostalgia-tilled
tr ip via AMTRAK to l as Vegas;
now I am going to descr ibe an
airborne nightmare.

I really enjoy traveling by air
. . . usually. Once in a while,
though, th ings happen th at can
really set you to wondering. The
very early hours of Satu rday,
May 24th, brought me one 01
those exper iences that one
wants to go through only once.

The Amateur aaoto comoute r
Hobbyist Convent ion wa s being
held in St. Loui s, Mi ssouri. Both
Joe N6AHU and I were sebec­
uteo to speak, so we decided to
travel together. Also in our en­
tourage wa s Bill Orens tein
KH6tAF, w estnnk's Product ion
Coordinator. We were 10 depart
from Los Angeles International
Airport (LAX) at 12:45 am on
TW A Flight 72 non stop, a
aw -hour trip.

We arrived at LAX well befo re
fl ight t ime, checked in, and
decided to grab a midnight bi te
at the co ffee shop since we had
about 1YI hours to kill . litt le d id
we know how smart a move th is
wa s. Thirty minutes before the
f light , we arrived at the gale
figuring that the plane wou ld be
ready for boarding. No way. As it
turned out. it was well after 1:00
am befor e we were airborne.

The ai rcraft was a Lockheed
L,1011, usua lly one of the most
lu xurious planes in the sky. Not
this one. In fact , alter a while we
began to feel as if we were part
o f an epi sode of the old TV pro­
gram " TWilight Zone." For in­
stance, while our overhead read­
ing lights and air conditioner
ou tl ets worked fine on the
ground, at alti tude they slopped
a lt ogether, except for Joe's
light, which kept blinking on and
off at unscheduled intervals reo
gardless 01 the position of the
on-ott switch .

Then there was the food.
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All new, all nine hf bands and only $849!

Experience The Notable Ch a nge In HF
Transceivers. Experience DELTA. See yo ur
TEN·TEC dealer or write for full details.

less than 10 Hz change for 20 Voh AC line
change with TEN-TEC power supply.
VE RN IER TUN ING. 18 kHz per revolution .
typica l.
SUPER AUDIO. A TEN-TEC trademark.
low 1M a nd HD distortion (less than 2%),
Butlt-m speaker
S UPER STYliNG. The '80s look with nea l.
functio nal layout. "Panebzed" grouping o f
controls nicely human engineered for logical
use. New. smaller size lha t goes anywhere .
fixed or mobile ( 4 ~4"h x ll ""w11 IS"d ).
Warm. dark fron t panel. Easy-to-reed connest­
ing norne nclature. Bla c k " cl a m -sh e ll"
a luminum case. Tilt bail
MODULAR/MASS·TERMINATION CON ·
S TRUCTION. Individual circuit boards with
pluq-in harne sse s for easy removal if neces­
serv. Boards are mai la ble.
FUU ACCESSORY LINE. All the o ptions:
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
S upply $139; Model 645 Dual Pa ddle Keyt:'r
$85; Mode l 670 Single Paddle Keyer $34 50;
Mode l 247 Ant e n na Tu ner $69; Mod el
2341214 Speech Processor & Condenser Mi·
crop hone $163; Model 215 PC Ce ramic Mi·
crophone $34 50. Model 2&3 Remote VFO .
Model 287 Mo bile Mou nt. and Model 289
Noise Blanker available soon.

DElTA - the symbol of change-the name
of a great new TEN-TEe transceiver, A
transceiver for changing times. with new tee.
lu res, performa nce . styling. size and va lue.
TOTAL SOLID-STATE. By the world' s most
e xperienced manufacture r o f hI solid-sta te
amateur radio equipment.
All 9 HF BANDS. First new transceiwr since
WARe. 160- 10 Meter5 inchrlng the three new
hi bands 110. 18 & 245 MHzI. Re3dy to go
o?Xcepllor plug-in crystals for 18 and 245 MHz
segments (available when bands open for uSO" ),
SU PE R REC EI VER . New, low noise
double-conversion design. with 03 p.V sen­
smviry for 10 dB 5 +NIN.
HIGH DYNAMIC RANGE. 85 dB minimu m
to reduce overloa d po ssibi lity, Built -in . switch ­
able. 20 dB ettenue tor for extre me situa tions ,
SUPER SELECTIVITY. 8-pole monoli thic
SSB filter with 2.4 kHz bandwidth. 2.5 shape
factor a t 6/60 d B points. And optional 200 Hz
and 500 Hz 6-pol(' crystalladder Hlters. Eight
pole and 6-pok> filters cascade for 14 poles of
neer ultimate skirt selectivity. Plus 4 stages of
ecuve audio filt('ring. To sharpen that i·f
response CUN(' to just 150 Hz bandwidth.
q-posinon selectivity switch.
BUILT·IN N OTCH FILTER . Stan da rd
equipment. Variable. 200 Hz to 3 .5 kHz. with
notch depth down to - 50 dB, Wipes out
interfering centers or CW
OFFSET TUN ING. Move s receiver frequency
up to : 1 kHz to tune tecewet separately from
transmitter
"HANG" AGC . For smoother. clearer. re o
cejver operation.
O PTIO NAL NOISE BLANKER . For thai
noisy location. mobile or fixed .
WWV RECEPTION. Ready at 10 MHz,
"S" ,SWR METER . To rea d received signal

strength a nd transmitted standing wave ra tio ,
Electronica lly switched.
SEPARATE RECEIVER ANTENNA JACK.
For use with separa te rece iving antenna.
linear amplifier with full break -in (QSK) o r
tre nsverters .
FRONT PANEl HEADPHONE AND
MI CROPHONE JACKS. Convenient.
DIGITAL R EADOUT. Six 0.3- red LEOs
BROADBAND DESIGN. For easy opera­
tion. Instant band changE'- no tuneup of
receiver or fifWIl amplifier . From the psoneer.
TEN·TEe.
SUPE R TRANSM ITIER. Sohd-siete all the
way. Stable. reliable. easy to use,
200 WATTS IN PUT. On all bands including
10 meters (with 50 o hm load). High SWR docs
not automati cally limit you to a few walls
output. Prove n. conservatively rated final
amplifier with soltd-srate devices warra nted
fully for the fil"!il year. a nd pre-ra ta for five
more years.
100% DUTY CYCLE_ An modes. with confi ­
dence. 20 minutes mall , key-down time.
Brought to you by the leader in solid-state
finals. TEN·TEe.
QSK - IN STANT BREAK·IN . Fu Dand last.
to make CW a real ccnversanon.
B UILT-IN VOX AND PTI. Smooth. set-and­
forget VOX actio n plus PIT control VOX is
separate from keying circu its,
ADJUSTABL E THRES HOLD ALC &
DRIVE. Fro m low leve l to full o utput with
AlC control. Ma ximum power without distor­
tion, LED indicator,
ADJ USTABLE SIDETONE. Both volume
and pitch. for plea sant moni toring of CWo
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per P' cha nge
over 40" ra nge a lter 30 min , warmup-and 1fi r;.EN-TEC ,Me.I ~nlu f'Hl . UfO'O(UU J ill!"_.,,,,,."'.... .., 0_'_ .... _
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The Spectrum Communica tions booth had to be cleared of a co m­
plimenting crowd before this shot could be taken.

DARA (Dayton Amateur Radio Associat ion) thought of everything,
including th is spec/ally-equipped mobile ta lk·in van.

What a gourmet treat! Aboul30
minutes after takeoff, the etten­
cants distributed to each pas­
senger a small cellophane
wrapped box which contained
two small breadsticks, two
crackers, one small bag of
pretzels, one granol a bar, a
small p las tic container of
cheese spread, a cheese­
spreading utility too l (wood),
one napkin, and airline promo­
tional material.

That was itl Except for some
beverages, that was the extent
01 the food service. None of the
cute little miniature sandwiches
such as were served on a United
night coach Hight four weeks
earlier when we went to the
Dayton Hamvention. No .. . just
a goodies box that I could have
Iilled from an airport vending
machine. Now you understand
why we were lucky to have
grabbed a bile before getting on
the plane. For those of you who
find the foregoing hard to be­
lieve, Bill KH61AF still has his
box unopened. He's saving it as
a souvenir!

Along about sunrise, the Cap­
tain got on the intercom to tell
us that St . louis was logged in
and that we would be silhng at
33,000 teet lor a while in hope
that the fog would clear. About
45 minu tes later, he made an an­
nouncement thai we would be
going to Kansas City to await
the reope ning 01 the SI. l ou is
ai rport. By this t ime, Bill and I
were kind of hungry, and we
figured any place with food
would be welcome. So, 30 min­
utes later we landed in Kansas
City. only to learn that while we
could deplane, we could not
leave the gate area. Why? No
securi ty people to recheck us
through those crazy machines.
Now, I grant you that in this day
and age ai rline security is im­
portant, but this was [usttctanv
absurd! What were they afraid
of? That I might smuggle a
prune Danish on board?

We were on the ground in
Kansas City about an hour and
45 minutes. Finally, it was an­
nounced that we would depart

for SI. l ou is. and a few minutes
later. Ithink we did. I say "think"
because by this lime I was so
tired that I was out like a tight as
soon as I hit the seat. I rernem­
ber nei ther the takeoff nor the
landing, My pla n had been to get
to the hotel by 7:00 or 7:30 am
and sleep Wi noon, but it was
noon by the time we got our
bags and reached the Sheraton.

Oh, yes, getting our bags . . .
that was a trip in itself. The 51.
l ouis airport has a unique bag·
gage handling and claim svs­
tem. Instead 01 each carrier hav­
ing its own claim area, SI. louis
uses a central baggage claim
area, which is currently under
reconstrcctron. Over a .highly
distorted public address sys­
tem, they announce which baq­
gage will be on which carousel,
and, if you are lucky, you will get
the message the third or fourth
time it's announced . In our case,
since our flight was a few hours
late (as were many others), there
was a short delay in obtaining
our bags. They announced it
would be 10 minutes. Then an­
other 10 minutes, then another
10 minutes, and so on. About an
hour later, our luggage followed
us off the aircraft and met us in
this baggage-pickup parlor. In
all, a flight that was supposed to
be 3Yl hours was twice that.
Creature comfort was nil and I
will be writing TWA a strong let·
ter about thi s one.

In closing this segment, just a
note about the ARCH conven­
t ion: II was sensational.

DAYTON IN PICTURES
DEPARTMENT

last month, I totd you about
the personal side of my trip to
Dayton'S annual Hamvent ion

and promised you a picture
story this month.

Two of the nicest people I
have ever met are Noel and
Marilyn McKeown. They are two
"together" people, and both
devoted quite a bit of ti me to the
Hamvention. Noel served as the
General Chairman, and Marilyn
was involved in a myriad 01
things_ It was also a fi rst for
their e-monm-oro daughter-her
first Hamvention. As you can
see from the photo, already she
is very much involved.

The photo of the Spectrum
Communications booth was not
an easy shot to get. Spectrum's
high·Quahty line of ama teur and
com merc ia l repeat ers d rew
large crowds. and I ac tually had
to ask those in front to step
away lor a moment so that I
could photograph it.

Our final photo was taken in­
side the DAAA communications
" mobile home." This is an in·
starratron you must see to be­
ueve. It's capable of operation
on vir tually any band in any
mode, and can go just about
anyplace it's needed. ThaI's
Greg WBSAVK doing his stint on
t he " ha m ve ntl o n t alk -In
station." If you get to the Ham­
vention next year , look for a
silver mobile home with the
DAAA emblem on its side. It will
be parked alongside the build­
ing adjoining the Ilea-market
area.

Hamvent ion '80 was a true
"blast" If you were among the
26,000 people wno attended,
then you know this fi rsthand. If
you weren't. then I can suggest
only that you try to get to
Hamvention 'S1. If '80 was any
indication of what is to come,
then you are in lor a treat.

12 73 Magazine · August , 1980



Buu Directlrom the Tri·EK
8

Factoru
I

,i·Ex ~'"
TOWER CORPORATION
7182 Rasmussen Ave., Visalia, CA 93277

492.00

43S.OO

668.00

8«00

92300

913.00

546.00

2.826.00

1.816,00

3,221.00

1.06400

1.537.00

10,560.00

s

W20NV

9.0 Sq. Ft

90 Sq. Ft.

6.0 Sq. Ft. t

9.5 Sq. Fq:

8.6 Sq. Fq

9.0 Sq. Ft.

5.0 Sq. FLf:

9 .0 Sq. Ft.

16.0 Sq. Fe.

37.8 Sq. Ft.

16.0 Sq. FI.

16.0 Sq. Ff.

16.0 Sq. Ft

65'

J6'

37'

54 '

70'

51 '

51 '

90'

70'

67'

.,',,'
SO'

Eltfended
Height

Nested
Height

21' 0"

13' O~

21' 0-'

22' 0-

20' 6"

20' 10"

21' 3"

20' 5"

20' 6­

21' 0-

28'0-

23' 6"

23' 6"

Model
Number

"Trieltium"
" Also available in Trle ltium. Please consult factory lor- prices.
tWhen properly guyed 2 posit ions.
f:Rool brack et or guyed al 1st level.

MW 65"

W36"

EO 40'

MW 3S"

MW SO"

WS1 "

LM 470"

LM 4700"
Moto rized
TM 490"
Sky Needle

WTS1 "

W67"

LM 237"

LM 354"

Street .

City State Zip .
COi Jo Check Enclosed 0 Visa 0 MIC ' _ : ~

Factory Direct Prices....-:
Save You 25%!

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

1'1S TOLL FREE
I 800-526-5277
I In New Jersey
I 201 ·279·7528
I CALL NOW
I or
I USE THIS HANDY ORDER FORM
I Mail to Tri-Ex Tower Corp.I 7182 Rasmussen Avenue. V isali a . CA 93277

I Name .. ..................•••••.••••...•.........................•••••••...•.•.•...

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I NOTE: AU products FOB Visalia. CA. Prices and speci f ications

I sUbject to change without noti ce . N inety d ay l imited
warranty . Califo rnia residents add sales talt.

,

...

•

••,
•

Model LM·S.r~.

Supports 16 sq.
ft. 01 antenna
area in 60 MPH
winds. Large top
section for all
COR and small
prop pitch
motors. Ti lt-over
option.

Model TM·serie.
The Sky Need Ie
series suppo rts
large amateur
beams. HInged
base mount
included lor
concrete base.
Geared tele­
scopic winch
included. Molor
included with 10'.
90' & 100'
models,

Come to Tri -Ex for innovat ive tower design and
engineering ! Our towers are famous all over the
world for their st rength, stress and wind resistance.
Now you can bUy a superior Tri -Ex tower at
FACTORY SAVINGS!

Choose your meta l. Towers can be fabricated in
steel to A$TM Specification s with hot-dipped gal­
vanized fini sh (done after construction so that inside
surfaces are zinc-coated . too). Or in Triexium''', our
lightweight. corrosion resisting, high-strength light
al loy.

Trl-Ex HAM towers are available sel f-support ing or
guyed ; take your choice. The W series of crank-up
towers, the LM series of crank-up/ tilt-over towers
and the TM sky needles are self-supporting.

Use your charge power to buy your tower. Tri -Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or wh ich
size tower is right for your antenna, cali Bill Salerno,
hi, technlcai sales know-how is ready to serve you.

Model W· Serles
Supports 9 sq. ft.
of antenna area
in SO MPH winds.
CDR rotator
mounting plate in
top seeucn. Rigid
base mount
included.
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Tom Schell SM6AFH has a OSL worth swapping for. He 's an active DXer with DXCC, WAS. and WAZ,
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DX _
James D. Cain K 1TN
306 Vernon Avenue
Vernon CT 06066

LISTS
No, not the kind where you sit

on a frequency lor days waiting
your lurn to call a station you
eon't even know you are wai ting
for . Who could get along these
days wi thou t lists: groceries,
resolutions, errands. Me Nixon
had his Enem ies List and the
ARRl has its Ent ilies Ust. Likeit
or not . other DXing awards net­
withstanding, OUf OX corner of
the hobby revo lves around the
ARAl DXCC Count ries List.
CD-216 in l eaguese. lars look
at it.

DXeC is a club. the OX cen­
lUry Club. One hundred coun­
t ries and you're in. No btack ­
balling. no dues, no rituals­
just a hundred a Sl cards from
different places listed on CD·216
and the DXing game begin s in
earnest. The second hundred
are norma lly easier than the
f irst, while the th ird hu ndred
becomes real sport Alter three
hu ndred, the air gets pretty thin,
OXCC has been sponsored by
the ARRL since the 193Os, It was
" started over" fOllowi ng WW II,
on Novem ber 15, 1945, 10 be ex­
act. In the succeed ing three

decades, OXCC has convoluted
almost to the point of seeming
alive at t imes.

BUI you know all this. There
are other awards to be had wh ile
chasing OX, some sponsored by
Americans and many more by
other countries. Just like OX ing
itsell , the awa rds are all political
in natu re and thus controversial.
73 Magazine sponsors the " OX
Country Club Award" for work­
ing 73 (or more) countries f rom
i ts list du ring any cal endar year.
The 73 list has all the OXCC en­
ti ties plus add it iona l things like
the Afr ica n " homelands" and
many spots which have been
deleted f rom the OXCC list

CQ MagaZine has its " CO OX
Award: ' which is nearly identi­
cal to DXCC except they count
current ent ities only. And not
too long ago, Worldradio news­
paper init iated a " Worked 100
Na ti on s Award ," whi ch i s
summed up by their first rule:
" W·1OON virt ually elim inates the
need to work geographic areas
heard only during OXpeditions.
Almost all nat ionat ent it ies have
amateur stat ions consistent ly
act ive on the a ir," Wi shful ttunk­
ing there, but they have knocked
off the uninhabited rocks and
reefs.

So by confirming a hundred

countr ies o r entities or rocks
and reel s or buildings, you can
probably use the hundred cst,e
to quality lor not one, but actual­
ly lour, handsome pieces 01
wallpaper, And if you're mu lti­
mode. you should be able to
paper an entire small room.
DXCC isn't the only game in
town, you see.

But exe c is the main att rac­
ti on. It has run a long time and
genera lly has been adminis­
tered with care and consistency.
In the vernacu lar, we would call
th e other awards " spin-otis.. of
DXCC. tailored to meet o ther
needs and wa nts 01Dxers. Now.
if oxec hasn't been sullicient
lor some, will it be able to adapt
to the 1980s1 (See this colu mn
last month.) The Volkswagen
Beetle wa s marketable lor tony
years a s upd ati ng match ed
sa tety regu lat ions , advance­
ments in automot ive art. and
changing co nsumer tastes, but
finally the end came. Wilt DXCC
change with the t imes. will it be
replaced by something all new
from ARRL, or will one 01 the
spin-oils overtake OXCC? let's
consider some 01 the angles ,
keeping in mind that OX ing
would probably be very dillerent
from what we know it had OXCC
never existed,

OXCC is an " o p era ti n g
achievement award," created in
the 1930s to satisfy amateurs'
competi tive urge to excet The

challenge is different for all of
us, with working the first non ­
dred using two Walls tanta­
mount to working them all with
high power. For many, the real
challenge comes above 300
countries. when the ones need.
ed can be counted on the fingers
and where patience and staying
power count most . Between,
say. 200 and 300, operating sk ill
and staying informed make the
difference. For some, the DXCC
Honor Roll does not and will not
ho ld the magnetism it has held
for th ose of us who have spent
decades approach ing it. You
must be able to do more than
get on lists or check into " nels"
to make the Honor Ro ll: excen­
t ions as recent ly as the past
month proved that and will con­
t inue to do so. Thus. those who
do not develop operating prow­
ess can forget the Honor Ro ll,
but they probably do not have
the necessary achievement
orientation to make it anyway.

Until just a few years ago. if a
US amateur moved over 175
miles, he was forced to st art his
DXCCing over from zero (unless
he remained in the same call
area). It wa s the mid·1970s
before the ARRl recognized
that people move and thai work­
ing OXCC entities is more ce­
pendent on the operator and the
availability of stations at th e
other end then on the operators
being in Iowa instead of Penn­
sylvania. "Rule 9" was then
changed to state that contacts
must be made from the same
exec country.

Ano t her problem whi ch
haunts serious Dxers is the
spectre of operating a DXpedi­
tion from an extremely rare enti­
ty when one does not have
credit lor that entity himself. In
the past, it was not unusual 10
have a friend operate one's sta­
tion in these cases: now that
friend can (and often does) jus t
sign the expeditjoners call from
the tnenc's station to "put him
in the log. " Naturally, a moral
question arises here which
cou ld be handled by merely re­
writing DXCC ru les to state that
an exoectucner will receive
DXCC credit l or the rare ent ity
from which he operates. Sound
crazy? Well, the OX Advisory
Commilteeolthe ARRl th ought
so last year. when they voted
down the proposition. But Dxcc
is just a game in which the qreat­
est award is a p laque for
" Number One o f the Honor
Roll," and for most of us it is
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with exclusive Dual-Speed Control!
For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops to reduceinertia stresses. Unique control unit
featu res DUAl·SPEED rotation with one five- position swi tch.
SPECIFICATIONS: Max. wind load bending moment-lO,ooO
in-lbs. (side-thrust overturning); Starting torq ue - 400 in..
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(OM'UTl llTS' CONSISTING OF EVERY ESSENTIAL PART NEEDEO TO
I,IIAI(£ YOUR COUNTER COI,II PlET£ HAl.eooA 1·DIGIT COUNTER WITH HIE­
OUENCY FlANGE OF ZERO TO 600 MHz FEATURES TWO IN PUTS ONE FOR
LOW FREOUENCY "'NO ONE FOR HIGH FREOUENCY. AUTQI,IATIC ZERO
SUPPRESSION TIME eASE IS 10 SEC OR I SEC GAtE" WI TH OPTION AL 10
SEC GAT£ AVAILABLE ,,"CCURA CY t OOI ~ . UTILIZES 10-101 1'11 CRystAL e

~"COMPLETE KIT.. . .•.• .• .• . . ..••........ . •.. .........•.•.... .. . .••• . .. SI29
HAL·JOO", 7 DIGIT COUNTER WITI-i FREOUENCY RANGE OF ZERO TO :lOCl
M Hl . FEATURES TWO INPUTS. ONE FOR lOW FREQUENCY AND ONE FOR
HIGH FREQUENCY. AUTO MAT IC ZERO SUPPRESSIO N TIME eASE IS 1 0 SEC
OR 1 SEC GATE WITH OPTION AL 10 SEC GATE AVAILABLE ACCURACY
t 001% . UTILIZE S 10,MHZ CRYSTAL S PPM

COMPLETE KIT. . . . . ... . ..... . .... . . •. . ••• ..• • • . . . . • • • . . . . • ... .. . .... 51 051
""l.SO" 8-DIGIT COU NTER WITH FREQUENCY RANGE OF ZERO TO so
101Hz OR BETTER AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON
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CO"PL ETE KIT .•••.•••.................... .......••••..•••. __.•..... 1101

I'.(·sc"n. KITS
""l lOOI'.l. ... .......••..•... .. .. .. . . . .. .. .. ....... $14.95
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""L600 " 11'1(" . , . , , $39 95
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TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED. Pl.....t eo THRU AN D
SOLOER FLOWED 0 -1 0 PC BOARD. 1·567's. 2· 1~. AN D ALL ELECTRON IC
COM PONENTS BOMIO ME"'SURES 3'1> • S.... INC!''lES HAS 12 LI NES OUT
ON LY 'l'.n

DELUXE I2-BUTTON TDUCHTOHE EHCODER KIT u..hZ'''lI,Il.. ".", 'CM 1206
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ACCUKUU_II'UMa., ()f'TK)H ." TH IS ACCUKEYER MEM ORY KIT PRO·
VIDES'" SIM PLE. LOW COST M ETHOD OF "'DDtNG MEMORY CAP BllITY
TO THE We.VV" "'CCUKEYER WH ILE DESIGNED FOR DIRECT TT"'CH-
MENT TO THE "'BOVE ACCUKEYER. rr C"'N "'LSO BE ...n "'CHED TO "'NY
ST"'ND...RD "'CCUKEYER BO...RD WITH LITTLE DtFFlCULTY 1 16.'5

ACCuaUU ,a"l THIS "'CCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR We.VVF ACCUKEYER ORIOIN"'LLY DESCRIBED BY JA MES GAR,
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""'5Accun,U_MlMOU OrTIOl'oI.,,_ TOGETHER ONLY I n .CIIO

6-DIGIT CLOCK • .2/24 HOUR
CO"' PLETE KIT CO NSISTING OF 2 PC Gl0 PRE·DRILLED PC BO"'RDS, 1
CLOCK CHIP. 6 FND 359 READOUTS. 13 TRAN SISTORS, 3 CAPS. II
RES ISTORS , 5 D IODES . 3 PUSH ,BuTTON SWI TC HES, POWER
TR"'NSFOR MER AND ,NSTRUCTIONS
DON'T BE FOOLED BY P...RTI...L KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTR'"
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MRF 901 UHF trlm.iato,.., 1 GHz Special. 3.95
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11C05 1 GHz, pre.
Spec~I.59.95
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Larr y Smith N 1AAX along wi th Chris Emery K1RIFIVP2M FI
operated VP2MFJ in April from the shack of VP2M F on the is land
of Montserrat. They made almost 2,()(){) contacts in about 32 hours.
Photo by K7RIF.

s imply self-satisfaction and
peer recog nit ion. If we worked a
new one to elevate us to Ihe
Honor Roll and were asked if the
operato r who risked li fe and
limb 10 put it on Ihe ai r should
get credi t himself, we'd reply
"yes" in an instant. The Honor
Roll co uld th ereby come to rep­
resent not only achievement in
sitting at home. ear glued 10
speaker, wait ing for new ones,
but also lor being on the other
end helping the stay-at-homes.
It would turn out to be, for some,
a recognit ion of both fa cets of
OXing. Or don' t yo u like apple
pie. either?

Possibly the greatest mistake
ever made in oxec was recos­
nizing phone as a distinct mode
to be credi ted and awarded sep­
arately. For years and years, the
t wo a wards avail ab le were
Mixed and Phone, because it
was initially more difficult to
work OX on phone due to lack of
stencns. weaker signals, etc.
Offering a phone award may
have encou raged operat ion on

that mode for the first year or
two, bu t it did li ttle else. Then
when th ings came full circle, as
they tend to do, many forgot CW
and working OX became easier
on phone th an on code, so the
league bent under the pressure
from the die-hards and mstnut­
ed, in 1976, a CW OXCC. But it
does not even require two-way !
All you have to do is find the ste­
non you want, work him on
phone, then send your cal1sign
to him on CW: he comes back on
phone to tell you you are " f ive
nine nine," and, presto! another
CW OXCC cred it. The irony of
this system is that the OX sta­
lion does not even have to be
able to copy the code.

There's more. The past few
years have finally seen OXCC
awarded for Prtv, 160 meters.
and OSCAR, but there are no en­
dorsements a t levels after 100
countries (entities). SSTV and
FM (possible on 10 meters) have
not made the grade yet . W ith the
OXCC operation at Headquar­
ters always beh ind these days,

why not Simplify things by issu­
ing endorsements only in th e
Mixed ca tegory, and just the
basic club membership of 100
on a l l o the r modes? Tha t
wouldn't be as fa r-fetched as
the league's trial balloon a year
ago of starting the entire DXCC
prog ram over at zero lor every­
one. Oh, sure, those on the
Phone and CW Honor Ro ll s
would f ind the first solution re­
pugnant (not to ment ion the sec­
ond!), but they could be accom­
modated by having an all-time.
final Honor Ro ll fo r the uret­
wave OXCC. A similar situation
has come up in the contest pro­
gram, where wholesale changes
in contest times and point struc­
tures have altered scores to the
point where comparison to past
records is meaning less. In the
case of a contes t l ike the
November Sweepstakes, which
is as old as OXCC, the argument
about " t radit ion" seems to have
nol held much weight at Head·
quarters,

A not e: The latest blow to
DXCC tradit ion came recent ly.
Know those little cellophane
stickers you endorse your oxec
certificate with (1 10, 120, 13O)?
Well, th ey're being phased out.
We got stickers 260 through 290
the other day. and one was an
oddball, opaque while instead
of see-through cellophane. A
guess would be that since the
cellophane sticke rs were
notorious for not ad hering to the
DXCC lapel pin, the decision
was made 10 switch to a strcnc­
er glue sticker for both pin and
certificate, rather than provide
two different kinds of stickers
(an added cost). Bu t wh en you
take you r DXCC certificate (the
certificate you've been adding
to for years and years) out 01 the
frame to add the re test endorse­
ments and put that oddball
sticker on, It's enough to make
you cry. Start over w ith a brand·
new certi fica te and a ll new
matching stickers? And throw
away the original from the 50s or
60s? Not a chance!

ON THE BAN DS

August. Is li the pits of HFOX·
ing? Well, July and September
have some support as being Ihe
best time to take the antennas
down for refurbishing. too. All
three month s are nothing to
compare to autumn and spri ng
conditions, At least wh en It's
August, October, probably the
best overall H F monlh of the
year, is only weeks away .

August is a good time to clean
up those stat es you need for
five-band WAS on to-m eter
sporaotc-a and for weedi ng your
garden. The All Asia CW Con­
test and the Worked All Europe
Conlest are August attractions
and can be very interesting sum­
mert ime activi ties: they can also
witness horrible propagat ion.
II's chancy.

May expeditions were plenti­
ful in 1980, although the rar ity
was not up to the April show of
TZ4AOS, Mali, K6lPUJohnst on,
and Glorioso by FR0ACB and
FR0ACCIG. Fra nk Turek, who
operated ZA2 RPS in 1971 , op­
erated in May from Madeira as
Dl7FTICT3, using an Atlas 210X
and TH3 Jr. beam. Frank spent
much of his t ime on the ai r
quashing rumors that he is go­
ing to Albania again soon. There
is some hope along those lines,
but not much.

A Dutch club, the Novtoma­
gun OX Group, vacationed in
l uxem bourg in mid-May, eight
of them Signing "portable LX."
OSl all of them 10 PA0KH S,
Smaragdstratt 53, 6534WN Nij,
megan, the Netherlands.

W5HF and KSGOE operated
at the Brit ish Virgin Isl ands as
VP2VEZ and VP2VEN rescec­
tively. both try ing to complete
DXCC wi th their VP2 caustcns.

Charles Jackson SVI)AA put
crete on early in May, but his
next stop at Rhodes tnoce­
canese) was cancelled. His all­
CW SV0AAJ5 operating inc luded
requ tarty-scheduled forays into
the US novice bands. OSL Box
722R, APO NY 09223.

Jerry Harley WA2TII cceret­
eo from Greenland the second
week of May and wa s back
again in June. His radio time is
sandwiched between Air Force
duties.

4Z4n and another unidenti­
fied operator came on from th e
Tokelau Isla nds on May 10, o p­
erating ZM7AA for over a week
but in a sporadic manner. Many
Europeans went empty-handed
in trying to worx this one. There
was no advance wa rning of the
operation, ei ther. Many were
worked, however, and OSLs go
to PO Box 22-572 lor SSB and
PO Box 22-800 lor CW contacts.

Du ring May, Er ic Sjnlund
SM0AGD operated first from
Swaziland as SM0AGDI3D6, tot­
lowed by Botswana as A22GD,
and then Rwa nda as 9X5LE (an
established stat ion there), Most-

Continued on page 152
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUENCY RANGE : Receive and transmit: 144.00 to 147.995 MHz,

5Khz s teps + MARS-CA P CAPABILITY BUILT IN (1 42-149 .995 MHz).
• ALL SOLID STATE-CMOS Pl DIGITAL SYNTHESIZED.
• SIZE ; UNBELIEVAB LE! ONLY 6 3/ 4" x 2 3/8" x 9 3/ 4". COMPARE I
• MICROCOMPUTER CONTROLLED : A ll scanning and trequeocv-controt

functions are performed by microcomputer.
• DETACHABLE HEAD : The cenuct head may be separated from the radio

lor use in limited spaces and lor security purposes.
• SIX-CHANNEL MEMORY : Each memory is re-proqremrnebte. Memory is

retained even when the un it is turned ofl.
• MEMORY SCAN : The six channels may be scanned In either the "busy"

or "vacant" modes for QuiCk, easy locallon of an occupIed or unoccupied
frequency. AUTO RESUME . COMPARE!

• FULL-BAND SCAN : All channels may be scanned in either " busy" or
"vacant" mode. This Is espec ially uselulfor locating repeater frequencies
in an unfamiliar area. AUTO RESUM E. COM PARE !

• INSTANT MEMORY-1 RECALL : By pressing a button on the microphone
or I ront panel , memory channet t may be recalled for Immed iate us e.

• MIC-CONTROLLED VOLUME AND SQUELCH : Volume and squelch can
be adjusted from the mi crophone lor convenience in mobile operation.

• ADDITIONAL OFF SETS: Provtcee three additional onset values : +0. 4
MHz, + 1 MHz and + 1.6 MHz . Other o ffsets may atec be Obtained.

• 2S WATTS OUTPUT : Also 5 walls low power l or shorl-distanca commun-

tcaucn .
• DIGITAL SI RF METER : LEDS indicate signal slrength and power output.

No more mechanical meter movements to fall apart!
• LARGE 'h-INCH LED DISPLAY : Easy-to-read frequency display

minimizes "eves-ott-tee-roec'' time.
• PUSHBUnON FREQUEN CY CONTROL FROM MIC OR FRONT PANEL :

Any frequency may be selected by pressing a microphone or Iront-panel
switch .

• SUPERIOR RECE IVER SENSITIVITY: 0.28 uV lor 2().dB quieting. The
squelch sensitivl ly is superb requiring less than 0. 1 uV to open. The
receiver radio circuits are designed and buUt to eKacting specntcauons.
resulting in unsurpassed received.8 ignal intelligibility .

• TRUE FM , NOT PHASE MODULATION : Transmitted audio Quallly is
optimized by the same high standard o f design and construcucn as is
found in the receiver. The m icrophone amplifier and compression circuits
otter intelligibility second to none.

• OTHER FEATURES : Dynamic Microphone, built in speaker, mobile
mounting bracket, external remote speaker jack (head and radio) and
much , much more, All cords, plugs, fuses, microphone hanger, etc.
included . Weight : sine.

• ACCESSORIES : 15' REMOTE CABLE .....$29 .95 . CS-6R A I C POWER
SUPPLY ..... $49 .95 . TOUCHTONE MIC. KIT .....$39.95.
EXTERNAL SPEAK ER. ....$18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8B17 S .W. 129th Terrace, Miami, Florida 3 3 1 7 6

Telephone (3 0 5) 233-3631 • Tel e x: 80-3356
HOURS: 8-6, Mon , - Thur .

u.s. DiSTRIBUTOR
DEALER INQUIRIES INVITED ..... s

1·800·3~7·310~
C EDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



RTTY Loop

Second place-AD4M'S "His Master's Voice."
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computer and you desire to en­
joy silent Rn y, one of these is
sure to satisfy you.

I am going to have to plead ig­
norance about the Robot sys­
tem mentioned. I have no liter­
ature on it . nor can I recall any
reviews. If any reader has expe­
rience wi th the Robot 800. he or
she is invited to drop a line for
future inclusion in this column.

Continuing along the lines of
receiving, here is a tip passed
along by Larry Clouse N0AAU 0 1
Gladstone. Missouri. One of
Larry's requests is the passing
along of useful modifications to
commercial equipment that
make our lives easier. Larry has
the Flesher TR·1 28 speed ccn­
verter and noted that the buffer
will overflow if the speed control
is turned down, so that data is
coming in faster than it goes
out. He suggests adding a diode
trom Terminal Board H going to
pin 8 01 IC1, a J·K flip-flop. He
relates that , for example. when
the butter fill s while trans­
milling at, say, 30 words per
minute. this modification will
open the speed control up to 60
until the butler rs almost empty.
Then the flip willilop. and speed
should resume at the previously
set speed. Sounds interesting!

It seems li ke I end up mention­
ing this about once a year. but
to respond to Robert Kerr
KA3AAK, Rick Liltig WA 1150.
and the otners who have written
or called, RTTY Journal is. as far
as I know, alive and being pub­
lished regularly. Their address
is: RTTY Journa l. PO Box RY.
Cardiff-by·the-Sea CA 92007. I
know it seems like overkill. but
when you write t hem , tel l

wreak havoc on Rny signals.
This problem is minimized both
by shield ing and through the
use of a non-tius-onentec svs­
tem. such as the TRS-BO. Fur­
ther. most computers do not re­
spond nicely to rf floating
around the shack and will either
halt. crash, or make all kinds of
messy errors. Nevertheless ,
operation of most systems is
possible it you keep rf in the
shack to a minimum and shield
the computer to keep signals
where they belong.

You don't have to go the corn.
mereta! route. however. 10 put a
microcomputer on Rny. Pro­
grams have been published,
here and in (shudder) ot her jour·
nats. which put most CPUs on
Rny. Although many of them
require some minimal hardware
lor interfacing, the expense is
certainly nominal, and this may
well be the most cost-effective
way to r the ham with a computer
to get on Rny.

Now, many of these problems
are solved through use of inte­
g rated units SUCh as the HAL or
Micro log series of RTTY terrru­
nals. Yes. lhey are expensive.
but no more than the price 01 a
computer, terminal, and mter­
facing. And. they do what they
are designed to do very well.
From information available to
me. mostly on manufacturers'
data sheets. any of the available
" video RnY" units should pro­
vide adequate service to the
average ha m, The various svs­
tems provide a variety of options
and features which make opera­
tion on AnY as it never was be­
fore! If you don 't own, or are not
contemplating owning, a mtcro-

and would like to merge tnese
two on RTIY. In a similar vein.
Jerry Bran tley N 5 AOJ of
Crossett, Arkansas, has been
bitten by the Rny bug and has
an Apple II in the shack along
with his ham gear. Jerry outlined
his choices as " 1. w acrot ron­
les-e-cheapest way: a. needs
outside TU to work well; b. RFI?
2. Robot Model 8OO-a. new
product. now reliable? b. How
good is the built-in TU? 3.
HAL- costs most : '

Now. th ese are not easy ques­
tions to answer. My information
indicates that the Macrotronics
units themselves. for example,
are not overly rt sensitive. How­
ever, the TRS·BO, Apple II. or
almost any other popular mrcro­
computer may cause problems
if operated in a typical amateur
radio station. Call it a mixed
marriage. if you wilt. between rf
and digital elec tronics. Th e
computers generate a good deal
of hash. which may interfere
with a broad band of treouen­
cies on a receiver close by. The
"bus-oriented " systems. esoe­
cially 5·100 ones. are notorious
for putting out all kinds of rad ia­
tion from signals lraveling down
the bus paths. My SWTPC 6800,
for exam pte. puts out birdies
and whistles, which represent
not only the system c lock, but
other assorted bus signals do­
ing their own thing. Now. prop­
erly limed. this is great for play­
ing the William Tell Overture on
a nearby AM radio, but it can
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Firs t place-WB6SHU's "RTTY
Baby 1979."

Last month I began to ex­
amine commercial RTTY equip­
ment, using first·hand Intorrna­
lion. Unfortunately , the par­
ticul ar piece of gear I was ex­
amining lor this month's column
developed a "tater' martunc.
tion. Rather than write about Its
failure, I have elected to return it
to the manufacturer and delay a
full review until later. It is my CUf­
rent impression that the par­
ticular review unit I received had
been through the mill and that
its faults were nol recresenta­
uve 01 the li ne.

So. let's catch up on some
reader input. Along the lines of
receiving equipment, many 01
you are asking questions about
the various " com pute rized"
Rny schemes. Tom Al tman
WA5JV H o f M id land. Texas.
writes, "Do you have any infor­
mation on the Macrotrontcs
M600 and MOO RnYICW inter­
face?" Tom owns a Kenwood
TS·180S and a Level II TRS-BO

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randalls town MD 21 133
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INEXPENSIVELY SUPERIOR
The 082000 K8R is the lowest
priced RTTY terminal available
with these advanced features:

-\:;-- - .-- --. ---\\ \-:- \ \ \
\ \ \

\~ \ \ \ \

•

• TX/RX operation on Baudot and ASCII RnY plus Morse Code (Morse RX optional )

• Integrated keyboard and video generator allows editing of transmit text

• Full 24 line by 72 characters per line display

• Bright/dim display of characters differentiates between TX and AX display

• Morse receive option may be added at any time

• Separate ON identification key for RnY operation

• Status line on top of screen shows terminal operating conditions

• Pretype transmit message into 255 character buffer; edit before transmitting

• 2 programmable " Here Is" messages

• word-wrap-around prevents word splitting at end of display line

• Word mode allows editing of text to be transmitted

• Quick Brown Fox and RYRY test message keys

• Small size metal cabinet gives effective RFI shielding from transmitters

• Loop compatible RnY connections and plus or minus ON key connections

• 110 and 300 baud ASCII

. 45.50 .57,74.100 baud Baudot

• 1-175 wpm Morse transmit

• 1-175 wpm optional Morse receive

• 1201240v, 50/60 Hz power

• Internal CW side-tone

• UnShift On Space for Baudot

• Keyboard Operated SWitch

• SYNC idle for RTIY

• One year warranty

Write or give us a ca ll, We 'll be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP.
Box 365
Urbana , Illinois 61801
217·367·7373

For our European customers, contact: Richter & Co. D3000
Hannover 1 - I,E.C. tnteretco. 6816 atssone/tuaaro - Rad io
Shack ltd.. london NW6 3AY _ Erik Torpdahl Telecom, OK 3660
Sterucse Denmark

OS2OOO KSR $499.00
ESM-914 Video Monitor $169.00
MR2000

Morse receive option....$159.00
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Honorab le Mention- WB4VEU's " The Rose. "

Third p/ace-G3MEJ 's "Old Gummy. "

them you read about them here,
in 73 Magazine's RTTY Loop.
OK?

I always like to see new tech­
nology reach the air, and we are
pleased to announce the arrival
of the Maryland Mobileers Ama­
teur Radio Club repeater, on
146.2051146.805 MHz, which
runs AFSK in the Baltimore
area. The data format is 170·Hz
shill, 2125-Hz mark, and 45.45
baud Baudot. ASCII operation in
the near future is antic ipated.

Gonna close this month with
a topic that I have not covered

Ham Help
I need a cathode ray tube for a

Tekt ronix Mode l 549 memory
scope. The tube is VB59, Tek·
tron lx part number 154·049&00
(desc rip t ion: T5490·202, CRT,
standard phosphor). Scope is
for hobby use- CRT need not be
perfect but must be usable.
Price must be very reasonable.
Or does anyone know where I
can get my oId CRT repaired­
filament open?

Curt Powell WB4WAA
Box 130. Powell Road

Rocky Mount Ne 27801
(919r446-3489

too much, but which interests
most ATTY-philes: RTTY art. The
Southern Coun ties Amateur
Teleprinter Society (SCATS), of
California vintage. completed
Judging for their 1979Worldwide
RTTY Art Contest . Ed Na lly
WB6HSU 0 1 Van Nuys. cantor­
rna, received f irst pl ace in the
contest for his entry, " RnY
Baby 1979." Second place went
to Wendell Merk AD4M of Hotly­
wood, Florida , who designed
" His Master's Voice" after the
old RCA logo. Paul Tew G3MEJ
0 1 Morden, Surrey, England,
took third place for " Old Gum-

I need a schematic diagram
encror instruction manual for an
RCA mode l 195(A) Vollohmys t
VTVM. I will pay postage costs
and/o r copying costs or will bc r­
row and return manual after
copying myself . Thanks.

Stephen Olster K2MN
RD t , Box 392B

W_Hurley NY 12491

I need information (operat or's
or repair manual) on a 2·t0-5OOO·
MHz dummy load, type ANI
UAM·58. The unit is listed as
Federal Stock Number 6625-519-

my." The fair sex took honorable
me n t ion as Sa ndi Clark
WB4VEU of Hurt, Vi rgini a, d is­
played " The Rose." These win­
ning en tries are reproduced
here. although much reduced.
and all look like winners to me.

Why not try your hand at
entering the 1980 contest and
win a large wood and brass
plaque as WB6HSU did this
year? Entries will be accepted
after September 1, 1980, and
SCATS will be publishing Ihe
rules in most ham publications.
Who knows, maybe your picture
will be printed here in RTTY
Loop as one of next year's wrn­
ners!

5488 and was manufactured by
Wacline. Inc. , Dayton OH, man­
ufac turer's part number 22650.
Adapters marked UG-11 661U
and UG·1167/U are included. 1
would apprec iate any help.

CPT Paul W. Marich, CAP
clo Headquarters
New Jersey Wing

Civil Air Patrol
PO Box 16099

McGuire AFB NJ 08641

I am in need of full sene­
mattes for an FM two-way radio
that was manu fac tu red by Du­
Mont Corporat ion. The only
identifying name on the radio is
" DUMONT FAIRCHILD TRANSI·
COM." Apparent ly there was a
separate power supply which I

One final thought while we
are on the subject of RTTY art .
The situation reported in this
column over the last several
months involving Teleprinter
Art , Ltd., is still quite active. I
urge any hams who have had
dealings with the firm in the last
few years to forward a note to
me, with details of your good or
bad experience, at lhe above eo­
dress. If you desire a reply, a
sel f-addressed, stamped enve­
lope is always appreciated.

Next month, a review of a
book that guides you to new fre­
quencies, more from the reeder­
ship, and a lot more-in RTTY
Loop.

do not have. Any help will be
greatly apprec iated.

Thomas A. Chambers
407 S. Williams 51.

Denver CO 80209

I need a service manual or
schematic for the Panasontc
NV-30BS portable video tape
recorder.

John S. Lee KA4EPR
17401 NW 20 Ave_

Miami FL 33055

I need a manual for a Ham­
marlund HQ·1 00 general cover­
age receiver. I will pay for an
origina l or a copy.

Marvin Rosen KA3EUY
20 W. Mad ison 51.

Baltimore MD 21201
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Continued on page 159

Special Forces. Not to forget, 01
course, the lather of MThe Great
Society" who put a halt m ill ion
troops in Vietnam along with the
"no win" policy .

Yep! I'm in fa vor of a viable
CIA, too. But how can we have
such a thing when cl assified tn­
formation no longer exrsts lor aU
intents and purposes? Ho w
would you like to risk your li fe in
a "secret" operation knowing
that a whole passel of co ngress­
men are privy to that operation?
You might as well have an over­
sight committee composed of
AP, UPI, and all the major net ­
works.

We're in pretty good shape
other tha n Central and South
America . Africa, and Asia ?
You're not sure about France? I
am . In th e case of France, cnan­
ty begins and ends at home, par­
ti cu larly after they get a ll
wrapped around the axle again
and cry out for us to rescue
them once more. No t that sure
abou t Me )( i co and Canada
e it her? Canada just turned
rather decisively back toward

' \

The C-2 l 8 antenna system for 10, IS. and 40 meters.

•

true, we did not set up any long·
range co nt rol s there, but we
rea ily have little problem with
the Federal Republic and our
problems with Japan in regard
to t rade practices are of our own
making . We could effectively
counter Japan's predatory trade
practices without imposing Irn­
port tarill s or anyth ing like that.
We only have to set up some bu­
reaucratic reg ulat ions on tm­
ports from Japan and assign the
developmen t and acmtrusna.
t ion 01 them to any cne ot anum­
ber 01 e)(isting , weU-qualilied
agencies , e.g ., HEW, OSHA,
HUD, et c. Japanese imports
wou ld slow up in a hurry, if not
ent irely dry up. Then maybe the
Japanese would try regarding
t rade as a tw o-way st reet lor a
change.

Vietnam. Sure the military on­
ly tought there, and, as in Korea,
fought under polit ical con­
straints wh ich made success
impossible. We had absolutely
no business in either place , but
the blame has to be put on
Roosevelt first for Korea and on
the Irish kid for dabbling in vret ­
nam wi th his personal toy, the

I
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Well, you really got carried
away in the May issue of 73. I
subscribe to all of your periodi­
cals, so I guess there'll be some
repetit ion in Kilobaud utero­
computing and 80 Microcom­
puting.

I generally agree with your
opinions regarding the AARl
and the FCC. I would like to see
a little less innuendo and a lot
m ore fa i r ly deta il ed f act s
printed regarding both. Your
brush is usually much too broad
to be really c redible. Neither o f
those organizations is 100%
baa.

Now for the important stuff.
The US d id not " conquer" any
countries in WWII other than
Japan and part 01 Germany;
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I will try to keep you informed
as things come up. I hope you
will disseminate as much infor­
mation about Hl 9s as possible
10 the ham fraterni ty.

Thomas (Tom) l. Nickle Hl9TN
APO San Francisco CA

You bet, Tom. You can also bet
that the group of hams who will
be with me in Oc tober on our
tour of Asia wiff be loollmg tor­
ward to meetmg you and the
o t her HL IHM a ma teu r s. ­
Wa yne.
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Just thought I'd keep you up
to dale on the situat ion here in
Korea. Since your vtsn to th e
Republic, there have been many
changes in the HL9 environ­
ment . We now have an ac ti ve
rad io club and club station
(Hl9TX).

Our club stat ion is located on
top of a small mounta in inside
the Yon gsan milit ary com­
pound. The sial ion is the fruit o f
much etten and is the only HL9
club sial ion in the Republic of
Korea. Inside the shack is a Col­
lins KWM·2 which was rebuil t
from scratch. The antenna is a
Japanese C218 ,ribander for 10.
15, and 40 meters. The antenna
is located on the highest point
On Yongsa n, a water tank.

II is hoped that Hl9TX will
provide a new country l or many
stateside stations. I am pushing
operations on 40 meters espe­
ci ally f rom this super location.

At this t ime, our proposed co­
erating regulation is being stu d­
ied by the Eighth Army staff. We
are all anxtousiv wait ing to see if
it will be approved by the Kor ean
government. II it is. it will allow
licensing 01 Novice and Techni·
cran class stations for the f irst
lime in Korea. I have proposed
several other changes which will
prove very advantageous to the
Hl9 ham.

On the left is Thoma s L. Nickle HL9TN, President of the American
Amateur Radio Club of Korea ; to the right is Gary M. Keller
WB(JlEE.

1'--__1
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Calendar
SWOT a so Party
ARRL UHF Contest
illinois aso Party
European OX Contest-CW
New Jersey aso Party
Rhode Istand aso Party
All Asian OX Contest-CW
Work ed All Britain Contest-VHF
European OX Contest-Phone
ARRl VHF Contest
Pennsylvania aso Party
CAN·AM Contest-Phone
Wa shington State aso Party
North American Sprint
DARC Corona 10·Meter RllY Contest
Della a so Party
CAN·AM Contest-CW
EX·KZ5 Reunion
Calilornla a so Party
ARRl Simulated Emergency Test
ARR l CD Party
ARRl Sweepstakes- CW
European OX Contest-RTTY
IPA Contest
International OK OX Contest
DARC Corona 10-Meler RTTY Contest
ARRl Sweepstakes - Phone
ARRL 160·Met er Conlest
ARRl1 0·Meter Conlest
FRACAP Worldw ide Contest
1981 SSTV Conlest

. '

be ing repo r te d , i.e. , 13001
OA lAAI134. This means that at
1300 GMT you worked OA1 AA
and received number 134. A
OSO can be reported only once
and not back to the originaling
s tauon. Only a maximum of 10
orcs to a station is permitted..
You may work the same station
several t imes to co mplete th is
quota, but only the original con­
tact has aso point value. Keep
a uniform list 01 OTCs sent. aTC
317 indicates that this is the 3rd
series 01 orcs sent and that 7
OSOs are reported . Europeans
may keep the list of the received
orcs on a separate sheet if they
c learly ind icate the station who
sen t the orcs.
AWARDS:

Certif icates to th e h ighest
scorer in each classi fication in
each country, reasonable score
provided. Continental leaders
will be honored with plaques.
Certificates will also be given
stations with at least hall the
score of the continental leader
or wi th at least 250,000 points.
The m inimum requirements for
a certttrcate or a t rophy are 100
a SOS or 10,000 points.
ENTRIES:

Violat ion of the rules, un­
sportsmanlike conduct, or l ak­
ing credit lor excessive dupli­
cate contacts wi ll be deemed
sufficient cause for dtsqualltjca­
tion. The decisions of the con­
test Committee are fina1. It is
suggested that the log sheets 01
the DARC or equivalent be used.
Send a large SASE to get the
wanted number of logs and
summary sheets (40 a SOS or
orcs per sheet). SWls apply
the rules accordingly. Ent ries
should be sent no later than
September 15th. North Ameri·
can res idents may send their ap-

---. .
KlllBM/9 KI '" ". ...

KASKASKIA ISLAND DX·PEDITION
ILLINOIS, WEST OF THE MISSISSIPPI RiVER

- • CIIOrIoO, ....__e....e--c:.-. _

------'C-J - C'J ~ 1_ -----,-

through 28 MHz. A contest aso
can only be established be.
tween a non-European and a
European station. Each station
can be worked only once per
band.
EXCHANGE:

Exchange the usual six<ligi t
serial number consisting of RST
and progressive aso numbers
sta rt ing w ith 001.
SCORING:

Each aso counts 1 point.
Each confirmed a Te (given or
received) counts 1 point. The
multiplier for non-European sta­
tions is determined by the num­
ber 01 Euro p ean countries
worked on each band. Euro­
peans will use the last ARRL
countries ust . In add ition, each
call area in th e foll owing coun­
tries will be considered a multi­
plier: JA, PY, VE, VO, VK, W/K,
Zl, UA9lJ. The mul tiplier on 3.5
MHz may bemultiplied by 4, on 7
MHz by 3, and on 14 through 28
MHz by 2. The final score is the
total OSO points plus a TC
points multiplied by the sum
total multi pliers from all bands.
OTC TRAFFIC:

Additional point cred it can be
realized by making use of the
OTC traff ic feature. A OTC is a
report o f a confirmed oso that
has taken place earlier in the
contest and later sent back to a
European station . It can only be
sent trom a non-European ere­
t ion to a European stat ion. The
general idea is that after a num­
ber of European stations have
been worked , a list of these sta­
t ions can be repor ted back our­
lng a aso with another station.
An add itional 1 point credi t can
be claimed for each station reo
ported.

A OTC contains the t ime, call ,
and aso number o f the station

EUROPEAN OX CONTEST-CW
Starts: ooסס GMT

Saturday, August 9
End s: 2400 GMT

Sunday, Augu st 10
Sponsored by th e Deutscher

Amateur Radio Club (DARC).
Only 36 hours of operation out
of the 48·hour peri od are per­
m itted lor etncte-cperetcr sta­
t ions. The 12 hours 01 non-op­
eration may be taken at once or
in not more than three periods at
any t ime during the contest. Op­
erating classes include: single·
operator, all band and mulli­
opera tor , single tran smitt er.
M ult i·o pe rat o r , s tnqre.nens­
rrutter stations are only allowed
to change band s one t ime within
a ts-mtnute period , except l or
mak ing a new mu ltiplier. Use all
amateur bands from 3.5 MHz

kHz on the Novice bands. On
s se, the club plans to operate
on 3975, 7275, 14275, 21375, and
28675. OSL to Mike McCrann
WOlJGSY, 25 Elm s i, SI. Peters,
Missouri 63376; (314)-278·2578.

Aug 1·7
Aug 2·3
Aug 2·3
Aug 9·10
Aug 16·18
Aug 16·18
Aug 23·24
Aug 31
Sep 13-14
Sep 13·14
Sep 13·14
Sep 13·14
Sep 13·1 5
Sep 14
Sep 27
Sep 27·28
Sep 27·28
Sep 27·28
Oc t 4·5
Oct 4·5
Oct 11-12
Nov 1·2
Nov 8·9
Nov 8-9
Nov 9
Nov 15
Nov 15·16
Dec 6-7
Dec 13-14
Jan 18
Ma r 7·8

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

Contests

KI BM/9 KI
The Saint Charles Amateu r

Radio Cl ub 01 St. Charles ,
Missouri, will be operating, lor
the zno l ime, a multi-rig staucn
on historic Kaskaskia Island in
the upcoming 18th Annual nu­
nois aso Party. The dates will
be from 1800Z August 2 to 2300Z
August 3, 1980. The island dales
back to the early 17th century
when Jo liet , th e French exeter­
er, and Father Marquette found­
ed the church on the island.
Kaskaskia Is land houses the
tamed " Liberty Bell o f the
West." This is the only inhabited
portion of Illinois that is on the
Missouri side ot the Mississippi
River. The c a ll s ig n will be
K"BMI9 KI. A handsome 8 x 10
cert ificate will be available for
all worked stat ions. Please send
a 9 x 12 SASE for th e certifi­
cate. Operating frequencies will
be up 60 kHz on CW and up 25
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cnceucns and logs to; Hartwin
E. Weiss W3OG, PO Box 440,
Halifax PA 17032 USA.
EUROPEAN COUNTRY LIST:

C31 , CT1 , CT2, DL, OM, EA,
EAG. Et, F, FC, G, GC Guer, GC
Jer, GO, GI, GM, GM Shetland,
GW, HA, HB9, HBa, HV, I, IS, IT,
JW Bear, JW, JX, LA, LX, LZ, M1,
OE, OH, OHQ, OJQ, OK, ON, OY,
oz, PA, SM, S, SV, SV Crete, SV
Rhodes, SV Atnos, TAl , UAl346,
UA2, UB5, UC2, UN1, U0 5, UP2,
U02, UR2, UA Franz Josef Land,
YO, YU, lA, AB2, 3A, 4Ul , 9Hl.

NEW JERSEY OSO PARTY
2000 GMT Augu st 16 to

0700 GMT Augusl 17

1300 GMT August 17 to
0200 GMT August 18

The Englewood ARA invites
all amateurs worldwide to par­
ticipate in the atst annual NJ
OSO Party. Phone and CW are
considered the same contest. A
station may be contacted once
on each band; phone and CW
are considere d sepa rate
"bands," bu t CW contac ts may
not be made in phone band seq.
ments. NJ stat ions may work
other NJ stations, and NJ sta­
tions are requested to identi fy
themselves as " DE NJ."
EXCHANGE:

OSO number, RS(T), and
ARRL section, country, or NJ

county.
FREQUENCIES:

1810, 3535, 3900, 7035, 71 35,
7235, 14035, 14280, 21100,
21355, 28100,28610,50-50.5, and
144·146.

Suggest phone activity on the
even hours; 15 meters on the
odd hours (1500 to 2100 GMT);
160 meters at 0500 GMT.
SCORING:

Out-of-state stat ions mul tiply
the number of complete con­
tacts with NJ stations t imes the
number of NJ counties worked
(21 maximum). NJ st a tions
count 1 point per WtKNENO
aso and 3 points per OX oso.
MUlt iply total asc points by the

number of ARRL sec tions (in­
c luding NNJ and SNJ-maxi­
mum 74). KP4, KH6, Kl7, etc.,
count as 3-poin t OX contacts
and as section multipliers.
A WA RDS:

Cert ificates will be awarded
to the urst-ctace station in each
NJ county, ARRL sec tion, and
country. In addit ion, a second­
p lace cert if icate will be awarded
when 4 or more logs are reo
cerveo. Novice and Technician
certi f icates wilt also be award­
ed.
ENTRIES:

Logs must show date/t ime in

Continued on page 150

Results
RESULTS OF THE 1980 SSTV CONTEST

What a blast! Enthusiasm and participation in the 1980
SSTV Contest was, to pul it mildly, fantastic. Brook s Ken­
dall W1JKF, Dave Ingram K4TWJ, and the complete gang at
73 wou ld like to thank each and every contestant and invite
you to do it again ne xt year. This contest Is rapidly gaining
widespread populari ty. It you haven't yet Joined the ranks 01
SSTV operators, you best get cracking. Th is is, obviously,
going to be one 0 1 the hottest modes of communication in
the 80s.

During the weekend of March 8 and 9, 1980, pract ica ll y all
the designated frequ encies were aiiYe with the sound 01
SSTV. 10 meters was open like never belore, with European
video pounding into the US until mid -atternocn during both
the contest days. 20 meters was also abound with SSTV,
from approximately 14.225 to 14.240 MHz with several
" levels" 01 SSTV signal s. At one time during the contest, we
noted a German slow scanner relating that in·shack ellorts
called for excessive work. The amateur sa id he was only
making a few casual contacts and enjoying the "losing ac­
tion." Down frequency from this operat ion, another SSTVer
was bu sy making contacts while using felt -pen-lettered
sheel s pl aced under the camera during each OSO. We
understand the papermenegene and hot lights soon choked
the poor chap. One possible alterna tive to this situation is
the new Robot super term inal or a house computer. ntner­
wise , we're open to allerna te ideas. How abou t it, gang?

This year's contest resulted in a signi fi cant increase In
the number of logs received, and, as evident by the com­
ments received, most of you would like to see the schedule
changed to stimulate more worldwide participation. Last
year I conducted surveys during the Saturday SSTV net­
work, and the sugges tions received have been tabulated.
We did not come togrips with this in time lor thi s year's con­
lest; however, next year will reflect a change in the
schedule. If you wish to st ate your views, please let us know.
The Saturday SSTV net that meet s every Saturday at 1800 to
2000Z is a convenient way. Please call net control, W1J KF
(handle is Brooks), on 14.230 MHz.

SSTV CONTEST SOAPBOX

" My l irst time in the contest, and it was terrific fun. It was
enjoyed by all members of the lamily, and I even scored 2
new SSTV countrleS."-KeHT.

"Really had a ball, but where were the South Americans?"
-WA40AA.

" Had to take several Inlermisslons, but kept plugging
anyway." -K8EMI.

" KB9IG- you beat N6WO-what 's your sec ret?" ­
K4TWJ .

"Would like 10 see a divisor used that would divide power
by same 10 delermine score." -WGTUP.

"Really enjoyed contest and look forward 10 competing
next year. My equipment Is mostly homemade, with a
modified SWTP computer- software by W8PVD and AA8D."
-K8NTK.

" Enj oyed conlest."-WAIiLLO.
" It wa s fun. My comments will fol1ow,"-W2GND.
"My first SSTV contest. Enjoyed sa me, but was severely

limited by a stuck rotor,"-WA1PEL.
" Best conlest yet; good OX this year. Would l ike to see

contest run 36 s traight hours. Australia was just coming In
when contest ended."-WBIiRYP.

" Best regards on contest. Hope contest will cont inue and
with more participation worldwide. Propagation Is poor on
80 and 40 In Mexico. Would like schedule changed to take
advantage of openings to JA and other countries. Big ep­
plause to 73 Magazine for sponsoring contest,"-XE1AAK.

WINNERS

Congratulations to Dick Rush KB91G, the winner 01 this
year's contest. Dick 's score was 306 points. He worked 23
countries In 4 continents plus 33 states and provinces. Dick
will receive a year' s subscription to 73 and a winner's cer·
ttflcate , plu s a certilicate for the most countries worked.

N6WO will rece ive a certificate lor the most states and
provinces worked: a total 01 34.

WBGaCD will receive a certificate forthe most continents
worked-all s ix .

Listed below are the scores of the contestants.

KB91G 306 WGTUP 200 WB9ZBG 126
N6WO 277 WAGLLa 200 K8EMI 125
WB3APB 256 W2GND 196 WA1PEL 114
W1WS 214 WB3KOJ 160 wsaocc 109
KIIHT 212 W6WDL 156 XEl HT 102
WBGRYP 211 W3CJI 151 XE1AAK 34
KA1AOM 208 K8NTK 149 W7FEN 32
WA40AA 204 K8HAB 127

Thanks lor participating in the conlest, fellers. I guess
this wraps it up for this year. See you in 1981, l ir st full
weekend in March. Read Dave's articles in AS; hope to see
you on the SSTV net Saturday a11800Z on 14.230 MHz. See
you down the log.

Dave Ingram K4TWJ
Brooks Kendall W1JKf
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Award5,--- ]
Bill Gosney WB7BFK
Mlcrtr80. Inc.
2665 North Busby Road
Oak Harbor WA 98277

II is hard 10 believe that
almost one year has passed
since our initial accouncement
of the famous 73 Magazine
awards oorttono. During this
period, we've seen the program
grow significantly to become
one of the most souant-atter
challenges facing amateurs 10­
day.

Consisting of six domestic ln­
cennves and live DX achieve­
ment programs, the awards
corttouc has captured the in­
terest of almost everyone on the
band. whether a rag chewer or a
big·lime contester.

In the paragraphs to follow. I
am listing the OX awards indio
vidually. Read through the rules
with caution. The requirements
are not as easy as one might
first imagine. We want our
award recipients to realize that
they had to " earn" their recoq­
nilion and therefore have de­
signed each award to be some­
what of a challenge, Next monlh
the domestic awards will be tea­
tured.

13 OX COUNTRY CLUB AWARD

1. Sponsored by the editors of
73 Magazine, the 73 OX Country
Club Award is available to li·
censed amateurs throughout
the world.

2. To be valid, all contacts
claimed must have been made
in a single calendar year
(January 1 through December
31), beginning on or after Jan­
uary 1, 1979.

3. This award is issued for All
Phone, All CW, and Mixed
Modes, Should you wish to tee­
ognize a single band or mixed
band accomplishment, merely
stale your request when submit­
ting your application.

4. To qualify for any of the 73
OX Country Club Awards, a mini­
mum of 73 OX countries must be
worked and confirmed from the
73 Magazine WTW ('Nork the
World) OX listing which appears
elsewhere in this column, Once
aga in, all contacts must be
made in the same calendar year
for which application is made.

5. Annual endorsement stick­
ers are available for each sue­
ceeding year in which eccnce-
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tion is made.
6. To apply, prepare a list of

claimed contacts in prefiX order.
Include each station's callsign,
date and time in GMT, mode,
and band of operation.

7, Do not send aSl cards!
Have your list of contacts ven­
ued by two amateurs, a local
club secretary, or a notary
public.

a. The award fee is $3.00 or a
IRCs for each award. Endorse­
ments are granted for a fee of
$1.50 each.

9. Send your verified list and
award fee(s) to: Bill Gosney
WB7BFK, 73 Awards Editor,
2665 North Busby Road, Oak
Harbor, Whidbey Island WA
98277 USA.

OX CAPITALS OF THE
WORLD AWARD

1. Sponsored by the edilorsof
73 Magazine. the OX Capitals of
the World Award is made even­
able to licensed amateurs the
world over.

2. To be valid, all claimed con­
tecta must have been made on
or after January 1. 1979. There
are no band or mode restnc­
tiona, although special recogni·
tion will be given lor single band
or mode accomplishments if reo
quested in the application.

3. To Qualify. you must work
and confirm fifty (50) different
national capital cities of the
world. Only those countries
which appear on the WTW OX
listing qualify. Should a counlry
with a national capital city not
commonly known be contacted,
you may list it on your applica­
tion; the awards editor reserves
the right to make a final deter­
mination as to its acceptance
for award credit.

4. To apply, make a sen-pre­
pared list of contacts made in
prefix order. Indicate the steuon
cenercn. date and time in GMT,
band and mode of operation ,
name of the capital city, and OX
country.

5. Do not send QSl cards!
Have your ust o f contacts
verified by two amateurs, a radio
club secretary, or a notary
public.

6. Send your application list
and award fee of $3.00 or alRCs
to: Bill Gosney WB7BFK, 73
Awards Editor , 2665 North
Busby Road, Oak Harbor, Whid­
bey Island WA 98277 USA.

TEN-METER OX DECADE
AWARD

1. Sponsored by the eottors or
73 Magazine, the Ten Meter OX
Decade Award is available to
licensed amateurs worldwide.

2. All contacts must be made
on the to-meter band using only
channelized converted Citizens
Band equipment or similar com­
mercial units operating a mini­
mum of 15 Walts PEP output .
External amplifiers may not be
used.

3. To be eligible lor this
award, all coni acts must have
been made on or after October 1,
1978. Contacts may be claimed
for all AM, SSB, CW, or FM.
Mixed mode accomplishments
are not valid for this award.

4. To qualify, you must work
and confirm at least ten (10) OX
countries from the WTW (Work
the World) listing. Endorse.
ments will be given for 25, SO, 75,
and 100 countries confirmed.

5. To apply, make a self-pre­
pared list of contacts claimed.
giving the callsign 01 each sta­
tion worked in prefix order. tn­
etude the date and time in GMT,
band, mode, and a brief oescrto­
tion of the equipment used in
making each contact . Special
recognition will be given for
QRP mobile achievements.

6. Do not send OSl cards!
Have your list of contacts ven­
ueo by two amateurs, a local
radio club secretary, or a notary
public.

7. Send your application and
award fee of $3.00 or 8 IRCs to:
Bill Gosney WB7BFK, 73
Awards Editor, 2665 North
Busby Road, Oak Harbor, Whid·
bey Island WA 98277 USA.

SPECIALTY
COMMUNICATIONS

ACHIEVEMENT AWARD
CLASS A·1

1. Sponsored by the editors of
73 Magazine. this award is dedi­
cated to amateurs worldwide
who take pride in active partici­
pation in the field of specialty
communications.

2. To be eligible for this
award, some very rigid require­
ments must be met. All contacts
must have been made onor after
January 1, 1980, Only communi·
cations via SSTV, Rny, EME
{Ea r tb-moon-Ear t h] , and/or
OSCAR will be recognized for
award credit. Contacts between
stations on OSCAR and EME
may be made using any mode
authorized in your country, al­
though applicants are cau-

troneo that mixed mode con­
tacts are not valid.

3. To qualify, applicants must
work a minimum of 10 OX coun­
tries from the WTW OX listing.
Special recognition will be made
for those exceeding the 10 coun­
try minimum.

4. To apply. you must prepare
a list of claimed contacts in
catlsign prefix order. Include the
date and time in GMT. the band
and mode of operation, and a
signed declaration as to the
type and description of equip­
ment and antenna system uti­
nzeo to make your contacts,

5. Do not send aSl cards!
Have your list verified by two
amateurs. a local club secre­
tary, or a notary public.

6. Send your application and
award fee of $3.00 or 8 IRCs to:
Bill Gosney WB7BFK, 73
Awards Editor, 2665 North
Busby Road, Oak Harbor, Whid­
bey Island WA 98277 USA.

WORK THE WORLD OX
AWARD

To enhance the enjoyment of
working OX, the editors of 73
Magazine take special pleasure
in presenting the most complex
and probably the most sought,
after award in existence today
-the Work the World OX Award.

1. Sponsored by the editors of
73 Magazine, the Work the
World OX Award is available to
licensed amateurs the world
over.

2. To be valid, all con tacts
must have been made on or after
January 1, 1979. There are no
band or mode restrictions; bow­
ever, applicants will be given
recognition for single band or
mode achievements upon their
request. Only OX countries
shown on the WTW (Work the
World) OX liSting Qualify.

3. The Work the World pro­
gram consists of six continental
awards (North American, South
American, European, OCeanic ,
Asian, and African), each of
which is a worthy accomplish­
ment in its own right. Once the
applicant has made application
for all six achievements, a
seventh and ultimate award
known as the Work the World OX
Award will be issued automatt­
cally without Charge. The opera­
tor who earns WTW recognition
has truly "worked the world."

4. Requirements for the indio
vidual continental awards:
North American award-work

Continued on page 158



DELUXE MESSAGE MEMO RY KEVER

Learn the truth about your antenna.

Find Its resonant frequency.

Adjust it to your operating frequency quickly
and easily.

•

All P. lom. t Eng'n..,.. product••••
made In U.S, A . Since 111165. ....nuf.,;tu r.....
of Am.teu' R"io "QUipor'MO'll only.
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If t here Is one place In your stat ion wh ere you cannot r isk uncertain resul ts
it is In your antenna ,

The Palomar Engineers A-X Noise Bridge te lls you if your antenna is
resonant or not and . lilt Is not . whether it is too long or too short. All this
in one measurement read ing . A nd it works just as well with
ham-band--only receivers as with general coverage equipment because it
gives perfect null readings even when the antenna is not resonant. It gives
res istance and reactance readings on dipoles , Inverted Vees, quads •
beams mulliband trap dipoles and verticals. No station is complete
without this up-to-date instr ument .
Why work in the dark? Your SWA meter or your resistance noise bridge
tells you only half th e story . Get the inst rumen t th at rea ll y works, the
Palomar Eng ineers A-X Noise Bridge.Use it to check your antennas f rom 1
to 100 M Hz . And use It In your shack to adju st resonant frequencies of
both series and parallel tuned circuits. Works better th an a dip meter and
costs a lot less. Send for ou r free broch ure.

The price is $55 .00 in the U.S. and Canada.
Add $3.00 shipping/handling . California residents add sales tax .

Box 455, Escondido, CA. 92025 • Phone: [714J 747-3343

Full y guaranteed by the ori gi nator of t he R-X Noise Bridge. OA DER
YOURS NOW !

Palomar Engineers
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solid state key"' g $36,50
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Pre·l!igh / testmq of the Phase 11/ se temte was ca lf/ed au / by jlel l ' o
righ /l . among a /hers, Jan King W3GEY. u tncn Muller. tnor. Karl
Meinzer . and Clark Greene. The two In me center are trom AM$A 1
Deutschland. (Photo courtesy of G. D. Moreno LU4ED$IW3j

II you are interested in learn·
ing more about the amateur
satelli te program, simply write
AMSAT. PO Bolt: 27, Washington
DC 20044.

began to go out o f contror. the
Ariane rocket was destroyed.
and with it, the Phase III satei­
lite. It is sma ll consolation thai
the amateur satelli te worked
perfectly , wh ile the -crotes­
erooar' rocket fa iled .

later on launch day, Interest­
ed hams met on 75 meters to
discuss the event s or the day.
Wi th W31WI as master of cere­
monies. a large number of arna­
teurs spoke up in support o f the
amateur satelli te program. It
was pointed out that two tunc­
tioning satelli tes. OSCARs 7
and 8. remain in da ily use by
hundreds 01 hams. Also, AMSAT
already has some of the major
components o f a second Phase
III satelli te, and it' s estimated
that the new bird could be made
ready in about a year's t ime. A
more difficult problem may be
finding a sui table launch ocpor.
tunity. With NASA launching
very few pay loads until the
Space Shuttle is operational,
space aboard launch vehic les is
at a premium.

The AMSAT budget has been
severely stra ined by the Phase
III program. It was hoped that a
successful OSCAR 9 launch
would bring many new members
into the organ ization. with the
result ing in fus ion o f bad ly need­
ed funds. With the frustrating
loss o f the Phase III bird. AM·
SAT must count on the support
o f interested amateurs while a
new satellite is prepared and
launched.

launch day was plagued by a
series of annoying delays as
controllers wrestled with sev­
erer small problems, includ ing a
stick ing valve, a computer error,
and a rainstorm at the launch
site. Then, shortly before 1430
UTC,everything seemed in order
and the countdown reached its
conc lusion. On the AM SAT
ac-meter net, Dr. Thomas A.
Clark W3IWI, now president of
A MSAT, ke pt ama teur s in ·
formed . At f i rst , every t hing
looked good:

"9 8 7 6 ... 5 ... 4
... 3 2 1 mark."

" Ignit ion comfirmed ... lift ·
off confi rmed ."

" Flight is nomina l."
" Everything is on track ."
Then, a hint of trouble:
" We have the report that both

transponders are off ."
"We have a report there's a

problem on one engine."
" The f light is not nominal.

There 's a problem on one
engine."

And, finally:
" We ju st had the report: The

launcher is going down. The
launcher is going down."

" 11 appears that the launch
was a failure."

" The frustrat ion level is ex­
tremely high .. .'

Telemetry signals from the
Ariane showed that one o f the
four Yiking·Y engines in the first
stage had begun losing thrust
almost immediately after li fto ff.
The flig ht computer had at ­
tempted to compensate wit h the
other three engines, but even­
tuall y lost the battle as' the
thrust from the failing engine
cont inued 10 dec line. As it

sophisticated than the previous
amateur sa tellites, the Phase III
bird would be available for long.
d istance communications for
hours at a t ime. Development
and construction of this f irst
Phase III satell ite (to become
known as OSCAR 9 alter sue­
cessfully achieving orbit) took
more than f ive years and cost a
Quarter mill ion dollars.

The launch took place from
the European Space Agency
(ES A) complex at Ko u ro u,
French Guiana, on the northeast
coast of South America. ESA
had su ccessfully tested its
Ariane rocket last December by
fi ring a most ly inert payload Into
space from Kourou. This lime,
Ariane carried the Firewheel
scienti f ic satell ite as its primary
payload, with the Phase III bird
as secondary cargo.

AMSAT
PHASE III TRAGEDY

The morning of May 23, 1980,
began in hope ful anticipation
and ended in devasta ting disap­
pointment for radio amateurs
throughout the world . This was
the day of the long-awaited
la unc h of hamdo m's nin t h
OSCAR satell ite, con structed by
hams in several countries under
the auspices of AMSAT, the
Radio Amateur Sat ellite Corpo­
ration. As hundreds of amat eurs
tuned in to the AMSAT Launch
Inform ation Nel s, a rocket
molor fa iled in the firs t stage o f
the Aria na launch vehicle, caus­
ing the destruction of both the
missile and its eateun e payload.

The amateur satellite aboard
the lu-tetec miss ion was the
fi rst of the Phase III designs,
created to operate from high
ellipt ical orbits. Much more
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New Products
HEATHKIT SA·2040 AN TENNA

TUNER
Sometime arou nd 1955, I had

my fi rst encounter with Heath­
kits when I purchased an AR·2
general coverage receiver. It
was quite an undertaking. (I
almost d ied when I thought of
the apparent haplessness of the
bags and bags of screws, resis­
tors, and other assorted parts
that I had bought with the pain
and agony of foregoing my
lunch at schooL) I was a rear
novice and really knew very httle
about what was what, but
Heathkit apparently knew this
and pul things in such simple
terms that' had lit t le difficulty in
wgett ing it togelhern

•

Several Healhkils and twenty­
live years later, I found the need
lor a trensmatch and, from what
I could ten. the new Heathkit
SA-2040 seemed to be just what
I needed. Off to the Heathkit
store I went. The salesman pro­
duced one from the back room
while telling me how lucky I was
to get one as they seemed to be
sell ing so wel l. I told him that I
thought I was lucky, too (and
privately hoped that I was, since
I hadn't received the bank contrr­
matron 01 the automatic payroll
deposit to cover the check I was
writing).

When I got the SA·2Q40 kit
home, I opened the box and
found what looked like a hard­
ware store. I was a bit disap­
pointed to f ind that the packer
back at the Heathkit factory had
smashed one of the aluminum
skirts on one of the knobs, but I
considered it to be a minor set.
back and just hoped it wasn't an

omen of things to come.

The instruction m a nu a l
(Heathkit part #595-2327) was
accompanied by an eight·page
supplement of changes which
bore the new Heath-Zenith logo.
I quickly found out that the
changes that were to be made to
the " Il l u s t r a t i o n Bookle t "
coutcn't be done, as they ap­
parently forgot to pack it in the

box. The absence 01 that book­
let lat er proved to be a pain-in­
the-neck to me and caused me
to have to take a lot more time
than would have really been
necessary .

Instead of the usual -exect
number" inventory that I'm used
to with Heathkits, I found there
was generally a surplus 01 the
hardware items, but the 3116~

capacitor stator spacers were
short by one piece. While that
doesn't sound like much of a
shortage, it proved to be quite a
problem since the antenna ca­
pacitor just won't go toget her, il­
lustration Booklet or no muetre­
uon Booklet, without all four
3116~ spacers. Fort unately, I had
an extra 17I64Mstator spacer, a
small file, and some patience,

so 1was able to make a subsn­
lute part.

In spite of all the manual
changes and my having to use
my imagination in lieu of the il­
lustration Booklet, the kit went
toget her with little ditliculty.
(The assembly very much re­
minded me of playing with an
Erector set as a kid!) Once
Heathkit reprints the manual
with the changes, and perhaps
includes the Illustration Book­
let, there should be no problem

putting the kit together within
the two-evening time frame
mentioned in the new Heathkit
catalog. Even with the problems
that I had, I managed to get my
first 1:1 match with the SA·2040
during the second alter-dinner
session.

Heathkit has rea lly put to­
gether a nice transmatch ki t. It
comes with an attractive black
and grey cabinet with a full-size
lace piece with a place to record
your tuning settings. They've
used the old reliable nenobcok­
type circuit, complete with
balun and continuously variable
inductor.

My only criticism is that the
kit is new and Heathkit just
hasn't yet debugged the manual
and box packing procedures. My
guess is that they've simply cot­
ten too anxious to get the
SA·204Q into the hands of all
those "lucky" buyers, but if I
know Heathkit, that overeaqer­
ness will be taken care of by
thei r customer service policy
and correct ions in future kits
will be forthcom ing in the lm­
mediat e future.

The salesman who told me 1
was lucky to get an SA-2040
before they sold out was prob­
ably right, since they will likely
go like hotcakes once the word
gets around. Frankly, I've been
in the market for a tuner for
some time and have been shop­
ping around quite a bi t. Con­
sidering the cost of th e various
com merci all y manufactu re d
tuners and parts lor homebrew
tuners, I consider the S A·2040 to
be an excellent value.

For further information, coo­
tact Heath Company, Benton
Harbor MI49022. Reader service
number 482.

Tony Stalls K4KYO
Washiflgton DC

CW STATION IDENTIFIER

Spectrum's Madel 10 1000 au·
tomanc Morse CW st ation teen­
tifier is a 1·2 ch annel, stored pro­
gram unit designed to interface
with any existing base stat ion or
re pe ate r tran smitter - ei t he r
sono-state or tube. This new
IDer leatures automatic identif i­
ca tion 01 the station, either at
completion o f activity or at 15-30
minute intervals, built-in ac
power supply, and optional pro­
vision for 12 V de battery input
with automatic swrtcbover to
special " Emergency Power 10 ".
CW tone pi tch, speed, level, and
t ime are adjustable. The trans­
milled code signal is a pleasant
sin usoidal note, and the unit
has an output ca pacity of up to 6
V p-p into a 6QO.Ohm or greater
load. A plug·in PMOM chip is
used to store the memory.

For further inlormatioo, con­
tact Spectrum Communications
Corpora tion, 7055 W. German­
town Pike, Norris town PA 19407;
(215}631-1710. Reader service
number 481 .

NEW TEN·TEC "DELTA"
TRANSCEIVER

The new 'teo-tee MDELTA,Min
keeping with its name, offers a
transceiver lor the changing
times. Covering 160 through 10
meters, the DELTA has the pre­
sent 6 HF bands plus the new
10, 18, and 24.5 MHz segments
(available when the bands open
for use).

The wh olly new design fea­
tures a new low -noise double­
conversion receiver with 0.3 uV
sensitivity, 85-dB or betler dy·
namic range plus switchable 20
dB allenuator, standard 8-pole
monolithic SS B fitter with
2.4·kHz bandwidth , optional
2O().Hz and 500-Hz s-core CW
fil ters, and standard 4·stage ac-

Heathkit's Model SA·2Q40 antenna tuner.
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Continued on page 161

THE COLLINS/ROCKWEll
KWM·380

Continuing a tradition of high
quality communi cation s gear
known and respected in ama­
teur c irc les since the 1930s.
Collins/Rockwell Internat iona l
recently introduced their latest
high frequency transce iver - the
KWM·380. Bea ri ng a resern­
blance to it s predecessors. the
KWM·1 and KWM·2A. primarily
in high caliber performan ce and
advanced internal des ign , the
KWM·380 is packaged in a
neevv-cut v c a b inet w h ic h
weighs in at close to 40 pounds.

HAMTRONICS' CONVERTERS
AND AMPS

Hamtron ic s ' t ra nsmitt ing
converters and heavy-duty lin­
ear power amplifiers are now
available as complete unit s, in
eggshell-enamel ed aluminum
'cases. with BNC connectors for
exciter and antenna connec­
t ions. These uni ts. which are
compatible wi th virtually any
ten-meter SSB. CW or FM ex­
ci ter, provide an rf output of 30
to 45 W PEP with as li ttle as 1
mW input . Models are available
for 432·450 MHz. which includes
operation on OSCAR, and lor si x
meters and two meters. These
units provide a versatile a r­
rangement for gelling on e.tner
satellite or terrestria l operation.

A complete new catalog on
these and other VHF/UHF trans­
milling and receiving modules
for FM and SSB is avai lable from
nemtrorucs, tnc.. 65F Moul Rd.,
Hilton N Y 14468. Reader service
number 476.

1lI~N$M~

b C9Nl!fm.... ••

• """,,.

Conclus ion

The KT-1 requires a source of
12 V dc for operat ion; an or­
dinary wa ll-plug transformer wi ll
do the job. The keying ci rcuit is
designed to handle most any
ham transmiller or transceiver
and is rated at - 300 V and 30
mA or + 300 V and 300 m A, One
complaint about the KT-1: The
hard plastic case tends to s lide
around on the operating desk. It
really needs a set of rubber feet
to prevent th is.

For those who do not feel the
need for the memory and
beacon functions fou nd in
AEA's top-ot-tne-une Morse­
Matic keyer, the KT·1 Keyer
Trainer seems an ideal choice.

For further information. con­
tact AEA. Inc., PO Box 2160,
Lynnwood WA 98036. Reader
service number 478.

Jell DeTray W888TH
AssIstant Publisher

the leiters . For many people,
this leads to a rap id increase in
code speed, since the ear be­
co mes accu sto med to the
sound of the high·speed charac­
ters. As train ing processes. the
inter-character spaces are grad·
ua lly shortened, wh ile the char­
acter speed rema in s un­
changed. The result is a steady
increase in speed without the
need to re-learn the sound of
each charac ter.

The KT-1 can be programmed
to provide practice session s up
to an hour in length, with select­
able s tar ti ng and f inishing
speeds and uve-cnaracter or
random length code grou ps.
Code class instruc tors, please
note.

One of nemtronscs: transmitting converters.

The Tra iner

II's d iff icult to imagi ne a bet ­
ter gadget for help ing someone
learn Morse code or increase his
speed. Stored inside the KT·1 is
a sequence 01 24,000 Morse
code characters, For code prac­
tice. 10 dillerent starti ng points
are ava ilable, selected by the
keypad digits, In the un likely
event that you happen to mem­
orize the character sequence at
one or more 01 the 10 starting
points, a random start ing po int
may also be chosen.

As with the keyer functions,
a lmost every aspect of the
trainer is controlled by the key­
pad. Especially noteworthy is
the option of using the Ferns­
worth method of code h aining.
In th is method. the individual
Morse characters are sent at a
high rate of speed with longer.
tnan-ncrmet spaces between

commands to memory, bu t this
will occur natura lly after a few
hours of use.

Keyer speed is variable from 1
to 99 words per minute. The
command for changing speeds
is typica l of the keypad combi­
nations used to control the unit.
A new speed is se lected by sim­
ply pressing the ..... and " 6"
keys, followed by the desired
speed. A speed of 25 wpm re­
quires the combinat ion ' '' 625~,

for instance, A newcomer might
select ~ ' 60r to transm it at 7
wpm. Sim ilar commands allow
you to vary the pitch o f the
sidetone (there' s a buut-tn
speaker), change the weighting ,
turn the dot and dash memories
on and off, send a continuous
tone for transmiller tuning , and
even set up the keyer for semi­
automat ic (bug) and straight key
operation.

The Keyer

For someone familiar only
wlth conven tional elec tron ic
keyers , the lack of knobs and
switches on the con trol panel of
the KT-' is surprising. In teet.
only the c n-ct tvcru me control is
i m med i a t ely recogn izab le .
Every other function, inc luding
speed , stoetcne pitch, weight·
lng , tune. and more, is crocrem­
mable, usi ng the tz-euttc n key­
pad to address the mtcrcproces­
sor hidden Inside the KT-1 's
black plastic case.

Don't let this talk of keypads
and microprocessors make you
nervous; AEA has provided a
conc ise yet complete rnstruc­
non manual that will have your
lingers dancing merri ly on the
keys wi thin a few minutes. For
convenience, you'll probably
commit the most often used

t ive audio f iller, built-in variable
notch fil ter, o ffset tuning, new
" hang" age for smoother opere­
trcn. optional noise blanker,
VNJV recept ion , and new digita l
readout featuring six 0.3M red
lEOs.

For further information, con­
tact teo-tee. Inc., Highway 4 11
East, Sevierville TN 37862.

Ten-Tee's new NOELTA ~ transceiver.

AEA KT·1 KEYER TRAINER

Advanced Electronic Appnca­
nons created a sensat ion
among CW devotees with the in­
troduct ion late last year 01 the
MorseMat ic, a superb rmcrcpro­
ceeso r-ccnt rcuec electron ic
memory keyer. Now comes
AEA's KT·1 Keye r Trainer , a
compact electronic keye r and
Morse tra ining device that incor­
porates many o f the most popu­
lar features 01 the MorseMatic,
but is ava ilable at a substant ia l·
ly lower price.
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-
Don Wagm'f WZQfC
JOB ParkdalE.' A venue
Ea~ r A uro ra NY 14052

The Soft Mount
- mobile mount enters the space age

Phoro A. The mount in position, covered with Velcro and
some du st.

110 uc h. th at stu ff
smart s!" I sa id,

half aloud . as I applied first
aid to my ski nned knuckles
fo r what seemed to be t he
hund redt h time.

It was a ritua l I had not
learned to live with and it
was happening altogether
too frequently . It seem ed
as though I managed to
need some sort of first aid
every t im e I took one of the
mobile rigs out of the car,
or when I put one in . or
when I swapped the Argo­
nau t low-band transceiver
w ith the Amcomm two-me­
ter rig, o r vice versa .

The big problem was, of
course, that the rigs are of
vastly different dimensions

(aren' t they am) and each
presented its own mobile­
mounting p roblem s. I
found myself constantly
me ssing a round with va ri­
o us len gths of st ra ps,
sc rews and bol ts of va ried
types and sizes, nuts and
wingnuts. all difficult to
hold in p lace and most re­
qu iring t ha t new hol es be
drilled in the automobile .
And then I had to sta rt a ll
over aga in every time a
new rig was to be mounted .

Conside r the number of
times you go th rough a
sim ila r ce re mo ny, when,
fo r example, you ta ke the
rig into the shack fo r fixed
use or for adjustments.
when you sto re it in the

t ru n k fo r sec u r ity , o r
whenever you decide to
QSY from I F to VHF. etc.
There must be a better
way, I thought, as I hung
th e mik e on its Velc rov
faste ner on t he side of the
rig . But so fa r none of
the magazines or catalogs
seemed to offer so lutio ns.

Wait a minu te ! Velcro!
Why no t? If a sma ll p iece
of this faste ner does suc h a
great holdi ng job for a
mike, why not use lot s
more of it to hold a rig in
place, especia lly rigs like
t he Arogona ut a nd Am­
comm?

First. a trip to the local
fabric emporium produced
a n abundant supp ly of
Velcro tape on reel s, in
severa l widt hs and in sev­
e ral colors. I pu rchased a
yard of the greatest width
in sto ck , about an inch and
one-ha lf, and in black. The
cle rk gave me a le afle t
about thi s ma te rial. It is a
produc t of the Ta lon Divi­
sio n of Textron and is
c a ll e d a " se lf-gr ip p ing
fas tener. " It consists of two
pieces of fa bric back ing,
o ne of whi ch has tiny, firm
nylon hooks and the o the r,
so ft nylo n loops . These
inte rlock when p ressed
toge the r and hol d wit h sur­
pris ing stre ngth, yet pee l
apa rt eas ily. If you have
no t used it, I imagine the
lady in your house is famil ­
iar with it as a clothing

fas tener . If , howeve r, you
have had your blood pres­
sure checked recently, the
chances are that the arm
cuff used Velc ro fa stener
to hold it in pl ace. And be
su re to check your fly - for
Velc ro tape, I mean! Many
men's and ladies' trousers
use it there, too.

Next, a tr ip to the elec­
tronics emporium . It pro­
duced a great varie ty of
types, sizes, and construc­
tion (meta l and plastic) of
hum p floo r mount s. I se­
lec ted a ra the r heavy stee l
job tha t had a nea tly slop­
ing top and slants the radio
di al and knobs at a good
a ng le for viewing and
ha nd ling from the dri ver's
se a t. The junk box pro­
d uce d a pair of st urd y
aluminum stra ps that were
bolted to the rim at the
back of the mount and
bent (co ntoured ) upward
and a round the air-cond i­
tion ing ducts . They are
fastened to the unders ide
of the dash rim a nd provide
good s t a b il it y fo r the
mount.

The Velc ro tape is glued
to the top of the mount,
laying the strips next to
each other so that the top
is completely covered ,
t hu s prov id ing maxim um
versat il ity for any rig to be
mounted on it. I used the
" fuzzy" half of the Velcro
tape on the mount and
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73 Magazine has articles on every­
thing, from the new ha m bands 10

moon bounci ng to mountain top­
ping. Plus, 73 has the most though t­
provoking editorials of any amateur
radio magazine-you may nOI agree
with them, bUI you' ll never be
bored. And, 73 has (because o f it s
acti ve ham readership) the best
mail-order advertising-s-u s give you
more places to shop for lower
prices.

73 Magazine doesn't hide wha t' s in­
side with a fancy cover. The table of
contents is the cover. Righi from the
start, you know that inside 73 are
the qualit y and quantity o f a rticl es
you 've been looking for in an ama­
teur radio magazine.

SUBSCRIBE TO 18 MAGAZINE TODAY!

State, Zip, _

AND
FIND OUT WHY

WHEN YOU'RE
THE #1 BARGAIN,
YOU DONT HAVE

TO HIDE IT!

OK, I'll take the #1 Bargain

o 1year-$25 0 2 years - S38 u 3 years-SS3
o Payment enclosed 0 Bill me
Bill my: 0 Master Charge 0 VISA 0 Amex

Card " Expire Date, _

Signature Bank #, _

Name _

Address _

Cily _

73 MAGAZINE-POB 931-FARMINGDALE NY 11737
Canada-1 year - $27 in US fund s Foreign-1 year- $35 in US funds
Please allow 6 10 8 weeks for deli very 308B6

73 Magaz ine • August . 1980 33



Photo B. The Argonaut in place. Photo C. The Amcomm in place.

glued it with one of the
newer " instant adhesives"
or super glues. It has held
the tape in p lace w ithout
problem s for over a year,
t hrough six months of
Arizona sun and through
some severe western New
York State winter weather,
too.

The other half of the
Velcro tape is glued to the
bottom of the rigs, of
course, placed ca refu lly so
that the rig w ill be in good
pos it ion for you, m aking
certain that none of the
screws or the speaker grill
is covered, hi. leftover
pieces make great cush-

IOns o n the vertical st raps
to protect the cabinets,
and for " hangers" for your
mike, touchtone pad, mini
fr equenc y coun ter , an d
field-st rength meter.

Hav ing done this, you
are ready for ju st about
any rig of rea sonable
size-ready to go mobile

without st raps, holes to
drill, screws and bolts, etc .
All you need is more
Velcro material! Your rigs
w ill stay put; you will real ly
be amazed at the holding
power which thi s materia l
provides while requ ir ing
only a " l i tt le pull to pull it
off ." .
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FT-707 with Optional FV-707DM
& SCsnnlng Microphone

• Choice of 2 rates of scan
• Remote scanning from microphone
• Scans in 10 cycle steps
• Synthesized VFD
• Selection of receiver/transmitter functions

from either front panel or external VFO
• "OMS" (Digital Memory Shift)

FT-707 is shown with
optional FV-7070M VRJ
& Scanning Microphone

THE FT·707
"WAYFARER"

The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Oon 'tlellhe small size fool you! Though it isnot much larger than abook, this is a
fun-teatured transceiver which is ideally suited for your home station or as atraveling companion for mobile
or portable operation.
The receiver offers sensitivity of .25 uV/10dB SN as well as adegree of selectivity previously unavailable in a
package this small. The "WAYFARER" comes equipped with 16 poles of iF filtering, variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features :

FT-707 with Standard Fealures

• FasUslow AGC selection
• Advanced noise blanker
• Built-in calibrator
• WWV/JJY Band
• Bright Digital Readout
• Fixed crystal position
• 2 auxiliary bands for future expansion
• Unique multi-color bar metering-monitors

signal strength, power output, and ALC voltage.

Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-7070M
(optional). The FV-7070M, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of "OMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz steps.

The FT-707 "WAYFARER" is a truly unique rig.
See it today at your authorized Yaesu Dealer.

YAESU ELEcmONICS CORP., 6851 Waithall Way, Paremounl, CA 90723 • (213) 633 4007

YAESU ELECTRONICS Eastern Service Ct'.,9812 Princelon-Glendale Rd.,Clnclnnatl,OH 45246 eo
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Notes from Big Sky Country
- the furthe r adventures of Dr. Hess

Dr ~" i ll i.Jm C. //eH W6CK
PO Ro~ I 'J- M
Pd~d{'nd CA 'I l lf12

KG C\ pmplo yeps d ur ing the th irties included (L to R) An­
no u ncer Adolph I Y_\fad who o bviously has ius ! left hi.s
emplo yment at the Westland service ., ration to have hi.s pic­
ture taken at the West land radio s tiJlion, Engineer George
Beuev. later to become J consulting radio engineer in
Wash ington, DC and Engineer i ddio Richmond, who i_~

now a pr.le/icing auoroev if) Portland, Oregon. tiw dog ap­
peared o ut of nowhere, "adopted" KG CX, and fil/f'd the on­
ly pos It ion at ttw st.Hlon for wh ich hp wasQuafii ied - Night
\ \ 'afchman.

3S 73 Magazine · August, 1980

In the November. 1970,
and June, 1979, issues o f this
magazine, Dr. Hess regaled
OUf readers w ith stories o f
interesting and o ften hilar­
ious inciden ts which oc­
curred in the states of Mo~
tana and North Dakota
when he was a young man
living in tha t area, with
special emphasis on the
flamboyant early history o f
radio station KCCX. Here's
more o f the same, together
with a few ta les of the early
da ys of radio and television
in Los Angeles. - Ed.

The year was 191 8 , The
te rrib le flu ep idemic,

whic h caused the deaths of
millio ns of people that
year, was raging full blast in
my home town of Noonan,
North Dakota, and In every
othe r co mmunity in the
world .

Th e No onan Farme rs
Te lephone Compa ny, doing
its bit to try to end th is
dreaded disease which was
rapidly killing its c us­
tomers, "se nt away back
east" for a supply of white
ce llulo id di sc s, ap p rox­
ima tel y t hree inches in
d ia mete r and abou t an
eight of an inc h t hick . These
discs conta ined the drug

asafetida (also known as
"devil's dung"), wh ich was
thought at that time to
possess ge rmic ida l qual­
ities. (I n Noonanese. one
never merely said that he
had mailed an order to a
firm in the eastern United
States - one a lways said
that he had "sent away
bac k Last ." " Ea st" was
eve rywhe re beyo nd Min­
neapoli s.

By unscrewing the hard­
rubber mouthpiece of the
single-button carbon mic ro-­
phone used in the hand
cranked wa ll telephones
then used at Noo na n, one
of t hese ce llu loid d iscs
(whic h had a one-i nc h diam­
eter hole in their centers)
could be placed flat against
the remaini ng portion of
the " ta lk-into" part of the
phone and held firm ly in
p lace by repla cing the
mouthpiece in its o riginal
posi tion,

One thing these discs d id
for sure was keep people
from depositing droplets of
bac te ria-laden mo isture
from their breath on their
te le p ho ne mouth pie ce s,
since the abso lutely sick­
en ing odor of the asafetida
made it very unpleasant in-



Pictured above is the author and the college radio station he built in 1932 for the North
Dakota State School of Science. The 204A tube was mounted on the front of the transmitter
as was the universal custom ;n those days. The antenna stretched from the steeple of four­
story "Old Main " to a steel tower on another building. The older man is Mr. Linsky, a radio
theory instructor at the college.

deed to sta nd too nea r the
telephone.

My buddy, Pa Ness, was
the lineman for the tele­
phone company . He
regu la rly pat rolled the lines
around Noonan, replacing
broken or missing insu la­
tors o n the poles (t he cause
o f whi ch w as some mean
k id eq ui pped w ith a .22
r ifle) and re p lacing the
number-S dry cel ls w hich
powered each phone.

While driving up to a
farm home. he noticed a
cloth " Bu ll Durham " tobac­
co sack hanging f rom the
iron telephone w ire just be­
fore it entered the wall of
the house. Upon in qu iry as
to the purpose of th is sac k,
i t d ev el oped that th e
farmer had observed the
asafe t ida devices on the
business p hones in Noonan,
and, w ishing to take no
chance of cont racting the
dreaded flu over the tele­
phone, he had purchased
some asafetida from the vil­
lage druggist. p laced it in
the tobacco sack , and hung
it outside h is hom e. This
gave the d readed in f luenza
bacter ia no chance w hatso­
ever o f entering hi s horne
via the te lephone! Even if
he shou ld rece ive a long­
d ista nce c a ll from his
relatives in M inneapolis
where the flu was killing
dozens of people every
day, the germ coming over
the phone wire would meet
the medicine in the sack in
a head-on co ll ision and be
given a double whammo.
No dum my he. t hat would
allow suc h a kill er to come
righ t into hi s home.

Another calamity hi t the
town about twel ve yea rs
l ater, when the federa l
government licensed Pa
Ness and myself as amateur
radio operators and as­
signed us the caJlsigns of
W9CHG and W9H HN, re­
spective ly. A ll that was nec­
essary to secure an im­
p ress ive- loo ki n g license
(w hich w as o f the same im­
porta nt- look ing size and

the same bl u ish complexion
as tod avs co m merc ial
operator li censes) was to
visi t a notary public (my
father, in our case) and sign
an affidavit stat ing that you
cou ld, indeed, send and re­
ceive ten words per minute
in international Morse code
and that there was very lit­
tle, if anything. that you
didn't know about radio
theo ry. However, i t did not
sta te anywhere in the a ff i­
davit that t he ten words
cou ld not be the same
word. suc h as " it," repeated
over and over.

We didn 't interfere with
the radio reception of the
other residents of the town,
provided their radios had
two or more tuned radio
f requency stages. Those un­
fo rtunates , such as the
town postmaste r , who
owned cheap radio s with a
wide-open fron t end re­
ce ived us "s ixty ove r" in

several regrettab le p laces
o n the ir radio d ia ls. mostl y
o n the very f requenc ies that
the few sta tions w hich were
receivable in that remo te
area of the United States
were trying to broadcast on.

In fact, you didn't need a
radio of any type to receive
the l bO-m eter AM signal of
W9CHG in certain loca­
tions. He and h is w ife, a
reg istered nurse, opera ted
the local hospita l and lived
in an apartmen t in the base­
ment of t he ho sp it al.
Em p loyees in the hospi tal
k itchen often became can­
didates for residency in Dr.
Pierce's Sanitarium for the
Trembling when the mere
removal of a lid from a pot
of food simmering on the
hospital's electric stove and
the la ying of that lid down
on an ad jacent burner e le­
ment of the stove caused
CHG's boom ing vo ice to
roar forth f rom the stove,

w ith vo lume such as one
might hear from a public
add ress system at the coun­
ty fai r. Somewhere w ithin
the ana tomy of the stove,
dissim ilar m etals were rec ti­
fying the signal of W9CHG.
and the pot I id, when
placed on another burner
element, served as sort of a
speaker cone to reproduce
the sound.

After dail y radio conver­
sations for severa l mon th s
w it h a cou p le of V E4s
about sixty miles away in
neighbor ing Ca nad a. we
thought i t wou ld be nice to
have an eyeball contact
with them. Over-the-air ar­
rangements were made
with them on a day in June,
1931 , whereby we would
visit them the following
day.

We h eade d towa r d
Canada t he next morning
abou t 8 am. Proh ib ition wa s
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o f the o ther VE4, we he ad­
ed for home a bout 5 pm .
Short ly a fter cross ing the in­
terna t io na l border, w hich is
nine mil e s fro m Noona n,
we noticed a n a utomo bile
seve ra l m iles away , c o ming
towa rd us. Realiz ing that
this car co uld me an tro ub le
for us, in the form of Border
Patrol office rs. 1 foc used
the long telescope wh ich
CHG always c a rrie d in his
car o n the app roach in g
ve hicle . I could see that its
occ upa n ts were wearing
S mo k e v -t h e - Be a r -t vpe
m ili tary hat s, so we knew
th at the Border Patrol wa s
indeed approaching ( HG
brought the Chevv o ver to
the ext rem e ri ght -hand Side
of the narrow d irt road a nd
co nt inue d dr iv ing slowly
while I opened the car door
a little and gent fv eased ou r
e n tire c argo o f liquor into
the tall weeds which grew
right up to the edge o f the
road .

We were stoppe d bv the
Border Pa tro l officers and
our ve hicle, incl ud ing the
trunk , wa s th oroughl y
se a r c h e d . Of co u rse ,
nothing illicit was fo und .

During the long da ys of
Jun e in North Dak o ta, it
sta .... s a lmost likt> da ylight in
the evenings until about 10
pm A newspaper ca n, in
fa c t , be read outdoors a t
that hour wit hou t benefit of
a ny a rti fic ia l lig h t. Wf"
d rove past the Chief Border
Pa trolman 's home abou t 8
pm a nd saw, th rough hi s liv­
109 room w indow, tha t he
had settled down for the
e ven ing to read the M inot
Daily News whi ch had ar­
rived on the 7 pm t ra in . He
h ad hi s p ipe (w h ic h
re semble d a sm a ll sax­
o pho ne) fired up fu ll bl ast
We concl uded that there
wo uld be no more border­
pa troll ing done un t il the
next day .

So , we went back toward
the borde r. We had taken
ca refu l note o f where we
ha d ha sti ly dumped o ur
co ntra ba nd, so it was easy
to find .Afte r bei ng dinner guests

He turned o n his receiver
an d we he ard the beautif u l
20-me ter AM signa l of
WBC PC from Buffalo NY ,
who wa s ca lling CQ. The
re sult was a QSO between
that sta t ion and ou r VE4
friend, using his raw a c
code signa l.

His rig was a raw a c se lf­
exc ited osc illa tor. capable ,
of cou rse. of prod ucing o n­
ly CW signa ls. It wa s built in
a wooden app le box . The
dial s were tomato can
cov e rs whi c h h e had
soldered di rectly o nto the
brass sha ft s o f the variable
capacitors. His antenna wa s
one o f the iron wires o f his
mother's clothesline , ..us­
pended a bout five feet o ff
the gro und . On Mondays
(was h day), h is rig wouldn't
load up, due to the wet (o r
frozen) laundered clothing
and bed she e ts draped over
his clothes li ne a ntenna .

the home of o ne o f the
VE4s to find a somewhat
less than deluxe ham radi o
ins ta lla t ion. O ur ho st Im­
mediatel y lit a homemade
c iga re tte by ho lding a
shove lfu l of red-hot coal s
from the kitche n ra nge up
to his fa ce, bu rnin g off his
eye brows in the proce ss.
When we asked why he
u sed th is rat he r lar ge
c iga rette lig h te r, he ex­
p lai ned tha t he couldn't af­
ford to buy matc hes .

During that e ra , Q ST
used a few pages each
month to describe a nd pic­
ture th e St a t io n of th e
Month . A few mo nths la ter,
WBCPC was featu red as the
Stat ion of the Mo nth . Its
k iIow a t t -on -eve ry -ba nd
operated by a prominent
Buffa lo doctor was de­
sc ribed, and we were st ruc k
by the difference in va lue
of the eq uipme nt used in
the Q SO. Our Canadian
friend 's ge a r wa s worth
about $5.00. The inve st­
ment on the Buffal o e nd
was more like $5,000.

With preparations thus
made for a liquor-smug­
glin g trip back into the
United Sta tes follow ing our
eyeball c o nta ct with ou r
Canad ian ham frie nd s, we
se t a northeast course w ith
Gi G's Chevy and arrived a t

Purchases we re re st ricte d
at these stores to Canadian
citizens, so we signe d the
order fo rm " Reg ina ld Bar­
rington -Sm ythe " How
British c a n you get?

sti l l in effect in the U nited
Sta tes, so afte r report ing to
Ca nad ia n Customs an d Im­
m igra t ion a t Este va n ,
Saskatchewan , we sto pped
a t His Majesty's Covem­
ment l iquor Store , where
we bought a case o f White
Horse Ale. some bottles of
Teacher's Cream Whiske y,
and seve ra l ga ll on jugs of
port wine (rea liz ing that the
sto re wou ld likely be closed
upon ou r re tu rn fro m our
sa fa ri fur t her into Ca na da ).

Th i~ view looks straight up the 2fHJ-foot antenna mast o f
KCCX at \'\'011 Point. Since it wa s impossible to climb it the
fCC waived the requirement that it be equipped with red
Ii~h ts and a/Jo wed it to be illuminated b y floodlights on the
ground. Stilf in use at Sidney v-bere KGCX is no..... loca ted, if
gives one the impression o f being ap t-to- falf-down-at-any­
m inute, due to its crooked appearance. This was caused
when vandals at the la tt er c ity cur one o f its guy w ires and
the tower came down much fa ster than it was erected.
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The Rainbow Pla yers, p ictured above, performed da il y on KGCX. Every da y o f the year,
they left Wolf Po int in two cars. towing luggage tra ilers to carry their instruments, for some
town w ith in a 150-m ile radius o f Wolf Point to stage a p lay, fo llowed b y a dance. Their
assoc iat ion w ith KGCX wac a symhio tic one, the radio station deriving free live entertain-­
ment each day and The Ra inbow Players obtaining a Jo t o f free advertising for their per­
formance that evening in some M ontana or North Dak.ota town.

Not a bott le o r jug was
broken . The smuggle rs had
met the cha llenge and con­
que red it . Note to the
United States Attorney for
t h e District of North
Dakota: You silly man, ta ke
those indictment forms
charg ing Pa Ness and me
with In ternat io nal Smug­
gling which you have been
feve rish ly typing after
reading thus fa r in thi s erti­
de out of your typewriter
and throw them in your
wastebasket. The Statute of
limitat ions on this terr ible
crime " ran out " forty years
ago.

Pa Ness was a good car­
penter, so his next pro ject
that summer of '31 w as to
build an eight-bv -ten-foot
playhou se for his little
daughter. Patsy, on the
hospital grounds. As soo n
as the pa int wa s d ry , she
moved her dolls, her doll
buggy, and her o ther play­
th ings into this st ruc ture,
which wa s wired for elec­
t ricity. The dol ls had iro n
weigh ts attac hed behind
their eyeba lls so that they
wou ld " sleep" when laid
hor izontall y and would
" wake up" when set in a
verti cal post ion . However ,
these dolls soon fe ll into a
pe r ma ne nt h ori z on tal
coma when Patsy lost her
lease o n this bui lding in less
tha n twen t y-f o u r ho u rs
when a powerfu l thought
crashed across t he synaptic
clefts of her father's brain
with a blinding f lash and
ten ki lovolts of nervous
energy, carrying the fol low­
ing message: " M y Cod,
what a great ham shack tha t
playhouse would make.'"

The doll buggy wa s
quickly wheeled to an un­
desirable co rne r o f the
playhouse and the other
playthings were stacked on
top of i t. Pa needed room
for a ham transmitter, a
large table on which to set
his Patterson PR-10 re­
ceiver, a homemade con­
denser mike (w hic h was
built into a leatherbound
Thermos bottle), and o ther

items of radio equ ipment.
Every read er w ho was a

ham during the thi rt ies w il l
probably remem ber t ha t
there were three c lasses of
ham ope rato r licenses in
th at era : the Class C or Con­
di tional l icense, t he Class B
(co rrespond ing to todav's
Genera l Class license), and
the Class A, equ ivalent to
today ' s Advanced Class
license .

About 1935, I secured an
A license, which permitted
me to conduct examina­
tions sent out by mail by
the FCC for the Conditional
license. Among the many
people whose exam inations
I superv ised was a young
man named Jim , who sho rt­
ly thereafter enlisted in the
C iv i li a n Co ns e rv a tio n
Co rps. a government, Quasi­
military-type agency creat­
ed to provide employment
for the myr iads of young
men who co uldn' t find jobs
during the Great Depres­
ston. The enlistees wore
khaki shirt s and trousers for
uniform s, and each camp

was commanded by an ar­
m y off ice r, usuall y a sec­
ond lieu ten ant.

W hen the authorities at
Jim 's cam p in Monta na
found t hat he possessed a
rad io operato r's li cense,
they immedia te ly named
him Camp Radio Officer
and placed him in charge of
communications. Thi s in ­
door duty wa s, of course,
much preferred over that
assigned, for example, to
the unskilled type of en­
l istees engaged in build ing
the Timberline lodge in the
mounta ins east of Port land,
O regon, who had to work in
the rain and mud, wrestling
w ith the big rock s and huge
t imbers needed to build
that impressive st ruc ture.

President Frankl in Roose­
velt, who never permitted
hi s speci a l presidential
trains to travel more than
thirty-five miles an hour,
c hc ke tv-c tec ked it all the
way from the White House
to Portland to dedicate the
Timberline lodge project
o f the CCC when it wa s

completed .
O ne Tuesday su m m er

morni ng, Jim d ashed in
record t ime to the ca mp
commander's office, bea r­
ing a m essage tha t he had
just cop ied in M orse code
on the receiver p rovided to
the CCC by the govern­
ment. Af ter rend er ing a
snappy salute, he excitedly
handed the m essage to his
boss. In essence, the mes­
sage was a wa rning that Ma­
jor Genera l Jones wou ld ar­
r ive on the forthcoming Fri ­
day to make a general in­
spection of the camp.

The commander and his
troops had surv ived pre­
vious visits by second
lieutenants, and even, on
one occasion. by a traveling
inspector who held the rank
of First lieutenant. An in­
spec t io n b y a Ma jor
General, however, wa s a
horse of a different co Jor .
Even the words " M ajo r
General " in the text of the
message st ruck terror into
the heart of the cam p
com m ander each time he
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Shown aboard the SS Pres ident Roos-evelt in LO!> Ange/e!>
harbor in 1970 are (L to R) Cal Smith W6BRO, ret ired long­
time General Manager of KFA C, Los Angeles, the late Col­
onel Ben S. McG lashan W6GY, long-t ime owner of KGF/,
Los Angeles, and Colonel (D r.) W ill iam C. Hess W6CK,
author o f this ecucie. A few days fa rer, the Rooseve lt limped
inro Honolulu with a meier boiler problem which required
two weeks to repair. With free meals and free lodging pro­
vided aboard the ship, none of the passengers was heard to
complain about being dela yed for fourteen days in the love­
tv Hawaiian Is lands on the ir vo yage around the world. To­
da y, the Roosevelt forlornl y rusts away in Hong Kong har­
bor, awa iting a refurb ishing which likely will never occu r,
and, perhaps, dreamsof ba lmy evenings in exot ic ports such
as Papeete " here, ablaze w ith l ights from bow to stern, she
awai ts the return from shore o f her affluent oessengers.

looked at it

The world ha s never
see n, before or since, suc h
cleaning and spruc ing-up
activities as were ca rried on
a t that camp during the
next three days in prepa ra­
tion for the visit by t he two­
star Genera l. Scraps of
pa per , down to and in­
cluding pinhead-sized ones,
were han d p icked fro m
th e e nti re ca mpgrou nd s.
Governme nt trucks were
used to ha ul 55 gallon ba r­
rels of water from a nearby
river in an effort to "gree n
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up" the lawn in front of the
com ma nde r's office. Each
man's extra pair of khaki
trou sers was laundered,
iro ned to a razor sharp
crease, and treated with so
muc h sta rch that they were
as stiff as a 1-by-1 0 boa rd .
They we re then ca refu lly
hung away, to be wo rn on
the b ig inspection da y.

Friday came a nd wen t
No office r, not even a sec­
and lie utenant, showed up
Saturday, Sunday , and
Monday passed with the
same result.

Upon invest iga t ion , it
developed that Iim, with his
limited code-copy ing a bil­
ity, had goofed . He had
in tercep ted t he subject
message out of the ai r; it
had not been addressed to
the CCC camp at all , but
rather to a huge a rmy ba..e
a thousand miles away .

This incident had a hap­
py e ndi ng, however, since
a fte r his CCC hitch lim
e nlisted in the U.S. Navy .
He spent twe nty yea rs as a
rad io operator a nd now can
copy internati onal Morse
code at a high rat e o f
speed - witho ut error.

In previo us issues of this
maga zine, I have related
va rious incidents which oc­
cu rred d ur ing the ea rly his­
tory of radio stat ion KGCX.
That s t a t io n wa s fi rst
operated as an unlicensed
seve n-a nd-one-ha lf wetter.
near and in the tiny hamlet
(population 25) of Vida,
Montana , for a period of
two years, beginning In

1924. In 1926, KGCX se­
c ured a license and con­
tinued to operate at Vida
unt il 1929, whe n it was
moved t o ne arby Wolf
Point, Montana . Continu ing
its nomadi c existence, it
moved aga in in 1942 to Sid­
ney, Mon ta na, where it is
now a very successful five­
kil o wa t t o pe ration , with
aux il iary st ud io s in
Williston, North Dakota .

In addition to having
been born in the sma lles t
town in the United Sta tes
ever to have a sta nda rd
broadcast sta tio n a nd to
being the second oldest sta­
tion in Montana , KGCX also
enjoys the di stinction of
be ing, no doubt, the on ly
sta t ion ever to have
operated wit h a completely
nude crew.

One bitterl y cold mo rn­
ing in 1935, KGCX's an­
nouncer a nd e nginee r over­
slept, havin g tarr ied too
long t he previous evening
in one of t he local bars.

Those rea der s o ld
enough to reme mber how
much an y job (rega rd less of

how lowly a job it was) was
treasured d uring the Great
Depress ion wi ll understand
complete ly the ext reme
alacrity with which KCCX's
c rew sprang into immediate
action when they were
awake ned by station owner
E.E. Krebsbach's telephone
call with the terse message:
"Ge t on the air."

As he had bee n slee ping
nude in the wa rm basement
of the KCCX build ing (the
sleep ing accommodations
we re pa rt of their sa la ries),
the e nginee r did no t stop 10

put on a ny clothes, bu t ra n
upstai rs. out the back door
of the building, a nd through
a snowbank, sa ns a st itc h of
cloth ing, to throw a switch
on the antenna tOWN to the
requ ired position. He thus
became the twen tie th cen­
tu ry's very fi rst "streake r."
The equally naked announ­
cer sta rted warming up the
tra nsmitte r, a procedure
which requ ired that no less
than eighteen switches be
turned to the "on" position ,
some of wh ich could be
switched o n irnrnediatelv.
whi le o the rs re q uired a
de lay of at lea st fiv e
m inu tes .

The e ng inee r was work­
in g at KGCX without pa y In

orde r to ha ve the "se rvice
t ime" on the back of his
Fir s t Cla ss o pe rator ' s
lice nse endorsed by Mr.
Krebsbach. He needed to
prove that he had worked at
a broadcast station during
the five-year period fo r
which his license was valid .
Otherwise, he would have
to take the verv diff icult
First Class operator's exam
all over aga in.

Since he had no fu nds
wha tsoeve r, one of the
loca l resta ura nts gave him
his meal s "o n the c uff," and
he eve ntua lly repa id their
tru st. When he le ft Wolf
Point, he wen t d irectl y to
Holl ywood to be emp loyed
by the Colu mb ia Broad­
cas ting System . He is now
retired afte r spendi ng more
than thirty yea rs with CBS
He loves to remin isce about
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Krebsbach famil y to m ove
to Helena, the state ca pita l,
for the duration of hi s te rm
as a state off ic ial.

W hile Krebsbach was ab­
sent f rom Wolf Po int, a m an
w ho was not very we ll l iked
by KCCX's staff was ap­
po inted manager of the sta­
tion. This m an was ac tual ly
abou t 99% an advertisi ng
sal esman fo r the station
and 1% manager. Al l deci­
sions of any importance
were mad e b y M r.
Krebsbach in Helena vi a
telephone or mai l.

One day, the substitute
m anager dec ided to repair
one of the stat ion's exten­
sio n co rds w h ic h was
broken in hal f . He needed
this cord to operate the
Chr istmas t ree lights wh ich
he was stringing around the
studio . H e ca re f u l l y
scraped all the insu lat ion
from the ends of the fou r
w ires of the broken cord.
He then proceeded to twist
all four bare wires together
and t aped t he resulting
splice neat ly. The o ther
KCCX employees present
watched t he ent ire pro­
cedure silently and offered
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at the transmitter and give
him the following in st ruc­
tions : "Lock all the doors
and go with 250."

KCCX was supposed to
operate on ly 100 Watts at
night in order to minimize
interference to other sta­
tions. Krebsbach's instruc­
tions to il legal ly use 250
Watts were obviously de­
signed to obtain t he maxi­
mum possib le coverage for
the basketbal l broadcast.
and, of course, t he pre­
caution of locking all t he
doors was taken to prevent
a federal radio inspector
from entering the building
unexpectedly.

Du ring the t hi rties, a man
na med Roy Aye rs cam­
pai gned f or e lect ion as
gove rno r of Mo ntana.
KCCX heavily plugged M r.
Ayers' ca ndidacy in eastern
Montana. Mr. Aye rs was
elected, in part because of
KCCX's support.

As a rewa rd for hi s ef­
forts, Mr. Krebsbach woke
up one morning and found
himself the new State Rail­
ro ad Co mm issioner of Mon­
tana. The appoi ntment
m ade it necessary for the

.4
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bill or a check. Those that
did were stacked on the stu ­
dio piano to be answered
on the air dur ing the broad­
cast. The letters which ob­
vious ly d id not conta in a
remi ttance were im m ed i­
ately discarded (unopened)
into a big wastebasket.

Stardust's career at Wolf
Point came to an abrupt
end when the Communica­
tions Commission suddenly
prohibited fortune-telling
on every U .S. radio station .
She and other female for­
tu ne -tellers (suc h as
" M argo" ) moved thei r oper­
ations to t he notorious
Mexican border stations.
D r . Brinkley 'S famou s
power stations, located just
over the Mexican border
from Del Rio, Texas,
beamed enoug h powe r
northward into the United
States to light up the street
l ights in Minneapolis.

Mr. Krebsbach was a
sports enthus iast. On t hose
nights when a Wolf Po int
High School basketball
game was to be broadcast,
he would te lephone wh ich­
ever techni c ian happened
to be on duty that evening

When KCCX's power was increased in 1936, all of its 250-Watt equipment was given to
nearby hams or junked. This control board was built for the new kilowatt operation by
Engineer Harold Klimpe/, using only a hand-operated drill and a file. With the new arrange­
ment, station technicians faced toward the south and were able to see into the studio to
"ride gain" on the performances of The Rainbow Players, Montana Pete, Stardust. the
fortune-teller, and other live broadcasts.

t he old days in Wolf Po int .
One summer afternoon

in 1935, the controversial
Judge Rutherford, who was
a radio persona lity at that
time, was speaking over
leased telephone wires all
the way from Seatt le to
Wolf Po int. He was making
a half-hour broadcast over
KCCX. Mr. Krebsbach, w ho
was also the gasoline-pump
jockey at the West land Oil
Company service station
just across the street from
the KCCX transmitter build­
ing, was propped on a chair
outside the service station
l i st en ing to the Ju d ge .
Krebsbach, who was a man
of firm politica l convic­
t ion s, could sta nd no more
of the Judge's views, and
after f ifteen minutes of li s­
tening, shouted across the
street to his technician at
the radio station: "Take him
off!"

The engineer, painfully
aware that interrupt ion of
the Judge's speech would
result in a forfeiture of the
$80 fee (an amount of
money valued very highly
durmg the dark days of
1935) t ried w ithout success
to reaso n wi th Krebsbach,
and the Judge was cut off
the air without a word of ex­
planation.

About the same time, a
fortune-teller named "Star­
dust" performed on KCCX.
She always carne on the air
with a burst of the song of
the same name. Stardust
and her hu sband must have
found Wolf Point a bit d ul l
compared to their horne
town of Chicago, but they
were probably consoled by
the f lood of dol lar bi lls that
arrived in each day's mai l as
a result of the lady's broad­
casts.

She always arrived at the
studio an hour before her
broadcast began to set up a
" threshing" operation in the
main studio. This operation,
separat ing the w heat from
the chaff in her da ily mail,
cons isted of hold ing each
letter up to a strong light to
see if it conta ined a dollar
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If those readers old enough to remem ber movie comed ian Ben Turpin though t he was cross-eyed, the y should have seen
the pilo t o f the Westland Oil Com pan y's corporate airplane, shown above. He could see with both eyes, but nor with both
eyes at the same rime. This visual de fec t caus ed him to look at the tail of the airplane when landing, a procedure not looked
upon with favor by his passengers. The author saw one of his crashes as it happened. This Ryan monoplane, serial number
23, was constructed in an old fish cannery in San D iego by the Ryan Aircraft Company and was flown for prac tice by
Charles A. Lindbergh while he was awaiting delivery in San Diego of his "Spirit of St. Lo uis," an exact duplicate of the
above airplane, bearing serial number 29. Westland's airplane, with the huge letters "KGCX" painted on the underside of
the wing, was the object of a long search by the North Dakota His torical Society and finally was found in an old barn in
North Dakota in 1957 with its wings sawed off. The Society paid the owner nearly as much for it as it had cost way back in
1927. U.S. Air Force personnel at Minor, North Dakota, restored it to absolutely new condition.

no suggestio ns.
The next ste p, of course,

was to test the cord to see if
the repa irs had been prop­
erly done , so he pl ugged the
proper e nd of the cord into
the nearest wall outlet.
Afte r the minor explos ion,
fire , and smoke which re­
sulted had subs ided, he
plaintively asked the othe r
employees: "What did f do
wrong?"

In the early days of radio
in Los Angeles, my late
friend, Ben Mc Gla sh an
W6GY , was ill egall y broad­
cast ing phon ograph record
music with his ham rig. He
was a close fri end of the
radio inspec tor in charge of
the Los Angeles off ice. The
RI didn't want to prosecu te
his good friend for t he
c rime o f operating a radio
sta tion without a license , so
he co mple ted the app lica­
tion (now the appl icati on is
as thick as a sma ll boo k, but
in those d ays it co nsisted of
only o ne page) for a sta n­
dard broad cast stat ion. He
typed in Ben's name, ad­
dress, and the o the r detail s,
and as ked Ben to sign it.
This would make MeGlash-

a n's broad c a stin g lega l
and so lve a nasty problem
for the RI by av o id ing the
prosecution of a friend.

However, McGlashan re­
fused to sign the docume nt,
sta ting tha t he didn't want
to own a regular rad io sta­
ti on . The a rg u me nt be­
twee n him and the RI con­
tinued for at least fiftee n
minutes before Ben signed
the app lica t ion. Signing t his
docume nt made McG las h­
an at least two million do l­
lars in later years. Upon
receipt of the li cense , he
es ta b lished KG F! in the
Odd Fel lows Temple in Los
Ange les, payi ng t he l os
Angeles City Dye Works
two hundred do lla rs for the
50-Wa tt tr an smitter which
was already ope rating in
that building.

The late Freeman Lan g, a
prominent l os Angeles ham
in t he ea rly days, cou ld imi­
tate the loud no ise c reated
by a ro tary spa rk-ga p tra ns­
mitter in ope ra t ion more
reali sticall y than the ma­
chine itsel f. He was a lso a
good friend of McGlashan's
a nd was always the maste r
of ceremon ies and radio an-

nouncer at the li ve broad­
cas ts of the premieres of
new movies he ld at va rious
theate rs in Holl ywood. Mr .
Lang, dressed in a tuxedo
and high silk ha t, wou ld
gree t and interview the
movie sta rs of that e ra who
arrived in chau ffeur-d rive n
li nc o ln s , Du e s e n b ur gs ,
Minervas, Roll s Royces, or
six tee n-cy li nder Cad illac
li mousines o r town cars. In
t he la tter-type ve hicles,
ra rel y see n today, t he
chauffe ur sa t exposed to
the weathe r while the VIP
passenger was seated in a
de luxe compa rtme nt at the
rear of the automobile a nd
comm un icated w ith t he
driver via te lephone.

Around 1928, KeF) e x­
perime nted with television
bro ad c a stin g, us ing, o f
cou rse, the scanning-disc
type of transmitting and
re ce iving equ ip me nt. A
fr ie nd in Santa Barbara,
Califo rnia, had o ne of the
ve ry f ew te lev is io n re­
ceive rs then in ex iste nce.
Telephone communicatio n
was ma intai ned with him
dur ing t he ex pe rime nta l
te lecasts. When one of the

KG F! e nginee rs asked the
viewer in Santa Barbara,
"Wha t am I doing now?",
and the co rrec t answer,
" You're putting your hand
into the pic ture," came
b a ck , s uccessf u l tel e­
cast ing over t he ninety
m il es to Santa Barba ra had
been conf irmed.

About the same yea r,
Kenneth Ormiston, a radi o
eng inee r well known for his
c lose association with the
fa mous a nd fl amboyant
evange list Ai mee Se mple
Mc Ph erson, was staging
c losed-circu it t el e vi s ion
demonstra t ions at the fa­
mous Coconut Grove nigh t­
c lub, loca ted in the Ambas­
sador Hotel in los Angeles.
Due to vo ltage surges in the
e lect ricity at the hotel , the
two se pa rate motors which
he used to whirl the tr an s­
mitting and receiving d iscs
would not operate a t the
sa me speed, and the picture
would fall "out of sync"
and , a t times be hardl y rec­
ognizab le.

O rm iston took dra stic ac­
tion to so lve this prob lem.
He chopped a hol e through
the wall which separated

42 73 Magazine. August , 1980
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NO MONKEY BUSINESSI
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" Hawa ii Calls" p rog ra m
which is prod uced at a
Hono lulu restaurant . Not
being part icul arl y inte rest­
ed in t he program being
taped o n an e levated stage
before a large audience, I
went to the long bank of
audio equipment along one
side of the stage to talk to
the e ngineer in charge. We
didn 't exchange names but
1 d id give him a glimpse of
my First Phone ca rd so that
he would know that he was
ta lking to someone who
might be somewhat knowl­
edgeable about what was
gOing on.

Imagi ne my su rprise
when. after fifteen minutes
of conversation, I discov­
ered I was talking to Free­
ma n Lang, Jr. Q ui te a co in­
c idence to visit a well
known ham and then acci­
dentally meet his son the
next day in a city with a
population of a third of a
million peo ple .•

er ilnlD n
IImilleUr r~~,
Suppll. '_ .i"-{l

rJ c.
MEMPHIS, TENNESSEE

yet been able to re ad
America n Morse code well
enoug h to deci pher what he
had sent to them,

I told him to go a head
and start sending, pur­
posely failing to mention
that I had been employed
for a number of years as a
railroad and Western Union
telegrapher when I was a
you ng man. To make it as
d ifficu lt as possi ble fo r me
to copy the sounder, he
ripped off a long st ring of
dots at about fiftv words
per minute. They translated
into " He r Irish eyes cry cos
she is so sorry," a statement
which, in American Morse
code, is composed entirely
of do ts without a single
das h.

That evening at the nea r­
by Ala Moana Hote l. I en­
joyed the best steak din ner
I have ever eaten, and
KH6AX paid the bill.

The next day. my wife
wanted to attend t he

IN TENNESSEE, CALL 901·452-4216
MONDA Y- SATUROA Y8:30-5:30

fOR YOUR SPECIAL.

tA) Complete Service Facilities
tB) Good Deals on most Brands
(C) Shipping within 24 Hours
(0 ) All inquiries handled by Active Hams with

over 20 years ex perience in ham radio
CA LL TOLL FREE

1·800·238·6168

producer, Henry King, fly­
ing his Waco aircraft. Their
planes, flying daily from
Brownsville, with twenty­
eight others u nder the
Department of Defense,
we re used fo r anti-s ub­
ma rine patrol d uty in the
Gulf of Mexico, ranging as
fa r south as Tampico, Mex­
ICO.

Each plane had a hun­
dred-pound bomb sus­
pended under its fuselage.
The bomb re lease mech­
anism was triggered by the
pi lot, who jerked on a
c lothes line-ty pe rope whic h
ran to the cockpit of each
ai rplane . These th irty
planes sank two German
submarines, sca red hell out
of a lot of others. and re­
ported , via their two-way
radios, the locatio n of every
enemy submarine whic h
they spotted. The U.S. Navy
fol lowed up t hose lead s
with dead ly results.

En route to Australia in
1972, I visited Freeman
Lang KH6AX, who had a
combination yacht broker's
office and ham shack at a
yac ht ha rbor in Honolulu .
He had a Morse telegraph
so under ins tall e d in a
resona tor box, which tradi­
tional ly a lways had to have
a Prince Albert tobacco can
wedged behind it to ampli­
fy the clicking so und pro­
duced by the sounder. He
had d riven all over the
island of Oahu trying to buy
a can of that brand of
tobacco, but without suc­
cess. He final ly wrote to the
tobacco company on the
ma inland, te lling them of
his problem . They solved it
by shipping him a whole
case of empty Prince Albert
cans at no charge.

He told me that he would
buy me t he best steak din­
ner availab le in Honolu lu if
I cou ld "read" what he
would send me on the
sounder, whic h was con­
nected to a Vibroplex. He
added that he had main­
tained his ham shack at the
yacht harbor for six years,
and that no visitor to it had

the transmitting and rece iv­
ing equipment. ran a long
steel shaft from one room
to another, and operated
this shaft with only one
mo tor, giving the discs no
alterna tive bu t to operate
at the same speed.

Some years la te r, Lang
moved to Hono lulu, where
he became a yacht broker.
He and McGlashan main­
tained an autostart-teletype
radio circuit between his of­
fice and McGlashan's po sh
home in Beverly Hills. This
ci rcu it was in o pera tion
twen ty-four hours a day, so
that each cou ld leave the
othe r a typed message
whenever des ired .

McGlashan once came
within a hair's breadth of
selling KGFJ fo r fifty thou­
sand dolla rs. With pen in
hand, he was ready to sign
the bill of sale when a
guard ian a nge l m ust have
hovered over his head and
sa id: "Don't do it." This was
extremely fo rtunate. as he
re ta ined this profitable sta­
tion until 1964, when he
was able to sell it for one
and one-ha lf million dol­
lars.

The dail y intere st on
$1,500,000.00 is a substan­
tial sum. so as soon as he
wa s ha nded a check fo r that
amount in payment for his
rad io station, McGlashan
hurried to his bank to
deposit it so it would
start drawing interest. A
young teller gave him a
receipt fo r the deposi t. As
he was leaving the bank, he
sudde nly reversed hi s direc­
tio n and went back into t he
bank after noticing t hat the
receipt was only for fifteen
hundred dollars .

With its call letters now
c hanged to KKTT, KGFJ
was resold in 1979 for more
tha n five mill ion dollars .

A few weeks after the
Japanese attack on Pe arl
Har bor , McG las ha n en­
listed in the Civil Air Patrol
and flew his Stinson air­
plane to Brownsville, Texas,
accompanied by 20th Cen­
tu ry Fox's famous movie
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SWISS QUAD Series • PORTABLE TOWER
SQ-22

SQ-10
'\

I\.
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1\

ANTENNA GAIN AND FRONT-TO-BACK RATIO
ARE WELL IMPROVED WHEN TWO
ELEMENTS ARE DRIVEN AT ONE TIME WITH
PHASED DIFFERENCE COMPARED TO A
SINGLE DRIVEN ELEMENT SUCH AS A CON·
VENTIONAL QUAD OR YAGI. THE SQ·22 AND
SQ·l0 PROVIDE THE OWNER WITH SUCH
FEATURES AS SIMPLE ASSEMBLY AND
LIGHT WEIGHT.

PORTABLE TOWER -

EASY TO ERECT ANYWHERE!!

GOOD OX HUNTING

-Light Weight

eHigh Stability

oHigh Quality

Aluminum Alloy

-3 Sizes Available

-rnc 2 Y2" thrust
~

Bearing m
•
~-oSQ22 $45.95 =

-SQ10 $59.95

-TE35A 11.6' tower -
~

~

$149.95 --TESSB 18' tower -•~ e--$214.95 > ~

~•-TE75C 25' tower
-

$279.95 -
e-
~

1

KR-2000

..,.
d_ •

~III

$249.95

KR-600

$139.95

KR-400

$84.95

KR·500

$169.95 $29.95

TOLL FREE # 1·800·654·3231

TET U.S.A., INC. VISA'
;::;:~:::;::z:?:s~~::t::::rp.-0:::
:::~:::::~:~::>:;:=::::m. :;:.m;i;,:

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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ANTENNA SYSTEMS
l-BoO-654-}2}1

.'•
TEJ3SP COMPACT SllE MULTIPLE DRIVF.N f:LEMENTS

\

\
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TE T, the leader in widpband an t<'n n" des ign, is p roud 10 anno u nCe "
totally ne '" co ncept in a nle nM de, ign wilh Ihe a ll """, TE3) SP, The
T<::3JSP em ploy, '''''0 d riven c lements [0 achieve p re viousl y un"",,ma b lc
pe,forma"ce Iro m " !r iba nd ya gi. Pow", is a ppl ied to the ,adiator a nd
coupled through" rigi d pha, ing l in" ope'ate, in con junct ion wilh "
specia lly cng,nec ,,,d pr inted c"euil board to pro,id" the req uired pha",
sh ift fo r lu ll s ize d p<'dorm,,,,cc On each ban d This m ulti c le m e n ' dri",
""twO! k , combined with II I Q If"p. provides great Iy im proved performa n­
ce an d Ifue wi de band operat ion. T.5 :1 VSWR band"' id th is at I" a.t I M Hz
on ten mete". r-ihcen and twent y melers ca n be e xpecled to p,od uce
VSWk 01 Ie" th~n 1,5: I f,o m edg" 10 edge.

The TET 3F36DX a nd 3F37DX Iriba nd beam, provide e xcelle nl pe rlo!·
mance ano" tht> cnmplNe 'peq rum of the 10. 15 a nd 20 m et e r amaleur
ba nd, . High pe rlo rmance is accom plished ' hrough lhe u>e of a full si,ed
d riven elemen' fn r earh ba nd combin"d wilh efficient Hi Q tra ps fo r Ih"
p"'asihc clements. No Phone and CW 'ell;ng' w;lh the 3F360X and
3 f'370K Full band cove rage i, poss ible ,' ven w;lh the ne w a ll so lid sla '"
l,a nce iY"" You c"n e ' peel VSWR be low 1.5: 1 The 3 F36DX and
3F37DX are fed d irectly with a ,;n9le 50 o hm coa,;allin". No ba lun , o r
d ifIic ult to adju,t m"tell;ng t>eh.o rb dre used

3F36D X FULLSIZE DRIVEN ELEMENTS

TET invites you to co mpa re o ur pe rlorma nc e da t~ ag~in" Ihal of olher a nlenna man~fa ct urers TET. lhe le" de r in w';deband a nte nn" des ign. offers super io r
pe rfn rmanc e at a n "ffofda ble p r;ce. Join lhe crowd a nd switch 10 TET.

BAND
ELE­

MENTS

ELE'
MENTS

'"BAND VSWR

MAX TURN -
ELEMENT 800,'1 INC

IMPI::D ANCE LGTH LGTH RADli lS

WIN D
SURFACE

AREA

WI NO
LOAD ,'l AST

(ft 80 mph S IZE w,

TEJ3SP 141 21/28 , , ,"W BELOW 1.5 500hm rr 13'2 " 5,1 sq ft, 102 1b r 295 11>,
3F36DX 14121128 e ,., '"W BELOW 1.5 500llm 345" 16 5 ' 173" 9.58 sq ft 19 1 Ib , 46 3 1b
3F 37DX 1412 1/28 , 3/5/5 zxw BELOW 1.5 50 0hm 3411" 24 8 ' 17'5 ' I 1.3 sq . It 226 1b z- 55 1b,

Ca ll Fac lo ,y fot ANTENNA GA IN "eo ~nd fRONT TO BACK RA TIO ,

TET FACTORY DIRECT PRICE
3F36DX
3F370X
TE33SP

$199.95
$249,95
$174.95

CAll Toll FREE 1-800-654-}2}1

TET U.S.A., INC.
425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405·360·6410
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Lou l ook K4/HN
707 N£ 17th A ve.
Ocala fL 3167U

Meet the Little Giant
- everyman's sheet-metal tool

Photo A 1he brake ctemos to the \\orkbench and tbe brake bar is ctemoed dm\ n over the
sheer metal, here hent to -I S dewees for a keyboard top.

T he June, 1979, issue of
73 had an article by

WOIH I on build ing cus to m­
configured boxes . It was
based upon the reasonable
assumption that the aver­
age amateur does not have
access to heavy-duty shee t­
metal bending equipment. I
recently came ac ross a
piece of equ ipment that

made me see the situa tion
from a different viewpoint,
however, and this article is
based on the use of this
" ligh t-d u t y" e quipment
that is within the reach of
just about everyone.

The piece of gear I am re­
ferri ng to is the little Gia nt
Brake for fo rmi ng and

bending. Its name is fairly
descriptive, and it really
fills the bill for light-duty
bending . It c a n make
smooth bends to 90 degrees
in metal up to 1 b gauge
(that's about .0bO"). It can
handl e materia l up to 18"
wide, and the price is about
~20.00 . When a few ha nd
tools tha t most of us al-

•

ready have are added, some
really nice enclosures can
be produced fo r a buck or
two.

Mama is rea lly a soft
touch at times, so it took
on ly some mild persuasion
befo re I became the pro ud
owner of this sheet-metal
brake. Now, it doesn 't ma ke
dutc h be nds, joggles, and
ot her very exotic be nds, but
it can make a nice smooth
bend that I have never been
able to dupli ca te with a
bending block and a ham ­
mer. The abil ity to make a
nice crisp ben d withou t
waves o r ha mmer mark s
can put your efforts in a
c lass wit h com me rcia l­
q ua li ty cabinets.

I have bent a few boxes
over the yea rs, and, being
one of the world's laziest
hams, I have come up with
a few shortcuts a long the
way. The litt le Giant was
the excuse I needed to try
passing a few of them
along, so here goes!

Most sho rtcuts sta rt in
the planning or design
stage, and this is no excep­
tion . Your needs will dictate
your design, and what goes
inside will determ ine its
size. If the unit inside is to
be ac-powered . fo r exam­
ple, the transformer will
probably be placed near
the back along with the
fu se so c ke t and power
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Photo R. The layout i .. ~ /ued to the sheer meta! to guidf' cur­
t ing. II is ~/tJ(,(/ flmh lel t with the facror y-stra ight 1f' l t f'(/gf'.

afte r removing the metal
from t he brake .

No tice t ha t in Fig. 2(a}the
be nd s a re a ful l 90 deg rees,
w h ile in Fi g. 2(b) o ne
sha ll ow bend has been add­
ed to sla nt the keybo ard
face both for better appear­
ance and to aid in key iden­
tif ication if your skill in typ­
ing is more see than touch .
The base al so can be made
to overlap the top by 1/8 to
1/4 inch, as in Fig. 2(c). This
will provide a shadow ef­
fect that is very pleasing.
Mak ing the base a darker
color than the top al so adds
to its appearance-it ca n
some times make the differ­
ence between a box and an
enclosure.

There's lots of truth in
the old saying that "a coat
of paint hides yesterday's
mistakes." After painting,
add a few well-placed le t­
tering decal s and you r en­
closu re begins to look like a
co mme rc ia lly-made unit.

Plan ahead , and pu t in
enough room fo r the un­
expected. Remember. the
highest part inside doesn' t
a lways dete rmine the size.
Somet imes it' s t he front­
pan el lettering, bu t it cou ld
be the fan in back o r a me­
ter face th at decides the fin­
ished size .

I lik e to sta rt out with the
front pane l a nd place all of
the parts in the posi tions
they will occupy. O ne of
the advantages of rol ling
your own is that you can
cha nge yo ur mind at sever­
a l points about layout or
size without affecting you r
pocketbook. Ano ther good
point is that addi ng extra
roo m costs little or nothing .
This whole project cost me
less than five dollars for
material, with a lot left
over.

After establishing size
a nd shape, it's time to put
plans on paper. One of the
best sho rtcuts that I know
of is to make the layout on
paper that is glued directly
to the metal to be worked
with . This method offers
several rea l adva ntages. It

cord, Cont ro ls will be at the
front a nd t he circuit bo ard
will occupy the major por­
tion of the enclosu re , (I am
assuming that you will use
either a PC board o r perf­
board fo r the majority of
your c ircuits.I Once you
know what's going inside,
the sha pe and size is pretty
well nai led down, but don't
fo rget the front panel and
co ntro ls. The front panel
mark ings may very well de­
mand the greatest a mount
of area, and this may di c­
tate yo ur final design and
size.

I decided to try to illus­
trate my ideas by building
an ite m that the shack has
needed for a while : a key­
board enclosure. The shape
is o ne that everyone will be
fam iliar with , and I've
found nothing commercial­
ly available that of fers
the room needed for expan­
sion . It helps, of course,
that its basic shape is easi ly
perceived a s the " clam­
shel l."

I might point out that the
b rake w ill ma ke bends
slightly over 90 degrees, bu t
we can t ighten them up af­
te r we take the m ou t of the
brake. It' s a lso worth re­
membering that eve ry bend
does no t have to be 90 de­
grees . By opening or closi ng
the bends, we can make
some enclosu res t ha t look
p retty exoti c. You a re
limited only by yo ur imagi­
nation when it comes to
dressing up your enclosu re.

Fig .1 is a cross section of
the tool itse lf showing the
rela t ionship of the sheet
metal and the brake bar,
but with clamps omitted for
cla ri ty. The left half of the
tool (co nsisting of the brake
bar and the fixed angle)a nd
the sheet metal are held in
place and do not move. The
right half is movable and
can force the metal up to
about a 90 degree angle if
you need it. It is possible to
stop at any point between
that flat and the full up po­
sition. Slight adjustments
may be made in the angle
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eliminates the errors that
sometimes occur w hen
t ransferring a layout f rom
paper to meta l; no tes and
how-to in formation can be
added directly to the proj­
ect so that they are always
right in front of you; and, fi ­
nally, when you are done,
peel ing the paper off re­
veals smooth, unblemished
metal, f ree from scratches
a nd nicks .

l et 's a ssume that we
have all of our ho le centers,
outlines, bend lines, and
pertinen t information o n
o ur layou t. G luing the pa­
per to t he meta l takes only
a few mo ments. (Rubber ce­
ment can be obtained any­
where. and a a-oz. bottle
will last through several
projects .I l ay you r paper
la you t o n the metal w i th
the outlines matchi ng the
edges of the metal where
possible. This is assumi ng
that you 're worki ng from a
pie ce of meta l w ith a cou­
ple of factory edges. If not,
positioning should be done
to save for the next job as
m uch metal as possible.

Once in place, weight it
d o wn le a vin g one e nd
loose . Spread the rubber ce­
ment on the metal after
pee lin g back a corne r.
Cover t he meta l thoro ugh­
ly, bu t not heavi ly, o r you 'll
have lumps when you 're
done. Allow the paper to
fall back on the metal,

48 73 Magazine · August, 1980

smooth it down by hand,
and you a re ready to glue
the re ma inder of your lay­
o ut. Re mo ve the weights,
a pply cement to the rest of
the me tal , and smoo th out
the pape r ve ry ca re fu lly to
pre ve n t an y w rin k les.
Hold ing the fa r edge up
wit h the oppos ite ha nd
whi le working from the
edge already glued is the
best way to prevent it from
sticking prematu re ly. Rub­
ber cement acts like con­
tact cement, so don 't all ow
the paper to tou ch until it' s
in the right place; o t herw ise
you may have to sta rt over
again. (If you have used
heavy stock , li ke wrapping
paper, you can peel it off
without losing your layout.
if you do goof .

At this point, it is a good
ide a to take a ll o f your com­
po nents, place them o n the
layout, a nd recheck c lea r­
a nces . It takes only a few
mi nu te s, and it is c heaper to
catch a mistake here than
after you sta rt c ut t m g and
drilling .

We have one more de­
sign considera tion to make,
a nd that is how to ho ld the
top and base together. The
an swer is fairly easy. Today,
even ai rpla nes a re stuck
toge ther with g lue, so we' ll
t rust a tube of Super Glue
to so lve this problem. See
Fig. 3. Cut small scra ps of
metal mto strips about 2"

by 1", Bend them into 1" by
1" by 1" . Po sit ion these tabs
on you r cover, dri ll through
top a nd ang le at the sa me
time, faste n toget her with
shee t-me ta l sc rews , and
you' re ready to g lue them
to the base .

Put the top in p lace to
ma ke sure the tabs will po­
sit io n it cor rectly . Then re­
move the top. add one drop
of ad hesive to each tab,
and p lace the top back into
pos itio n. Pre ss the tabs a nd
base together for about 10
seconds, and you 're done
wit h that problem.

A coup le of ite ms worth
re member ing: Store the Su­
per G lue in an upright posi­
tion or it doesn't last long,
and w hen using it, use one
drop on ly a t each position.
(A ny more a nd it doesn't
work. ) And it might be a
good ide a to have a bit o f
so lve nt o n hand for "des ign
c ha nges"!

The sa me te chnique a lso
can be used fo r mounting
ci rcuit boa rds, la rge capaci·
tors, a nd even small t rans­
formers. No fancy measur­
ing is req uired: Just bend up
a cou p le of brac kets as in
Fig, 4, fa sten them to the
c ircu it board, position and
glue . If you wis h to moun t a
bulky item undernea th t he
boa rd, just ma ke the brack­
ets a little taller. You can
even double stack your cir­
cuit boa rds by gluing brack-

ets to existing brackets ,
Fabrication is the nex t

ste p. It is best to d rill a nd
c u t e very hole in the me tal
befo re be ndin g , Center­
punch and drill eve ry hole
w it h an ,06Q"·d ia me te r bit
before drilling larger hole s.
This pre ven ts the la rger bit
from skipping ou t o f a
punch ma rk and marring
the pa nel.

large o r irreg u larl y­
sha pe d ho le s ca n be cut
w ith a n ibbler or a sa be r
saw. Clam p your metal to a
th in piece of wood and saw
the metal and the wood a t
the sa me time . This wi ll
keep the saw from rippi ng
o r bendi ng the me ta l. A
hole will be req uired for the
saw blade or the nibbler.
The nibbler wi ll require a
sl ightly larger hol e than the
saw blade.

It is eas ie r to file away
burrs before bending. O ne
more check with the parts is
worthw hile, a nd do n't for­
get to double-c heck the d i­
re ction of you r bends . If ev­
erything fits and doesn't
threaten to interfere a fter
bendi ng, we' re ready to go.

For most e nclosu res to
be built, bend a llo wance
ca n be ignored. With the
th ickness of me tal usua lly
used , simp le cabinets will
come ou t O K withou t wor­
rying too m uch about the
st re tc hing of the metal . If
you sta rt using me tal more



Photo C. The keyboard is placed in the base and positioned vo that/he top fits over it cor­
rectly; it then is glued down.

than .030" thi ck, things may
sta rt happening, however.
The brake can make a com­
pletely sq ua re bend, but the
metal may fra cture a nd/or
the brake co uld be d am­
aged by the heavier metal.

It is best to use a rul e of
thumb of 1 Vi times the
metal thick ness. To get the
bend line in the cente r of
the bend, it must be posi­
tioned with so me accuracy.
Fi rst, leave the bend line
back from the pivot line of
the brake by one metal
thickness and the brak e bar
back from the bend line by
half the metal thick ness.
The bend tha t results is the
tightest I can ge t without
the possibility of problems.
Bend the metal too tightly
and the outs ide of the bend
stre tc hes, possibl y fractur­
ing, while the inside com­
presses, with possible dam­
age to the brake. The prob­
lem is worse with thi cker
materi als and is mo re no­
ticeab le in aluminum t ha n
in stee l.

The brak e is made of
a lum inum, a fairly hard a l­
loy, but it is a light-duty
tool , so play it sa fe. Baby it
a li ttle. The people who
make it say it's OK to use it
on a luminum or stee l up to
.060", but make su re you
use mild stee l. I normally
co nfine my use of steel to
.030" or thinne r as a hedge
aga ins t d am a gin g my
brake . (Softer me tal s such
as brass, co ppe r a nd alumi­
num shou ld be OK up to
.060"; ju st don ' t for ce
them.)

Se tti ng up the littl e
Gia nt is s imp le. It has
mou nting hol es in each e nd
b ra c ke t for permanent
mounting, or it may be
c lamped to the bench with
C clamps. I use the clamps
as the bench space is at
a premium , a nd Mam a
doesn 't like holes in the fur­
niture. Photo A shows the
brake in some deta il . The
fixed sec tion is held to the
be nc h w ith t h e larg e
clamps and the brake bar is
used to hold the work in
place with sma lle r clamps.

T h e m o v a ble sect io n
sho uld be posit ioned away
from you so t ha t you can
see the work as yo u bend it.
It' s a good idea to cut and
bend a few test p ieces to
ge t a feel for wha t happens
to t he metal and how much
yo u' ll ac tua lly have to
fudge with your bend lines .
It will be quite edu cational
and decidedly cheaper than
making mistakes later.

Alu m inu m is e asy to
work with as long as you
don't t ry to use one of the
harder a lloys. I ge nera lly
prefer 2024T3 o r T4. The
6061 all oy is harder, but will
do in a pi nch. The harder a l­
loys are more diffi cult to
work with and genera lly are
unn ecessary fo r our kind of
app lica t ion. The dead soft
materi al , ava ilab le in sheets
at hardware stores and lum­
be r ya rds , is O K for small
enc los ures, but w ill not be
rigid e no ug h for larger
o nes. It requires the addi­
tio n of "stringers" (sm all an­
gles to add ri gid ity) glued to
the backside of larger un-

supported panels .
O nly a few hand too ls are

necessa ry. The d rill can be
an e l c heapo. It shou ld han­
d le a step b it up to Vl" in
soft ma teria ls, The nib bler
requires abo ut 3/B" diame­
ter holes to get the head
through. Do n' t use the step
bits o n ha rder mate rials
with a ~"dri ll, o r your d rill
won' t last too long. If yo u
intend to go to flush sc rew
heads, you'l l need a coun­
te rs ink, a set of taps, a nd
the appropriate dril l bits.
They can be pu rchased in a
ha ndy little plastic kit
which has the taps, t he cor­
rec t bits to match the taps,
and a ta p handle . Th e
pieces can be purc hased in­
d ividua lly a t some savings.
(You may e lect to use pan­
head s heet-meta l sc rews
and el iminate them ent ire­
ly)

A rat-tail file, a tri angu­
lar-shaped o ne, a nd a hal f­
ro und file will do nicely for
cleanin g up burrs and hol es.
A sma ll Shu r-Fo rm plane is
nice fo r corners and ragged

edges, but the files will do
the jo b just as well. They're
just a li ttl e more work.

Aviation shea rs a re best
for cutti ng o ut your ba sic
b lank. They a re ava ilable in
left cut, ri ght cut, a nd
stra ight cut. It wou ld be
nice to have them all, but I
get along with one set of
st ra ight cut. Most of the
work is st ra ight lin es, and
it's onl y unhandy, not im­
possible , to cut curves with
the st ra ight cut shea rs.

To s u m m a r iz e: Wi th
slight va ria tions in sha pe,
slope, and size, yo u ca n de­
ve lop so me real eye-ca tc h­
ing ideas. The top can be
made in seve ra l pieces to
add to the accessibil ity. The
rear apron can be made as a
sepa rate p iece a nd glued to
the base so t ha t the power
cord, fu ses, and permanent­
ly-mounted items do not
have to co me off with the
cover. The rear panel of the
cover can be sho rte ned or
notched to clea r tho se
items.

Another approach, where
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l ight color on top can be
quite att ract ive. You might
try one of the o ld favorites
like black crink le, and a
light cream or blue on the
top. The crinkle sprays just
like any other paint, but
wrinkles up in a random
pattern as it dries,

Lettering is available
from your local electronics
sto re or art supply house in
the form of decals or rub-on
types. It wou ld be a good
idea to check prices at both
places . You might be wise
to buy some spra y fixative
from the art store to put a
c lea r coat over the lettering
to keep it f rom rubbing off .

Everyone runs sho rt o f
ideas on occa sion. If that
should happen to you, try a
little amateur espionage.
Slip down to your loca l ap­
pliance or ham store and
eyeball the other guy's solu­
t ion to a sim ilar problem. If
you keep your coo l, they'll
never know that you are
007. •

fro nt and back panels .
W hen eve ry t hing look s
good, drill th rough both
pieces and fasten toget her
with sheet-meta l screws. If
you want to d ress it up. this
would be the place to use
flat-head machine screws
for a completely flush pan­
el.

Don't skip painting the
fi nished pro du c t . Many
pro jects that look looked
" ho-hum" befo re wil l loo k
really nice when painted . If
zinc chro mate is available,
use it as a base coat before
add ing co lor coats. It is
easier to spray several light
coats than risk runs f rom
too much at one time. It is
always d ishear ten ing to
have a job al most done and
then have to sand out a
paint run or, even worse,
have to strip it back to bare
metal and start over. Runs
are almost always a sign of
impatience.

As for colors, a dark co l­
or for the bottom and a

as a flush joint. The f lush
joint is the more attract ive
of the two and only slight ly
more difficult to make.
Strips are glued beneath the
lips of both front and back
panels. Set the top panel in
place and align it to the

S fllIPS

shielding is not a considera­
tion, is to make the ends of
wood. (See Fig. 5.) This al­
lows us to make the front
and rear as integral parts of
the bottom. The top is then
the removable piece. It can
either overlap or be made
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On Ten FM
- home of the free, land of the brave

Fig. 1. Improved FM modulator. "Cbotce value IS not
cr itical. 100 uH to 2.5 mH is suitable.
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The wo rd is out: 10­
m eter FM is defin i tely

the place to be. Want to
escape the " app liance op­
erato rs " and the "twist two
wires together, you 're on
t he air " crowd? Well , up on
29.0 M Hz you' ll find a
hear ty breed, mostly exper­
imente rs and t inke re rs
w ho've converted , modi­
fied, and cajoled o ld com­
mercia l FM gear or ham­
ba nd eq uipment into f re­
quency modulating on 10
meters. The combination
of channelized operation
(convenient), noi se-f re e FM
recep t io n (easy on the
ears), and rol le r-coaster 10­
meter propagati on (fun!) is
most int riguing-i t' s real ly
a mix of HF and V HF opera­
tion -you can sometimes
work coast-to-coast with
QRP, and there are FM re­
peaters to p lay with, too

To give you a sneak pre­
view of our p lans, we're go­
ing to start with two in ex­
pens ive, read ily-avai lable
circuit boards (the guts of

TOPI ~'O~

CB BOA~D

'O~ IGI ~ A llY

lO W S'O f Of
S P[ AK€ R )

AF OHIAT/ON
CuPPfR CONTRO L

an 11 -meter CB transce iver
and an FM scanner), m ix
thorough ly, and recy cle in­
to a compact , s-wa tt .
channe lized FM transceiv­
er fo r 10 meters, with all
the usual amenities such as
no ise-opera ted sque lch,
PTT, repeater offsets, and
even a scanner. Note that
thi s w il l not be you r usual
CB-t0-10 conversion!

At th is po int , you may
logically ask: Where are we
going to get the raw mate­
r ial for our pro ject? For­
tunately, we won't have to
scout around fo r t he right
CB transce iver to convert.
By " right" I mean tha t t ype
of CB transceiver w hich
can be converted to 10
meters most easily, with
the fewest changes and
modi fications. Typical ly,
the 3-c rystal PLL type of CB
fits the bil l.

Now, the first unit t hat
we're going to use in t h is
project consists o f t he
main ci rcu it board of CO
t ran sceiver s tha t were

OfCOUP/.ING

TO TP -B 0 "
CB BOARD
( VARACTOR)

made for Hv-G ain, Mid­
land , and other manu fac­
tu rers and are of t he latest
3-crysta l, PLL, 40-channel
type. These little gems are
top quality boards which
measure only about 5" X
6" and come complete ex­
ce pt for some external ,
easily added item s suc h as
volume and sque lc h pots.
The boards can be con­
verted easily to 29 .6 MHz
(or any other part of the
10-meter ba nd) with only
one crysta l change. You 'l l
get about 6 Watts of rf out­
pu t from them in FM ser­
vice and have full receiver
sensitiv ity to boot. The CB
boards are avai lable from
severa l sources by mail, at
a low pr ice. Speci fy the CB
ci rcu it board with a 40­
channel sw itch. The sec­
ond board, which we'l l use
for FM recept io n, w i ll be
described in a later sec­
tion.

Now, before you get the
wrong idea about the com­
plexity of t hi s project, let
me just say that I' m no
e lect ri ca l eng ineer - l
pro bab ly couldn 't des ign a
ci rcu it to save my life!
W hat does appeal to the
ham in me is to take al­
ready exist ing circuitry and
equipment and blend t hem
to get so m ething new and
d ifferent.

The fi rst th ing to do afte r

orderi ng t he CB circuit
board is to send for the one
crysta l you 'll need to get
on 10 meters. There are,
ho w ev er , two quest ion s
that need to be answered:
W hat frequencies are used
for 10-meter FM operation
and how does thi s relate to
the c ry stal we 'll ne ed?
There is a 10-meter FM
band plan w hich is univer­
sa l ly observed . The na­
tional sim plex and calling
f requency is at 29.60 M Hz,
with an alternate at 29 .50
M Hz . Repeater pa irs are
found at the follow ing in­
pu t jou tpu t f re quen cies:
2952{2962, .54164, 56166 ,
and .58/.68 M Hz ,

The repeater output f re­
quencies also are used
so m et im e s for sim p l ex
operat ion o n a non-inter­
ference ba sis-you'll al­
ways be abl e to tell if
you 're QRMing a repeater.
Always a v o i d si m p l e x
operation on the repeater
input frequencies for ob­
vious reasons! At present,
all 10-meter FM activity
happens to be between
29 .5 and 29.7 M Hz, al ­
though narrowband {+ 5
kHz) simp lex operation is
al lowed down to 29.0 MHz.
In summ ary, then, w hat
we'l l need is at least 200
k Hz of gap-f ree coverage,
in 20-k Hz steps, from 29.5
to 29.7 M Hz .
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Fig. 2. Part ia l schemat ics, A M i-I .Hrip (top) on CB board. and FM j- f strip on scanner board.

Since the to-meter FM
portion l ies at the upper
edge of the band, I wanted
channel 40 to come out at
29.7 MHz to avoid wa st ing
any cha nne ls, This ensures
cont i nu o us coverage, in
lo-kHz steps. down to 29.5
MHz. and c hanne l l takes
you a ll the way down to
29.26 M Hz for any f uture
sim ple x FM activ ity. Also,
wit h this sc heme. the chan­
ne l frequencie s are easy to
figu re ou t . Just ta ke the
channe l number, add 30
and ha ng 29. in front of it.
For example, c ha nne l 30:
30 + 30 = 60; placing 29.
in front gives 29.60 MHz.

Som e Improvements
A previously published

a rt icle cove rs the theory of
o p e ra t io n o f these C B
boards, selec tion of crysta l
freq uency, a nd deta ils o f
se tting them up for fM op­
eration. ' In th is article, I
will de scribe a different ap­
proach to the co nve rsio n,
parti cularly on the recep­
tion side, but you shou ld
refer to Refere nce 1 for the
basi c conve rsion informa­
tion.

fir stly , c rys ta l X101,
originally 11 .8066 MHz ,
should be c ha nge d to
12.5716 MHz to get chan­
nel 40 o nto 29.7 MHz. Sec­
o ndly , t o improve the

audio punch o n transm it,
I've mod ified the fM mod­
ulator ci rc uit a bit a nd add­
ed a full -wave aud io clip­
per and low-pass filter. See
Fig. 1 . The com bi na tion of
two stacks o f silico n diode
clippers provided the right
a mount of clipp ing for my
particular m icrophone/CB
bo ard co mb inat io n, i.e. ,
about 2 x 0.7 volts
'l .a-volt clipping level.

One stack of ge rmanium
diode s a nd o ne stack of
silico n d iodes would give a
0 .3 V + 0 .7 V = "l .Ovott
clipping leve l, for example .
The com bina tion o f Rl , the
d eviation pot , and t he
O,l ·uF capacitor comp rises
a low-pass filter to el imi­
nate so me o f t he crud
wh ich is generated by t he
clipping, The cli ppe r pro­
vides a very worthwhile im­
prove ment in average de­
viation level (ana logo us to
a ve rage modu lation per­
ce ntage o n AM). Also, I've
used a c hoke instead of a
resistor to feed audio to
the vari cap c irc uit to im­
prove aud io q ual ity . Final­
lv. for slight ly more rf out­
put, try jump ing R131 (10
Ohms) on the CB board .

FM Reception: Plain o r
Fancy'

The p rev io usly refer­
enced arti cle describes a n

IC limi ter/FM dete ctor/
noi se-operated sq uelc h ci r­
cui t fo r fM re ce pt ion in
conju nct ion with the CB
board . Howe ver, I c ho se a
di fferent route to FM re­
cept ion. My path sta rted
ma ny months ago at a ham­
fes t where Sc ie nc e Work­
sho p was running a d isplay.
O ne of thei r sa le items was
a n E. F. John son Mono­
Sc a n UHF- FM sc a n n ing
monitor receiver board.
These co m pa ct uni ts come
co m p le te wit h fro nt panel
and a ll co nt ro ls and lack
o nly a speake r and case .
They ca n be run on 12 V d e
o r 117 V ac if you add a
step-down transformer, as
the re ct ifi er, filter, and reg­
u la tor are built in . It s
dou ble-conversion FM i-f
st rip uses two filters a nd
two ICs for hard-lim iting
and quadrature FM detec­
tion; t he sq ue lch ci rc uit is
noi se-operated .

The Mono-Scan can run
t hro u gh e ight UHf fr e·
quen cies (i t require s one
c rysta l per frequency) a nd
ha s the usua l scan skip!
lock-out switching arrange­
ment and channe l light in­
d icators. The units mea­
sure a bout 6" X 7" X 2" ;
their frequency coverage
in stock fo rm is intended
fo r the 450-MHz co mme r­
ci a l fM band, but the y can

cover the 7a-cm a ma teur
f M freque ncies, too. The
sca nne r board s a lso a re
avai la ble by ma il at very
rea sonable p rices .'

What interested me even
mo re, though, was the fac t
that the sca nner's i-f fre­
quenc ies, 10.7 MHz and
455 kHz , matched those of
the CB board. This pointed
toward the possiblitv of
mating t he i-f st rips of the
two boards to provide fM
re ce pt io n: The CB board
wou ld be the t una ble fro nt
end and first i-f a mplifie r
a nd the sca nne r would pro­
vide further amplif icat ion ,
limiting, a nd FM detect ion.
I felt that this combina tion
wo u ld yie ld superior fM re­
cep tion due to the use of
proper i-f bandwidt hs in
the re cei ver.

Brie fly, a narrowband,
± 5-kHz-devia ted FM sig­
na l ac tua lly turns ou t to be
a bout 13.6 kHz wid e, be­
ca use with f M signa ls you
must co nsider at least the
first two se ts of sidebands.
Co nt ra st th is with an AM
signa l where only one set
of sideba nds is even gen­
erated . This means t ha t for
optimum deviation accep­
tance of full y-modul ated
fM signa ls, least aud io di s­
tortio n, and greate st noise
sup press ion during fu ll de­
viat ion, your fM receiver
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sc hemat ic revealed that a
rnultivibtator c ircu it dr ove
a st ri ng of eight tra nsistors,
one for each cha nne l, o ne
at a time in seque nce, to
provide a stepp ing ac tion
from o ne chan nel to the
n e xt. Ea c h of th e se
" switching" tra ns istors is
se t up to provide a ground
fo r both the app rop riate
crys ta l and c hanne l in­
dicator light when momen­
ta rily " add ressed" by the
mu ltivibrato r. The pres­
ence of a signa l unsquelc h­
es the receiver and stops
the scanning act ion; when
the squelch closes, sca n­
ning action resumes,

Putting a voltmeter
across one of the transistor
collectors showed that the
voltage swung from + 9.6
V dc when off channe l to
+ 0,2 V dc when on chan­
nel-the latter corre­
sponds to a grounded con­
di tion , bei ng close enough
to zero volts. Any possibil ­
iti e s o f in te rfaci ng t he
sc an ning ci rcu it with t he
CB bo ard wo uld depe nd o n
the logic a nd voltage level s
needed by the Cll board 's
Pll frequency syn thesizer
ci rcu it fo r c ha nne l se lec­
tion; i.e .. what polarity and
voltage level s would be
necessary?

C o ing back to th e cn
boa rd sc hema t ic, the fo l­
lowing inform a tio n wa s
glea ned, The PLl d ivider
circuits require about + 5
V dc on each divider gate
to beco me act ivate d
(turned o n) and less than
+ 0.2 V dc (gro und) or an
open line to be deactivated
(turned off). l oo king back
at the la st paragraph, it's
clear that not only are the
logic level s backwards on
the two boards, but the
voltage levels are wrong,
too. Therefore, so me so rt
of interface circuit would
have to be developed that
would: a) invert the logic
levels, and b) d rop t he
voltages from 9.6 V de to 5
V de.

Fig. 3 shows just o ne of
the scanner's e ight ide n­
tical switc hi ng c irc u its;

Scan lQ-Meter FM,
Toot Yup!

All those bl ink ing lights
on the scanne r intrigued
me greatly -wouldn't it be
neat to have a scanning FM
receiver on 10 meters? By
being able to listen to both
simp lex frequencies and a ll
of the repea ter outputs , it
would be easy to spo t band
openings a s we ll as to keep
tabs o n the gang. Also, it
might be possib le to select
transmit freq uencies from
the scanne r fro nt panel
wit h the push of a switch.

A look a t the scanner

FM i-f st rip), remove AM i-f
fil ter CF101 fro m t he CB
board a nd move the coax
connectio n to th e high side
of the primary of trans­
former Tl07 o n the CB
bo ard , This is Point " A" as
ind icated on the schematic
in Fig. 2 and was se lected
as providing the best im­
pedance match to t he FM
i-f filter, Z2, on the scanner
board. Cut the foi l from the
high s ide of the secondary
of Tl5 to filter Z2 and re­
move the 11 .186-MHz crys­
tal. Yl , from the sca nne r
board ,

Receiver alignment isn 't
much different than be­
fore : Using a weak (noisy)
signal , touch up l112 ,
Tl06, and Tl07 on the CB
board for maxim um quiet­
ing and d itto for Tl l 1 on
the scanner boa rd . T1 12,
the FM detector adjust­
men t, should be set for
maximum aud io recovery
consistent with m inimum
distor tion. Keep the a lign­
me nt signal as smal l as pos­
sible during adjust ments.
You can expect be tter tha n
0.5-uV q uiet ing se nsit ivity
and a steep qu iet ing cu rve
if you do a ca ref ul job on
th e a l ign me nt-s p e n d
some ext ra time here; it' s
worth it.

A few item s will fini sh 'e r
up , You can increase the
no ise -o per ate d sq uelc h
sensit ivity by changi ng R66
(1 k Ohm) to 150 Ohms and
R65 (6.8k O hms) to 620
Ohms,
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Afte r you are satisfied
that all is well , you may
ma ke a pe rmanent connec­
t ion as follows: To disab le
the AM i-f st rip (we want all
of the signal to go to t he

where al ong the underside
rear edge of the board . The
s pe a ke r goes fro m t he
negative side of capaci tor
C66, a 330-uF unit o n th e
left side of the boa rd, to
th e power supp ly negative
lead . To temporarily inter­
face the CB and scanne r
boa rds, simp ly run the in­
ner co nd uc to r o f a short
piece o f coaxial cable fro m
term ina l 1 of CF10l on the
CB bo ard to the high side
of t he secondary of tra ns­
fo rmer Tl 5 on the scanne r
bo ard . Gro und the shield at
both ends. ln t his way, you
can temporari ly run both
the AM and FM i-f strips
simul taneous ly to make
s ure t hat everyth ing is
perking OK_ You will note
that thi s combination is
quite hot in t he sensitivity
department-the FM i-f
st rip has enough gai n to
limit on noise alone.
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Fig. 4. One of the eight inverter circui ts.

82011

must be a t least 13.6 kHz
wide. The scanne r has suc h
an FM filter o n board , so
let' s try it!

The next question is, of
course, will it work ? It was
eas y to find out - all it
took was a sho rt pie ce of
coaxia l cab le runnin g from
one board to the other.
Ref er to Fig. 2 for partial
sc hematics of the AM and
FM i-f strips. For va rious
reasons, I c hose to " cross
over" the signa l at 455 kHz
ra ther t han 10.7 MHz. Inci­
den tall y, this so rt of hybr id
ma tch will work with other
recei ver/i-f strip combina­
tions as well , as lo ng as
they have an i-f frequency
in common. '

Getting the sc a n ne r
boa rd up and run ning is no
problem-you 'll need only
a speaker and 12 V dc. A
schematic and parts loca­
tion diag ram is provided
with each scanner. Plus 12
V dc from pin 20 o n the CB
board goes to the plus side
of capacitor C79. a l000-uF
un it. The negat ive powe r
lead can be app lied any-

VO~TA(;[S OF'-C [ ~

O..·c [ ~

. ~ ~ _ U ,STOll ' ..li E " .. • . ..n. '0"

Fig. 3. One of the eight scanner board circuits.
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Table 1. PLL divider ga te combina tions.

,. 25+26 +27 " , 3 "
,1 ,0 Gate Values

F(MHz) Ch # N + 256 + 224 + 16 •• ..;. 4 ., • 1
29.50 20 248 X X X

.52 22 250 X X X X

.54 24 252 X X X X

.56 '6 254 X X X X X

.58 28 256 X

.60 30 258 X X

.62 32 260 X X

.6' 3' 262 X X X

.66 36 264 X X

.68 38 266 X X X

.70 40 268 X X X
7 8,9,&10 11 12 ' 3 14 ' 5 Pll pin

Notes: numbers
1. "X" means divider gale energized by application of + 5 V de.
2. ..;. 1 gale nol activated on even-numbered channe ls.
3. Gates lor 25,26, and 27 are tied together on ci rcuit board to tunc.
non as single..;. 224 gate.

L - - ---1>1-- ----> TO · 8
GATE

S~ Ow N 15 N , n 4+I G + S ' 24 8 .
w ~I C ~ 15 C~A N NEL 20- 2 g .~0" H ,

Repeater Operation, Toot
Yes, V irginia, there are

The fu l l diode- matrix ci r­
cu it ca n be foun d in Fig. 6. I
bui l t the matrix on a smal l
perforated board (0.042"
holes) along w ith t he eight
inverter t rans istors. A sim­
ple 6-V dc zener-diode reg­
ulator also was included to
supp ly the inverters -see
Fig. 7. A vo ltage level of 6
V d c was chosen to over­
come a O.7-vo lt d ro p
t hrou gh t he d iode matrix,
giving about 5.3 V at the
PLL d iv ider gates . The
switch, 52, in Fig. 7 selects
either t he scanning mode
or manu al channe l selec­
t ion via the 40-channe l
switch by rout ing 6 V d c to
either the scan inverters
o r t he m anu al selector
swi tch. The matrix shown
in Fig. 6 is w ired to scan
c hannels I t hrough V I I I as
29.50 , .56, .58, 60 , .62, .64,
.bb. and .68 MH z; any other
frequenc ies can be pro­
grammed in by consu lting
Tab le 1 and rewiring the
matr ix accord ing ly.

I t works like a charm.

mat rix. Th e m atri x selects
the ri ght comb ina t ion of
gates for each part icular
frequency and t he d iodes
provide isolati on between
the gates.

Suppose, fo r examp le,
that we wish to select 29.50
MH z as the first scanned
c hanne l. Tab le 1 shows
t hat the + 224, + 16, and
+ 8 gates m ust be activat­
ed, to give a to tal N va lue
of 248, by the first inver ter
via a m atri x. Note that the
+22 4 gate i s actually
made u p o f t he + 32, + 64,
and + 128 gates all tied
toget her to act as a sing le
+ 224 gate. Fig. 5 shows us
the arra ngement that the
f irst inverter and d iode
matr ix wi ll use to give
us 29.5 M Hz. A second
scanned frequency wou ld
req u ire t ha t a d iffe ren t
combina t ion of ga tes be
activa ted, w hich wou ld be
done by a second inverter
c irc u it (connec ted to point
B of t he scanner's second
channel sw itching transi s­
to r) and diode matrix, and
so on, f or all eight scanner
c hannels.

Fig. 5. Basic diode matrix.

--- -+f- - --> r cI " 2 24
GATE

TO COlLECTO~ <_ _ --+ >1-__• ,. ' 0 , ",.y+ u r L

Of IN v ERTE R GATE DI V IDE CIRCUITSQ'. f 1G.4

t he othe r d iv ider li nes
would remain at ground,
therefore deact iv ated .

In Table 1, the actua l fre­
qu en ci es, c han nel num­
bers, values of N, and com­
binati ons of active d ivider
gates are show n for fre­
quenc ies from 29.5 to 29.7
MHz, in 20-k Hz steps, N ote
that one divider line, the
20 = 1, is never act ivated
because it su bt racts 10
kHz and all o f our c hanne ls
are on even f requencies .
To d igress just a bi t , w hat
th e manual 40-channel
se lector switc h d o es is
selec t the ri ght comb ina­
ti on of d ivider gates for
each channe l to give the
desired f requency. In i t are
seven SPST sw itc hes, one
for each ga te, ac tuated by
a p rog ram med mechanical
cam; t he correct combina­
t ion o f sw itches is selec ted
by t he cams as the switch
shaft is turned to a par­
t i cu l ar c ha nnel. Essen­
tial ly, t he sw itc h is a
mec hanical b inary-coded
deci mal cou nter.

W hat we want is to have
t he sc an ner se lec t t he
c hanne ls e lec t ro nic a l ly,
le tti ng it do t he kn ob
tw isting for us. As each
sc anner channe l is ad ­
dressed , a correspond ing
inverter transistor prov ides
the necessary 6 V dc, wh ich
we wi ll apply to the ri gh t
co m b inatio n of d iv ider
ga te s through a d iode

each one operates as a
ground ing sw itc h when ad­
dr e ssed , i ts c o l l e c to r
sw inging from 9.6 to 0 .2 V
dc. Fig. 4 is an inverter cir­
cuit which was f igu red out
after some head sc ratc hing
and pencil biting. Thi s sim­
ple NPN tran si stor ci rcu it
has its base c irc uit hooked
to the coll ector of the scan­
ning sw itch trans istor at
point B of Fig. 3. As the
scan tran sistor goes from
9.6 V (cut off) to 0.2 V (con­
duction), our inverter d oes
just t he opposite, sw ing ing
from 0.1 V (conduction) to
6 V (cut off), which , as we'll
see later, is close enough to
what t he Pll needs. I used
inexpensi ve 2N2222 tran­
sistors for the inverters, of
whi ch w e'll need eight, one
f o r eac h scan c ha nne l.
Switch SW1A on the scan­
ner bo ard (Fig. 3) is t he scan
sk ip/ lock-out for the first
scanner channe l, and SW l J

is the M aster Scan/Manual
sw itc h.

The next question is how
we propo se to get these
now proper vo ltage and
logic level s to the ri ght
combina t ion of PL l div ider
gates on the CB board to
select the c ha nnels we
wan t. Like most digital cir­
cuits, the divide-by-N ci r­
cu it in the PLL, which gives
us different frequencies by
varying the va lue of N,
works using bi nary instead
of d ecim al numbers. In
o the r words, it operates us­
ing t he number " 2" as a
base and pow ers thereof .
For exam ple, 20 = 1, 21 =2,
2 2 = 4 2 l =8 2 4 =1 6, , ,
2 1 = 32 2 ~ = 64 2'= 128, , ,
and 2 8 = 256.

In o rder to select and
d ivide by any particu lar
va lue of N to get a cer ta in
frequency out o f our Pll,
we've got to energ ize the
right com bination of d ivid­
er gates. For instance, if it
takes N = 224 (channel l in
our scheme) to give 29.26
MH z, t hen we would ac­
ti vate (by applying 5 V d c)
divider gates 2s, 2 6

, and 2'
bec ause thei r values of 32
+ 64 + 128 = 224 = N;
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Fig. 6. N otes: All d iodes are' N91411 N4148. Seven diodes shown from 40-channel switch
m ust be used to provide isolation from any matrix used. Pins 8, 9, and 10 of PLL are tied
together to act as a single + 224 gate.
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in the same fashion as the
original eight inverte rs;
these channels are set on
the repeater output fre­
quencies, i.e.. 29 .62 to
29,68 MHz. The add itional
4 X 6 diode mat rix was
wi red to selec t the corre­
spondi ng repeater input
frequenc ies, i.e.. 29.52 to
29.58 MHz, and connected,
in pa ra l le l w ith t he original
8 x 6 d iode m atrix, to each
of the PlL gates. Now, the
same SPOT reed re lay is
used to toggle 6 V dc be­
tween the o riginal set of in­
verte rs on receive and the
new set of inverters on
t ran sm it, thus selecting a
repeater output freq ue ncy
on rece ive and the corre­
spo nd ing repeater inpu t
frequency on t ransm it.

Fo r example, with the
mat rix shown in Fig . 6, scan
channel VI , the second re­
peater output frequency, is
set for 29.64 M Hz . The cor­
respo nd in g repeater input
freq uency would be 100
kHz below, at 29.54 M Hz,
so the second Iine of t he
new 4 x 6 matrix should be
wired up to provide that
f requency from t he PlL;
Tab le 1 tells you w hich Pll
l ines have to be activated
for t hi s freq uency. Thi s cir­
c uit i s " go o f -p r o o f,"
too-i f you ac cidenta lly
select a non-repeater out­
put f requency on t he scan­
ner and t ry transmi tting
while in the repeat mode,
the t ransmitter w ill simply
not key up,

As you can im agi ne,
some rather in teresti ng
things can happen on these
mac hines. For instance,
how would a C4 to KV4
QSO via a WR2 grab you?
Or how about two QSL
cards for just one contact ,
such as when I had a QSO
wi th a K L7, firs t via a WR6
machine and then, imme­
diatel y follow ing, a d irect
contact on the same fre­
q uency, w ith both of us
ru nn ing reve rse split. I
figure that the single QSO
counted for two states
worked ! Of course, work ­
ing fro m New Jersey to

---0

t o ~ ~

AT S 2
(F'G . 1)

SPOT reed relay to toggle 6
V dc between t he scan in­
ve rter circuit on rece ive
and the 4o-channel switch
on transmit. The plus side
of the relay coi l can go to
the + 12 V dc line on the
CB board and the negat ive
side can go, via 54, the sim­
plex/repeat sw itch, to pin
13 on t he CB board, whic h
is brought to ground on
transmit by the PTT switch.
To provide reve rse-spl i t
capab ili ty, simply wi re a
OPOT swit ch to inter­
change the 6 V dc lines per
53 See Fig. 8(a) for detail s.

I took this concept one
step further to prov ide
comp letely au tomatic re­
peate r-offset operation,
albeit with a more complex
circui t , as shown in Fig,
8(b). An extra four inverter
circu its, identical to the
first eight, and a 4 X 6
di od e matr ix were con­
st ruc ted. The base circuits
of each of the fo ur new in­
ve rte rs were connected to
each of the scanner trans is­
tor channels V through V I I I

possib il ities for doing thi s:
Either shift the t ransmit­
offset osc illator, Q109, on
transmit or else program
the PlL to do the sam e. The
fir st approach looks the
easiest -you would need
only a small SPOT reed
relay to swi tch between
the exist ing 10.695 -M Hz
trans mit-offset crystal and
a new crystal at 10.795
M Hz for repeater opera­
t io n. The new crysta l has to
be higher in frequen cy to
give us a downward shift
beca use o f the m ix ing
sc heme in the t ransmit
mode. You would have to
be careful of st ray capac­
itance, though, so as not to
pull the crysta l frequency
off. Also, this arrangement
does not allow " reverse­
spli t" repeater operation.

1 he second approach is
even sim p le r. Set your
scanner in its manual m ode
to the repeate r ou tpu t f re­
quency and set t he 40­
channel manual selector to
the re pe ate r i n pu t f re ­
quency. Then wire up an
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10-meter FM repeaters, but
no, they don't sound quite
like the 2-meter machines!
In my locat ion (northern
New Jersey), t here are two
1G-meter machines with in
ground-wave range p lus
many other machine s
hea rd via sk ip. Most of t he
repeaters are open ma­
chines, but so me m ay re­
quire Pt. o r tone-burst
when t he band is no isy, to
prevent various non-signal s
fro m keying them up. They
are allan in-Iow/out-h igh,
'l On-kt-tz sp li ts.

My original " f as t- f i n­
gers" method of working
through the repeaters wa s
to flip the manual channel
selec tor rapidly from the
input to the output fre­
quencies on transmit and
receive. Need less to say,
this led to so me st range
and disjointed QSOs! A
m ethod had to be found of
d ropping t he tran smit f re­
q uency 100 kHz below the
receive frequency when in
the repeat mode.

There are two obv ious
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Fig. 8(b}. Repeater offset c ircui t (o ne o f four).
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non-FM operation be kept
to a min imum In t h e
2Y.5-to-2Y.7-MH z segm ent
SS B sigs rea ll y " l ear up" an
FM receiver . A lso, due to
the large number of user s
of 29 ,6 MHz, cou rtesy is an
absolute must. listen first
to avoid chaos! Q SY up­
ward from 29.6 for rag­
chews and avoid sim plex
operation on repeater in­
pu ts .

All letters accompanied
by an SASE wi ll be an­
swered .

Fig. 8(a). Repeater o ffse t circuit. *When fu ll y-automatic
repeater o ffset circuit is used, th is line goes to the extra
four scan mveners and 4 x 6 diode m atrix ins tead (See f ig.
Bib).).
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read-o nl y memory (PROM)
suc h as an 8223 or 74188
Th is type o f PROM is easi ly
p rog ram mab le in the f ield
w ithout a f ancy and co m­
plex programm er. It ap­
pears that o nly o ne 8223
wou ld be needed to de­
code the Pt.L's l ine states
to pure BCD form, in which
case two 7448 BCD decod­
er/z-segrnent LED display
d rivers cou ld dr ive a pair of
common-cathode LE D d is­
plays to read out the tens
and hund reds o f kH z of fre­
quency, e.g., .62. Frankly, I
don't have the d igital ex­
pertise to pu t it all together
without a lot o f sweat, so
I'd enjoy hearing from
anyone w ho's d one it.

One way to increase the
output of these r igs is to
run 'em t hrough an amp l i­
fier . Since we're using FM,
a Class C ampl if ie r is fi ne
because you do n' t need a
" l inear" amplif ie r for FM
serv ice. I nci dentall y, t here
are st i ll more solid-s tate CB
" aft e rb u r ne rs" f l o at ing
around. Some o f these Iit­
tie monsters w ill put o ut
1 2 5 W att s d c . but I
w ouldn 't say mu ch about
t he ir li neari t y . Although
su p pos e d l y l i n e a r , I
wouldn 't use them for any­
thing but FM,

A word about operating
prac t ices seems in order
here. Due to the delicate
natu re of FM (w ide recei v­
er i-fs). i t is Im portan t that

~o PO'''~ 6 of
0 2 ~ 001 se e
BO.. ~O. se ..
eH....... £ l 'I!I

Delu xtn g II

To prov ide continuous
subaudible tone encoding
[Pl.] as we ll as to ne-burst
capa bil ity, the IC ci rcuits
in Reference 4 look like a
good bet. In fact. at the
moment I'm installing just
that ci rcuit in my lO-meter
FM rig. The bar c hip is not
cheap, but it's so simple
when everything is in one
IC package. A good place
to inject the tone encoder's
ou t put into the FM modu­
lator circu it. Fig 1, wou ld
be between the O.Ol -uF
ca paci tor and the c hoke,
l l . Since the Pl tone is
rather low in frequency,
about 100 H z, your cou­
pling capac itor f rom the
tone encoder would have
to be larger in va lue, say
about 0 ,05 uFo As of th is
writing, two m ach ines in
Cal iforn ia require Pt. (107 .2
Hz) and one machi ne in the
state o f W ashington re­
quires an lBOO-Hz burst.
H owever , y o u may find
th at on week end s th e
m achines m ay be run on an
open basis, depend ing o n
band co nd itions and Q RN.

Sinc e the scanner pro­
vides push-button se lec­
tion of al l necessa ry 10­
meter FM f req uencies, a
digital readou t is ad m it­
ted ly a fri l l. However , I 'm
presentl y working on pa per
to find a suitable c ircui t.
The Pll divider lines are
not set up on purel y a se­
quential binary ba sis; i e ..
you'll note f rom Table 1
that at 29.58, the + 224 1ine
is shut off, t he -s- 256 line is
picked up, and t he 2 '
through 2' l ines start thei r
count from zero again.
And , of cou rse, the number
224 is not your usual binary
nu m ber .

W hat all this means is a
deco d ing head ac he. My
lates t thought, therefo re, is
to use a programmab le

M aryland via a repeater in
Colorado might be cal led
the hard way, but you do
m eet peop le tha t you 'd
never o therwise hear o n 10
meters.
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3 - high . Great on jackets and caps . Sony , no
camerters .

ORDER TO DAYI

.C.
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The (JDT 170

Flesher Corp
offers a

selection
of compact,
economical

RTIY equipment
and accessories

unequalled in quality
or function for the price. Flesher units

are designed
wifh minimum

space requirements
in mind. too. Call or
write today for our
free 1980 catalog
of affordable kits, wired units and accessories.

FLESHER CORP ~ "
P.O. 80x 976 • Iopeko, Kansas 66601 • 913 .234 .0198

Distributors In Canada and Australia

• ATIRACT IVE
At'!" ORDABLE PRICING
"Model31A (0 to 2OOw)

318 (Oto 20w)
, only $149.00

Model 32A (0 to 200w, 0 to 2000w)
328 (0 to 20w,

o to 200w)
. . . . ... .only $169.00

SIGNALCRAFTERS, INC.'
5460 BUE NA VISTA DRIVE

SHAWNEE MISSION, KANSAS 66205
91:1/262·6561); TEI.EX 42-4171

All Sigr>aIC,aflers prodL>C!••,e <lesignO>d , eng i"""rO>d,
and prod L>CO>d in the U.S.A. PrJ(;eS include sIIippinl!l<> all
U.S.A VISA and Masw a.a,9O accep1ed Kan... Re.i­
dents pi...... add 3'~ p"noen1

SignalcrafteI'S Presents
The llost Adfilnced

AntomiltiuCompnting
Power lleters

In Amatenr Radio!

MODE LS :U and :l2*
Our portable Models 31 and 32 feature
the same state-at-the-art technology
thai is incorporated in their Big Brother,
the Mode! 30. Never again will you have
to bother with SWR "calibrate" controls
and switches' Siqnalcrafters' custom
integrated circuit makes power and
SWR measurement a "nanusotr' opera­
tion by automatically computing SWR.
The result is unparalleled accuracy and
ease of operation,

n : ATURER:
• CUSTOM Ie-Computes SWR fro m

the level sensed on the transmission
line independent of the power level.
This analog computer operates over
a range of only one watt to the full
scale of the meier wit" unequaled
accuracy.

• RlJ(;GED TA UT·HANI> M ET ERS­
Provide accuracy and readability
that must be seen to be appreciated ,

• m ':AVY UUTY CABI NE TS-Hand­
some heavy duty metal cabinets
complement virtually every trans­
ceiver on the market today.

• TWO MOD ES-PE AK OR AVl-:R·
AGE-The amateur may choose be­
tween either peak or average power
readings.

• POWE R REQUIREM E NTS- Due to
the advanced low current design ,
battery life is truly outstanding , mak­
ing this meter a natural for portable
or field day operation .Uses standard
9 volt battery or 120V AC with op­
tional AC adaptor.
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Saad Ali VUlST
4, Kurla Indus trial Estate

Agra Roa d, Ghat/..Opdr
Bombay 4W 006
India

The Rains of Morvi
- duty in disaster for Indian hams

Editor's Note: The author is presidenl of the Federat ion of Amateur Radio Societies of India.

D isaster st ruck M orvi
on the 11 th of Au gust

in the afternoon. Due to
incessan t and unusually
heavy rains, the ear then
Macchu Dam No. 2 burst
from bo th sides of the spil l­
way and engulfed the enti re
city of 75,000 persons. A
wave 7' o r 8' high caused
the initi al d amage which
d evastated 80 % of the
b u i ldi ng s and l eft an
estimated 10 ,000 persons
dead.

The water cont inued to
rise to a maximum of 15
feet, and many were saved
onl y by going to the th ird
floors of build ings, w here
such existed . There is no

dearth of stories of terror
and hero ism . Afte r t he
f lood waters receded , the
streets and houses were un­
der 14 feet of mud.

Comm un ic at i ons and
power suppl ies were com­
p letely w iped out at one
stroke. Suc h was the devas­
tat ion that word cou ld not
go out, and small towns
withi n 10 or 1 5 km did not
know of the tragedy for 24
hou rs. W hen word f inally
trick led out, t he Home
Cuards were the f irst to
reach the c ity, from Raik ot.
70 km away. They swu ng in­
to act ion immed iately, and
thei r hero ic efforts in ex­
tr icat ing wounded persons

from the debris, disposing
of dead bodies and cattle,
and organizing rel ief is a
story by itself .

The Federation of Ama­
teur Rad io Societies held an
emergency meet ing along
with the Rad io and Elec­
t ronics Society of Ind ia and
no ted that wh ile rel ief of al l
sorts was being o rganized
on a large scale by govern­
ment and pri vate agencies,
there was bound to be need
of communications.

W ithin two or three days,
volunteers v-ere mobilized,
equipment co llec ted , and
antennas made. As we had
no prepa red ness for such

emergencies, we grabbed
whatever equ ipment was
avai lab le, namely the At las
tra nsceivers of I shw er
VU2AE and of Dr. Ki rf i
Doshi, as well as my own
FM and SSB 2-meter trans­
ceivers. l ater, we added the
FT-l00 of Rayu V U2 YY,
A hme daba d, and t he
KW-2000 of Dasan VU2A lD
at Rajkot.

The f irst team , cons ist ing
of Vasant VU2RX, jimmy
VU2 1J, and Chris VU2K Il,
left for Rajkot (v ia lam­
nagar, as no di rec t fl ight
was availab le). They arrived
at the Calaxy Hotel and,
w hi le discuss ions we re go­
ing on as to where and how

Photo B. The author (right) in front of the operations lent
with (L to R) Chris VU2KIT. Jimmy VU21J. District
Commandant Ushakant Mankad, and Jai VU2ED.

.-..•. :: ~ .

,.. ... ,
"

Phoro A. The floodplain was swee t bare. and part of the
bridge destroyed, by the force of the water.
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Photo C. In the tent, Chris VU2KIT uses the Atlas trans­
ceiver and /C-20 2m FM.

__ 4
- "

Photo D. The mobile jeep with operators and Home
Guards. Author Saad Ali VU2ST is at upper left.

to operate, a station wa s set
up in the hotel room itse lf. ,
Operating as VU2RES, con­
tacts were made w ith Bom­
bay and others. Here they
were joi ned by Deepak
VU2DCD and J ivanbha i
VU2jF.

Deepak VU2DCD, a local
ham, immediately contact­
ed the Home Guards and
brought the District Com­
mandant, Shri U shakant
Mank ad, and Shr i Pota
to the hotel to see our
facilitie s. They seem ed
quite bowled over by the
faci lity o ff ered and in­
d icated t hat th is was ju st
what th ey desperately
needed. Their own VHF wa s
total ly inadequate for the
problems faced . Rajkot be­
ing the base stat ion for the
Home Guards for thi s res­
cue, a main stat ion wa s im­
mediately establi shed in
the office of the Comman­
dant. A jeep was made
avail able to us which soon
was rigged up with H F
mobile and 2-meter anten­
nas, The team shifted to a
hotel near the H o m e
Guards offi ce.

In Morvi, the Secreta riat
at Mani Mandir had been
clea red of mud and acti vi ­
ty was rev iv ing. In the
schoo l compound nearby, a
tent was prov ided for us
where the equipment was
in stalled, and co nt ac ts
were made with Bombay,
Ahmedabad, Baroda, and
Rajkot, operating as VU21 J.
The aerial wa s a 20/40m
dipole, w hi le a twisted

piece of w ire round a bam­
boo pole provided for the
2m rig and did wonders.

The mobile jeep was out
with the Home Guards dur­
ing the day, in all the co r­
ners of Morvi , and con­
veyed info rm at ion on 2m to
the base at Morvi. Thi s was
relayed from the Morvi sta­
tion to local persons and of­
fi cia ls by messenger, or
re layed to Ahmed abad ,
Baroda, and Bombay as re­
quired .

M ost of the traffi c con­
cerned the Home Guards­
deployment of personnel
from the various d ist ricts,
t heir t ran sport and logist ics,
etc ., as well as messages
between the local off ic ials
and t he Distri ct Comman­
dant at Raj k o t or t he
Commandant-General at
Ahmedabad. Prior to our ar­
rival at Morvi, a jeep had to
make a trip of 70 km to Raj­
kat for the smal lest i tem!
Now a message cou ld be
conveyed at the press of a
button ! The frequencies
used by us were 14150 kHz
and 7050 kHz .

T he equipment w a s
jeeped b ack t o Rajkot
every nigh t and taken to
Marvi early every morning,

After a few days, Vasant
VU2RX returned to Bombay
and l ai VU2ED replaced
him . j avu VU2JAU was ac­
ti ve in the M orv i/Rajkot
operation s and later at
Ahmedabad.

No words can describe
the ded ication, hard work,
acceptance of d iscomfort,

and (initi ally) lack of food
for many long hours w ith
respect to the team operat­
ing in t he Rajkot/Morvi
area. The ingenuity shown
in rigging up antennas (in­
clud ing mobile antennas on
hand-held bamboo poles),
and in making the equip­
ment work under the most
ad v e rse condition s, d e­
serves great praise. The
average day was14 hours; it
somet imes was 24 hours.
A ll opera t ions in M orv i
were on batteries, and these
had to be carted to Rajkot
for charging as there was
abso lutely no elect rici ty in
Morv i.

Equ ally d e servin g of
praise were the hard-work­
ing teams in Ahmedabad,
co ns is t i n g of Pr adeep
VU2PCD (who was rushed
off from Bomba y at
sho rt noti ce) and Sat ish
VU2CC, and the team of
Jaya nt VU2 JNT , l avu
VU2JAU, and Ramanbhai
VU2M Q, who manned the
club station, VU2GC, and
re layed invaluab le informa­
tion to t he government and
Home Guards. Ahmedabad
being the capita l of Cu­
jarat. comm unicat ions wi th
Rajkot/Marvi were vital.

Baroda was ably manned
by Ravu VU2YY and Patil
V U2XX. Rayu provided a rig
at Ahmedabad and helped
in many other ways . Arvind
VU2XW al so was operating,

At Bombay, prominent
among those who moni­
tored and relayed informa­
tion were: Tipi VU2TP w ho

w as on the set almost 14
hours a day, Charlie VU2FP,
D eryk VU2BEJ. Va sant
VU2RX, lshwer VU2AE, and
myself. Ja! VU2E 0 also was
active until he went on to
Rajkot.

The At las t ran sceivers
were a lifesaver. It is dif­
ficu lt to imagine how these
operations would have suc­
ceeded but for thi s beau­
t if ul l ittle piece, rugged,
rel iable, and easy to oper­
ate whether stat ionary or
mobile. The 2-meter FM
model IC-20 proved ex­
tremel y usefu l and rei iable
and had a range of over 30
km, which was the max­
imum tried out.

This was invaluable when
working parties went into
mud-f il led lanes and had to
co m m u n ica t e wi t h the
b a se . The 2m SSB o f
Mizuho model SB2M is an
equa l ly reliab le and usefu l
piece of equipment, and
wi th its shoulder st rap and
working on pen lite cells,
proved most useful in hand­
held operation s where even
jeeps could not go.

The Chief Minister o f
Cu jarat. Babubhai Patel,
Home Mini ster Popatl al
Vyas, and Com m and ant­
General Udyan Chinubha i
al l vi sited the station and
expressed deep apprecia­
ti on o f th e f acilitie s.
U shak ant Mankad, Distri ct
Commandant at Raikot.
who w as directly in charge
of the opera ti ons, was ex­
t reme ly appreciative of the
work done.
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RAPID MOBILE
CHARGER

Charge you r .... odlwld ,,,dIU oU 12 ...oll !>UUu'" m 46 hour~

Will nor ovol'.c!ld,gt' yt'UT hdlll"11;"; due 10 duroffidtw:: shul-01t
('T(U,r ly_

Eq u,PJ>lI'd WIth d 'l!ldTf>IlP bghler plug on 11K> mpul side and th..
dpp.opncl101' CMT9109 plug 00 llw output sKI".

CORD LENGTHS ALLO W f OR CONVENIENT USf
WHILE CHARGING'

Modo!ls dvahdl>k> now lor rlw Keowood TR2400. lhe Yeesu
201R Tl'mpo 51. W"son Merk II and the W ilson M"rk IV,
O rhe . models aVdll.lobk 1$0 pled"t' r ell or wflle- lor mort'
mlo $29.95

Order by marl Of phorw All order,. ..del S"" stl1ppmg, C O D
add add"IOI'\(IJ $115 Bee V'!>d Me. OhIO HOI's, add 4 : ~".. Te~

Phon.. CS 13) 73 1·7220

~ DEBCO ELECTRONICSDE P.O. BOX 9169
~INCINNATI,OHIO4S209

The fac il it ies also were
used by the Red Cross,
Ram a kr ishn a Ash ra m
Camp, Sadv icha r Pariwar,
RSS. St. Xavier's Col lege
Team, Ahmedabad, lio ns
Club Relief Kitchen, Giants
Club, and m a ny o ther re lief
agenc ies .

Financ ial help in travel.
lodging. etc.. was provided
th rough the efforts of
VU2RX by the lions Club of
Juhu ; Rayu VU2YY ren­
dered invaluable help with
equipment, finance, and in
every other way. large
donations were collected
by Vasant VU2RX.

Hats off to the hams who
put aside all work and for
18 days thought of nothing
but providing emergency
communications round the
clock.

All p raise to the man­
uf acturers of the equip­
ment whic h proved mos t
relia b le under adverse con­
ditions .

last, bu t not th e least, all
thank s to the Home G ua rds,
who in spite o f their preo c­
c u pa tio ns and ro un d-the­
clock work, looked a fter
o u r lodging. food , trans­
port, and every o ther re­
qu irement.

G radua lly t he position
stabi lized , and w ith the
starti ng of telephones be­
tween Morvi and Reikot.
our usefu lness diminished
and operations were wound
up on September 5th.

While we have the im­
mense satisfaction of bav­
ing done very useful work in
an emergency and exposed
amateur rad io to hundreds
of persons who had never
heard of it, we al so have
realized how unprepared
we were and how we la ck
suitab le equipment and
trained manpower. Hope­
fu lly, some urgent ste ps wi ll
be taken in this direct ion,
and. hopef u lly. wit h some
he lp from government and
private a ge nc ie s.•

(With Standard (NON-KEYBOARD) Mike

2 Meter Transceiver Bonanza
YAESU FT- 227 RB •• MEMORIZER"~

~~
:::(l~~

~L
<J

(~

* 144-148 Mhz. Frequency Coverage

* 800 Channels (5 Khz. Steps)* Four Memories* Combo S-Meter /Output Meter

YM·22 Deluxe Keyboard Mike for above

$5700t Add $1 .50 Shipp i n9 & Hand l i n g
U.S. A. ContInental 48 States l

* Built-In Tone Burst* 10 Watts Output* Up /Down Band Scanner with Push-Buttons

on Mike

(A dd $3.00 S hi p pi n g & Handling
U . S . A . Con ti nem el 48 States)
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Speci.'
Slo• .ItI" ••
.>11."
'~M

"....•.
14. ...
MM

I....

~ M
,,~

~~

'M~
,,~

"'MS. !If>..~
" 00
~ M

NM
8M
~~

8~

44.95
9.95

31.95
5.95

ONLY $179.95
GREAT FOR SSTV

HY·GAIN PRICES!

T.T . Pad
Wall Charger
Nicad Batte ry Pack
Rubbe r Duck

" ", O, d ,,,. ' 0 0" ",0 ' ".n,

KENWOOD T5-180S
CALL for Spring Special Prices

HY·GAIN 3806 ACCESSORIES

1104
1106
3807
269

HV-GAIN R..,Ie.
TH6Dxx SullO' Thuno.'b"d 53:199'i
THJMK 3 3.' 10 ·1!> ·;>OM ....... 2229'i
TH1.IR 3.' 10_1!> _2OPII ........ 189 9'i
Hv-o-d 2 . ' 10 I!> 20 '" Qwod 214 9!>
ZOS8A !>., .. l ..... .1<> ;>OM........ J29!le1
I Y.>8A. !> ., · ·l ""• .1<> " I !>"' 1999!>
'~8A. !>.' ·.. l ..... .I<> IOflO '2996
~8A. 4 . ' 2'0000....... 2"9 96
204MK!> !>. , ......._ • •, 99 !l!'i
'!>J8A 3.' I !>... ....... 1I\t!l!'i
10.... 3 .' 100,0 ....... 14 !l!'i
4028A. 2.' _........ 239 !l!'i
... . • . ... .. ' ''' 1>0........ ._n. I !> !l!'i
Tt<2toOKl 2 . ' lOI'; 2OU .... .... 109 96
18HT .... ·1_ 10-100,0 _,"'. SJ!;99!i
, vr_ 80-1 00,0 T, .. _ . ocaI 1015 96
I VO _ 4I) -loo,o T,.,_. ocaI 61996
U AVO 2'l).l oo,oT,.. v..'.<a< 02 96
I .,.MO R_ -.... ..... .. l _ ••-.I J:l 9!i
YIDO 10- 100,0 T,.. _ . 108 96
211DQ lIO-«lIlII T ' .. _ . !>9 9!>
&68 601 6"' _ l1 !1 !l!'i
203 3 .' 2... ........ 1'; !l!'i
:lO§ !>., l"' ....... 2'.9!>
:zu. 1.' l"'....... 29 .9!i
11 . 10 . ' 2"' ........ lO.!l!i
l A·' 00 '" ....... ' ..."9 .... ,,'" !>99!i 49 9!i
TH5DX 5 e1. 10- 15·20 M Beam 269.95 199.95

Call for discounts on cusncrett, Mosley. Hustler

CLEAN OUT
899.00
CALL
5 19.95
799.00

29 .95
269 .95

36.95
149 .95
199.95
109 .95
CALL
CALL
349.95
149.95
CALL
399.95

.,'""'" ..n._--

, _ _ ""l
< _co'~_.._--_.

."••_0 .0 ' _ ......­
, ._.-'. ~.._......_....'."-"" ..-- ... ,....-- ,..... ,. _...
' C ....,... ... vc . __ ,..,

We Export
ALL PRICES SUBJECT TO CHANGE

REGULAR
H,F . T,.nsceive. 1045.00
H.F . T,."sa.iv.r 153 5 .0 0
Gener.l Cov.,.ge R.ceiver 655 .00
2KW L ine.' Amp. 995.00
Thru th. G l... Ant.nn. 34.9 5
Synthftlllod hend held 299.95
P8ddI. 39.95
ROtO' 19 9 .9 5
R otO' 299 .9 5
Roto, 154.9 5
H.F . T'.n..:. i..... 6 29.95
H.F . T'.n..:. I.... r 699.95
H.F . Amp. 399.95
2 M. Amp. 179.95
Co mputer 999.00
Gen. Cove,age Rev.. 549.95

SUPER SAVERS

Communications Center
443 N. 48th. Lincoln , Nebraska 68504 In Nebraska Call 14021468 ·8402

Features

, ...... v C• ..._ , ,,"""

, . ,--~, ,,,_ ..._............ ,_·_..w_.~-1 0-•• ..-_...... ,..""...>0-.,_.__._---_........- ''''''-• e '" -..". ''On' .......~
_ '..' vC_ '. '' ''' ''' -.

,~ __ "0 ...

,"".,.,' -...
. 0,. .. " " "" 0<0" ..

. ..' " to """ .0<0' T" .

.. '0"' ', k" " "","",," """" ...

KENWOOD TR·7800
2 Mtr. Transceiver
CALL for Discount Price

SPECIAL BUY

OOrnLJO Black-and-White Video Camera
Model BWOO7

~-
8 _ _ ._•

Y_u FT·l07
V.fU FT·901DM
Y.-, FRG·7000
$w." MKII
AVllnt l AH151 .3
Tempo $.1
8encMr BY-l
coe Hem"
CDe Teiltwtfter
Alli_ HD·73
Kenwood TS-520SE
Kenwood TS-120S
Dtntron GLA·l000B
Mir.G'I B·l08
At.ri 800
Panason ie RF ·4900
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Those Fabulous Fifties
- an era in retrospect

Fig, 1, Viking II transmitter w ith Heathkit VF-l vfo. Photo courtesy o f WlFYM.

C. S!e...ar l C il/mar W1f,l(
Spencer Rood
HigRanum ( 106441

O f course, you remem­
ber your old rigs, but

what was everybody el se
us ing 25 years ago? I have
two different "d ream" sta­
tions from 25 years ago.
One was pictured on the
cover of the 25¢ ARRl
pamphlet . " Ho w to
Become a Radio Amateur. "
It showed a youth sitt ing in

a room that was plastered
with QSL cards. Apparently
everything the kid needed
in order to get those QSl
ca rds was on the desk in
front of him: A little home­
built two-tube receiver and
a one-tube home-built
transmitter constructed on
a wood chassi s with an
so-meter coil wound of red
and white bell wi re . That
was my dream station back
in 1952, I sta red at this
cover photo for hours while
I was studying the code and
the questions for the Nov-

ice test.
I never saw a picture of

my other dream sta tio n. 1
first heard of It in 1953, just
after I got my Ceneral tick­
et. This hot-stuff dream rig
was supposed ly owned by a
farmer so meplace west of
me in the sta te of Kansas . ,
never knew who this guy
was, nor did I lea rn his
name or ca ll, (Today, I'm
not sure he ever existed.I He
had a complete Coll ins sta­
tion : 75A-) rece iver, 32V-3
exc iter, and KW-1 fina l. Re­
member , thi s equipment

went for over $5000 in 1953.
To top it all off , so the story
went. the guy had a forest
of telephone pates, with
rhombics going off in e ight
di rect ions.

As I recal led t he se
thoughts recent ly, I figured
that it wou ld be interesting
to find out what the aver­
age ham really used 25
yea rs ago. So I dug out a
bund le of QS L cards from
1953-55, my first three yea rs
on the ai r as a Novice and
as a General class license
holder. Some of you may be
a littl e surprised, as was I, to
discover which rigs were
the most popu lar in 1953

It was an interest ing time
for amateur radio. World
War II wa s recent enough
so that there was still lots of
surplus gear around . The
Novice class license was a
new opt ion and the market
for ham gear was opening
up, yet you could still go in­
to radio outlets like Bur­
stei n-App lebee in Kansa s
City or Walter Ashe in St.
louis and buy single resis­
tors and other sma ll com­
ponent parts. At Fort Or­
ange Radio in Albany NY,
they even sold rf ciga rs! At
least their ads alway s
showed " Un c le Da ve"
W2APF in his shack calling
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Fig. 2. Harvey-W ells Bandmaster transmitter. Th is example
has been much modified over t he years.

CQ with rf coming out of
his stogie.

My fi rst rig was a Na­
tional SW-54 allband re­
ce ive r and a home-brew sin­
gle 807 transmitter using an
end-fed Zepp antenna on 80
meters . It seems t hat I was
no t at a ll unusual in sta rting
with a home-made transmit­
te r and a comme rciatly­
built re ceive r. I entered
ham rad io lo ng after the
time when hams made their
own co ndensers out of ma ­
so n jars and foil, but home­
built and su rplus conver­
sion rigs we re very com­
mon .

I dug out a bundle of
seve nty cards, sent by hams
fro m Mai ne to Ca lifornia to
me in Gra ndview MO. I
went through these and
made a li st of the rigs,
anten nas, and bands used
by each, l e t' s look at the
transmitters fi rst. Eleve n
: ards desc ribed home-built
.ransrn itters of less than 100
Natts input and anot her
eleven home-b rew jobs
anged from 100 Watts to a
:W. Four more rigs were BC
md ARC Command series
var surp lus conversions,
.nd forty-four ri gs we re
-uilt from kits o r were pur­
hased ready-made.

Far and away the most
op u lar tr a n smitter I
'o rked du ri ng the mid­
150s was the Jo hnson Vik·
'g series, Seventeen of the
sventv rigs listed in my
.indle of ca rds were Vik­
gs. many of whic h were
xne-built. The Viking II
rd just come out; its pre­
'cesser. Viki ng I, was very
rpu lar and the improved
odel seemed to be every­
rere . It was available in
: form only in 1953 and
-nt fo r $279.50, with a
ir of 61 46 final s modular­
by a pai r of 807s. There

? still a lot of Viking rigs
rse today, many of which
~ operating on the 27­
{z Citizens Band. The
:. Johnso n company, like
mmarlund , Jame s Mil­
, and many other rad io

companies, advertised Its
component pa rts at great
length in t he rad io maga­
zines, but Johnso n rea ll y
came into its own wit h the
Viking seri es . Soon they
added the Viking Range r,
a long wit h regu la r a nd
mob ile vfo ki ts . Eventual ly,
by the la te 1950s, they had
a whole line of transmi tters,
from the Adven t u re r (a
small CW rig) to thei r kilo-­
watt final console, which
was bu ilt into a desk . The
Jo hnso n st uff was good
gear. When I was at Sta n­
fo rd Univers ity, t he EE de­
partment took a great many
Viking kilowatt fi nal s and
converted them to 2-kW
pulse amplifiers which were
used all ove r the world dur­
ing t he IGY fo r HF rada r
backscatter experiments on
14,21, and 28 MHz.

After the Vik ing I and II
transmitters, t he next most
freq uent mode l mentioned
in my bundle of QSl ca rds
was the Cadi llac of ham
gea r, the Coll ins 32V series,
of which I worked five ex­
amples. The 32V-3 cost
$775, with its 4D32 tet rode
final modu lated by a pai r of
807s . Seven of the seventy
rigs were pu t out ready­
made or in kit fo rm by l eo
Meyerson's World Rad io
l a bs in Council Bluffs lAo
Four of the seven were his
big 4OQ-Watt Globe King
models, rigs des igned to
ut ilize a pai r of wartime­
produced fina l tubes, two
V-7o-0s which we re like
812s except they had 7.5­
volt filaments. l eo a lso pu t
ou t Globe Trotters, Scouts,
Chief s, and Champs, adver­
t ising " Mo re worka b le
Watts pe r do lla r." The
Globe King was a real boat
anc hor-the fi rst several
models we re coil-changing
types and one was in a Bud
Co mpa ny cabinet t hre e
rack s ta ll.

Most popular among the
li ttle commercia l rigs was
the Ha rvey-Wells Bandmas­
ter series (T8S-50 to 500).
Four of the seventy cards

•

,

were from guys using Band­
masters. This little 807 ri g
was descr ibed opti mis tica l­
ly as working from 80 me­
ters clea r down to 2 mete rs,
wi th top band o pera tion
possible if you built up
the capacitance and indu c­
tance in the Bu-meter tan k
circu it. Now, the 807 tet­
rode was o nly designed to
go up th rough 6 meters at
full ratings, and the Band­
master p late-curre nt mete r
was useless at 2 meters. so
you had to tune it using
a fl ash li ght bulb' Pretty
pr imiti ve - b u t it didn 't
matter mu ch, since the oth­
er guy on 2 was probably
using a Conser Communi­
cato r. Depending on wheth­
er you wanted the stri pped
dow n " Ju nio r" o r one of the
more fan cy model s, the
Bandmaster wen t for about
$160 in kit fo rm, inc lud-

ing power su pply. Included
among the other rigs r
worked we re Hea th (they
came out with the AT-1 pea­
nut whistle about 1954,
then the Dx-tOa), Meissner,
Hmac. Tener. and Sonar En­
gmeenng.

The home-brew rigs I
worked went all the way
from a bAG7 osci lla to r/bl6
final running 12 Watts up to
one guy using a pa ir of 250s
at a full ga llon, Overa ll , the
home-builder see med to
choose a 616 fi na l for low­
power rigs and a single 807
or pa ir of 807s (or its 12-volt
version 1625) fo r medi um­
power rigs. The bigger boys
ran tubes like the 81 2, 813,
o r 250. As r re membe r, a t
lea st ha lf the hams were
rockbound . Vtos were out­
boa rd accessories for most
rigs. All sorts of litt le outfits
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Fig. 3. Hall icraf ters SX-71 receiver, introduced in 1950.

Fig. 4. National NC·183D receiver. This model was new in 1953, based on rhe NC·183, in­
troduced in 1948. Photo courtesy of National Radio Company.

er receivers listed: the NC­
163. ·173. ·125. ·96. -66. -46.
and the famous HRO series .
The thi rd most popula r re­
ceive r manufactu re r was
Hammarlund, wit h nine ex­
amples including the HQ­
129, the HQ-140. and the
celebrated " Supe r Pro." I
worked o nly a cou ple of
guys with Collins 75A-series
receivers. It was beautiful
gea r, bu t too expensive for
most of us. In 1953, the
75A·3 cost about $670 wit h
a ll accessor ies.

Of course, fo r commer­
cial and milita ry use. Ham­
ma rlund made the SP-600,
Colli ns the 51J series, and
Hall icrafte rs the SX-73. We
only hea rd of these at mili­
ta ry base ham and MARS
stations because they ran
all the way up to $1000 per
rece iver. Quite a few tel­
lo ws used t he su rpl us
World War II receivers on
80 and 40 meters, or with
converte rs for the higher
frequencies.

looking ove r the o ld
ca rds for thei r choice of
antennas , I divided t he
cards into low bands (80
and 40 meters) and high
bands (20 through 10 me­
ters). O n the higher bands,
everybody see med either to
have a beam or else merely
a dipole. Some beams were
a ll-grou nded " p lu m be r's
delight s" Telrex was the
beam to own, although I
often worked Mosley. Hv­
Gain, and other beams. I
don't remember working
anybody who had anvthiru
othe r than a 2· or 3-elemen
beam. a lthough some 0

these were " mini-beams'
and " trf- bea ms." Quad
were not heard of (a t leas
not around my area) il
those days . Eventually ' go
3 elements on 20 meter
and 3 elements on 10 me
ters. and' turned them wit
a chai n-driven, prop-pitc
motor or with a pip
wrench (most of the time
l o ts of guys used prot
pitch motors for bigger a
rays and selsvn motors fl
smaller anten nas . The SE

svns would n't a lways tUI

broadcast band up th rough
I) meters. Among the other
Halllc ra f t e rs re c e iver s
worked were SX-99s, 5·76s,
5-43s, S-42s, quite a few
S-40s, an 5·28, 5-24, 5-20,
5-17, and a couple of S·38s .
I remember the 5-38s well
because 1 ha d t he ir ri­
val - Nation a l's SW·54.
Each of these little table
rad ios sold fo r a few cents
under $50, Nationa l pro­
duced seventeen of the oth-

seve nty QSl cards, I was
surprised to find Hall icraft­
ers so domina nt amon g re­
ceivers . Almost half (thirty­
four) of the receivers were
Hallic ra tters. includ ing ten
of the model SX-71 s. The
SX-71, at $225 . was the
c rea m of t he " med ium
price class." as the Hal­
licrafters ads used to say. It
was a do uble-co nve rsio n
superhet with eleven tu bes
and a rectifier, covering the

(between the Ozarks and
Chicago) were sources of
cheap c rysta ls in FT-243
holders. We could ad jus t
some of these by grinding
them with toothpaste or
grind ing compound. The
crystals cost less than $1 .00
apiece, and if you grou nd
one too unevenly, causing
it to quit oscillating, it was
no great hardship to throw
it away.

Going back over those
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Fig. 5. The National HRO receiver. The first HRO, a 9-tube superhet was introduced in
1934. All featured the famous " PW" HRO precision-ganged tuning condenser. The HRO­
Sixt y, shown here, came out in 1953. Photo courtesy o f National Radio Company.

since the y had limited
torque and they someti mes
" hunted" for each othe r.
That is, the selsvn in the
shack and the se lsyn o n the
tower wou ld end up point­
ing in some mutua ll y sa tis­
fac tory d irec t ion unknown
to the chief op.

As you might expect, the
low bands turned up a larg­
er list of anten na types.
though most were wire an­
tennas. Ha lf of all antennas
worked were dipoles. with
the plain dipole or "d ou­
blet" in use more often than
the popular folded dipole.
This latter came into use
after World War II when
plastic-covered 300-0hm
line became read ily ava il­
able at TV stores. Only a
few hams among those in
my bundle of seventy QS l
cards used ve rtica ls. It was
still some time before the
tra p vertical was used as a
popular a ntenna . Fi nally,
there were a few off-center­
fed wires whic h the oper­
a tors usual ly ca lled "Win­
dom" a nte nnas . Ot hers
used end-ted wires includ­
ing a half-wave wire end-fed
with % - o r 114 -wave 600­
O hm o pen-line feed e rs.
Thi s "Zepp't-tv pe ante nna
had been deve loped fo r use
on the Ge rma n Zeppelin
air ships. In the mid-Sus.
600-0hm o pen-spaced line
a nd 75-0 hm twi sted-pai r
wire were sti ll often used.

I have reported o nly on
CW and AM contacts in my
bund le of QSls from 1953­
1955. I d id not get a cha nce
to operate SSB until 1958,
but one hea rd the " Side­
winder s" o r " Do n a ld
Ducks" on the phone bands
25 years ago. The ARRL
Handbook introduced a
chapter on SSB and also on
DSB (double s ideband )
techniques . Everybody was
learning how to tune in the
stuff (rt gain down. af gain
up. fiddle with the bfo .. .].
Central Electronics of Chi­
cago was se lli ng SSB ex­
citers and other co mpanies
quickly got on the band­
wagon. As fo r AM rigs, most
guys I ta lked with had high-

/

le ve l plate-mod ulated
transmi tters. a lthough q uite
a few used the cheaper
ca thode- or grid-modula ted
approaches. I remember a
radio hand book photo of a
o ne-tu be cathode mod u­
la to r which plugged in the
CW key jack .

Am ong t hese seve nty
QSls t rom 25 yea rs ago are
four from YL o pera to rs. My
mother thought I was d riv­
ing the house crazy ta lki ng
abou t ham radio, so , un­
known to me, she went
down and took her Nov ice
test and passed . She d rove
up one spring day to where
our high sc hool track team
was practicing and just
showed me her Novice tick­
et. She later passed her
Technician ticket and be­
came weTRe.

The Heath Company was
beginning to expand their
line of instrument kits. but
most hams I knew didn't
have mu ch test equipment
back in 1953. WWII su r­
plus instruments usually
amounted to signal genera­
tors and voltmeters . I knew
one guy who had a Dumont
th ree- inc h scope and o ne
other fellow who owned a

Fig. 6. Heathk it model " ()..8" 5-inch oscilloscope, dc to 1
MHz, S43.50 in kit form in 1953. Drawing courtesy o f
Heath Company.
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Fig. 7. Heathkit model "G D-1" grid-dip oscillator, 2 to 250
MHz, $19.50 in k it form. Drawing courtesy o f Heath Com­
pany.

grid-dipper. Several hams
that I knew owned VTVMs,
but the vswr meter was
rat he r rare around my
neighborhood. The extent
of my own test gear in the
1950s w as an Eico multi­
meter k it wh ich I built for

$12.90. I also had a neon
bulb for an rf indicator. At
this t ime I was only a high­
schoo l k id and therefo re
not expected to own much
test gear. But I reall y don't
remem ber my older ham
friends owning much test

gear, either. W hat I did
seem to covet were Green­
lee meta l chassis pu nches.
They weren't cheap, but I
managed to col lect four or
five, for octal sockets,
mi niatu re soc kets , etc .
Somehow, I always seemed
to m angl e the mini box I was
work ing on, even when I
was usi ng a chassis punch.

My brief su rvey of some
hams I worked 25 yea rs ago
doesn't pretend to be the
l ast word in st a t i st ic al
sampling. If you chose to go
back 30 years, you would
not fi nd many hams w ith
co m m erc ia l k it t ransmit­
te rs. If you go back only 20
yea rs, you wou ld find that
SSB was rea lly getting a ma­
jo r part of the market . For
example, E. F. Johnson had
several SSB exciters to go
w ith the ir " V ik ing Kilo­
watt," Halficraf ters had the
HT-32 SSB exciter and
HT-33 kW amplifier, and
Co ll ins had their " S" line.
Perhaps, if you had lived in

a d ifferent regio n t han me,
you r sam ple of cards wou ld
include hams who used E1­
dtco. Conser. Eico, B & W,
RME, Tee-af t. Central Elec­
tronics, or other gear.

All in all , most hams 25
years ago weren't app liance
operators . Nearly everyone
had a commerci al rece iver,
but about Vl used home­
brew transmitters with an­
other Vl using com mercial
design s built from kit s. If
you worked one of my " av­
erage" hams in 1953, he
probably used a d ipole on
the lower HF bands and a
dipole or beam on 14 M Hz
and above. Most likel y he
was running an 807, a pair
of 1625s home-brew, or a
kit-bu ilt V iking 11 , and he
was rece iv ing you on an SX­
71. Chances are one of you
had a vfo and the other was
rockbound.

W hat m ight you fi nd to­
davt W hy not dig into your
drawer and read your QSl
ca rds ! •

Universal Amateur Radio, Inc.
12BO Aida Dr.
Reynoldsburg, (Columbus) OH 43068
(614) 866-4267

Zackit Corporation
1815 Sonoma Blvd.
Vallejo, CA 94590
(707) 644-6676

Ben Franklin Electronics
109 North Main SI.
Hillsboro, KS 67063
(316) 947-5751

c-comm. Jnc.
61 15 15th Ave ., N.W.
Seattle, WA 98107
(800)426-7741

EDS Electronics, Inc.
141 N.E. Third Ave.
Miami , FL33132
(305) 374-4261

Radios Unlimited
1760 Easton Ave.
Somerset, NJ 08873
(201) 469-4599

DEALERS

I
~,

J
I
1

INC .... 305ER

Clearly the choice of those
who know quality,

®
3275 North B, Ave, . Kissimmee, Florida 32741

Th e 5-BTV is mad e heavier for better performance and
Quality. Heavier traps assure accurate and permanent
trap resonance. Solid one-inch fiberglass trap forms give
opt imum el ec tr ical and mechanical stab il ity.
One setting provides total band coverage from 40 through
10 meters. SWR is 1.6 or better at the band edges.
The 5-BTV is top loaded at 80 mete rs (tuneable to 75 meters).
Thi s means greater bandw idth and lower angle of radiation .
Easy to assemble and install. the 5-BTV
features 1X" high strength alum inum
construction. And an extra-heavy
bracket with low loss-high strength
insulators. Feed wi th any length
50 ohm coax.
For the big diffe rence in performance, l~===~
it's the Hust ler 5-BTV antenna.

Theantenna With a big difference.. .
the five band trap vertical
Hustler 5-BTV™
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FOB factory
$575.00

N " G OIstl1buling
7285 N. W 1 <" 1'1 S t rePt
M iami. Florida 33126
(306) 59 2-9685. 763-8 170..._~
P O Box 76093
CIIr llC8s 107
,"",neluela

Red ia WDtId
Te rminal Bldg
Oneida County ~rport

Or,skany. Nt:!w York 13424
(3 15 ) 337-2622

Univ.1$81 Ameteur "'-dio
1280 Aida Dr ille
Reynoldsburg. Ohio 43068
(6 14) 866-4267

ELECTRONIC
EQUIPMENT

We accept
Mas tercharge. Visa

INFO-TECH

Giller Auoci.tes. Inc: .
5 2 Park ""lIlnue
Park Ridge. New Jersey 07656
(201) 391-7887

Globet Commu~1onI
606 COCOlI Isles Blvd
Cocoa Beach. Rond.32931
{3(5) 783-3624

H em "'-dio Center
834201;lIe BllId
SI , Lou•• . Missouri 63 132
1·800-325-3636

Mercuccl S PA
Via F LLl Bronzen;
3720129
Millin. Italy

ManuflJCtured by:

"'1, pA.a ,la ble .. , .
Floor S".c.: 51'" W,d., by 30'" OMp

$192 50

.•• at last . . .
your shack organized!

A beautiful piece of fumiture _ your XYL will love III

$16450 S·F RADIO DESK
Deluxe- Ready to Assemble
Design.ed with angled rear shell for your
viewing com fort and ease 01 operation.

FINISHES: Walnut o r Tea k Stain. SfI
Floors-:3r W~ by 30'" DMp

Add'" ON1I lnlp.....l ion on Req t •

Ct>ecl<t, Mprler 0""'111. S. nkA nu'd
. nd Ma, le' Ch. ,OfI Accepted , ....65

F O.S. Culver C,ly. (In C.lil. Add 6'J1. sal" fU ,j
__ DEALE R INQUIRIES INYITED_.

HI." .....hftlCIH
43IC KfYSTONE AVENUE. CULVER CITY, CALlF. 10230 _ PHONE 1 137.....70

OIall., Amateur Radio Supply
2 12 4 8th Street
Rapid CiTy. Soul h Da kota 5 7701
i6O!)1 343--6 12 7

Emone ElectroniCS
Room 208/661 George Street
Sydney N SW 2CO)
......atraha

Getmentown Amet_ Supply
3202 Summer .....nue
Memphi5. Tennessee 38112
1-8tXl-23&6188

.1 Technik
Blomberg 3
[)-5882 Me.nerzhagen 2
WItst Germany

Cohoon Amete u, Supply
307 MeLeen .....nue
H apkir1Slli lie . Kentucky 42240
(502) 886-4534

RTTY/ASCII Operation: Decod es RnY (45. 50 , 57, 74. 100 Baud) and
ASCII (110 & 300 Baud), Auto CA/ LF, automatic threshold control. select­
able unshift on space , limiter is switch selectable. solid state tuning
"meter". Demodulator has 3 fixed shifts and 1 tunable shi ft . user select­
able printer outputs in ASCII or Baudot for all modes with c rystal con­
trolled baud rate generator. RS232, TIL & isolated loop outputs. User
adjustable autostart. Price
Video Display Formats
(User Selectable)

16 lines x 32 characters, 16 lines x 72 characters.
25 lines x 32 characters. 25 noes x 72 characters
50 or 60 Hz operation. Cursor, on or off

Bu ut-m 115 / 23Ov power supply

Converts Morse
& RTTY

(Baudot & ASCII)
to video, and serial
Baudot or ASCII for hard copy

Morse Reception: 6-55 wpm standard (simple user adjustment for higher
soeeds l. Automatic speed tracking & word space adj ustment

........._­- -.-

MFJ-900 ECOHO TUNER matches coax, ran­
dom wires. f!!!! band coverage 1.8 to 30 MHz.
Up to 200 watts RF OOTPUT. Efficient aifwoun:l
Rluctor gives more watts 001 than tapped toroid.

SD-239 con ClnnKton. 5)(2x6 ecres. Orle
year uncondi tional guarantee.

MFJ-901 Verll Tuner 1V11I.ble. Same as
MfJ-900 but has 4:1 balun for balanced lines,
$49 ,95 .

Beware of Iml1alon. Some are stilI copylllg
(lJI' earlier mOOels. MFJ has made IIf1lJfoYemenis.

F1M' uamp6e, a new ertcent alrwound induc·
tor glYes you less losses than a tapped torOId
lor more watts out and plenty 01 InductaACe tor
lull band cover~e 1.8 to 30 MHz.

MFJ

ANTENNA
TUNERS

- - ... -9 ' U: -- '.9 .,.. ..,.9 9$6995i- --".·'"- -
NEW Mf,J.940 VERSA TUNER I matches

coax and random wire 1.8 to 30 MHz.
Up I. 300 Wins RF OUTPUT. SWR, dual

l'arlge wattmeter (300 and 30 watts lull scale).
l!! position , nlenn. switch on rear. Select 2

coax lines direct or lhru tunef. random wire, and
luner bypass lor dummy load.

New efficient alrwoumllnduclor (12 positions)
gives you less losses lhan t'QPed toroid lor
more watts out. 8)(2x6 inches. 50-239 coax
cceoectcs. 208 pI, 1000 volt capacitors.

0Vli0NI mOllIe mounting bracht, add $3.00.
Be_1ft Of ImltJlon:. When yOlJ buy MFJ ~OU

buy p'!:oven MFJ o\!i!Lty . . • and a one year
unconditional guarantee.

For tecllllical Intomation. order/repair status, in
ess.. outsidecontinental USA, call 601·323 ·5869,

MF,J.16010 RANDOM WlRE TUNER lets you
cperate 1.8 to 30 MHz Wlltl random wire. Up to
200 watts RF OUTpuT. Small enough to carry
In your hip pocket. Ultra compact 2.3. 4 «cres.

Matcll low and hiVll Impedancn by interchang·
ing input and output SO-239 coax connecto -s .

One year unconditlonal guarantee.

Order from MFJ and try It. II not deligt!ted.
return within 30 days lor refund (less st!ipping).

lIrcIet yours today. tal 101 tree 801).647·1800.
Charge VISA. MC. Or mail ereex. money order.

Add $3.00 eecn lor Shipping. ~!r~

MFJ ENTERPRISES, INC.
BOX 494, M1SSlSSlPf'I STATE, MS 39712

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wister ia Court . Englewood. Florida 33533 . 8 13-474-951 8
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Joseph H. Cowen WASTUM
PO Bo~ 764
Beeville rx 78102

Trash All Your Worries
- Baron Von Rhonstead and the RFI caper

T he big German Shep­
herd had fi ve half ­

Doberman pups. Some 18­
wheeler zooming by my
wife's new car at 80 mph
sha tte red a window. The
water softener QUIt, belch-­
ing salt water allover the
place . Th e 100-pou nd
Doberman , the Ba ron Vo n
Rhonstead. ate a ll the patio
plan t s . Th e ic e -m aker
leaked water wh ich froze in
great globs all over the
freezer compartment and I
never even noticed .

When tha t UPS delive ry
va n arrived a few weeks
ago, I felt like a Third
Avenue barfly on his first
da y a s a p aid whiskey
teste r.

I don't know how my
wi fe Ma linda W D5JZS
I'Toe's Zany Sidek ick") fel t
abo ut that new TR5--80 be­
cause I didn't communica te
with her for three weeks
afte r it a rrived, except when
food was passed under the
shack door. She sa id I grun t­
ed an occasional string of

unin t elli g i bl e n oi se s
familiar to Marines, bos'ns,
and othe r den izens of the
deep, but I don't recall .

For years, this guy Wayne
Green ha s been yap, yap,
ya ppi ng abo ut co mputers
and how any self-res pec ting
ham had better get off his
ROM and CLOAD the pro­
gram .

But, you see, I was a t a
disadvantage. I was not an
engine er. I knew o nly slight­
ly more about e lectronics
than did Attil a the Hun and

my experience with com­
pu ter language was limited
to that on Visa and Master
Charge bill s which elicited
cries from Malind a each
month: "What is Macro­
tromcs!" o r, "What does
long's sell! " o r, "What do
you make with [corns! "

I knew even less abou t
compute rs than I d id about
RTTY, but I could n't wait to
tear into that ca rton and
st ick wires on the Macro­
tro nics MOO board and on
the Flesher TU-1 70 which
arrived at about the same
time.

Since I had just mailed
my log to the World Ecu­
menica l Counci l for the
WAC Awa rd (you know the
one-Worked All Church­
es) and because I was ap­
pea ling to the ARRl for
thei r coveted WAE B Cer­
tifica te (Worked All El ec­
tric Blanke ts), I had briefly
considered what might hap­
pen to the plastic-housed
video monitor image with rf
a round What I had not yet
pondered. thou gh, was how
to explain to 01' W05JZS
abou t the RTT Y " bug," la te
"rug htiti s;" a nd fran ti c
rushes home at noon to
so lde r a co nnec tio n or two .

Photo A. Unsuccess fully sniffing the shack of \vASTUM and WD5JZS for RFI are the
" Ro yal Noses," Quintuplet offspring o f the Baron and Baroness Von Rhons tead. A ham can
operate the TRS--80 microcomputer on RTTY within inches o f equipment radiating the legal
limit. The unique rf detectors, combining in a 50-50 mixture the intelligence o f the German
Shepherd and the tenacit y of the Doberman Pinscher, were unable to ca rch even one wild
electron.
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WD 5JZS think s that
RTTYers sleep in o ld holl ow
logs, have a she ll o n 'em
kinda like a n armadill o, and
bay a t the moon. What she
didn't know wa s that RTTY·



Photo B. Weari ly watching sunrise after chasing loose electrons all night, WAS TUM finally
found keys to success in rounding up RFI fo r full power RTTY operation with the Radio
Shack TRS-80 microcomputer system.

ers don't sleep at a/l and
that t he immed iate prob­
lem seen through my blood­
shot eyes was the beautifu l
effec t of Dentron M LA­
2500 a la TRS-80. The CRT
made fascinating patterns
right after the program
crashed, and I now wish
that some of them had been
"CSAVEd" for the RTTY pix
freaks.

Even with limited
knowledge of the esotencs
of elect romagnetic theory,
it didn't take Tesla to tell
me that "When everything
is grounded and you still
have a prob lem, then every­
thing is not grounded," or at
least the point that an elec­
trica l ground " ain't neces­
sarily an rf ground ."

I had, I thought, one of
the better grounds around:
some 150 feet of buried
half-inch copper pipe run­
ning in two different direc­
tions, the tower base stick­
ing below eight feet of con­
crete in to three feet of deep
earth, and all equipment
tied within six feet of the
buried pipe. I t wasn 't
perfect, but this wasn 't
designed to be the 50,000­
Watt "Voice of South Tex­
as."

Afte r grounding was
checked, I bought an alumi­
num chassis box from the
" doughnut shop" in Corpus
Christi. That's the nearest
ham store, Douglas Elec­
tron ics, w hich specia lizes in
top-name goodies, fr iendly
service, coffee, doughnuts,
and an outstanding reputa­
tion for keeping charge ac­
counts stamped , " To p
Secret." Wives see only
se lect b i lls, and Bo b
Douglas W5GEl and crew
keep an assortment of old
oil-can cartons around, so
the shiny new leom or Ken­
wood goes home so covert­
ly that the best KGB agen t
would never suspect.

The chassis box, about
six inches by four by four,
was ideal because with the
Mao board inside and rub­
ber feet on the bottom for
heig ht, the TRS-BO bus

could be run through a sl it ,
level with the CPU connec­
tor, leaving almost none of
the wi re exposed to nasty
RFL

What a difference that
grounded box made! It was
particularly neat with RCA
phono tip connectors
mounted for hookup con­
venience, an off-on switch,
and the two LEOs peeking
through grommets for easy
monitoring. I could then
transmit up to 600 Watts on
20 meters without too
much RF I, which was plenty
of muscle for me.

I reac hed down, punched
in the RM-2 microprocessor
to call up 40 meters on the
lcom-zuj , and Zaaaapp!!!

At anything more than 75
Watts, the v ideo monitor
in format ion danced al lover
the screen, rol led, did back
flips; it turned a muddy
black at 200 Watts . RAM
wasn't disturbed. though,
so progress had been made.

Into the d ry Drake dum­
my lo ad, actually touching
the v ideo moni to r and the
TRS-BO terminal, the
MlA-2500 kicked out
enough stomp to peg the
needle at 2,000 Watts, leav­
ing im age and program
steadier than John Wayne's

aim in True Grit.
That, at least, indicated a

" clean" shack.
My f riend, Guy Ford at

the doughnut shop, again
came t hrough and sent a
sack of ceramic disc capac­
itors-20 or so-and I at­
tached them to everything.
For security, I even carried
a few around in my po ck­
ets. All eight wi res of the
CDE T2X " L ai l t w i ster"
through the caps found a
trail to ground and so did
all Flesher TU-170 connec­
tions. A coup le of surplus
mil ita ry grade .00 1-u F
1,()()()..vol t m ica caps were
placed on ac mains to
ground at the primary cir­
c uit box, and even individ­
ual branches to the shack
were similarly grounded.

Aga in, Zaaaapp!!! Every­
thing was fi ne at 600 Watts
or less on 10, 15, 20, and 75
meters, but on 40 it was on­
ly a hair better, with the
video screen at more than
250 Watts looking l ike
W iley E. Coyote after a run­
in wi th the Roadrunner.

I broke out the tape
measure, ordered a winch
truck to lower the 5,000­
pound home-brew tower
(constructed from 3" od.
stee l o il we l l drilling offset

tubing, welded every four
feet with massive 1/4" steel
plates between tower legs),
and measured t he th ing
from base to beam.

I cou ld have climbed the
tower, but I wanted to
make sure that the tower
was as long as it was tall.
You see, an engineer f riend
of mine, Joe Bethanco urt.
ex -WA7TUM and now
WD5FYR, who graduated
from Texas A&M Univer­
sity, told me there might be
differences in height and
length. Not being an Aggie
o r an engineer, and trusting
a fe llow TUM , I wanted to
be sure, so I measured it
standing and lying down.
Both ways, it came to 66
feet, although when lying
down I rea lly had to stretch
to read the tape.

A handbook pri nted by a
we ll-known Easte rn Es­
tablishment ham orga­
nization had a formula for
wavelength, and when I
divided their 46B by any­
thing between 7,070 and
7.090 MHz, I came up with
about 66 feet, or a shade
more, depending on which
pencil I used.

Aha! The shack, one-half
wavelength on 40 meters
d irect ly bel ow that beam,
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placed on al l sides of the
chass is, extend ing up and
around the CRT. It was fas­
tened in place by sheet
metal screws in ho les con­
ven iently provided on the
fl imsy a lu m inum fra me
hold ing the pri nted ci rcuit
boa rd.

I was ca refu l first to
ta pe a ll ba re connections
around t he CRT, its neck,
and high voltage sections
before stuffing the thing
back in its case, with a
capacitor running to exter­
nal ground.

That completed the job.
One thousand Watts to the
antenna doesn't even wig­
gle the image on any band !

Whether this will heal
eve ryone ' s TRS-BO RF I
headaches, I don't know. I
do pr int, though, a number
of RTTYers complaining of
TRS-80 RFI either from thei r
transmitters or from the
CPUs into thei r rece ivers.

Eve n though it was never
a significant problem with
the Icom-701 receiver, the
slight bit of CPU-genera ted
RFI seemed to va nish whe n
t he MBO a nd bus were
shielded.

I final ly rea lized that
c has ing ca pac itors, rf
c ho kes, a nd gro u nd ing
lo gb ook s to bee r ca ns,
coupled with time spent
learni ng something about
Level II BAS IC and RTT Y,
had all but tota lly cu rta iled
comm unicat ion with the
mo st im portan t ha m in
town, WD5JZS.

But, I also neut ra lized
harmonic interfe rence from
the kitc hen . A nice flo ral a r­
rangement, delivered to her
desk during the third week
with a note expressing my
appreciation for her under­
standing, prompted Malin­
da to CSAVE me, the shack,
and the TRS-80.

It's like solde ring capaci­
tors to everything. Each
step helps, but no effort by
itself completes the job.
Tonight I cooked dinner,
and tomorrow I'll order the
M800 stuff right after I do
the laundry.•

er. You know the reaso n: " If
one works well , two will
work better ," I apply tha t
sa me philosophy to medi­
cine-especially hot tod­
d ies .

Two did n't work much
bett er, even if o ne presc ri p­
tion d id come from the ex­
perts who really know how
to bui ld filters .

Retu rning to the old law,
" If you still have a problem,
check the grounds," I drove
in two new ground rods and
bonded 'em to the tower
and , just in case the elec­
tricians hadn't done their
jobs, to the house ci rcuit
breakers.

That didn't help, except
for peace of mind .

What should have been
my first step tu rned out to
be the last, but earl ier I did
not wa nt to break sea l on
the video monitor while the
th ing was unde r warran ty.
By this poi nt, however, war­
ranty be damned! I got alu­
minum screen wire off a
neighbor's window, about
two feet by two, removed
the bac k o f the TRS-80
video monitor, and made a
shield below, above, and a ll
a round the ent ire guts of
the th ing. (The neighbor
donated the sc reen th at t he
Ba ro n to re , b ut t hat's
anot her sto rv.l

TR S-BO owne rs w ill
notice that the sl ide-out
video monitor chassis is at­
tac hed by a ground wire o n
t he left side. When the
ground wire is removed ,
this a llows the chassis to
slip out.

I cut a piece of stiff
poster paper to fit the bot­
tom of the printed circuit
board , which is mounted on
an aluminum frame, and
slipped it in for insulation in
case the screen were ever to
touch the PC board. A piece
of scree n was cut to that
same size and used for
shielding the chassis bot­
tom .

The remaini ng screening
was trimmed to size and

breaker box for the house
are adjace nt, sepa rated o n­
ly by studs, insula tion, and
pa nel ing, and because both
we re d irect ly below the
beam at 66 feet, I prayed
that filtration would help.

And, it did! The rig could
then transmit about 300
Watts on 40 meters before
the image went into the
"Twilight Zone."

The doughnut shop again
tossed a life li ne. I decided
that if my crude home-brew
filter helped , then a
cus torn-made-for-computer
filter would work even bet­
ter.

My bill at the doughnut
shop is a lways competing
for top spot with gasoline
cha rges, and, "What the
heck?" I thought , " Buy
th ree of these l itt le
jewels- they're on ly S9.75
each." (With my soldering
abil ity, I always get two
spares.I I stuck one of these
in with the home-brew filter
and soldered t he m togeth-
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* YOU ASKED FOR IT *

put the TRS-80 video mon­
itor right in the core of the
ground fie ld of the antenna .
Long may my retinas live,
Ralph Nader .

W ha t next? We ll , 1
crawled up in the att ic,
where in South Texas that
space hovers at 180 de­
g rees , rubbed in so me
fibe rglass so the XYL would
fee l so rry fo r me, and
dreamed of an ai r-condi­
tioned Faraday shield up
there. 1 thought I could
perhaps build the shield in
the ga rage and then care­
fully move it up to the attic
and spread it out.

No, I thought, too much
work and too uncomfort­
able . And one thing I had
not yet done was to filter
the ac li ne with rf chokes.

In a junk box, I found a
couple of su rp lus chokes of
no-te lling-what value and
built the thing into a small
chass is box using appropri­
ate ceramic caps . Since the
shack and the 4D-c ircu it

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER
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FCC­
APPROVED

8-LEVEL ASCII
TELEPRINTER

SALE!
Model 33ASR SF

Good Working Cond ition

plus lax and shipping .

Code: ASCII
Speed: 10 cps, 100 baud.
Intertace: 20/60 rnA,
EIA opt ional.

From RCA Service Company.
Nationwide Service Available.

Write:
J.M. Hennelly
RCA Service Company
Bldg. 204-2, Route #38
Cherry Hill . New Jersey 08358
Or call:
800-257-7784 (except New Jersey)
800-232-6973 (New Jersey only)

Now

$400!

Attention
radio

amateurs!

non--
'OeM " •••"

''''Of"'"","0 .""

-,-

lCS,inc:®....
1125 N. Golden Siale Bl vd . I Suite G
Turlock, CA 95380 (S)
(209) 667-2888 I 634·8888 Colifornia residents odd 6,. tax

We are fupe,iencing telephone dirticulties, please "'"ep frying.

V' RIII, d. , SlI'rY;ce - see page 195 73 Magazine . August , 1980 73



-

Two Dollars a Tone
an inexpensive subaudible generator

based on the 52559

Robert A Hdro ld K8SeL
1856 Cheuyld'o\'n Dnve
Toledo OH H 6J4

The finished unit show ing filtered output and it s relative
size compared to a 9-voft battery.
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D o you say you always
wanted a Priva te line

_ and more than one or
two! (Pl is a registe red
t rade na me of M otoro la .)
Then th is ci rc u it is just for
you .

Being a traveling m an, I
have been look ing for a cit­
cuit that would generate
the Pls requi red in the
areas 1 frequent .

Ohio and Mic higa n have
used c o nt i n u o u s tone­
coded sq ue lc h systems
(CTeSS) for a number o f
yea rs . The CTeSS was de­
signed for com m ercia l two­
way rad io systems to a llow
many users on the same re­
pea ter or to a llow ad jacent
re pea te rs to use the same
frequency. Skip and other
less mentionable things
have made it advanta­
geous to have this ability
on an amateur radio re­
peater. Most o f the time a
PL is not req uired . It is o nly
in t he rare instances w hen
pro blems exist that it is im-

p lemented.

It is at these t imes that 1
f ind mysel f need ing the PL
frequencies of 71 .9 Hz for
cent ra l Ohio, 100.0 Hz for
Det roi t and Toledo, and
11 0 .9 f or no rthe ast ern
O hio. They are not a bar­
gain, for sure, at the price of
commercial units. Then ­
Eu reka! - the LS I (large­
scale integration) boys did
it again: a digital tone-gen­
erator chip with a price of
under $5 each.

Design Objectives
The specifica tions that

are importan t to the design
of a CTCSS digita l tone gen­
erator are: sine-w ave out­
pu t , stab i li ty (f req uency,
temperature, an d level) ,
and wide operating supply
voltage. The sine-w ave out­
put with low distortion is to
prevent harmonics f rom en­
te r i ng t he 30 0 -H z t o
3400-Hz recei v er audio
band and to have it stay
suba udible as it should . Fre­
quency stab il it y and ac-



Fig. 1. Schematic diagram.
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Switch fl. Actual Switch f l. Actua l
Position Tone Tone Position Tone Tone
R1 Cl .2 52.6 RI Cl .2 54.2
A2 C l .2 57.6 R2 Cl .2 59.5

IPHI R3 Cl .2 63.7 R3 C l .2 67.0 65.8
R4 Cl.2 7 1.9 71.3 A4 C l .2 74.4 73.6
CI Al .2 9 1.5 91.4 CI Rl .2 94.8 94.4

C2 Rl .2 100.0 100.1 C2 Rl .2 103.5 103.4
C3 Rl ,2 110.9 110.7 C3 Rl .2 114,8 114.3

C4 Rl.2 123.0 123.7 C4 Rl.2 127 .3 127.7

XI - fa = 269.14 kHz xt - fa = 277,98 kHz

The breadboard circuit showing the stairstep waveform,

Switch fl' Actual Swi tch f l. Actual
Posit ion Tone Tone Pos ition Tone Tone
RI C l .2 56.2 RI C l.2 64 .6
R2 C 1.2 6 1.6 R2 C l .2 70.9
R3 Cl .2 67.0 68.2 R3 C 1,2 76.4
R4 C l .2 77.0 76.2 R4 C 1,2 685 67.7
CI R1.2 97.4 97.8 CI R 1,2 • 112.5
C2 R1 .2 10 7.2 107.1 C2 R1 ,2 123.0 123.2
C3 R1 .2 118.8 118.4 C3 R1 ,2 136.5 136.2
C4 R1 .2 131.8 132.3 C4 Rl ,2 151.4 152.2

Xl - fa = 287.89 kHz X1 - fa = 331.19 kHz

Fig. 2. Frequen cy chart. fa = frequen cy anti-resonant; * =
not EfA tone. but WR 7ANP. Tu n o n. is listed using 112.7.

'" '

than 0.75% accuracy. The
tota l harmonic distortion of
the tone must be less than
10% . (The output f ilter pro­
v ided by R4 and (5 im­
proves this to abou t 2% ,)
The absolute amplitude of
the tones must be with in a
controlled range. These re­
quirements apply over the
operating t emperature
range.

Features of the S2559.
• W ide operating supply
vol tage range: 3.5 to 13
vol ts (8), 2.75 to 10 volts
(D) , with outboard regu la­
to r, 3.5 to 18 volts. (See
sc hematic.)

• low power (MOS ci r­
cu it ry allows device power
to be from sm all batteries,
e .g., 9 V.

• Uses crystal standard to
derive all frequencies, thus
providing very high accu­
racy and stabil it y.

• MUll and t rans m itter
dr ivers on-ch ip.

. Interfaces directl y with
swi tches,

• The tota l harmonic drs­
tornon is low.

• On-chip generat ion of a
reference voltage to en­
sure amplitude stability of
the to nes over the operat­
ing vo ltage and tempera­
ture range.

• D ual -to ne as w ell as
single-tone ca pab il ity.

'"

I n standard dual-tone
telephone systems, both
tones are used. The fre­
quency tole rance must be
± ' .0 % . H o w ev er , t he
S2559 provi des a better

curacy must be ± 2 Hz
from 'cen ter frequency to
act iva te most decode rs.

,.,

A voltage reference is
generated on the chip
which is stable over the op­
eratmg voltage and temper­
ature range and regu lates
the signa l leve ls of the
tones. The swi tches are ar­
ranged in a ro w/co lumn for­
m at (4 rows x 4 co lumns).
Th e ac t ive ro w i n pu t
selec ts one o f the four row
frequencies. and the ac tive
colum n input selects o ne
of the four column fre­
quenctes.

Genera l Description
The American M icrosys­

terns S2559B/D digita l tone
gene rator was spec ificallv
designed to im plement a
dual-tone telephone dia ling
system. The device can in­
terface directly with SPST
sw itches, All necessary fre­
quencies are derived from a
crysta l standard provid ing
very high accuracy and sta­
bi lity. The requ ired sinusoi­
da l wavefo rm for the ind i­
vidua l tones is digitall y svn­
thesized on the chip, The
waveform so generated has
very low total harmonic d is­
tortion.

,.,
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Fig. 3. Blo ck diagram.

Oscillator
The device

osc illa to r c ircu it on-ch ip so
c o nta ins a n that it is necessary o n ly to

One-volt calibra tion level.

connect a to-megohm feed­
back resistor, the nece ssary
capac itances, and a sta n­
d ard crys tal a cro ss the
osci and 05eO term inals
to implement the osci llator
function . (A ceramic reso­
nator wa s used in place of
the crys ta l to lower cos t.I
The o scill ator operates
whenever a row inpu t is ac­
tivated The osc illa tor fre­
quency is div ided by 2 and
then drives two sets of pro­
gra mm ab le d ividers, the
row gro up and the co lumn
group.

Switc h Operation
The S2559 employs a ca l­

culator- tvpe sc anning ci r­
cuitry to determine switc h
clos ures. When no switc h is
selec ted, act ive pulldown
re sistors are O N o n the row
inputs and act ive pul lup re­
sis tors are ON on the col­
umn inputs . When a row
switc h is se lec ted, a high
leve l is seen on one o f the
row inputs, the osc ill ator
sta rts, and the scan logic
turns on. The ac tive pullup
or pu lldown resisto rs are se­
lect ive ly switc hed on and
off as the scan logic deter­
mines the row and the co l­
umn inputs that a re select­
ed . The adva ntage is that
an arrangement of SPST
switc hes can be used, wit h­
out the need fo r a common

line.

Logic Interface
The S2559 can Inte rface

with CMOS logic o utputs
direc tly. Active high logic
leve ls a re req uired . Since
the act ive pul lup resistors
present a re SUO-O hm typ i­
cal , diod es can be used to
e liminate e xcess ive sink
current flowing into the
logic outputs in thei r low
sta te.

Tone Generation
When a va lid switc h clo­

sure is sensed, the row- and
colu mn-switc h logic pro-­
grams the row and group
dividers with appropriate
d ivider rat ios so that the
outputs of these dividers
cycle at 16 times the de­
sired frequenc ies . The out­
pu ts of the dividers drive
two Betage Johnson count­
e rs. The symmet ry of the
clock inp ut to the two
divid e -b v-f f John son
counte rs allows 32 equal
time segme nts to be gen­
e ra ted Within each output
cycle.

The 32 segments a re used
to d igita lly synt hes ize a
starrstep waveform to ap­
proxim ate th e s ine-wave
function (see Fig. 4). This
is done by connec ting a
we ighted resistor ladde r
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271-015 21.19 .10
271-1365 51.39 .08
271·1334 51.39 .08
27,.,317 51.39 .08
271-335 .39
271 -1342 51.39 .08
271-1335 51.39 .08

275·1301 1.99

1.50

IC - AMI 52559B or 525590, digital tone generator

.15

.49

.15

.15

.39

.49

.10

.20

.45

. 10

.10

4.65

2.50

21.29

21.39
21.89
101.99
101.99

272·1406
272·1 409

27&1101
27&562
27&1122
276-1122

Parts list
Radio Shack
Parts No.
272·131
272·1 411

Capacitors
C1 - O.01-uF, 50 WV oc disc ceramic
C2-10-uF, 16 WV dc tantalum
C3-12Q-pF, 1000 WV dc disc ceramic,

temperature-staore
C4 - 33O-pF, 1000 WV dc disc ceramic,

tem perature-stebre
C5-1-uF, 35 WV dc tantalum
C6 - 4.7-uF, 16 WV dc tantalum

Diodes
D1 -1N4001 , 1 Amp, 50 V
D2-1N4739, 9.1 V, 1 Wall
D3 -1N914, signal diode
D4-1N914, signal diode

FB-Ferrite bead

Printed circu it board

SW-8 rocker DIP switch

Resistors
Rl-220, 112W, 10%
R2-10 megs, 114 W, 5%
R3-8.2k, 114 W 5%
R4-470, 1/4 W, 5%
AS-10k, 1/8 W, potentiometer
A6-47k, 114 W, 5%
R7 -10k, 114 W, 5%

Xl - Ceramic resonator (see frequency
chart), Radio Mater ials Co., Chicago
IL 60646, model CA15

The individual tones
generated by the sine-wave
synthesizer are then linear­
ly added , and they drive a
bipolar NPN transistor co n­
nected as an emitter-fol­
lower to allow proper im­
pedance transformation. at
the same time preserving
the signal level. Amplitude
depends upon the operat­
ing supply voltage as well
as the load resista nce con­
nected on the tone output
pin . The on-chip refere nce
ci rcuit is operat iona l when
the supply voltage equals
or exceeds 5 volts, and, as a
consequence, the tone am­
plitude is regu lated in the
su pply voltage range above
5 vo lts.

network between the ou t­
puts of the Johnson count­
e r, VOO and Vref· Vref
closely tracks VOO over t he
ope rating voltage and tem­
perature ra nge, and there­
fo re the peak-to-peak am­
plitude Yp (VOO-VreO of
the stairstep function is fa ir­
ly constant. Vref is so
chosen that Vp falls within
the cont rolled range of
tones.

IC socket, 16-pin dual inli ne (DIP)The load resi stor va lue
al so contro ls th e ampli­
tude. If Rl is low, the
refl ec ted impedance into
the base of the output tran­
sistor is low and the tone
output am pli tude is lower.
For Rt, greater tha n Sk. the
reflected impedance is suf­
ficient ly large and the
highest amplitude is pro­
duced . for the values
shown in the schematic (see
Fig. 1), the output ac ross RS
is adjustable to approx­
imate ly 1 .5 volts peak-to­
peak. (6 and R6 provide dc
isolation and impedance
matching and should be se­
lected for optimum perfor­
mance with the connected
radio.

Dual- and Single-Tone
Modes

When one row and one
column are selected, a
dual-tone output consisting
of respect ive tones is gen-

era ted .
Sing le to nes ei ther in the

row group o r t he colu mn
group can be genera ted as
fo llows. A row tone can be
generated by select ing the
appropriate row input and
two column inputs. A col­
umn tone can be generated
by selecting the appropri­
ate column input and two
row inputs.

Chip Disab le
The 52SS9B and 525590

have a chip-disable input at
pin 15. The chip disable is
active high . When the chip
disable is active, the tone
output goes to VSS. the row
and column inputs go into a
high impedance state, the
oscillator is inhibited . and
the MUTE and XMIT out-

276· 1998

Total

puts go into active states .
The sc hema tic in Fig. 1 pro­
vides R7, 03, and 04 so tha t
the gro unding point (PTT)
will enable the chip . If this
featu re is not desired . omit
R7, 03, and 0 4.

MUTE, XM IT Outpu ts
The S2559 has a CMOS

buffer for the MUTE output
and a bipolar NPN tran­
sisto r for the XMIT output.
With no switc hes selected,
the MUTE output is low and
the XMIT output is in the
active state so that substan­
tial current can be sourced
to a load When a switch is
selected, the MUTE output
goes high, while the XMIT
output goes into a higb-im­
pedance state. When chip
disab le is high, the MUTE

2/.89 .45

$14.75

output is forced low and
the XM IT o utput is in active
sta te regard less of the sta te
of the switch inpu ts.

Outboard Regulator
The o utboa rd regula to r is

composed of R1 , C1 , FB.
0 1, 0 2, and C2. Resistor R1
is used to limit cu rrent and
keep the voltage regula ting
zener d iode. 02, within safe
operating limits. Diode 0 1
provides reve rse pola rity
protection as well as com­
bining with 02 to make the
regulator circuit inactive
unless the input is greater
than 9.8 volts. Capacitor (1
and ferrite bead FB are for
RFI suppression; capacitor
C2 is the filte r capacitor. A
voltage greater than 10
volts shou ld be connected
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Fig. 4. Sta irstep waveform of the digi tally-synthesized sine
wave.

Fig. 5. EIA and o ther crcss tones. N = not EIA tone; * ­
to nes listed in repeater d irectories.

186.2
188.0 N
192.8
203.5
209.0
210.7
218.1
225.7
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between po in ts (+) and
(- ). A voltage less than 10
volts (i.e .. from a 9-volt bat­
tery) shou ld be connected
between poi nts (B) a nd (-).

Notes

The tone m ust be inse rt­
e d a f te r t he modulato r
a ud io filter-m ost likely at
the dev ia t ion control. (Be
su re to ma tc h irn pedances.I

The aud io leve l cont rol,
R5, should be ad jus te d to
p roduce 05-kHz to 1 .Q--kH z
deviation .

The encoder should be
switched on o r enabled on­
ly in the transm it mode.
This can be done by apply­
ing power to ( + ) o r (B). By
u t iliz ing the c hip-d isable
feature , po int PTr can be
co nnected to the push-to­
talk switc h and power can
remain cons ta nt wh ile the
radio is tu rne d o n.

CTCSS tone generato rs
cause a p roblem in some
sy nt he size d t ransm itter s.
Consu lt the manufacturer
for re co m m e nd a t io ns.

Printe d c irc u it boa rds ,
ava il a b le from R. A. Haro ld
K8SC l , 18 5& Che rry la wn
Drive , Toledo OH 43614,
a re $2.50 each. Please send
an SASE .

Frequency a nt i-resona nt
c e ra m ic re sonators ha ve
been purchased for fa =
269.14 kHz . Co ntact m e for
i n f o r m a t io n r e g ardin g
these ._
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• Independent VHf and UHF inputs
• Divide by 10 0 0 so it can be used
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• 4Y2 DIGIT MULTIMETERfTHERMOMETER
• FREQUENCY COUNTERS TO 1.3 GHz
• PRECISION DIGITAL THERMOMETER
• CAPACITANCE METER

•Inc
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David I. Brown W9(CI
RR 5, Bo~ 39
Noblesville IN 46060

The World Above 430
_ part I: getting there is easier than you think

A s amateur radio has
pro gressed over t he

years and we amateurs
have been evi cted from the
lower frequenc ies for one
reason or another, we have
co nt inued to o perate at the
higher and higher assign­
ments until a few years ago.
I real iz e that many hams to­
day have gone on to the mi­
crowave regions, but usual­
ly wit h labora tory o r
com me rci a l eq u ip me nt.
Very nice gear is presentl y
avai la ble com m ercia lly,
even for 10 GHz, if one ca n
afford i t !

Even 2 meters was rather
ba rren un til a few years ago
when the eq uipm ent drawn
out of commercia l service
got the FM ball roll ing.
Then the mult i-mode im­
ports added the CW-AM ­
SSB language back to VH F,
as it had been heard o n the
lower b and s. There, al l
see ms to have stop ped
again! Only the crowded
co nd it io ns of 2 meters and
the persistence of some
AT V er s see m t o h av e
" pus hed" us into trying 450
MHz. As fa r as 1296 M Hz
goes, i t is 90% forget-it It is
either l im ited activity wi th

antique gea r and modes or
full -blown efforts at EME
with gea r st ra ight from mi­
cro w av e labora tory e n­
vi ronments. The following
reasons sparked me recent­
ly to give it a wh irl - one
more time.

1) I was lucky enough to
get o n 12% MH z over 10
yea rs ago in an area of the
count ry where it was then
popular. Modulated APX-6
surplus military gear ruled
the roost, and t he biggest
technical debate seemed to
be, do I demodulate the
received signal as AM or
FM? The ri g's characteris­
tics were suc h that few
hams really knew which
they w ere send ing, and
even fewer of them cared!
FM won, by the way.

2) Being fa miliar with the
price ve rsus q uality (low vs.
hi gh) of the APX-6, and
knowing that many were
st i l l around, led to my try­
ing to overcome the con­
tempt I formed of them 10
years ago. The conte mpt
wa s mostlv over the me­
chanical mod if icat ions re­
quired, and not over the
electronics. At 129b MHz, i t

is a " plumbing" world until
someone comes up with a
better idea. I am not a
mechanical gen ius, and I
have the disgust for m e­
cha nica l things to show for
it . In f act, in elec tronics I
am only an expert (i.e.. x =
an unknown qua nti ty; spurt
= a drip under p re ssurel ).
W ith any attack I m ake o n
something I make or design,
you can bet o n an elec­
tronic ap proach.

3) Whatever I came up
with had to be cheap - or at
least inexpensive-so tha t I
cou ld interest o thers. This
was from both an articl e
standpoint and, equa lly im­
portant, so that I cou ld get
some local 129&-MH z pop­
u lat ion to talk wi th !

I believe that this article
just might awaken an in­
te rest in tryi ng o ut 432 and
1296 MHz, because it is
based on sound and eas ily­
proven facts. Those facts
are:

• There is a fast-grow ing
group of hams who own
multi-mode or, at the least,
FM 2-meter rigs in the l -to
10-W at t c ategory . That
meets requirement one for

my scheme.

• Ma ny re cen t articles
have been about small ,
light, high-gain antennas
tha t can be buil t at home
cheaply and effect ively. Re­
qu irement two, that you
need a good antenna, is
met !

• A cheap means of gett ing
from 2 m eters to at least
432 MHz does exist, and in
near ly readv-to-use shape.
Don't pan ic for now about
what tripling does to the
modu lat ion, OK? So much
for req uirement three .

• The APX-6 is an obvious
answer to get f rom 432 to
1296, but the nea rly ready­
to-use item I chose turned
out to be a commercial FM
rig of the C E, RCA, o r M o­
torola type, in m y case, a
Motorol a T4 4. Only the
transmitter strip need be
bought ($10 or less at ham­
festsl, and then o nly the two
box assemblies that are the
2C39 tripler (144 MHz to
432 M Hz) and the 2C39
fina l are used . The latter is
turned into a t rip ler itse l f in
129b-MHz use.

• Some scheme of modula­
tion (beyond the obvious
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Fig. 1.

one of CW) which can be
handled du ring freq uency
mult iplica tion is requ ired ,
and I'll cover tha t first.

In order to p rove out my
po int o n the modula tio n
scheme, I refer you to an ex­
cellent construction article
that seems to have slid right
by present VHFers' notice.
It is by Karl Meinzer DJ4ZC,
and appeared in the Octo­
ber, 1970, QS T. If you can
imagine putting just old AM
mod ulation on the original
2-meter signa l and trip ling
twice to get to 1296 MHz ,
the results are understand­
ab ly horrendous. If I may, I
will qu ote from Karl's a rti­
cle one fu ll paragraph that
says it all better than I
could.

" It is well-known t hat
conve n t iona l fr equenc y
multipli cat ion results in di s­
tort ion of an amplitude
mod ulated signa l." (That's
for SSB as well-author.)
"Freq uency multipliers are
usually class C amplifie rs,
which have a non-linear
relationship between the in­
put and output vol tages .
The third harmonic of an
amateu r AM signal may be
re ad able enough, though
somewha t d isto rted, but
the complex nature of side-

band (whic h is really AM of
so rts) makes the signal
uni nte lligi ble a fte r mul ­
tipl ica tion in conventional
stages ."

The author goes o n to
desc ribe a quite workable
sy stem that begins by
modulating a 9-MHz car­
rie r, then demodu lating the
FM and AM portions in sep­
arate cha nnels, dividing the
FM channel by 3, combin­
ing t he AM component
back in through the use of
the new 3-MHz carrier fre­
quency, and then mixing
against a 12-MHz signa l to
get back to 9 MHz . What he
has, as his d iagram in Fig. 1
shows, is (FM/3) + AM at
9 MHz. Anywhere t hat this
is again tripled (as in the
transmitter class C tripler),
the o rig ina l modul ating
tones or aud io reappear.

I had been worki ng on a
sc heme for two years when
this appea red, but for quite
diffe re nt reasons . My
moo nbo unce interest goes
back further than that even,
and I had concl uded that I
wou ld have to run CW o r
come up with a narrowband
(ver y na rrowband) voice
system in o rder to run very
narrow bandwidths in the
rece iver and reduce the

syste m norse problem . I
thought, with all the TTl
ICs just then appea ri ng,
that this would be my meth­
od . I wo uld divide down the
voice (only a t baseband
aud io, in my case) so that a
300-to-3()()(}-Hz voice band,
when divided by 10, would
become a 30-to-300-Hz
band, The prob lems a rose
whe n I tried to figure out a
way to reverse what I had
done to stra ighten it out on
the receive end. It sho uld
a ll work at baseband audio,
so that no stat ion equip­
ment modifications would
be required.

Ka rl 's ar t icle rea lly
spa rked the way to go for
me. By taking the speake r
audio (origi na l audio fre­
quencies d ivided by 10,
sen t, and received) and us­
ing it to modulate a SQ.-kHz
ca rrie r (using old surplus
receiver co ils such as are
used in some Q-multiplying
operations) and multiplying
in an i-f with class C stages
up to 500 kHz (mod if ied
455-kHz cans), the o rigina l
audio was back. In short. it
worked -great!

I got sidetracked due to
new job trave li ng at that
po int a nd could never q uite
settle the legal aspect of

whether this might be
thought by the FCC as being
enc rypted (il legal) transmis­
sion on the amateu r bands.
An STA from them was nev­
er so ught. All work was
noted , filed, and forgotten
until recently. , even dis­
cussed at the time whether
o r not just tripling twice,
send ing it at baseband (bu t
using class C fina ls), and
dividing it down at the
receive end would be a
valid idea except that the
bandwidth (at 1296 MHz)
wou ld be wide Ii.e., 3 kHz is
3 x 3 x 3, o r 27 kHz wide at
the frequency of tran smis­
sio n, assu rnmg 2 triplers in
class C operation).

My recent work on just
getting a carrier on 1296
MHz fo r a bit of fun this
w inte r re awa ke ned the
mod ul a ti on ideas . Su re
enough, it a ll seems to work
on QRP. VlF, test-bench
setups. and on paper.

Fig . 1 sho w s Karl ' s
scheme and al so mine. The
ideas a re simi lar, but just a
litt le di fferen t approach is
taken . The system is not hi­
f o r without bugs, but I will
point out where they are
and where I think the sys­
tem is now tota lly sound. In
Fig. 2, the aud io system is
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you a re going from 2 meters
to 432 MH z. Otherwise, the
signa l goes on to another
div ide-bv-J. and o n to the
divide-bv-Z fo r 129b-MHz
work . The whol e idea is
shown by the following ex­
a m ple usi ng a si ngle
27OQ-Hz tone and 432-MHz
e nd frequency: Double the
2700 Hz in the fu ll-wave
bridge to 5400 Hz, d ivide by
J . wh ich produces 1800 Hz
in the di vide-bv-J circu it.
then divide by 2 to 900 Hz.
The resu lt is 2700 Hz d ivid­
e d by 3, but the ou tpu t is a
sq ua re wave.

Try the same exampl e fo r
a 12gb-MH z end frequency:
The 5400 Hz a c hie ved fro m
the doubling actio n is di vid ­
ed by 3 to 1800 Hz, di vided
aga in by 3 to 600 Hz, a nd
se nt th rough the fina l di­
vide-bv-Z to p roduce 300
Hz. The re sult is 2700 Hz
divided by 9, but with a
sq ua re-wave o u tput!

Whe n th is modulation is
a pp lie d to a 2-meter signa l,
the new signa l is a z-rneter
c a rr ie r w ith m odulat ion
cons isting of divided-bv-S
aud io (for ·H2-MHz use) o r
divided-by-9 a ud io (fo r
129b-MH z use). The 2-meter
signa l is then mu lt iplied in a
Class C a m plif ier tuned 10
432 MHz in the o u tput a nd
a 432-MH z signal with the
o rigina l aud io (usi ng di v ide­
bv-J audio in) re su lts; t riple
aga in to get 1296 MH z plus
o r minus the original audi o
(whe n the divid e-bv-S audio
is a pplied to the 2-meter
sta rting po int).

W hat all o f this means is
that cl a ss C amplif iers (used
as mult ipliers) can be run
from 2 mete rs on up . Varac­
tors can be used to multiply
up to 432 MH z o r 1296
MH z, if you a re stuck o n us­
ing solid state. Va ractors
a re eff ic ie nt and no extra
parts o r power su pplies
(regu lated-type sc re e n sup­
p ly, etc.) a re required to
o pera te o n UHF, where
every t h ing gets hard to
ta me o r work with.

Since the length of thi s
article kept grow ing, due to

TO .. ,t
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d ivid ers to di vide by 3 or 9
results in an un symmetri cal
output - not a sq ua re wave,
but this is easily overcome
usi ng some simple power
su pply theory.

The output of the a ud io
a m plif ier mod ule e nc o un­
t er s a m atching trans ­
former. In both of m y c ha n­
ne ls, I used 5OQ-O hm-to-1b­
O hm output transformers
ins ta lled b ackwards (16­
O hm side to the ampl if ier
o u tput), and they wo rked
fin e . Feel fre e to try what
you have befo re yo u go
buyi ng anything.

The tra ns former t he n
connec ts to a fu ll-wa ve
bridge, wh ich is the quick­
e st a nd easiest way to dou­
ble an input frequency that
I know of, a nd it yields just
the waveform that is need­
ed for the ne xt stage. The
next stage is ju st a n in­
verte r, but it uses the "off"
pe riod of the t ra nsistor to
produce a fai rly narrow
pulse whose width is eq ual
to the short t ime the tra n­
sistor is off . By putti ng the
transistor co ll ector refer­
e nce up to + 5 vo lts, a TTl­
compatib le pulse is a lso
produced .

A pa ir o f d ivide-bv-Z ICs
follows next, but they are
rigged to d ivide by 3. This is
the take-off point to feed
the last divide-bv-z stage if

,cw '0
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b loc k d iagram and provid­
ed deta ils where needed .
The low-pass fi lte r is now a
group of 6 " twm-T" single
transistor filters which a re
somewhat b road banded
a nd overla p over the new
vo ice bandwidth (600 Hz to
2000 Hz redu ced to approx­
ima tely 60 to 220 Hz). This
is not very expensive, bu t
there must be a better way!

LC filte rs are no t a good
c ho ice as the y ring too
much. Digita l fil ters may be
the a nswer as they have a
nice variable bandwi d th
and a frequency set by a
facto r of the filte r pole s a nd
the clock input frequency.
Some t hou g ht is b e ing
give n to using a di gital f ilter
ha v ing 9 pole s and the
or ig ina l a m pl ified. re c­
tified, but not filte red FM
component frequency as
the cl ock. We a re still work­
ing o n that one , bu t, mean­
while , the "T's" do work .

Th e a bove p ro d uces
audio divided do wn in suc h
a way that the output is a
square wave (filtered to
sine wave) at o ne-third or
o ne-ninth of the o rigina l fre­
quency. If thi s is a pp lied to
a 2-meter transm itter just as
mic rophone a ud io would
be, the resul t would be a
2-meter signa l with divided­
a ud io modulation o n it. Un­
fort u na tely, u sing TTL
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eff icient and ca n be made
qui te inexpensive ly by us­
ing ava ila b le com ponents .
Au dio amplification is
handled by a sma ll, l -Watt
stereo amplif ier. It uses
transformers to match the
outputs of the am plif iers
used, and the sp lit contro ls
al low you some degree of
alignment o r adjustment.

The gain of the FM chan­
nel shou ld be set to pro­
du ce squa re waves or hard­
limited sine w aves at the
amp lifier ou tpu t over the
ra nge o f 300-to-3000·Hz
single-tone inputs. The AM
channel gain control be­
comes an AM gain, o r mod­
ul a tion le vel , ad just. It
should be se t to produce a
de ou tput level that is pro­
portio nal to the ampl itude
of the tone input and at suf­
ficient level to re-modulate
the AM component back
o nto the consta nt-a m pli­
tude divid ed aud io a t the
la st au dio stage.

The on ly item w hic h
ne ed s more testing in the
audio circuits before at­
tempt ing on-the-a ir tests is
the low-pass filte r after the
FM d ivider. Si nce reams of
literature a re ava ilab le in
all the a ma te ur magaz ines
and handbooks on "d ivide­
by" c ircu its for TTL, so me
CMOS, etc ., I have sho wn
the e n tire sche me as a
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the cons t ruc t io n o f the
audio portion a nd explain­
ing what may be a whole
new modulation scheme.
and there are yet the T-44
tran smitter a nd APX-6 to
dea l w ith. I have dec ided to
break the art icl e into two
pa rts. Par t 2 covers the T-44
and A PX-b m od i f ica t io ns
(which are not as comp li­
cated as the original APX-6
articles) and a few band
plans and idiosyncrasies of
this system-suc h as FM
use. In the meanwhile. you
can build the aud io portion
and even co mpletely check
it ou t by using single tones
in place of voice.

If the poin t marked
" VOK e aud io out " is fed to
an a ud io am pli fier and a
27(XHi l ton e is fed to the
ste reo ampl if ier, a c lean
JOn-Hi lone shou ld result
out o f the spea ker (div ide...
by-9 mode). By va rying the
AM c ha n ne l gain, vou
sho uld be able to find a
POlOt wht>re the output Ipv-

el is c learlv proportional to
the input. Keep the tone
co nt rols in both c hannels
the sam e to avoid anv
phase errors caused bv RC
roll-o ff , You rnav want to
run ba ss boosted and treb le
cu t to help the fi nal ampli­
fier handle the new 6O-Hl
end o f t he 60-to-220-H L
band You ca n m ake f inal
ad justments o n t hat late r to
com pe nsate for the stereo
ampl if ier vou use, vou r own
voice c harac teristics , or
other small errors that mav
creep in - ju st like with a
new rig or microphone.

That reallv is all there is
to the audio sec t io n, and it
is real lv cut and trv. o r twist
and tu rn, once vou have i t
all r igged toget her. You can
get vou r best eva luat ion of
lost ba ss response and the
like bv stavi ng w ith single
tones at f irst Ii.e ., bOO, 800,
1000 - up to the 2700- Hl
point]. Get vou r audio go­
ing, and we'll get it on the
air in Pari 2. _

Themtimate
QRM Killer~ MOO" '"

---_.-------
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Mooe l FL 1 is a "e'latile add...,n
audio lilt a, tor commun i_
cations ."",,;verl . I I gi"es great f le~ ibi lil ~ in he lping to e~ trect t he desired
signal ISSB. CW. RTT Y . elC .! fro m b""'~g'ound ;Oled e rence and y et .imp ly
conne<:u bet"'''''n loudtPe"' e r a nd . eo;e;ve r oulpu l.

.. F ully a UIo m al ic .ea.ch/lod< l 1rac~ Ol_alion lor no lching OuI un...anted
heterodyne..

.. selectab le b_pa.. or b..-d .•elect mod" ,

.. Bandwidl h 1lmOOII'lly var iable I.o m 10 Hl tO 1000 HI ,

.. Cenl'" 1" 'Quency tmOOlhly vari..1e frOm 180 to 3000 H z

a Bu ilHn 1 ...all POW'" OutPUI II .

• U_ in lern.J 9'110 11 berr....y 0. h "'.n al lOurce o f 6to 11 volt. DC.
A ppl ication to CW
Model FL I i. superb lor CW , ecept io n . AI a n " lra refinemen t .... tomatic
freQu ency control can be twit ched . ... hich anables l he l ihe, 10 lu n.. ;",,11
0 010 a CW II . t ion over a 100 H z ran9" . Thi ay t he 10 Hz minimu m
bandwidlh b ecome• •• easy 10 l un e in a. il it ere 100 H I .

App lic. lion 10 ssa "n d RTTY
For SSB or RTTY recepTion Mod"l FL 1 can b" used 10 g i"" e iTher a l ully
adluSfabl" .audio ..... indow.. to pass the ...anled l ign a l and 10 . ejeCl Ot hen.
0. as" varIab le nOlch to remove u n...aOled naff"... band signal s. T un ing in
the nc tcn mode can be tully a utomal ic 0 ' m a nu a l. AUIO-nOlclling , 110""
rouli ne ··hand. o W' ute 01 a nOlch only 10 Hl ... ide 10 tha I Ihe ...anTed
signal is compl" lel VunaffecTed.
Ded'cated 10 Eu.llenoI (E...,lu.i.. im porl" , 01 Oil.TONG ASP',)

Technical Box 62
Products B,rm ' r19ham, M ich igan 48012
Corp. .... 9 Telepho ne 313/644 ·5698

95

call 601·323·5869 lor technical InformallOn. Of­

der/repair status. Also call 601 ·323·5869 outside
continental USA and in MiSSissippi.

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 39762

CALL TOU FREE •.• 800·647·1800

MFJ-832 QRP HF SENSOR. 1.8 to 30 MHz. 2
and 20 watts lull scale lorward and renected
power. 500 MW swAsensitivity. sccu.. ± 7.5%.

MFJ·833 HI-PWR VHF SENSOR. Same as MFJ­
831 but 200/2000 W lwd. 20/200 W ret.

Alum. ublnel. SO·239. 2·1/2 x 2·5/8 x 2·1/4 in.
Order from MFJ . nd try 11. II not delighted,

return wil llin 30 dayS lor relund (less shipping).
One year unconditional Idronlee.
Order yturI todIy. til IDI fret 100-647·1100.

Chaf96 VISA. Me. Or mail cheCk, money 0f0ef.
Add $4.00 each lor shipping and handling,

plug in one sensor at a time.
Com.. wlllt 0111 Itn.or 01

your cltolce (see specs below).
Use remote Of mount in cabinet.

Monllor lorw.n1Ire!lect.d l'I.r·
'Il' power, 2 ranges. SWR 1:1
to 6:1. 2"/. meter movement.

H•• rlnlle/mld., retlected/lor·w.'" power switches, SWR sensitivity control.
Ughled meter (req. 12 Y). Black, elClled panel,

metal cabinet. 3·7/8 x 5·318 x 4-112 in.

PLUG·IN SENSORS: $29.95 ea.
I'!uI up II tllree \II MFJ-825, one in MFH 20.
MFJ-830 HF SENSOR. 1.8 to 30 MHz. 20012000

watts. flrward. 201200 watts rellected, lull scale.
5 watt SWR sensitivity. Accuracy, ~ 5%.

MFJ.131 VHF SENSOR. 50 to 175 MHz. 20
and 200 watts tull scale lorward and reflec ted
power. 5 watt SWR sensi tivity, aecu.. ~ 7.5"1..

Till. NEW MFJ-825 hlUIO Power Sentry is
MFJ's exclusive Multi·5enS(J" SWRlPeak Wattmeter.

WIlIt one unl! yOll un monllor SWR. peak,
average power for HF, VHF, or ORP rigs.

Secret I. plug-In ••n.on. Plug in up to 3 sen­
SOlS 01 your crece (HF. VHF, or QAP, see belOw).
Connect and operate up to 3 rigs simultaneously.
Front panel switclt selects rig to monitor.

CMes wItIl ene ..n.... of Ylllr clloit•. Use
sensors remote or mount in cabinet

Reed r.rw.n1 .nd rel'lKtt4 pewtr on separate
melers. 2 ranges. ~. meter movements.

Reed SWII trim 1:1 II 1:1. Has SWR sensi­
tivity control, lighted meters, battery cheCk.

BIIcll, .tc,," trlll1 ,.net, rupoed metal cabi·
net. 6·314 x 5·318 x 5·314 in. 9V battery or
11 0 VAC with optional AC adapter, S7.95.

MFJ-I2D POWER SENTRY, $159.95. Same as
MFJ·825 but less peak tunction, only one meter,

NEW MFJ Multi-sensor SWRJPeak Wattmeters
MFJ·825 lets you monitor SWR, Peak/Average power, for HF, VHF,
QRP rigs. Plug in up to 3 sensors of your choice. Connect and operate
up to 3 rigs simultaneously. Switch selects rig to monitor.

Multl·Sensor SWRIPeak Wattmeter
monllo,. HF, VHF, QRP "g••
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PCL300 30 WI.
Base Station

----~

D
'" -::::-
-z; ---=---- . -- ---· ..::--------- ,

.. 80,11-1 0 AC Pow." Supp ly
e Fro n, Panel Slal"s Ind,calo r l lQnl S

_ Opl lon,, 1Rev. ScannmQ FunCloon A. " i1able

- "Super Rugged" Housing

Solid VI " Th/<. Aircra ft A lum inum .!

PCL250 30 Wt.
Mobile Unit

--COMMERCIAL MOBILE &
~ BASE TRANSCEIIIERS
~SItU eo",,,, wP~Offld ~etH~1t4 Lilte"

136·174 MHz 220·240MHz(e.
'?eal#lUJ

• 6 Cl\allnehl.
• o.~uv RcY<.
_ 8 Pole O'ysl., FII '
• 6e;oul,ful "udlO-RX .. Tit

• Pro'<ision '01' c r ess
.. VM'f RfwI5Qnabie PIIC<I'

.. FCC TYPE ACCEPTED-PARTS 21. 81. 90"

Control Board

TTC100 Touchtone

SCT110 Transmitter Assembly
• SCT' 10 mount ..d ,n sh ,e ldl'd hous,ng
• Same a s used on SCR10ll0
_ Complelely anmold wIF.T, caps, $0239 eonn

• 7. 10 00 30 WI un.1

SCT110 VHF Xmtr/Exc iler Board
• 70' 10 ....' s Ou lpu' 100... Duly C.cle '
• Inlon,t.. 'o" SWR p'oo'
• T' ue F~ !O, e.c au<lOOQuah,.
• N.... Des'llo _ S01'C,I ,ca lly !o , con 'muous ,ph

se' '''ci>
• Vety lOw In .. " " .. no, s..
_ Spullous _ 70 dB, Ha ' mo n,cs - 60 dB
_ W,th 000 5' /, . ta t
_1111.·10 30 WI. Amp boar d & HUI Sin~ , J sOC

FlIle, & re i pwr, sensor

• 3 d'!l.1ON.3 d'!l' l OF F conttol 01 a songte 1f!PE'lll1. nee-
uco Or, lopl,on,,112 lunc t,on s (2 d'g lls O NIOF F eac~1

• C3 n t>e used 10 pull in " ,elar. t" lIl1 e' log,c , e tc
• Tvp>c"ll. us..d tor Rptr O N'OF F. HULa P"" ,

PLaN/OFF , PatCl1ln l1,oltJ Reset. etc

• Stabl .. , a"" lalS,ng des'lln 5s L,m,I on access
• For Add'l FunchO"ls) _ Add a "Parr'al r TC' Board

Fl·6

,.,. ---':"'IIi-.-o 6}.- . ..:.~
, ,

101000 Automatic Base
Station CW Identifier

• FOf Repealets. BaS'.! XmIfS.. ~c
• Fully Automat,c 10 t,m,"ll & , m t, key,"ll
. C:Jnyen,enl F'OIlI Pa oel Con lfols Many ()elu . e ~ SCT410 UHF Transm itter Bd. or Assy.
Feat ures ' t\e~. S,m,l,v 10 SC Tl to 8- lO WIs
• AC Of DC powe<ed ':.:.=..tt,- • ~~iI,:~~ ",10()S.1. Supeo High S...blIlty c.,....l
_ Easy to ,"Slall' 19' Rae. l,loun l ; 1'"" . ~
• Reasonable Puce ' As" IOf Oata She<'1 • BA-40 :lOw . min. UHF Amp. Bd. .. H. .. Sin• .

FL·6 RC'Ir. Front-End Preselector
. 6 Hi Q ResonlIl~ wifh lo-NolM T.anslslOl Amp (2M Of

200MHZl.

• P'ooNcles tremendous ' -iKlion 0' " oul-oH la ncr' signa ls
lIlfIout the usua l loss! Can oil..., be usecl mSleaO 0 1 la ,ge,
e .pens,,,e ca"ltV fi llet S

_ Extremely helplul at sllell w,Ih many ne,,,by VHF tra nsm,t·
erS 10 "/ilte ,"'u!"' these 'OUI-ot·bllnd ' s,goals,

• Vollage Ga,n : a p. 1(} dB.
_ $el e<;/t"ily: -20 dB ~( ± 2.0 MH1, ~ 60 dB (n ± 6 MH z

(IYP,I

10250 CW 10 & Audio Mixer Board
• Adlustable 10 tone. speed, le...l, l,m",o cyc le
• (Inpul AF M"e, & Local M,c amp
• COR input & .mt, hold c Olc u ,IS
• CMOS log'c: PROM memo,,>,-250 b,l slcha"nel .
_ UP to 4 dl11e,.,nt 10 chan nels'
• Many ctner featu'es FacIo,,>, P'og'ammed

CTC100 CORfTimerlControl Board
. Camp I .. COfI C"Cu,l'y
. Carr Ha"!.l ' ~ f 0 f,metS

_ """""Ie . ml ' tnh'!>ol 'Re""'1 conl'OI
• Pt- lW'S fQn lor pa.....1 control S.. 'IC ........ ~ lamps
• lOll' ", SolO(! Sl dt.. CMOS IQQ'c
• Ma"y o t""" ' ''''Iu'es

Thn • • '. Prolusion.-I "Comme rcil" Gr",d. ·· Unifs -Oe" gnflt ' or E~f,~m. EMlfonm.nlS ( - 30 10 .. 60· q .
All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

SPEC COMM REPEATER BOARDS & SUB·ASSEMBLIES

SCR450
BOARD

SCR450 UHF aeeelver Bd. or Assy.
_ $>M,la' to SCR tOO, except "' ,Ih 12 Pole IF FII', & 8

ResonatOf Fronl End FUr,' ~

• Otscumm~IIOf & DeII,ahon ~t" Out pul S ~'e':"''"'~
• rorMlly H.", Ad.Mttr;-.J DeSfll'II! ~

SCAP Autopatch Board
• PTa.,des a ll baS 'C a"topatch lunChOllS
• 30.11'1 Acce ss . 1 Au. OnlOll luncl ,o n , Aud 'o

AGC. Bu. II ·,,, T.me... etc
• OI l 11I~ , o' t bd .ISO . lIa,130Ie
• W",,,,c I Ii lor del.,IS and a dat a Sheel

SCR100 VHF Receiver Board
_ W'd" d.nam,c ' a"O'" aeccees oll""o.ad d..

sense '. a nd It,I!

_ sees. 03 uVlt2dB SINAO Iyp.
• $e16d9 fIl t 65 1I!'i1. · IIOd B «l ~ 3OII H1 18

Po l.. C,ySla l FII' I
_ '5 ~" le'- Ou lpul
• Exc. audiO qUlll, ty! Fas! squelch! w,o ,OOO5 %

Cryslal,

SCR100 geeeiver Assembly
• SCRlOO mount.d In sh ie lded hous ing
• same as used on SCRlOOO
• Completelv asmold wlF T caps. S0 239 conn..

AF G AI N POT, etc

RPCM Board
• Used ",'SCAP board 10 prOllide -neverse Patch"

and Laoc tme Con trol 01 Repeater
• Includes land l",e "a ns we" ng'" cOlcUiI '.

COItJItJIlN'CAT'ONS CORP. Send lor

Data Sh••ts!

----------No"istown, PA 19401 • (2 151 63 1-17 10 ,
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Julian N, lablin W91WI

9124 N, Craw lord Avenue

Skokie Il 6007&

Over There
- notes from Kilroy

Phoro A. The author at radio schoo f in Ft. Jackson, South Caro lina , deep in copying Morse
code groups.

The US Army made me a
rad io ham, a lthough

th at wa s not the intent ion.
When they drafted me in
1941, bef ore the shootm'
began, they somehow had

me pegged as a supply
cl erk , but I w as not about
to become a shopkeeper in
uni fo rm . Fortunately, al l of
th is happened in a Signa l
Corps Battalion in South

Cerolma, and my request
for a transfer to the Radio
Section was finall y ap­
proved - especi all y after I
li ed about all the rad ios I 'd
bui lt bef ore com ing into

the Army. Well , it was pa rt­
ly true: I had gotten one
radio to work ,

W hen I hear amateu r
radio new comers talk now
abou t how hard it is to
learn code and theory, I
sm il e a li ttle . I t was not
ha rd for me - I just put in
four or five hours a day,
eve ry day f or three
months, and I knew all that
I needed . I was lucky. The
Radio Section of the 50th
Signa l Batta lion was com­
posed mainl y of hams, all
of whom were very helpful.
We spent many an evening
around a 8C-342 receiver
listening to amateurs send
CW on the 7-MHz band
(then, 7 megacycles), and 1
picked up amateur proce­
dure that way. But then the
shoon n' did start, and I did
not get my ham ticket until
1came back home in 1945.

I wound up in Algiers at
Allied Force HQ as a radio
operator. On the first night ,
they put me at a recei ver
and told me to copy what
was coming in. The other
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ment that I used dur ing
World War II was tu nab le;
we had little crysta l-con­
t ro lled o perat ion except
fo r some mo bile FM stuff.
By today's standa rds,
signa ls we re broad a nd not
te rrib ly stab le. This me ant
that the CW note was not
espec ially p leasant to hear ,
b u t if trans mitte r a nd
rece iver were reasona bly
c lose in freque ncy, so lid
copy was poss ib le.

The combination I used
most was the SC R-193. This
co ns isted o f a BC-31 2
rece ive r (sti ll to be found
at hamfests) and a BC-191 A
t ra nsm itte r, pl us asso­
ciated anten na tu ner,
dynamoto r power supp ly,
etc. The 312 was a su pe rb
rece iver fo r its t ime. Its
main drawback s were a
bad case of backlash in the
gea r-driven dial, an occa­
siona l drift ing loca l osc ill a­
to r, and its weight - abou t
200 pounds, it seemed,
whe n you we re tryi ng to
wrest le it into or o ut of its
mou nting.

The 191 A was another
kind of beast. It was a bas ic
"Master Osci llato r- Powe r
Amplifier" rig (MO PAl, a
c irc uit whic h had been
popu lar wit h hams for

tracked dow n t he othe r
side's transm itters for o ne
reason or a nother. I d is­
covered one of the reaso ns
one night on the Nort h
Africa n desert . Every time
that I made a transmission,
a few 88mm she lls d rop ped
nearby. Pretty soon I got
the con nectio n and gave
up the ra di o u nti l we
moved to a new loca tion.

Come to thin k of it, we
must have had some kind
of radio intell ige nce. One
of the operators at Allied
Force HQ in Algiers just
could no t get a long wi th
his fellow G is, hi s off ice rs,
Army regulations, or Al­
gerian wine, so they shipped
him up front. Somehow,
in the mid dle of the
Algerian no w he re, he
found a bo tt le of wine,
whic h ins p ired h im to
re tune his radio to a n
Algiers freq ue ncy which
he'd remem bered a nd send
a pe rsona l message to his
o ld CO, as king his forgive­
ness and a tra nsfe r back to
AFHQ . Someone intercept­
ed him and he did get back
to Algie rs, but as a
prisone r. The Army was
stuffy about that sort of
operating.

All of the rad io eq uip-

pe rience. a nd the fe llow in
the O rd nance Company
was getti ng his t ra ining "on
t he job." One night, after
all stations had checked in
o n what was app roximate­
ly the frequency, he came
bac k to me and asked for a
signal report. I gave him a 5
by 5 - strong and read­
ab le. Then he came back
on pho ne and confessed
tha t he reall y d id not know
how to load up a BC-191
transmitter.

Right then and there, a
few mil es from the enemy
line, I inst ructed him about
t uning a tra nsmitte r using
the fi nal p late meter. The n,
u nt hinking, I joked: " If you
do n't think that you're get­
ting o ut, hold the key d ow n
and touch the base of t he
whip ante nna."

He must have tried it as
soon as I to ld him. You
never heard such vile lan­
guage o n the ai r! The
BC-191 ran abou t 75 Watts
in and about 25 Watts to
the an tenn a (not efficient,
bu t reliab le), and I'll bet
that he had a b lister on his
finger for a long time.

The Ge rman Army {and
we, I guess) had rad io in­
te lligence sec t ions wh ich

•
Photo B. Livestock on the desert was a little different from that at home, as the half-track
driver discovered.

e nd of t he circuit was, they
info rmed me, Casablanca.
Casablanca ! Was Hum­
phrey Bogart at t he key?
Whoeve r he was, he was a
li ttl e too fast fo r me, so I
sent the Army Z signal for
Q RS-"send more slowly."
No response . I tried agai n.
More speed. Then he cut
back to about 5 wpm and
sen t in clear text: " Put the
radio chief o n."

I ca lled the office r in
cha rge, who sat down and
sha red the pho nes with me .
Stil l in clea r text, and still
at 5 wpm, came the mes­
sage: " Put a rea l operato r
on." The lieutenant took
the bug (a Vibroplex
auto matic key) and ri pped
off a string of Morse that I
cou ld not read . "You won't
have a ny t rouble now,
OM," he said. Another
ham ! And he was right. I
worked t he Casa ci rcuit for
wee ks, and as my code
speed came up, it actually
became fun .

But worki ng radio out of
a main headq uarters in a
big city, while it had its ad­
va ntages, was no t my idea
of being an Army rad io
operator . In a very fool ish
moment, I as ked fo r a
tra nsfer and got it - to the
Firs t Armored Div ision,
where I was put at a rad io
in an armored half-track
and sent Morse with a key
clamped to my thigh.

I was Net Con t rol fo r a
Co m bat Command, a
small, high ly-mobile unit
of the Divi sio n. One of the
ways we confused the
ene my (and ourselves even
mo re) was to change net
frequency each mid ni ght.
This meant tht I had to get
everyone zero-beat to the
new frequency, which took
at least an hour, dur ing
wh ic h all t he radio
operators in t he who le Ger­
man Army were say ing to
o ne a nothe r, "Veil, ve see
t hat l abli n is now o n 2.345
megs tonight."

Some of t he operators in
the net had ve ry little ex-
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many years before. " M aster
Osci l lator" was 1930s li ngo
for a vfo. preferably one
wi th the instabil ity built in.
When you keyed it on CW,
the oscillator grad ually
came up to freq uency to
make a dot or dash, then
dropped right off, giving t he
Morse a very distinctive
"voop" sound. Amateurs
who tried to put the 191 on
t he ham bands after the war
qu ick l y heard from the
FCC. The PA had, as I men­
t ioned, abou t 75 Watts in­
put. This often was loaded
into a whip which physical­
ly o r electrically had no
reference to the operating
frequency. We did the best
that we could with the
antenna tuner, which often
worked.

The SCR-193 could be
mounted in a jeep, a truck,
a tank , an aeroplane, or,
wi t h an ac version of t he
receiver, it cou ld be fixed .
That is w hy I saw so many
of t hem.

We "fie ld radio opera­
to rs" were not supposed to
do m uch mai ntenance;
chang ing tubes and lubr i­
cating dynamotors were all
that the regulat ions perm it-

ted. When somet hing went
rea lly wrong, we were sup­
posed to send the radio
back to "second ec helon,"
wh ich had its own limita­
tions on what it was sup­
posed to do. No one pa id
much attent ion to all of
this. If you t hought that
you cou ld fix it and you
had the t ime, you tri ed . We
had t he manuals w hic h
ca me w ith the equipment,
but many of us used the
Radio Amateur's Hand­
book as ou r basic refer­
ence.

To th is day, I hate to use
earphones, for a very f unny
reason. We had our half­
t rack at a forwa rd observa­
t ion post and I was operat­
ing f rom ou ts ide the track ,
using t he phones and key
on long extension cables.
The phones p revented me
from hearing the first mor­
tar shells come in, and by
t he time I tried to find
she lter u nder the veh icle, it
was too late. A few shel l
fragme nts caught me in the
leg and elsew here, and I
was away from the rad io
for a few months.

W hen t he Army decided
t hat they wanted me back

at work, the North African
campaign was over. I was
p ut on a t roops hip to
Nap les, Italy. Thi s short
voyage prod uced one of
t he mysterious interl udes
in my Army career. About
an hou r after we lef t port, 1
was paged on t he PA sys­
tem and told to report to
the Army officer in cha rge.
He asked if 1were, indeed,
a rad io ope rato r, and by
this time, I fe lt qua lified to
say yes . He then took me to
t he ship's rad io shack and
sat me 10 front of a receiver,
wi th orders to lis ten for
signals, to copy anything I
heard, and " don' t touch the
tuning! "

I sat t here fo r a who le
week, except for meals and
sleep, when I was rel ieved
by another operator. And I
never heard a thing.

In Italy, I spent some
t ime in a replacemen t
depot w hi le the Army lost
m y records and f o u nd
them again. W hen my pa­
pers d id show up, I d is­
covered that I'd been re­
c lass ified " Fie ld Radi o
Operato r and BAR (Brown­
ing Automatic Rif le) Gun­
ner" I'd never seen a BAR,

"*"

and to date I have never
used one. But - if the
need shou ld ari se - I am
qua lified. The Army says
so.

Afte r rediscoveri ng the
f act of my existence, the
off icers in cha rge of my li fe
put me on a truck and sent
me north toward the ac­
tion. The truck stopped at
the 120th Engineer Combat
Batta lion and a l ieutenant
with a clipboard ca lled my
nam e and ser ial number. I
looked around at the bul l­
dozers and other heavy
eq uipme nt and said , " Sir,
there must be some mis­
take. I 'm a rad io operator,
not an engi nee r." He
checked my name and
nu mbe r again . "Wel l,
lablin. you 're an engi neer

"now.

O n the way to Battalion
HQ, I passed a jeep and
saw an SCR-193 mounted in
it. I was home again!

Combat engi neering had
its own l ight moments. I
was the operator of the jeep
radio; we used the car for
reconnaissance and other
general errands. Mainly, we
chased around Ital y and
(later) France, looking for
b low n br idges , mi ned
roads, and other hazards to
health -except for the four
months that I sat in a hole
on Anz io doing nothing.

Actua lly, one never d id
" not hing" in t he Army. Our
S-2 (batta lion in te lligence
of f icer) had an inord inate
affection f or exp losives
and be lieved t hat every
soldier in an Engineer Div i­
sion should share that love.
Therefo re, he filled our idl e
A nz io days with cl asses in
how to use TNT, dynam ite,
b lac k powder, and all the
rest - how to ma ke booby­
t raps and how to defuse
them, and what a shaped
charge is and how to blow
a bridge with one. life was
one great Fou rth of July.

Then I d iscovered that
mine detectors were con­
sidered radio equ ipment
(t hey had ba tte ries and
tubes) and par t of my job
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Photo D. No matter what the locale, a CI haircut was part
of the Army uniform. The spots on the photo are from sand
which got into the developing tank. Film was processed in
a smafl tent at night.

Photo E. The SCR·193 was mounted behind the front seat
of this Command Car, and the whole rear compartment
was the "radio shack. " The rig got a good workout during
maneuvers in the Carofinas during the summer of 1941.

was to keep these gadgets
work ing. If you 've eve r
read the cata log descri p­
t ion of a Heathkit metal
l o c ato r , you kn ow t he
gene ra l pri ncip le beh ind
m i ne d e t e c t or s. La t er
model s, designed to locate
non-meta llic mines, worked
like V HF grid-dip osci l­
lators. The men who swept
roads and fields wi th t hese
devices gave me frequent
invitations to come along
and watch them work , the
philosophy being that it
must be very interesting for
me to see them use t he
equipment I'd worked on .
It was interesting, but if I
t ur ned such inv itations
down, the response was
li ke ly to be: " Don' t you
think t hat you d id a go od
job fixing th is da m n th ing ?"

So, the radio commu ni­
cations was m ixed w ith a
good dea l of military
engineeri ng .

The other operators in
the batta lion did not share

my preference fo r CW, and
theref ore we used phone
mo st of the time. Th is led
to some interesting vo ice
co m mu nicat io ns (ve ry
much agai nst A rmy rul es)
when we used slang o r
o bsc u re refe rences t o
avoid the trouble of en­
coding mes sages.

The jeep was laid up one
day an d my com pany
moved ahead, leaving it in
a French ba rn - and me to
keep an eye on it - until a
repair part could be
brought back . As evening
fell , there was a knock on
the door and a Frenchma n
stuck his head in. " M on­
sieur," he said, " Des A lle­
mands sont arrives (The Ger­
m an s have come)." Great ! I
was the only Gl lef t in town.
" How many ?" I asked, con­
tinuing in Frenc h. " N ine,"
was the answer.

The odd s were nine to
one, and no matter what
the magazine stories said, I
didn't bel ieve t ha t one

American (mel was a matc h
for nine Germans. I got on
t he radio, and the heck
w it h military procedu re.
Wi thout any pre liminar ies,
I began ri ght after p ressing
the mi ke button: " D o you
know w ho this is and where
I am ! " My buddy at Com­
pany HQ reco gnized my
voice and remem b ered
that I 'd been left behind;
he gave me an affirmative.
" Some of Walter's cousins
have dropped in for a ba se­
ball game up the
ro ad ... want to join in?" I
cont inued . Walter was one
of the rad io ops. He was of
Germ an ext raction, and we
used to kid him about the
Germa n Army be ing fu ll of
cousin s of hi s.

The other operator got
th e message. ' 'I' l l tell Un­
cle Bi ll and we'll be al ong,"
he said. " O ver." Uncle Bi ll
was M aj or Wi lliams, the
Exec O ff icer. Short ly after,
a G I t ruck drove up w ith
several sold iers from HQ,

along w ith Uncle Bill . Ac­
tua lly, no fi gh t developed.
The Germans were ti red,
co ld, hun gr y , and ve ry
much in a mood to sur­
ren der. But I was glad that
I 'd had the rad io

Uncle Bill came to my
rescue anot her time, too
Our batta l ion was to put an
assault p on to o n b r idge
across a river under cover
of darkness, and as soon as
night fell , the trucks load­
ed with boats drove toward
the shore. Motors shut off,
they silen tly coasted the
last m ile or so down a hi ll.
They were followed by my
jeep, dr iven by a brand new
re c on n ai ssan c e office r
fresh from the States .

" Send HQ a me ssage
and te ll them tha t we're
here," he o rdered me.

Now, the dynam otor on
t he SC R-193 made a fearful
racket when it was turn ing
over, and w hen the trans­
mi tte r key was hi t , the load
made it whine l ike a siren.
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the Executive O ff ice r." We
entered the CP (Command
Post) ten t and he to ld Ma jor
Williams that he was going
to prefer cou rt-ma rtia l
cha rges against me. " Ho ld
o n, so n," said the Major .
" Do n't use that word so
fa st. l a bh n. wha t ha p­
pened?"

I to ld him the story,
incl uding my offer to carry
a message back on foot.
Uncl e Bill thought for a
whi le.

" lieutena nt," he finall y
sa id, "you' ve jus t arrived
here. A lot of us have
managed to live through
thi s t hing for a long time,
and I reck o n that you wan t
to survive, too, If you in­
tend to sta y a live to ge t
back home, you 'd better
li ste n to some o f the men
who ha ve had the ex­
per ience."

The lieu ten an t a nd I
became ve ry good friends,
and I occasiona ll y le t him
use the radio himself ,.

" li e u te na n t ," r sa id,
" The re's a whole woods
full of Ge rmans o n the
ot her side of that river and
they don' t know that we're
here yet. If I use the radio,
they'll know that some­
th ing is go ing on . Besides,
HQ knows that we a re he re
- they sent us."

" So ld ie r," he to ld me,
" I'm o rdering you to te ll
HQ that we have arrived on
the scene."

I stuck with it. " lie uten­
ant, I'll walk back to HQ
with the message, but I'm
not touc hing the rad io ," At
that po int , const ruc t io n
began on the bridge and he
had to su pervise something
o r o ther. "We' ll continue
th is late r," he promised.

When t he b ridge wa s
completed (the Germa ns
were awfully surprised), we
drove back to Battalion HQ
and I headed for my sleep­
ing bag . " Just wa it a mo­
ment," the lieute nan t told
me . "We are going to see

Brings you the
Breakthrough!

You may be losing up to half the output
from your vertical. omnidirectional
antenna simply because of RF spillover.
Wo'll send you a design for a simple RF
tester that can help you find out. Wo'il
also send you details on the amazing
AEA lsopole that virtually eliminates RF
spillover and can help multiply your
power in all directions on the horizon
relative to an ideal half-wave dipole or
other non-decoupled "gain" antennas.

Get the Facts.
Contact Advanced Electronic
Applications, Inc., P.O. Box 2160,
Lynnwood, WA 98036,
Gall 206/775-7373, ~,..

FREE RF
TESTER
DESIGN

.... 31.

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BlANKER-RF GAIN -CW SWITCH­
SQUElCH-MIC GAIN-DIGITAL FREQUEN CY
DISPLAY- Hl/ l O POWER SWITCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND.

See your dealer for a demonstration.

DEALER INQUIRY INVITED.

NCG ISSB

r-::t"
~i-4 ·"ATTENTION MOBILE HAMS

15 METER MOBILE TRANSCEIVER
CWaUSB

TXA5 ATV Exciter contains
video modulator and xta l on 434
o r 4 39 .2 5 mHz. All modules
w ired and tested . .... S 84 ppd

PA 5 10 Wittt Linear m atc hes
e Kcit e r fo r good color and sound .
T his and all modu les ron on
13.8 voc S 79 ppd

TVC·1B Downeon"ener tu nes
420 to 450 m Hz. Out puts TV
ch 2 or 3. Contai ns low noise
MRF901 preamp.. . S 49 .50 ppd

FMA5 A udio S ubCit rrier adds
standitrd TV sound t o t he
p icture S 25 ppd

S END FO R OUR CATA LOG , WE HAVE IT ALL
Modules for the builde r, complete units for the operator ,
itntennas, color cam eras, repeaters , preamps, nneers.verec
ider and c lock, video mon itors, computer interface , and
m o re . 19 years in ATV .
Cred ,t card o rders call 121Jl 4474565. Check, Money
Order o r Cred't Card by mit il.

WHY GET ON FAST SCAN ATVI
• You can send bececceet qualitv v ideo of home movies, v ideo

taPllI, computer !lame•. etc. at a een that is !ltn t llan ucscen.
• Ree ll v Improve. pu blic .ervice communicat ions fo r parades,

RACES, CAP lu,che., weal her watch, etc .
• OX i. about the same 81 2 meter . implex _. 15 to 100 mile•.

ALL IN ONE BOX
Te-, Transmittar /Converter .. . .
Plug in camera, an t., mic, and TV
and you a re o n t he a ir. Co ntains
AC s.upply, T /R sw, 4 Modu les
below '.' $ 399 ppd

PUT YOU R OWN SYSTEM TOGETHER

FAST SCAN ATV

PACKAGE SPECIAL all
four module$ $ 225 ppd

8__- P.C. ELECTRONICS~" a--
Maryann 2522 PAXSON Tom ~

- WB6YSS ARCADIA. CA 91006 W60RG
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all 1-203-667-08 1 1

31Loo

259.00

Z:t9.00

309.00

399.00
499 .00
899.00
249 .00

lU.OO

"'00

M"all"
Mos lev
Murell

'''0Robol
Rolin
SIo 'IO" W" e
Shu'"
SST Elecl ,onles
S Wlo"
Tele _
Ten TO!<'
TET "' ''',, '' ''a s
T' IoC
Unlod,lIa

VHF Eno'''-''no
V,brOPI" .
W ,ISOf'
W,ls on COmme'e,,,,1
va"su

ANT ENN ... PACK...G ES
i:105heratt ATB·" T-r~r ../
Allla.... HD1'3 RoIo.

C..aheratt A_' Tribo.nd~ • ..IHD_
1'3 R_r (A1I~~1

Hl' po ' " T H3 Jr. Tr i_ r ..1
AlII..... HD_1'3 Rotor

Hl'pi.. T H1MK1 Tribo.nder ..I
Allia ..... HD· 1'3 R<Jtor

H, p ' " T H5DX Trlband~r .. '
A1\lanee HD_1'3 Roto r

Y ...ESU
H :-SiY150 Xcvr . .../200 Wall Un,t

CW Filt~. 629. 00
fT -Q010E "O"mo.. ..i FM Opt ion

,n~ta lL.,.j • lull warranty 999 .00
FTdx-580 XCYr. 449 .00
FT _6208 8 lIliM U Xevr . 309.00
FT -7 XCYr . 349.00
FT·IOIEX Xnrr . ..l CW F ,Lter ,
Fu, _ ..slIOr 549.00

FTY.850B . 8 MeI ~' XVlr . .. I1_.pre · s mp 119.00

T~'"
189 .00 f.mpoo... Xu . . ../P.S...

Spllr.

TEN TEe
329.00 tritOrl1f1C~H /CW F liter

49. 00 Tr,ton IV Xr / Cw r tue-
99 . 00 Omni 0 X~Yr .

Ce ntu ry I I CW x c- r ,

475. 00
111.00

359.00

499 .00

130,00
249.00

1'19 .00

n i . OO

289.00

H 9 . 00
U.OO
59.00
l i . OO

lU.OO

11 21. 00

We Sell and Service the Following
New and Used Equipment:

AIda OSt •
AlI'a" c e ETO Alpha
"'",eco Ham I(ev
ARRL Hu"ler
Ali a s Hy,Ga'n
e"nche' ICO'"
e "d JW "',III"
a & W K OK
Call boo\l KL'"
COE La. s"n
CES MFJ
eov,,'e'ah Moe,olOQ
Cusl>c'a U ~

OO!'nl ron ~

Drake "' ;;""...,

" -r-:

N"'TIONAL
Rn:rxMr i P.S Spb.
NCX·' X<,vr / P. 8 Spll r .

5P ECTRONlX
rrn:. j Dir tUl Du'plal'

ICON
~h l l MeIe r X~Yr .
IC · l P . .... DC SupplY
IC-245/ SSB 2 M iOIer X~Yr .

H.ulM.uu.1JND
!IQ' _T llf Rnr r . .. / Spllr.

HEATHKtT
llB- iio 8 'htu X~n . • / HP·23 8

P . 8 .
H... · 201... 2 lIl iOl e r "'mp.
"'parheTX .I Xmtr .

•

" "'""'"c·!4Ut Weler H. T. w/r-re.
N'e..... Caae. C....rpr

C- I 4I·'" Z Neier HT WIN,eacl••
Ca.. . CloarJO'r

,.'"Il\lIlI: Rnr r • ~
150 'Weter Xur. .. / 11'7XC

P . 8 . .. ¥ •. .
500CX Xur. .. /nrxc P . 5.....,.
VX _l VOIl lJ,,1II
11 7C AC ...... r SUppll'
14C DC Mod"le

649 . 00
769.00

159.00
89. 00

719.00
119.00
la.oo
799. 00
39\1 .00

379 .00
279. 00

418.00
458.00
478. 00

4'15 .00
649 .00

1099.00
949. 00

f3U .00

\
master charge

,... . ,,_.. <-
I

.<HWOOO
n U ,--UiB , 52051:, TR -toOO , TII-7lIOO ,

TR2400 - Call lo r Quote

Y ...ESU
fT --'8 Xnr. 549.00
fT - lI(IID.. 1239. 00
FP-12 U "'mp P . 8. / 5I*' . 109 ,00
YR_lI(I \ CW o RTTY.~r 549.00
F V· 90IDW Sy..... n o 3n.00
fTV _90IR TraMu rt.. r 349.00
fT _Z07R L IM: 1399.00 Call tnr Qu<C..
fT - IOIZD L..t: "'Z. OO .•
fT _IO'L..I : non.oo ..
fT - 'l'O' L .-I: $810 .00

ALLIED
A2511 Xur• ../ P.8 . .. 8pll• .

•

USED EOUIPMENT

COLLINS
"Rf2A":l In 32 MC W/ Cau
'l58 -3B Ru • •
KWM_l (Rnu ) ../ 5I8F.2 P . S .
KWW-2 (Rnu l

DR"'K E
~nDlIr . ../ AC. 4 P.S.
T -4XBXml r • .. / AC- 4 P.5.
T R _4 Xe.r• ../ AC_ 4 P.8.
T R ·3 Xu• . ../ AC·3 P. 8. to MS _4

Spllr .
R · 4A Ken.

TEN TEC
Oiii"iiT'"K""B" S~r,..
252M 18 Amp P .8.
282M 18 Amp P . 8 . W/Vn.
510 o.,LUo

515 "'r_1Il

,.'"
'fB~HA T.,ba....~ r

. tJ.40V V~rt,~al

DENTRON
HF_2OllA X'H. .. / HF_ACS P .8. to

Spl<r .. .. lk~ 499 .00
N LA _Z 500 2 K. W. Amp 10· 110

WH.... 539. 00

HALLICR,o\FTERS
ft'. 11 1 Rnrr. - 1".00
FPW -JOO X'H. 329.00

229.00
169.00

89 .00
19.00
39. 00
17.00
59. 00
59.00

169.00
59.00
~ .oo

34. 00

".00
34.00

139.00
189.00
219.00
269.00

35.00
58. 00
87. 00

359 .00
239.00
139. 00
274. 00
149. 00

74. 00

11M. OO
639.00
~. OO

3S9.00

ROHN
Si6~_OO 2~o_•• Co M cu aor.ea

21.00 201 10 251, 011

NEW eQUIPME NT SPECIALS

ALLI/LNCE
HD _T.!

ATLAS
fi:Jlb "n•.
MM- 1I0 Mobile M I'II.

DU IT ROf'l
DTR_lOOOL
ChPPl'""" L
DTR-11OOL
GL ...·\OOO8
OTR-3 J1: A _ Call I" . Quote
M T -3000A
AT _3K
AT - II.
IIT · :\OOO
W'2 _PEP
Jr . Moft ,tor

DRM!:
TR"'!7Dl't1 Xo¥ • • Llal: SlS 49 • Call ror Quot e

CUSHCRAFT
A'ra-'",.,
ATV _5
ATV ·4
IoTV-'
n_1t
2148
214f"8
811_6B
"",.,
10147-4
A-I n - II
A _141 _2OT
~..

~..
~L" fz n .W Cal l lor Quote ~
ICUT LIM: $149 .50 ..
255..... .... , 1.119. 00
2liO A L •• , J4 81 . 00
551 L ISt '44' . 00
5510 . /PS20 L" ~411.00 ··

ntA L ISt : S619. 00
1C720 L..: I I:IN. OO ..

8 mB
M~l n "On Sale" Call lot Q lDte

IfY GAIN
T'iiJ 7r.
TH3 MK 3
THS OX
TH6DXX
I2AVQ
HAVQ/WB
U AVT (W B

SUB.DEALER INQUIRIES INVITED! (Send letterhead lor complete package)
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Dealer Inquiries Invited

UNCLASSIFIED UNDER THE FREEDOM
OF INFORMAT ION ACT

• Automatic Speed Increase. User May Program: Starting
Speed.Ending Speed. Practice Duration:5 LettercodeGroups
Of' Random Space; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements).

e 24.000 Character Answer Book Alailable ($2.cX)) For 10
Starting Positions.

• Random Mode For Practice (No Answers).
KT-1 Computerized Karer With All Features ot AI:KNe h iner is

Also AlIBi/able in Same Package For $129.95.

Advanced Electronic Applications, Inc., PO. Box
2160, Lynnwood, WA 98036. Call 206/775-7373.

AEAB~ing5.YOU the
Breakthroughl

INTIMIDATED BY
MORSE CODE?

599.95
INTRODUCTORY PRICE

THE NEW AEA
MODELMT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN 10 LEARN.STATE DEPT.

FAA
INTERIOR

AGRICULTURE

Grove Enterpri$eS. Inc.
Ro ute 1. Box 156 K
Brasstown , NC 28902

JU STICE

TREASURY

NASA

F CC

FEDERAL FREOUENCY
DIRECTORY

2- 420 MHz Inclusive

AIR FORCE

ARMY
NAVY
COA ST GUARD

ALL LISTINGS ARRANGED BY

FREQUENCY, AGENCY AND LOCAT ION

A BIBLE FOR SHORTWAVE BU FFS
AND SCANNER LI STENERS

Order Now•.

Only.. $ 14.95 ..- 352

Posta98 Paid w ithin eontinent,U U.S.

Add $2.00 if mailed o ....rse...s,

A ll paymenh must equal U.S. E"change.

OVER 100,000 FREQUENCY AL LOCATIONS

FROM OFFICIAL U.S. GOV'T RECOROS.

APTRON
LABORATORIES ~.
eo 'OX 313, BLOOMINGTON, INDIAN A, 47402

• TUN ....LE-v.rni. r ' uned, 4 20 to 450 MHt;
• HIGH PlRFORM"'NCl-low noi'e RF preomr"

mosie' m ix e r, moslet IF o mp,[Ch2 Or 3 out
• SELF-CONT"'INlO· lncludin9 power sup ply
• 1 YE"'R WARRANTY
• PRICl, S 88.0 0 (Includ e s shipping. Add S U5 for

COD shipment )

To ord.r, o r rece ive detailed Inf o rma ti o n,
writ. u s or call us at 1-812-336-4775

ATV RECEIVING CONVERTER , 420-450 MH t;

MODEL TR70A

,

ANGLE
ADJUSTMENT

• Receive. and transmits
through gla...

• Superior performance
equivalent to 5/8 wave .

• Superior radiation full
Omnj·Directional .

It's easy to insta ll - No holes to drill , no
magnet to scratch the pa int , no clamps.
Uses an especially developed silicone
adhesive that secures antenna to window.
The capacity coupling box is simply attached
with a special adhesive tape to inside o f
window. Worried about crimping or
corroding coaxial cables? It's all inside and
out of sight .
Modsls sll10 sveilebl. Sec II II " 1910 Ant.

,de C.....
for 220 MHz end 450 MHz. SlIM 0... c.R.
S N A~...."., 01'- ........ ~.-.d AIJ6 MJht
/>au _1_. W" roo for .- t;:,IIlM09 tIX1lIy
5_ soc lor _"9 .-.dPO"~

New Improved Adhesive
Mount for the 2 Meter
Avanti Mobile Antenna.
Mounts on glass -

no holes!
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New MFJ 3 & 1.5 KW Versa Tuners
Run up 10 3 KW or 1.5 KW PEP and malch everything from 1.8 Ihru

30 MHz: coax, balanced line, random wire. Buih-in balun.
3 KW VERSA TUNER IV's 1.S KW VERSA TUNER Ill 's

Flip down stand tilts tuner lor easy viewing.
Efficient, enc.psulated 4:1 lentte balun. 250 pl. 6000 volt capacitors.

18 position dual inductor, 17 amp. 3000 V ceramic rotary switch (3 KW
version). 12 position inductor. ceramic rotary switch (1.5 KW version).
~/. meters. 50·239 C03Jt connectors, eeoee leedthru for random wire
and balanced line. One year limited warranty. Made in U.S.A.

NEW MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON
These 6 new MFJ KW Veru TI/om let you run up to 3 KW ty 1.5 KW

PEP (depending on the model) and match any teeduoe continuOtlsly from
1.8 to 30 MHz: coax. balanced line Of random wire. Gives maximum
power transler. Harmonic attenuation reduces TVI, out of band emissions.

AI metal, low praNl Clbinel gives Rfl protectioo, rigid construction,
Sleek styling. Black. Rich anodized aluminum Iront panel. 5)(14)(1 4 inches.

1.5 KW VERSA TUNER 11/'5

~ MFJ·961 1.5 KW Versa Tuner III

$1 5995 6 position . nte nn. switch lets )'ou
select 2 co.x lines thru tuner 01 direct,
or random w/,e .nd balanced line.

TbI MFJ.961 1.5 KW Vers. Tuner . gi"'es you a verseee sill: p<lSItion
antenna swilch. II lets you select 2 coax lines thru tuner or direct, or
random wire and balanced line. Encapsulaled 4:1 terne balun.

If you .~ady fI"e • SWRIw.ttmeler. lhe MFJ·961 is lor you.
Black Iront panel lias reverse lettering.

~ MFJ·9S0 3 KW VERSA TUNER IV$16995 Hea ~)' dut)' encaps ula ted 4:1Ie"I'e
balun fo, balanced lines.

Tile MFJ.980 is MFrs lowest priced 3 KW Versa Tuner IV but has the
same matching capabilities as the otter 3 KW Versa Tuner IV·s.

Features an efficient, enc.psullted 4:1 lenite llaiun for bala~ lines.

lID MFJ·962 1.5 KW VERSA TUNER III

$179 95
SWR, dual ,an"e for~ard and re/lected
power mete,. 6 positIon antenna
switch, encapsula'ed 4:1 fe"lte balun.

The MFJ·962 1.5 KW Versa Tuner IU is an exceptiooal value,
An accurate meier gives SWR. lorwan:l and reflected power in 2 ranges

(2000 and 200 watts).
A verutile Ii_ position .nlenna switch ets you select 2 coax lines thru

tuner or direc t, or random wire and balanced line. Encapsulated 4:1 balun.
Black Ironl panel has reverse lettering.

3 KW VERSA TUNER IV's

FOR .....n ......n ..' .. DEALER OR I _.. tS

CALL TOLL-FREE 800-647 -1 800

@] MFJ·9S2 3 KW VERSA TUNER IV

$19995
Antenna switch lets )'ou select 1 coax
thru tune' and 2 coax ,h,u tune' 0'
di,ect, 01 random wi,e a nd balanced line.

TlIe MFH8Z 3 KW Vm. Tuner IV gives you a versatile 7 position an.
tenna switch thai lets you select 1 C03Jt tMJ tuner and 2 coax ttv'u tuner
or direct, or random wire and balanced line. Encapsulated 4:1 balun.

I you .lready hne • SWR/w.ttmeler. the MFJ·982 is lor you_

~~

~ MFJ·9S1 3 KW VERSA TUNER IV

$19995
Accurate meter "i~es SWR, forward
and re"ected power In 2 ren"es: 2000
and 200 watts. 4:1 fe" lte balun.

1bI MFJ.911 3 KW Versa Tuner IV is ooe of MFJ s most popular Versa
Tuners. An accurate meter gives you SWR, lorward and reflected power
in 2 ranges: 2000 and 200 watts. Encapsulaled 4.1 lerrite balun.

IT! MFJ·9S4 3 KW VERSA TUNER IV
$

EXCLUSIVE RF AMMETER

29995 Insures maximum power to .ntenna .t
minimum SWR. 8ullt·ln dumm, 1000d.

Thil is Mfr. belt 3 KW Verll Tllner IV. The MFJ·984 Deluxe 3 KW
Versa Tuner IV gives you a combinalioo 01 quality, pertemance, and
features that others can't touch at this price.

An tlclusive 10 .mp IIF .mmeter insures macmom power to antenna
at minimum SWR. A separate meter gives SWA, lorward, renecteo power
in 2 ranges (2000 and 200 watts).

Versatile antenna switch lets you select 2 coax lines thru tuner and 1
thm or direct or random wire. balanced line or dummy load.

A ZOO w.n 50 ohm dummy load lets you tune your exciter off air tor
peak penermance. Etnctent, encapsulated 4:1 ferri te balun.

Why not visit your dealer today? Compare Ihese 3 KW and 1.5 KW Versa Tuners to other tuners. You'll be convinced that lis value,
quality and features make It a truly outstanding value. If no dealer Is available, order direct from MFJ and try It If not dell"hted,
return It wllhln 30 days IOf a prompt refund (less shipping). Charge VISA, MC. Or mail check, money Ofder plus $10 shipping/handling.

For technlcallnlormatlon, order/repair status, In Mlssl.slppl, outside continental USA, call 601-323-!5869.

Order By Mail or Call TOLL FREE 800·647-1800 and Charge It On IZI ..
MFJ ENTERPRISES, INC. :·I~I:~~p~9;TATE. ;:';~515SIPPI39762
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Dielectr ic wattmeters a re your
best choice for making accurate
RF measurements. These rugged,
dependable wattmeters can
discriminate between forward
and reflected power in all types of
50 ohm coaxial transmission lines
and RG type cables.

In addition. they:

• Measure from 100mW to 5kW
• Have ± 5% full scale accuracy
• Measure from 2MHz to IGHz
• Have an easy-to-read 4V2"

mirrored meter scale
• Feature a taut-band meter

movement for longer life
• RF Elements available for all

measurements

The l 000-A from Dielectric
- you can't buy an easier reading,
more accurate RF wattmeter.

A complete line of RF loads a re
a lso available.

RAYWOND. MAINE 04071
ra, 2071655-4555 ' OCG'341 -9678

DIELECTRIC

DireClional
RF Wattmeter

S7l.~

211.~

'US
11'.H

JAN
CRYSTALS
KEEP
YOU ON
THE AIR

NOW· THE NEW

IT'S EVEN BETTERIll

AMCODER

• CS
• CBsta ndard
• 2 meter

Scanners
• Amateur Bands
• General

Comm unication
" Industry
" Marine VHF
• Micro processor

crystals

.......~ .. ' ...,
V ;'" "~ ",V

VISA'" I,ll st ",cn••g" ACC"Pl" d
1,l"" I. n d '."dent' - .dd S.... S.I"$ Tex

Wflle 10' t>rocnu." Of C"'C k .eed'" ,nlo cerd
AMC ENGINEERING

P,O. 8 0. 427 .... 6
J .....p, Mo. 207...

P Iloon", )(I1 ·1.n. ,

easy to charge

Sl>ncl l(f lOt OUI "'ft'S( cara/09
writ'"01 pnone for mote lll' f_

Jan Crystals ..... 39
2400 Crystal Drive
Ft. Myer<; . Flo r ida 33907
all crones lIM3) 936·2397

4" x 2~" x6"
• S UII onlv -4()h.I ...'d" S,ngl" "gn.' - no O RM,OR N

,ec~lton. Immun"IO ,mpulS"I'gnonon l nOl'"
• Shlll.pe qu.loly . ud Oo ...,111 TTL comp.I.bl" .'gn"

10< compul'" ,nl..lac••ppl",."on, No no""
.W"" ,n I..... AI,lCODER OUlpul

• NOT A FilTER" I" CW '&9&",,'."on.
• NOw · lIog "'10 I..... no... lor I "'Mlo. on. ...'lhOul

lront ,,"d o "erIoad .. ,I" our AGC rna""'e No
k>clo.,n g on nooN

• NQ mOdS 10 YOU' ~ J uSl plug ,nlO pr.one lac k
Spe. . ... or pho OUlputs ...,lh bypess , "",c lI,ng
...,- not 'n No .'1"""pow_ 'flquoreo:l

• 2608 dynam 'C 'er>ge ( ~I06 S un, I I_ m. lI,nl "" 11l
AGC modu ' !>en Pfopoe<ly ."'USl...,

• ConSlent tnpu ' 10 ..... A"OODER ' egwd _
0 ' ._,_ d OO ..... "" 111 ..I,..,. S-I 0/1 Y.l ow.. g
SllIn... (W O' ks on pI>one Slgn.1 I$V'" 100) .."II
I ..... AGC rna""."

• Stoll ' e<kJceod oper ••or '.logu. , y...t:>le l'flq ulI'ICY
ecq u,"hon. 4()l)-I400h.I . nd Y" '.ble " flqu,,"c y
outpuI .one t ...e SmooI ller)

• Slrll "...tIle OUlpuI ...,,1 to< Sl.t ...... "P""'lo.• • Of
tIead Pr>on"

Compl... kll ll " ••GC o pllonl
IC . bln" In''''' dedl

AGC Mo ...,l. (onl, FWTliOf
olde. AM C ODERS

AGC Mo...,l" (On.,. FWTllor
.... ... AMCODERS

N_ .MCODER Fectory wI••d '" I_.d
Willi AGC Modul" Ift'lelled
Fo'.lIIn - Add 120.00· ell In U.S . Fun...
S~'P yo u' old AMCO DER 10 AMC for up d. flllg .nd
inSl.II.I,on o f AGC mod ul.. - .. .. P.V 10 ' ' $Iu.n
. ~ t pp ,n g 32.54

55' MODEL

.,'51,534

• ,..ko.., Mod".
~ ,••,.....,. ',om
23 ' to ~5 ' "'ilh
br••ko." al
glound"".,)
List $661 .75

Modotl 55 (".tendS
'rom 2 1' 10 55)

list $473.97

Completely Free
Standing Towers

PAT. NO.

TELE-TOW'R MFG, CO" INC,
P.O. Box 3412" Enid, OK 73701

405-233-4412

40' MODEL
~ 40 (,,>lends
"0m 21" to '*O'l
list $259.10

I r..ko••, Mod" l
40 ,e . tends from
23 ' 10 40 ' w ith
bt'I ~O.I" I t
gfOUnd l"vel)

list $440.62

AU .fNI con.tructed.

Conerefe Ileeve nellebl. lor ell
model• .
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PoMlr Output: 2.5 watts minimum /2OOmW
DevleUon: t 5 kHz
SpurtouS radlatkH1; - 60 dB orbetter
Microphone: Condenser type

(2000 Ohms

TRANSMITTER

Channel Busy Lamp

f---- Transmit Indicator

0--- Remote Speaker/Mike Input

• 4 bit CPU chip for frequency control.
• Keyboard entry of all frequencies
• Digital frequency display.
• aoo channels across 144-148 MHz.
• Up/Down manual scan, or auto scan for busy/clear channels.

10kHz scanning steps.
• FIVEI channels of memory
• Priority channel with search-back feature.
• Keyboard lock to prevent acciderltal frequency change.
• Memory backup
• ! 600 kHz or odd repealer spl its.
• Display ON/OFF switdl tor battery conservation.
• Equipped with rubber nex antenna. wallmount battery charg6l'",

earphone. shoulder strap, and beh dip.
• SWitchabie RF output 2.5 watts (minimum) or 200 mW
• Earphone tor private listening
• 2 Tone (Toucht~) Input from Keyboard
• Highly reliable LED frequency display (W()l1(s in cold temperatures

and does not fade with age)

Cte8r/Bu sy Auto scan SeMtctor

/ EarphOne Jack

-I j ~ Repeater/Simplex Offset Switch

1--- Display On/Ott

'-- 5kHzUp

HI-Low Power Switch
(Bonom of C...)RECEIVER

Circuit type: Double conversion
~rterodyne

Irnermediale frequencies.
1st IF = 10.7 MHz
2rd IF=455 kHz

5ensitMty: 0.32 uVfor 20 dB~
S I!ctlvtty: :: 7.5 kHz ilt-60 dBddwn
Audio Output: 200 mW at 10% THO

Key"'''' Lock _--C

Keyboard Entry --

BNC Antenna Connector

Priority Channel

Audio Gain Control ---;~

Condensor Mike

Squelch Control and
Tone Squelch On/Off __

4-Digit LED Readout --.ll

SPECIFICATIONS:
GENERAL

Fr.c;uency coYe!rage: 144-148 MHz
Number 01 cNnnela: 600
Emission type: F3
a.tterin: NiCd battefy pack
Yo!tIlge requirement: 10.8 vee
:! 10"!l0, maxImum
Current consumptIOn:

Aeoeive: 35 mA squekned(150
rnA unsquelched IJrith maxamum.....}
T'_IS>TIt; 800 mA (fUll power)

CaM dimenalon8: 68 18 1.:0: 54 mm

"""0
~ (with blitlei1ei): 680 Iff

THE YAESU
FT·207R

The "horse"and-buggy" days of crystal-cootrolled
handies are gonel Yaesu 's engineers have har­
nessed the power of the microprocessor. bringing
ycu 800 channels, digital display. memory. and
scanning from a hand-held package. Only with
Yaesu can you get these big performance rea­
tures in such a compact package.

romorrow's Technology-Here Today!



Rodger Skinner K4BK K/V P1RS
411 7 Van Buren Street
Holl ywood fL JJOl t

Husman's Holiday
- combine hamming with pleasure

on your next vacation

Photo A. A sample of the excellent wood carvingsof Belize.
The dark, mahogany-l ike wood carv ings made wo nderfu l
sou venirs for the DXpedit ion crew. Here, Rodger K~BKK/
VPl RS poses beside the " Gol iath" being carved.

The thrill of being on
the other end of a pile­

up from an exotic spot is
the dream of any ham who

I,

•

•

has ever tasted DX. While
mo st just dream about it,
we did it !

" W e" means myself and

a few local ham friend s.
Probably the hardest part is
conv incing the XYL to let
you go. We found the best
way to achieve this is to let
her visit her mother. since
she wou ld not enjoy the
hour af ter hour " on-the­
air" routine of a DXpedi­
tion .

Our first spot wa s chosen
when, during a contact on
20 meters one evening, Nor­
man VP1 KT in Belize sug­
gested that we visit him . He
coord inated all the li cense
paperwork and before you
knew it, I wa s V P1 RS. loren
W4YU became V P1 D X, his
son, M ike WB6SJO, be­
cam e V P1MM, and Erv
K4 HEM became V P1EF .
Norman even arranged ,
through the hotel assistant
manager, for us to be ab le
to erect two antennas on
the roof of the Fort George
Hotel in Belize City.

From the moment we ar­
rived, finding Norman at
the foot of the steps com­
ing off the plane, to the
frantic cl imbing about on

the roof erecting the anten­
nas, to the nonstop beer
drinking (we were afraid to
drink the water), to the
hour after hour of end less
pileups (total : 2500 con­
tacts, SSB and CW ), to the
local sightseeing and buy­
ing Zaracote wood carv­
ings, to the fright o f almost
missing our plane back, it
was four so lid days of ex­
citement, and anyone who
heard us on the air cou ld
tell we were having the
t imes o f ou r lives. W e
ca lled ourselves the Tun­
ne l Rad io OX Cl ub (after
my business) and our Q Sl
manager (Phi l WB4INC)
w as sti ll gett ing cards over
a year later. That was July,
1978, and we thought we
had worn out the excite­
ment of OX.

Tha t was until the spring
of 1979, when Erv and I de­
cided to do it aga in Lo ren
and Mike, having other
comm it ments, were sorry
they could n't make it
again. We started searc h­
ing the globe for some ex-
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Photo B. Tunnel Radio DX Club DXpedition to Sint Maarten Is/and (PJ7), Jul y 11-15. 1979.
Left to r jght: Rodger K4BKK/PJ 7. Erv K4HEM/PJ7. and Dee VP2EfK, who dropped by for a
visit to the operation.

high up in the tree. I fina lly
tied the li ne a ro und a rock ,
hu rl ed it ove r that and two
other palms, and t he anten­
nas were up .

Both antennas pe r­
formed fi ne -one was
donated by Bassett Anten­
nas and the other by Bing
W4 tB. like kids in a candy
sto re, the next few days
we re fi lled with hour afte r
hour o f p ile ups . A contest
tha t hit t hat weekend sto le
so me of our fire. since we
kept getting covered up by
contesters.

That , a nd those few
times when the band s were
lo usy, gave us time to sight-

see , We vis ited Phillips­
burg, the ca pita l of Dutch
Sint Maarte n, and found
some real barga ins in t he
duty-free shops. The binoc­
ulars I purchased came in
handy du ring a visit to a
nude beach o n the Frenc h
side of the island (FS7­
land).

Between the pileups, the
imm aculate beac hes, the
night life a t the casi nos ,
and t he friend liness of the
loca ls, it was a not her vace­
tion/DXpedition we'll re­
member for a lifetime. As
fo r 1980, who knows where
you ' ll find us? Keep liste n­
ing! .

~

KLfBKK/PJ7
K4H[ MJPJ7

.'

•

•, • ••

~-

manager and exp la ined o ur
sit ua t io n. He, being an
understanding chap, gave
us permission to string two
trap dipoles between the
palm trees o ut back. It wa s
after midnight when we
tacked up one dipo le six
feet off the ground o nly to
find that o nly a few sta­
tions cou ld hear us th at
evening. Bei ng ti red from
traveling, we hit t he sack
with the idea of getting up
ea rly to erect the antennas.

b:OO am found Erv trying
to cast a line with his
fishing rod ove r the top of
a palm tree. Three casts,
and th ree times caught

otic spo t ... maybe a n
island? We chose Sint
Maa rten since it counted
as a separa te country from
the rest of the Net he rl ands
Anti lles . An over-t he-a ir
contac t wit h PJ2AAX got
hi s coopera tio n in a id ing
with the license pa per­
work. As it t urned out. o ur
app lica t ions went to Cur­
acao, t he capital. then
were sent to Si nt Maarten
for the signatu re of the
Governor the re. and then
wen t back to Cu racao for
the signa ture of the Gover­
nor there. This pro cess nor­
mall y can tak e as long as
six months. but wit h the
he lp of John PJ2AAX and
Fred P12FR. we got the
final s ig na t u re on the
mo rning we were to depa rt
fo r the isla nd .

Since local call s a re no t
issued to vis itors anymore,
I became K4BKK/PJ7 and
Erv was K4HEM/PJ7. We
were qu ite shocked that
upon arrival a t the hote l
where we had made reser­
vations. nobody was the re!
Sitti ng o n o ur suitcases in
the sand, with the mos­
quitoes bit ing, we came
close to panic. For tunately,
we found a gu est in one
co tt age who dro ve us
dow n the road to a mo st
beau t ifu l resort, the Cara­
vansera i. We settled into a
studio apa rtment com­
plete with kitchen . (Now.
this is the way to operate!)
Soon afte r checking in. we
sought o ut the assistan t

15% DISCOUNT
Off List

D.ALERA301
COMPUTER SPECIALISTS

AUTHORIZED

Poptllar 16K Level II System !/n th Key-pad . S 700 .00
2&11 45RS·232Boa'd 6400
2& 1140 "0" II. Inl/lrl ace ,............ ~ 00
26·11 60 Min i O's~ . .. .. .. .. . . .. ... . . .. . . . . .. . . . .. 424 00
ee.1171 Tel e p hone Modern " " " 169.00
Fasl 100 CPS Cen tron ics 730 Pr inl e r , , ",6 75,00
High ly Reliab le Lobo 5 ' I• .. O".es.." "....... ................. ... .... . , ,,315,00
Versa trle Lobo Inler lace. 8" Dnves a nd 1M I Ha' d O".IIS.... .. "Call Few P"CIIS

10% DISCOUNT
Off list

&olK 1 Doive ~99 00

No ra.1lS on QuI 01 Slate ~rpme<lt$

MICRO MANAGEMENT SYSTEMS, INC.... 313
DOWNTOWN PLAZA SHOPPING CENTER

115 C SECOND AVe. S W

CAIRO. GEORGIA 31728 _ 912-311-7120

411. L.......llI S52700

Full Faclcwy Wa n a nty on All Items Sold

VISA. MaSler Cl\a<1l" and COD's, Add 3%
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P.O. Box 5103 Tacoma, WA 98405
(206) 572-85709 e.m.c-e p.m.
(206) 759·16 1 1 Even ings

Organize y o u r shack with a

CLUITERFREE MODUlAR
CONSOLE $179.95

• Large, 42" H x 57" W x 29"D
• Strong groove-construction
• Mar-resistant wood gra in finish
• Opt ions. drawers & lace plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES

··l'R TTY "-

Microcraft's Mew RTTY READER
Deeodes RTT Y Sl g " ,)ls d irectly from your re·
ee ....e , 's IQ u dH>. a ke r. • Ideal fo r SW Ls , n ovice. &.
seasonea a mate u rs.• Completely seue slate and
nil-con tained . Compac::t size fits atrnost a nywhere .
N o C R T 0 ' d emodulator "'Qu l re d • • • N othing
."t'li to buy ! • Built·i n a ct l...e m."k &. s pace
flItef' with tun ing LEOs for 1 70 .4 2 5 &. 8 50 Hz
F S K . • Copies 6 0, 61, 75 , &. 100 W P M Baudo t &.
100 WPM ASCll. • NOW Y OU c.n tune In R TT Y
sl9na ls from a mate urs, new, seu-ees &. we illne,
bulle t ins. The RTTV READER conve.ts RTTY

IIgna l, i n to alphanumeric sy mbols on an e i91'l1·ch..."cte. m o ving L E O r ••d o ut . W ri te
10' aalil ils or o rder facto.y d irect.
RTTY REA DER K IT, moo e ' RRK •• •••••••••••••••••• ••••••••. $1 89.95
RTTV REA DER wired and tes t lld, mode' RRF _ .. . . . . . . . .. . . . . . . •. $269 .9 5
SenCl ~ne~1< or money o,Clef . Use your V ISA o r MasterCard. Add $5.00 shillping anCl
t1anCl Ung lor ~on linenta l U .S . Wisco nsin resiClents a CId 4 '110 WiS~ons ln Siale Sales Ta x.

~ ..
c e r e e r e rr e e Telephone: 14'41 24 1·B14 4
Post Office BOl( 513G, Thiensville, Wisconsin 53092

~" NEW MFJ VERSALOAD

MFJ KW DUMMY LOAD
Lets you tune up fast into 50 ohm resistive load. Extend
life of finals. Reduce QRM. Includes transformer oil. 1 KW
CW, 2 KW PEP for 10 minutes. Low VSWR to 400 MHZ.

95

Call 601 ·323-5869 1(1( technical information. or·
d&rlrepair status. Also call 601 ·323·5869 outside
ce mnentar USA and in MIssissippi.

MFJ ENTERPRISES INC.
BOI 4'4, M1SSJSSIlf'I STATE. illS /9712

CAll TOll FREE ... 800·647·1800

DnIer from IIIFJ aM Iry It - nl Ibl;atien. II
not delighted, return it within 30 days lor retund
(less shipping). One year unconditional guarant".

Order todlY. Call toll tree 800-647-1800. Charge
VISA. Me or mail check, money order for $29,95
plus $4.00 shipping for MFJ-250.

Don't Wilt, tune up last alld save those finals
and reduce on,the-air DRM, order loday.

Include. hIgh quality
',an.tormer oil.

Low vaWR to 400 _HZ.
1 KW CWo R KW ,.~,..

- -

~ ~:.~

Mew IIIFJ.25D VEJISALOAD kilowatt dummy
load tets you tune up last. b tends lite 01 nans­
mmer nnals. Reduces oa.tte-an ORM.

Run 1 KW CW or Z KW PEP lor 10 minutes,
' If KW CW or 1 KW PEP lor 20 minutes. Con­
tinuous duty with 200 watts CW or 400 wails
PEP. Complete with derating curve,

Quailly 50 ohm non-inductive resistor,
011 coaled. Includes high Quality, industrial grade

translormer IIlI (cootains NO PCB).
Low VSWR to 400 111HZ: Under 1.2:1 , 0·30

MHZ. 1.5:1 , 30·300 MHZ. 2:1 , 300-400 MHZ.
Illlli for IIsling HF and VHF mnsmmers.
So-Z39 COIl conrtKtor. Vented lor satew. ge­

movable vent cap. Has carJYing handle. ].112
inches high, 6-518 inches diameter.
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W. H. MIfJQr

J58 w este v Circle
Mdcon GA J J2(J~

A Soft Approach to Logging
- electronic data base management for hams

vehicle will be the item
most affecting speed of re­
covery. This leads directly
to investigation o f the m i­
c ro processor.

1n the ca se of an ama­
teu r log, a n ARRl logbook
can serve as a basis for de­
termining just wh at infor­
mation is to be retained .
When design ing a mechan­
ical system, one does not
have the freedom allowed
in a ma nual me thod. First,
e lectrical storage is expen­
sive and often u nava il a b le .
Second, there are certain
limita tions inherent in the
dev ices the mse lves . The re
a lways will be some con­
flict between capacity and
speed , and , gener a ll y
speaking, one or the other
must be sac rificed to some
extent. The system design­
er must dete rmine which
elements of data a re Im­
portant e nough to keep,
then he must design the
form or form at in wh ich
they will be represented in­
ternally and externally.

The number of records
to be stored in a useful file
depends upon sta t ion ac­
tivity . Many o pe ra tors eas i­
ly will log in excess of 3000
co nta c ts in the course of a
yea r. Others ma y not ex­
ceed 300. Any genera l-pur­
pose system shou ld be de­
signed to meet o r exceed
maximum sta ted demands
This ma y not a lways be

age . This naive approach
is, for all practi cal pur­
poses, worthless. A beg in­
ner's machine cou ld ac­
co m moda te only about 30
or 35 log entries . Expand­
ing the sys tem to a fu ll­
blown 64K would not re­
so lve the sto rage problem,
even for an a lmos t inac tive
amateu r, It is this sto rage
demand which virtua lly
dictates the minim um sys­
tem . It must be cons idered
in any case, whet her the
sy stem is to be ma nu a l or
mecha nical.

For a ny system, there
must be first a pu rpose,
then a need . The origi nal
pu rpose of the radio log,
e stablished by law, was to
provide a deta iled per­
manent record of all sta­
tion a c t ivity. While the
m inute detai l is no lo nger
required , it is a very desir­
ab le feature. The pu rpose,
then, is obvious.

Need will be measured
individually by the desir­
ability. A great number of
amateurs have devi sed var­
ious methods for storing
and recovering names a nd
o the r info rm a t io n a bout
prior contac ts . This estab­
lished a second - probably
more important - purpose:
that o f very rapid sea rc h of
histori c data .

Next, o ne must decide
about the log ve hicle . The

which al so is informat ion
retrieval , it requ ires little, if
any. numeri cal marupula­
non. It is merel y a co n­
venient methodical wa y of
storing st rings of c ha r­
acters. Meaning a nd inter­
pretation is the respon­
sibili ty of the user. The
value of a log is in its
avai labi lity for recovery o f
hi stone data. A principal
d rawback is in the time and
effort needed to build and
m arn tam t he data bank.

From th e sta nd poi nt of
ac tua l cas h o ut lay, t he
a mateur log may we ll be
t he least expens ive fu nc­
tional item in the ham
shack . A penci l a nd one
ARRL log, at the cost of
about $1 .50, should be
good fo r a year of average
operat ion. If th is is true,
why consider any large in­
vestment fo r a substitu te?
Each indiv idua l must find
his own answe r to this
question .

There have been seve ra l
automated logbook pro­
grams written and un­
doubtedly there wil l be
more. Each mu st stand o n
its own merits. Some a re
good , o the rs are not. O ne
recently-publi shed art icle
d escribed a log program

A logbook, ve ry sim ply for a sma ll computer. In it,
sta ted , is a n information- the author used RAM (in­
ret riev a l sys te m . Unlike ternal memory) for both
fin an cial acco u n ti n g , program and log-data stor-
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The amateur exploring
uses for a microproces­

sor in the ord inary pursuit
of his hobby will find the
possibilities almost e nd­
less. It see ms like ly that in
the not too distant futu re ,
all amateur equipment wil l
come com ple te with mi­
croprocessor . Most appl i­
ca t io ns will involve so me
fo rm of process con trol,
bu t no t all . Many amateurs
have fo und that these mid­
gets are wel l suited to en­
coding and decoding CW
a nd RTT Y sign a ls. As new
uses are invented, there
will be scores of artic les
describ ing them .

In co nt rast to process­
c o n t ro l appl ication s ,
rru c rop ro c e s sor s c- par­
ticularly those which a re
ge n e ra l pu rpose- lend
the ms e lves well to indirect
suppo rt. Numerical so lu­
t ion to problems suc h as
fi lte r or a ntenna design is
one example. Record keep­
ing, suc h as through a log­
book, IS a nother. It is my
purpose here to e .. amine
the record-keeping appli­
ca t io n . I hope that a
number of quest ions con­
ce rning appli ca bility a nd
feasibility will be answered
for the in it ia te.
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971 '0ll1O -lITO" LlETSI CBl ) . ' ' ' ' ,IIUT, R!TI/lOII
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III' .I I> U"'.7 . 6 1'STRIIIG$\' . ' ' 1 , 11 10 1 (..I. J ,.) .n II'1
Ill' • I I> S (..s, I ' . 1I1.ST111 Nel u • . ' . )
112' I NPlIT· . AIIE ·. SN ' "I l> l lAi . 1•• 11) .511
I ll' LlET SIl U)·'"
lU . l , n<IGOTO 1161
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possib le, pa rticula rly with
small computer systems .

At the ve ry least. the
volume will sugges t tape o r
d iskette sto rage. Except for
tape syste ms suc h as those
with the IBM 5110 or Hew­
le t t-Pa c kard 9825, tape
casse ttes are far too slow
to be useful. Disk syste ms
vary widely in both capac­
ity and speed . An 8-inc h
d iskette on the IBM 51 10
will ho ld 1.3 mill io n byte s.
The 5-inch minidisk o n a
single d rive for the TRS-80
accommoda tes o nly about

58 tho usand . Few amateu rs
are p repared to spe nd up­
wa rd of fifteen thousand
do ll ar s for a hobby com­
pute r. but the micro pro­
cesso r buil t fo r t he hob­
byis t is well with in reach of
most. Wit h these sma ll er,
slowe r systems, the record
mu st be carefu ll y des ig ned
and the program s as c lean
a s possi b le if re c o very
speed and sto rage capacity
are importa nt.

Design of my AMlOG
sys tem started with the
se lec t io n o f the Rad io

Shack TRS-80 as the veh i­
cit". It was to be built
around a 16K machine With
at least one disk d rive. It
wa s not to requi re a
printer. This would keep
the init ial investment as
low as possib le . Six data
el e me nts - DATE , TI ME
ON. CALL. BAND. M ODE .
a nd SC RATC H PAD-we re
se le c te d fo r permanent
record. By packing t his into
a 25-byte record , a TRS-80
sy s tem phys ica l re c o rd
cou ld hold te n lo gic a l
records. A sing le-drive svs-

te rn would a llow storage of
approximate ly 2000 lines
of log. The re is no magic in
th is design; it is simply o ne
of severa l possible com­
promises involving ca pac­
ity. sea rch speed, and in­
ternal processing time.

A good mechanica l log­
ging sys te m requires at
lea st fo ur inde pe nde nt pro­
cesses :
- It sho u ld allow log en­
tri es concurrent with the
stat io n operation .
• The system should re­
cove r info rma t io n about

'0' i11
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MEMORY SIZE

READY

HOW MANY FILES 1 as a three-digi t va lue. The
me an ing may be coded as
the user chooses or be such
as 7 for 7 MHz o r 21 fo r 21
MHz .

5) MODE- The mode of
operation IS a code used by
the FCC. Twelve are ac­
ceptable. Ihese are Ae.At .
A2 . A3. A3A, A4, AS, Fl . F2,
rs. NFM, and P.

6)NOT E-A ten-c h ar ­
ac ter sc ratch pad is Includ­
ed to be used in any man­
ner th e user desi res. It is
suggested tha t it be used to
re ta in th e name of th e sta­
tion operator , Since names
are usu a lly short, the pad
can be used to hold some
addi tio na l infor mation.

Program Operation
When the run is started.

the clock will appea r in the
up per righ t sc ree n. The
use r is prompted as shown
in Ta ble 2.

The use r must respo nd
to " MO DE_" with one of
the mode codes to con­
t inue . There a re t hree ma­
jor modes of operation:

1) ADD- This is used
when bu ild ing a new file or
when appending records to
a p reviously-estab lished

Program Prepara tio n

If only one disk drive is
to be used. make a DOS
backup. then re move all
unnecessary programs .
Store program AMLOC on
it and run without "write
protect." If more than one
dnve is available. the pro­
gram can be stored on any
d rive . Put a write protect
o n the sys tem d isk in drive
(J and use a b lank for­
matted d isk In d rive 1 fo r
th e log file . Pe rf or m the
fo ll owing.

1) Br ing the TR S-80 up in
the DOS.

2) Set the inte rnal clock.
3) Enter the da te.
4) Ca ll the clock .
5) Call BASIC.
The appearance of the

screen after entering the
appropriate information
necessary to get and run
the program is shown in
Table 1.

Sto red Record
Si x da ta e le me nts a re

contai ned in a zv- bvte
lo gical reco rd . The info r­
ma tio n reta ined is:

1) DAT E-Dates take n
from the interna l clock or
as input by way of the key­
boa rd are in t he form
MM DDYY. They a re stored
on disk as hexadecimal.
Displayed on the sc reen,
the form is such as : WE 0
10 JAN 79.

2) TIME - The sta rting
t ime of a contact, also
ta ke n fro m the clock o r in­
put by keyboa rd . is in the
fo rm of HHMM. It is stored
as hexade c ima l and may
be in t he time zo ne of the
use r's choice .

3) CAll-T he ca ll of the
stati o n co ntac ted is e n­
tered as up to six c ha r­
ac te rs a lp ha nume ric , It is
sto re d an d ret urned as
ente red.

4) BAND -The ope r­
a ting band is represented

General Description

AM lOC is a TRS-80­
based program designed
for management of an
amateur radi o station log.
l o g ent ries can be made in
rea l time o r can be ente red
la te r. In real-ti me ope ra"
non, the progra m wi ll , at
the user's o ptio n, recal l the
fir st, the last, o r both e n­
tries of a n identif ied sta­
tion . Any prev ious ly-sto red
record can be recall ed fo r
examination and correc­
tion if necessa ry. Provision
IS made for building the ini­
tial data base and append­
ing records to the file off­
line . The program operates
in a minimum 16K environ­
ment with one or more disk
drives . A sing le d rive will
accommodate about 2lX)()
log entries; two drives and
the fo rma tted d iske tte will
hol d in excess of 3000.

adequate internal storage.
a ll can be handl ed by a
single program. AMLOC is
a single prog ram encom­
passing a ll four processes
in a command-driven en­
vironment.

MOD NOTE
A3A

BNO
14

CAll
WB2AXA

Tab le 4.

TIME
1620

DATE
OLD 022077
NEW _

YOU ARE NOW IN THE lOGGING MODE
ENTER THE OPERATING BAND IN Me
BAND _

EXAMINE OR MODIFY RECORDS
ENTER BLANK LINE FOR NO CH ANGE
TO EXIT SPECIFY RECORD NR0

RECORD NR 55

YOU ARE NOW IN THE lOGGING MODE
COMMANDS ARE: LOG LOGF LOGl FIND OFF CLEAR STOP
COMMAND _

APPEND RECORDS
ENTER BLANK LINE TO EXIT

DATE TIME CALL BND MOD NOT E
MMDDYY HHMM XXXXXX XXX XXX XXXXXXXXXX
AOO _

Tab fe 2.

Table 5Ia).

SELECT ONE OF THE FOLLOWING MODES
FILE MAINTENANCE

ADD APPEND RECORDS
MODIFY CORRECT RECORDS

OPERATING MODES

A0 CARRIER A1 CW
A2 TONE CW A3 AM
A3A SSB A4 FAC
A5 TV Fl FSK
F2 AFSK F3 FM
NFM NBFM P PULSE

MODL

Table 5(b)..

RUN"AMLOGIBAS"

Tabfe 1.

Tab le J.

pr ior contac ts as qui ckly as tries .
possible . These proce sses can be
• Provision must be made sepa ra ted and done in two
for in itial build-up of a or t hree p rog ram s. For
d at a base and for append- pr a ctic al purp o se s, th e
ing log e nt ri es to the file in real -t ime lo ggin g and
an off- line operat ion . sea rc h must be combined.
• The re mus t be some The remaining can be in
me thod for locat ing and eithe r one or two pro­
correcti ng e rroneous en- grams . Ho we ver. g iven
T.iI
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Fig. 1. A sample Q50 with fi ve other sta tions. FIND com­
m and was used to dis play previous con tacts with
W B4YM l .

program that the QSO has
terminated and that the log
lines are to be posted to
the file . The user is prompt­
ed for entry of the NOn o r
NAM E line fo r eac h of the
sta tion ca lls appeari ng in
the log l ine. The reco rd s
are pos ted in t he o rder
entered and at the ti me the
NAMI:: prompting is an­
swered. The NAM[ entry is
actually the 10-digit
scratch. Any ten character..
can be sent to the file ,

b) CLEAR- This single
word comm and wi ll initial­
Ize the log l ine without
l e a v in g the c o m m a nd
mode. I f there are any sta- '
tion calls appearing in the
log line, thi s command will
remove them Without post­
109 to the log.

7) STOP -T he STOP
comma nd IS as it impl ies.
The result is the same as
hitting the break key .

Fig, 1 i l l ust ra tes a fie ­
uncus session in which S l \

stations are in a round ­
table QSO. The top line IS
the clock , followed by the
log line with live station
en t ries . Two lines result ing
f rom a searc h for previous
W B4YMZ con tacts are
grouped under the log l ine.
The num ber appeari ng at
the extreme right of the
record line is the record
number for that log entry.
The two record lines re­
sulted from a FIND com­
mand.

If the si tuat ion were ac­
tua l ly as pic tured, an OF F
command wo uld post five
li nes in the log These
wou ld be identical except
for the station callsign and
the name of the station
operator. .

callsign to the log list. An
attempt to enter more than
five such callsigns will
cause the program to in­
fo rm the user the tab le is
fu ll. The com mand w ill be
discarded.

2) LO C F- This is an ex­
te nsion 01 the laC com­
mand and operates exactly
as does LOG except that It
initiates a search . Given
the command lOCF
WB9XXX, t he program will
d isp lay the top log line.
Th e f ile wi ll be o pened and
se a rc hed f o r th e fi rs t
(ea rlies t) logged entry fo r
WB9XXX. If a pr io r ent ry is
found, the reco rd will be
displayed below the log
line. If there has been no
previous contact, only the
station call will be dis­
p layed. Five such lines can
be displayed, o ne fo r each
of the permi tted ro u nd ­
table en t r ies.

3) lOCL- This, too, is an
extension of the LaC com­
mand . It differs from LOCF
only in the fact that it will
display the last (latest) log
entry for the specified sta­
tion ,

4) FIN D - This com m and
requ ires a stat ion cal l, as in
FIN O W B9XXX. I t is used to
in it iate a searc h fo r a
speci fied stat ion without
entering the call into the
log line. The search will dis­
play both the earliest and
latest entries for the sta­
tion. If the re has been no
pr ior entry, on ly t he station
call w ill appear. Two lines
are reserved immed iatel y
a bove t he co mman d
p rompting lines for thi s
display.

S) OFF - This single word
command signals to the

any necessary corrective
action. The prompting is as
shown in Table 4.

In the Table 4 prompt­
ing, t he user has called for
record 55. The record con­
tent is disp layed and the
program pauses fo r a new
en t ry . I f no c hange is to be
made, hit ENT ER. If a
change is to be made, the
entire record must be re­
entered. A s with the ADD
mode, the input is position­
o riented , Use the original
entry as a guide.

To exit this m ode, mere­
ly spec i fy RECO RD N R r) ,

COM MAND M ode

This mode is used to
enter contacts into the log
during station operation . It
is called when the proper
emission mode code is
entered in response to the
f irst prompted ent ry . The
user must fi rst id en ti f y t he
operati ng band an d i s
p rom pted to d o so as
shown in Tab le 5(a). On en­
try , the COMMAND l ine
prompting appears as
show n in Table Slbl. Use of
ea ch command is ex­
p la ined be low.

1) LaC -The command
wo rd l O C mus t always be
fol lowed by a stat ion call.
An acceptab le command
l ine wou ld appear: COM­
MAND lOC WB9XXX, A s
the LaC command is ex­
ecuted, the program takes
a snapsho t of the clock , re­
taining the h o ur and
minutes. The DAn, TIME ,
and CALL appear at the top
of the scree n and t he com­
mand line w ill rea ppear at
the lower command line
position . The program is
paused awaiting the next
command .

The LOG line is not
posted to the log at this
time . Since rou nd-tab le
Q SO s are qu ite freq uent,
the system is progra mm ed
to allow entry o f up to five
ca lls igns fo r the same
QSO. If an unposted La C
line appears at the top of
the screen, any subsequent
LO G XXXXXX will add the

record file. Its primary use
is that of building the ini­
tial data base, but it also is
used to update a file in the
event tha t t he lo gging was
not accomplished in real
time.

2) M ODIF Y - I n t h i s
mode, the opera tor can re­
call any number of record s
in any sequence for inspec­
tion or for correction .

3)COMMAND-AIl real­
time logging of contacts is
done in this mode. It is in­
voked by a respo nse to the
initia l prom pt ing of one of
t he stat i o n o pe ra t i ng
modes.

ADD Mode

The ADD mode appends
records to the file in the
order in which they are
entered. Since the log se­
quence is usually in time,
ent ries should be In t he
same o rder as they wou ld
appear in a ma nua l log.
Inser t ion of reco rd s is not
allowed. If there is a period
of contacts which were not
entered in the real-time op­
eration, these should be
appended before any fur­
ther real-time ent ries are
made . When t he ADD
mode is invo ked, the pro­
gram wi ll d isp lay an entry
guide and pause for opera­
tor action. It appears as
shown in Table 3.

The data line is position­
Oriented so that input must
follow the guide. To be ac­
cepted , the input line must
contain all entries up to the
NOTE field, which ca n be
blank i f desired . Any de­
tected error wi ll cause the
l ine to be rejected . The
word REJ ECTED w ill ap­
pear on the input line for a
short period of time, then
the cursor will return, in­
dicating reentry is ready .

The ADD mode is ter­
m inated at any time by en­
te ring a completely empty
ADD line. To d o thi s, hit
ENl'E R w ith o nly the cur­
sor showing .

M ODI FY M ode

In this mode, records are
recalled for inspection and
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SPECIAL
SUPER SAVINGS

NO CREDIT CARD ORDERS ACCEPTED

VERBATIM
MINI DISKETTES

FOR TRS·80, PET,
APPLE, HEATH
(Pl8ase spec, ly which computm')

MAIL ORDER MICROS
Dept 873 • PO Bax 427 • Marlboro NH

03455
Phone: (803) 924·3041·

BRAND NEW· TRS·80' s
and accessories at FANTASTIC SAVINGS

11P\X17X$

5% " 10PACK...ONLY$24
Plus 1.2.50 stlippong & ..,.ndl'ng

FOR TRs.«) !AOD II

~l5XS

8" 10 PACK ONLY $36
Plus S2.50 shipping & handlIng

LEVEL II
16K

COMPLETE
LATEST

KEYBOARD, FULL
FACTORY WARRANTY

in factory carton . ..
NEW ... $690.00

ORDER # TRS·001 XISI ... no
extra discounts ... cashier's
checks, personal checks, or
money orde rs only .. . no
credit cards. See TRS TERMS
for shipping details.

FREE with any
TRS·80 LEVEL II
or ACCESSORY

ORDER
Your choice of any $7 .95
Instant So ftwa re Cassette
(See Instant Software ad for
list of programs.)

LEVEL II 16K COMPLETE $690 #TRS-D01XISI
16K EXPANSION UNIT.. $4DO #TRS-D02SISI
32K EXPANSIDN UNIT $525 #TRS-D03ISI
DISK DRIVES (Specify which drive you want)
$425 eac h #T RS·004IS I
FRICTION MODEL PRINTER. $870 #TRS·D05SISI
TRACTOR FED MODEL PRINTER $1 350 #TRS·006ISI
LINE PRINTER III (AND CABLE) $1750 #TRS·007ISI
MOD II 64K $3400 #TRS·008
MOD 11 2 DISK DRIVE EXPANSION SYSTEM $1625 # TAS·OO

PLUS FREE INSTANT SOFTWARE CASSETIE VALUE $7.95 WITH
ANY LEVEl II ORDER

TRS TERMS: Shipment normally within one week 01 receipt 01your order (with cashier's
check, money order, or credit card) lor microcomputer and three week s lor accessories
(checks take two weeks extra to clear bank). ADD $2.50 PER ITEM lor HANDLING.
Everything will be sent to you with UPS or other fre ight charges COLLECT. Sorry, no
credit ca rd purchases or extra d iscounts on TA5-80 items.

"NOT UPGRADED USED OR RECONDITIONED LEVEL I's WITH OLD KEYBOARDS BUT
BRAND SPANKING NEW TRS·80's IN FACTORY CARTONS WITH FULL FACTORY
WARRANTY! COMPARE PRICES AND QUALITY AND ORDER FROM MOM's.

"A regIstered lrad"ma,k of Tandy Corp,

APPLE II
16K $965 32K $1040
PLUS FREE INSTANT SOFTWARE APPLE $7.95 CASSETIE-YOUR CHQICE­
(SEE INSTANT SOFTWARE AD)

ATARI
MODEL 400 $490
MODEL 800 $775

#820 PRINTER. $445
#810 DISK DRIVE $520

TERMS: Same as " T AS TERM S "
No ex tra d;scouolS for App le 01" Ala' ; ;lems

SPECIAL SUPER SAVINGS
SALE PRICES GOOD THRU
COVER MONTH OF MAGA­
ZINE-OTHER Prices Sub­
ject to Change Without
Notice.
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CAUTION
Our phone is usually answered
by machine. Orders taken with
credit cards. Qu e s ti on s
answered by mail. Please leave
you r name and address clear ly.

TRS-BO
MODEL 1164K

$34000 0

SEE TAS TEAMS



MAIL ORDER MICROS .... sa
Dept 813 • PO 8aK 421 • M erlbaro NH

03455
Phan. : (603) 924·3D4l·

101 OIders wil h checks Of mone~
orders (see "TERMS" for deiails).

ITEMS THIS PAG E ON LY

ORDER NOW-

Prices subject to change wil houl not ice ,

ThiS gadget fits into most dashboa.ds, . no straifl even in a tiny sports car li ke
the Mazda RX·7 . and cece you have it, eve.y trip is li ke flying a 747. The damed
th ing tells you m e time, how fast YOU're going. how fa r you've bean on lhis trip o.
since the last ragassing, how maflY miles per gallon you 're getting. erther atthe ins·
lant or the average on me l rip . " o r ga llons per hour at the momeflt o r for tne
trip , , . temperature outs ide . , . Inside (or coolant temperatu,e. it ~ou prefer). .oh.
it has an elapsed time fOl the trip , a stop walch , lap lime, afl ala.m . how much lur­
tner lor you. lrip, how maflY ga llons more tee trip wi ll take, how much longer for the
trip at your plesent average speel! . , . yes , it gives ~ou ~ou. average speed lor lhe
lrip, You pre fe r i l in metr iC, no stra in .. , liters rema ining, etc . Oid we menllOn that it
a lSo has cru ise control either at a speed set on lhe COfltlOl board 0' at whatever
speed you are trave li ng? The Compuc,uise wil l keep you bUs~ and entartamed duro
ing any trip ., . telliflg you mere than you will eve' want 10 kflOW,

The Compucru,se is not d,l1icu It to mstau , . , though il does conflllci to everyth ing
except the cigarette lighter, Unli l you 've lried computerized t rave l, you haven 't fouOll
out how m uch fun driving cafl be, It w il l wOfk on an~ car net having fue l
inj ec tion,. and tbere is a (rOflt·whee l drive accesscrv ga dgel avai lable lor on ly
$4.4O-NPOOl (.egu la. ly $5.50~.

The p,ice fo r lhe Compuc.uise is .egularly $199.95 . , . and a bargain at that p rice
We ' ll sel l you one of lhese fantaslic ga dgets fo. $159 .95 w ith cruise conlrol (Model
44 · .POO2~, and $127.95 without IModel 41-.POO3) Send mone~ . , . and start haviflg
fun !

COMPU
CRUISE

MODEL #41

$127.95

II you enjoy drIving, y o u ' re going 10 get 8
C O M P U C R U IS E, Once you see what it can

do, y o u Ju s t won't be able to live w ithout i t.' 4 VOODOO CASTlE
SAvE GOONI Cn,,,O 'nO" , .. ~
"E NP<5" Cun5E OA 'OA~V~R"~

O<Xl"E O_ eEw'A~ T"~ VOOO<Xl.,-
0. ... O5Aoo<l fO' lAS l. '" '' '..
OS.""'S '0' sO', .,• • '"" '5."""'0< ' w" " ' - 1' ) ,~ N<". 00eo,_,.

.5 THE COUNT
lOv~ At " RST BYT~ Fno"
",'UR e lG "R'SS B~ O IN
TA' NSYl vA....
0.... .sAOOS' '''' ' AS lno'" '6K
""oos.s '".""«.•''"K.~.
'''' App,. 2'K_ S13" .>e".on
<. ..." .

'6 STRANGE ODYSSEY
'ou'AE " ARooNED AT , .. ~
CALAxY'S ~ OO~ AND O'SCOv ~R

RUINS OF AN ANCIENT AU~ N

C'V'UZAnON ~NO ' Ry TO COPE
WIT " UN~AAT ~l ' l ~C~ NOLOOI~S

W~ll' VOU .....SSfARV'OUS
'AEA Sv R"
"'0••,,"AOO6' '0' 'nS l.'.' "'"K
' sAOO6S '''' "",00'.' 15 K. 'SAOO6A
'o' "pOi. 2'~- $ '3 '\ .'<". 00
<A"""

H MYSTEFlY FUN HOUSE
" NO YOUA WAY T ~ ROUG~ ''''
S,"'''G~ST ' UN "OUSE BE' ORE' ''E WflRO PAA~ Cl<JS~S

"','," OS-.oo" "" ' AS ,...,,, 16K
OSAOO ," 'o' So.-,,,,.. '"K. s-.oo" to<
""... 2<. - $'3 '~ ••cn. on e. ....,.

~8 PYRAMID OF DOOM
' N ~G'P"A N 'AE ASOJ RE "uNt'''RO<.>G'' • NEwlYUNCOVEAED
I"I AA " 'O, CO"PH'~ Wll .. AN
CiEN' CunSE
"'..' OSAOO6' '''' ' AS ce... " ,""
OS_ 'O'$0<"... 10K.•S""""A
I". A"",. " K_ 51'., H< '. on
co,..".

" ADVENTURELAND
'OUU W.NO~" 'N"OVG" AN ~N

C.. ANTED l AND 'NCOUNTE A'NCi
1'1"0 . NI".,S AND ....e;' GJo l
B~1 NCiS W"" ~ YOU 'n , '0
A~COvE" .os< ,"aSUn~S

0<_ "'AOO) " to' ,,'S,...,",".
' 5 . (0)1 5 '''' "",w.' '~K. ' S-.oo, .
"". A""I. "K_'" " ""'. 0"" ...".

SPECIAL 10% OFF

REGULAR PRICES

(Reg $14.95)

f2 PIFlATE ADVENTU RE
SA" '0 'nE_Sun, ISlANOAN O
' n, '0 AECOvEn 'ONO JO.. N
S'"V~ R'S lOS' t AEAsunES
"''','' OSA002' '''' ' AS CO'.'" TO '
. s o.oo1S too ""'<.... '"',.sA002.
'o' Aoo'. 2," - $"" .0<"00
e....".
n MISSION IMPOSSIBLE

ADVENTURE
SAvE ' ''E w On , O e """
AUTO.. A,~o NUCLEAR RE AC' On
w"~N YOU CO" P,ETE YOUn
"' , S>ON
0<.... . s-.ooH 'm TRS , . .., " ' 6K
' 5_00)5 "" So"..", '~K O5-.oolA
"" AOO'02" _ ,,) ,~ ",o, ""
c.._,.

SCOTT
ADAMS

ADVENTURES

CASIO'S NEW C·SO
WAMEC O S·100 Bare Computer Boards

CALCULATOR Retail MO M'S Price

CHRONOGRAPH 10 ea cpu·t 8080 CPU BO<lrd 2695 22,95 ' l POO l
10ea MEM·1A BK Memory Board (2102) 2595 21.95 NlPOO2

has li ghtweight all.act ive ruggedly 10 ea Mllm,2 16K Memory Board (21141 26.95 22.95 ' LPOO3
bui lt b lack plastic water-t ight case 10 ea EPM·2 270B12716 EPRO M Board 25,95 21 .95 ,,-
afl d bafld. regulal d ig,ta l walch lea· 10 ea EPM·l 1702 EPROM Board 25,95 2195 """'"lures of hours. minutes, seconds. AMI 10 ea RTG-l Real Time Clock 23.95 2050 """'"PM afld da~ on d isp lay PLUS two lime 10 ea QM-9 The little Mot her (9 eron 3095 26.50 IIl POO7

zones. caiendar and a 4 functiofl ca l. to ee QM,12 The Quiet Mo fher (12 SlOt) 34,95 29.95 """'"cu latOfI You've seen it advertised in
,,, 'D<>' Floppy Disk Board 42.95 36.95 nsoos

the Wa ll Street Journal fOl $75 ... ". FPB-l Fronl Panel iMSAI sizel 44,5(1 37.95 f l P010

MO M's p<ice is oflly $49.95. Hurry our
,,, EPM·I 1702 EPROM Board (aSmbldl 49,95 42,5(1 IIlPOll

suppl~ is limited , .. o.der NPCBO now. wilhout EPROMS

ASK M OM

F.... det.ils 01 Oetober 1980 Asian
end European Elect.onics Tours.
See Jafluary Wayne Greefl edltorl·
. 15 in Kllobeud Microcompu lifl9
and 73 Ma9azine. In'o «102 . .. No
charge.

HONEYWELL

HaReY"'ell ASR·33 Communic" loros Con­
"'lei With TTY, paper tape reader and
punch, Used, working when ,emoved f,om
eeotce. Shipped I reight collec t O' you pic k
up. Weighl 300 lbs. $325 . Orde. llP006X.

COMPUCOLOR

HA R DW AAE

Compuc<>lor Compule< 8001 (use as com·
puter or 75 MHZ Color Monilor)_ 6K RAM,
BASiC and OOS In ROM. good condition.
1IS025X·$1200 lIach. SPECIAL PRICE,
C"""puCOlor MlniFloppy_ 5 'I, inch, good
condil lofl. f SD26X·$475 each . SPECIAL
PFlICE.
Compucolor 6K RAM c. rd-Stalic RAM,
good condition. S027X-$HID each. SPECtAL
PRICE.
CompucOl or floppy hpe Drlve_U...
eighH rl ck c.., rldg lS, good cOfldll lan.
1IS026X·$55 each, SPECIAL PFlICE.

MAGI C LIGHT
BULB SAVER

If you've got a light bUlb ~ou need our
MAG IC l.B,S, which tocreeeee the life
expectancy 01 a new bu lb 93 limes' .
and saves ~ou 44% on eflergy costs.
Regula.ly $2.50. . MOM's price is
$1,99 each, .LSOO1 .

PANASONIC

T A P E D ECKS

Penesonlc RS261 us Stereo
Casselle DeckS- With auto-stop,
record level adjusl , VU mete rs.
used condition: all have had
heads ,epiaced and al igned
n001 - $50.

PROCESSOR TECH

SOFlWARE

Proc e. so, T. ch E.l anded Di sk
BASIC_ ThiS is fu ll diSk BASIC Ofl 6" disk
for HELlOS II disk conlrolle'" with PTOOS
and greatllr thafl 16K. . 00 15&$70 each.
BASIC 5 fr""" ProclSsar Teeh- This is a
Simple BASIC for a SOLOS, CUTTER, or
CO NSOL Mon i to . and 6K 01 RAM
f oo l 3-$ t t ,60 eaCh.
Proceno, T. ch GAMEPAC lor above
BASIC -Various simple games,
1/0014·$10.00 each

TDL SOFTWAAE-DISK

TDl FDOS & Supere AStC on 8'" OIsk ­
This requ i.es an ICOM Oisk Controller
and at least 20K of memory, plus a ZAp·
PlE Monito r in an S· l00 Cabiflet (Allai.,
IMSAI, etc.) IDOO65SX-$l20,
TDl System Software on 5 'I," disk - This
set of svstem soflwa re l equires a North
Star Disk Cont.olle., afld a TOl Systems
MOfl i lor Board I, afld consisls 01 12K BA,
SIC, Relocatorlliflk ing toacer Z·80 Edi·
tor, and Te.t Processor. llOOO66X·$ l 60,
TDl System Soltware on 5'1," disk- This
is the same as above, bul does not re­
Qui re the Systems Monjlor Board I.
llD0067X·$180,
TDl System Sollware on 5'1, " disk­
Aga in, as above, bul requi res a HEllOS
Disk ceoucner and me TDL Syslems
Monitor Board II (flOl I). llD0068X·$160,

TEFlMS: EXTRA 5% DISCOUNT ALLOWED
ONLY ON ORDERS ACCOMPANIED BY
CASHIERS CHECK, PERSONAL CHECK
OR MONEY ORDER NO C.OD. 'S PLEASE,
ADO 52.50 FOR HANDLING FOR ORDERS
UP TO $5O,oo-ALl OTHERS ADD 5% (WE
REFUND EXCESS), WE SHIP UPS OR IN·
SURED MAi l IF POSSIBLE, WE ACCEPT
MC, VISA OR AMEX,

B OOK CLEARANCE

50 % OFF OR MORE !

How To Buy And Use Minis And Micros
(Slms,publisher) '8K 1025_was $9.95
flOW $5,

How To Prog'am M,crocompulers fSams­
Publisher) 118Kl 027_ wa s $9.95 now
"50

BOMA BU9 book (Sam s·pub l is he. )
f BK t tOJ_ was $9.95 now $5

Uflderstaflding Microcompulers (Scelb i·
publlsher) fBK1079- was $8.30 now $4

You, Own Computer (Sams·pubiishe'l
fBK1072- was $1 .95 flOW $1

Uflde.ground 8u yiflg Guide (PMS·publish·
&<1 . 8K1067 was $5.45 flOW$2.50.

PII.iodica l Guide 1976 IBerg,publishen
' BK10<l1- was $3 flOW $1.50,

Peucdlcat Guide 19n (Be.g ,publ isher)
.BK1()42 -was $3 flOw $1 .50,

Compulalor Book (Tab-pubhshe.) _BK101 2
- was $7.95 flOW $4

VECTOR GRAP HIC
S ,1OO

Vector Graphic ROMIRAM card- 12K em­
pt~ ROM SOCkets, t K RAM, e.""lIent cofldi.
tion, No doc umentalioo. (Make offe r- we
may su. p ris e you and accept!)
1OOO78X·$95

HEAD ALIGNMENT K IT

BeSI casselte 'ecorde, tape head
alignmefl t ki l available. Solves
load,ng p.ob lems, 'Kool·only

""
PROCESSO R TECH SOL

SO L Compute.._ BK RAM Mon itor .
S· l00, e.ce ll ent condi tion. ' D004X·
$&;0,00 each.
TREK·110 on cassette f01' SOL-This is
Ofle of the best real lime space games
avaiiable tod ay: needs 8K, ' D005X·$9
each
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Lewis A, Thompson W51FQ
Applied Research Laboriltor ies
The Universit y 01 Texas at Austin
Austin TX 78711

RTTY with the H8
- a Heath-based RTTY system

(l TRS or FIGS) and end-of­
line detection can be done
automatically by the com­
puter. Complex fun ctions
such as text storage, auto­
mat ic CQ, and Morse code
iden tification can easily be
implemented in the com­
puter's so ftware.

Amateur RTTY Conventions
Amateur RTTY in the

high frequency (HF) rad io
spectrum (1 through 30
MHz) uses frequency-shift
keyi ng (FSK) to transmit
Baudot c ha rac te rs. Each
Baudot character consists
of a sta rt bit, five data bits,
and 1 VJ stop bits. Baudot
code consists of two sub­
sets of characters, l TRS
and FIGS. l TRS consist s of
all the uppercase alpha­
betic characters and FIGS
cons ists of the numbers and
m iscellaneous punctuation
characters. The high sta te
or " mark" is by conventio n
the higher frequency of the
two FSK signa ls. A frequen­
cy sh ift of 170 Hz has re­
placed the o ld standard of
850 Hz. Rates of both 60
and 100 words per m inute
are now in use but 60 wpm
is st ill dominant. ' A popular
means to generate FSK is to

ou...... ' TO
'5 ' (O """Tf•
,..T("'.([

•

Norma lly manual fu nct ions
suc h as c ha racte r shift

0.00",,'

".

•

...

Fig. 1. RTTY input fi lter.

t ro lli ng a rad iote letype
(RTTY) a mateu r stat ion .

Fig. 2. Phase locked loop FSK demodulator.
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The 8-bit microcomputer
is idea lly su ited to con-
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FSK Computer Interface
The serial word fro m the

demod ulator is converted
to a valid pa ra llel word and
sent to the computer by the
FSK computer interface
shown in Fig. 3. The UART
(U3) is hardware -pro-

phase locked loop output
to TTL voltage levels.
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Control interrupt program listing.

(phase) as the input signal.
This forcing voltage is the
actual output of the phase
lo ck ed loop . The poten­
t iomete r shown in Fig. 2 is
used to adj ust the ze ro­
input vco frequency to a
va lue of 2100 Hz . A fre­
quencv counter should be
used for this adjustment.
The device U2 converts the

Fig. 3. FSK computer interface.
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signal within 400 Hz of its
nominal vco frequency .
Without a narrow band­
width filter, near-freq uency
signa ls will cause signif i­
cant receiving e rro rs. The
eas iest place to add a re­
ceive r filte r is between the
audio o utput of the rece iv­
er and the RTTY interface.
The filter of Fig. 1 has a
bandwidth of 300 Hz cen­
tered at 2210 Hz and a volt­
age gain of 10 . Each stage
should be adjusted sepa­
rately using an acc urate
signa l gene rator a nd an out­
pu t ind icator. In o peration,
input 1 is connected to the
receiver audio output and
output 2 is connected to
phase Jocked loop demod­
ulator input.

Phase Locked Loop FSK
Demodulator

The demodulator shown
in Fig. 2 conve rts aud io fre­
quencv shifts into se ria l
binary data . Within device
Ut . a phase detector sends
a voltage to a vco. forcing
it to the same frequency

RTTY Input Filter
The bandwidth of the

SB-300 receiver is 2.1 kHz
(350 through 2450 Hz). Ap­
pro ximately 300 Hz o f
bandwidth is requi red to re­
ceive 60 wpm, 17o-Hz sh ift
RTTY.J The phase locked
loop demod ulator used in
the RTTY interface unit will
attempt to lock onto any

feed aud io FSK into the mi­
crophone input of a single­
sideband (SSB) suppressed
ca rrier rad io transm itter.

System Description
The RTTY system de­

sc ribed in thi s a rticle con­
sists o f the fol lowing eq uip­
ment: 1) Heath H8 comput­
e r, 16 K m e mory. serial
(H8-5) and parallel (H8-2) in­
terface boards; 2) Heath H9
video terminal; 3) dual GE
5121 cassette tape decks; 4)
Heath 5B-300 single-s ide­
band receiver; 5) Heath
5 B-401 si ng le-side ba nd
transmitte r, and 6) aut hor­
const ructed RTTY inte r­
face.

No ha rdware modifica­
tions were done on any of
these equipments. This
minimal system will receive
and tra nsmit RTTY on a ll
authorized HF bands. A tun­
ing aid and inverted code
switc h are incl uded to im­
prove reception. All trans­
mit and receive functions
are controlled from the H9
terminal as follows :
CTRl-A - Transmit Morse
code identification
CTRl-B -Go to transmit
mode (turn on transmitter)
CTRl-C- Transmit buffer
(CQ o r message)
CTRl-O - Force l TR5 code
duri ng receive mode
E5C KEY -Go to rece ive
mode (turn off transmitter)

Shift characters are auto­
matically transmitted when
called fo r by Baudot con­
vention. After 72 charac­
ters, line feed. two ca rriage
re turns, and the l TRS code
a re a utomatica lly trans­
mitted . A 28-character type­
ahead buffe r is included in
the transmit program to
prevent loss of text.



H8-2 Parallel Interface
Board

The FSK co mpute r inte r­
face is connected to one of
th ree pa ra lle l ports of
Heath's H8-2 pa rallel inter­
face board. The port ad­
dress jumpers for the se lec t­
ed pa ral le l port should be
connected for 1008. O n that
port. connect the logi c
ju m p e rs a s fo ll ows : 1 )
A, - A 2, open; 2) 6 1 - 8 2.

open; 3) (1 - (2, shorted,
and 4) E, -E 2, shorted . The
output of the FSK compute r
interface (Fig. 3) is co n­
nected to the parallel port
at Pl 0l by a ribbon cable
term inated with the Heath­
supplied 2S·p in connector.

SSB Receiver and
Transmitter Operation

Both the SSB rece iver
and tran smitter mu st be
operated in the upper side­
ba nd (USB) mode for cor­
rect pola rity receptio n and
transm ission. The receiver
shou ld have less than 100
HzfH drift after wa rm-up.
Most SSB transm itters a re
not designed to operate a t
the 100 % duty cycle re­
quired of RTTY. The man­
ufac tu rer's specifications

low-pass filter and then to
the microphone input of
the SSB radio transmitter.
The second elect ronic
switc h is cont rolled by the
" reader o n/off" line from
the H8-1 parallel interface
boa rd. This a rra ngement a l­
lows the co mpute r to turn
the transmitter on and off
usi ng the tran smitter ' s
v o ic e -o p e ra t e d sw itc h
(VOX) and also to transmit a
Morse code ident ifi ca tion
signa l. The 3-kHz low-pass
filter converts the square
wave output of U7 to a sine
wave. The 1k-Q potentiom­
eter sho uld be ad justed to
provide the same output
leve l as the m icro phone
nor mally used with t he
transm itter. The comple te
filte r a nd le vel ad jus t
potentiometer shou ld be
well shie lded to prevent
st ray noise from being
transmitted .

grammed for 5-bit words
and 1 'h sto p bits . The
UA RT's clock. U4, is ad­
justed for a f requency that
is 16 times the RTTY baud
rate. For 60 wpm, the fre­
quency of the clock is 727
Hz . W hen the UART de­
tects and loads a valid
Baudot word. it signals the
co mpute r on the OAV (da ta
availab le) line. After the
compute r accepts the par­
a lle l word, it signa ls back
o n the RDAV (reset d ata
availab le) line , allowing the
UA RT to load a nother word
in its buffer. The Pll input
c ircuits , including U9 and
pa rt of U8, a llow rece iving
of norm al a nd inve rted
signa ls and provide a need­
ed tuning aid. When a RT TY
signa l is correc tly rece ived,
the mark LED should ligh t
du ring idle moments be­
tween characters and both
shou ld light during con­
tinuous transmiss ion.

In the transm it mode, the
UA RT signals the compute r
to load a word using the
TBMT (trans mitter buffer
em pty) line. After the com­
pute r has loaded a Baudot
word, it signa ls the UA RT to
begin serial tr ansm ission us­
ing the OS(da ta strobe) line .
The UART adds the correct
number of sta rt (1) and stop
(1 %) b its and then transm its
the word serially at a baud
ra te of o ne-sixteent h its
transmit clock rate. The
se ria l tra nsmit signa l op­
e rates an electron ic switc h
in U6 that keys a two-fre­
quen c y osc il lato r (US).
When t he se ri a l out line is
low, the switch is open and
US should be adjusted by
the 10k·Q potentiometer to
oscil late at 42S0 Hz. When
the seria l line is high, the
switch is c losed and US
should be ad justed by the
Sk-Q potent iometer to os­
ci lla te at 4S90 Hz.

The J-K fl ip-flop device.
U7, divides the output fre­
quency of US by two to pro­
vide a symmetrica l sq uare
wave at the correc t mark
and space freq uencies. The
o utput of U7 goes th rough
an e lectronic switch to a
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Fig. 5. RTTY transmit routine.
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RTTY receive program listing.
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shou ld be consulted to de­
termine a safe maximum
power limit. The SB-401
transmitter is presently be­
ing operated at a plate cu r­
rent of 150 mA rather than
the SSB-recommended 250
rnA

RTTY Interface Software
The speed requi rements

as well as the lack of com­
plex mathematical expres­
sions allowed the interface
software to be written in as­
sembly language. The soft­
ware is divided into three
separate ly assembled pro­
grams, plus Heath's console
dr iver program. listings of
the three RTTY programs
are included in this ar ticl e.

RTTY Recei¥er Program
The receiver program

uses the conso le driver and
the O P programs. An excel­
lent description o f Heath's
console driver is conta ined
in issue No. 2 of Remark .)

The RTT Y software e nt ry
poin t shou ld be the sta rt
of the re cei ve program
(041.150 offse t oc ta l) to ef­
fec t por t in itialization. Fig,
4 shows a fl owchart fo r the
receive program. Both the
conso le termina l's se ria l
port and the RTTY inter­
face's para llel port are ini­
tia lized at the begi nning of
the program. The command
word. 0478. sent to the con­
trol port (101sl tu rns the
transmitter off. The CIP pro­
gram places d ifferent num­
bers in a sc ratc hpad (042/
000) based upo n w hic h
CTR l key inte rrupts occur.
The receive p rogram in itial­
ly zeros this location a nd
then tests it fo r a branch
to the transmit routine each
time a new character loop
is performed. After testing
for a transm it program
branch, the first bit o f the
control input port is tested
to determ ine if a new
cha racter has been loaded

in th e RTTY interfa c e
UA RT. If a new c harac te r is
present, it is loaded into the
computer, thereby freeing
the interfa ce UART to
search for the next cha r·
acter. Afte r loading a cha r­
ac te r, the routine checks
whethe r it is in the l TRS
(D=1) mode. If it is in the
l TRS mode, the new cha r­
acter is compared with the
FIGS code.. If the new cha r­
acter is the FI GS code, the
FIGS mode is set (D =0) and
the program loops back fo r
a new cha racter. If the new
character is no t the FIGS
code, its numeric va lue
forms the lower 8-bit ad­
dress at which the Baudot
c ha rac t e r's equi val ent
ASC II va lue is sto red. This
va lue is sent to the terminal
v ia the conso le dri ver
routine SWCHAR for dis­
play. The same logic is fo l­
lowed for the FI GS code
branch. The FI GS cha rac­
ter's numeric va lue is added

to a n o ffset (378) to form the
lower 8-bit address for entry
into the conversion table.
When a CTRl-D is keyed,
the ClP program sets D=O,
forcing the receive program
into the l TRS mode.

RTTY Transmit Program
The t ra ns mit p rog ra m

consists o f t hree separate
rout ines: transm it, CQ, and
Morse ID. The transmit rou­
tine togethe r with the CI P
a nd console d rive r pro­
gra ms genera te Ba udo t
code from the terminal. A
flowcha rt fo r the tran smit
routine is shown in Fig. 5..
The program begins by
zeroing the sc ratc hpad and
then turning on the trans­
mitter. Both the LTRS/FI GS
register (D) and the co lumn
count register (E) are zeroed
before the scratc hpad is
tested .. The scratchpad is
tested for either a branc h to
the Morse ID routine or the
CQ ro utine. If bo th tests are
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RTTY transmit program listing.

9000. I~~
\loI0.1~~
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( ,".~"", J the mai n prog ram for a n­
other c ha racter. The I F test
simply return s to the mam
program for another c ha r­
a cter. The space test
branches within the subrou­
tine to a point where the
co lu m n co u nt is inc re­
mented, and a return to the
ma in program is executed.

If a ll three tests a re in­
va lid. XM IT the n tests the
LTRS/FI GS reg ister. If the
p rogra m is in the LTRS
mode , the new c ha racter is
compared to 1008. A
positive result means the
new c haracter is a n ASCI I
LTR and its Baudot equiva­
lent is transmitted . If the
compa rison is negative, the
new c haracter is a FIG. and
the Baudot FIGS shift
c ha racte r (338) mu st be
tran smitte d b e fo re the
c haracte r. After the Baudo t
c ha rac te r is tr ansmitted ,

invalid , t he progra m gets
the next character fro m the
termin al usmg a console
d rive r r o u t in e ca lled
SRCHAR. If the ASCI I c ha r­
acter is not the ESC key
code, then the program
call s the subro utine XMIT;
otherwise, it branches to the
rece ive r program, A flow­
c ha rt of the XMIT subrou­
tine is shown in Fig. 6. After
being ca lled, this subrou­
tin e immediately echoes
the c ha rac ter back to the
te rm inal fo r d isplay usi ng
the console d river subrou­
tine SWCH AR. XM IT then
compares the ASCII c har­
acter with the character for
carriage re turn (CR), line
feed (IF), or space. If a ny of
these tests is val id, the valid
c ha racter is converted to
Bau do t and transm itted .
The CR test sets the col umn
count to zero and returns to

0' "... )

( • • r~•• )

1
n .

( ."v.' )

I t...... h'-' I

I cOO. -".. ..uOO. I
I "'..&<OJ ••

Fig. 6. Transmit subroutine.
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Fig. 7. Utility transmit subroutine.

.I'U , •••
'"~

the l TRS/FIGS mode must
be shifted to FIGS before a
retu rn to the m ain prog ram
is executed. When the pro­
gram is in the FIGS mode.
the l TRS code (37s) must
precede the next l TR to be
transmitted . After any print­
able cha racte r is transmit­
ted . the colum n counter (E)
is incremented before a
retu rn to the main prog ra m
is executed . The util ity sub­
ro u t in e s SPFIGS a n d
SPlTRS shown in Fig. 7 han­
dIe the l TRS/FI GS conve r­
sions and SSE ND subro u­
ti ne does the actua l char­
acter transmitting. If upon
return to the m ain program
the colum n count is equa l
to 72 (width of a standard
TTY termi nal). a subro utine
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Fig. 8. CQ transmit program. Fig. 10. Control interrupt p rogram.

SPLFC R is called. SPLFCR is encountered in the but­
transmits line feed, two car- fer, a branch to the Morse
riege returns, and the LTRS ID routine is executed.
shift character. The two car- After each column count of
riage returns allow mechen- 72. the SPLFCR subroutine
leal printers time to return is called . A special, man­
to co lumn zero before text ually-executed routine ,
starts again. After execut- LOAD BU FF ER (beginning
ing SPLFCR, the program at 044n40J, is used to ini­
branches back to "se t LTRS tially load the buffer. This
code" to beg in anot he r routi ne sequentially loads
loop through the program . ASCI I cha racters from the

The CQ routine, whose terminal into memory unti l
fl owchart is shown in Fig. 8, a period is sent. The period
fi rst ca lls $PLFCR then sets is sto red and then the pro­
the column count to zero . gram branches to the re­
ASC II cha racters are then ceive program . The CQ buf­
sent seq ue ntia lly to the fer is p laced at the end of
XMIT subrouti ne until a the RTTY program so that
period character is en- the length of the buffer is
countered. When a period limited only by the memory
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size (less stack req uire­
ments).

The flowchart for the
Mo rse ID ro ut ine is shown
in Fig. 9. This program gen­
erates Morse code char­
acters by interrupting the
audio output of the RTTY
interface usi ng the "reader
on/off" control line of the
H8-2 paralle l port. (A com­
ple te d iscussion of th is
Morse code storage tec h­
nique can be found in Ref­
erence 4.) Each Morse cha r­
ac ter is represented from
left to right, one bit pe r e le­
ment, using 0 for dot and 1
for d ash. At the end of the
character, a 1 is p laced as a
stop bit; remaining bits are

filled wit h zeros. A com­
plete alphanumeric conver­
sian table in octal appears
in the source code listing of
the Morse 10 program. A
word space is generated by
using two all -zero char­
acte rs . The number of
Morse characters must be
lo aded in 043/201 in octa l.
The prog ram sequentially
loads characte rs from
TAB LE into the accu mu­
lator . Each cha racte r is
shifted left using ADD A
one place per loo p and then
the carry bit is tested. If the
carry bit is not set, a dot is
transmitted. If the carry bit
is set, a dash is transmitted .
When only zeros remain in



Partial Parts List
- LM565CN phase locked loop - National Semiconductor
- LM31 1H- National Semiconductor
- AY-3·1 01 5 UART - General Instruments
- LM555CN - National Semiconductor
- CD4066AE- RCA
- SN7473N- Texas Instruments
- SN7400N- Texas Instruments
- SN74LS365 - Texas Instruments
- LM741CN-National Semiconductor
-85.5 mH (463 turns of No. 34 enamel wire on 1811P-A400·3B7
pot core-pot core from Ferroxcube)

the accu mu lator, a dash­
le ngth letter space is gen­
erated before the next char­
acter is loaded . The subrou­
tine COD EGEN uses a sub­
rou tine DlY to generate dot
and dash lengt h time de­
lays. DlY is part of Heath's
H8 fro nt pane l monitor
routine (in ROM) and uses
the interrupt clock to
generate time de lays in
m il l iseconds equa l to twice
the v al ue of t he ac­
cumula tor.

Once the CQ buffer and
the Morse 10 tab les have
been loaded, the complete

U1
U2
U3
U4,U5
U6
U7
us
U9
U10,U11
L1,L2

RTTY object program can
be dumped onto a new tape
p reserv i ng t he custo m
tab les.

Control Interrupt Program

The f low diagram fo r t he
CIP is shown in Fig. 10.
Heath's H8 console d river
program has interrupt pre­
cessing for CT Rl A, B, C, 0,
0, P, Q, and S. CTRL A, B, C,
and 0 are av ailable for user
rou t ines. W hen a CTRl A
through 0 interrupt occurs,
an identi fying number is
placed in $CSlCTl (040/
252) and then a branch is ex-

ecuted to the user interrupt
program found at the ad­
d ress la beled $C IS. The
eight least significant b its
of the address of the in ter­
r u pt pr o gr am (0008)
are placed in $( 15 (040/250).
and the ei ght m ost sign ifi ­
cant b its (0448) are placed
in $C IS+1 (040/251). The in­
terrupt program tests the lo­
cat ion $CSlCTl to deter­
mine whi ch o f t he f ou r
CT Rl interrup t s has oc­
cu rred. A fter either sett ing
the l TRS code (CTRl-D) or
moving one of the three
num bers to a sc ratc hpad,

$CSlCTl is zeroed and a re­
turn exec u ted.

Testing

The co mplete RTTY in­
terface may be tested by
tape record ing the m icro­
phone o utput o f the inter­
face o n an audio cassette
recorder and t hen playing
that signa l back through t he
in terface receiver. Perfect
copy should resul t if every­
thi ng is correct. The po lari­
ty o f the system m ay be
ve r i f ied b y th e cor rect
reception of amateur RTTY
sig na ls (usual ly found near
14.1 MHz ) in t he USB
mode. •
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Computerize your log book

wi th QSL Manager
How many times have you looked at your log book and

wondered If you remembered to send a QSl 10 that
operator you worked last week? Or perhaps you sent a QSl,
but you can't remember gettmg one In return. Lhe QSl
Manager program will help you set up a computenzed log
book that will give you fast. effic ient access to vou r records.

The program w ill all ow you to make complete log entries
which include: date, time, call sign. name, band , both the
sent and received signa l reports, the mode. whether a QSl
was sent or received. and a ny remarks you want to add Up
to 1400 entnes ca n be recorded on diskettes (depending on
how many disk drives you have),

You won 't have to fumble with mde\ cards or papers
when you're In the middle of a contact The QSl Man.ager
program has a built-In search funct ion tha t will locate a nd
presen t the informa tion on any call sign In your records
You can even list a ll the QSO's for a part icu lar data, time ,
band worked. mode. or a spec ific signal report The pro­
gram will even give you a list of a ll e ntries where a Q Sl was
sent but none was received in re turn.

The QSl Ma nager program has built-in editing fe atures
that let you always keep you r log book up-to-date, O f
course, there's also a command that lets YOU output your
log entries to a printer for hard copy

In that next QSO. knock their socks off With your infalli­
ble memory. Just don 't t£>11 them you use the QSl Manager
program

Thrs package requires the following m immum sys tem:
1 A TRS·80 level II With 16K RAM
2, An Expansion Interface with 16K RAM (or more ).
3, One or more disk dr ives.
4 Any compatible Disk Operat ing System.
5. A punter (optional).

Pkg, 0151RD (d isk-ba sed \lersion) $19,95.

TO ORDER : Look for t his program at the dealer nea rest
you. If your sto re doesn 't stoc k Instant Soft ware se nd
your o rder with payment to : Instant Software tnc.,
Dept. 8/73. Peterborough, N.H. 03458 (Add $1 .00 for
handling) o r call tell-tree: 1·80().258·5473 (V ISA.
Master Charge and American Express accepted).

SUPER

SCARAFEST

'80

A Giant Ham & Computer Festival
for New England

AUGUST 16 s 17, 1900
RAMADA INN AND O TH ER NEARBY

LOCATIONS IN NO RTH HAVEN , CONNECT ICUT.

COME JOIN YOUR FRIENDS FOR SUMMtR fUN AND
TWO DAYS OF EXClTEl\I.lNT AND ACTIVITIES AT SUPER
SCARAFEST '80

SUPER

SCARAFEST

' 80 SUPfRSo.RA FEST IS ANOTHER SERVICEOF
SOUTHCENTRAl CONNECTICUT A'tATI UR
RADIO ASSOCIATION (SCARA).

FO RCONVE NIENT RESERVATIONS TO STAY
O VER"lIGHT. CAll THE NORTH HAVEN
RAMADA INN AT 1-800-218-2828 AND ASK FOR
SUPERSCARAFEST ACCOMMODATIONS.

Peterborough, New Hampsh ire 03458

~ '"

ntSof
FORADDITIONAL INFORMATl O~ :

CALL(203) 281-6038 BElWEEN 9 A.M. s 5 P.M.
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Don H, Johnson WB6MXD
943 Cameron Court
Arroyo Grande CA 93420

A Different Kind of Charger
- take a Gel/Cell to lunch

Ihave a lways been in ter­
ested in rec ha rge abl e

batteries and the means by
which you c an recharge
these ba tte rie s. Fo r in­
sta nce, even the simp le
ca rbon-z inc dry ce ll can be
recha rged succes sfully to
some extent using reverse
current charging methods.'
The nickel -cad mium bat­
tery is a sea led batte ry
whi c h wa s speci fi ca lly
designed to meet the need
of having rechargeable bat­
tery power ava ilable for

emerge ncy and po rtable
usage .

The nicad, while being
mu ch better su ited for this
service tha n the dry ce ll,
st il l has so me prob lems. Its
low inte rna l resistance a l­
lows it to supply much
more current than a dry
ce ll, bu t it requ ires co nsid­
erable ca re when rec harg­
ing to protect against per­
manent damage from over­
charging. It al so can be
damaged by over-d ischarg­
ing the battery to the poin t

that a single ce ll within it
becomes reversed.

Depend ing on the ap­
plication, nicads may not
even go as long on a charge
as a ca rbo n-z inc dry cell. In
fact, they tend to develop a
"memory" of how long they
are usually used and they
will go dead before their
Ampe re-ho u r (Ah) rating
says they should.' This can
usually be corrected by cy­
cl ing the battery through
seve ra l c o m p le te di s­
charge/rec ha rge cyc les , but

it is t ime co nsuming and, if
you forget and let it dis­
charge too long, you may
be looking for a new nicad.
And nicads are qu ite expen­
sive, being made of silver,
nickel , and cadmium.

O n the other hand , there
is a new kid on the block
with q uite a bit to offer. The
gelled e lectrolyte battery,
o r Ge llCe ll™ a s Globe­
Union, lnc.. of Milwaukee,
Wisconsin, c hooses to ca ll
the ir produ ct, see ms to

'00
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Fig. 1. Ampere-hour(Ah) rating vs. discharge time. The gra ph
sho ws the approximate percentage o f A h capacit y ava ilable
when a Gel/Cell is discharged in less than the rated 2Q..hour
time period. Note that capacity is nearly 100% above 10
hours. For example, a 4.5-A'h battery wau ld be worth abau t
70% of its rated capacit y when discharged in two hours.
Seven ty percent of 4.5 = 3. 15 Ah far two hours, or abou t
1.575 Am ps. Gel/Cell charger with lid off.
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Charger, Cet/Cett. and iron .

Top view of charger.

Charger in " homemade" case.
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have t he best of both
worlds .

The Ge l/Cel l is essential­
lv a lead-acid battery like
the one you use in your car
except that the electrolyte
is in a gelled sta te rather
than a liquid . The battery is
sea led so there are no liquid
level s to check and no oth­
er routine ma intenan ce to
perf orm . The y ca n b e
mo unted in any positio n 50

they are ideally sui ted fo r
use in medical equipment.
tape recorders. or any piece
of portable equipment that
may be placed in unusual
posi tions.

The Gel/Cell is cornpara­
ble to the nicad in ma ny
ways, if not superior . It can
be recharged over and over,
200 to 500 o r more corn­
p le te c h a rge/d ischarge
cycles or more . And the
Ge l/Cell does not su ffe r per­
manent da mage from being
totall y discharged as does
the nicad with it s cell­
reversal problem. So. if you
ac ci d e nt a lly le a ve yo u r
e q u ip m e nt o n for two
weeks, the ba tt eries will
come back . The Ge l/Cell
has a high current discharge
a b ility like the n icad .
Globe-Union's little GC 210,
a 2-volt, 0.9-Ah battery, will
put out 15 Amperes cont in­
uously for 1 minute!

The Gel/Cell is far above
the nicad in many ways It
has no memory problem.
You can use just 2% of its
ca pacity fo r yea rs and
when you want 100% , it's
t he re . You do , howeve r,
have to develop that capac­
ity. Unde r cycl ic condi­
tions, the capacity of the
battery actua lly increases
until, afte r about 20 cycles,
the fu ll capacity is reached .
Once developed, that ca­
pacity is re ta ined over a
long period of time .

Gel /Cells can be compet­
itively priced since they are
made of lead primarily .
They may be senes- o r pa r­
a llel-wired to obtain any de­
sired mult iple of 2 volts or
cu rre nt rating. Tha t brings



Fig. 2. Basic Ge/fCell charger.

Table 1. Maximum initial charge current and end of charge
indicator.

,. ,

END OF CHARGE
CURRENT (rnA)

10-20
20-40
20-40
30·60

50-100
60·120
80·160

100-300

For my 12-volt Ge l/Cell,
the specs we re as fo llows:

Maximum current = 700
mA.

Maximum voltage = 14.4
(2.4 V x 6 ce lls = 14.4).

Full charge curren t = 50­
100 mao

Float voltage = 13.5
Vo lts (2.25 V x 6 ce lls =
13.5).

I c hose the 78xx/LM340T­
xx series of 3-terminal vo lt­
age regul a tors as the start­
ing po int since they a re cu r­
rent limited and have inter­
nal t herma l p rotection.
They have a fa irl y consta nt
current throug h the com­
mon or ground term inal of
about 5 or 6 mA, whic h al­
lows them to be used as an
adjusta b le regulator with
t he additio n of a minima l
num ber of parts. I chose a
five-vo lt re gul a tor since
they a re easy to come by,
and by pu lli ng the ground
pin low, t he outp ut wi ll
dro p to 5 vo lts, whic h
shou ld be su fficient to limit
the current to less tha n 700
mA.

MAXIMUM CHARGE
CURRENT (rnA)

150
250
300
400
700
900

1200
4 Amps

BATTERY
RATING (Ah)

.9
1.5
1.8
2.6
4.5
6.0
7.5

20.0

1 8 0 '

I""I "'33011

~

I " "'evcc
T O GEl

UMI T CIRCu IT

B-
..,

cr c a

"u.... "' (

"' " "

"'
"'

;±;"
~~

since tric kle cha rge infers a
constant curre nt charge
with the cel l seeking its own
voltage. The fl o a ting-vol t­
age method al lows t he
Ge l/Ce ll to d raw the cu rre nt
necessary to satisfy itse lf.

Th e fl o a tin g- v ol t a g e
method is preferred since
the re is the possibi li ty of
overc ha rging the battery if
you use the "tr ickle" meth­
od. Again. if it is necessary
to obta in t he maxi mu m
num ber of cycles from t he
battery, it should be current
li m ited to 2.4 vo lts per cell
and he ld there unti l full
cha rge (as indi ca ted by the
c urre nt in Ta bl e 1 ) is
reached and then switc hed
to a floa t voltage of 2.25
vo lts pe r ce ll.

Wel l a rmed w ith this
knowledge, I set out to de­
sign a cha rger that would
al low me to get t he maxi­
mum service from my Gell
Ce ll. I wa nted to use a
m inimum of p ar ts, bu t
wa nted it to be fu lly au to­
matic and st ill meet the re­
qu ired specificat ions.

hour using the GC 1245. Not
bad, Now we need to look
at the Gel/Ce ll's recharge
cha racteristics.

Globe-Un ion gives some
specific data on how to
charge the ir Gel/Cel ls for
optimum life (maxi mum
nu mber of cyc les). The nor­
mal open-ci rcuit voltage of
a single ce ll is 2.12 volts .
That's 6.36 volts fo r a
"6-volt" battery (3 cells),
8.48 volts for an 8-volt bat­
tery, and 12.72 volts for a
12-volt batte ry, etc .

To recha rge a battery to
full cha rge, apply a dc
voltage greater than the
open-circuit voltage of the
battery to the input ter­
minals of the battery. The
maximum current to the
battery should be lim ited to
about one-sixth t he Ah
rati ng of the battery. (See
Table 1 .)

As the battery begins to
cha rge, the voltage at the
te rm ina ls wil l rise . The
voltage shou ld be kept at a
max imum of 2.4 volts per
cell u ntil t he current
th roug h the cell {with 2.4
volts per cell applied) d rops
to about 2% of the Ah in­
dicated current (see Table
1), When this condi tion is'
reac hed, the batte ry shoul d
be removed fro m the cha rg­
e r o r placed on a "floating"
charge voltage to prevent
damage from overcharging.

The floating-cha rge volt­
age for a Gel/Cell is about
2.25 to 2.30 volts . W hen
kept at t his voltage, the bat­
tery will seek its own cur­
re nt requ irement and main­
ta in itse lf in a ful ly-cha rged
condit ion , It can, at th is
voltage, a lso fully recharge
itself afte r a loss of power.
It will, however, take lon ge r
to reach a fu lly-c ha rged
state at this lowe r voltage.

There a lso may be some
decrease in t he total num­
ber of cha rge/d ischarge
cycles when compared to
ba tter ies cha rged at the
h ig he r vo ltage . G lobe­
Union uses the term "float­
ing voltage" instead of the
term "trick le cha rge:' as
used with nicad batteries.

up a no t he r inte resting
point. The Ge l/Cell puts out
2 vo lts, so it takes fewe r
ce lls to ma ke a given vo lt­
age.

In storage, they lose from
2 to 3% of thei r cha rge per
mo nth at room tempera­
tu re. Othe r batte ries may
lose as much as 20-40%
under the sa me conditions.
O r, if ke pt on a "floating"
voltage of 2.25 to 2.3 volts
pe r ce ll, they can be kept
for years ready to provide
emergency service and wil l
recha rge the mse lves auto­
ma tical ly.

Globe-Union's Ge l/Ce lls
a re ra ted in Ampere hours
at a 20-hour ra te . In other
words, a 12-vo lt, 4.5-Ah bat­
tery wil l supp ly 225 mA for
20 hours (225 mA X 20
hours 4.5 Ah) . The
disc harge curves are fai rly
linea r, with most smaller
batteries giving 6D-70% of
their rated 2D-hour capacity
when disc ha rged in one
hour. For example, the bat­
tery mentioned above will
supply 3 Amperes for one
hour, 1.75 Amperes for 2
hou rs and about 1 Am pere
fo r 4 hours. '

Having acq uired a Globe
GC 1245 Ge l/Cell, I wanted
to pu t it to work runn ing a
Welle r constant-tempera­
ture tip, 12-vo lt soldering
iron for portab le use. (This
is the battery I was desc rib­
ing above.I A word he re
about what I observed of
Globe's nu mbering system
for the ir batteries. The let­
ters "GC" seem to indica te
"Gel/Cell" a nd the numbers
a re the vo ltage and Ah rat­
ing of the battery, in tha t
orde r. So, GC 1245 is a
Ge l/Cell wit h a 12-volt te r­
mi nal voltage and a 4.5-Ah
rat ing at a 20-hour rate. GC
811 is an 8-vo lt battery at
1.1 Ah, etc. For an a pprox­
ima tion of Ampere-hour ca­
pacity fo r o ther than t he 2D­
hour ra te , see Fi g. 1 .

The Weller iro n draws
about 3 o r 4 Am ps when
heat ing and nothing when
the desi red tem perature is
ach ieved, so it should be
able to run for about an
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Fig. 3. Finished Gel/Cell charger. Notes: ( 2-(4 - .1 uF, 30 WV or greater; Dl-D7-1 Amp
o r greater at 50 piv or greater; resistors are %-W att un less o therwise specif ied in the rexr.
Ql -Q5 are 2NZ221 or equivalent.

References
1. MA Simple Reverse Current
Battery cnaraer," W6FPO, 73
Magazine, October, 1973, p. 55.
2. " Mak ing N icads Behave: '
K20AW, 73 Magazine, Decem­
ber, 1974, p. 33.
3. For more inform ation on
Ge l led Electro lyte batteri es ,
contact Globe Battery, Division
of Globe-Union, Inc., 5757 North
Green Bay Avenue, Milwaukee
WI 53201, (414r228-2394.

emit ter of Q3 and adjusting
R3 for an ou tput voltage of
14.4 V de. (2.4 volts/cel l x b
cells = 14.4 volts.I

The current lim it control.
R4, is a little more difficu lt
to se t. I se t the control to
full counterclockwise , then
connected the battery, Wi th
an ammeter in series with
the battery. to the cha rger.
A partially discharged Ge l'
Cell will draw In excess of
the maximum allowa bl e
cha rge current from an un­
regulated supply, so a ll you
need to do is turn the lim it
co ntrol until the meter in­
d icates 700 mA

The cha rge r is read y fo r
se rvice. Connec t the Gell
Ce ll a nd watch the lights .
The ye llow LED indicates
the battery is cha rging. If
the red LED a lso is on, you
know that the charger is
limiting and you ca n expec t
the term ina l voltage to be
be low 144 volts . As the
ful ly-c ha rged co nd itio n
nears, the red LED will go
out and the vo ltage will
reach 14.4 volts . When fu ll
charge is reac hed (charge
cu rrent below 100 mAl, the
ye llow LE D wil l go out as
the green one comes on

This ci rcuit has been in
use for some time now with
a 12-vo lt solderi ng sta tio n.
It works ve ry we ll, a nd it is
so nice no t to have to worry
about ha ndl ing the battery
cha rging. It reall y tak es
ca re of itse lf.

Gel/Ce ll s a re ve ry handy
to use a nd quite durabl e ,
too. More and more are
showing up on the market
from the surp lus houses
now, so why no t p ick o ne
up a nd e njoy rea l trouble­
free ba ttery o pera tion?

.,

.,

,.

lim ited a nd the rmally pro­
tected. but don't forget to
put it o n some kind of a
heat sink or enough hea t
will build up a nd it will pro­
tect itself, tu rning off the
cha rger. Check the wattage
ra tin g on those re sistors
ca rrying a lo t of cu rren t.
Ouarter-watters a re fine fo r
everything but R5 and R6.
For those use :

For R5, P = I2R, whe re 12
is t he maxim um c u rre nt
squa red . P = (.7)2(1 .35) =
0.66 Watts o r 0.33 Watts fo r
eac h 2.7-0hm resistor.

For R6, P = [2/R, where
[ 2 is the forward drop of
01 a nd 02 sq ua red . P =
(1 .6)2/5 = 0 .51 Watts. One
Watt of d issipation is indi­
ca ted Also use usual pre­
ca u tions suc h as bypass
caps ,

Fig. 3 is the fini shed work­
ing model of my cha rge r for
my Globe-Union 1245 Gell
Cell. Adjustment is fairly
simp le .

With n o batter y a t­
tached, ad just R2 for the
fl oating voltage of 13.5 V
de (2.25 volts/ce ll x 6 ce ll s
= 13.5 volts). Next, adjust
the full -cha rge vo ltage by
jumpe ring po int A to the

Q3 is a silico n transistor
which sta ys on as long as
the base-emitter voltage is
a bove .5 o r .6 volts . Wh ile it
is on, it holds Q2 off, and
the regula to r is giv ing the
hard-cha rge voltage of 14.4
vo lts. R6 is c hosen so that
with about 100 rnA through
the battery, there is just
enoug h voltage to keep Q3
o n. R7 limits the cu rre nt
through the base-emitter
junction of Q3 to less tha n 5
rnA. 0 1 a nd 02 a re two fo r­
ward-biased silicon diodes
whic h limit the vo lt age
across R6 to about 1 .6 vo lts
for c urre nts much greater
than 100 rnA. R6 can be
ca lc ula ted : R6 = 0.5 VnOO
rnA = 5 Ohms.

R5 is se lec ted so that at
maximum allowable c ur­
re nt the voltage across it
will be more than enough to
turn o n Ql which, in turn,
pull s the o utput voltage
down. R5 also should be
small e nough so that the
drop ac ross it will not be
con s id e ra bl e . either . I
chose 1 volt at the rated
curre nt of 700 rnA: R5 = 1
VI700 rnA = 1.42 Ohms.

Final Touches
The 780 5 is current

Refer to the ci rcui t of Fig.
2. A fa irl y constant current
is supplied to R2 from the
7805 a nd the 330-0hm resis­
tor. That c u rre nt flow s
through R2 and R4 ca using
the ground pin on the regu­
lator to be raised and also
the output of the regulator.
W hen the current th rough
the R6-D1, D2 combination
is low enough to tu rn off
Q3. as indicated by the end
of charge current. then Q2
turns on , pul ling the R2-R3
juncti on to a bout 0.2 volts
a bove the o utput ( - ) lead ,
R2 can be ca lc ula ted:
VR 2 = Flo at voltage ­
regulator vo ltage - Q2Vce
(sat) = 13.5 - 5 0 - 0 .2 =
8.3 volts. R2 = VR2/IR2 =
8.J~5 rnA + 5 V/330 Q) =
8.3/20 mA = 41 5 O hms (a p­
proximatel y).

R4 is calcula ted in much
the same ma nner: VR4 =
Charge voltage - regul ator
- VR2 = 14.4 - 50 - 8.3
= 1.1 volts . R4 = 1.1 V/20
mA = 55 O hms (approxi­
mately).

Assuming that Q2 has an
hfe of SO or more. then I
chose R3 to be a bout 25
times R2 to a llow Q2 to be
fully turned o n with Q 3 off:
R3 = 25 x 400 = 10k.
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The u'I1agic of

CJiam CRadio.- - ,_..

Under various cal lsigns, Jerry Swank W8HXA
has been heard on the ham bands since 1919. He
has watched amateur radio grow from the days
of Model A spark coils to an era of microproces­
sors and satel lite communications. In The Magic
of Ham Radio, Jerry gives his account of our hob­
by during the past six decades.

WBHXA has often been where the action is.
Jerry has responded to ca lls for help from earth­
quake-stricken Managua and tornado-ravaged
Xenia. Antarctica, one of man's lonel iest out­
posts, has been a bit less lonely, thanks to
Jerry's tireless phone patching efforts. Drawing
on his own colorful experiences and those of
many other hams, Jerry has compiled this word·
picture of what ham radio was and is.

It has been said that any sufficiently advanced
technology is indisti nguishable from magic.
Ham radio fits this description qu ite welL In what
other activity is it possible to meet people, reo
unite them with loved ones, even save their lives
without actually seeing those you've helped?
Ye~ . there is something magical about ham
radio, and we hams are the magicians. Order
BK7312 $4.95.·

"-

· UM 1'"~ ca.el ... I'" c.c:~ o'II'''. "'~I.ZIf18Off itemlZ' you. 0f0e0' on a
sePt"" I>'t'Ct 01 PtDe< aOld ....,1 to. n RIdIO Booksnop a Pwt I!'tJOrOUOh 11IM
(l)I!08. Be ..... to Include C",Ck 0If oetalltd CredIt cafel j" lorma tl()l'l, no COD

OIfclet. ac:c:epttd "'ad S100 ""nc:lhllQ Cl'lt'ge Not. : Pfi<:fl iWt>tt<:1 10 Change 0If't

book. "ot Pl/tlIl• ....., by 73 l.l agl.Z'''' 0 ,,"100<>' .eqan:l'1IQ you. order" Pltase
*"1110 Cu.t_ Ser<>c:e" ,...~. aOd.ft,I . PlN-se lllovo . - 11 .."... lor

Mil".,.,

The cMagicr0-=-f_ --.,
Ham
GRadio

------------------ - ------

by Jerrold Swank

W8HXR

•••

Plus . .. you make a profit selling "73", Newsstand price is
$2.95 and you pay only $1.97 an issue (that's the standard
dealer discount of 33\1%). You make 9BC on each issue sold.

Selling 73 Magazine. the ham radio magazine that offers quality
and quantity. brings the ham into your store. Once through the
door you can sell him anything.

Our dealers are telling us that "73" outsells them all . . . so call
today and join the dealers who make money wnh 73 Magazine,

for information on selling 73 Magazine call 60],924-7296 and
speak with Ginnie Boudrieau. our Bulk Sales Manager, Or wrne
toher at:
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WILSON SYSTEMS TOWERS
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•

....""un
ro.... ..."" ......
IT'" 12" .. 12· .,....., 30· .. 30" " .
"... 30 ' .. JO" " '
MUllS 18· .. 18" "f8-618 3 ' .. 3' ", '

AII-618 3 ' .. 3 ' " '
Sf.778 -- '-
RB-77B 3% ' . 3% ' ,.

"
•

~3 ~'OClTT-45B I
Feature.:

,

I
Max Height: 45'
Min. Heighl: 22' 0

~. ~· o o• Weight: 250 Ibs.
Winch: 1200 lbs. ""Cable: 4200 Ibs.

No Guvs required
when mounting
against eve 01

boose.

lO' For completelV

freestanding ':'l;".,'R - "-
il'lSt8llation. use '-". ~.~ '1#

RB-458 or FB-458 C''''':J
below,

-

•
\..

WINO LOADING

Tower Height SQ . Fl.

ST·778
es " Square
n " Footage

MT-61B
ea " Based on

" " 50 MPH

" "TI45B
" " Wind

- FACTORY DIRECT

Max. Height : 6"
Min. Height: 23'
Weight: 450 Ibs.
Winch: 1200 tbs.
Cable : 4200 Ibs.

No Guys reQuired
when mounting
against house.

For completelv
freestanding in­

sta llation. use
RB-tilB Of

FB-61B beIoW, \ ' . ~. ':
, ' .
~

MT-II1B
Feature.:

Wilson Systems US8$ a new high strength carbon ateel tube manufactured especially for Wilson Systema. lt ia
25% stronger than convantiol18l pipe or tubing, The tubing ,ize used is: 2 · & 3\!t 0· .095; 4l!t 0& 6 -·.125; 8 ­
·.134. All tubing is hot dip galvanized. Top section ia 2" 0,0, for proper rotor and antenna mounting_

The TT-45B and MT-61 B come complete with house brllCket lind hinged'base plate for agalnst·house mount­
ing. For totally freestending installation. use &ither of the tilt-over bases shown below.

The ST-ne cannot be mourned lIQainst the house and muat be used with the rotating tilt-owr base Re-17e
shown below.

20'

~."

. " 0.0 .

re

'"

,,'
"-----B'

00

ST-nB
Feature.:

"00".

IN STOCK

Max. Height: 'rt '
Min. Height: 24 '
Weight: 700 Ibs .
WIllCh: 1500 Ibs.
Cable: 6400 Ibs.
Requires Rs.na &

will be totally

freestanding

T ilting rne tower over IS a
onf' -man taSk wuh the W,I·
son baSf'S. I Shown above ,~

thf' RB-61B, R Ol or IS ncr
Included I

'i
" 1. ~.,.

•

Tbe R B Senes wa~ deSigned l o r
the Amateur who wantv the add·
ec convemence of beIng able to
work on : " e rotor I rom the
ground POSition . Th l ~ Sl"rle~ of
bases Will gllll' thaI l"aSl" plu~ fO ­

t ate thl" comple te l Owe, and an ­
tenn a wstern by the use 0 1 a
heallY duty th'u~t bea"ng at the
base of the l ower mounting POSI ­

tion. whlll" still being abre to 111 1
the to wer ollf"r when desiring to
makl" changes on the an tenna
svsrem .

RB-45B .. 144 '254"
'---' RIl-81 B•. 229 '339" L_

Rll-nB .. 300 '509"

l!i!JODYrlT~§B!!,

FIXED BASE
The FB Series was des.gned to
p,o vid e an economical ml"thod o f
mOVing t he to"""" away from the
house , II w,1I sccocn m e tower In

a comple te ly free-standlng ve-neer
posl t.on . wh,le also haVing th e
capabili ties 0 1 til ting the tower
ove, 10 peovrde an easY access to
t he an tenna. Th e rota, moun ts at
t he top of the l ower In the can­
IIl'ntional manner . and Will not roo
tate I he complete to wer.

FB-45B .. 1121bs... '184"
FB·81 B.. 1891ba. .. '284"

TILT-OVER BASES FOR TOWERS
ROTATING BASE

Prices Effectilltl8-1·80 1l:l 8-31 -110
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Sor lace A< , , , , 12,I lIQ.f1
Wind lo»<ling @ flO mph.. , , . J09 It>..
A.uem. Weight _ , ]!; It>..
ShiWing Weighl , 8<l1~

• •

Wind l oed'ng @ IlO mph. . . , 215 lba,
Ma.imum Wlnd S"'v;val, 100 mph
F&o<l M"'hod , .. , .. , " C<>a.ial Boi""

iSuWli&d1
A.....bIed W"'lIhllapp'".l. . . $31t>.
Sh'"",,::,,~. I ... . . 62 lba

,­,
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4286 S. Polaris Ave., Las Vegas, Nevada 89103
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Malching Melllod , , , , ,Splil Set.
Fie Ralio. , , , . , , .25 db
Boom... , , " ..... 2" .26'
lor>uftl E ' . . . 36 '
Turnina """"'" , 22·6>0

Prices Effective &.1-80 to &.31·80

ORDER
FACTORY DIRECT
1-800-634-6898

SY·36
'2198&

A trap loaded antenna that per-
forms like a mono-banderl
That's the characteristic of this
silt element three band beam.
Through the use of wide spac­
ing and interlacing of ele-
ments, the following is possi-
ble: three ective elements on
20, three active elements on 15, and fOUl ecuve elements on 10 meters. No need to run separate coax
feed lines fOI each band, as the bandswitching is au toma tically made via the Higll-Q Wilson traps.
Designed to handle the mal(imum legal power, the traps are ca pped at each end to provide a weather ·
proof seal against rain and d ust. The special High·Q traps are the strongest available in the industry
today.

Mao. f'wf. Input . . . . . • . . . . . . . legal limrt
VSWA @ An , 12:1
Impodano;e, , . . . , .. , , ,50 ohm
Feed Method . . . . . . 8loIun Supplied
Geinl OdBd on 15 & 20 - ".5 dBd on 10

SY·33
'1648&

* 3 MONOBANOEAS
on 1 Boom

• 4 elements on 20 mtrs
FULL SIZE

• 4 elements on 15 mtrs
• 5 elements on 10 mtrs
The System 40A is the answer to the DXer who does not have space to stack mono­
banders yet wants the advantages they offer. Through the use of a switchable
matching unit. only one feed line is required and complete coverage of both the
phone and cw bands are available with only one setting .

...,.--...,--'-,--------

8¥<l MH• . . . " ", ' . ·21·28
M••im um "- Input , leo-I Umil
Gain Id8dl, , , ,. Up t,,9 dB
VSWR iii Reoonof\Ce . . . 1.3"
Impedance, ., , , . . . . . . 50 ohm
FIB Rotlo, , .•. •... ,20 dB '" ben",

Capable of handling the Legal
Limit, the SYSTEM 33 is the
finest compact tribander avail­
able to the amateul. Designed
and produced by one of the
world's largest antenna manu­
facturers, the traditional quality
of workmanship and materials
excels with the SYSTEM 33. New boom-to-element mount consists of two 1/8 " thick formed aluminum
plates tha t will provide more clamping and holding strength to prevenl element misalignment . Superior
clamping power is obtained with the use of a rugged 1/4 · thic k aluminum plate lor boom to mast mount ·
ing , The use of large d iame ter Hig ll-Q T,aps in the SYSTEM 33 makes it a high performa nce tr~bander

and at a very economical price . A complete step-bv-srep illustrated instruc tion manual g uides you to easy
_.:,~=m:b:':y:.:n:d:l:h:':';~9:h:tw:':;::9:hl:,.:n:,:.:n~:.:.:m,::akes inltallation of the SYSTE M 33 quick and simple.:- "..~CI rrATlO "'~ "-.,-,.,,._.,-,__-'-_-,,__--' _

INnd MH 14-2' ·28 Boom 10,0, > l engtfll. , 2· ~1 • • · W ind l oeding 0 80 mph. , . _•..... l1.lbI.
M••imum Powoor ' ''1M , l"9'l timil Num bet '" E_ ,.... .... . 3 "-rnbled Weight h.pp'''.l 371bf,.
Gooin IdBdI, , Up t" 8 da longMl E ""' , 27'.' Shipping W,;ghl 1'I>p",>I 2 I~,

VSWR., R...,.......,e, , ' .3:1 Tuming Rotdion , ••... . , 15·9' 0;'''''152 ohm f&o<l, No Bel"" R~uK&d
Impedance, , . . . . . . , .50 ohm M• • imvm Ma" O;""el"', 2' 0.0. Ma.imum Wind SuMvel. .. , , 100 mph
FIB Rotlo.••• " .". UDtD 20 db 5.7 , ;'h.

4 BAND
TRAP VERTICAL
(1 0 · 4DMETE RS)

No belm""ild';"'liI'« yY

with this ...-ticlll . An excsllent

I

"
•

I,
~

low cost ox enlenna with
an electrical quart. wavelength

on IIlICh bind and low engle
radiation . AdvllOCed design

\ provid8ll low SW R and

axceptionelly fl at response
~ acrou the full w idth of each-,
I FBBtured is Iha W ilson large

dillmellH High .Q Iraps which
will maintain resonant
points with varying temper8t\Jfe!ll

and humidity,

WV-1A

- WILSON SYSTEMS, INC. MULTlBAND ANTENNAS-

'648
& S Y·40A /

FACTOftY DlIIIECT

'3748&

The GR-' is the complete ground
radial kit for !he WY·1A. It consists
of 150 ' of 7/14 uranded aluminum
wire and heavy duty egg insulators,
instructionB. The GR-l wiI increase
the effic:*lCt of the WV·1A by pr0­

viding the correct COUIlI8fpoise .

GR-1

33-6MK
Now you CIIIl have the capabilities of
4O-melet" opetalion on th" SYSTEM
36 ~nd SYSTEM 33. Using !he same
type high quality Iraps, the 4O-meler
addilKln will olfer 150 KHZ of band­
width 81 less than 2:1 SW R. The
n6W 33-6 MI( will fit VOW present
SY36, SY33, Of SY3 and use the
se-ne single feed line. The 33-6 MK
adds app<o~ima lttly 15 ' to Ihe
driven elem&nl of your tr ~bande< , in­
creasing the luning radius by 5 rc 6
feel. This addition will offer an effec·

tive KlIBUIbIe dipole 81 !he same
heigN of your bNm.

Easily -.semble<t the WV-1 A

is supplied with I hot dipped

ga/Y8ni.l:ed base mounl

bridle! to attach 10 II'8f1t pipe Of

to. mnt driven in the ground.

...... NOTE: ~.erequifed
I'flT for PM" operation. lSee GR-'.......
f1'I IIPt:QRCATlONS

• 19 ' IOIal height
• SeI1suppoui"g -no guys........
• Weighl - 14 Ibs.
• Input impedance: 50 n
• Pow.handling capability:

legal Limit

• Two High.Q traps with large
diam8l1lf coila

• Low angle radialion
• Omnidirec tiona l perloln'l8oce
• Taper swaged aluminum

tubing

• Automatic b.8ndswitehing
• Mast brllCkel furnished

• SWR: 1.1:1 CIt less on all



Wayne Mueller W4LVM
130 Sunset Court
Roswell CAo JOO1S

"No Problem • • • No Problem"
- tales of DX contesting with VP2KC

One of Prinair 's finest. (Photo b y WA4PBW)

This is not the officia l
sto ry of the VP2KC

world -record contest team.
Tha t story will be wri tt en
by others, and since CQ
Magazine sponsored the
contest, will almost cer­
tainly be published there . I

was just one of the opera­
tors, and this is my sto ry.

For tho se who are not
avid contest followers. the
Southeastern OX Club and
friends put toget her a
serious multi-multi opera­
tion from VP2KC duri ng

the sideba nd part of the
CQ-WW contest in Oc­
to ber, 1979. The orga nizers
of t his effo rt were shooting
at PJ9JR's wo rld record of
29 million points. Now, as
everyone knows, VP2KC is
on S1. Kitts, S1. Kitts is in

No rt h America. and con­
tacts within North America
count o nly two points . So
a ll t hose U.S. QSOs count
only two points fo r us, but
three points fo r our com­
petito rs a few miles to the
south, because their island
is considered to be South
America . So. what chance
d id we have? The orga­
nizers must have been
crazy! Everyone knows
you can' t even win this
contest from a two-point
country, le t alone think
about world records . But I
guess they knew some­
thing that everyo ne else
did n't. because at 2400Z
when t he bands went
qu iet, we had 37.7 m illio n
points, a new wo rld reco rd,
and a re a l proud fee ling.

This who le thing got
sta rted in the spring of
1979 when Hugh Valentine
N4RJ and Paul Newberry
N4PN hooked up with Ellis
" Kit" Carso n VP2KC. Kit is
a retire d bus iness man
fro m Ind iana who isn' t
reall y re t ired . When one
t hi nks o f ret ired busi­
nessme n livi ng in the
Caribbean, the picture that
comes to mind is some
dodderi ng old fool who
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Spacious interior of a Prinair wide-body. This is one of the few airlines where you can get
both a window and an aisle seat at the same rime. (Pho to by WA4PBWj

spends his days on the
veranda watching the
sugar cane grow. Well ,
that's not Kit. He makes
frequent trips to the States
for both business and
pleasu re in his private
plane, is involved in
countless act ivities, and is
an influentia l member of
the St . Kitts Board of
Tourism. The idea of hav­
ing a world-class contest
sta tio n appealed to Kit, so
Paul and Val made a trip
to St. Kitts to explore the
poss ibil ities.

What t hey found can
only be described as a DX
contest paradise. Kit has a
spacious estate with ample
room for any and all kinds
of antennas. There is an
unobstructed water path
to Asia, the States, Europe,
and Africa, and a fai rly
good shot to the Pacific .
There's a mountai n to the
south, but this turned out
not to be a problem. Also,
co ns id e r in g the main
house and the surrounding
cottages, there was room
for six stations without
crowding. But if anyone
thinks that, having found
the place, they fo rgot
about it un ti l contest time,
let me assure you that this
wa s not the case. The work
started then .

Enter Ernie K1 PBW. Er­
nie is one of the finest low­
band operators in the
world . If you doubt it,
c heck some of the recent
contest scores. But, more
important ly, Ernie is a
technical wizard . Between
spring and the contest, Er­
nie spent more than fifty
days on the island , He per­
sonally rewired the whole
estate. The old electrical
system just wasn 't up to
the task . On a good day,
line voltage dropped 25
volts when Kit keyed his
Drake linear. That was on a
good day. When Ernie
finished, six full power sta­
tions could operate, and
you could barely tell from
the line voltage if they

were idling or transmitting.
And , just in ca se the local
power failed , there was a
17 kW diesel generator
rigged up to be on line
withi n thirty seconds. One
stumbling block out of the
way.

But Ernie also knew an­
tennas . There were more
low-band antennas than
many people could even
keep track of . The
160-meter transmitting
antenna was a real master­
piece. A separate 116-foot
tower was devoted to this
purpose-counting the
mast at the top, 132 feet of
radiator . But that was only
the part you could see.
There were 18,000 feet
(you read it right) of
radials . That's about three
and a half miles of radials!
It took ten men ten days to
bury them-one hundred
man-days in the rad ials. A
fair number of people
commented that VP2KC
was the loudest Caribbean
station they had ever
heard on 160. Now they

know why. wa s located right in the
The 75-meter transmit- middle of her golf course .

ting antenna was also Between the verticals, the
Ernie 's work . It was a five- guys, and the feedlines , the
e lement phased vertical ar- green was just about un­
ray . I doubt that anyone usab le. Fortuna te ly, Kit pre­
made scientific measu re- vailed. and the array stayed
ments of gain or directivity, in place. However, it was
but the 75-meter operators gone before noon the day
swore by it. On the other after the contest. I hope
hand, Kit's wife, Annie that everyone who needed
Creen, swore at it. It wasn 't St. Kitts on 75 got it during
especially unsightly, but it the contest.

W3BTX K1PBW WD4ACO
W4GIW WA4PBW N4AJ
W4HA K4PHE WB4AUA
W4LVM K4PI K4UEE
N4NX N4PN N5UR
JA30DC K5PP AA4V
K30IH W4PPT N4WW

Table 1. Operator list.

Raw
Band esos Zones Countries

160 547
"

47
80 1150 22 .5
40 1730 28 '09
20 4520 3. '53
'5 5780 3. 145
10 5100 35 128

Table 2. Statistics. Notice how close we came to 5-band
DXCC in one week.end.
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The pre-contest briefing took place on the VP2KC patio. (Pho to by WA4PBWj

And then ther.e were the
receiving antennas. The tre­
mendous Caribbean QRN
made the vertica ls next to
useless fo r receiving. So Er­
nie instal led a se ries of
Beverages for receiving o n
both 160 and 75. Some had
as muc h as a quarter mile of
feedh ne, with remote pre­
amplifiers. I'm not sure ex­
actly how many there were.
but knowing how Ernie
does things, I am sure that
there was at least one di rec­
tive, low-no ise re cei ving
an tenna pointed at every
area of the wo rld whe re
low-band activity was ex­
pected, and probably a few
spa res for good measure.
Also , there were dipole
spotting antennas -at least
one per station. Remember
the three and a ha lf miles of
radials? Thi nk about how
mu ch coax there must ha ve
been! I've go t to believe
that the Be lden and Amphe­
nol stockholders must have
been real pleased with their
dividends .

But we're not finished
with Ernie yet. By my count,

there were 24 pieces of
Drake Band C line equip­
ment -creceivers. exciters.
and t ransceive rs . Ernie
modified all of them with
the ful l range of Sherwood
contest good ies and with a
few of his own . With six sta­
t io ns in close proximity,
there was essentially no
cross-station interference.
But most amazing to me
was the spotting equip­
ment. On any given band,
the spotter, who was in the
same room with the opera­
tor , cou ld tune to within a
few kH z of the transmit fre­
quency with absolutely no
prob lem. This alone was
probably worth several
multipliers. There was not a
single equipment failu re
duri ng the contest, and
most of the credit goes to
Ernie. If you' re getting the
idea that the whole thi ng
woul d have been impossi­
ble without Ern ie, I thi nk
you' re right. Those fifty
days on the island were
very busy o nes, I'm sure.

So the othe r guys stayed
in Atlanta and loafed. right?

Wrong! Who do you sup­
pose arranged for the oper­
ators, t he towers , the
beams, the wire, the radios,
the parts, the transporta­
tion, the accom modations,
the scheduling, and the et­
cete ra? The etcetera list is
about a page lo ng and ex­
tends down to the pencils
and the scratch pads. All it
takes is one missing etcet­
era to really screw up the
whole works. Val N4R J is a
dentis t who probably could
have made a fine salesman.
If you don't thin k it ta kes
salesmanshi p to convince
29 operators to spend a
thousand dolla rs each to go
to St. Kitts (St. what??) in
chase of wild geese, you
should try it sometime. But
remember. you're going to
need more than 29 sales. If
you wa nt 29, then get sol id,
"swea r-on-the! r-C ran ny' s­
grave" commitme nts from
49. Besides the sa les effo rt,
Val, Paul , and Bob K4UEE
all made at least one pre­
contest trip to the island.
The rest of the towers and
beams were their work.

There were others who
made significant contribu­
tions. Bob W4HR was in
charge of the operating
plan. We knew well in ad­
vance just exactly what
count ries and zones, o n
what bands, and what hour­
ly QSO rate, by band, it was
going to ta ke for the record .
Bob passed the plan along
to Mike K4PI. In all cases
where Mike saw that a par­
ticular country was needed
and no avid contesters were
known to be active in that
count ry, a n attempt was
made to arrange a sched­
ule. I know at least a hun­
d red letters went out, and it
may have been several hun­
dred. This was an ongoing
process. As schedules mate­
rialized or failed to mate­
ria lize. the operating plan
was refined and amended.

Van W4ClW is associ­
ated with a travel age ncy.
As ope rato r com mitments
we re re ce ived . Van a r­
ranged for their transporta­
tion and accommodations.
The rates were much more
favorable than we could
probably have worked out
as individua ls . CIW ,
C IW ... where have I heard
that befo re? Must be
PJ 9CIW from 1973. That
was a world record, too.
And most of the people I've
already mentioned were
participants in that one. At
least I'm not getting mixed
up with a bunch of rookies
here.

The weeks went by, and
soon it was t ime for some
imp or tant decis ions, like
whethe r or not my wife Pat
was going. First she said no,
and then maybe. and then
yes. And by departure time.
I couldn't have kept her
away with a cannon. About
ten of the wives were going,
and she planned to enjoy
herself whethe r or not I was
going to be fool is h enough
to waste a whole weekend
with those silly radios.

Both of us had busy
work schedules, so we
couldn't leave until the
Thursday before the con­
test ... very early Thurs-
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The 10-meter ste tiotv-: W4LVM is operating. WD4RCO is logging, and K5PP is sporting.
(Pho to by K4PHEj

day, I might add . We had a
6:00 am fl ight, and a 4:00
am wake-up time co mes
so. so early. That was our
first mistake . Our next
mista ke had to do with the
clot hes we wore . It wa s un­
usual/y cold in Atlanta.
but we knew it would be
very wa rm on St. Kitts, so
we comp romised with me­
dium-weight clo thes. As
we stood shive ring in the
pre-dawn co ld of the park­
ing lo t at the Atlanta ai r­
port, we had a good while
to regre t that decision
while we waited fo r the
shutt le bu s.

But that wa s soon
behind us. O n board the
Delta wid e-body, we met
Winston WA4PBW, who
was to be the group's off i­
cial photographe r. Seve ra l
of the pho tos you' re look­
ing at are Winston 's work.
Also on board were John
WB4RUA and his cha rming
friend Dia ne. The flight to
San Juan was smoot h, on
time, and e njoyab le. It was
a lso the last enjoyab le ex­
perience with a n airl ine for
some time, as we were
about to e nco unter Prinair.

We had plenty of t ime in
Sa n Juan to have a few
drinks, wander through the
du ty-free sho ps, and check
in with Prinair. The first
su rp rise came when John
had to luggage-check the
linea r he was hand-carry­
ing and I had to check the
power supply I was carry­
ing . At least the lad ies got
to keep thei r purse s. The
next surprise came when
the agent asked eac h of us
our we ight and dutifu lly
recorded it. It re all y wasn't
mu ch of a surprise when
we got to the gate and
were ad vised that the
fl ight would be " so mewhat
de layed ." When we finally
got to board, I was th ink­
ing that maybe it sho uld
have been delayed so me­
what more . The ai rcraft
was a decrepit twin-engine
clunker of dub ious manu­
facture . Sure e nough, we
lost an e ng ine en route to

St. Thomas.
So, ano the r delay. " No

problem ," the pilot
assured us. We were soo n
to lear n that Prin air didn 't
rea lly co ns ide r any pas­
se nge r inconve nie nce to
be a problem . Depends o n
yo u r perspective, I'm sure .
At le ast the ai r co nd itione r
a nd the Co ke mach ine in
the Prinair lounge worked,
so we made the best o f it .
Bo b K4U EE and his wife
Ma ry had left the day
before so the y cou ld spe nd
a little time in St. Thomas,
a nd they were there when
we arri ved . The plan was
for them to join us for the
rest o f the trip to St. Kitt s.
But when the rep lacement
a ircraft was ready to
board, the pilot dec ided
that he had enough pas­
se nge rs. " No. No. I come
with sixteen, I leave with
sixtee n," sa id the pilot. We
waved good-bye to Bob
and Mary, who were hav­
ing a heated discussion
with the Prinair folk s. Co n­
firmed reservations are in-

eluded among the va rie ty
o f t hings that present no
problem to Prinai r.

Fort unately , bo th en­
gines wo rked o n t he leg to
St. Ma rt in. There was
a no the r sho rt de lay t he re,
but basica lly t he tr ip wa s
without fur ther inc ident
unt il we a rrived in St. Kitts.
Yo u may reca ll the clothes
that weren 't warm enough
in Atlanta . Well, from San
Ju an o n south, they were
far too warm, a nd I was
reall y looking forward to a
showe r and fresh clothes
in St. Kitts . To this day, I
can' t even begin to de­
sc ribe how I fe lt when we
discove red t hat Prinair left
the luggage in San Juan .
" No pr o bl e m ," they
assu red us. Ah, jeez!!

Althoug h we we re hours
late, our cab d rivers were
righ t t here wa it ing. We
piled into Mr. Coke r's cab
and headed for the Fairview
Inn . At that point. I was so
tired and discouraged that I
remember almost nothi ng
about the ride, except that

there was a woman from
Chica go who ratt led on
about nearly everyth ing to
no o ne in pa rticu lar. Funny
how memory works. When
we registered at the Fair­
view, I was ha nded a red
plast ic bag conta ining a
yellow VP2KC contest team
hat, so me paperwork, and a
contest team T-shirt. A
clean T-shirt!! Well , I got
my shower and half a
cha nge of clothes. Alas. all
Pat got was a shower, but
no cha nge of clothes. like
they say, half a loaf ...

What with all the delays.
we were far too late for
Kit's pre-contest party. I'm
told it was quite an event.
The Premier wa s there, as
were the Communications
Minister, severa l other St .
Kitts dig nita ries, and nearl y
all of the local hams. I was
reall y so rry to have missed
it. So what did we do? We
sat around the pool and en­
joyed several Fai rvie w
Specials, a de licious rum
punch . Pat and I were not
alone in our plight. Austin
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Were the is land authorities in our corner? This is l .A.
"l e ft" Joseph, the St. Kitts Communications Minister.
(Pho to by WA4PBW)

N4WW and Steve AA4V
were al so without luggage.
I think Winston may have
lost his as well , but at least
he had a few esse ntia ls in
his camera bag. A few more
Fairview Specials and a
delicious dinner later, r was
no longer tired or dis­
couraged. I was ready to
work OX!

Jack W4PPT strung up a
dipole from the windmill
tower and we were in
bu siness. Fred Lam , the
Fairview owne r, is both a
gracious host and very
kindly di sposed toward
hams. Arrangements were
made so that we could
operate all night without
disturbing anyone . It ' s
really fun to be on the
other side of the pileup.
It's also a great pleasure to
operate below the Ameri·
can phone band where the
OX is at. And so we went at
it until the wee hours.
When we finall y quit, I

wondered how I was going
to make it back to the
room, since it was pitch
bl ack outside . Then a man
in a white uniform popped
out of the bushes with a
fla shlight in one hand and
a club in the other hand .
As soo n as he recognized
me as a guest, he escorted
me to the room, lighting
the path with his flashlight.
I'm sure glad he did recog­
nize me, sinc e that was a
mighty big club and I sus­
pect he used it for some­
thing besides balancing
the fla shlight.

After a day like that, I
would have expected to
slee p till noon, but for
some re ason, both Pat and
I were up early-before
they began serving break­
fast, in fact. So, we just
wandered around the
grounds , enjoying the nat­
ural beauty. St. Kitts is
really a beautiful island ,
and Fred Lam evidently

takes great pains to pre­
serve that beauty. The
foliage is breathtaking, but
not o stentatious. It's dif­
ficult to describe, but
there's a world of dif­
ference between formal
gardens that look like they
were planted there and a
natural setting where the
trees and flowers look like
they belong there . At the
Fairview, everything looks
like it belongs . And I don't
recall seeing a single neon
sign. I remember thinking
that I could probably get
used to the idea of never
going back to Atlanta .

But, back to reality and
more pressing matters-a
call to Prinair to find out
about the luggage and re­
confirm the return trip. " No
problem, sir. It will be on
the morning flight." Well ,
OK . Relax and enjoy. Not
much else we could do . As
it turned out, there was no
morning flight. A few more
phone calls, and we learned
that the FAA had grounded
Prinair. But, " No problem,
sir. One of the other airlines
will bring it." Ah, jeeez !
Arrrgh !

So, we went into town to
buy essential s. Our contest
T-shirts and VP2KC contest
team hats made us instant
celebrities. N4PN , N4RJ,
and K1 PBW had been inter­
viewed on local television a
few days before , and
W4PPT had addressed the
Rotary Club . And , of
course, the Premier's atten­
dance at the pre-contest
party had been well publi­
ci zed. Most of the people
didn 't really grasp what a
OX contest is (do they any­
wherer). but they seemed to
be genuinely happy we
were there. Thirty minutes
later, we had toothbrushes,
toothpaste, new clothes ,
and a rented car. Another
showe r, fresh clothes, and
we were ready for anything.
Simply amazing how a little
thing like a toothbrush ca n
brighten your day.

Besides missing the pre­
contest party, those of us

without luggage had missed
not only the last-minute
preparation" but the pre­
contest fun as well. Even
though I wasn't there to en­
joy it personally, the follow­
ing episode bears repeating.
Obviously, the direct
quotes shown are not really
direct quotes, but I think
I've captured the essence
of the QSO between N4NX
and Unnamed Competitor
on Nearby Island (UCONI):

UCONI: " I've noticed a
whole bunch of you South­
eastern OX guys signing
portable VP2K. What are
you all doing there?"

N4NX : " W e ll , we
thought we might enter the
co ntest. Make a few con-

k "ta cts, you now ...
UCONI: " Yo u gu ys know

you don't have a c ha nc e,
don 't you? You're just OX­
ers, and you 're up against a
fin ely-honed contest team
here ."

N4NX : " We ll, ye a h,
you 're probably right. We
really don 't have a lot of
experience with thi s con­
test stuff. But sinc e we 're
here, I guess we 'll go a head
with it. You never know, we
might get lucky ."

UCON I: " The re's not
that mu ch lu ck in the
world! I've got $25 that
sa ys we beat you! How
about Itt "

N4NX : " $ 2 5 ? Well ,
hem . .. haw, I don 't know.
$25 , you say? Hem . . . haw,
do you really want to do
that?"

UCONI : " Sure ! That' s
right !! $25!!! How about

." ", .
N4NX: "Weee lll, I really

can 't do that, but I'll tell
you what I will do. How
about $1007"

UCONI : " Uhh, umm ,
ahh, OK then . (This shoe
ta stes awful.) You're on.
$100 it is . .. "

N4NX: " R ig h t, v e ry
good . Any witnesses on fre­
quency?"

Tremendous pileup :
" Yea h, I did . .. Me, too
.. . Got it all on tape . ..
every word . .. hook, line,
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View from the 20-meter tower, looking over the 10- and 15-merer beams and three of the
75·meter verticals on the golf course. (Photo by K4PHEj

and sinke r ... "
N4NX: " We ll, nice talk­

ing to you. Good luck in
the contest. QRZ from
N4NX/VP2K ... "

Anyway, by then it was
time to leave for Kit's a nd
the final pre-contest brief­
ing. So we pi led into the
rented ca rs and headed for
VP2KC on the other side of
the island . A full day o n the
island must have jaded me
a bit, because the fi rst
thing that struck me about
Kit's estate was not the
beauty, but the anten nas .
Besides the 160-meter ver­
tical and the five-element
75-meter array, t he re were
fou r o ther towe rs. One sup­
ported a two-elemen t Te l­
rex on 40 meters, anot he r a
five-e lement Tel rex on 20,
the third a three-element
Te lre x on 15, and the
fou rth a three-e lement Tel­
rex o n 10 meters . The e le­
ment s pacing o n t he
15-meter antenna was a bit
wide because it used to be
a 2Q-me te r a rray befo re
N4PN tu ned it with a hack­
saw. Hacksaw adj ustments
to Te lrex antennas indicate
th at t he adj ustor is eit her
ve ry se rious o r very we ak
under the rafters. What
kind o f pe opl e wa s I
hooked wit h here ?

When we made the fi na l
head count , there were 21
o pe rato rs . There had been
a coup le of la st-minu te
cancellations, and we lost
a few more to Pnna ir.
About five people were
stranded due to t he
grounding. Three made it
as fa r as the Virgin Islands,
whe re they operated from
KP2A. This put something
of a crimp into the opera­
tor scheduling plan, but no
real problem, as Prinatr
was fond of telling us. The
original operator schedule
had each operator sched­
uled to do a specific task
(operate, log, o r spot) at a
specific station du ring a
specific time period . Re st
periods were scheduled as
well. W4HR had worked it
a ll o ut on his compute r,

co nside ri ng b ot h th e
o pera tors' sta ted prefer­
ence and the ir known o per­
ating skil ls. There wa s no
computer to redo it, so
there was a manual revi­
s io n-everyo ne wa s a s­
signed an in it ial position,
with instructions to con­
tinue as long as they were
a b le.

About a n hour be fore
con test tim e , eve ryone
made one last equ ipm en t
check and made sure they
were thoroughly famili ar
with everything. And every­
thing was ready to go­
ri ght o n down to sha rp pen­
ci ls and scratch pads. Eac h
station even had a booklet
of schedu le info fo r t he
rare and semi-rare ones.
The booklet was o rganized
by schedule t ime and in­
cluded the station 's call,
schedule freque ncy, and
even the beam heading.
With o rga niza tion like
that, how cou ld we miss?
The p re-co ntest pi leup
built. I was o n 10 meters
and the JAs were ro lling in.

From Asia, the Caribbea n
in gene ral is conside red
good OX, and VP2K es­
pe c iall y so . Ext en si ve
public ity in th e JA OXpress
helped us immeasurably.
By OOOOZ, it so unded like
half of Japan was on fre­
quency .

This is a good t ime to te ll
you about Masa JA30 0 C.
All good t hings eventually
come to the southeast, and
Masa is no except ion. He's
a grad uate student in Flori­
da, and find ing him was
one of the best th ings tha t
ever ha ppened to us. He
used to be a chief operator
at the renowned contest
station, JA3YKC, and judg­
ing from his pe rfo rmance
at VP2KC, he learned his
lessons very well. Most of
the rest of us would be well
pleased with a 250-per­
hour QSO rate, but Masa at
his peak was running 480!
That 's eight QSOs a
minute! And since most of
the QSOs were in Japanese,
he had to log for himself, as
the rest of us had a problem

understand ing who he was
wo rking . It wasn 't long
before he became known as
"JA machine." Needless to
say, his skills were very
much in demand .

The rest of Asia mu st
al so ha ve co nside red VP2K
to be a good catc h, if
UOY's rea ction is any ind i­
cator. UOY, as you may re­
call, is a Russian ope ration
in that part of the Soviet
Union that cou nts for Zone
23. I found them o n 10
meters we ll past midn ight.
Ten was nearl y dead, and I
was mak ing o ne last check
befo re shutti ng down the
station for the night.
Natura lly, I was p le ased ,
since Zone 23 is usually dif­
ficu lt , especia lly on 10
mete rs . The QSO went
something like this :

Me: " VP2KC."
UOY: " AP2KC, you 're

5923 (he-hum)."
Me: " Tha nk you. You're

5908. Please correct the
call . This is Victor Papa
Two Kilo Charlie ."

UQY: "Oh! Oooh! Veeee
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Light from the fjfaments of the 4CX5000s at peak of the contest. (Photo by WA4PBWj

Kjt VP2KC and his XYL. Ann ie Green, at the vic to ry celebra tion. (Photo by WA4PBW)

P2KCl My dear friend. you
are 5923. Where are your
other statio ns? And what is
QSl info. please, my very
dea r friend?"

I think we worked them
on all bands except 160,

bottle of Carib. the local
beer, and found a place to
nap . Morning was there
about three seconds after I
closed my eyes.

W4HR and W4GIW were
co nt inuo usly monitoring
prog ress versu s the master
plan and feeding it back to
the stations. We always
knew what we had to do to
stay o n trac k- work more
3-point QSOs. find more
mu ltipliers, switc h to U.S.
QSOs to pick up the QSO
rate, o r whatever . As with
many things in life, the o nly
sure road to succ ess is to
make a real istic plan and
stay with the plan . All of the
o perators understood that.
and to my knowledge, there
were no serious episodes of
"hot-dogging" or resistance
to co nstruc tive cri t icism.
The importance o f proper
planning, monitoring. and
feedback can' t be over­
emphasized.

One of the major events
of the weekend for me was
"The Arriva l o f t he lug­
gage!" Whateve r I was do­
ing at the moment came to
an immediate ha lt. In retro­
spect. I'm glad it wasn't in
the midd le of a QSO with
Burma . be c au se that

the 75-meter station wa s
st ill clicking off Europeans.
And 15 was still wide open.
with Masa working lAs at a
tremendous pace. All the
stat io ns were manned. so I
had a sandwich a nd a co ld

and they reported that they
heard u s there. but
cou ld n' t work us .

I left the ten-meter sta­
tion and wandered through
the other statio ns. It was
past sunrise in Europe, but

I
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Time out for an officia l opera tors photo. Left to right, from
top row down - W4CIW, VP2K C, K4PHE, W4PPT;
WB4R UA, N4NX, K4UEE; K301H, W3BTX, N4PN; AA4 V,
W4LVM, N4WW; K4Pl, K5PP, K1 PBW (part ially hidden);
WA4PBW, N5UR; JA30DC, N4RI, WD4R CO, W4HR.

would have forced me into
a very difficult decision. I
mu st have luxuriated in
that shower for a full fif ­
teen minutes and spent the
next fifteen minutes walk­
ing around with a sil ly grin,
just t hink ing about how
good it felt to be wearing
my very own clean, com­
for table cloth es again .
Even thinking about Prlnal r
couldn't spo i l the pleasure
of the moment.

Much of the weekend
so rt of ran together, and I
don't remember a lot of
detai ls with any cla rity. I
recall that Pat and some of
the other w ives came to
visit and that we spent a
few minutes sitting near
the pool. I also remember
opera t ing, spo tt ing, log­
ging, eating, drink ing, and
napping, but nothing that
really stands out until late
Sunday morning. We had
ju st f in i shed c h ang in g
shifts in t he lO-meter sta­
ti on when W4HR came in
to te ll us that we were over
the hump. Accord ing to
preliminary count, we had
nearl y 30 m illion points
and a new record. Thi s
d idn't really come as a su r­
pri se, sinc e we had been
righ t on pl an for hou rs and
knew it was just a matter of
t ime. Even so, t hose were
we lcome words. W e had
nearl y nine hours to go, so
even if t he prelimi nary
count was off, or if the
dupe rate was exceptional ­
ly high, t here was plenty of
t ime. The rest of the con­
test was more like fun than
work. W e even stopped for
abou t te n minutes in mid­
a fte r no o n so that a ll
operato rs cou ld get into
the group pictures.

A lmost all of our sched­
ules were on the hour, so
it seemed very unusual to
find that we had a 10-meter
sc hedu le with FK8CR at ex­
act ly 20382. So, at exactly
2038Z, I sw ung the beam
and t uned to the appointed
frequency. Edd y was right
there wai ting to provide an
ext ra mu ltip lier. It turned

out that it was al ready
Monday in New Caledonia,
and the 38 m inutes was
w hat Eddy needed to drive
home from w ork on his
break and warm up the
radio. With co o pe rat io n
like that, how can you
lose?

It was over, and the
champagne flowed . Some
believed al l along, ot hers
had their doubts, and for
st ill others, the fu ll im pac t
hadn' t d awned. After all , it
isn't every day that we
break world reco rds. We
were all dead tired , but no t
too tired for a victory din­
ner. So, off to t he Ocean
Terrace Inn to eat. Besides
being tired , I had also had a
bit too much bubbly, and
so the on ly thing I recall
about the meal was that it
wa s delicious. On the other
hand, consid er ing the ex­
hilaration of the moment, I
probab ly w ould have re­
membered a meal of bread
crusts and swam p water as
deli ci ou s.

But , so o n cam e the
morni n g, so b r i et y, and
anot he r chanc e to deal
with Prinair. Pat 's schedule
called for her to leave that
day. Fortunately, Prinair
was fly ing aga in. Also for­
tunately, Pat and I had
each ca lled Prinair at least
once a day since we ar­
rived, to reconfirm. If ever
there were confirmed res­
ervat ions, we had th em .
Still , we were uneasy and
arrived at Golden Rock A ir­
port w el l before f light
time. Thankfu l ly, every­
th ing went smooth ly, and
the f light departed with Pat
aboard - only th irty min­
utes late, w hic h was a
superb performance.

A l so o n board was
N4WW, in whose name the
ca r w as rented . So, off to
Sunshine Car Rental , where
it turned out to be a lot
easier to sim ply say, " Dr.
Regal require s his car fo r
another day. f will pay you
now." " Yes, sir, no prob­
lem," replied the clerk . By
golly, the f irst " no prob-

lern" that really was no
problem . Al so no problem
wa s getti ng a drive r ' s
license at the loca l po l ice
stat ion. With only one day
to go, I had seriou sly con­
sidered doing without the
license, but then I consid­
ered the probable v iew
from the St. Kitts ja il. Thu s,
the trip to the po lice stat ion
for the license.

Back to VP2KC for the
cleanup opera tion . The
rest of the crew had been
at work w hile f was at the
airpo rt w ith Pat, so there
really was little left to do .
As I mentioned earl ier, the
75-meter vertica l array had
di sappea red with out a
trace. The beams and the
big 160 vertica l stayed, so
Kit st ill has a big signal on
almost all bands.

That ev ening, there was
a private co cktail party at
the Fairview, but Fred lam
invited those of us w ho
were st il l st aying the re to

attend. We hadn' t missed
the Premier after all. Both
he and t he Governor Gen­
era l were the re, as well as a
large group of local digni­
ta ries. They didn't rea lly
understand w hat a OX con­
test was, but they did
understand what a world
record was, and they were
glad t heir li tt le island had
one. All in all , a very en­
jo yab le evening.

Later on, W4PPT and f

went to use the impromptu
dipole to ra ise At lanta so f

could find out if Pat had ar­
rived safely . Talk about
bad co nditions t o the
States! We tried and tried
and tried with absolutely
no resu lts. The 30 ) opera­
tion was on at the time, and
fin ally in desperat ion we
called " CQ Atl anta" on the
Annabon transm it f requen­
cy . A very long "CQ Atlan­
ta ." W hen not a single cat­
call o r obsceni ty resulted,
it was fai rly c lear we just
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weren 't making the grade
into the Sta tes. After a long
while, and with a lot of
help from a 6Y5, we finally
got N4YD on frequency .
Pat's trip was relativel y un­
eve ntfu l, and she was sa fe
and sound at home.

Next morning, most of
the rest of us were sched­
uled to leave . At bre akfast,
we speculated what sur­
prises Pnnair might have
for us that day and how to
co unte r them. Nearly all of
us arrived early a t the a ir­
port to await the passenger
li st, telexed from San Juan .
When it finally came, those
of us who found our names
breathed easier, and those
who d idn 't went wild .
There were pleas, threats,
bribes, a nd a flurry of ac­
tivity with the other
airlines. In a way, I felt
so rry for the age nt, who
had to make very ca re fu l
decisions to ensure he
would be a live to spe nd his
bribes. After much angui sh

and lots of negotiation , a ll
but two of us made it.

By thi s time, we were all
familiar with " fo rgotte n"
luggage, so there was
ca re fu l sc rut iny of the pro­
cedures. Each of us made
quite sure that we saw ou r
p er sonal luggage and
eq u ipme nt loaded . Only
tw ent y minut e s lat e
(proba bly al so a new world
record), we were taxiing
down the runway . The in­
tercom was out of order, so
th e co-pilot sho uted over
the engine noise so me t hing
about se a t c us hio ns for
flotati on, good luck, and
banzai ! I have the highest
respec t for the Prinair
pilots. Anyone who can fly
so me t hing with so many
broken rivets a nd loose
nuts has got to be good . Ac­
tually , the flight wa s
smooth and uneventful , so
the photographers among
us amused themselves with
sho ts of mi scell aneou s
loose parts.

We arrived in Sa n Juan ,
kissed the ground, and
headed for c us to ms t o
await the luggage . And did
we ever wait and wait and
wait. We knew it must be
there, because we watched
them put it on board. But
being b a si cally trusting
so uls, it never occurred to
us tha t they might tak e it
off at some intermediate
sto p. They did . No luggage
aga in! Arrrrgh !! I co uld n' t
believe it. Suff ice it to sa y
that my tho ughts at that
moment a re entirel y un­
printable. Use your imagi­
nation .

lunch that day is worth a
co mme nt. Throughout our
sta y on St. Ki tts, the food
was simply supe rb . Every
meal was deli cious, attrac­
tive to the eye, and se rved
by people who o bv io us ly
took pride in what they
were doing. Even the sand­
wiches were grea t . Think­
ing a bout those deli cately
sea soned lobste r s a nd-

wiches makes my mouth
water . So, after all that,
guess what we had as soo n
as we got back on U.S. so il ?
Almost without exception ,
we selected and eagerly
devoured a greasy cheese­
burger a nd equally greasy
french fries. That must sa y
s o m e t h in g about th e
American palate .

Well. Eastern brough t
the luggage from St. Mar­
tin, Delta go t us back to
Atlanta, and so it ended.
long after I've forgotten
how wret ched Prtnair is, I'll
remember the beauty of St.
Kitts and the friend Iiness o f
its people . I'll remember
the hospi tality of Kit Car ­
so n a nd his lovely wife .
An d I 'll certainly re ­
member how it feel s to
hold a worl d reco rd . In a
way, I hope some o ne
b reaks that record soon,
because t hat will be the
perfec t reason to return to
St. Kitt s a nd do it all
aga in. •
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Take this test

beforebuying hamgear
QUESTIONS:

1, AM I DOING BUSINESS WI TH A FACTORY AUTHORIZED DEALER OR
DISTRIBUTOR ?

2. WHAT KIND OF BUSINESS DOES THE STORE ENGAGE IN?
3. WHAT ABOUT SERVICE FACILITIES?
4. WHAT ABOUT TECHNICAL SUPPORT?
5. DO THE STORE AND ITS PERSONNEL SUPPORT AMATEUR RADIO?

ARE THEY ACTI VE HAMS?

G.I.S.M.O. IS A FACTORY AU THOR IZED DEALER OR DISTRIBUTOR FOR YAESU, DRAKE,
ICOM, DENTRON, KDK, WILSON, CUSHCRAFT, BIRD, TEMPO, SWAN AND KENWOOD. SO·
CALLED SU B·DEALERS HA VE NO DIRECT RELAT IONS WI TH THE MANUFACTURERS WHOSE
PRODUCTS THEY SE LL. THIS CAN MAKE A BIG D IFFERENCE IF YOU HA VE PROBLEMS
AF TER THE SALE. WE ARE IN THE COMMUN ICATIONS BUSINESS. WE SE LL AMATEUR, CB
AND VHF BUSINESS BAND GEAR . WE DO NOT SE L L TE LEV ISIONS, STEREOS OR SUB·
MACH INE GUNS. WE ARE NOT IN THIS BUSINESS AS A SIDELINE. WE HAV E A FULL T IME
SERV ICE SHOP AND OVER $30,000 IN TEST EQUIPMENT AND SPARE PARTS. WE WER E ALL
ACTIVE HAMS BEFORE ENTERING TH IS BUSINESS AND STI LL ARE. WE ACT IVELY SUPPORT
ALL CLUBS AND CLUB ACT IV ITIES IN THE AREA.

Service Department
Call 803·366·7158

GJ.S.M.O. v"

2305 CHERRY ROAD

803*366*7157 EXIT 66-8 OFF 1-77

1-800-845-6183
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Social Events
Listings in this column are

provided free of charge on a
space-available basis . The
following information should be
included in every ennounce­
ment: sponsor, event, date.
time. p lace, city, state, admis ­
sion Charge (i f any). features.
ta lk·in frequencies . and the
name of whom to contact for
further information. Announce­
ments must be received two
months prior to the month in
which the even t takes place.
They shou ld be sent directly to
Editorial Offices. 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Socia l Events.

YELLOWSTONE
AUG 1·3

The Wyoming· idaho-Montana
-uten Amateur Radio Council
will hold Its Yellowst one Nation­
al Amateur Radio Convention on
Augusll ·3, 1980, at the conven­
tion cente r in West Yellowstone
MT. The convention wi ll feature
a full program starting Friday
morning and running through
Sunday. Activit ies will include
forums , conte sts , cra fts ,
movies, swap tables, dea lers,
banqu et s, and much more.
There are bctej-mcter accommo­
dat ions available adjOining the
convention center and RV parks
and campgrounds close by .
There are airports and gas avail­
able in Wes t Yellowstone. For
more informat ion , write WIMU,
PO Box 20116, Salt lakeCily UT
84120.

MACON MO
AUG 2

The Tri-County ARC, NEMQ
ARC, and Macon County ARC
will hold the 2nd annual North
Central Missouri Hamfest on
saturday, August 2, 1980, from
9:00 am to 5:00 pm at the Macon
County Fairgrounds Park, High­
way 63 south, Macon MO. There
will be free parking, an enclosed
area for commerc ial displays,
food available on the grounds,
and YL ac tivities. Tailgaters are
welcome. Tickets for the prize
drawing will be available for
$1 .00 each at the door, The ma­
jor prize will ee euner a color TV,
an atlband receiver, or a nand­
held tw o-meter transceiver,
Talk-In on 146.52, 147.69/.09,and
146.07/.67, For more mtorma­
ti o n, co n tac t Charles Coy
WBI3ENV, 601 McKinley, Mober­
ly MQ 65270.

JACKSONVILLE FL
AUG 2·3

The Jacksonville Hamfest As­
sociation is pleased to an­
nounce that the 1980 Jackson­
ville Hamfest and ARRL Florida
State Convention will be held on
August 2-3, 1980, at a new loca­
tion, the Orange Park Kennel
Club at the intersection of 1·295
and US Highway 17, Advance
registrat ion is $3.00 and is avail ,
able from Jacksonville Hamfest ,
1249 Cape Charles Avenue,
Atlantic Beach FL 32233. Price
at the door will be $3.50. A large
indoor swap mart will be tea­
tured, with tables available at
$5.00 per day. The table rese rve­
tions can be ordered from Andy
Burton WA4TUB, 5101 Younis
Road, Jacksonville Fl 32218. tn­
teresting programs and forums
are planned, as well as door
prizes and many manufacturer
and dea ler exhibits. Plenty of
family activities are available
c lose by . The headquarters
hotel is t he Be st West ern
tocated Just across the street
from the tremteet. Special rates
of $23.00 single and $28.00 dou­
ble are available; reservations
should be made through the
local number (904r264·1211 to
get the low rates. A spec ial DX­
ers' forum and dinner banquet
will fea ture a Spratly Island
presentation by Stu Woodward
K4SMK Also, Bill Barr N4NX will
present a show on the VP2KC
world record effort of over 32
million po ints in the CO WIN
contest (1979). Reservations for
the banquet can be obtained for
$11.50 each by writing N4KE,
258 Wesley Road, Green Cove
Spring FL 32043. For the tty-In
ham, Herlong Airport is the
c losest landing site. Free week·
end parking and rentat automo­
b iles are available. Pho ne
(904r78J..2805 for more informa­
tion. For more general intorma­
tion, wri te JHA, 911 Rio SI.
Johns Drive, Jacksonvill e FL
32211,

WARREN OH
AUG 2·3

A " nx peotnon to the Center of
the World" will be operated by
the Warren Ama teur Radio As­
sociation from 1300 GMT Sat­
urday, August 2, 1980, to 2000
GMT Sunday, August 3, 1980.
Frequenc ies will be 28.625,

21 .360, 14.285, 7.235, and 3.900
MHz SSB. We will also monitor
21.1 25 for CW fans. OSL tor a
beautiful certi f icate with a large
SASE (DX- 2 IRCS) to WBVTD,
Center of the Wor ld DXpedition,
Box 809, Warren OH 44482.

ANGOLA IN
AUG 3

The Steuben County Radio
Ama teurs wilt hold their 22nd
annual FM Picnic and Hamfest
on Sunday, August 3, 1980, at
Crooked l ake, Angola IN. Ad·
mission is $2.00. There will be
prizes , picnic-sty le BBO chick­
en, ins ide tables for vendors and
exhibitors, and overnight camp­
ing (with a fee charged by the
county park). Talk-in on 146.52
and 147.811.21 .

LEVELLAND TX
AUG 3

The Hockley County Amateur
Radio Club and the Northwest
Texas Emergency Net will spon­
sor their 15th annual picnic and
swapfest on Sunday, August 3,
1980, beginning at 8:00 am at the
city park in Levelland TX. This is
an event for the entire family. A
$3.00 regi stration fee is request­
ed but no t requ ired. Lunch will
begin at 12:30 pm wi th a bring­
your-own-picnic-basket lunch.
There will be swapping all day,
wi th tables provided . Talk-in on
146.281.88.

PITISBURGH PA
AUG 3

T he South H i l l s Brass
Pounders and ModulatOfs Radio
Club will hold its 43rd annual
hamlest on Sunday, August 3,
1980, on the south campus of
the Communi ty College of
Allegheny County, located in
Wes t Mifflin Borough, just south
of Pittsburgh PA. There will be
ample indoor a ir-conditioned
facilities on the ground floor
with free table space. Electricity
for equipment and/or displays
will be available. There will be
hard-surface parking available,
food and ref reshment at nomi­
nal cost, and airport and motel
accommodations within a one­
mi le rad ius . Fo r more In ­
formation and pre-rearstratron.
w rite Br uc e K. Banister
WB3AKK, 5954 Leprechaun Or.,
Bethel Park PA 15102, or phone
(412)-833-3978.

PETOSKEY MI
AUG 9

The Straits Area Radio Club

wi ll hold its Swap and Shop on
saturday, August 9, t980, from
9:00 am until 4:00 pm, at the 4·H
Building, Emmet County Fair­
grounds, Charlevoix Avenue ('I.
mile west 01 the intersect ion of
US 131 and 31), Petoskey MI.
Free parking (Friday night for
self-contained vehicles) and reo
freshments will be available.
Features include a ladies' bus
tour to Cross Village with Mort
Neff as conductor, one main
prize, and smaller prizes hourly .
There will be a donation 01 $2.00
at the door. Table space is also
$2.00. Talk-in on .52 and .07/.67.

BURLINGTON VT
AUG 9-10

The Bur lington Amateur ga­
dio Club wi ll hold it s annual In­
terna tional Hamfest on August
9-10, 1980, at the Old l antern
Campground, 14 mi les south of
Burli ngton VT, Admission is
$4.00. Planned event s include a
flea market , commercial exhibi­
tors, interesting and useful door
prizes, and the tradit ional Can­
Am tuq-cr-war. Talk-In on .341.94.
For more in format ion, contact
Hap Preston W 1VSA, PO Box
312, Burlington VT 05402.

CEDARTOWN GA
AUG 10

The Cedar Valley Amateur
Radio Club will hold its annual
Cedar Valley Ha mf es t on
Augus t 10, 1980, from 8:00am to
4:00 pm at the Polk County Fair­
grounds, on US 278, two miles
east of Cedartown GA. There
will be food, drinks, and prizes.
Talk-in on 147.72/.12 (WR4AZU).
For more in/ormation, contact
Jim T. scnuestett W4IMQ, Sec­
retary, Cedar Valley ARC, PO
Box 93, Cedartown GA 30125, or
phone (404)-748·5968.

CONCORD NC
AUG 10

The Cabarrus Amateur Radio
Society will hold its second
annual ham fest on Sunday,
Augus t 10, 1980, at the Boys
Club on Spring Street, Concord
NC. Admission is $2.00, with
ch ild ren under 12 admitted free.
There will be a covered Ilea
market area , dealer displays
and sales, door pr izes, and Yl
activities. Flea market tables
are $3.00 each, with setup t ime
at 0700 EST Sund ay morning.
There will be hot coffee, hot
dogs, homemade cakes, and
ample parking . Major prizes in­
c lude a TS·520SE and a TS-7600.
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You do not have to be present to
win 1s1 or 2nd prizes. Talk-in on
146.52 and 146 .0 5511 46 .6 55 (club
repeater K4CEB/R). For more
details, contact Jim Austin, PO
Box 1290. Concord NC 28025.

ST. CLOUD MN
AUG 10

The 51. Cloud Radio Club will
hold its annual hamfest on
August 10, 1980, at the Whitney
Park Senior Center from 9:00 am
until 5:00 pm. There will be free
overnight camping availab le
one mi le from the site at the
Sauk Rapids Lions Park. Food
will be available and Uncle
Tom 's (W" CF) c hi l i will be
featured. There will be a swap­
lest and prizes. For more infor­
mation, wr ite William (Bill) R.
Zins WAflQTO, RR 4, SI. Cloud
MN 56301 or phone (612).253­
3428.

LEXINGTON KY
AUG 10

The BluegrassAmateur Radio
Society will hold its annual
ARRL Cen tral Kentucky Blue­
grass Hamfest on August 10,
1980, starting at 8:00 am at the
Fastq.Ttpton Sales Paddock,
Newton Pike, Lexing ton KY. Ad·
mission is $3.00 in advance and
$3.50 at the gate. This fee in­
eludes parking. There will be
grand prizes, hourly door prizes,
indoor exhibits and distributors,
a paved outside flea market, and
food service will be available.
Talk- in on 146.161.76. For de ta ils,
write Bluegrass Hamfest, Atten­
tion: Edward Bono WA40NE,
2077 Dogwood Drive, Lexington
KY 40504.

NEW KNO XVILLE OH
AUG 10·1 6

The Way International will
ho ld its annual Rock of Ages
Festival on August 10-16, 1980.
in New Knoxville OH. K8MP/8
will operate from th is Christian
music festival on 3.930, 7.230,
14.330, and 146.52. Commem­
orative " ROA 1980~ ost.s will be
sent to those stat ions worked.

WILLOW SPRINGS IL
AUG 10

The Hamfesters Amateur
Radio Club will hold its 46th
annual hamfest o n Sunday,
August tntn. 1980. at Santa Fe
Park, stet and Willow Springs
Road. Willow Springs IL (near
Chicago). Gates will open at 6:00
am. Tickets at ttre gate are $3.00
each or $2.00 each in advance.

There will be free coffee for the
early birds, games for the kids,
prizes for the YLs, and the world·
famous shoppers' row. Children
under fifteen are free. For more
information and advance tick­
ets, send an SASE and a check
to Hamfesters Amateur Radio
Club. PO Box 42792, Chicago IL
60642.

OAKLAND NJ
AUG 16

The Ramapo Mountain Ama­
teur Radio Club will hold its an­
nual flea market on Saturday,
August 16. 1980. at the Amen­
can Legion Hall, Oak Street,
Oakland NJ. Indoor tables are
$5.00 and tailgating is $3.00.
There is no admission fee for
buyers. Refreshments will be
available on the premises. Talk­
in on 147.491146.49 WR2AHD or
146.52 simplex. For advance
reservations and information,
call Bud Hauser WA2JUO at
(201)-797-8471 or (201)-791.Q589.

FARMINGTON ME
AUG 16·17

The Sandy River Amateur
Radio Club will ho ld a hamlesl/
flea market on Satu rday and
Sunday, August 16-17. 1980, at
the Farmington Fa i rgrounds ,
Farmington ME. Admission is
$1.00, wi th no charge for tailgat·
ing. Commercial dealers are
welcome. Door prizes will be
awarded both days and on s un­
day there will be a raff le at 1:00
pm. Features include free camp­
ing from 5:00 pm Friday until
Sunday afternoon and refresh­
ments and snacks bolh days
(with a lobster or chicken dinner
served late Saturday afternoon),
Talk·in on 146.37/.97 and 146.52.
For more information and a
map, send an SASE to Charles
Stenger W1 HTG, Box 111, East
Dixfield ME 04227.

FT BRAGG NC
AUG 16-17

The Cape Fear Amateur Ra­
dio Society'S 4th annual ham­
fest will be held on August
16-17,1980, at the Main Officers'
Club, Ft. Bragg NC. Tickets are
$1.00 in advance and $2.00 at
the door. There will be 9,000
square feet of air conditioned
space available. Prizes will in­
elude a TS-l205, a triband beam,
a nenote-tetkre. and a rotor.
There will be a Saturday night
social and a QCWA luncheon
meeting on Sunday. Tatk -m on
146.311.91 , 147.93/.33 , and

146.52. Send an SASE 10 Mar ie
Pres ler WA 4Y MM, PO Box
35171, Fayetteville NC 28303, for
tickets.

NORTH HAVEN CT
AUG 16-17

The South Central Connecti­
cut Amateur Radio Association
will hold its Super Scaratest '80
on August 16-17, 1980, at the
Ramada Inn, at Exit 12 of 1·91,
North Haven CT 06473. Booths
will be available. Features will
include a ham and computer
flea market, an auction, special
events for non-ham spouses
and children, and drawings for
prizes throughout the show.
Prizes will include a scud-state
low-band transceiver, a synthe­
sized two-meter HT, a micro­
computer, and a 6Q(}MHz fre­
quency counter. Admission will
be $4.00, pre-registration before
July 1, and $5.00 at the door lor
both days. Talk-in on 146.011
146.61. For further information,
write Super Scaratest '80, PO
Box 5265, Hamden CT 06518, or
call Jeff Wayne K1YLV at (203)­

28Hi038 between 9:00 am and
9:00 pm EST,

BEAR DE
AUG 17

The Fifth Annual New Delmar­
va Hamfest will be held on Sun­
day, August 17, 1980, at Glory­
land Park, Bear DE. Ad mission
will be $2.00 in advance and
$2.50 at the gale. Tailgat ing will
be $2.50 and tables under the
pavilion, $4.00. Prizes, food and
drinks will be available. Talk·in
on .52 and .131.73 . For more tn­
formation. send an SASE to
Stephen Momot K3HBP, 14
Balsam Road . Wi lmington DE
19804. Make checks payable to
Delmarva Hamtest. Inc.

HUNTSVILLE AL
AUG 17

The North Alabama Hamfest
will be held on Sunday, August
17,1980, at the Von Braun Civic
Center in Huntsville AL Admis­
sion is free. There will be prizes,
exhibits, forums. an air-condi­
tioned indoor flea market, and
ladies' activities. Tours of the
Alabama Space and Rocket
Center are available for the tamr­
ty. A hamfest supper will be held
on Saturday night. A limited
number of camping sites wilh
hookups are available at the
VBCC on a uret-ccme-trret­
served basis. Flea market tables
are available lor $3.00. Talk-in on

3.965 and .34/.94. For more Inter­
matron. write NAHA, PO Box
423, Huntsville AL 35804.

LAFAYETTE IN
AUG 17

The Tippecanoe Amateur
Radio Association, Inc., will
hold its 10th annual lafayette,
Indiana, Hamfest on Sunday.
August 17, 1980, rain or shine, at
the Tippecanoe County Fair­
grounds, 18th Street at Teal
Road (Indiana Highway 25),
t.atavette IN . There is no exira
charge for flea-market setups
and they can be made any time
atler t800 hours on Saturday.
Advance tickets are available by
mail at $2.50 per ticket. Send
payment and an SASE by the
10th of August to J. B. Van
Sickle K9KR E, RR1 , Box 63,
West Point IN 47992. Tickets are
also available at the gate. Pre­
registration and grand prizes
will be ICOM IC-2A synthesized
2m hand-heIds with tone pads
and chargers. Many other prizes
will be awarded throughout the
day. There will be forums, on­
the-grounds parking. and tooo
and drinks available at rea­
sonable prices, as well as over­
night camping on the grounds
Saturday nigh t. t atk.m on
146 .131.73 and 146.94. The can-In
station is W9REG.

MONTGOMERYVILLE PA
AUG 17

The Mid-A t lantic Amateur
Radio Club will hold its annual
J.B. M. Hamfest on Sunday,
August 17, 1980, from 9:00 am to
4:00 prn, ra in or shine, at the
Rou te 309 Drive-in Theatre, 'I.
mile north of Rte. 63. Mont­
gomeryville PA (6 miles north o f
the Fo rt Washing ton Inter­
change of the Pennsylvania
Turnpike). Admission is $2.50
with $1 .00 additional for the first
tailgate space and 75¢ for each
additional tailgate space. Tail­
gate setup begins at 8:00 am.
Features will include refresh­
ments, raffles, door prizes,and a
sanctioned transmitter hunt by
the Freedom Foxhunters Asso­
c iation . Talk-in on 147.661.06
(VoIB3JOE) or 146.52. For further
information, call Don Schuene­
mann WB3AYT at (215)-822·
9076, or write the Mid-Atlantic
Radio Ctub (MARC), Box 14429,
Philadelphia PA 19115.

REND LAKE IL
AUG 17

The Shawnee Amateur Radio
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Association Hemtest will be
held on August 17, 1980, at the
North Marcum access area on
Rend lake in southern Ill inois.
Complete recreational facilities,
including beach and campsites,
will be available. Talk·in on
146.25/.85, 146.52, and 3.925.

WARREN OH
AUG 17

The Warren Amateur Radio
Associat ion will hold its zaro
namrest on August 17, 1980, at
Trumbull Branch , Kent State
University. There will be five
acres o f f lea market , tech
forums, OX programs, inside
dealer displays, and XYL ac­
tivities. For further information,
a SL to WARA, PO Box 809, War­
ren OH 44482.

TACOMAWA
AUG 23-24

The Radio Club of Tacoma
(W7DK)wi ll hold its annual Ham­
fair on August 23-24, 1980, at
the campus of Pacific Lutheran
Universi ty, 122nd and Park
Avenue. Registration is $4.00
and the banquet is $6.00. Events
include a f lea market , door
prizes, commercial displays, a
banquet, a loggers' breakfast,
seminars, and much more. Talk­
in on .881.28. For additional in­
format ion, contact Joe Winter
WA7RWK, 8 19 No. Mullen,
Tacoma WA 98406 or phone
(206}-759-9857.

BLUEFIELD WV
AUG 24

The East River Amateur Radio
Club, Inc., will sponsor Bluefield
Hamfest '80 on Sunday, August
24, 1980, from 9:00 am to 4:00
pm, at the Bluefield Armory·
Civic Center, one mile north of
Bluef ield WV on US 52. Admis­
sion, which includes a prize tick­
et , is $2.00 in advance and $3.00
at the gate. Children under 12
will be admitted free. Prizes in­
c lude a Ten-Tee Argonaut BO­
10m QRP transceiver, an 8O·1Qm
trap vertical antenna, a cusn­
crall t r -eiement 2m beam, and
more. Tables are $5.00, or $4.00
each for 3 or more, and tailgat­
ere are $2.00. There will be
something for the entire family.
Food, dealers, a flea market,
forums, demonstrations, and
entertainment will be available.
Talk-in on .891.49 and .521.52. For
more info rm ation, send an
SASE to Bluefield Hamfest '80,
21 13 Hemlock Hill, Bluef ield WV
24701.

LA PORTE IN
AUG 24

The annual laPorte County
Hamfest will be held, rain or
Shine, on Sunday, August 24,
1980, at the County Fairgrounds
on High way 2, west of l aPorte
IN (50 miles SE 01 Chicago).
There will be an outdoor paved
flea market area, indoor tables
at $1 .00 each, and overnight
trailer hookups available on si te
for ear ly birds. Advance tickets
are $2.00. For reservat ion or in­
formation, send an SASE to PO
Box 30, LaPorte IN 46350.

MARYSVillE OH
AUG 24

The Union County Amateur
Radio Club will hold its fourth
annual Hamfest -BO on Sunday,
August 24, 1980, at the fair­
grounds in Marysville OH. There
will be a free gate until 10:00 pm
Satu rd ay; then admission is
$2.00 each or $1.50 In advance.
Feat ures will include free over­
night camping, f ree movies Sat­
urday night, breakfast served all
night until 10:00 am Sunday,
many prizes, including a Ken­
wood TA-2400, a flea market,
ARRL forums, and MARS and
FM meetings. For more informa­
tion or advance tickets, wr ite
UCARC, 13613 US 36, Marysville
OH 43040, or phone (513}-644­
0468.

ST, CHARLES IL
AUG 24

The Fox River Radio League
will ho ld its annual nemtest on
Sunday, August 24, 1980, from
8:00 am to 4:00 pm at the
Kane County Fairgrounds, St.
Charles IL There will be a free
outside flea market and a large
inside display area. Table dts­
counts are available for prepaid
registratio n. Contact Gary
Senesac KA9ADP, 926 Britta
lane, Batavia Il 60510, for de.
ta ils. Refreshments and a hot
lunch will be available. Talk-In
on 146.94. Tickets are $1.50 in
advance and $2.00 at the gate.
Contact Jerry Frieders W9ZGP,
1501 Molitor Road, Aurora Il
60505.

SEWELL NJ
AUG 24

The Gloucester County ARC
will hold its second annual ham­
fest on Sunday, August 24, 1980,
from 8:00 am to 3:00 pm at
Gloucester County College,
Lanyard Road, Sewell NJ . Tick­
ets are $2.00 in advance,$2.50 at

the door, and dealers' and tau­
caters' admission is $5.00. Tail­
qa ters can set up at 7:00 am and
indoor and outdoor spaces will
be available. There will be food
and pr izes. Talk·in on .52 and .78/
.18. For information and tickets,
contact Bob Grimmer KN2QWO,
229 William Avenue, Barrington
NJ 08007.

WATERLOO IA
AUG 24

The Iowa 75 Meter Net will
ho ld its annual swap meet and
picnic on Sunday, August 24,
1980, at Hickory Hi ll s Park,
south 01 Waterloo IA. A potluck
meal will start at noon and a pre.
gram will follow (with prizes).
For further information. contact
t oveue J. Pedersen WBGJ FF,
Net Secretary, 2327W. Reinbeck
Rd., Hudson IA 50643.

WENTZVILLE MO
AUG 24

The Saint Charles Amateur
Radio Club will hold Hamfest '80
on August 24, 1980, at the
Wen tzville Community Center.
Wentzville MO. Featured will be
a flea market wi th free space,
prizes, equipment displays, grab
bags, a cake walk, free bingo,
and refreshments. Free dough­
nuts and coffee will be available
to the early birds. Talk·in on
.07/.67 and .34/.94. For mtorma­
tion on motels,tickets, displays,
prize li sts, camping, etc., con­
tact J im Short AGQU, At. 1, Box
40, O'Fali on MO 63366.

MT PLEASANT IA
AUG 28-SEP 1

The Mt. Pleasant, Iowa, Ame­
teur Radio Club invites hams at ­
tending the Midwest Old Thresh­
ers Reunion in Mt. Pleasant
from August za-seotemcer 1,
1980, to stop by and register in
the guest book at the ham
shack. Last year nearly a quarter
of a million people attended this
show of antique steam engines
and firs t-ra te enter tainment,
and 150 ham s visited the ham
shack. The c lub provides com­
munications for crowd cont rol
wi th talk-in on the 147.99/.39 Mt.
Pleasant repeater and 146.52
simplex. A station will also be
operating on 3970 kHz with the
call Wl)MM E. There is a special
aSL card to commemorate the
event. For more informat ion,
write Dave Schneider WI»ENR,
507 Vine, Ml. Pleasant lA 52641.

SYDNEY NS
AUG 29·SEP 1

The Sydney Amateur Radio

Club wi ll host the 1980 Mar itime
Convention, Ham Ceilidh 80, on
labor Day weekend, August 29
-c September 1, 1980, at the Isle
Royale Hotel , Sydney, Cape
Breton Island , Nova Scotia,
Canada. There will be plenty of
free parking and shopping for
the ladies. The program will fn­
c lude many items of interest
and will cater to amateurs along
with their XYLs. Friday evening,
Augu st 29, will be a special
event with reg istration and a
ham qet-tocet ber. For more in­
formation, contact the Sydney
Amateur Radio ciuo. Box 1051,
Sydney, Cape Breton, Nova
Scotia CAN B1P 6J7.

GEORGETOWN Il
AUG 30-31

The Illiana Repeater System,
Inc., amateur radio club will hold
its 11th annual Danville, Ill ino is,
Hamfest, Saturday and Sunday,
August 30·31, 1980, at the
Georgetown , illinoi s, Fa i r­
grounds. Advance gate dena­
tions are $1 .50 per adult; $2.00 at
the gate , wi th chil dren 14 years
and younger free. Activities will
inc l ude two days o f flea
markets,commercial exhibitor s,
RTTY setups, an Ant ique Wi re.
less Associ ation display , a
nome-brew builders contest, a
USAF MARS station, and other
interests. Meals and refresh­
ments will be served both days
and overnight camping fac ilities
are available. For more rntorme­
tion or advance tickets, send an
SASE to IIliana Repeater sys­
tem, Inc., PO Box G, Cat lin IL
61817.

MARSHAll MI
AUG 31

On Sunday, August 31 , 1980,
from 8:00 am to 5:00 pm, " Histor­
ic Marshall's" 72/12 E. S. Team
will hold its Trunk 'n Trailer Bash
on the whole blockof615S. Mar­
shall Aven ue, Marshall MI (1830
sit e of Michigan's capitol and
governor's mansion). The ocna­
t ion is $2.00, spaces are $5.00,
and inside space Is 50 cents a
foot. There will be free parking
and a huge consignment area
for the mtnf-swapper. For further
information, send an SASE to
K8Uca, 110 Perret t , Marshall MI
40068.

NASH VILLE TN
AUG 31

The 31191 Short Mountain Re­
peater Club will sponsor the an­
nual Cedars of Lebanon Ham­
fest and Family Picnic on the
last Sunday In August. Prizes,
swimming, horsebac k r id ing,
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a nd o t her sport s w ill be
available. Everyone is welcome.
For more information, contact
John Fite W4PFP, Watertown
TN; phone: (615}-237·3621.

PECATONICA IL
AUG 31

The third annual Rockford
Hamfest and Illino isStateARRL
Convention will be held at the
grand exh ibition hall at the win­
nebago County Fairgrounds at
Pecatonica , just west of Rock­
ford on US Route 20. Tickets are
$2.00 in advance or $2.50 at the
gate and are available from any
RARA member. They may also
be obtained by mail by writing to
RARA, PO Box 1744, Rockford IL
61110 and includ ing a business­
size SASE. Fooc:t and campsites
(with elect ric and sanitary hook­
ups) will be ava ilable, as well as
plenty of free parking. For flea
market dea lers, there will be 300
tables available at a nominal
charge. There will be speakers
and fo ru ms, demonstrat ions
and d iscussions, and prizes.
Talk-in on 146.01f.61 Rockford
repeater, or 146.52.

PENSACOLA Fl
AUG 31

Th e Fi ve Flag s A mateur
Radio Associat ion, tnc., will
ho ld it s 1980 Ham-A·Rama on
Aug ust 31, 1980, from 8:00 am to
4:00 pm at the Pensacola Mun!c­
lpa! Auditorium, Pensacola FL.
Admission will be $1 .00 and
swap tables will be available for
$5.00 each. Additional informa­
t ion can be obtained by writing
to the FFARA, PO Box 17343,
Pensacola FL 32522.

AUGUSTA NJ
$EP6

The Sussex County Amateur
Radio Club will ho ld its second
annual hamfest on Saturday,
September 6 , 1980, at the
Sussex County Farm and Horse
Show grounds, Plains Road o ff
Route 206, Augusta NJ. Admis­
sion for sellers at the outside
f lea market is $5.00 at the door
and $4.00 in advance. Admis­
sion for indoor sellers is $6.00 at
the door and $5.00 in advance.
Adm ission lor buyer s is free and
a door prize ticket is $1.00. Talk­
in on 147.90/.30 and 146.52. For
ore-reetst ratton and rnt orma­
t ion, write Sussex County Arna.
teur Rad io Club, PO Box 11 ,
Newton NJ 07860, or call Ed
Wozn ick i AC2A at (201)-852­
3268.

GRAYSLAKE IL
SEP 6-7

The Chicago FM Club will
hold Radio Expo '80 on Septem­
ber 6-7, 1980, at the Lake County
Fairgrounds, Rtes. 45 and 120,
Grayslake IL from 9:00 am to
4:00 pm both days . The f lea mar­
ket is open from 6:00 am to 6:00
prn Tickets, good for both days,
are $2.00 each before Septern­
ber t st and $3.00 at the gate. In­
door flea market space is free
with an admission ticket on a
f irst -come bas is. Bring your own
table and chair. Outside are
many acres of available space.
Features will inc lude commer­
cial exhibitors in ham rad io and
computers, lad ies' programs,
hourly door prizes with a super
drawing at 3:00 pm on Sunday
with prizes worth thousands of
dollars . Food , nearby hotels,
free parking, and camping with
some hookups will be available.
Talk-in on 146.161.76 or 222.501
224.10 WA9QRC. For advanced
tick et s, send an SASE to Rad io
Ex po Ticket , PO Box 1532,
Evanston IL 60204. For more in­
format ion, call (312}-BST-EXPO.

MELBOURNE FL
SEP 6-7

The Platinum Coast Amateur
Rad io Society will hold its 15th
annu a l ham fest and indoor
swap-and-shop flea market on
Septem ber 6·7, 1980, at the Mel·
bourne Civic Auditorium. Aomls­
sion is $3.00 in advance and
$4.00 at the door. Swap tables
are $5.00 per day. There will be
food and plenty o f free parking
ava ilable, as well as awards,
forums, and meetings. Talk-in
on .25/.85 and .521.52. For reset­
vanons. tables, and information,
write PeARS, PO Box 1004, Mel ·
bourne FL 32901 .

FINDLAY OH
SEP 7

The Findlay Rad io Club will
hold its 38th annual Findlay
Hamfest on Sunday, September
7, 1980 (not September 27, as
previously published), at a new
locat ion, the Hancock gecrea­
ttonet Center, just east of 1·75
exit 161 , on the north edge of
Find lay , 40 m iles south 0 1
To ledo. Tickets are $2.00 in ao­
vance and $2.50 at the door.
Reserved tables are $2.50 per
half. There will be foru ms on
Saturday evening and setup
Sunday at 5:00 am. Main prizes
are a TS·12OS with supplies, two
TR·2400s, and an AT·12O rnatcn-

er. For tickets, information, and
reservations, send an SASE to
PO Box 587. Findlay OH 45840.

PENNSAUKEN NJ
SEP 7

The South Jersey Radio
Association will hold its 3200
annual hamfest on Sunday,
September 7. 1980, on the
grounds of the Pennsauken
Senior H igh School, Hylton
Road (1 '12 miles SE on Ate. 73
from the Ta co n y Pa lmyra
Bridge), Pennsauke n NJ. Ad ­
mission is $3.00 and tailgate or
booth space is $5.00 per seller.
Fea tures wil inc lude a flea
market , prize drawings, con­
tests, bingo for the ladies, and
games for the child ren. Talk-in
on 146.52 or 146.221.82. For more
information, contact Edwin T.
Kephart W2SPV, Hamfest cnarr­
man, 4309 Willis Avenue, Penn­
sauken NJ 08109.

PORT JEFFERSON NY
SEP 7

The Suffolk County Rad io
Clu b will hold its th ird annual
Electronic Flea Market on Sep­
tember 7, 1980, with a rain date
0 1 September 14, 1980. The site
is the Odd Fellows Hall. Jane
Boulevard, Port Jefferson LI NY.
Wa lk·ins will be $1 .50 and sell­
ers will be $3.00. Gates witl open
at 7:00 am. Bargains, prizes.
food, and friendsh ip will be
available. Talk-m on .52, .94, and
223.50. For fu rther information ,
co ntact Floyd Davis WA2SDI at
(516}-234-9376.

SOUTH DARTMOUTH MA
SEP 7

The South Eastern Massa ·
cnuset ts Amateur Radio Asso­
ciation will hold its annual pic­
nic and flea market on Sunday,
September 7,1980, from 9:00 am
unti l 4:00 pm at the Stackhouse
Fairgrounds, Faith Street. South
Dartmouth MA. The rain date
will be September 14, 1980.
Sales space is $6.00 and tables
for rent are $4.00. There will be
free park ing, entertainment , and
food and beverages for sale.
Tatk.m on 147.60/1 47.00 or CB
channe l 11 . For informat ion,
write SEMAAA, PO Box P·l05,
South Dartmouth MA 02748, o r
phone (617)·997-3674 or (617)­
994-4838.

HAMBURG NY
SEP 12·13

The 9th annual Ham-O-Rama
'80 hamfest will be held on

September 12-13, 1980, at the
Erie County Fairgrounds. Ad­
vance tickets are $3.00. There
will be exhibits, tech programs,
prizes, flea market s, plenty 01
free park ing, a nd free RV
hookups. For more information
a nd ti cket s , co n t ac t Ro n
Brodowski KC2P, 260 Hill top
Drive, Elma NY 14059, o r phone
(716}-652-6754.

VALPARAISO IN
SEP 14

The Porter County Amateur
Rad io Club, Inc ., will ho ld its an­
nual hamfest on September 14,
1980, at the Porter County Fatr­
grounds , Va lparaiso IN . Fea·
tured will be a flea market, tech­
nica l sessions. door prizes. and
bingo. Food will be available.
Advance ti ckets are $1 .50 and
t ickets at the gate are $2.00.
There will be dealers and com­
mercial exhibitors, as well as
free indoor and outdoor space.
Gates will open at 6:00 am. Talk­
in on 147.961.36 and 146.52. For
tickets and informat ion, write
Charles Baker !N9SJ N. PO Box
251, Portage IN 46368.

WHITESTONE NY
SEP 18

The Tu-Boro ARC wi ll hold its
annual auction on September
18, 1980, at the Odd Fellows
Hall , 149-1414th Avenue, wnne­
stone NY. Doors will open at
6:00 pm for sellers and at 7:00
pm for buyers. Donation is $1.00
per person. Beer and soda will
be available. Talk-in on 146.52.
For information , ca ll Walt
WB2PFO at (212)-539·5732
nights, and Ed WB21BQ at (212)­
746-4082.

TYSONS CORNER VA
SEP 27·28

Th e Nat iona l Cap i tol OX
Association will sponsor DXPO
80 on Saturday and Sunday,
September 27·28, 1980, at the
Ramada Inn, junction 01 Rte. 7
and /·495, Tys ons Corner VA.
Saturday'S half-day session will
include Phase I of the DXPO Pro­
gram, an Altitude Adjustment
Party, and a banquet with prizes
and surprises. Sunday's sess ion
will feature Phase II 0 1 the DXPO
Program. Unless you have pre­
viously attended DXPO, write to
Dick Vincent K3AO, Rte. 1, Box
230, Bryantown MD 20617, for
more information. If you have
any program suggest ions, con­
tact John Boyd W4WG, 8424
Reflection Lane, Vienna VA
22180.
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The 48 Hour
Miracle.

GET THERE FIRST!
MAKE THE

AS IAN
CONNECTION

OCTOBER 8 - 22,1980
. Vi s i t Four Internationa l Electroni c s Shows

In Kor e a, Ja pa n , Taiwan ~ Hong Ko ng .

e De ve l o p Top -Notch , Dir e ct Co ntact s f or
Exci ti ng, New f a r Ea st El e c tr o n i c s Pro d ucts .

- $ 2020 . 00 Covers Ai r far e , Hot el s , Show Fees ,
L a nd Transpo rtation, Mo s t Me a l s •••And Morc !

For details con tact
Amy Smith *
ClJH!"~CE TOUR S INTERNATI ONAL , I NC. ...- 332
870 Mar ke t St r ee t , Su i t e 742- 744
San franc i s co, CA 94102
(41 5)433-3072 o r 433- 3408

.Th e o f fi c ia l t r avel age nt f o r the Hong Kong
Electro ni cs Show l:. Ja pan E'l e c t.r on Lc s Sho.... .

Also , a sk a bout spend ing 5 days more in
Tokyo attending the 8 t h {F I P Wo r l d Compute r
Cong r e ss .

From our hands 10 yours
in record lime. Like
two days or less. But
there's more to the
miracle man
Emergency Service and
Guaranteed Shipment

Sentry produces the
highest qualitycrystal
made. Anywhere. Each
crystal is a work of art,
made from the finest raw
materials. utilizing
state-of-the-art technology.

Put a miracle in your
hands.Just call Sentry's
1011 free number,
1- 800- 6; 4-88; 0.

TO·Sentry

SENTRY

FOX-TANGO CORP.
Bo.. 1S944 S, West Pa lm B. ach, FL 33406

T 'Il.e/MC welcomed. MoMy bKk If not a8tlaflecl.

8-POLE FILTER BANDWIDTH STOCK

""ESU I I SS EACH

"DIODE SWITCHING BOARDS available to permit 1, 2 or more filters
than those 101' which manulacturer provides room. SPECIFY make and
model. Single-Iilter type: $1 2 Airmail postpaid

Dual·Iilt er type : 521 Airmail postpaid

~i..~'~:;~~:: ;~N :=S~~Def Mj ~~ ]
~ Ouler Inqllllin Welcomed .... 323

OFT. le l/FfF1I,. l tI

OFT·l4 1f FT·7111620

°FT ·9O 1/10 IZD/ I07

FAMOUS BARKER & W1lUAMSON

Coax Switches with
BNC Connectors

Specifications
I Pole 5 position
DC ISOMHz
IKW 2 KWPEP

Available at your B& Wdealer or write:
Barker & Williamson. Inc. =iiii",
10 CanalStreet
Bristol , Pa. 19007

~MODEl596-----,..

Specifications
I Pole 3 position
DC ISOMHz
IKW 2 KWPEP

~ MODEl597 - - - - - ----,.
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16 Channels
30-54 MHZ
14(). 180 MHZ
410·514 MHZ
Digital Clock
Date Display
110 V .AC or 12-16 V . DC
1 Year Warranty
Seek Rate : Fast l Och/sec

Slow 5 ch/sec

AT THIS INTRODUCTORY PRI CE

INTRODUCING THE
J .I.L. SX·100 SCANNER

BRIG HT GREEN 9 DIGIT
FREQU ENCY DISPLAY

Ext. A ntenna Jack
Ext. Speaker Jack
Large Top Mounted Speaker
Mobi le Mounti ng Bracket
Scan Rat e: Fast 8 ch/sec

Slow 4 en/sec
Scan delay t ime variable 0-4 sec.

HURRY
ONLY 102 UN ITS TO SEll AT THIS PRICE ALL UNITS FACTOR Y FRESH

Mfg. List $399.00 UNBELIEVABLY PRICED AT A LOW $179.95

--'

master charge
'" .".,,- ...

•

'O.

--n,. ..-­._--­>.)11 ,,,....._.._..­•••••••"."9 ..._.
••".• •.­-.• •• •

199 .95

KENWOOD TR·2400

2 Mtr. Hand Held
144· 148 MHZ
l ist $395 .00
CA LL FO R PRICE

PANASONIC RF-4900
General Coverage Receiver
List $549 .95
Ou rs $399.95

..... u
CIIDD,"".......
eD."
• ••

H'I' -GAI N ~ ....,_u __ .__ U>ll1I!i

'M_ ' , .. '0 " :I<:W .._ :In ...'M_ ,.' lO"·:I<:W .._ ' ..
... 0...00 >.' '0 "'·:l<:WlJooM >""
-.. '"' .~..... ",,,,, " """' ...... ne ...
'SIO'" , ,, ~ ""' ",,,,, ' .... "'.... <l1ll1l6,..... ,,, '~ Jo"' '' 'O''''''''' ' 11 ...--.. , . , 1OM _ , .._. ,.,- '"'.- ". ....'..... ,.. '.....- ...'0_ , .. ,,,......... ' ..
_... 10' , ..
'''11& , ' ",...... ,~ ..
' M_~ > ,-' ,n ,~ ,.,." • • " '0 '"'..' ...._1(1.,,,.._,.... S3lll111' _ .. ,,,.. , _ _ 'O!o'"
' va_ ....,"'" _ _ • •
,,"va >0-' y",_ oJ.
• ... ..., ,,_ -.., , ,_"..." JJ ..
...... 110·'''''' "" ~, '''II!;
2IDCI _ t ,.._~, ...- - " ...>OJ , _ ..- ~ - " .._ ,,, _ 1111I

" . " " )01 ...
. .. , 0.'. " "' ,,'" !Ie M
TH5 DX 5 el .lo- 15·10M Beam 169_95

NEW SHURE 4440
Dual I mpedance
Nor matlVox Slide Sw itch
Adjust able Height
Mfg . List $90.00
SAVE ATON LY $49.95

S 219 .95
8 4.95
89 .95
32.95
7 4 .95
56.95
5 6 .9 5

179 .9 5
32 .95
95.95
32.95
39.95
56.95
4 9 .9 5

4 · Ele rne n t T'ibend Bellm
4 0 -10 m it Trep Vertice l
S(). 10 m I. Trep Vert ice l
2 ·mt. " R in go Renge,"
19·Element 2·mt' "Boomer"
14·Element 2 ·mtr " Boom e '"
14 -Etement 2 'mt' FM ··Boom..,"
2B-Element 2 'mt' FM Power Pack
1 ' -Ele m e n t 2 -mtr FM 8eam
22·Elament 2 ·mlt FM Powe' Pack
4 5 0 MHz " Ri n go Range' "
10 · EI..ment 2 ·mtr " O K8 ' " 8nt .
20 ·EI..m..nt 2 'mt ' "Osca." am .
20· El ement 4 3 2 MHz "Oscar " em ,

-- --
IN 1970 A COMPUTER THIS
POWERFUL COST $125.000.
NOW, TEN YEARS LATER
YOU CAN OWN IT
FOR LESS THAN $1.000.
"IQl only"". .... P!'oce o r comPUf8" come
* '" * 1IIW'l "'" <eoc" or """,r peoj)iI' ">e
comP<J*S -....el"," I'I<I .~ ,mproy&<!
lIlIm '''_a t>'y

w"" .... "" o n ' 800 · Pe ,oona l Compute,
Sy.!em. you'll De runn'ng P!'O<;l,om. YOUfSe"
.. IUS' a _ "".....
-.11 De oDIe to evoluate your on ...........'
apIoons *"" contooence 0«;10''' ''' yOUI' 10m
_y'none.. Stmpllty all so.... 01 t>oo"""o""ol
and o c c o unt"' <;1 pc"."'" M'd flove e r',l1...
tun plOyng compute' <;10.....

LI ST $999 CAL L FOR PRICE

=~=~=~~=~~~

VISA'

CUSHCRAFT
ATB·34
ATV-4
ATV ·5
AR X·2
A ·321 9
A-2148
A·214 FB
A·228FB
A ·147·11
A ·147·22
AR X-450
A-144·10T
A ·144·20T
A-432-20T

LOWEST PRICES IN THE COUNT RY ON ANTENNAS
HY-GAIN - CUSHCRAFT - MOSLEY - HUSTLER

We Export
AL L PRICES SUBJECT TO CHANGE ~ "I.ii ~~

Communications Center ' :
443 N. 48th, Lincoln . Nebraska 68504 In Nebraska Call (4021466 -8402 L:"'"
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All BANOS PREAMPLIFIER
$89.50

BA"IOPASSREJfCT OUf'tU(R
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.....0 U.D'. t o,
~4 . 220 . • ~ o MH • .

••

WACOM

S99 VHF model 4362 4140.180 MHz!

S99 HF model 4360 l 18- 3D MH.!

.-
$419

-- -

.r­
-.,,-

;C

----_.~.

••

lOOP ANTENNA
loop Amphfie. $61.50
PlulI'''' loop' $41.50 ••,
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PALOMAR ENGINEERS

,.
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..--

.,. '

....-

5 - BAN D TR AP DIPOLE
(80 thru 10 Meters)

Pow. r retBd 2 11 WPEP. ' p­
pt'O• • 11D ft . 8p8n

C O", ,, I. , . " .. , I, "" " ' , " ~' . • nd
..' , u ,••",• . 50 " 'lG 8 'U. P L·25 9
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_ .."",po"'"

. I '~,aoo
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· W'~ 50 m co.......'"

Van $10 .95
Gorden
Engineering

R ·X NOI SE BRI DG E $5500

. , _---• F _,........ ... ..-·.. ....-·__.. _SoO _

P•• ·....mbled :
Mod.1 370.11

_ $64 .9S
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Mod.1 370- 12 _ $54.95
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your Ii....r ampli fier wi th confi ·
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trllP' .



699~

59 ,9S

. 9.9S
39.9S
29.9S

19.95

•

00Iu... 3o.W v T lV . SWR. , ard ·.._
............... '1 .........,.,1oס<i _1110._.
3o.W I'EP.WV.... r ..... 'V 1_'_ ....._-'tm..........
Jk;W!'EP
Jk;W V_ Y..... IV. !'oWA. _ ...,...__......... .
1>01..... Jk;W PEP
Jk;W v.... T IV. 8 ...11 .... _ . Jl,w PEP
1.S .W v_ r HI. SWA. f-.d..' ....tod ,..,,_.
6 _,_ on"""" lch. -.... I 5kW PEP
I .5kW V_ Y..... Ill . 6 _ .........,....,. _"ch.
_ fOf bel -...d 1'-. 1.5kW .EP
Dol.... V_ r..... II. 1II""""" _ ,,,,,",,. SWR.
dummy Iood._""'~_ ...." If"", ponof
on,enn, _l1ch. 1>01..... JOOW ""'~
V_ T...... II, l"'Ilf__I i,hSWRIw011mo1...
...'""n. _.'ch, l*"n....oI>lo "''"1I b.-ocl<...
:JO(J¥o" OU'IlU'V.,.. r"... II , SWRIw.t1mo1.' .•n......,. ...ilch. no
b.oIun. no mobolo moun'. JOOW
M<>bolo moun, IOf MFJ-9ofO
v Tuno, II WIlh SWfllw.t1 nd moblo moun''''lI
b'oc 8 POOi'_ on, i'ch. 300W
v.,.. Tuno' II. 1'1.,," ",,,nn ,.ch.nd mobil. m""n'i~
broci<ol SWA/...."mo, 300W " ..",,'
V.,.. T , II. l Oll SWRI,.."....." •..,_n....i,eh
""",n"ng brock.l. 300W OUIPllI
V.... T..nOf. M"ch...~.,'h i "9. C",",. ,..,dom ,.i,...
bol.""" Ii...... 200W ",,11'0".
Eeon" Juno,. Ma<ch.. co,", ..,d ,...do m "'''.. , 20CNI
Rondom Wi.. T....." FOf ,.ndo... ,nd long ",i,... 200N

MfJ-1f>I

MFJ-720

SlIf -:If'(;

CWf ·26X
SlIf _28X
,,"­
CWf ·:If'(;

SSIlJOll F'L TEAS
MfJ-1!>2 Duol._ SSB/CW oco i.. hl1. Sq:1aI E........,.,. II

2 ........... !Of 2,• • I IOV AC ", 12VDC
r_SS8JCW oco_ 1._ Sq:1aI E-.c..- .
1lOVAC Of 12 VOC ,
s.- CWf.iS8 f .IlOI'. Nt _ ,'-..--.....
..._!Of , ' • . llVOC '" nOVAC ...th __,,-
00Iu... s.- CW f Nt_i!... 12VOC ...
nOVAC ...'". 01> AC""-,,
s.-CWf;_
So'9t e 1 110<'" f ,,,,,,
12 VOC. 200"'"
Somo _0<1_ ..,0<1 PC _d .... CWf -26 X
...th._..... _lch
Somo",."ed__ PC-., .... SlIf - 26 X_h
o_I_ .....\do

6 VDC. 300""' ,

t1Iew "',1 KtIn -.m n \til! ..w ttIIiN 1I11oNs1ry......,_.. .... ... ..,.....
8)-- '29" _ 8J• 4 ._•• _ .. . . -., i

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

20 IofOUfI DIGITAL CLOCK
MfJ_ l01 2' h"", d'll,laldoc:'. !<>taIlv ....><I .......6·' b1...

d..". C"" rS---820Sl . 10 .,mo.1ocI< h.onctoo<o
IOf "..,-............"""'01'_1.

Mf J_94 3

MFJ ENTERPRISES

Mf J-9ofO

100-001.
Mf J-94S

Mf J_900
MFJ · I60 IO

Mf J_901

tolf J_ll44

MFJ-"

24-HOUR DIGITAL CLOCK
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- - -- " ... ,-........-._ .._ -._--_ -._ .....- ..-_ .., . ,

lS.·""'" •

-. . ..~ -- --

.~b
_.~

... ""'..-.. .- _.
• •" 0_" ' " • I ' >0_ . -..... ..., - ..,._, • • u _ _-- .... ..., ."'" ~ .---

, '<0 ,~... ",. "" ,.,..,.,,,,,, 0"
• ..........-',.. . 1 , • • ], •• ,--

.__ ..""._..._.......

$5495

$49 95

-- .._­_.. '- -­••

., --
~ '''-

.~.

I>1ISCEl LANEOUS
MFJ · 202 Af No i.. B'i<!go
MFJ - l0 30 BX R""" .., P, ...loct'" ,
MFJ · 200 DX F,.q" .ncv S,"nd..d
Mf J-oI Or OAPT,....mm".
Mf J-40V C"mp,on'M ORP VfO ,,,' 40T
CPO-555 Codo pn ell oo 0Ie,11"",
TK_555 Op,i"".1 r . lfII' apI> K. y.

EUCYAOfrtIC KETEAI
"' f J--8l)4-4 ' C 00Iu.. 0;.... . 00<__ "*'... y.
Mf J-404 E_K• .,... 6""' ..-. """, ••" • .
Mf J---olO2 E_K_.B<>il' _ ,
Mf J--olOO ECOf'OK.... , E. _ Ko,\,
t,lf J-&Oll _ OoIu.. E......_II.-.:I..-.. ......'._ to.­_,.,_codII_.........._d.ll(IoI-4IC .......

ch"' ..... __ ....-.... lh> '" 50_.
BT-I s--o-.•• l_bo< Poddleo, Hgwy .... _.non·<I<><I-

...........
SI'EE CH pAOCESSOA
MfJ-S2'5 Af~ .._,Pl...,.be_m;a-~_

' ...._1.... "'",.., _ng..-d>. V" .......
fOf 0<11'1""-' of 1"00"""11.• pif1 "'0: jock. 6 d6"""'. __ sse. _ ........ith on., rill _ "'Y

"''''. pon/l bu'ton ""-011""""".
lSl'-5208X II lop' , '" s.-.1'mcoBoo- 0 ...... <no<looI-:-
l$P·5208X lop' , "'s.-chPf-...,- -

MU'OIlV KETEAS
... f ......" G._'. --..K....... \k>,o_hoo 2'5"""'_

.... ........ 100.75.50. Of 2!o"""'K__.
...f ......82 G,__.,K...... f""'2S ..... 50_....,

1S_K"''' .
Mf ......81 G,_...- K"-. T_SO""",_'" 'Il'"
HK · I Oi>I_s..u-.. K...

I"ROfU$()A MOA$E
Mf J -4 10 ..,,_"""•• A.........,codo_._"' MQfw<:odoto-=---.....Son<II a1p1\o onI., '" i<:.

""I ..., C<.w1;, u"... -.d.-. I",
"'"""'9 10, ,,, th__.

TELEPHOf<IE 'ATCHES
Mf ,1·61. 0-"" ...... ",,,I-'-_~ audio. V" _ too­

_'Of',"" 1_ .........d !Of null,ng fOf"".."""" _",on
,,' "'-'''' _ ~_. _., PO'ch'" PO"'" ou,

~-Mf J -&20 Soo'r>o. Mf J ·&2...c_ ,.",-" ........

"' f J ·. oT OAp

.',1 1." I. H
GRANDMASTER
MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER
11II"*'1 kryer gtwn pu IIIart IUtum pel' doIIr than Jrty Ithef

Ale... r kryer . , ..... - Illd Here's Wily

~ ,_ .~.

-,,,.1
- .

C"'OS·_J flee """", • • , ..
It••_ .. , " c"."l-_..--.,,-

-_..... -_..--..-­._.... ..._.--

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



$99.00

A L LI A NCE

HD-73 HEA vY-DUTY
ROTATOR

..ith • • c!u...... Dual-SJ-d Contr"'!
Fo.- __ up '0 10 .1 ><I.".oI w,nd _
. ......." """"'" bo.,~, -.. per"',,.
_ • .,..,........ _ o ff ~ """t'. II" ..
no-$l . p _ ..,., Aul '" bo.~ IIC' _........",. It_lO .o<Ioc>I i...-t.. "'_
Un.lut """ 01 ~,.,; , 100''''' ' OU.... l ·Sf'E ED
"',.,_ t" h "", _ ' ",,, ..."cII .
sPE CIFICATIONS, w ind __,"')

moonen, - ! ll.ooo in .·llK. I<'do·""'"" .......
' 1" "'''91, St ..t"'9 10<_ -400 ,n,·'IK,:
H..._ " tel d"... go",, : e..M '''!l' -
' llll-3Il1 .. II ' ",. 11_ _ 1; Mo,.. _
0 ·....' ........1. ' ' bond lbock,'q,t...l. Trw<e',
much, "' ueIo """.

T he HAM I V $01" n e ... '_001$ 0 1
p . rf o .m.. n c . . S n a p aC l ion
. W'lc hed ... edg .. br.. ~ .. .. nd '0' "
tional COnUOI$ br'i ...9S p inPO ,n ,
eccu 'acy 10 I..g. d i.a: I 'ona l • .
'.y' Popula. in commu mcUio"".
A new motor p.o~ 'd... P•• · br'. ~.

.ctlo'" t o .$0." in " ow,ng d ow...
'OI • • lOn.1 mau. a nd m ...._
l"'i<:~ et w fld g. I>< ..k e 0 1"'0$ I.
" ' Onqe . 'oc.-'" p h ue a ctio n . To
I.ke f u ll ad v. nltl,g. o f m i$ n . ..
d ..ign. m e HAM II I i' d f:$ign fld
' 00- ,n ' Ow ... mou...tl ng. An...
opt,on.. l h . avy d utY lo we. me u
aclllP too- .. _"' Iabl . wh. ... t ....
H A M If I .. ' 0 be m ..S! m oun t ed
w, m $!fl.. I1..- .... y$_ A ... ,n l..
$1...1 -.". gea, $V$I.... ,""I tip li_
t h .. torque ;n ,o m . d ua l . ac. 98
t>all be.ing s.uPpOU _ _ Iy
...U<l ng • • • $ 0 1 t.oubl . Ir_ p • .
lormenc • . Pri 1 00

inlO .. n s ... u eel . in g ge a r 1o, t Ota l
. eH. b ih t y. Tdpl. ,''C., 138 b . U
b • • d ng U """bl y c a."... d .ad
... ,g h...n d m .. in " .;n, "' or ; ~On l'"

n a b il ilY ,
A n o p t ion"l h e .."" d u tY
mnl . d a pro. i$ a vailabl e 10' lig h l
.. load . ..i t h man
P.ic . : $2 79.00

-•

Two NEW Rotors
from ComeII-Dubilier

TAIL TWI STER TM ~

HAM IV til

• -- --;--
SontIt and _ " 15 and 30 "'HI . ....1
I....... _ ,t. H,..........,_

... 1M"" '" _'" H" ..,." _'tv ..on
_ III and .... bock"" by. l , ...., .
T...·, . _ .. _ _ ..
I", Vld.._ tw,,1> X5 ,..,.. ",,,"'_1
It ', • """,IOU!..,., , hnd on .....
0 ...... IS .. 1O ....HI _ PIuo l ·.m
mod..I.,_. "«. '0"'_. I ' .... ' _ , )t ·Y
_ . ,..,., 'o.- .If fOOl' """'" """"", and XIO
_ p ",..,.ito.,.,..,., . An<!. boll> JO "'HI
0,,:<110"'"''''' o l lor, "',........... dol.. h,.... .
Fo.- _ 01 _at,on. lu""' ..,.,..I. ~ _
"",,"010 .... 11''''''''''' ,n", ,110. 1>10< ....
, ,,," colo.- _ to....,-'

HITAC HI
OSCILLOSCOPES

SPECIALI
15' OFF ALI­

HITACHI SCOPES

• V -3D,2 3D _ Dual T ....
• V _3D1 3D MHz Sin)Ia T ....
• V _1U 1S MHz Ouol T ...,.
• V ·U' I S M.... Sin)Ia T....

• Fo, ,h.. Ne ... Supe.
Co m mu n ,c• • 'on. An,.. nn.,

• N. w Th lc~w.1I Caning
• N S ... I R '''9 G ... ,
• N MaI .1 P ini o n G ....
• N.w Mo ' o . P .et>, .~.
• N. w SlOpe. Wedge 8 • • ~ .
• N... L.E.D. Conl.ol Bo .
• Sal. 2 6 vol! O.,...l,.,n
DMigned l or m . n .....$l 0 1 lhe
k 'ng '$iz . c ommu n'C.. l ion/ • .n •• n
n u . Ih. T A IL TW ISTER M .. Ih.
.. fI;m., e in .nl........ 'OI. lio f'R,l
d.-ie • . Th. T A I l- TW' ST ERT
01..1$ w Olh .. d ...." .. c o n l<o l 1>0"
f ••rn"ng . n llP .,.,.,n co n l, o l$ l or
1><......nd d " ec ' io n . 1 con "ol$.
L. E .O. indica ,o., ~g"'.1 '0 '.1'0'"
.nd I>< . k. opecu, hi l. ,h.
illumin.. led m.,., po id . d"ec
l ion •• .cM>ul. Th i$ CO........
bo" c oup l.. . 0 m . neWft ' _I
' 0 10 '- U$i"'g Ih. I ,,.... ' '''ed bell
,01'fJ",n':<PI • • m. T A l L TW IST
E R .$ .. br . nd new d.$ig'" .. ,m
mic ~ ..... 11 c . " ng••rod .." 1>01<
.........bly , A br.nd n.w molor
w,1h P<'eb'.~. '-: I io n t><Ing$ Ih.
.n,.nn••yU..... 10 .n ••y UOP.
wh, l. lhe mass,v. SQu.,. fo O...1
br. ~...adg.lockl m .......bl y ,n
p I.,• . A n...... ,n'_ n_1 sPu r
9 _ .yu e m p ,ov,da-o lin.' d .;_

$135.00
scoo
<200

'"''rzoc

De... ;ptio... Pr....

PRI CE LIST

Fe. XI(
All _ ..,_../wlf

-.-....._ ....... SI MOO
F.-XI( I_I
AI' _ .. toe,.. ..-..
CO'II>'01. ....--' SI39 00
'-Fe.
s.-.I";;;I"~W"'.'''._, _ ......... _ $29'l9'i

,. H "6Z H~" "~n().'«,_ n
" , ""' I", nor ...... ' "" ~ " .

....... I , '" " <l«.£<nd"". '"
<lIHM '-'l" nor ...

_ .... ..-... ut " .nd ..
........ RI _, _ _
' "'-, "' « - ......, ~_ _-..............-".. ~..".. .• ..-...-, "-- " .. ,.... '- '"...' .. , _ ,......«,-..r TIIR<;uM.. .- --,,.... '"',- ,.

• , H ........n " ." ..........

-
0...,,, mote Ift WI u~,' IS ~," 01

"~'" whpn m.,••"-j Qu' , I'SI'Ih' n,
~~ Mo,,,,,,ne<>, '<><

i' ,,,1" ti " h" XK I' ,~~(j dll
i)""d , .rnd "H h "W~l or; 11,,- v" " ,

ADd _w tb...·, SaPftfo~
1"l-l<' 1I.. 1Y"mO'~ ""p"'!'" rod~","

.""", ...~'n n<J ,.• '" S'O.... rlo . '- 10
.".. ,1Mo ,. v"y C<lpo",l,'y 01 ."y
on n'"",", , ...."Ctor r· .00..- ."

••

$99 VHF model 43621140-180 MHd

S99 HF model 4360 I 18- 30 MHz l

I
._.0--- • • - - -- • • - - -,- ,

~ .- •• • • •..- - - - •I I ..- .. • - •..- - - • - •
lllIlUM

I~
-- - - • _. -..-- ~ • '*

..
Q ..- - - - -"ATlMflIR -- - , n " - .- -...- -_.- -MO D E I- 4 3

Elemen" I Tebl. 1 1 2 ·3 0 MH Z
EI.menft CT e b l. Il 2s.- 1000 MH Z

c... y ing c l oo- MOdel 4 3 & 6 ".m.n ll
C. rr yin g c for 1 2 eI.men"

.NC'~. TO " HO, W. . .. . ... . "G·'"

......... . U " 'n .n,
t 'H. _ . , U to ,,<;-.n.
r U'H ·"" a:­. ..... .... . . . , . ..... wn""-'-'-'.-.~, -,- ._...-U n

~....,.......
CltJt.'.....e ;D......,.

R E A D RF WATTS D IR ECT I-Y I ISj>«: ;ty T y pe N or SOn9 con­
nec lord 0.45 _ 2300 M Hz. 1·.0.000 Wnts ±5%. lo w ;n$erlion VSWR
- 1. 0 5. U n .,...a1 led econom y . nd 1l."ib il iIY. 8 ..y o n ly th .. . lemen t C$)
covet ing YOu, p ' ..enl h ..,. ...n cy ..n d power n . ...h. add e " U .. , eng..
I~ if YO", ' e<lU;. emenlS • • pand.

AMPHENOL~.:.j
.... ru .. - aNC CO"",'''''',,. ......_'. '''C _ _ _ ...'....,......... _ " K'_ ,............_' -..........._ " .
........... , _ .._ , ..~ K '

...."'.... _ _ . • • _" .. ,"'. '" .n .._.<@ ,n .,.•••" • • , _ 'n"
•.-<on' " n" U'" "'0 .."'....,.~ _ ...........

• •.n.~ ..",_H .._.. - ."..- _...- " -
-- " "IIN C .. ..u .... n u
..__• It..- ._
_,alK_'.. __
_ u n, ,,c • ..._- ...-.elK _ ,, _ .... ..
_. _ .MC n .. ___

.- .. ..

, Ne '~U~UI> ...c or,
....cu , .• • • ~<;· I""

" <t oNC "0 '
~~'. In< " ~ "••,.•,.,. _.N •• '" 'D'" '00<' ",;.,.........
ONc, ro,TlJUH' ,n'IlU _ : 1.J\
T~" U"... , '"
A do." ON C· ,,, " ,,, .n,
. " , • • ,". 03. " ,,,... ...

"""'L' .. , n . " ••Tn~...." .. . . ~,,'h '."0""'
no.. n" " .. '.'"m, ,.,,,, , .•K" • ' . moJo ."m.....n"
n ."
an " 'PAT H . , .. . . :1-1I" ....... .] ,,~... IS.·' •• , ' n.... ~

""'n ....nn. , , '" . '" ....,
... N YC o .., .. TO<' U
"·'.·00 ' 0"''' Mo "O" .... '0. ·...w,'" • '.... n ... ,. II ln'· '::-""'"- ".."'" "' '' _ ._',,\
' Aw O L ", C " T ACH ' : :w.o.

' -r
T; . ....

i j '

LI" HT"' '' <. .....,....... ..._ ...-. ,- _.._.....wo<o._ . _
....n" ...._ ..._.-"HC PU G ,,_·M. "c;.... C_._,.. _
...en,.. ' _ ....._ ..
..- , G .. 't· .... 'U.-.. ..."C A"O" "01·.' It " , . 'U-<-n. _ _ n' •.-. ..
.. _ .._ .....M_ n.'aNe pu n .... ....n •
•• _ ... It..·_ _ ..
. ... • •__ on .. ... ._...- ....
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_1'T(la 4

5 9.95

... _.----
1£ !!! ..... .
• ••-- - . --s" '$ ~

••••

" ..ANDNIW·

T ·Upt ·D104
tranSl.torlzed
w /p"s" b.r
b _ $61.50

T -UG'-D 104
Ir. m is l oriz ed . S55.50

T·UQ' ·D 104
"Slt_ E'<jle"
t ranSIsto rized. S74.40

UQ ·D 104 u r.mlc
Or Cry.tat •. . S49.50

C ~89"95R A " . AN D NEw"

DELUXE MESSAGE

MEMORY KEVER

.~_ ASTATlC
.~ MICROPHONES

Feelw.." OeluA.CMOI
Electronic~..

"._ ,... an C>OO••........., ---, -.............--_ -.." "lWC ,. '.f -.-._ sso__._._._-_._...._.-_... --.._.'_. ""'....---_._.-' CO>OS ....-._. __._-_ --....__ _ ....--_ --_. .-.....'....

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

." "­._- - ---'­._-_..•,__ ._ c...,. "'-'-,,--­._--_._.... ..."'--': :.",';fo'"m';';'.om"~~.'1~
Q'I....mQ_'Ulll rfftl'"'

MEMORY KEYER
MCHM'I ' ll101

, -

- _...­.. --.__._-._--­- ­._-----.. _._-_.._--._--_ .
. :.:;-' ...•......::=r._

.. ... ..
AMICO

- ' iii • .

• .• ,. ~_ .

.-"
"••••

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

TRUNK LID MOUNT
~__lo* C-
"''''''''''''''00'fl" J " ISO Ior 1....HI .....j Only
fl " J " 220 ' or 22(] "HI u.. $42.00
fl " J" aol(] lot'oI(] "HI use complete
And I J4 _ Irt If"nAll lor trunk
a-rod magne"c Itl(l>Jnl - SIB .SO

ecor or fEN DER MOUNT
Go... on quic k a-rod ..sy ( ',
in 31lt · 01' 3/4 " ....t h H
t..-st Parts . ..
J " lS1) tI lor , ....H..... I Only
J .. 220 tl lot22(] ..HI .... $34.50
J ,,· a ol(] tI lot"O ..HI.... cornp ..le
And 114 _ ... ent ...... tOO' .oof and
fander mounu SI I .SO

- n· .....' .. ..
_n~"'__ ...

",_ 'on....._...._ -.,.. ..

N Y E VIKI N G S PE E D_X KEYS

-"._. ., ...-".... ... ~- .....
ill!

NYE VIK ING Standard Spe.... ·X k ..vs ' u t "".. . moulh • ••!I...uble
b ..:uincl. h " , vv"" " f , siJVf"r con f.CU• • n d An mo unl ..d u n • h u vy
0 ..1 d,.. clsl b .... with b lack ink l.. finish. A ... i lab 1f" w ,l h
ltandard . .. . N,..,. k nob....ith. o r ithoul .... il ch.. . nd wit h ni ..k ..1
or b rass plaled k .. , ann and hard .

' .mper youne ll ...ith. G o ld·PI.led NYI' V IKIN G KEY !
Mod...1 No. 11 . ·3I C-OO.GP ha . all th.. I mooth ....h on , .., I ...... c l
N Y E Sp....d -X k u . in ••p..cial ·· p.r....n tal ion .. mud .. l . A ll
hard ....,e is h .... viIy ,old pb l e<! and it Is mnunted on o n y ,,-lil< .. j .. t
b ....k pialtic . ub-hue. Pti<:,.. .~O.OO

ALL BAND PREAMPLIFIERS MODE L P Lf . m ploys a dual
gale f ET providing rctse fig ·
ures of 1.5 to 3.4 db., de­
pending "pan t h e band. Th,
weak signal perfo.manc. of
most receo e-s as well as image
and spurious . e jtM:I ;On are
greatly im p ' OYed . Oye.all gain
;5 in excess o f 20 d b . Pa nel
contains switchin g Iha l Ira n$­
fers t he a nte nna d irtM:tly to
Ihe rece ive . or to t he P. eamp.
Model PLF 117V AC. 6 0 H z .
Wir.d lit T , " e d $ 49.95

NY I' V IKING SQUEEZE KEY
E" t r.-lon&. finl...· f iltin l m old..d p add l.. . wilh
.djusuble sprin, .... nsion ••diUlubl.. eonUel
Spsc;nK- Knile-cd,.. bf":uinll and .. " f r. 1..-. .. .
lold pl d Ii"' .. r "on!-&<'u! Ni.. k... pl. led b>-_
h ...d and h ..avy . d i.. cui b .... wif h
non-sltid ' .... l . B.... and dUlt cover b1....k
crack.l .. finished. SSK· l - '23•• ~•
SSK-ICP h.. hu..ib ..hro m ....plat..d baH and
dust co"..r . Pric. - $32.95

CO P t: PR ACTICE SET Vou pot . ,,"".. .....ooth. Spe X mod..1
3 10-001 f ..nom,lhn.. k .. v • linO'ar .. i uit .. .,iUator . nd .mplif w;fh.
bu.ill-in 2" w ...k• •• • U mounted On .,.. d"ty .luminum baM' with
n n n .... id I.....f . Op-er.teo on s1.nd.rd 9 V Ir_illor IYIIf" banny ( noC
.ftd u d ed l. Yrice - S20.75
PHONE 'ATCH ,",od.. l So . 2 500-46-1 m ..u""u 6-112 '" ",w... 2 _1 /4 M

h;,h and 2-7 /8" d .... p . LUt pri.. ... '36.00. Model 2~o..6-3 . du~ .... ' 0.
u'" with t ... .....,.,;.·..n ha,"\na • built.... _.k.... has iU ....n buill-In 2" "
6 M 2 w.U s pe. k.. r . Me• •u ... . 6-1/2 " wid.. . 2-1 , • •• hilh .nd 2-7 /8" ""'.. p.
hiee - $46. SO

No.. YO" u n rec ,i... the _ak lign.l, ...ith II. , Arnee:.. PT·2 pt..mphl .... '
Model PT·2 i s • c o n t ' '' lJO u S tuning 6 ·160
mile< Pre_Amp sPecifica lly d ...igned 10' ull
.....ith a Itansceive•. The PT·2 c o m b in .... th.
f ... l\J •• • 01 th . ......1I·know" PT with n . .....
' oP" ilt;c ated c ,," ltol c irc " l try tha t perm i..
it 10 be . dd e d to yir l\J a liv . nv tr.nse.iy....,·.It" no m odification. No _ious ham c . n
b. w irhou' On• . Price; $74.95.

• I-I'"'"" "nt, ..... "'P'"'-'''''''''''' ..,"'.
.. _, "P I" 21'> 41>.

.. r... -' 'II ~!<8.

. 8,,..... il••11 ..1.-.tie..l, ,.... ,_,.;,... ;.It_"",,".
• FFT _ plil". Il"_' I ..... c -..dub' ,..., _ .
• _ .. 10 _ .... • --.~ oulwI ·ot 1., .
• 1..,..,.... . , 10 lroftl ~ h _ "" • • _, ... . ,_......

• Poo ... . _ .. PO"'" .._ 1.01 I 1 iF I .

©,sen 1Cii1~ "
Antennas

._ t.. zoo _ m ' _ V 's .W.R.. 0..0.- , .......__•.._....._--,..._.._,
/ ,

::.~:.~~....M.? UNT s=-. ':>.
100 mph ' ~~.J

.... J ".l50 l ' ....HI USlj Only

.... J .. ·22(] I 22(] ..HI USI $42.00
MM J M aOOl aol(]MHI "SI mrnplet..

· 6 THRU 160 METERS
• TWO MODELSAVAILABLE
• RECOMMENDED FOR

RE CEIVER USE ONlY
I-::::=:":"IN LUDES POWER SUPPLY

beig e COlored beH .
" 4 )1," . w ..g'" 2 '.4

THE IAMBIC KEYEA PADD LE.
fatu.1O$ incluo:t. ' ..:ljulllibl. ;--Ied
be.-"'9" I" Delu" . ·· only}; tension end
con!..::t Sl*:int lu lly ..:ljuRlble; "'\11'.
solid. com sil_ cont.:1 pointl ; 2% lb .
chrome plated 111M! bI1e reno otI
non·sl<id len : lilftlln• .-">1ee
iqiI in$l ln¥IuIICl Ul" i"9 delICti .
'1)tanderd" I'\'\OdII wilt. " " t..-ed ".y
bI1e. $49 .50 .
- OIlu " '" I'\'\OdII ....ith chrome pI. ted
~.S65DO

T H E IMP ROV ED · ·O R IG IN A c­
V'Bfl OP LEX_ Su,1I1>I. f o r All
CI _ 0 1 T •• nsmillinll Work
W Speed ...d P.,.fec' Mo...
Ar. P. im . En'''f•• ls. Th ,s 11••11
n ..... Vi btO p l." is • smoot" . " d
.....y work i"ll BUG. 11 h as ....o n
I...... 0" lend .nd H' lor i1ll
claritY. p.ec is ion .nd . . .. o f
m . nipyl.ti o n . Cen be I I00000ed
do...." to 10 ....ordl per m,nu te 0'
110$1 O. ge.red to IS " ill" rete 01
op_d IS desi,ed M. inllin l th...m. h igh qu.lity s ill". 1 . f ....hll _
• "". spill<!. inl,, ' in ll , " y rlCep ·
ti,," u nd er .11 cO"dit iO"". W. igh t
3 lbo . 8 o z. Standa.d $56.95
Del."". _ Ch.omium b.I' .nd
top p • • n. with j.w.l.d mov. ·
m.nt . S6 9 .9 5

THE "LIG H T NING BUG"
V IB AOPL EX High a".liW Sig
n.ll.t All Speedl. Fill p . nd"l"m
model. We igh t 3 Ibl. 8 oz. S t.n .
dard _ Poli.h.d Ch.omium t o p
p an l . g...y b•••. S6 9 .9 5
5 t aAll ard S5 6 .9 5

TH E " C HA MP IO N" VI BR O ·
PLEX
We igh t 3 Ibl. 8 o z . W itho ,,' circuit
cIOSlt•. SII"dI.d l ini'" o nl y. 0"0­
m i"m f i" ished too P• • tI. wi th
!r'IY c rysta l b'H. S56.95

P
A

VIBRD·~EVER

O"",r th, y ....s . w. h.v. heel fT4IAV
,equ_.. lor Vlbrapl . " per" to be
,,_ lor conotrue tio n of • k .... ,"9
m lC h . n ism lor .n eIlC tronic
tra nsm itting " n it . ThIS be."titu l
.nd most .ffic ,..,' " V ibro ~.y.r"

is id..1 lor <hi. iob.
FEATURE S O F THE "V IBRa.
KEVER"
• Be..,t i""
OIn 3 )0,"

-"~- 51..,. I...ge liZ. con tae n IS I " • .
nion.., on Del " •• Vi br .... I•• .
- 51..,. m.", h ...... ,nd ..per
linill\ed p"u .. Delu•• V il) rc>

•••
Llnde rd -. S49.50 ; 0'1"". F Inll "

S6 5. o b



EL-5806
~'5

· $cie nt,hc funct,ons,
8-d igit manlisSil. 2·
digit exponenl and
stah$l,cal lunct,ons

- Super fhm styling .
3116. sensor
Touch"' .

~~.•$19.95
EL-5101

. O" ect formu la en'ry.
s.cient ,hc calculator
stores and solves
lormulas w,th up to
48 steps.

- llk:haracter dot ­
matnx liqU Id cry$l,ll
roUlng writer d'SOlay.

Scientific

fic

..~.~......:.0:"1:.............._...
....... $24.95

Fl!81ures built · in 24.tlou. digital clock t imer , $899

7-dav Programmer with electronic IOUeh-button
lun,ng . $ 1049
1-day Programmer - plus slow monon , double
s.peed and stop action playback control. $ 1199

Oon"t loryet the RCA Color Camera. $199

Portable VCR re<:order (includes VK 125 cassette , ea r­
phone, handle , banerv, remote pause oontrol). $995
TunerfTimer Module linclud.... antenna adaplors
and hookup cabled . $299
AC Power SupplyfBanery Charger (includes antanna
adaptors and hookup cables). $1 39
125-meter tape. Plays up to 3 hours. c_ lot

p rices
250·meter tape. Plays up to 6 hours . available

$ 16.9 5

VK250 :

TD P1000 ;

POP500 ;

VK 125 :

CCOO4 ;

VDP150;

VDT625:

RCA has • full Ii .... of V idlO CassetU Recorden and xc_ .in
to choose hom _ pick t he it"ms I~t suit vour ......d•.

VDT50 1:

VDT600 :

~,""""~.::...pv.,.

PV_2600VTR'.2600 T_
Both lor only $1238

- 8-d,g ,t IiQu'd cry$lal
d ,Splay

. 4-l< ey memory ,lnd
wallet

PY· 16lX1_u...... 7-<1ay pro<Jr...,...... tor •
!u l~_ '" at>tomaloc _0'"9" jup 10 a
prog,amo). Bo tl> VHS _ ,,,col'<,I...
' ..... u'e bui!>,., c loclo """"0,t-hou.
,ecord,ng c . pabll'.... , ....0 . ..."'" yOU Cln
<lope<><! on P""asonoc

• •

un

1I.12 ~
- 5-I<ey Independently

,lcceSSible memory.
- Easy·' o-read. bright

green lIuoreseent
d ,s play.

EL-210
$ 10 .95

589 .95

PY.l200;:::===
'..........,0:'16-"""', vt1S..oeo _<!@n_
... _y 10 ...... on Qrd......... IUdoO 'ape
'IICO«»I TI'Iey connect 10 yOU. _ Tv
II'Id Io!l you '«01'0 yOU. 'aW>r't~ p<OQr."",·
- up 10 &-1'(1"" ...",1> on I c_. An<!
lhey'" YOU'" 10< ~Hl'I 1C ...,"'1'1 ...._
yOU ...ant ....nd ~"'.'''Y ' eco,do<. you can
.............. ,"" lape on<! ' """'0 I TV
p'Ollflm..- Ina..- ag. ,n. Pan....,."", '.

" " "r -.-_e-... , dol_ __..... _-- ---...-
Cd; __.. _ ""'" _
_ _ oc _ """ I.M' ~--..._

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

Basic

EL ·211

_Thr• .key memory.
perce n' key ,

- l ow power con­
s umpt'on tor long
battery hIe.

Desk Top Display/Printer

ec.naa
- enght grIMn d ,splay

w,th aut omat,c three ­
d,g,t pu nctuat ,on
and s ta nda rd paPer
printout

- Compact des ,gn w,'h
pos.t've achon

keyboard. SpeedY':,--_:i~~:~""=1~~~~~~~vtlf$8l ,le per1ormer.

Panasonic

Sharp Calculators

VHS. If You Can't Remember The Letters
Remember The Name. Panasonic.

Watch What You Want

Panasonic [ 51"Or lll~vll lk lll v'-Vl-l :.I

6-Hours of TV Programming Onto One Cassette
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a.. a
••a.
'aa
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".••.a
aaa.u.
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I'IIQTO ....._
O. ,
0".. ,g,
om
om
om
0-
0-

I'IIQTo<;'''',"...,... 11 CA_
l'<; , . • . ...
l'<;.. • .."".. ....
"'.., "'"

~--"''''''''a
'"••a
"' .. '"• ' a
••a
••a

-"',",,"-''''''''''''''0; ""n..,....
.,,,,.,, .. """"" Ie ....., . "' or""g_'"",
,..,'.... . ..., .." _"........ , "l ""..~
",,"_ ooto<to ' ....""_ . ,' ..."','
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$ 129 .9 5

.....-.-- ­-...""_ e-_ r .< ••
~----- ........, .. _"._.- ,.....

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

._- ,,<~

_ _ '00-"' ''''' "'"'"' ,""
-~"'. ,." "., """' ..._.­____",....",
.... '.0.' 0- "". ,,,.,...... ,
- ,"""" """

PRICE LIST

0.-.. ...Q'- ..
QU" ..0'_ ..0._ ..
Q' Il. • ..
Q' .. , ..

0' .. ''''0'_ ''''0'." 'OIl0'. ,,.
._._on""ooco' n...- ..".- ...,.". ,.....- .....• ••_ I,.

" . .. .""

..... -.. ..... """'-• • D .......,-,.... _..
_oa ...- o.- o.- ,.
-~ 'OO............ A<D:_ .......... .. ..-,,'-" ,..
"'CA' .._c.u ....~ .._-.. ..
- « , ...."" ..

,..,.
• a
'"'.••'.••,.

$ 59 .95
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LM-2 AOVAJ«;EI),lINE ­
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""'''''' .. ........ 1.C'......_. "..---"""'-_.",­..... RIC OTl HTl..., Co.o;)S[)O> C"
lIIO<t< IiO , 01 ,01Q

THE LOGIC IIIIO"" TOIIS ;
''''S TA ",n Y1IIIO""TOIl LOGK:
STATEOFA LLIC "'ODES
SIMULTA "' EOUSLY'." ___.- -·'..... ""'"" "­.__ .............·"""" - .,,"""""" ......• ""'f'"C " __C"' _"II.......,...._ _ ,.",..",..,_.CSC__• __
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THE Dp· , DIGITAL PU LSEII
THE POIITAIIU , AUTOMATIC.
CIIICUIT·JIOWEIIED DIGITAL
PULSE SDUIICE _

.....x·100 100 _.8 DIGIT
FFlEOUl NC' COUOlTHI

---............._­._"_-........l ...· , ;>-1'---- ......

. ... ... - ....... <# ..<_0_".-....-.-.._-..._..----~"w "l1.....,_
• -.._TT.(lTC...,H'U<;IoO:;IS-.- -" ...,.._'""Xl__ _<#.-.::......__ .._ ,--""--, ..---- .• _"'... _c__. ~-;--

INSTRUMENTS AND
BR(oADBOARDING EOUIPMENT

,

-
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~UNCTIO N GENER" TQR .:1001

0iC'N. LAWRATORV-OUALlTv
PUl.-SE AND FUNCTION
GENERATORS THAT SET "EW
STANOAROSIN ECONOMV
WITHOUT SACRIFICING
PERFORMANCE

LP 1 IIQ' IrIIOfn' PIlO8E..,.,.--,.,....,.-""'"'"
---~", ...---..._.............-..-.....oo~"' ___..._ -_......._100",.-._.<.-..-_..-..........._---..-",---
-..~-----..-------....9 '1 ... " ' __ ~' ____",l6V _

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

$ 186.00

....-_._-_..,"-- - .........'-"q,_' IV-l\lOIVv.-.< __ 'Ol" .......- '...... ....-....OC__.,...-

. - ........ "' '''"pp._-

LP-J HIGH·SPEED Ml;:1rIIOfn'
~..

..__ lP "'_<.IS__'.... ,t _...---"--""''-',OO_·....- "''''.... l. ]-. ....---. _...-.---
'""~ ..-..', t,.., """'_lu<r1/"....""" .. _ ___....._"'-. -......_...._ "".."..._.._~..-
_0- "',,\011
___,, ]6. ... _-,_........"""""""'-....,"'Q _' t, ...._,,_
.....",,'.'.. s""'. "",O'-llOG<

• _ '000 ",.. !o!oO """-. ... __ ._~

• '. __ ..__ '--_l_
~• er.- _ -=-_ '" I_· """-- ----.--·"'-" .._--

$ 165.00

$69 .95

LA IIORATORY PRECISION
VERSATILe: AND AVGGEO, ~OR
US( IN TM( ~IELD

O N L Y CSC COULD P R O VI D E S UCH A N UN US UAL
V A L U E : A S E T OF MATCHED, PROFE S S IONAL-GRADE

G E N E R A T O R S , PERFECT F OR SHOP O R LABORATOR Y,
V E T PR ICED FAR BELOW CO M P A R A B L E U NITS .

LOGIC PROBES : HIGH .f' RECIS IO N, STIMULUS.
RESPONSE, CIRC UIT-POWERED DIGI TA L T ESTING.

'..... _ __0<0
"""'~.,"""'"' csc.___ 010_", ",, _

." _."""""" "Il'" . r.fO<>"_.......'_ 1_ 0'00.....,.00'''"'
""., ,...,""""" ....,... " '0<010 _ ...',-""_'Ol "1f"'OG'_ <....'
If"" , _ "'" '"

• """m ' ''' 10\1~ ,toto"''''', nooo _
~"" lOw. " ,'""• Cote" .."w..._ .....!nom,.
-~• ' .... lOw ,., , 0"" -"'<>01.....
10-. ,,,"' ,~.1,,,,,,_._,"""',.::-."''''"'"'''"'' ,'......""" ~"0""'" __

-
$ 275.00

~ -

_ ... .. t!"

-

••"DUe> ",ocu e OUC. '."OM

• . .... ,••"01

'''''·C'' "- .c ,........t.:;'f:;"
'''''0<:.",·oo

' "" .<;< A ,,"""', ...._._--.... -...
~ , . ,"" "-<I." , ,,,,,, ", to ,,,,,, ", ,......~ ,,- """ "'-., """--'. ,,-, ....~-_.._ 'd" ..."
"MAe> "...", <- " .."".. '.. '"
- <> 11.0<'" <- .~<

00 .. .. ...... 11·""'" """_ .......... 00..--~. ..~ "'_.~, " ...,'. "'_ ..-..
~, " ..'" .. -._..-'"_''' -'''~ . 'H"" .. ..-----~, "..." , .._--... ...
~. "...,., .._- ..-........-
~. " .....- -----"'-"-"_. " ...... ..----~-
~. ..- -------~ . " -GO' • .... -cL\O. . , _lL>O-o

ACCESSORIES

-

II .... •._
II """,,y_ ,"" ....... OW>"' ..-...._-
II _,,-",w <M<M-...---"'-,._- .....
• .:;.,0' -.,.......__ - ...."""".....-• . (1' ..... <_'.......•~__ore-1t<'-. ,_ ,,_ oc ., ,_
. ;.p .......... """""'~

More Accuracy . More capabilit ies.
More versat ility .

The esc Model 3001 Digital Capacitance Meter is a
high.p recis ion 3'h<ligit inst rument designed tor measuring,
testing, selecting and match ing capacitance . But here its
resemblance to other cap mete rs ends. Because t he 300 1 is
the first pro fessional, benchtop instrument designed for
high·volume , heavy-duty tasks in production and quality
control, as well as crit ical applications in laboratories and
servscmq,

OlGITAl PULSE GE"'EIUlTOfl
~,

$235.00

The esc Model 3001
Digital Capacitance Meter

esc breaks the professional
instrument price barrier!

ACCUSOf'lIU "00 EVEN (I REATU I 'lEXIIIILITY TO ClOC INSTRUMENTS . .. ECONOMICALlYI

••OOUCT " 00 • • 0 .nco.'''o''....-'..
_00·''''' ,,~ '".... <_ .'~ .......
"" "'" "~ '0 <""....'.~"0>0<:. ," ...,
,oo-e., 1HlO'",

~~:~o::,:,=,
' 00 ..." n C."" -.............---'.......... ~-_.
'OO-<:l-A " <aI. ----'-"lO...,~ ,,- ~ ......_....- ....

. ~.,," .....,-,........•~ ,,- --'-....-..
-~ ,,""", ....'--_ ....
-~ ,,- 'O - n ..""•••
~ " ...... < - -<•••- ,,- -----_.._---,,- _--...oWN

" ....t :Z::~---,,-, .....,.,---..- '0- - ".r:::::.,--....'....,,- '0-_ ..--_._....--,..- :of.:.:o:.=-



••••

$6 29 .95
$329 .95

$959 .90
$793.90

5BTV

$629 .95
139 .95

$769 .90
$649 .90

MBII TUNER :
3kW, J60- 10 m~te-s.

$1199 00

0 '

201.00

$ 1400 00
$1 200.00

SA VE S200.00

-

PACKAG E 2
f T207R S~nthesiled

2m handhdd S399 .00
KlM PA2- 25B

Power Amplifiu 92.9 5

To(,)1 Regub , Pr ice S491.95
SA l[ P RIC E SH 1.9 5

SAVE S50.00

more.

FT207R ;
From YA,ES U 2m
FM XC VR . H..ndheld
completely ~ynlhe~i/ ed ,

dill:ital readout "ey ­
bo..rd acc~~ . 2 W.lIH ,
4 memories .and m uch

TL922A :
Bird Model 43

wil h 2500H etem~1

and carrving COlse

To ta l Rl9ula, Pt-oee
s... Price

SA VE $120.00

Model 43

..(,,,,

TOTA L REGULAR PRICE

SALE PRICE

SAVE 16 ,~OOll. •

TS520SE

AT B34 Cushcref t TriBa nd er

TS52OSE : 160 -1 0 meters.
200 ...atts P.E.P., speech
prOCe'lSOf. noise b lanker, ex·
ceuenr ....nsitivity and min i·
mum crOl~-mod.

TS520SE

Hust ler 5 BTV Vert ical

KLM ):7ill~~lliJ
I

~KENWOOD
~.0.

Syocom 51 wil li TTP :
h o m Tempo the
world '~ fi,s . ~ynlhe)j l ­

cd 800 (h~nnel h..nd ·
held lr..nKei~ef . In·
etudes b"Uery P.l' '' .
charger , Id eK o ping ..n­
tenna ..nd 800
ch.annels!

"

TS520SE

$1199.00
295.00

$1494 .00
$1294.00

SA VE S200.00

~::2;:::~::,T~OTA L REGU LAR PRICE... SALE PRI CE

CALL AND CHECK OUR GR EAT DEALS ON
ALL YOU R AMATEUR RADIO NEEDS.

D IAL : 1.(; 17·39 1-3200
Stock ilItmS .... ipp«! within 24 houn. Pric. wbjee-t to c:h....

Lim il-.i quanlitv OfllOme items.

"' ''IU out .
KlM PA2-2 58 Powrr Am plif ier : 2 .. atl~ in, 2S

PACK AG E 1

Tempo 51 w{T TP S339.00
KLM PA2- 25B

Power Amplifi~r 92.95

TOI,,1 R~Rul"r Pr i ~~ U31.95
SALE PR ICE SJ96.95

SAVE $35.00

ATB34

T L922A : 2 kW P.E.P"
160-1 5 m~lers. 3-SOOZ
tu bes.

T L922A :
MB II T une'

Tou l Rl9u le, Price
s... Price

\

I

I

$375.00
149.95

$524.95
$424 .95

$366.15
266.15

$594 .02
464 .02

SA VE SI00.00

(.-.pI«< ..uk.......(~....,~l"" ...... '''',''" ,,,,",,'M._ ,,,,V.. ,,,,,,' _
_ 0''' .. _ .
DC ......... ' 'oA'TIUl".'

' ' A [nUl"'",
AI . _ ,-.. A ,nu, ".,I-.. .. 'A,IKI<_,
.- ' .....'­
,-'-'lHH".,

If you',.. ",'.r b«n 'rwblod bI" f,u!!y mul..
......r_ ",Iud ,.... ,hOi usn', qu'" up ,a ,I><
.oogh<t- ,.,.,. - \'OOr ''''''b~ .... ,',<r
0.-.01 /.I<>drl.
r", I K H Il ,.~_. ,,_,""', l'J

,........ .... ",,', v '"
T.. lHH ""' ". " .. .."".., .... ~, , J.....,.-. ...._ , .,..,.'"_.-, 1-.-.....,._-'......

TR7600 : 2m f M XCVR 10
walU, LED reildou t , 144- 14 7 995 .
F utly synthesi zed, ltfIy repea ler
o Hset p~~ jble . m emory channel .

TOTA L REGULAR PRICE

SALE PR ICE

••

TO TAL R EGU LAR PRI CE

SA LE PRI CE

TOTA L REGU L AR PR ICE

SA L E PR ICE

TECH 300-$110
TECH 310 - $140

TR7600 V HF XCVR
ace 10/70 V HF Power Amphf ier

TUFTS NOV ICE EXCLUSIVE
Purchase you r Century 2 1 (570 or 574) from us and
have up to one year to apply the full purchase price
towards a new if F transceiver when you upgrade
your sta tion,

SAVE $130.00

SA VE $ 100.00

6 Unarco-Rohn
COMP LETE 25G TOWER PACKAGES

vtti IT. hie• ....

BECKMAN

50' Bracketed Tower : InCludes lOP secnon, 4
regu la. sections, bese plate. ro tor p lale and universal
house brac ket

SO' G uyed Tower : roctudes lOP section . 4 regu lar
sect ions, base plate, ro tor p la te , SO' gu y wire , 2 gu y
assemblies w ith rc rc oe bars. 3 concrete guV anchon
and o lhe, miscellaneous ha rdware ,

1Ii1FEN-TEC
l
·~' ~""".e=c:"'-1

5 74 •• 0 0 (;,~ 570



Prices F OB M ed f ord ,
Mass . Mass . residents
;Kid 5 % sa lliS t a x .

Minimum $ 3 .50 f o r
shi pping and handling
On all orders.

_ AK-60 m aS, plate .. dapt....
$ 14.50
_ MOdel CL-33, 3 "I"ments
$304.7 5
_ MOdel C L_ 3 6 , 6 el"ment>
$392.75
_ M o de l CL·203, 3 elementS
$290.00
- M o d e l T A_4 0 KR _ 40 mete<
convers ion ki t _ $119_50

.Mo d. I T A....

SPECI A LI 25% OFF ALL MOSLEY ANTENNAS.

_ Model T A -33, 3 element<, 10 , 1
d8 l o r w ..rd gain (ove< isotropic
so"rce) _ $264,00
_ Model T A-33 Jr. , 3 e,,,menlS,
1 O. 1 dB forward gain (o ve' iso­
"opic .0"rc,,1 _ $ 197.00
_ Model MPK -3, 7500 W ..ns AMI
CW and WOO Watts P.E.P. 558
$67.75
- M o de l TA_36, 6 element>
$392.75

ORDER BLANK

. -

•

-

SPECIA LI
15% OFF ALL

HITACHI SCOPES

HITACHI OSCILLOSCOPES
S''''ll ' . ",1 <lu.1 ,'.... , 15 '0,1 30 MH, Al l
'0" ' h'~" "''''' '''' y Hdoch ' "wllu''''''''''
... Itu, " , ,, 010"" "0 '''4 H'''oh, '1,,, 1. ,, ",,'
d.,<I, "KI ,,, . It""e<l hy ., 2 yea, "" " '''lY
Thev " e .•"1 ,, 'u "'edlu," ,,,,,,,1, "' low "
Im V ', I",,, o", I"" ,h ,, 5 " ." ,,,,, ",.." "t,,,1
I,', " """ ,t,o,',o" v"" "'''0'' t",,1 or> . 'tV
,,'~ o, I~ ", J() MH, "'0 ''' . Plu" Z OX"
",,,,M.h ,,n, " "''' '0',"""'. 1",,,, ".". , X-V
""",,,,,,,, 1m a1l1 ,,0< >cu pe "'",le i, .•,,<1 X 10
,we"" ,,,..,,, . 100"'; "" A",I, I."h 30 MHl

omllo""",,," 0"0' ""." ".1' ''I''' ' ""'oY I;""
• V-302 30 MHz OLQI T race $850.50
• Y-30 1 30 MHz 5ingIeT"""' $670.50
• Y·l!1i2 1!Ii MHz~ Trace $625.25
• Y·15 1 15 MHz 5t'l9le T taI2 $490Y

P. O. Box 27, Medford , Mass ., 02155, Tel. 1-617-391 -3200

CAT. PAGE QUANTITY UNIT TOTAL
NO. 1\10 . DESCRIPTION ORDERED PRICE PRICE

--

5% Sales Tax
Nam e Call (Mass. Residents )
Address

C ity Sute Zip Shipping $3.50

o Check En closed o Visa 0 Mu te. Cha rge 0 ., Enclosed f o r Cata log and Handlinq Min.
($ 1 refundable w it h

PRIC ES SUBJECT T O CHANG E WI THOUT NOTICE first pu rchase l Amount
Card no. Ca rd u p. d atil Enclosed
S ignat u re

OPEN DAILY 9-9

SATURDAY 9- 6

BANDPASS-REJECT OUPLEXER
DPLA·144 FOR 144.114 MHz
AI. o ~va ll~ b le l or ". "!"
S 4 , 2 2 0, 450 MHz. , ;.'1:':

----------------------------------------------------------------

WACOM $ 479

Many of the major items, such as t ransceivers, are avattatbe at special discount prices . A complete list of these special
discount pr ices may be obtained bv writ ing or calling our mail order department . If your order conta ins one of the
items on the current discount list our sates staff will make sure that yo u receive the lowe r prices.

These Band Pass 8and Reject Cir­
cu it duplexe.. Include the use 01 an
" Xc lu l l1re c ircul I d"v"loped lor
WACOM, whlcn p rovides superior
suppresSion 01 spurious sideband
nol... between and adjacent 10 "'e
d uplex frequenc ies, When u ...d with
a high Q IIlt e r , the Band Pass Band
R eject CirculI p rov ide. f requency
r es po n se curves wllh bandpass c~vl­

tv cneracteetsttcs at Ihe frequency
to be passed and band·reject cav lly
characte r istics al the f requency 10
be attenuated.

SPEC IA L PRI CIN G NOTI CE



Contests
from page 25

GMT, band, and emission. Logs
must be received not later than
September 13th. The first con­
tact for each claimed multiplier
must be indicated and num­
bered and a checklist of con­
tacts and multipliers should be
included. Multi-operator sta­
tions should be noted and calls
of participating operators listed.
logs and comments should be
sent to: Englewood Amateur
Radio Assoc., Inc., Post Office
Box 528, Englewood, New
Jersey 07631.

A #10 size SASE should be in­
e luded for results. Stations
planning active participation in
NJ are requested to advise the
EARA by August 2nd of their in­
tentions so that they can plan
for full coverage from all coun­
ties. Portable and mobile opera­
tion is encouraged.

RHODE ISLAND QSO PARTY
1700 GMT August 16 to
0500 GMT August 17

1300 GMT August 17 to
0100 GMT August 18

Sponsored by the East Bay
Amateur Wireless Association.
RI stations work other AI eta­
tions and the rest of the world.
Others work AI stations only.
The same station may be
worked once per band and
mode. RI Novice and Techni­
cians sign with IN or rr to desig­
nate license class.
EXCHANGE:

Send AS(T) and state, prov­
ince, country, or AI county.
Members of East Bay AWA will
also identify themselves with
"MEM BEA."
FREQUENCIES:

Phone-3900, 7260, 14300,
21360,28600,50.110,144.2.

CW-1810, 3550, 3710, 7050,
7110, 14050, 21050, 21110,
28050,28110.

Use of FM simplex is encour.
aged , but no repeaters are al­
lowed.
SCORING:

RI stations score 2 points per
aso, RI Novice and Technician
stations score 5 points per QSO.
Multiply total aso points by the
number of AI counties, states,
provinces, and OX countries
worked.

Others score 2 points per RI
QSO and 5 points per aso with
RI Novice or Technician. Multi·

ply total aso points by the nurn­
ber of RI counties worked (5
maximum: Bristol, Kent, New­
port, Providence, and Wash­
ington).

All stations score an addi­
tional 5 points for each aso
with a member of the East Bay
AWA.
AWARDS:

Certificates will be awarded
to the top-scoring station in
each RI county, state, province,
and OX country; the top-scorinq
Novice and Technician station
in each RI county and state; and
the ARC in each state, province,
and OX country that submits the
highest aggregate score with a
minimum of 3 logs per club.
ENTRIES:

Logs must show date/time in
GMT, call exchange, band, and
mode. On a separate sheet
show name, call, mailing ad­
dress, club affiliation (if any),
total QSO points, multiplier
claimed, and final score. Entries
must be postmarked no later
than September 15th. Send logs
and summary to: East Bay Ama­
teur Wireless Assoc., PO Box
392, Warren RI 02885.lncludean
SASE for a copy of the results.

ALL ASIAN CW CONTEST
Starts: 0000 GMT August 23
Ends: 2400 GMT August 24
The purpose of this contest is

to enhance the activity of radio
amateurs in Asia and to estab­
usn as many contacts as pos­
sible during the contest periods
between Asian and non-Asian
stations. Please note the con­
test periods have been extend­
ed, scoring methods have been
changed, and awards have been
added for US stations.

Entry classifications include
sing te-o pe ra tor/s ing Ie-ba nd
(160·10 meters), smcre-coer­
ator/multi·band, and multi-op­
erator/multi-band. For single­
operator classes, never transmit
two signals or more at the same
time. Only one signal at an times
should be used. For multi-opera­
tor entries, never transmit two
signals or more on each band at
the same time. Only one signal
per band should be used. In all
classes, no crossband contacts
are allowed.
EXCHANGE:

OM stations send RS(T) plus
two numbers representing op­
erator's age. YLs send RS(T)

plus "00."
SCORING:

Non-Astan stations score 3
points per Asian aso on 160
meters, 2 points on 80 meters,
and 1 point on all other bands.
The multiplier is the number of
different Asian prefixes worked
on each band, according to the
WPX rules. Please note that J01
stations on Oqasawara (Bonin
and Volcano) Islands belong to
Asia. JD1 stations on Minami
'tor tshtme (Marcus) Island
belong to Oceania. 00 not count
US military radio stations in the
Far East (KA) as being in Asia.

Asian stations use same con­
tact scoring, but for contacts
with non-Asian stations. The
multiplier is the number of dif­
ferent countries worked on each
band according to the OXCC
countries list.

The sum of the contact points
on each band t imes the sum of
the multipliers on each band will
give the final score.

ENTRIES & A WARDS:
Contest rules recommend us­

ing a summary and log sheet for­
mat similar to those shown on
page 21 of the June, 1980, 73.
Please use separate sheets for
each band and keep all times in
GMT. Show each multiplier only
the first t ime on each band. Both
logs and summary sheets must
arrive in JARL, PO Box 377,
Tokyo, Japan, on or before
November 30th. Entries can be
disqualified for violation of the
contest rules, false statements
in the report, or taking points
from duplicate contacts on the
same band in excess of 2% of
the total.

Certificates will be awarded
to those having the highest
score in each entry in proportion
to the number of participants
from each country and also
those from each call area in the
United States. Only highest
score if 10 or less entries, sec­
ond place il 11 to 20 entries.
th ird place if 21 to 30 entries,
fourth and fi fth places if 31 or
more entries. In addition, the
highest score in each continent01 the single-operatorlmulti­
b nd and mutn-ooerator'muur­
band entries wll1 receive a medal
and certif icate from the Minister
of Posts and Telecommunica­
tions of Japan.

WORKED ALL BRITAIN
CONTEST- VHF

Starts: 0900 GMT August 31
Ends: 2100 GMT August 31
This is the last of the five

Worked All Britain contests for
this year.

All contacts must be made on
the VHF bands above 30 MHz.
Operating classes inc lude:
single· or multi-operator, single­
or multi-band, and SWL. In the
case of muttf-ooerator. only one
transmitter may be used at any
time. There is a special section
for mobile operators.
EXCHANGE:

RST, aso number from 001,
WAB area and county. Book
numbers and districts may be
requested but are not man­
datory as part of the exchange.
SCORING:

Score 5 points for each corn­
oteteo 080. Stations may be
worked on other bands for extra
points.

Multipliers for UK contes­
tants are each WAB area and
each overseas country (OXCC
list). In addition, Alderney,
Guernsey, Jersey, and Sark
count as separate countries.
The remainder of G, GO, GI, GM,
and GW count as one multiplier
only.

Multipliers for overseas con­
testants are each WAB area,
county, and each G prefix (G,
GD, GI, GM, and GW). Multi­
pliers count on each band, l.e., a
station worked on three bands
= 3 multipliers.

For mobile entries, every con­
tact made from a different area
will count five points, but the
multiplier counts once only (e.g.,
mobile station X from ten outer­
ent areas-score is 10 times 5
points, but only one multiplier
for the mobile station).
AWARDS:

Certificates for the leading
contestant in each class or en­
try. For awards, each G prefix is
separate. There will also be cer­
tificates issued to the leading
contestants from each OXCC
country and also to SWLs. cer­
tificates for 2nd and aro will be
issued if there are 10 or 25 en­
tries from a particular country or
ca ll area.
ENTRIES: ~ I

Logs must show the TITLE of
the contest, name and full
postal address of contestant,
aso details, tota l poin ts
claimed, multipliers claimed,
and the fu ll details of all
operators when multi-operator
entry is submitted. Logs must
be sent to the contest manager:
R. L. Senter G4BFY, 27 Station
Road, Thurnby, Leicester LE7
9PW, England.

Entries must be postmarked

150 73 Magazine. August, 1980



: :-• .~
FM-76

220-225 MHZ 10 watts
~..

-

12 channel operation at unbelieva­
ble cnce-ccius t he perrorrnance &
reliability vou have learn ed to expect
from Clegg.

Special quantity pricing is available
on bot h models, Get vour group to­
gether & call 1·800-233·0250 tor a
quote on vour requirements.

-MARK·3 can be supplied with spe­
cial modification tor CAP or MARS!
Call or write tOday tor descriptive
brochure.

MARK-!
144-148 MHz' 1Swaees

$205

The PM·5 preamp module
COverS the enl ire range
l rom I MHzto 1 GHz(IOOO
M Hz). Perlect lor the new
GHz counters and higher
UHF bands. the tremen­
dous bandwidth ot this preamp makes it so versati le
you will soon depend on it whenever added gain is
needed tor RF measurements, AlSO for scopes, mW
powe' mete rs. detectors, etc . Gain is 3QdB trom 1MHz
to 500 MHz decreas ing to 15 dB at 1 GHz. Maximum
output is 1 volt p-p into 50 ohms. II is designed to wOlk
in either 50 or 750hm systems. The preamp is <eady10
use with the powe, adapte' prOV ided 01 any 1.5 to 15
vol t DC supp ly at 50 mAo II Can be "buill·in" or
mounted on your eqUipment it desi red. Made wilh tine
quality plafed·fhru boards, st'ip.tine design using mi·
crowave transistOlS, aNC connectors
Model PM·5 UHF Preamp(wlpower adaptef) ... 559.95

THe
Famous
CLecc

!!!!!";!!!=TWji Ins

For 2 meters
&220mHz

Wide band preamps wifh 20 10 30 dB gain. Improves
performance of low prrce counters cons iderab ly
Probe reads oscurators wilhout loading. GeneratOls
can be set to lower output avo id ing frequent shitts
AlSO !o' scopes, meters, etc. Valuablet,oubleshwting
s.o. Powered by 3 pence lts . BNC connecfors. Hi Z In·
puf Oulput is 200 to 400 mv rms into 50 ohms

Model VP·2. VHF Counte' Preamp.
100 KHz to 200 MHz..." ,S39.95

Model UP·3: UHF Counter Preamp,
1 MHZ to 500 MHz, , S54.95

Order from PAGEL ELECTRONICS. 6742·C Tampa
Ave.. Reseda, CA 91335, Send check or MO tOI ppd
shIpment VIa UPS when avail. Or ca ll 213-342·2714 tor
COD. Foreign add 10% fo r aifmail &. handling. Calif
res. add 6% sa les tax . One yesr warranty . money back
guarantee v 3411

:ID PAGEL ELECTRONICS

SENSITIZE YOUR COUNTER
It's Ten Times Better
with a
COUNTER PREAMP

GIGA Hz Preamp!!
uttre-wroebend

1 MHz
to 1000 MHz

/
/

/ 230 0 MH Z

"
DOWN CONVE RTE R

k
- -- - - - - -

F in ally a proven de s ign

with a sm a l l Size. P C b oa rd

m ounts on b ack o f coff ee Can.

PC boa rd c o nt a i ns a AI .m,
M i xe r . L o .and an !l a m p.

Ki t s up p l i e d w i th a 5 p age

bro sh u r e , PC b oa rd, Diode s,

C h i p C aps, Tra ns is t ors .and

." pa rts t o com p le t e a
working b oard .

","i',,, .!.3..5.£!...
MoneyOrder,Cod , o r C he c k ....351

mail o r Ph one

UNIVERSAL COM MU N IC A TIO NS

182 5 J OC YL E ; ARLIN GT ON , TEX . 76010
6 11 - 265 0 39 1

THE BRAKE

11111 .060 ALUMS:L•

G « \~-(, ~3i~
CLEAN c.",t>"'c. _
SMOOTH

ENDS TO
90· EASY

TO USE
BUILD CUSTOM

CABINETS YOU'LL BE
PROUD OF I COMMERCIAL

QUALITY AT V.o THE COST!

GUARANTEEDI"!!
ORDER NOW FROM; +222

Z
ASSOCIATES eent :'~h
' 0801751 I "
3050 HE55 TH AVl v 336 on y . sorry

..."".. SILV ER S. RIMGS, n A, HU8 no (ods. I

BAUDOT

MOR SE

/
/'

•

DATA SERVICE COMPANy .... 346

3110 Evelyn Street
Roseville, MN 55113
612-636-9469

' 5'

II

ASCII

You , source of supplies for the faslesl growIng field
of communications, Here is 11 low cost entry into the
fascinating area of microwave lechroo!ogy. We oHer
a complete line of antennas, receIvers , pre-amps,
powe r supplies , etc Call or wr~e lor details

Thank you and en joy your subscript ion,

73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

$ubsc(fJJtion
Problffi1?

The ABM·200 is 11 un iversal code converter
for translating between A SCII and Baudot.
or between M orse and ASCII (Of Baudot}
A lso used as TTY " speed and line len gth
converter. Inserts d irectly be tween TU and
TTY" RS232 & current plus 40 char FIFO
bulle r Write lo r details. .S189.

UNIVERSAL CONVERTER
ASCII - BAUDOT· MORSE

ABM-200

73 Maqaztne does not keep subscrtp­
t ion records on the premises, there­
fore calling us only adds time and
doesn 't solve the problem,

Please send a descr ipt ion of th e
problem and your most recent ad·
dress label to :

MICROWAVE ANTENNAS&KITS

• MICROWAVE TRANSISTORS

• AZ-EL OPTION KITS

• MICROWAVE DlOOES --~:

• PARABOLIC REFLECTORS

• ALUMINUM FEEO-HORNS

r. OE.M Inqui ries In'tl ted. I VIS.4

XIT EX Corporation ".. 82
9861 Cnartweu Dr.

C.O.D. Dallas , Tex as 75243 ChKk
214-349-2490
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not later than one calendar
month foll owi ng the date of the
contest and must be received by
the contest manager not later
than 40 days following the said
contest. A signed declaration
that the stat ion was operated in
accord ance wit h the current
licensing conditions must ac­
company all entries. It is a con­
dition of entry that the decision
of the WAB Contest Manager
and the WAB Committee shall
be absolute in the case of
dispute. For SWLs, all stations
logged must be part icipating in

from page 16

lyCW by Eric, as neither of these
countries is particularly rare if
one works all modes. aSLs for
a ll SM0AGD operations to
SM3CXS.

the contest and giving serial
numbers which must be logged.
The results will be reported to
the RSGB and the Con test Man­
ager will supply a detailed result
sheet on receipt of an SAE on or
after November 1st.

KA8COI

Amateur station KA8COI will
be operat ing as a special event
station this Labo r Day, Septem­
ber 1, 1980, during the cou rse of
the annual Muscular Dyst rophy
Telethon hosted by Jerry Lewis.
The lime will be from 0330 to

N6DX, N2KK, and JA1BK tin­
tsneo their Pacific Islands op­
erating in May at A35DX, Tonga,
canceling the planned last stop
at 'Wall is Island. Reports would
indicate that much if no t most of
the operating by this group was

2230 GMT and the frequency will
be 7.230 MHz SSB. A numbered
certif icate will be available to all
stations making contact wit h
KA8COI during th is period .
There will be no charge or fee for
the certificate. Stations are reo
quested to send an SASE wit h
their aSL and mention their
aso number (wh ich wi ll be
given them on the air). No thlro­
party traffic will be handled on
the behalf of the Muscu lar
Dystrophy Association and no
solicitations for donations will
be made over the air. Anyone

on 6 meters.
Ju rgen Carow OF30L and

nine other German hams spent
two weeks in Sri Lanka teaching
radio. Jurgen made 575 CW con­
tacts while he was there using
4S70L. aSL to W0JRN, cs».
book address.

More Germans, this time
members of the Wiesbaden
Ama teu r Radio Club, veca­
tioned in Leichtenstein and op-

wishing to donate to the MDA is
urged to do so through their
local tel ethon station. The MDA
is a non-profi t charity; done.
tions would be tax-deduct ible.

The Muscula r Dystrophy As­
soci ation has been contacted
about this operation and has ts­
sued t heir formal approval. The
certi f ica te wi ll bear the stone­
ture of Jerry Lewis, Nat ional
Chairman for the MDA. Send
aSL information, QSO number,
and SASE to: KA8COI-MDA
Certificate, PO Box 332, South
Webster OH 45682.

era ted DA1WA/HB0. Nor t h
Americans send cards to Steven
Hutchins, Box 4573, APO NY
09109. You may have seen the
speci al on Leich tenstein on
CBS's " 60 Minutes" recent ly;
much of thei r economy is post­
age stamps sold to collectors
around the wo rld. Un fort u­
nately, the millions they had
printed for the Olympics were
destroyed in May.

K6lPlIKH3
APRIL, 1980

The trip to Johnston Island was initially planned in
February, 1980, when it became obvious that activity from
KH3, especially on single sideband, was very low. There was
great difficulty in securing permission to land on the island
due to long-standing military policy, but with the help of Joe
Merdler N6AHU and Congressman James Corman, the rnm­
tary was persuaded that I was not a "dangerous, rad ical
type."

Once permission was secured from the Defense Nuclear
Agency, they became extremely cooperative and anxious to
ensure the success of the trip.

I arrived by Air Micronesia on April 21, 1980, at 1100 local
time (21 OOZ). After 30 minutes of indoctrination in the use of
gas masks, I was shown the MARS station. The layout was
quite nice, but the equipment was badly in need o f align­
ment and maintenance.

I brought a Kenwood TS·520SE, 2 GLA 1000 ampliliers,
OSCAR equipment , a complete Microlog RTTY station, and
various peripheral equipment for the use 01 the resident
General class operator, KH3AA, and t his equipment is to be
left on the is land for any future hams thaI may be stationed
there. This equipment was donated by the Southern Cali tor­
nia OX Club and tne Southern California OX Foundation.

There was an excellent antenna system already in place
on the island, including 2 TA 36 beams at 60 ft., an 80-meter
dipole at 70 ft. , and a z-etement eo-meter beam at 65ft., so no
further an tennas were needed.

Alter station set-up. the first CO was called and the pileup
was horrendous. Over 2,000 contacts were made in the first
18 hours. The pileups were orderly and well-behaved. lnitiat­
Iy, I worked splil on 10 and 15 meters. but as the nrst initial
rush calmed down, it became obvious that working trans­
cetve by call otstncts resulted in a 20% higher aso rate.
This was made possible only by the excellent signal and
good propagation conditions, and I would not recommend it
under ordinary ci rcumstances. The highest OSO ra te was an
unsustainable 5.8 per minute for stateside stations. The rate
for JAs was approx imately four per minute , and Europe was
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quite variable. The European hams were quite unruly and
never seemed to follow instructions, even though tney were
repeated in six languages. The only general exceptions to
this rule were the Scandinavian and Soviet stations who
seemed to follow instructions fairly wel l. The number of
csos continued at approxima tely 2,000 per day until the
last 36 hours, when conditions de teriorated to the Slates,
bu t the JAs picked up the slack. They are a pleasure 10 work
with once you get used to their strange phonetics.

By the last day, I needed only Zone 26 for WAZ, and I got
that with the help of W6PJX and W7PHO when I worked
HS5AID.

I should say a word about propagation from this location.
There were two excel lent openings to Europe per day on
both 10 and 15 meters. The Initial to-meter opening was in
the early morning hours local time, and a secondary opening
occurred at approximately 0700l. The t s-met er openings
were slightly later, beginning at about 1700Z and again at
0900Z. Signals were extremely loud to Europe on both bands
on most occasions. On 20 meters, there was a morning
opening to Northern Europe that was excellent, and an eve·
ning opening at approximately 0500 that was also good:
however, the ORM was extensive. Excellent openings to
AS1 , JT1, Southern Africa, the Indian Ocean, South America,
etc. , occurred at these t imes as well. During the evening
opening at 0700l, both long and snort path to Europe were
possible on 20 meters. 15me ters was the most reliable band
by far, and approximately 60% of the OSOs were made on
that band .

au-meter and so-meter propagation was impeded by a tre­
mendous amount of static crashes: however, 41 states were
worked on 40 meters inc luding all of the W1s, zs. 3s, and as.
The an-meter opening was also good and the W1s were
worked with no difficulty. No foreign stations other than
JAs, VKs, ZLs, etc. . were worked on 40 and 80 meters. There
seemed to be persistent openings to JA, VK, ZS, etc., at all
hours of the day and night.

All in all . it was a wonderful trip with 125 countries,
Worked All zones. and 12,180 osos.

Stand by for the next big one ! - K6LPL.



OSL Managers-Lists ot OSLing information are available everyWhere. and we do mean
everyWhere. We have tried to make Ihis lis l useful in a special way by lis ting stations actively
worked on the bands during the month 01 May. This is a regula r part of this OX column in 73.
You will note some lis tings wntcn are the sameas they have been for years . The idea IS 10pro,
vide you wilh useful information for your recen t DXing.

C.II
AHOA
AP5HQ
."GD.,,,,
A35PF
AUIH
A4XGY
A1XO
A1XE
A1XM
Cl3LSS
CKlI MB
CNlICW
CR9AK

"''''"CX5RV
W8lICSHIC6A
OU1PQP
KP4KKlOU2

"'ODe
EClAA
,mY
FGIAY$lFS
FHIFLP
FHIFLR
FKaAU
FKICR
FKaoo
FKaOJ
FKIPQ
FKIBW
FMIFJE
FOIOP
FPllAQ
FRIACB
FRIACC
FRIFLO
HH2VP
Hl6XQL
HI8lARU
HKIBKX
HLIKE
HUTO
HL9UG
HS1AMT
HS4AMI
HV3SJ
HW31TU
HZ1AB
HSAA
JW1FO
JY3ZH
J28CB
J3AE
J6LGK
J6LGL
J6LKY
KA6WW
N4AOJ/KH2
WA4BVB/KH2
K6LP UKH3
K6LP UKHS
KC6H C
KH6GKO
KHIAC
KX6PP
LASYJ
005lX
",D',.,.,.
P29NLB
OJ1USlST3
SVl AA19
SVI AT
S19CP
s"..
S19MC
TGIML
TGIXGV

'"WB6FBN
NIRR
SM3CXS
K9AUB
K9LSA
G4BWP
K2RU
UPHY
OK301
OJIZB
VE3LSS
....
WA3HUP

' ''''G
W2KF
GSRV

'ecw
JA3UB
WA3HUP
W8100c
EA10F
JR3WRG
W2KN
OK'KO
OK'KO

.""~o,

WB3JUK
JH3XCU

"..
OJSCQ
FSVU
N1RQ
N2AMK
OK'KO
OK9KO
F6CVI
N4XR
VASME
HIILC
WB40FH
K4WSB
WB6GYS
N4CPR
W2TK
VE30PB
lIOUO
F6BFH
KBPYO
ZS4MG
LA5NM
DJIZB

"'"K1EM
WB4SXX
WB4SXX
N6NK"',.
WB4CCT
WA4GLE
K6LPL
K6LPL
KGllJHH
WB6UBX

"'.
WQ4NVH
WB100c
SMfGMG
Wl 0K
WA1QPZ
WB2FLB
OF2RG

" >00
AF4B
KA2AKE
WA4JIL
N4NW
KSBDX

'<C'"

W5TIVITI2
TI2AV
TI9CC
TLllJM
fl8WH
TN8AJ
TU20P
TU2GA
TU2HS
TU2IF
TU2IN
TZ4AOS
ra...

"'"VK9NM
VK9N V
VK9RV
VKIKH
VP1HE
VP2AZG
VP2KAH
VP2KAJ
VP2MOG
VP2MFC
VP2MFJ
VP2M OC
VP2$K
VP2VEZ
VP2VFT
VP2VGB
VP2VGF
VPlIWA
V09DM

''''ITV09WE
VR1PE
VSSKV
m oo
VU2LQA
XT2AU
XT2AW
VA10 S
VB9AOA
VB'ACL
VB,PG
VC1BZ
ZK1BD
ZK1CD
ZK20D
ZK20X
ZM7AA
ZP5GLS
3B6CD
3B9DX
3D2DB
SM'AGOI3D6
4S7DX
4S70L
5B4EZ
OF5FM I5NI
5NIOOG
SlJ1BE
SZ4NQ
SZ40S
7X5AH
8P6NX
....N

8Q7AR
8Q1AW
9A1QNU
9G1AP
9H1BR
9H3AK
9K20X
9K2EP
9M6MU
9Nl ....
scsca
9VITK
9VITX

N5lQ
W2MlG
Tl2(:F
WSRU
WSRU
WB9nM
N4BZV
K9KXA
DJIIHO
HBIAPF
K3HBP
ON6BC
W10 K
UK2GCF
DJSCO
80_ 21. Norlolk
Bo_ 111. Norlolk
VK5WV
DL1JW
WB4SXX
VASME
WBlILOH
W6F OG

""K1 RIF
W2KF
WlIPSD
W5Hf
KlIJU
K1SE
WA1GllE
WA4JOS
K1BZ
KBS"Z
WA6lJZ
WB6UBll

" >00
" >00
W2VTO
WA1ZEZ
KN1 0 PS
SMIOJZ
W5SVN
W40Q
WA20WE
JAIVJA
ZL1SZ
A01 S
VE3FRA
JA1BK
4Z4TT
W3HNK
3B8CF
3B80 ll
JA1BK
SM3CllS
WB2VFT
WIJRN
OE1EPW
Of3fN
W4FRU
DK20C
DKIIKH
N1NA
A01 S
w. ...
W2FLO
m J
OJ2BW

.'0
IILCJ
WA2MF V
OL1SV
W. W
SMIOJZ
eecw
N1E8
W1KTl
JA8RIL
NSfN

Last stop in May for John
Ackley KP2A was at the nome of
Father Marshall Moran 9N1MM,
in the Himalayan mountains of
Nepal. John's f ir st morn ing
there (evening in the US) was
May 22, when band condi tions
were ou tstanding. if not phe­
nomenal. He was as loud on 15
meters as the woodpecker!
John's Nepal visit followed op­
erating at 807 Maldives. VS5
Brunei, HS Thailand, and pre­
ceded his final stop at CR9
Macao in early June. All soon­
sored in part by the Inter­
national OX Foundat ion.

Several operations took place
from Cocos Island. with a virtual
flotilla of boats from Costa Rica
arriving with hams nearly every
weekend . Tl9CF , TI9XXX.
TI9FAG, T19PN, and TI9CC were
all heard. Their favorite haunt
appeared to be the low end of
the 2O-meter phone band (14200­
210) in the early evening hours.

Operations which did not take
place included the YV0 Aves
Is land operation , originally
scheduled lor the CO WPX
Phone Contest in April , post ­
poned once. then cancelled. It
was rumored they arrived by
boat at the wrong Aves Is land.
there being two near Venezuela.
VE3FXT did nor come on from
Burma. the rumored Bajo Nuevo
activi ty in late May did not hap­
pen, and none of the China can­
signs heard on the bands were
anyth ing bu t bogus. A "CE0ZJ"
on Juan Fernandez was worked
by many in April and May but is
disowned by the Chilean qovern­
ment authorities. And Z52MI on
the bands is a f igment of vourto r
someone's) imagination after
June 10; Johann left then and
his repl acement on Marion
ISland is not a ham.

aSL cards out in quantity in
May gladdened Dxers' hearts:
3C1AA, 3C0 AB . TZ 4AQS ,
TN8AJ , 8Q7AL. and more.
Glorioso cards are supposed to
have come out in early July, as
are WA2FIJ/Kingman Reef con­
firmations. The accompanying
list of managers lor May actives
should help you gel what you
need. KL71RT was notified by
the post office that a bundle 01
QSLs headed for the ARRL out­
going bureau in Newington was
lost without a trace. These were
for Europeans and Japanese
worked during the 1979 COWPX
Phone Contest. ET3PG cards
can be most easily obtained by
ensuring you ask the operator
for his full name and his PO Box
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

in Addis Ababa; each station op­
erator handles his own con­
firmations separately.

Jim Smith P29JS reports fur­
ther progress in arrangements
for an operation from VK0 Heard
Is land late this year or early in
1981 (see letter in this column
last month). Finances will be
considered; the boat ride is ten
days each way and Smith envi­
sions a t4-day stay on Heard ,
We are encouraged by his ad­
monition of " two contacts only
per station, one phone and one
CW:' Now that's planning.

TN8AJ continues active from
the Congo Republic when cir­
cumstances permit. One of
those circumstances is the

•

from page 6

is no way in the world for man­
kind to do without this impor­
tant way of ute.

I pointed out that it was a
Frenchman who had the con­
cept and got things started
towards the European Econorn­
ic Community and that the
logical extension of this con­
cept was one Europe, with a
common language, common
money, and a single qovern­
ment. This had worked out well
in the United States. I man­
tioned, with the best parts of
each culture being preserved.

With the communications
and travel systems we have
now. resistances toward a world
melting pot concept will only
slow the eventual process, not
prevent it.lt isjust too simple for
me to travel to the Netherlands,
bringing my little envelope of
English with me and thus chill­
ing, to some degree, the use of
the Dutch language. Our export­
ed movies and television pro­
grams put even more of a chill
on resistances to Eng lish. I sat
in Delft, spending a good part of
an evening watching a special
program on television. They
were playing a full day of
American TV so the Dutch could
see what it was like. I have never
bothered to watch "The Ropers"
at home, but in Delft I watched

availability of electric power.
Approval for sending his card
fo r DXCC credit was finally ob­
tained from Newington in late
May. WB9TTM handles the
cards only for when he has han­
died a list operation for TN8AJ;
otherwise, the cards come from
OM2XLO.

TL8WH, at an embassy in
Banqut. Central African Re·
public, expects to be stationed
there at least two years. He is
primarily active on zc-meter
SSB. W5RU is the aSL address.

VK30T's Christmas Island
VK9XT operation in March, t980,
netted 15,000 HF contacts in 150
countries, plus 1700 a-meter
contacts with eleven Asian

them and enjoyed them. Ditto a
Sinatra special which went on
into the early morning hours.

Next, the scene shifts to
home and a segment on "60
Minutes," I think. It was reo
corded while I was away and
had to do with the gradual
change 01 the US to a bilingual
nation. Spanish is slowly being
accepted as a second language
in our country. The pressure is
on from the millions of Mexi­
cans who have come to our
country ... from the Puerto
Ricans, who have come here to
escape the poverty of their
country ... and the hundreds of
thousands of Cubans seeking to
get away Irom Castro.

One of the things which has
helped to make America strong
has been the melting pot syn­
drome and I think we should all
fight to keep that going for us. I
don't know if you know this or
not , but English used to be the
official language in Puerto Rico.
That got changed some thirty
years ago as a result of a visit
there by Eleanor Roosevelt . . .
who put the pressure on to get it
changed to Spanish ... with ob.
vtous success. That is what I
was told when I first visited that
country, back in 1955. They had
been having problems at that
time with the Spanish speaking
people getting into fights with
the Americanos .. , stoning our

countries. Steve has answered
over 5000 direct ost.s plus an­
other 3000 via bureaus. Steve
also operated VK2ATZ Lord
Howe in the 1979 CQ WW Phone
Contest for 10.000 contacts, but
has been surprised to receive
only about 3000 cards for that
one.

Dave Gardner K6LPL received
the Southern California OX
Club's annual "nxer of the
Year" award at the Fresno OX
Convention in April. Dave be­
came a nam-snack/ttousenolo
name in January as part of the
K6LPLlKH5 operation from
Palmyra and clinched it by mak­
ing over 12,000 contacts ainqle­
handedly from Johnston Island

military buses.

English is the most common
language in the world and I think
we should keep the pressures
on to make it the world lan­
guage. I think we should do this
particularly at home, pushing
back the tide of signs in Spanish
and French which are infiltrat­
ing our society.

The common language of
amateur radio worldwide is
EngliSh. Indeed, thousands of
people learn EngliSh through
their interest in amateur radio
and their contact with the
almost universal EngliSh speak­
ing community we have on our
DX bands.

But if we acquiesce to the
pressures to let children who are
being brought up in this country
stick to their non.ancueh
tongues, we will be starting to
unravel the melting pot concept
which made our country so
strong and into such a single
society. Sure. it is more difficult
on children who hear nothing
but Spanish at home to learn
English and deal with it in their
schoolwork. But we've been
through that for quite a few gen­
erations as the Germans arrived
in large numbers, the French,
the Polish, the Irish, and so
forth, The first generation was
the most difficult for them, the
second had very little problems,
and by the third generation the
melting had been completed.
But suppose we had arranged
for whole towns to speak Ger.
man in Minnesota and other
towns to speak Swedish in wrs­
consin , Spanish in Texas ,
French in Louisiana, and so
forth? Out in Pennsylvania they
would be talking Dutch ... and
it would be a mess.

in April. The story in his own
words accompanies this col­
umn.

Hugh Cassidy WA6AUD, pub­
li sher of the West Coast OX
Bulletin from 1968 to 1979, was
inducted into the CQ OX Hall of
Fame in April, also at the Fresno
Convention. Cass and his wife
Virginia put out the bulletin
every week by themselves with­
out a miss for over 600 issues.

All of the information for this
column came from The OX But­
tettn, a weekly publication out of
Vernon CT. Please send your
photos and comments to the
editor at the above address.
Thanks to SM6AFH and K1RIF
for the photos this month.

WHERE IS HAlll CRAFTERS
NOW?

A recent article in the Miami
Hera/d welcomed Hallicrafters
to Miami. It is just gelling
started there, with about 120
employees at present making
products for the telephone field.

In Ihe 1930s through 1950s,
Hallicrafters was the number
one fi rm in the world in commu­
nications receivers. Few hams
did not cut their teeth on a Halli­
crafters receiver during this
period. Many of their WWII
SX·28 receivers are still in use in
the backwaters of the world.

What happened to Hallicraft­
ers? Well , they were doing fine
until the early 1960s, despite a
growing number of disappoint­
ing receivers being produced.
This slippage in quality had a lot
to do with the design otrnos­
oonres of the Halligan family,
where new sets would emerge
hom the advertising department
and then engineering wou ld
have to do the best they could to
live up to the ad claims and the
pictures of the dummy sets ap­
pearing in the ads. Hammarlund
and several other firms began to
take advantage of this weak­
ness.

The big blow came when in
1964 amateur equipment sales
dropped over 85%, responding
to the AAAl petition to the FCC
to take away most of the phone
bands from most amateurs un­
less they passed a much stiffer
ham exam and code test. The
bottom dropped out and it was
at this time that Hammarlund,
National, Harvey Wells, and
most of the other fi rms making
ham equipment faded away.

Hamcratters got a shot in the
arm making military equipment
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for the Korean war and turned
out more for the Vietnam war,
but it was qone from its old pre­
eminence in amateur radio and
shortwave. They tried other ap­
proaches, but eventually were
taken over by a CB firm in
Dallas. As interest in CB died
down, Hatucrat ters was reduced
to nothing much more than a
name and the contents of a few
packing crates.

One of the CB owners bought
out the name and the assets,
fired everyone still involved, and
moved the works to Miami to
start over. The assets were fur­
ther reduced by three substan­
tial thefts of the stuff shipped to
Miami. Still, they are back in
business and the name will con­
tinue.

The name flared into visibility
a couple years ago when an em­
ployee of Harrrcratters wrote a
letter to Baldwin complaining
about the ARRl. The chap re­
ported that the League re­
sponse was to try to get him
fired rather than answer the
complaints. Later the chap reo
ported that Baldwin had been
successful and that he had in­
deed been fired as a result.

Hammartuno was a most suc­
cessful producer of superb re­
ceivers for many years. The 1964
crunch hit them hard. Not long
after they got caught by this
sudden stop in sales, they were
selling off their capacitors and
parts. National responded tothe
stop in demand for receivers by
putting their money in military
contracts ... and it didn't take
much of a miscalculation in that
field to put them into bankrupt­
cy.

All three major firms had been
weakened considerably by qet­
ting into the sideband field late.
By 1957 I was trying. as the edi­
tor of one of the two ham maqa­
zrnes. to convince the manage­
ment of these firms that sloe­
band was going to completely
replace AM. They wasted sever­
al years of valuable product
development time. allowing
Galaxy and Central Electronics
to grow on sideband equipment.
They were just really getting into
sideband with strength when
the 1964 blow came, not only
finishing off uamcratters. Na­
tional, and Hammarlund, but
also doing in Zenith, Galaxy,
Johnson, B&W, and everyone
else. Only Drake, which was just
getting started in the receiver
field, survived the debacle. Their

sales of TVI filters kept them qo­
ing.

UFOS AGAIN
The lack of hard news seems

to have thrown the world of
UFOlogists on hard times. A few
years ago there were several or­
ganizations which were actively
following up on UFO reports and
publishing monthly newsletters.
The oldest and biggest of them,
NICAP, seems to have cnsap­
peered. with reports that some­
one took over and took the mon­
ey. I don't even see any current
references to APRO. which took
over as number one when
NICAP began to go downhill.
Now there is a MUFON in Texas,
but their newsletter has little ex­
citement in it.

I've been following the UFO
news from the first, trying to fit
reports together into some sort
of pattern. We have had amateur
radio UFO nets which were
started and then faded away,
but t hey have never acccrn­
plished anything of substance.
Indeed, if I thought that amateur
radio could help to throw some
light on the subject, I'd be push­
ing for whatever I thought would
help.

At one t ime it seemed like it
might be possible to take advan­
tage of UFO reports to alert
teams ahead of them so a better
effort could be made to investi­
gate the phenomena. If people
only had early warning, they
might be able to get out tele­
scopes, cameras, electrostatic
sensors, and other equipment to
help us learn more about UFOs.
Amateur radio seemed l ike the
best approach to such a warn­
ing system ... but somehow
ham nets never really clicked
and nothing came of the idea.

After read ing several thou­
sand UFO reports and just
about every book published on
the subject, I began to suspect
that there was more than acct­
dent involved in the lack of really
substantial evidence that UFOs
exist. With many reports telling
of their instant appearance and
disappearance, there was a
strong suggestion that some
sort of time travel might be in­
volved. This would answer a lot
of questions which otherwise in·
vofveo impossible to accept da­
ta.

What other reasonable ex·
planation for the cave paintings
from 17,000 years ago which de­
pict the same saucer-like ob­
jects which have been reported

right on down through history?
No civilization is going to make
the same model travel uni t for
17,000 years. But if anyone were
to invent time travel, you can bet
that teams would be going back
to write an authentic history of
our planet. We don't know the
rules of time travel yet, although
some recent theorizing about
Einstein's equations has per­
suaded many sctenttste that
time travel may one day be prac­
tical.

One of the main worries has
to do with what happens if you
go back through time and kill
your own grandfather. What
then? This either can't happen
or else it is possible to change
events ... nei ther of which con­
cepts can be grasped with any
clarity. More likely is that time
travelers have some rules which
they damned well better follow if
they are going to ever return to
their starting point. If so, it may
be that the rules w ill cover mak­
ing changes in fhe past which
could affect the future ... such
as leaving evidence behind of
their visit (SUCh as we have been
looking for).

There are a lot of reports of
fake government agents who
have confiscated the betlerUFO
pictures which have been taken.
There are hundreds of reports of
people who have met the UFO
travelers, but the surprising
thing is the almost total lack of
consistency in their reports of
what they were told. Of, course,
if time travelers have a need to
create confusion so as not to
change the future, th is would ex­
plain it.

Once you remove the concept
of time as a barrier in t ravel, you
can go anywhere you want, so
the prospect of some other civil­
ization visi ting our planet be­
comes not merely possible, but
Virtually inevitable. And once
they arrive. they will surely want
10 check back over the history of
the planet. Th is would hold for
all visitors ... which might help
explain the variety of beings
reported by contactees. Some
short, some tall, some fat, some
thin.

If this is an even c lose guess
to what has been happening.
our trying to get more accurate
data on the UFOs would ob­
viously be doomed to failure.
Thus, even if we were able to get
a ham net working to help catn­
er more data on the UFOs, the
end result would be nothing
more substantial than we have

at present ... or else the future
might be Changed ... o r the
time traveler might go pltft.

I do appreciate getting news­
paper clippings of UFO reports,
so keep 'em coming. And if there
are any serious organizations in
the field, I'd like to know abou t
them, too. In the meanwhile, I' ll
keep enjoying the swamp gas
and plasma explanations for
UFOs.

6000 WORDS PER MINUTE?

One of the projects that I am
working on with the microcom­
puter industry has to do with
promoting the concept of erec­
tronic mail. A number of large
firms are working on the project,
but I think it will be possible for
the microcomputer industry to
pull an end run and beat out Ma
Bell, ITT, and any other firms ln­
terested in cornering EM corn­
muntcatrons. And that should
even include the post office.

If the microcomputer industry
can come up with a slick system
which will enable any micro­
computer user to send mes­
sages to any other user, all
automatically and via the tele­
phone wires, I think we'll have a
working service before even IBM
can do anything about it.

The basic idea is to have a
box which will plug into a micro­
computer and also into the tete­
phone lines. This would allow
you to write a message via a
word processing program, and
then it would ask you for the
phone number to wh ich the meso
sage is to be sent. From there on
it would be all automatic. The
box would disconnect your tete­
phone so you would not be able
to pick it up and screw up the
communications. It would then
dial up the desired number ...
and keep at it every minute or so
if the number is busy the f irst
time around. When the connec­
t ion is made, it would cause the
telephone on the other end to be
disconnected and turn on the reo
ceiving computer. Then it would
send the message, along with a
verifying system which would
make sure the message was
received correctly. Once the
message was completed, it
would disconnect .. . unless the
other person pushed a hold but­
ton to hold the circuit for an rm­
mediate answer.

The incoming message would
be stored on a disk and perhaps
a light would indicate the ores­
ence of a message. Naturally it
would be simple to have the
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receiving system automatically
forward the message to any
place you want, all automati­
cally. Th is would enable you to
have your " mail" delivered to
you both at the office and at
home. You might even be able to
get it in your car, if you want.

Okay, how does this tie in
with amateur rad io? Well, reo
member that we are talking
about sending the messages
over phone lines " , and the
bandwidth of these lines is
about the same as we are used
to with amateur radio, Thus, any
message system we can use
over the phone lines we enoutd
be able to use wi th amateur
radio.

The present standard for tete­
phone computer communica­
t ions is 300 baud, the same
speed we are presently autho­
rized to use for amateur radio. I
think this is pitifully slow and I
hope that many amateurs will
join me in trying to get this tid
taken off our restrictive ASCII
rules. I've had word from some
reader s that there are systems
present ly in use wh ich are send­
ing ASCII over the phone lines at
9600 baud. Now that' s more like
it!

For those of you who are not
sure row fast or slow 300 baud
rea lly is , let me decipher this
term for you. A baud is a single
bit of information per second.
Our ASCII code normally has
eight bits to send the character
plus one start bit and two stop
bit s, for a total of eleven bits.
Thus at 300 baud we would be
sending about 27 characters per
second. rnars 1636 charac ters
per minute. That translates into
272 words per minute ... which
is about the speed of a slow
reader . Anyone w ith some
speed reading training can whip
along at double to four t imes
that rate.

If they are able to send 9600
baud over phone lines, then we
should have li ttle trouble in
shifting to 1200 baud for our
ham communica tions, .. and
without exceeding the band­
widths allotted lor voice chan­
nel s. That wou ld give us a
throughput of 1000 words per
minute, which is more like it .
There is no reason why an ama­
teur should have to use a chan­
nel every second that he is in
contact. At that speed, we could
get our messages across quick­
ly and have the channel open for
others to use while we are reao-

ing ana getting ready to reo
spend.

Getting back to the electronic
ma il, I 'm working in the direction
of the 1200 baud standard at
presenl.lf it is really prac t ical to
step that up to 9600 baud, t ine
... that would be great. But we
do want a system which will
function over crummy phone
lines and make it so a very high
percentage of our ca lls are han­
dled without error.

Now comes the crux of the
idea. Studies of the words used
for ord inary ma il show that only
200 English words consti tute
over 80% of the words used. II
you think about that for a m0­

ment , you 'll see that we could
set up a simple dict ionary ot 250
words and represent them by
one byte o f in formation. We
could pul this d ictionary on a nt­
tle ROM chip and greatly speed
up communicat ions by having
our computer look up the byte to
represent each word ... trans­
mit that byte at information and
then the process would be reo
versed on the receiving end.

The next step is to set up a
larger d ictionary ... perhaps
30,000 word s .. , which wou ld
be represented by two bytes.We
could have specially mc tron­
ar ies for certain interests and
businesses for another thou­
sand words. Words not in the
dict ionaries would be sent one
charac ter at a time via the usual
ASCII.

The net gain of such a system
would be to permi t messages to
be sent at an effective rate of
about 6000 words per minute,
even thoug h the tra nsmiss ion
speed is only 1200 baud .

Once we have such a svstem
working for electron ic mail use
with microcomputers, we could
then use the same shorthand
commu nications via amateur
rad io . .. over the short wave
bands, via satelli tes, and even
through repeaters.

One interesting aspect of the
system would be the ease wit h
which it could be made confi­
dential for business communi­
cations uses. By changing the
bits around ... a simple matter
for a computer .. . the incoming
messages wou ld be almost im­
passible to decipher because
the wrong wo rds would be
looked up in the dict ionary
ROMs.

Oh, and one other possibility
... once you have your dic ­
tionary set up in a ROM, it would
not be difficult to change these

ROMs for translations into ou.
ferent languages. You could
send Eng lish and have it come
out in Arabic or Italian! You 'd
have to be careful of some slang
phrases, which would translate
odd ly, but most of the messages
would come through we l l
enough. This would not hurl
amateur communicat ions at all
... and would greatly inc rease
interest in many foreign coon­
t ries where our present oeoen­
oence upon English is a prob­
lem,

It any amateurs are interested
in getti ng started working with
any parts 01the ideas described
here, you may be sure thai 73 is
interested in getting articles on
the resu lt s of this work ... the
c ircuits evolved, etc.

MORE RADAR JAMMING

There have been some rumors
of actual communications use
of the 10.5·GHz rigs designed as
radar jammers but marketed as
ham transceivers as a strata­
gem to avoid FCC censure. If
anyone has had any success in
legal use o f these rigs, we'd like
to get information on it.

Dave W40XC sent me a copy
of an article in Law & Order
magazine (Ju ne, 1979) on a new
system for generating radar
jamming signals. In this one, a
series 01 tiny antennas tuned to
10.5 GHz are attached to the
ignition wires ot the car and
thus radiate powerfu l broad­
band signals at that frequency.
The article points out tha t this
also tends to make the use o f
your car rad io and CB (also ham
rigs) impossible. It's an inter­
esting approach and probably
within the law. I don't think there
are any standards for max imum
ig nit ion noi se radiati on ...
o therwise, my Datsun 280Z
would have been removed from
production.

No one seems to have yet
come up with a legal radar jam­
mer which is bet ter than the one
we published by Sterling Olbe rg
W1SNN in the 1976 Holiday
issue of 73 MagaZine. You know,
at the time the art ic le came in I
was so enthused by it that I con­
tacted a manufac turer and inter­
ested him in making the un it. I
couion't see why they couldn't
sell tens or even hundreds 01
thousands o f smoke detectorl
nullifie rs. Then I contacted
Olberg and he said, no, he had
another f irm which was Inter­
ested. I think it all died about
then , so the world never

benefited from the brilliant con­
cept and Olberg lost out on
maybe a million or more in
royalties.

The idea was simple. The
Olberg detector worked on the
pr inciple of using a tuned anten­
na horn , just like the kind
smokey uses. This, being tuned
to the frequency at the radar,
rellects back a much stronger
signal than the car. A second
diode in the antenna, fed by an
audio oscillator, modulates the
reflected signal , return ing it with
the tone (and speed indication)
of your choice.

Despite a continuing f low at
laws from states trying to requ­
la te rad io reception, the FCC
has so far remained steadfas t in
protec ti ng the r ight of any
cit izen to tune to any frequency
he pleases. The restriction is
that most radio s ignals may not
be used for personal gain. This
is cont rary to the laws of states
trying to rest ric t the use of scan­
ners which will rece ive police
signals or outlaw the use of
radar detectors. It is also a pain
in the butt lor the MDS and
salellite television people, who
would like to have the govern­
ment protect their t ransmis­
sions so they won 't have to en­
code them. My hope is that they
be as successful with the FCC
as amateurs have been.

The recent Florida attempt to
outlaw radar detectors on the
basis of savi ng gas is just
another illustration of the blind­
ness and stupidity of many
legis latures. Study after study
has shown that the 55 mph
speed limit has so little effect on
saving gas that it is rid iculous. It
has had no demons trable effect
on saving lives either. It has had
a wonderfu l effec t on raising
money via speeding tickets,
which I th ink is more to the heart
of the matter. A one pound in­
crease in tire pressures would
save far more gas than the
speed limit. Replacing just 5%
of the stoplights of the country
with stop signs would save five
times as much gas as t he
government even cla ims the
speed limit has saved. And hav­
ing all stoplights change to
blinking l ights late at night
wou ld save about a half m illion
gallons of gas a day!

I see no sign that there is any
serio us ness about saving
energy. The highways are stil l
brightly lit all night and many
government bu ild ings leave
Iheir lights on all night. Sports
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cars generally use less gas at
higher speeds than at 55 mph,
since they are designed and
tuned lor the higher speeds.

In the meanwhile, the elec­
tronic warfare continues, with
the public getting more and
more led up with the lying and
harassment. The police are
wondering why people think o f
them as the enemy instead 01
helpfu l fr iends. Now that they
have made most of us into
criminals, we are the enemy
... unless you are one of t hose
people who are ho ld ing up trat ­
fie on the parkways by insiSting
on poking along at 55.

27% IMPORTS

The conti nuing debacle o f
Chrysler and the mount ing toss­
es to foreign car sales has come
as a su rprise to Detroi t. I am not
sympathet ic wi th the problem.

To get into a situation like
this, the car manufacturers have
had to be deal and blind to what
has been gOing on. Obviously
they don't read the car maqa­
zines, whose editorials for the
last twenty years have been ex­
hort ing Detroit to prov ide cars
wh ich are fun to drive and as
economical as those from
Europe.

My fi rst foreign ca r was a
Porsche. I started driving with a
'40 Ford and then stepped up to
a '41 Ford. These lasted me until
I got out of school and st ar ted to
ma k e some mo ney, wh ich
brought about my firs t new ca r
in 1954. I t ried a Dodge and
brought it back after one week­
end . .. il drove li ke a truck com­
pared to myoid Fords. I settled
for a new Ford, but I was not a
happy person. It was big and
clumsy and nowhere near the
lun to drive 01the pre-war Fords.

In 1957, a good friend of mine,
Ken Grayson W2HDM , got in­
volved with an MG sports car
and car rall ies . I looked over the
sports car field and decided on a
Petsche Speedster for $3,300.
Ken tr ied my Porscne and then
quickly got rid o f his MG and got
a Speedster. Th is was like the
old Ford, only inf initely better. It
could go 120 mph and still be
safe r to stee r and drive than
most Am erica n ca rs at half that
speed. The handli ng was in­
cred ible and so was the fun.

In no t ime at all, I got involved
in car ra llies and began to bu ild
up a bunch of t rophies, even
placing well in some of the Na­
t ionaIs. In 1958, I was made
president of the Porscne club

and made a club tr ip to the fac­
tory in Stuttgart , where I picked
upa car lor a friend in New York.
After picking it up I d rove it all
over Europe, even getting some
practice at racing with it on the
Solitude race track in Stuttgart.
Now that's an exciting sport, but
far too expensive and t ime con­
suming for my life-style.

In the New York area, there
was no problem in going on from
one to three ra ll ies on a week­
end, interspersed with some of
the three-day nat ional rall ies put
on by t he Sports Car Club of
America. At first I went as a navi­
gator, worki ng on a system
which would si mpli fy that chore.
I worked it out and then taug ht it
to a few people , .. some to
navigate for me while I did the
driving and some just f riends. I
didn't want too many to know
about it because it gave a tre­
mendous edge in winning.

For those readers who have
never been on a car rally,
perhaps I shou ld explain about
them. Normally you are given
your route instructions about
one m inute before you start on
the dr ive . Short ra llies run
perhaps 100 miles and the long
ones often 500 or more. You are
supposed to always drive wi thin
the posted speed limits and to
s tay exactly on lime according
to your instructions, which ln.
clude the average sp eeds you
are to drive. The fu n comes in
when some of the inst ructions
are a bit vag ue or you ma ke a
wrong turn and then have to play
catch up.

In 1959, I got enthused by the
newly released Porsche con­
vert ible 0 and bought one for
delivery at the factory. I saved
enough on the purchase to pay
for the tr ip to Europe, so it was a
good deal. After driving the car
for a year, I decided I didn't li ke it
as we ll as the Speedster, so in
19621 shipped the old Speedster
back to the factory and had it
refurbished. They put in the
latest and hottest eng ine and
made it just li ke new , .. wh ich
wa s exciting because they had
stopped mak ing that particula r
model and I li ked lt.! kept the ca r
unt il 1972, when I sold it to a
dealer. It was rusted out a bit in
the f loor , bu t otherw ise I'd kept
it like new. It had over 200,000
miles on it , probably 50,000 of
that on ra ll ies.

Since that time, I' ve had a
number of VWs ... two vans,
both ro lled over and demolished
by 73 employees .. , a couple

of bugs whose engines were
burned out by our employees, a
Vo lvo, a Mercedes 300 sedan,
some more VWs (hatchback
models, both still running Irom
'67 and '68), a Rover 2OOOTC,
probably the finest driving
sedan I've ever had, a Datsun
240Z and now a 28OZ, a Mazda
RX·7, etc . A couple of years ago,
I decided to get a van to use as a
mobile o ff ice and made one of
my poorer decisions . " a
Dodge. Not only d id the dealer
cheat us, but Dodge also re­
fused to do anything about it.
saying that t heir dealers were
not their responsib ili ty. The van
didn' t run much for the f irst year
and a half. Fina lly, we found a
Dodge dealer who cou ld get the
engine to ru n, but it still dies
now and then, not encouraging
any real conf idence in the thing.

Detroit saw sales of VWs and
o ther foreign cars building up
over the years and they laughed
and ignored it.

Recently, we needed a small
sedan for the business. We
looked over the market carefully
and it came down to a Datsun,
Toyota, VW, or Mazda. Nothing
made in the US was even in the
ba ll park. Oh, I'm quite familiar
with American cars, since these
are what I have to ren t when I'm
on trips to hamlests and con­
ventions, We got a VW Rabb it
and it's been perfec t.

It isn't a question of the price
of the ca rs as much as it is the
hand li ng . Detroit makes nothing
like the RX-7 at any price. I' ve
visited severa l Amer ican car
plants and the di fference in
worker approach between these
and the Por sche plant was vast.
The Porsche workers put great
pride into every car they worked
on, There were no iII·!itting
doors, no missed spots of paint.
no glue on the upholstery .
Everything had to be absolutely
first class every inch of the way,
Both used production lines for
assembly, but in one case the
workers had t heir hearts in their
work and in the other they were
there for the paycheck and li llie
more ... getting by.

The result was a Porsch e
which I used for 15 years and
eventuall y so ld for nearly wh at I
paid for it new ... and which
was still running perfectly, even
after 200,000 very tough miles.
There wasn't a ratt le. We'd be
using that Rover today it a han­
dyman hadn' t tota led it , racing it
in our driveway while I was on a
trip.

Why is it that virtually all 01
the improvements in car des ign
have to come from abroad? And
why, once they are made, can' t
Detroi t pay attention and at
least get there second best . ..
instead of last? I think it was the
Maserati which inspired the Dat­
sun people to design the 240Z
car and mass produce it. This, in
turn, brought on the 260Z and
280Z " , f o l l o w ed by th e
Porsche 924 look-a like and the
Mazda RX·7. You see a lot 0 1 all
these cars on the roads today,
and s till Detroit is making
nothi ng comparable . , . at any
pric e.

When was the la st t ime there
wa s anything innovative from
Detroit? We are s till seeing them
trying to dump gas guzzlers by
offering rebates when there is a
serious need for really fuel-effi­
cient ca rs. I Ihink they could
develop a t cc-mue-per-ceucn
car if they wanted to do it . I
suspec t that such a vehicle
would be a combination gas!
electric car, wi th a constant
speed engine generating the
current. Once you stop asking
an engine to provide power over
a wide range of speeds, you
greatly simpli fy its design. You
also are able to get it to run on
almost anything from kerosene
to olive oil. The engine becomes
sim pler and less costly.

By using a battery to store the
energy Irom the eng ine, you
have the power needed to start
up the ca r or to accelerate. On
braking, you use the mot ors
which drive each of the wheels
as generators and put the cu r­
rent back into the battery in­
stead o f wasting all o f that work
in heat through the brakes. Oh,
you don't get very good zero-to­
s ixty t imes wi th such a system,
but you do gel very dependable
transportation and the fuel
economy we've been seeking .
Not that the car would be too
draggy . .. re m e m b e r t hat
trolley cars have electric motors
driving their wheels and they
can th row you around pretty
we ll when they start up, w ith all
fou r motors in para llel ac ross
t he battery .. . shi ft ing to a
se ries cond ition for c ruising. We
have so me small, lightweight ,
souo-stat e controllers the se
days which should be ideal for
contro lling such a system.

Are we ready for a car which
can ru n tram gas, d iesel fuel ,
alcohol, or any other common
fuel .. , and get over 100 miles
per gallon? I t hink it m ight sell.

73 Magazine · August , 1980 157



NO/UN .....ERIC'"

from page 26

loll. . ...
G_
. ..._Q
M_ •

'-G_. II, ...._.......
lIoput11", 0 1 C.... , ..do,-
C IO••....,.
C "" . 01,110
II";
II... do 0<0
l,bo"•
En••o.
(,nqu.
Cro..'
H'gue_ 1I
"'","ord. m " 5' p . ul
• • ,0"0
Glo"olol.I ....
J".n 110 No ElIr.,...
A. un,on
1romolin
8 .",.,u.n.....ln.
l.mp.du.. ' "Iond
P. n.o".... ill.nd
Dj'bou li
SoYCn. Ii••
TlOnl'oi
5.0 Tomo " "d P" nc.OI
Sud."
Sou' h Sudan
Egypt
Comoroon
C.nt'li "'1"••" Emp'"
Congo
Gabon
Cnod
I.or, Co..,
Bonin
M ..
H d 111.nd
A'd.b'. ill.nd
Ch...,I!DI09O GOIcl.,
D.I""' ....
f . ·ouh..
tlPPOr Voll.
S•. H......
A.,:.nli<>ol l...""
GOU\Ih 111.nd . nd
T" .II...... C.......
II_ I i.
Soul" A' ''CI
Prone. Edw..d 111. nd
11''- .11-
Sourh , "'Irle.
IH._ .

""''"9'''' $ ' . ,,_
" _ " 'UI
11_ ..,.... 1"­
[_'on" G,,_"
SW ......
T I
Ilopubloc 01 Gu_.,- ­
lilly.
Tor' .......

"-M I, JIl__
M..-i .....0­'­-­.....'"­"-",­••10..;.....
••kh.. 101."".
oo-
~

500<0. l_
11_",01 Z.....-Il... ndo

"'moric.n h mo.
WOO . 111.nd
toI .,"Il.II II I.nd.
p.pu.. ..... Guin..
Tu• • !" 111 . nd
Au."' Io.
t ord HO.' I.I'M
Willil lll. nd
CIl,,"mll lll. nd
....10 "9, Cocos 111. nd
M" .,.n 11M'
"orlol~ II I. ....
" o<;ou" " '''"nd
lI" lilh P",,"n.. 1.......1
G,...." ,. " nd
Dco.n I nd
CIIri "_
Pilc n 1.I.nd
l_ '''.nd. 50<0'"
.nd C_".,
I_ T2I,--,_.
J • • •
$00_1..
....., !non....H_.._e-_....
SouOhe-Iol_0_-
N.. 2._

""". ....... C.q~ ...
C..._1Ilond
Ror od.c,--Fiji Iolandl
w....... s-ooo

3BO.1
'N,..
X
,~

"""~
~

~

'0
sr
w
sv..
sz
~,.
"""10. VS9
~..
k
~

~..

"56, "HH
"W, .. H9

"..
T2, VAH

"....,...
""......."."."."...
'"''"
'0'm
ve. ' C. YO
n. rc. YD
,a. ' C. 'D
' II. vc. YO
'B. 'C. YO
U

'"."
'"fi
"zt,
fi
~,

."••
AfRICA

~

"~
' "' "'ce
on
D2.3

"~
'",u
'"'"...m

'"FBHW

' ''''"U

'"'"'"'"'""'..,"
J2. Fla

"se
ss
sr
sre

'"uu
'0

"rr
ru

'"tz.".00
. 00......
xr."."...
ze
l 5'- 2.'.0
zsa
zsa
esa

, _ Ropubloc

' ........... T_
"-"'01 .. ......-·11 ...·" .. C_ I
f_n~

.... ... " f 1• ••_
SOi , _....."';.""­co._Tor..-
I . ... , H..._ . _",on_.
h C••_
"" C_G___.,,-,--
H. .....n ..Iondl...... ...-
1_1 1..-
. .... . y ........
R__ A_'

P""""

A.oot>..o.h.n
G.orgi.

"'rm. n..
T u'~om.n

U.bok
lod, n,'

"Ilk"
K"l n"
Hong Kong
K.m.,.n iI
Indi.
"'M.m.n' N;cob. '
l.cc.di. ..
Khm•• A' oublOC
V.o.n.",
l.ol Poo plo·. O. m. lI.p
Bu, m.
AII~ ·nl ... n...~S,,,.
Sor.II,
Sr' lIn~.
'.m.n
I.....C,""'.
Pooolo'. D.m 11' 0 01 , _
N...... llono
Sa"'" .0.10....,1"0
• • it.
G eom_
.. u ..

.....1 '.'.0_­
Sa.... ~0­--..........~. J .....I "' ''..r

0000." II
II ' ...
U _ A••b ( .... . ,..
G ...........
P n
T n,­
M. M
".11_"_._ _.
Tn.' ....
Sa r.....
J'I"'n
O• •n• •• 11l,... . u 1'·1
011........
MOfl9oI"
Jord.n
US • •I" n J.oon
l.b ......
B."Ql• .,. ..
' u"' OY
......1;0 ASFSA

N"",.,
lU""'b/)u'9
' u'g. rl.
s.on .orlno
"'ullI"
f inl.nd
......... I .
• • rt; " 11..1
C. ..ho••O.....
B''lI 'um
f ._I•••nd.-,.
" o"...I.nd•..-p.....ndG._•
C....0-._..._n''''_
....I ....
( _ . nIlSfSIl
f ..... _ ll_............,..
U~r_

...hoN 1l5f51lM__

l.-.....,,-
lI........_­,_10..._.
Gobo.....M_.
ITU,G_.

r.;- . "

"' S,A

"'"'ca
~

"ec,.
H4 . VII.
JO. R""
10.1J '
RI , KH.

",
'"KG' . RH',-
""~ GI1

' "''"'KJ. K HJ."iI.KHI
K .... R"~R
...... "H~

u.
""."......
"..
' "'"Hl. H.
Hl . ...

"'HZ. 1Z
J...·JIl
JIl• . K....
10 . K""
"""00
sa

"U.... tlK, tlV.
UW.·g
UDI, UKK. D. K
Ufa, UKaF, 0,
G ,
uc•. UKaa
tl HI . UKI H
UII. UKBI
UlI, UKll . II
Ul1. UK1
U"I, UKa" , N".VS9K
vu

'"."
"".W
"..
""'""•W
<l.U
!114 , ZC
ro
U .

,",",..
'M''M''M',"
"

"""M'
ce
G",",
G;,

"0 "
oo
at..
' M

"..sv
av..
"tiA. UU . J" • . •
UA' .UKI
U"'2.UUf
U ' . UK. UT. U,~
uca UU
UOs. UK 50
UI'2. UK~I. I'
002. UK2G. 0
U1l2. UK11't. T..
"""U
"..

Chil.
E.......
San F" i,
J ...n f ....._ .
11011>..
U"'IIu.y
F......,h Gu;....
[ c ..._

G. I.I"'_ I I .
Col bi.
81 jo 0
Ml llIOlo I • .
San "'nd..I '
Pro.;m,nc••
Pon.m.
HOndUlO1
S.. . n II.
C.n. 120no
"'<ven,,"o...
Bon. i, .
N"hOlI.ndIAn. ili..
B.uiI
F"n.ndo d. Noronh.
St. 1"1'" St. p .ul
Trinid.d. , M..lim Voz I.
Su,in o",
Gu".m.l .
Co.lo Ric.
Coco...
B.Ii",
F.I~,.nd II,
Sou 'h G....rg;. I•.
Sou'h Ort;noJ I.,
Soulh S.n<t" 'ch I. ,
Sou.h 5 1>o1l.nd II
souln G••n.m OO nd
Nic" ,gu.
hl..d",
Vono,u. 11
A.n II ,
p. raeu "
GU,I'"
Trinid . d . n<t Tob...,

._.
Pootuov"
~

f _ ol 11_ ;0 01 G..m. n,
G_.n 00..-••1;0 11........;0,...
11. .._.,,_
Il. publ;o 01 __....... ...
fr...., ._.
'..-_ol IO...
Non-"__-..
k~_

0.-....., lSI• ....,.
$/ooll.o ............1
,~..~
"~S.. i~
l_....._
V,,;o.n

"~-Tuoc. n ..._ .....
~k.
hOI Is.S••_ II
J.n • • ,...,

51. 1'....... Miqu.l....
H.ili
DoIIIlnlc.n Ilo-putlllc:
G " • • D.p.......leioo.
N I..
Gu.n"n..,,,, '.y
A......­P""'o lilco
s..-......."" ..... 11.......__

'"Vi"llin 1."_
G_~

5.b. I•.

e....".
Soblil l..
51. 1',"'1• .
N.-Iou....loI..... ubt.­
Anligua• • • .-..-'-~51. Kill .,,-
.onl....01
51. Vln",..11 •
D.p. _.oc:ioo.
. 'iI Virgin 1 _
T"" e. 1010_

ho" "'.
Unit... 51.1.. ol A..-Ic.o.......
lIftII.o9igoclo 1010_
Qr C'O....... n I"''''',
J ....
HO. Unit... Not_......-

[ U"OPE

es
cr
on
DA·Dl
D• . DT

"'"",~,
rc
G
GO
GO
GJ, GC
GM
GM
GM
GU.GC
G'".",
"N

"',
<

""rr,.,.
"

ce
CU '"
C[ U
CU 2

""""'"""'""""""

KV. KP2
ox. Xl',,. ,
"'"'"vc
m.

'''',~

,~

m ..
,,~

""

..
"'"J J" Vp2G
KC4. KPI

'"'",..,..
KS4 . KPJ" HKI

"'""""'"..,
""""on
on
on

"ru
"'"......
Vp•• l U
Vp•. l U
Vp'. lU
Vp•. l U
vpaw

"'..
"'."
"..
"

,,~

".".
W. K. " . A

"...
"..
eu..

..........,­,.­
Salnl Y. n '"
M. n_
C~.... I• .

WTW OX LISTING

Over the past year, reference
has been made to the new WTW
(Work the World) DX listing. In
order to avoid the impossible
task of havin g to decide what is
and what is not a country for DX
purposes, the awards editor and
73 MagaZine staff decided to ac­
cept the decisions o f the many
amateur radio societies of the
world. In doing so, special care
was taken 10 ensure that no
single organization would d ic­
tate the criteria used ; instead,
the accumu lative opinion 01 all
concerned societies would be
recognized.

II should be mentioned also
that the callsign prefixes sncwn
do not represent all prefixes as­
signed each country. listed are
only the more common prefixes
heard on the band. Naturally,
other authorized prefixes will be
recognized as well .

13 North America n countries;
South American award-work
12 South American count ries;
European award - work 12 Euro­
pean countries; Oceanic award
-work 12 OCeanic countries;
As ian award-work 12 Asian
countries; African award - work
12 Afr ican countries.

5, To apply for any 01 the six
continental awards. prepare a
separate list of claimed con­
tect a for each continent. listing
all caustans in prefix order. In­
clude dale and l ime in GMT, and
the band and mode of operation.

6. If you are submitting the
sixth award application, please
emphasize this tact 10 speed
processi ng o f you r ultimate
WTW award,

7. Do not send aSl cards!
Have your li sl(s) verified by two
amateurs, a radio club secre­
tary, or a notary public.

8. Each continental award
has an award fee of $3.00 or 8
IRCs. Send your eccucencntsj
and feel s) t o; B ill Gosn ey
WB7BFK, 73 Awa rds Editor,
2665 North Busby Road, Oak
Harbor, Whidbey Island WA
98277 USA.

Awards

ce
'0
"FG. fS
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' 0
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Irv Hamlin WD4CKA
sesrervme TN

magazines and don't forget the
words of the famous onnoso­
pher who said " You'll never go
broke by underestimating the fn­
tell igence of the American pee­
pie !"

time doesn 't mean that there is
no other way. The fact is that
ham RTTYoperators often aI/ow
considerable lapses bet ween
transm issions so Ihey can read
Ihe copy and think about it be­
fore replying. If we are able to
com mun icate via a narrowband
ch annel at a rete of 5,000 or
more words per minute, I sus­
pect that most o f the time the
channels will be quiet and that
several contacts will be practi­
ca l on single channels. But if we
are able to send in forma tion at
even higher ra tes, Ihe amount of
time we need for transmission
wilt again go down and the effi­
ciency of use o f 8 given band­
width . . . no ma lter what i t
is . . . wilt be satisfied. We will
find ourselves limited, as we are
now, by the rate at which we are
able to assimilate information
and respond to it, not so much
by the slowness o f the medium
of transfer. - Wayne.

I MEETING CHALLEN GES I
Your May, 1980, ee1 il orial pro­

vided a very interesting look into
some of the possibilities of the
fu ture. I would like to add some
comments and observat ions of
my own.

One of the most interest ing
challenges facing us will be eth­
erect use of spectrum to cope
with the growth we hope and
need to experience in the ce rn­
ing years. You mentioned time­
saving new modes o f communi­
cation. Let us hope we can ac­
Quire the cooperat ion we need
from the FCC to free ly develop
new modes of communication.
In addition to spectrum efficien­
cy , we desperately need the
shot in t he arm that our image
will receive from ou r contribu­
tions to the state at the art.
These new modes could give a
real boost to tratt ic handling
and other public service duties
involving information exchange.

However, we must not lose
sight of the importance of that
id le personal contac t which is
best achieved on good old SSB
and CWo With the combination
of CW's inherent narrow band­
wid th and some of the excellent
audio techniques tor separating
the signals, few modes would be
more spectrum efficient. But
more importan lly, CW and SSB
remain exce llent ways for the
ham on a tight buocet to be an
ac tive member of the ham com­
munity .

About those new bands -

Jerome, readers advise me thaI,
USing compression and expen­
sian t echniques, it is practica l to
send ASCII at 9600 baud over
the telephone lines. The band·
width involved is less Ihan we
have available for the normal
ham voice channels. So much
for your straw man splatter from
W2NSD on 20m .. . ba loney.
And just because we "have al­
ways" communicated in real

an y band he desires. The last
thing I want to hear on 20 meters
is splatter from W2NSD on top
of all the other QRM and QRN. I
think the future holds more and
more stations desiring to use
the Iimiteel lrequencies that are
availabl e, and under those en­
cumstances, allowing unlimiteel
bandwidths is not very res ponsi ·
ore. If he'd li ke to run over 9600
baud below 420 MHz where it
will be legal , wouldn' t he al so
like to run about 25 kW also?
That ought to help get him
through a ll that QRM better.

In his remarks he asserteel
that by a llowing the very wide
bandwidths one wou ld be "t rac ­
ing o ff bandwidth for time." I
think that is humorous. Do the
SSB stations occupy ing the 75m
phone band accomplish their
communications and then go
off the air in one-tenth the time
an 80m CW sta t ion spends
transmitting? I think not. With
the possible exception of well
o rganized and run traffic net s, I
seriously doubt that increasing
the "data rat e" of the med ium
wilt reduce the time spent on oc­
cupying spectrum space. We
would just f ind it practical to
send 16 k-byte high resolut ion
TV images instead 01 SSTV.
We'll still spend all saturday
morning on Ihe air to one station
or another. Now,one might want
to argue that these new ex­
changes are desirable - but that
is different from trying to con­
vince someone that the trans­
millers will spend any less time
on the air.

I th ink ' proc-ess" is in a direc­
tion where we lea rn to make bet­
ter use o f our limiteel spectrum
space. By "better," I mean high.
er speed and more highly reli ·
able communications between
stations, per unit o f occupied
bandwidth and per unit of raot­
ateel power. I don 't th ink W2NSD
at 19.6 kilobit s per second and
10 kW all over the zc-meter band
is progress.

Jerome T. Dijak W9JD/DA1FE
APO New Yol1c:

I

• • •
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PROGRESS
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Welf, thanks somewhat, IN, for a
good deal of heat but little figh t
on a wide variety of matters.
Having been a member of the
League for som e 42 years, f am
not about to tar myself as a
member with my own brush. But
then the problems wi th the
ARRL have very lit tle to do wi th
any of the members hip, nor are
they such that the members can
do much about them. That s tiff
is no reason to sweep these
problems under the table and try
to pretend that they don 't exist,
which seems to be your mood.
Amateur radio is no world pene­
cea, nor has anyone ever sug­
gested such a thing . . . but i t
can be ot tremendous value to
the lesser developed countries
to help them improve their com­
munications capab ilities at low
cost. - Wayne.

.. • '"l ..
.. • , • l,. ~

I would like to comment on
Wayne's remarks in the April ,
1980, issue of 73 on how the
" new ASCII rules are asinine."
First, the good news. I agree
that we should be auoweo to
transm it data with any d ig it al
code (perhaps f iling a sample
copy with the FCC) as long as
we properly identify in Morse or
by some other standard means.
I haven 't seen the complete FCC
ASCII ruling yet, so I don 't know
if they are going to all ow that
much lati tude or no t. (That 's it
for the good news}

The preliminary information
on the new FCC ASCII ru les that
I read in QST for March looked
very reasonable, in my opinion,
regarding the ASCII data rates
to be authorized in the various
bands. I di sagree very strongl y
that W2NSD should be allowed
to run 9600 baud or greater in

I

:, 1 •.~ ~•. ~ , , '
' .'("' ''- .. ,

socialism, but I can 't believe
thai the average Canadian is
any better or worse than the
average American. After all, the
US has already gone a long way
down the road to socialism,
without calling it by thai narne.
Since most o f Mexico wants 10
be Amer ica n, we can just open
the gales wide and rer tne major­
ity come up here; then we can
send them back south to annex
the territory they left. No sweat.

By the way, are you really sure
thai the NATO countries are " on
our side"? Lots of luck.!

The subjec t of the draft ve. an
all-employee military es tablish­
ment is almost 100 much for me
to tack le this late in the after­
noon. That gets a ll involved in
the a ims and will of the Amer i­
can people. I see two possible
options you may have not con­
sidered: (1) make the DOD en­
tirely a contractor operation,
and (2) just disband the whole
thing and devote those re ­
sources to other things. How
about a guaranteed annual
wage for everyone, working or
not? Free medical and dental
care for all? Free lunch???

Several years ago, I conctud­
eel that the American Empire
had reacheel it s peak someti me
in the late forties or early f ifties
and had entered the Decline and
Fall period. Given t his prem ise,
what the hell d ifference does it
make whether we have a dratt ­
baseel ci tizens' mi litary or an all­
employee military or none at all?
(I discarded the contract opera­
tion due to the huge require­
ment for purchasing and con­
t rac t ing officers to negotiate
and administer the thing.)

What does a ll of this have to
do with amateur rad io? Not
much. It's an interesting hobby
in many ways, but I get the im­
press ion that you believe that
most of the ills of man can be
overcome b y spread ing it
throughout the wor ld . Sorry,
can' t go a long with you on that.
Hams are just a microcosm of
the population at large , untor­
tunately. So keep up the good

from page 22

I
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SPOTS

HATS OFF
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tion, we have chosen to utilize
not only the normal Marine Ra­
dio Service , but al so the Arne­
teur Rad io service. By having
these services available to us on
the river , we will maintain a con­
sistent source of comrnuntca­
t ions with fami lies and other
parties at destination sites.

In order fo r this plan 10be suc­
cessfu l, we need assistance in
p rocu ring necessary equip­
ment, supplies, and the atten­
tion of radio operators along the
proposed course. We need to
alert ham rad io operators who
may be will ing to serve as con­
tacts at pre-scheduled times
and locat ions during the expen­
uoo.

Please contact me if you can
help us in our venture. Your as­
sistance will be most appreciat­
ed and we will make every effort
10 gain exposure for your par­
tici pation. Thank you for your
cooperation.

When I looked at the su n on
May 22nd with my six-inch te le­
scope, I found it to be loaded
with spots . , . this increase
alter dropping off for the past
three months. What happened
to the 84- and double-Be-year
low sunspot cy cles that 11 o f
the 15 cvcre-zr forecasters were
depending on ... including my·
sell?

I mentioned th is recently to a
cyc le expert and he said, " Don't
sell the sa-veer cycle short ; Ihe
1980s are young yet."

For my part, I wou ld not care
to attempt to pred ict another
sunspot cycle because the sun
is too wh imsi ca l. I'll stick to pre­
dieting cond it ions and frequen­
c ies, my specialties.

John Nelson
Whiting NJ

Ward C. Akers
Director, Camp Hy·lake

Quebeck TN 38579

I have just f inished read ing
the June. 1980, issue o f 73 and
would li ke to comment on a cou­
ple items. With regard to the
" l eaky lines" column concern­
ing S-meters. hats off to Dave
for a great piece. Maybe if more
people read it we all can get
some good reports (honest reo
ports). Next,l have been reading
your magazine steadily for 3

I

Name and address
withheld by request

THE MS EXPEDITION

In celebration of its 50th anm­
versa ry , cam pers and staff
members 01 Camp Hy-Lake, a
summer camp for boys and girls
in Quebeck, Tennessee, are
planning a canoe trip down the
Mississippi River. Hailed to be
the fi rs t such event allempted
by a summe r camp , the
tcaa-rnue tr ip will see two
ze-toct . ze-vear-oro war canoes
en rou te from St. louis, Missou­
ri, to New Orleans, l ouisiana.

This ambit ious event , named
simply " The Mississippi Expedi­
tion," will begin on August 11
and end on August 29. The ca­
noeists will spend a total of 19
days on the Mississippi, averag­
ing 54.7 mi les per day at a speed
of about 8 miles per hour, pad,
dling some seven hours per day.

As part of our extensive safe­
ty plan designed for the expedi-

other st ring on a different fre­
quency separated by about 25
kHz. (Perhaps to resolve lncon­
srstencres in the first scan by us­
ing a slightly different wave­
length, and comparing the two
scans in a m icro and keeping
the common elements.]

I satisfied myself that he wa s
on this new frequency to slay ­
and then I zapped him . He
moved. I found him again. I just
listened for a while. He stayed
put. I zapped him. He moved!

I chased the bastard up and
down 15 meters for about 20
m inutes. As long as I left him
alone, he stayed pul. As soon as
I sent h im a 5- to to-eecono
string o f dits, he moved. Every
time!

I wa s using the 4()().Hz filter in
the AM mode on my Drake twins
10 locate the center of his signal ,
and had the transmitter slaved
to the receiver vto. That means I
was within his passband and on
top of him immediately every
time he moved. Then he went
QRT.

I would like to call for OPERA·
TION 'PECKEAWATCH to begin
immediately. Anyone can play.
Mission; Find 'em ... chase 'em
. . . zap 'em .

There's not much we can do
about SW broadcasters invad·
ing our bands, but it looks like
he have the power to make Mos·
cow change the channel on the
HF radar. Score one for the litlle
guy !

THE WATCH

PROSPECTS

The other Saturday morning I
was working a little nice OX, and
I wa s blown into my wa stebask­
et by the dreaded woodpecker. I
swore revenge. Recent artic les
about over-the-horizon HF ra­
dars suggested that a string of
dits. timed to be roughly the
same rep rate as the bugger's
pulses, m ight give him QRM. I
had a vision of hum-bars danc­
ing in Ivan's scope as I adjusted
the keyer and lei fly.

Wonder of wonders ! He was
gone! As I tuned around, I found
I wa s wrong. He had only moved
up 100 kHz. Was I the reason he
moved or was I kidding myself? I
listened to see if he wou ld move
aga in. I noticed that he operates
on two frequencies with a string
of pulses on one, and then an-

Wayne has come a long way
since I met him here in Phoenix
nearly 20 years ago.

Having lost all my hearing in
one ear and 80 % in the other,
communicating with the public
has been a problem. Mine is
"nerve deafness," in which all
words are garbled.

Enter Joe Grahn W7AH , who
some 25 years ago introd uced
me to amateur rad io. Since the
CW signals are mechanical,
w ith the volume turned up I was
able to communicate with over
6000 hams.

Then in 1960 Joe told me
about RTTY, and I now have no
need for a hearing aid or inter­
preter to "see-talk" w ith other
hams.

I have been spending a lot o f
t ime in gathering information on
hearing and speech impairment.
With this thought in mind, I want
to start a non-profit association
for hearing- and sceecn-rm­
paired amateur rad io operators.
If amateurs or ind ividua ls who
have this problem would send
me their names and addresses,
along with suggest ions as to
what is needed to get started, I
would appreciate it. 27 m ill ion
people in the United States have
a hearing or speech impairment
and 7.2% of the population is
totally deaf. Those are a lot o f
prospects for ham radio to look
into.

Ed Truxal W6TU0f7
3925 E. Nisbet Rd.

Phoenix AZ 85032 I I
1'-- 1---

1 1

RATIONAL

I have been wanting to write
to you concerning the March is­
sue of 73 MagaZine . I really en­
joyed the two art ic les by I. M.
Gottl ieb!

In the art icle " Ham Shack Nu­
merology," those " irrational"
constants become so " rat ional"
when W6HDM dealt with them!
Wonder what he could do with
logarithms!

Also, I hope he'll treat us to
another pha se-ve loc ity esca­
pade with Madame Zl

H, M. S. Richards, Jr, WD6BDZ
Glendale CA

don't be too qu ick to wr ite them
all. Too many o f us pick a
favorite band and just si t there.
After a few years, our band­
switch is hopelessly Irozen on,
say, 14 MHz, and the vfo won't
turn above or below a range o f a
couple hundred kilohertz. We
have an exce llent opportuni t y to
improve our communications
capabili ty by making better use
of HF propagation characteris­
ti c s . Too many newcomers
aren't aware of the basic prin­
ciples involved in eff icient HF
frequency select ion. Maybe, as
some 01the new bands open up
in the coming years, we can
have some articles on th is
aspect of operat ing and oil up
the o ld bandswitch . The in·
creased c irculation will give the
vi tal ity of youth ou r hobby
needs in order to grow,

And about those small coun­
tries - the sooner we get ham ra­
dio started there, the better. We
mustn't wait until just before the
next WARC. In these times of in­
ternat ional turmoil, the fntema.
tional goodwill o f amateur radio
is more important than ever, but
it can't work where there are no
hams. In addition, these coun­
tries w ill benefit from the
technology- technology which
could help them peaceably take
their place in our modern wor ld .
Isn't that what we all want?

We fa ce a serious challenge
- grow or die. We need growth
in numbers, technology, activi­
ti es. and public service. Each of
us ca n make contribut ions, even
if it's only in the perfection of
our on-the-air habits and at­
titudes. One of lhe greatest
st rengths of amateur rad io is
that meet ing such challenges is
not drudgery, but part o f the fun.

Jim Glover WB5UDE
Ruston LA

1'----_1
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years and o ff and on for 15
years. I have rea lly enjoyed the
articles and projects and look
forward to many, many more.
Thank you. My current subscrip­
t ion ex pires in '81 and I do plan
on renewing.

Thomas C. Huber WDGBFO
Omaha NE

First, let me say thanks to 73
for printing my leiter in the De­
cember, 1979, issue, listing
some o ld OSLs I have. I pur­
chased them from a stamp and
coin dealer who 'd bought them
at an estate sale. If any of th e
fo llowing are st ill act ive, they
can send their names and OTH s
and I'It send the card. None of
the fOllowing was in my Decem­
ber leiter.
NU 1WV-'28
W2JC- '30
U2RO - '27
W3AWU - '30

BACK ISSUES

Dave Mlhelclc KA9EKW
Belleville IL

I

Green, a closet mercenary, at its
helm.

I recently offered 115 Ibs. of
back Issues of 73 to the f irst
cl ub or Ind ividual to get a mes­
sage to me.

The f irst contact was from
Mino t NO. To date, I have re­
ceived 76 letters and over 55
phone calls regarding the back
issues. Six inc luded SASEs for
info rmat ion regarding the is­
sues . One guy named Jack
failed to inc lude his call or
return address and the post or­
fi ce failed to cancel h is letter, so
1don't know where It came from !

I was surprised at the re­
sponse and am sorry that I
ccuicnt send issues to all who
contacted me.

David D. Blackmer WA6UNK
Nipomo CA

DIRTY LAUNDRY?'---__II

uone 0 1 "ARRL List of Stations
- First Edition, 1914" that were
made around 1964. I believe
copies of volumes 2 and 3 were
also printed at the same lime.

Gary Payne WD6BJK
1347 E. Dakota

Fresno CA 93704

t wou ld Just like to con­
gratulate you, the editors of 73,
on a superb May issue. This par­
ticular copy now si ts in an hon­
ored place next to my d irty Iaun­
dry.

If only I had had this Issu e last
sum mer wh en I set up my shack,
I could have saved the 80 bucks I
spent on a trap vert ical. The next
t ime I need an antenna, I'll
check 73.

May's issue also gave me a
chance to agree with Wayne
Green- there's a fi rst t ime for
everything. We should refu rbish
t he CIA w ith, perhaps, Mr.

3BPP- '25
300- '26
3TR - '24
4AV - '27, YJ.M.(40 N)OPR.M

4JR - '25
5AOE-'25
5AJJ - '24
5FT - '24
510- '22, " 1 kW Spark"
W6AFV - '31
7AKU-'28
W8AUV- '29
UBBGW - '26
8BWK - '24
W8GGX -'32
9AIG - '21, " 1 kW Rotary Gap~

9BDR - '22, "II. kW 'Rotorery'
GapM

W9BNR- '31, "The Sleepless
Wonder"

9EJY - '25
9PN-'22
W9VV M - '37, "Davenport's

First es Only Blind Opr.M

GBIP- '49
KH6AJP - '51

Also , I'd l ike to locate a
source for copies of reprocuc-

OLD aSLSI

New Products
from page 31

The unit's power supply and
speaker are included in this
cabinet, and a massive heat sink
spans the full length 0 1 the rig 's
rear panel. A number of RCA­
type phone jack s below the heat
sink prov ide input/output con­
nections for external items such
as speaker. phone patch, linear
amplifier cont rol, transverters.
etc., wh ile an S0-239 connecto r
is used for external antenna
connection. The KWM·380's
Iront panel is uncluttered and
functiona l; there's " finger room"
between the knobs, and th e
main tu ning knob measures a
su rprising 2 '14 inches in otame­
ter. There are 5 positions of
selectivity in the KWM·380, wi th
opt ional filters providing selec.
tivity to 140 Hz as desired.

A microprocessor-controlled
frequency synthesizer is used
for all freq uency determina­
tions. A set of front-panel push­
buttons thus selects tuning rates
of 9 MHz, 170 kHz, 18.7 kHz, or
1500 Hz per d ial revo lution. It's
quite an ex perience to use the
1500-Hz rate and tu rn the main
tuning dial a ful l hall tu rn
without losing a specific sta­
tion! The two completely in­
dependent frequency regist ers

in the KWM-380 provide exten­
sive flexibility for the serious
amateur. One reg ister (vfO), for
example, can be used for opera­
tion on the SSB port ion of 15
meters, wh ile the other register
(vf o) can be used lor operation
on the CW port ion of 20 meters.
Switching the t rent -panel vto
selector then permits fu ll oper­
at ing capabi lities on each of
these bands as desired. If It's
desired to bring both vto's onto
the same band and frequency ,
one merely presses the "sync"
button while the desired fre­
quency is displayed.

The KWM -380's bandpass
tuning is qu ite effect ive in both
rejec ting adjacent chan nel in ter­
ference and in tailo ring audio
response accord ing to received
signals. A pleasant side benefi t
of this tuning is the control's
wide range and noncritical ad­
justment. The combination of
bandpass tuning and live I-I
bandwidths is extremel y et tec­
uve in combatti ng high interfer­
ence levels experienced on the
high frequency amateur bands.

Ins ide, the KWM·380 reflect s
qual ity const ruct ion and ad­
vanced design which should
maintain its status for many
years. PC boards are connected

by lengths o f ribbon ca ble to
permit in-circuit checks without
the use of extender boards.
Board p lacemen t i n th e
KWM-380 resemb les micropro­
cessor layouts, w ith ample room
to permit airflow for internal
cooling. A massive transformer
and 5-inch speaker are mounted
in the transceiver's ri ght inside
area.

The KW M·380 is one 01 the
most pleasing and enjoyable
rigs I've used on the air. Its
instant-an capabilities, coupled
wi th its two independent via's ,
permit maximum use of avail­
able "on-tne-arr" time. In a thirty­
minute period, lor example, I
worked OX on 20 CW, checked
into the Saturday SSTV nets on
20 and 10 SSB, chased some OX
on 15 meters, and checked th e
WWV propagation bulletins at
18 minutes alter th e hour.

The i·f fil ters defin itely ref lect
Collins influence, as their skirts
are quite sharp. Halt-clear SSB
signals can be copied smoothly
wi th the B-kHz bandpass - and
the quality is extremel y good.
When the usual 2.2-kHz band­
pass is used, it's possible to
hear vo ice characteris t ics and
mi c rophon e respon se whi ch
other rigs miss. The 17OQ-Hz
filler provides a f ine "Dxer's
eoce" for pulling weak signals
from the mud, and it substantial­
ly dec reases a tmospheric
noises. The KWM-380, wi th its

optiona l l ilters, is a particularly
outstand ing t ee-meter OX rig.
Obviously, the narrow CoN fil lers
and continuous bandpass tun­
ing provide superb CW DXing
capabilities.

Frequency stabil ity o f the
KWM·380 is another direct re­
flec tion o f Collins influence.
Ouring several checks, the unit
d id n't dri ft over ten cycles duro
ing the first three hou rs after a
cold turn-on. What else could
one ask !

Power output 01 the KWM·380
measures between 105 and 110
Watts on all bands, and it drives
my L4B amplif ier to exact ly the
same output as my Yaesu FT­
9010M.

The main tuning assembly is
somewhat " light" com pared to
other Collins systems. The lack
of fly whee l ac t ion and a
counterbalanced tuning knob
re f lect , in my opinion , the
Rockwell influence on this
classic product. All aspects
considered, the KWM-380 is an
outstanding unit wh ich ref lects
its heritage and stands worthy
of its name. It should be with us
for a number of years, thus pro­
tecti ng its owners' init ial mvest ­
ment in the t rue Collins manner.
While the rig may lack some of
the presently popular "bells and
whistles" included in import
gear, its contemporary natu re
can be appreciated by amateurs
desiring long-range consistency
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Kenwood's R-1CXJO genera l coverage receiver.

and qua lity . I com pare the
KWM·380 in this respect to a
contemporary suit versus -mocr'
o r " fad" c lothes, the former
maintaining its style and appeal
long after the tatt er has
"bloomed" and d isappeared.

Thanks to Ack Electronics in
Birmingham lor lending me the
rig lor review. For fu rther inte r­
mation, contact Collins Tele·
communications Products Divi·
sion, Rockwell International,
Cedar Rapids IA 52406. Reader
Service number 483.

Dave Ingram K4TWJ
Birmingham AL

KENWOOD R·1000 GENERAL
COVERAGE RECEIVER

With the prol usion of new
general coverage receivers now
coming on the market, th e eerec­
nonmay become bewildering to
the prospective buyer. But one
ccet-et tecttve receiver stands
out above the crowd: the Ken­
wood R·1000.

Compactly packaged (12 J/o "
x 4 V2" x 8 V2 '), the handsome
sty ling of the A·1000 is in keep­
ing with the enti re Kenwood
communica tions l ine . The
ruggedly·buil t receiver has a ca r­
rying handle wh ich doubles as a
till brackel. Plastic feet are also
prov ided for flat tabletop opere­
tion. The we ft-bunt rece iver
weighs 12 pounds, and may be
operated from 100·240 V ac
mains, 50/60 Hz. An opt ional 12
V de power cable is available as
the DCK·1 for about $6.

The A·1000 tunes connnuous­
Iy I rom 200kHz (and below) to 30

MHz, with AM or swttcn-eeiect­
able sideband modes.

Frequency readout is an­
nounced by a brill iant truores­
cent display accu rate to 1 kHz (3
decimal places). Additionally, a
backlighted fiducial dial pro­
vides secondary frequency ind i­
cation. Bandswitch ing is done
in one-meqanertz Increments:
because tuning is sert-tracunc.
no additional oreserector peak­
ing is requi red!

Both th ermal and mechanical
stability are excellent. In our
particular sample, there was no
noticeable drift at turn-on: this
feature a lone makes the reo
cetver an outstand ing value lor
single-sideband reception. The
printed specif ications allow the
receiver 300 Hz per half hour
drift after initial warm-up. Tun­
ing " feel" is velvety-smooth: a
finger hole on the main tuning
knob permits rapid frequency
selection. Selectivi ty is 2.7 kHz
@ -6dB,and5kHz @ - GO dS
on SSBICW: an internal jumper
allows AM selectivity 01 either
6112 kHz or 2.716 kHz. An rnex­
pensive conversion kit is avail­
able from Kenwood dealers to
update the improved selectivi ty
on o lder models. Agc release
lime is much improved over ear­
Iy models .

The digital display doubles as
a tz-nour c lock; AMfPM is al so
shown. An integ ral timer per­
mit s remote activation o f a tape
recorder, or simply provides for
the receiver to be used as an ex­
pensive alarm clock!

To reduce strong-signal over­
load, a step altenuator switch is

provided with increments o f 0,
20, 40, and 6OdB. Th is feat ure is
very useful lor reduct ion 01inte r­
mod products which may occur
under certain strong-signal con­
ditions.

A concentric tone contro l
mounted on the vo lume control
s h a ft provides m oderate
" t reb le" reduction . A built-in
speaker affords excellent audio
quali ty without introduc ing
v ibrat io n i ns t abi li t y to the
rece iver's performance.

The noise blanker in the
R·1000 deserves special co m­
ment. It is not merely another
audio noise limiter. It is a com­
plex pulse-noi se eliminator ce­
pable 01 totally removing sharp
elect rical interf erence without
degrad ing signal intellig ibi lity in
the slightest.

The rear apron allows a
choice of antennas from ccaxt­
at-cable-ted (SO·239 connector
provided) 10 random wir e
(spring-loaded te rminals also
provided). No ridicul ous at ­
tached ferrite loop or buill·in
whip!

Interna lly, the PC board is a
study in clean layout. Compo­
nents are clearly identi fied, and
the board ttsert is he ld securely
in place by nine screws on nylon
standoffs.

The ci rcui t board is mtercon­
nected to the rest of the receiver
by mat ing connecto rs and wrr­
ing harnesses.

The liberal use of Murata
fillers provides the i·1selectivity
ski rts which make recepti on on
the c lutt ered shortwave bands
much easier.

Spri ng. loaded mating gears
prevent tuning mechanism
backlash, and an au-brass gear
mechanism lends more than a
touch 01 professionalism to the
mechanical design.

The use o f subcnassts mod­
ules divides functiona l por­
tions of the c ircuit for easy
tr ouble sh ooting and repair
should it ever become neces ­
sary.

Additional plugs and jacks
allow the use 01 an external
speaker, headphones, tape reo
co rder, and tranceive operation.

The A· 1Ooo is accompanied
by an excellent o wner's manual.
It is we ll-written. highly tnst ruc­
nonat, liberally illustrated, and
quali ty-prin ted.

In sum, the new Kenwood
A-1000 general coverage com­
mun ica t ions rece iver offers low
cost with no comprom ise. To
quote a co ncerned co mpet itor
o f Kenwood, "The R·1Ooo is the
one to beat !" We couldn't agree
more.

For further info rmation, con­
ta ct Trio-Kenwood Communica·
tions. Inc., 111 1 West Wa lnut.
Compton CA 90220.

Bob Greve WA4PYQ
Brasstown Ne

SOFTWARE
FROM THE

PERIPHERAL PEOPLE

Radi o amateurs wi ll be m­
terested in three new programs
that have just been announced
by The Peripheral People.

The f irst , ca lled CODEFILE,
permits t ransmission of data
stored on diskettes by means of
Morse code. The user specifies
the sending speed (up to 50
wpm) and the tile name to be
transmitted. The program then
converts the f ile contents to
Mor se code and transmits it as
MCW out the cassette CSAV E
jack.

While manual copy 01 long
programs and text can be sorne­
what tedious, CODEFILE can be
used in conjunction with CODE·
COPY, which translates the in­
coming code to screen display
and hard copy printout. No hard­
ware is required, although the
user may wish to const ruc t a
simple VOX circuit to translat e
the audio tones into key ing
pulses in HF operation. CODE­
FILE is available on diskette on.
Iy and works with either 32K or
48K sys tems.

Written for th e TAS-BO, HAM­
CALL is a disk-based sequential
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domest ic d istric ts can be eas ily
rea d . The re cent c a l lsig n
changes have been accounted
for, making the map up-to-da te.
The colorfu l format includes
t ime zones and geographic
highlights. This map was de­
signed with the active ham in
mind and may be purchased for
£2.21 (in cludi ng postage world­
widej-approxim ately $5.25­
from RSGB, 35 Doughty St., Lon­
don WC1N 2AE. Reader Service
number 479.

Maggiore Electronic Laboratory
845 W E S T T OWN R D .

WEST CH EST E R . PA. 19 3 6 0

PHO NE 2 15 4 36-605 1

COR Iden/ilier: Aii Ort one ba rtd. programmable, flliiy ea.
juslable. lime oul (.5·7 min,). hang rim e (0-1 m'n-J. ideMiller
11 · 10mm-J. 10rte, speed. volume, LE.D, ou lpu lS, 10" currenl
drain C MOS logic. plugs lor easy irtslai/al,on and removal
pluS much mare. 199.95 COMPLETELV ASSEMBLEO

BaS iC Re pea te , $649.95 COMPLETELV ASSEMBLED
2M 130· 175 MHz Basic Rep'M ler lor 2 meters Wll h aii Ih e teennes 0 1me
HI Pro M~i tess rhe po..e' supply and Irort! pa nel COrtlrois and ae·
cesso"es

PA Res, ad d 6% lax
PLUS SH IPPING

informat ion, con tact KLM Elec­
tron ics, PO Box 8 16, Morgan Hill
C A 9503 7. Rea der Servi ce
number 477.

RSGB WORLD PREFI X MAP

Are the wall s of your shack
dull and drab? You can add
some exci tement wi th a murtr­
colored wor ld pref ix map from
the Radio Society of Great Btl­
t ian (RSGB). Its large size (ap­
pro ximately 46 x 32 inches) and
unclullered layout make it a
useful operat ing aid tor the DX·
er. Prefixes for nationalities and

144 or 220 MHz $849~95

BASIC AUTO PATCH
•Access, .Oisable a nd adju s lable Timer.
COMPLETELV ASSEMBLED- 57S.00.
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ter. Optimized tuning is al so
possi ble using the adjustable
element t ip. And, just two set­
tings on each band provide com­
plete coverage of 20, 15, and 10
meters at 1.51:1 vswr and better.

The 40·10V is sett-support tnq
and no guying is necessary. It is
designed for mas t, stake, or
sidewall mount ing . All the alu­
minum tUbing is the strong,
weether- reststa nt 6063·T832
alloy, and a ll electrical hardware
is stai nless steel. Nomina l feed
impedance is 50 Ohms and wind
load is 2 square feel. For more

access program that will eas ily
maintain club, net, or individual
records. It can be used wi th one
or more d isk drives and 32·48K
of memory.

In addition to the usual name
and address informat ion, HAM·
CAll allows each record to be
individually coded by interest,
bands of operation, equipment,
or any other cooaore informa­
tion. Records can be selectively
displayed or pr inted ou t using
these codes. The printout can
be a tabular listing or in the form
of labels (1·4 across). HAMCAll
also has the ability to sort by
can leiter s (prefix or suffix), last
name, or zip code.

MORSECOPY, also written
for the TRS-BO, t rans lates in­
coming code (applied to the
cassette ClOAD plug) and d!s.
plays it on the screen. No hard­
ware is required for VHF·modu·
lated CW transmissions. Audio
wh ich exceeds the threshold
level of the TRS·80 cassette in·
put is passed for t ranslat ion and
sc reen display or hard-copy
printout. A simple audio filter
(using either 88·mH torotos or an
operational amplifier) is reo
quired to separate interfering
signals on the HF bands. Either
circuit can be easily con­
st ructed by radio amateurs.

MORSECOPY will translate
and display transmissions up to
35 wpm if the cassette load
modification has not been
incorporated by Radio Shack.
The install ation of this rnodtftca­
tion will slow the translation
speed slightly. The program can
cope with minor changes in
speeds and has "catch up" pro­
vis ion if the sending speed is
significantly increased or de­
creased.

For additional informat ion,
contact The Peripheral People,
PO Box 524, Mercer Island WA
98040; 206-232-4505. Reader Ser·
vice number 480.

ICOM TRANSCEIVERS, IC· ZA. IC.ZAT. ic -aas . IC·ZOZS, IC· ZU , IC·UtA, IC·2nA, IC·160A. IC·280. IC-40Z, IC.S02.
IC.HI , ic -ss m AND IC·720.ICOM ACCESSORIES' IC· lPE POWER SUPPLY 585.00. IC 3PS POWER SUPPLY U S,OO.
IC·20L 2·METER llNEAIl AMPUFlER 598.00. 1C.30l 4lo.MHZ. UNEAB. AMPUFlER $1 05.00. BC·IS NI-GAD
BATTERY PACK AND AC WALL rnARGER FOR IC.202S AND 1(:-402 149.9S. BC-20 NI-GAD BATTERY PACI{ AND
OC/OC CHARGER FOR IC·202S, IC·2n, IC-40Z AND IC.S02 $49.9S. lC-CF I COOLING FAN FOR IC·?OI POWER
.)UPPI-Y [IC701PS OR IC· PS201 sw.oc. IC-GK28 S' REMOTE iUT ICAllLE AND BRACKETS I FOR IC.280 I lI .H .
IC·2BOLC IS' REMOTE CABI-E ONtY FOR Ic ·no 118.15. IC·EXI EXTENSION TERMINAL FOR IC· ?1I1 U 9.S0. IC·EX I06
FM UNIT FOR IC.H I AND IC·SU D 5115.C1O. lC·EXI07 vox UNIT FOR IC·HI $49.00. IC·EXI08 PASS BAND
lUNING / RF SPEECH PROCESSING UNIT FOR ICH I 198.00. IC.HM3 STANDARD lCOM 4-PIN MICROPHONE 5 1 ~.00.

IC·HMSNOISE CANCElliNG 4·PIN MICROPHONE 532,00. IC.HM7 PREAMPUFIED 8·PIN MICROPHONE lAS USED
ON IC.H IA. IC· ZSSA. AND IC. 2~OA I U S.OO. ICHM8 TONE ENCODER lI--PIN MICROPHONE FOR IC· ZS! A, IC·ZSM
AND IC·260A I l 9.oo. ICHP1 HE ADPHONES 141'0 I~ OHMSI U9.S0. ICOM MOBn.E MOUNl'S , IC·202S, IC·2\!, IC-402
AND IC·S02 516.15; Ic ns AND IC·28(1 11 ~. 23; IC.23I A. IC·SS! AND rc.suo $16.25; IC· 2SSA AND IC· l60A 516.U.
IC.SMI ELECTRET CONDENSE R GOOSENECK BASE MICROPHONE FOR ANY ICOM 4-PlN MICROPHONE RADIO
In.30. IC·SMS F.LECl'RET CONDENSER GOOSENECK BASE MICROPHONE FOR nre ICOM 8·PIN MICROPHONE
RADIOS 11C.25IA, IC·2SSA AND IC·260A I 5n .30. lC-SP2 MATCHING BASE STATION EXTEItNAL SPEAKER 549.S0.
WC·Z1 S AC WALL CHARGER FOR IC·202S. IC·liS. IC-40Z AND IC.S02 IIF BC_20 IS USED] 511 .95_

LaRue Eledronics, 1111 GRANDVIEW STRE ET , SCRANTON . PA . 18509 • Ph [717)343·2124

Kl M's 40·10V MUlTIBAND
VERTICAL

KlM's 40·10V multiband ver­
tical uses a series of lossless
linear loading and efficient hi-O
ai r capacitor sections on 20,15,
and 10 meters similar to those
on the highly successful KT·34A
and KT·34XA tribanders. Old­
style power-robbinq coils and
capaci tors have been complete­
Iyeliminated.

The 40·10V provides broad­
band coverage. All of 40 meters
is accessible (with no tuning ao­
justrnentj at t .at.t vswr and bet -

LARUE ELECTRONICS ICOM HEADQUARTERS
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equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you . The easiest way
to determine if OSCAR is above the horizon (and thus wi thin range)
at your location is to take a globe and draw a ci rcle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, y6i1' should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary tine drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 150

east or west of you, add another minute; at 30°, three minutes; at
450

, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975·.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those lor OSCAR 7, wi th
some important except ions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbi ts during each 24·hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter; 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thi rteen orbits
for that day. U st the time of the first orbi t. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 260 for each succeeding
orb it. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the t ime it crosses the equator. OSCAR 8 will cross the
imaginary San srencrsco-to-Nortcrk line about 11 minutes after
crossing the equator. Mode A: 145.85·.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Satu rdays and Sundays, and both modes simultaneously on Tues­
days and Fridays. As wi th OSCAR 7, Wednesdays are reserved for
experiments.

Courtesy of AMSA T
OSCAR Orbits,==
Any satell ite placed into a near-Earth orbit suffers from the

cumulative effects o f atmospheric drag. The much publi cized oe­
scent o f the Skylab space station was a graphic demonstrat ion of
these effects.

The OSCAR satellites are subject 10 atmospheric drag, 01course,
and the present per iod of intense solar activi ty has acce ntuated the
problem. During this period, our sun has been expell ing huge
numbers of charged particles, some of wh ich f ind t heir way into the
Earth's upper atmosphere, increasing the den sity (and thus the
drag) there. It is through th is region that the OSCARs must pass.
OSCAR 8, in a lower orbi l l han OSCAR 7, is the more ser iously af­
fected of the lwo.

If the drag factor is not considered when OSCA Rcalculations are
performed, lonq-ranqe orbital projections will be in error. For exam­
ple. by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some publi shed schedules. The nature of orbi tal mechanics is
such that extra drag on a satell ite causes it to move into a lower or­
bi t , resulting in a shorter orbit al period . Thus, the satell ite arrives
above a given Earthbound locat ion earlier than predic ted.

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM­
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac­
count the effects o f atmospheric drag and should be in error by a
few seconds at most.

The li sted data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbi t for t he f irst t ime
each day. To calculate successive OSCAR 7 orbits, make a li st of
the first orbit number and the next twelve orbits tcr tnat day. Ust the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day's first ascending (northbound) equatoria l crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you , it will descend over you. To find the
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FCC
IPII Doet<.t No. , ..285; RIII-3201; RIII-33 13.
FCC 10-2111

FM use the FM emission which il
standard in the commercial land-mcblle
radio services. Because this emission
has a wider bandwidth tha n an AM
voice emi..ion having the lame audio
characteris ticB. it may not currently.
under the rules, be tra nsmitted between
SO.1 and 52.5 MHz. Removing the
n'!itriclion. as propoBed. would allow the
UBe of thi. convenllona l land·mobile PM
voice emission between SO.1 and 52.5
MHz.

3. We received fUrly-nine ccmmente
a nd reply comments in this proceedlna.
Fourteen staunchly supported the
propo&a l and urged thatll be adopted II

presented. Eleven favored the propoBal,
but had re .ervatlon. ahout it which
found e",pression in counterproposalBof
variouB sorts. These counterproposals
generally offered alternative frequency
_egmen !. wh ere conventional la nd­
mobile PM voice "mi88 ions should not
be permit ted. The remaining t..... enty-four
natly di. agreed wit h the proposal and

Adopted, Ma y 29. 19l1O.
Relea. ed: lun. 10. 19l1O.

1. Our Notice of Proposed Rule
Making in thi. proceed ing was releaBed
on Oelober 31, 1979. and published In
the Federol RelPster on November 7.
1979 (44 FR ll4442). In the Notice. we
proposed to amend ~ 97.65{c) so that the
frequ.ncy modulated (FM) voice
emission bandwidth limitation
contai ned there in would no longer apply
to Ihe 6 meter amateur band (50-54
MHz). We further propoBed to delete the
phrase .... . and the purity and stability
of emission. 8hall comply with the
requiremen ts of ~ 97.73." since it il
redunda nt.

2. Section 97.65(c) curren tly limit l the
ma",imum allowable ba ndwidth of on
FM voice emission. transmitted between
SO.1 and 52.5 MHz. to that of an
amplitude modula ted (AM) voice
emission hsving the same audio
characteri stics. At the present lime.
mo. t am. teur ratio operators who useReport and Order

Repr inred from the Fed eral Register.

The restric t iun is technologically
obsolete. The effect of this action i. to
allo ..... the u.e of conventional lan d­
mobile FM voice emi••ion bet ..... een SO.1
MHz and 52.5 MHz.
EFFECTIVe- DATI!: July 14, 1911O.
ADDIIESSES: Federa l Communications
Commission, W. shinglon. DC 20554.
FOil FURTHEII tNFOIIMATlON CONTACT:
Maurice DePon t or lay Jackson, Privat e
Radio BU reliU1202) 254----6l1ll4.
SUPPLEM ENTAIIY INFORMATION: In the
matler of amen dmen t of I 97.65(c) of the
Commission's rules and regulalionB
governinglhe Amateur Radio Service.
PR Docket 79-285. RM-3207, RM---3313.
See al. o 44 FR 64442. November 7, 1960.

41 CFR Part 91

"OINCY: Federal Communicotions
CommiBBion.
ACTION: Final Rule.

Amateur Redlo Servtc.; Delellng
Rell:r1ctlon Which Umlt. The
Alloweble BandwIdth 01FreqlHlncy
Modul. ted (F" ) Volee Emlulon. ln the
50-54 MH~ B.nd

SU MMARY: In the Amateur Radio
Service. the Commission iB deleting the
restriclion which limits the allowable
bandwidth of frequency modulaled IFM)
voice emissionBin the 50-54 MHz band.
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SU.........RY: In the Amateur Radio
Service, the Commission is authorizing
modification and re newal only of

(c) On frequencies belo w 29.0 MHz,
the bandwidth of an 1'3 emission
(frequency or phase modulationj .hall
not exceed that of an A3 emission
having the same audio characterislics.

I need information, a sche­
matic, etc., on a Truetone Rad io,
Model D2663.

Richard W. Randall K6ARE
1263 Lakehurst Rd.

Livermore CA 94550

§ ' 7.1 71 Eligibility lor R"'CES alallon
Hc.n...

(a) A RACES .tation will only be
licensed to a local, regional, or state
civil defense organization,

(b) Only modification and/or renew al
station licenses will be issued for
RACES stations. No new licenses will
be issued for RACES stations.
lF1l lloc-0<>-,""', F,Lod 0-,..... ... ' '''1

"UJNQ f;OOf. .".... , --M

8. Accordingl), it is ordered, tha t,
effective luly 14, 1980, Part 97 of the
Commission's rules is smended as
.hown in the Appendix attached below.
Authority for Ihis action is found in
Sections 4(1) and 3001r) of the
Communications Act of 1934, as
amended. The disposition of the
question concerning the licensing of
club, military recreation, and RACES
stalions is the sole remaining issue in
this docket. Inasmuch as our action
herein resolves the maller, this
proceeding is hereby terminated and the
docket is clooed.

9. F"r further information on these
rule changes contact Maurice I. DePont,
(202) 254---661l4.
ISeoo. t, 303, tlI .tal.. a. amended, 1088, 1082;
147 U.S.C. 1504, J03l1
Federal Communioations Commi••lon.
William J. Tricarico,
Secrelary.

Appendix

Part 97 of Chapter I of Title 47 of the
Code of Federal Regulations is
amended, as follow.:

1 . The present text of § 97.37is
designated 88 paragraph {a) and a new
paragraph (b) is added to read as
follo ws:

§ 91.37 Gor.....I.llglblllty foI abllon
lie..,...

(a) An amateur radio station license
will be issued only to a ltcened amateur
radio operator, except that a military
recreation station license may also be
issued 10 an individual not licensed as
lin ama teur radio operator (other thana
representative of a foreign government),
who is in charge of a proposed mililary
recreation station not operated by the
U.S. Government but which i. to be
located in approved public quarters.

[b ] Only modification and/or rene wal
station licenses will be issued for club
and military recrealion stali"ns. No new
licenoes will be is.ued for these types of
stations.

2, The presenttext of § 97.171 is
designated as paragraph (a] and a new
paragraph (b) is added to read as
follows:

( am looking for a schematic
or information on the Friden
Flexownter Proqramat ic tvoe­
wr iler. I have a Model FPC-5P
wh ich has a s.revet Baudot
paper tape punch/read assem­
bly. I would like to interlace this
lor computer use or RTTY.

Robert G, Gilman
Box 103

Hellertown PA 18055

new cal( signs: "There is much
sentimentality attached to this call sign.
AJ( our records. our stationery, our
publicity signs, QSL cards. equipment,
our clubroom_these all are emblazoned
wilh our call silln. Every magazine in the
cluh library has been ~tamped with (the
club cal( sign) for identification of
ownership."

5. With respect to mililary recreation
and RACES otations. the comments filed
by the Department of Defense rOOD)
~upported the continued issuance of a
separa le RACES license with a
di~tincitive call sign to each civil
defense organization. DOD also wanted
separate licenses for military recreation
slalions. with a call sign tha t would
preserve the historical identity of the
station, arguinlliha t such stations are
unique and contribute to the morale and
welfare of military personnel.

8. We have reviewed carefully all the
comments filed in response 10 the
Further Notice in this proceeding. We
appreciale the investment. both
emotional and financial. that amateur
operators have in their call signs,
Therefore, we believe that the public
inlerest will be served by
accommodating pre~entlicenseesof
club. military recreDtion, and RACES
stationo by granting modification and
renewal of eltisting (icenses. In this
connection, a change in the trustee of a
club, person in chllrge of the military
recreation .talion. or reoponsible civil
defense official will be treated as a
modification to the eltisting station
license. In addition, a change in the
station location or a change in the name
of an existing station will be construed
as a license modification, No new call
signs would be assigned,

7. We would anticipate Ihat the desire
for a new licenoe would aris.. most often
in connection with club slations. We
would expect that the members of a club
would select a licensed amateur radio
operator a8 trustee for the stlltion and
then use the trustee's primary station
call signllo the club's call sign .
Moreover. there wouid be no ob jection,
after the station had identified with the
primary station call sign, 10 the control
operator's adding-on the dub's name as
further identification. We believe that
there i. meril in limiting the proliferation
of call signs and that it comports with
our efforts to deregulate the Amateur
Redi" Service. Further, Ihe tradition for
self-regulation by Amateur radio
licensees assure' us lha t full
responsibility for a atattcn'a operation
will be borne by Ihe primary station
licensee.

Ham Help
I need a schematic and op­

era ting inst ructions for t he
AN/USM·81 oscilloscope made
by Hickok. I also need a parts
list and schematic for a Honey­
well Model 782 strobe. I will be
happy to pay for any copying
and sh ipping charges. Thanks.

Carl F. Antone W60ZA
4540 Lawrence Drive

Castro Valley CA 94546

I need a tech manual and
schematics for the Signal Corps
recetvernransrntt ter BC-1000.

K. E. Davidson
Box 85

APO NY 09305

existing dub and military recreation
station license•. Likewise, in the Radio
Amateur Civil Emergency Service
IRACES), only modification and renewal
of otation licenses will be permitted.
Ne ..... station license. for these types of
otations will not be granled.
EI'FECTII/I OAn: July 14. 1980.
"'DDR~SSfS: Federal Communications
Commission, Washington, D.C, 20554.

FOR FURTHfR INFORM...TlON CONTACT:
Maurice I. OePont, Private Radio
Bureau, Rules Division, (202)2~.

SUPPLEMINTAIIY INFOII......TION: In the
mailer of the simplification of the
licensing and call sign assignment
systems for stattona in the Amateur
Radio Service, Docket No. Z1135. see
abo 43 FR 15325, MardI 13, 1979.

Third Report and Order

Adopte<l; May 29, t980.
Rele..ed: lune 10. 1980.
1. OUl-Notice of Proposed Rule

Making in this proceeding was released
on Marc h 11, 1977, (42 I'R 1(438). In it,
we proposed to simplify the amateur
licensing structure by discontinuing the
issuance of all eteucn licenses other
than primary and space station, i.e., we
would no longer iS8ue secondary,
special event. club. military recreation,
RACES, repeater, auxiliary or control
~tation licenses. Our 1I0ai wa~ to
simplify our application processing
system in order to provide an efficient
licensing service to the public, within
our manpower and resource allocations.

2. The comments received in response
10 the Nolice showed how deeply
concerned amateur licensees were about
our proposal to eliminate club, military
recrealion and RACES station licenses.
Accordinllly. the Commission i.sued a
Further Notice of Proposed Rule Making
On FebruAry 2.3, 11171\, (43 I'R 7332),
proposing to license these slations in 0

way that would conserve staff
resource•. The Further Nolice propooed
that di. tinctive call signs be aosigned
these sta tions. The prefi ltes WK, WM,
and WC would be assigned 10 club,
military recreation , and RACES stations,
respectively , In addition, expiration
dates for these types of stattons were to
be stallllered in order to reduce the
Commiss ion's workload. Elillibility for
dub station licenses was to be revised
to requi re ne w and existing licensees 10
demonstrate a compelling need for such
licenseo. No trustee was to be required
for a club . tation. Comments 10 the
Further Notice were due on or be fore
june 2, 1978, with reply comments due
On or before june 3D, 1978.

3. Approximately 1.50 comments and
reply comment. were received in
response to the Further Notice. Most of
the commento deal t with the proposal to
assign a WK prefilt to club stations. The
opponen ts Ielt tha t presen tly licensed
club stations should be allowed to retain
and renew their licenses. keeping their
present call sign•. They did not want a
distinctive club prefilt that would
identify club stations as a class, It waB
felt that the present club call sign
fostered a senSe of identity among club
members and created good will in the
community for the dub. The present
club licensee. who commented also
believed that a club ohould not have to
.how a compelling need in order to
oblain a license. The proposal to
eliminate club truotees likewise met
with a negative response. since present
licensees felt it was desirable to have
someone in charge who would be
responsible for the proper operation of
the station.

4. The comments showed how much
amateur operato rs want to have a
familiar club call sign when they
participate in field day activities and
when they operate their stations to
assist in times of emergencies. The Enid
Amaleur Radio Club, Inc.. Enid.
Ok lahoma, brought out the economic
hardship for clubs, if they were assigned

•••••

ISec• . t, 303, t8 Stal., 80 amended, 1086, 1082,
lt7 U.s.C. 1504. J(3)J
Federal Communication. Comml••ion.
WUli. m I, Trlc.rico.
Secretary.
Appenwlt

Part 97 of Chapter I of Title 47 " r the
Code of Fed eral Regulations is
amended, as follows:

In 197.65, paragraph Icl is amended to
read:

f ".85 Eml.alonllmltatlon•.

47 CFR Part 97

IDockat No. 21135; fCC 110-285 1

SlmpUfle-tlon 01 the Licensing and Csli
Sign A"lgnment Systems lor Statlona
In the Amateur Radio Service

AGENCY: Federa l Communications
Commio8ion.
ACTION: Third Report and Order,

requested thallhe rule remain
unchanged.

4. The tesue in this proceeding is
whether or not a technologically
ohsolete res triction should he retained
in a portion or the 6 meter band.
How ever, the comments focused on the
question of wh ether or not conventional
lan d-mobile FM voice emissions ca n co·
ellist with single sideband voice
emissions. Opponents of the proposal
were concern ed tha t PM usefll would
take over the entire 6 meter band and
preclude its use by single sideband
users. Proponents of the propoul. on the
other hand, believed that amateur radio
operators could and would successfully
resolve an y problems by voluntarily
developing sharing arrangements and
band·plans which would accommodate
most, if no t all, of the va rious opera ting
interests,

5. We agree wi th the proponents of
the proposa l. We expect tha t the
experience which amateur radio
operators ha ve gained through
developi ng successful sharing
arrangements in the 144 MHz, Z20 MHz,
and 420 MHz ba nds will be broug ht into
pla y, and that frequencies in the 6 meter
band will continue to be used in a
manne r that i. satisfactory 10 all
concerned. We believe that the inherent
fle ltibility in this approach outweighs
any di fficully which amateur radio
opera tors might have in reaching sharing
agreements. Therefore, we are removi ng
the FM voice emission bandwidth
restriction from the 6 mete r band,

6. We are also deleting the phrase in
1 97.65(c) which refer s to f 97.73. That
latter section, which deals with the
purity end stability of eminions, applies
to all a mateur radio Iran smitterl,
regardless of the type of emission used.
Thus, the reference to it in 1 97.65(c) is
unnecessary.

7. Accordingly, it io ordered. tha I.
effective July 14, 1960, Part 97 of the
Commission's rules is amended III

shown in the Appendix attached below,
Authori ty for this action is found In
secuone4(i) and 303(r) of the
Communlcationo Act of 1934, " 0
amended. 1I is further ordered, tha t this
proceeding is terminated and the docket
is clooed.

8. For furth er informa tion On thi . rule
change, contact Ma urice DePont or Jay
Jackson. (202) 254-6684.
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Fig 1 An addit ion to the
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" m "Cheapy Sca nner for the M
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lor, you can build th is ci rcuit in
one evening . Follow the same
procedure as for the scanner.
Follow Fig. 1, worx slowly , and
double-check your wiring. Hap­
py scanning.

Steve Lauter WA20RU
Fair lawn NJ

TO EM'TTEII OF Ql

Those who bu ilt my -cneecv
Scanner for the Memorize'"
(April, 1980) may wish to add
another feature 10 it.

In the art ic le, I stated that one
should be able to add an auto-re­
verse feature by simply decod­
ing the 4 and 8 a l tha 144·148. By
adding two ch ips and one resis-

Corrections

Revised Fig. 3, "Down with Interpolat ion."

My art ic le ~The Stolen Rig
Retriever" appeared in your
June issue. Your readers may
wish to know that although Intel
Elec tronics has discontinued
the manufac ture 01 the no. 3622
PROM , Fairchild Elect roni cs
has a direct rep lacement, no.
93446.

Some correc tions lor my arti­
cle " Electronic Oice - A Family
Ptease r' (June. 1980): U2 and U4
should be la be led 4522; U3
should be labeled 4511 ; and U7
should be U5 and is a 4511 . All
pin connections shown on all
ICs are correct.

Howard F. Batie W7BBX
HemdonVA

A kit of parts, including the
PROM programming, is evan­
able from Alpha Electronics
Laboratories , 2302 Oa kla nd
Gravel Rd., Columbia MO 65201.

Harlan C. Curtis WB6KBM
Diamond Bar CA

Stafford, 427 South Ben bow
Road, Greensboro NC 27401 ,
that he will supply the PC board
for $7.50 pos tpaid. Fina lly, the
patterns shown in Fig. 4 are not
to sca le and cannot be used as
templates.

Brooks Carter W4FO
Irmo SC

12. The 7400 series TTL ICs can
be replaced by 74LS types with a
slight reduction in current con­
sumpt ion.

Also, in Fig. 3, the parts place­
ment, one jumper was shown ln.
correct ly and one omitted. A cor­
rected vers ion is shown here.

I have been advised by O. C.
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There ere several corrections
to my article "Down with Inter­
polat ion ," which appeared in the
June issue.

First , in Fig. 1, the readout
schematic, the ground pin on
the 7473 shou ld be labeled 11,
not 7.The pin s at the bottoms of
the LEOs should be labeled 4 or

Ham Help
I need an operator's manual

for a Tequ ipco Model 3 in-ci rcuit
transistor and diode checker.
The manufacturer wa s Test
Equipment corp., Houston TX. I
will pay lor copy or original.

E. W. Lambert
2227 Center 'terrace

Grand Island NY 14072

Does anyone out there recog­
nize any 01 the lollowing com­
puter c ircuit cards? The se are
all hamfest specia ls bought to
build a cheap computer. Any
photocopies of condensed man­
uals or schematics would be ap­
prec iated. I will pay for the favor.
I've inc luded all identif icat ion I
could find. Thanks.

1. Datamed la 8080A CPU

card. 2DAAAOO5, 9.36 MHz xtal,
dated April 21 , 1978, 2 21 01 . 2
empty 2101 slots, about 50 TIL.
2 28-pln sockets, all chips TI ,
1()O.pin edge connector (no t
5-100). I got 2 for $5.00 each.
Maybe it goes to a Datamedra
smart terminal.

2. Small , unknown 6503 card.
6503, 6530, 6532 chips, 3.579
xtal, 36-pin connector on one
side, 38-pln connector on other
side, paper tag says " PIA model
",P7.1, Rev. C C11-80139" on
card. I paid $25.00. Maybe a
video processor?

3. Big Univac memory card . ID
numbers 7318-2·73 (19731) ,
38-75, BE·3, Assy. 41 617D0-05. 72
Inte l 4915636 MOS, B7720A

chips (18-pin, 256 x 4 RAMs?), 2
tnn-pt n co nnec to rs o n one
side, " 35J4009.01 Rev. G 127"
stamped on other edge connec­
tor. 1pa id $5.00.

4. Small RAM cards. I was told
they go to " Accukeyer." " Mem­
ory Bd. 1769-25" stamp. 24 Intel
C1101A 256 x 1 RAMs,2K x 3,
44-pin connector. I got 4 for
$2.50 each.

Chartes Gerbino
1831 Stanley Place

Falls Church VA 22043

I would like to obtain the
schemat ic and service manual
(will reproduce and return, if de­
sired) for a Victor Company
(Japan) 5" B&W TV, Model
4T-20U and companion power
supply, Model AC 21.

Joe Hustak WA5ZNO
6821 NW 27th Street

Bethany OK 73008

I have a Hamcratters SX-62A
and need an operator's manual,
schematic, alignment instruc­
tions, etc. (origi nal or copies). I
witt pay for postage and copy­
Ing. Please send a postcard.

Del Ogren WD9DNU
S6SB Lynn CL

Glendale Ht. IL 60137

I am looking tor a Mars via
RX-2 or RA-2 which was part of
the Galaxy transceiver line. Any
help would be appreciated.

Lou is SUa
1085 W. 27th St.

San BernardIno CA 92405

I am looking for a schemat ic
for the s pectrcnrcs dig ital di s­
play Model DQ.1. I witt pay for
copying and postage.

Francis J. WltUlnger K4QCO
4271 Pine St.

West Palm Beach Fl 33406
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Ham Help
I recently bid on a Collins

KW-1 un it. As a schoolteacher, I
would like to sponsor an ama­
teur radio club-if I can obtain
information on how the Collins
KW·1 can be converted to SSB. I
need to know how to bias the cu­
cults and fi na l amplifier to class
AB1 operation from class C. Any
Information on using a Cent ral
Electron ics phasing exciter to
drive the KW-1 wou ld be appre­
c iated.

Stan Moraski N8BOH
7681 Fairmont Rd.

Russell Twp.
Novelty OH 44072

I desperately need one set of
trent-pane! handles for a R-390
receiver.

Terry Simonds WB4FXDl1
PO Box 1558

Edgartown MA 02539

I would like to borrow or bUy
information and manuals on the
following recen tly acquired sur­
plus equipment : AM 3203/

TRC 24; AM 9141TRC; Polarad
Receiver R·B1; Potarad MSG-2,
AS-T, RX·T; Polarad STU 4WI
TSA-W, C-Band.

John Splgel WB2PAZ
1166 MlddletowIl-Uncrott Rd.

Middletown NJ 07748

I need a schematic and in­
struction manual for a Halli­
crafters SX·100 general cov­
erage receiver.

Robert Bunn WA'LKE
Rt. 3, Box 565

West Plains MO 65775

I need a manual for a Mid land
13-520 HT. I will copy and return
promptly, or buy copy.

Jung Y. Lem KB6BO
5222 Coringa Or.

Los Angeles CA 90042

I need the complete article
and schematic on the " S-Band
5O-Watl CW Transmi tter" using
a 12BY7 oscillator and 6DQ6B
final which was in the 1968 or
1969 ARRL Handbook.. I will be

happy to pay for copying and
ma iling costs for a copy of the
article or for the complete hand­
book at a reasonable price.

Bill Graham N8BMK
Box A 233A Rt. 5

Paris KY 40361

I need a serv ice and operating
manual and schematics for a
Hammarlund HQ.1 50 receiver. I
will copy and return pronto, or
pay for same.

Wm. Ryan
163 W. Peterson

Brighton MI48116

I would like to get in touch
with hams who will be attend ing
the Phoen ix Institute of Tech­
nology in September in hopes of
starting a club.

Rick Todd KA8AKL
14470 Basslake Rd.
Newbury OH 44065

Greenpeace, the anti-whaling
organization, is in need of a San
Francisco Bay area site for its
ham station. The site must be
able to accommodate a tower, a
large log periodic antenna and
high power. Those with a site or
suggestions should con tact me

at the address below.

Dick OUlman N6VS
435 Utah Street, No.4

San Francisco CA 94110
Phone: (415)-864-6320

I am most anxious to acqu ire
acknowledgement cards from
the ham rad io station CE0AE on
Easter Is land (possession of
Chile) which operated between
25 Nov 1968 and 31 Jan 1971. I
wonder If any of your readers
can help me out.

R_P. Alexander
4507 Van Ness St. NW
Washington DC 20016

I need a schematic and/or cir­
cuit informat ion for a sui table
noise-blanker c ircuit to use in a
Hammarlund HQ-180A receiver.

Robert F. Cann W4GBB
1606 Lochwood Drive

Richmond VA 23233

I need any information on
hints, kinks, and modifications
for the Yaesu FT·1Q1 E. I am will­
ing to pay .

Brian Stoll N8AFX
3025 Brockman

Ann Arbor MI 48104

12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607 I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I
OU R EXCLUSIVE I
BpBr CIRCUIT* I
.. . provides superior perfor- I
mance, especially at close I
frequency spacing . I
Models available for all Ham I
bands. Special price for
Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:

WACO......"",DUCTS, INC.

~
P. O. Box 7127

•• Waco, Texas 76710
8171848·4435 ..... 79

I
I
I
I
I
I
I
I
I
I

' "m __

Free ' Tech-Data ' Flyer

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

Small Orders Welcome

....,..- -'- --«';O;'....i 'r'

PR ETU NED _ COMPLETELV ASSEMBLED _ ICOR AL L MAKES oS. M O DELS OIC A MATEUR
O NLY ONE N E AT S MALL ANTENNA ICOR TRANSCEIVERS TRANS M ITT ERS .
UP T O 7 B ANOSI EXCELLENT ICOR C O N - GUARANTEED ICOR 2000 WATTS SSB
GESTEO HOUSING A R E A S _ APARTMEN TS 1000 WATTS C W, INPUT ICOR N OVICE AND
LIG HT _ STRONG _ AL MOST INVIS le L EI AL L C L AS S AMATEURS!

COM PLET E AS S HO W N with 90 It. RGS8U-S2 ohm l eedl\rle, and P L2S9 connec " .... Insulato.s . 30 I I .
3 00 lb. tut da cron end supports, c ent er cOnnectOr with built In IIghlnlng arr U ' er and ste l lc dlschatge ­
moldad. s ea led. weatherprOOf.ruonant Itaps t"X6" _Jo u j ust sw itch 10 band desired lor es cellent worldwide
operallon • tranomlttlng and r eclu lngl Low S W R o.er a ll band. Including ,8017 5_ Tuner. ...uallJ N OT NEEOEOl
C an be used as In.erted V 's _ slopers _ In attics. on bulld,ng toP' 01' narrow lots - on 16 0 mele... tool ( tnst ruct ion.
Incl) The O NLY ANTENNA YOU W ILL EVER NEEO FO R ALL 8ANDS _ WITH ANY TRANSCEIVER_
N EW _ EXCLUSIVEl

80.40_20_15.10_6 Meter 104 It. long _ with 90 It . 01 RG58U _ connector' Model 9988U .. . . $69 .95

SEND FU LL PRICE FOR POSTPAID INSURED. OEl. IN USA. (Canada Is $ 5 .0 0 extra ' 01 PO..alle - cle"cal _
cus.oms ..c~or ord er uslnll VISA · MAS T E R C H ARGE - C ARO - AMER. EXPRESS. QI.a numb... and ex.
Ilate. P h 1_308·236_5333 9AM _ 6PM week dau. W a oI'IIp In 2 _3 days. ALL PRICES W ILL INCREASE ..
S AVE _ ORDER N OWI All am enna. lIulOlanl eed 101 I J••. lO .... moneJ bac l< Iriolll re'ulned In new condltionl
M ade In USA. ICREE INFO. AVAILAe lE O NLY FROM

WESTERN ELECTRONICS Oel>1. A 7_ 8 KearneJ. N elll'''ka. 68847

IRON POWDER and FERRITE PRODUCTS

AM I ~.L"0<ia1U ~ '"
Fast, Reliable Service Since 1963

Toroidal Cores, Shield ing Bead s, Shiel ded Coi l Forms
Ferrite Rods, Pot Cores, Baluns, Etc.
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. Write or Call Today for Our Free
1980 Catalogue

• Kits for over 300 Models 0 1 CB
Radios

• KITS FOR MOST POPULARUNITS
Over 5.000 Satisfied Customers

• Low Cost from $10.00
Easy to Install with All Instruct ions
Tune-Up Procedure Alignment

AMERICAN CRYSTAL SUPPLY COMPANY
PO Box 638

W Yarmouth, MA 02673
(617) 771·4634 .... 7

I
I L.- ..

10 METER CONVERSION KITS
FOR CB RADIOS AM·FM & SSB

.... 311

VANGUARD LABS
196·23 Jemacie Ave. Hollis NY 11423

• Covers 100 10 179 999 MHZ In 1 ~H1 steps With
Ihumb"wheel dlil l • AccuracyOOOOt% at aN fre·
quences • Internal frequency modulation frcn 0 to
tHer 100 kHz al a 1 ~H1 rale . Spurs and nose at
least 60dB below carner · RF OUlpul adjuSlabJe trlJlll
~ to 500mv acrcss 50 ohms · Operates on lMc
@ 1/2 amp . Prce $29995 plus Shipping

In stock for Immediate Sh ipping . Overniglll
delivery available at extra cost, Phone: (212)
468·2720

SIOEWALK SALE-
l ASf SAl O F ( VI" M ONIH

11 0 0 - 8 0 0 WHK D An
900 · '> 00 " A IU .aA 'OPEN ~

o TEN -TlC ° MF1°BENCHER-JAN El
° RAM SEY 600 Mhz COUNT£RS
° KlM AM PLI FIERS
°B &W, MAN Y OTHERS

H El ECTRO NICS SU PPLY.lN C.
11 JUPITER PlICE · 111

PL ANO, TEllS Ism
(111) 414 'OS IS
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YOUR HAM RAOI O-SS s
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(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Digitize your receiver's dial with
the DIAL SPOTTER. Adapts to
most Communication Receivers
with simple connection to VFO.
From $149.95 Write for Data
Sheet.

GEMINI
INSTRUMENTS
INCORPORATED
8o. 205.larchmonf,N Y10538 .... 24
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[~ERNG SEIMeES - "'NMOOU..E pq(OJCTS
AUlIO T~ i'SO ~Z

c.'" c, Gt-.'J Rr PQ£ "'M'!-if'lfRS

"" D 0l..l0'I. GATE f[T "HERS

'0 C> t,
I if ...... "I..If I£ ~S

0 I\I.()I() "'",'.'1,-,1"(-" 5

u · -NWV I>fCE'\f£RS
' 1" ... . V oG :,E' ...R ~·:.;;I

so C. CClM"R(SSlV £ "'\..(:110 .. ...p.0 ca " SSE! (,[NER...TOR0

R2 R4 " GSC6
RI POWER AI.'PL f £RS

• ,.~
PONER S.PPl £5

G" I\ ITS
n ... c K~C[ O<J~. ~ ol[ ~" I.

C"T"LOG ITfMS IN TwO wUK'; OR LE5 S
QUICK TURN AROUND ON SPECIALS

CATALOG & DESIGN "' '''NUAL H.95 ' ''''''0''" '"""'" ",
0[10" [ 0 "'[C'''C .. f10N '

...." C..ToON " 0'"
e""", O~f.. "" ......[ ....... " .,"" ..,.[ R• .

....... <l<J. ........c•. ",cw,"
I ......... lE••, "l.ICOC~''''''''.

~ on ", . "" ...
_, '0'. , " ..... OM .......

" QI Ifl HFT
rLL ~ _.J

INC v""
lS8 West 9th SI
Ow Park NY 11129

COpy CWo RTTY. ASCII
_Il't OHIO SCIEIIITIFlc-S

Clo P Compute r

• Send&Receive CW
• Retain All Funct ioos

01 Cl ·P 81( Compul.

RTTY Receive Program $1995
CW 'rranscteve Program . . . . . 1995
ASCII rraoscteve Program .. Commg

• All Programs Suppl ied O n Cassette
Complete With Interlacmg Schmati cs
and Instructions

Part s Kit for In terface . .. ... . . 1995
O't-P 8K RA M Compu ter . .. . . 37900
C 1-P 8K Complete Wi th Interface
Installed . Wired, and Tested .. 429 ,00

COMPUTER SYSTEMS
3763 A'rport Blvd . Moblle , AL 36608

~ (205) 344-7448 .... 340 E3
...... Dealer Inqumes Inv,'ed
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-,~...... \OA ''' '''""" a: ," ......."." "'CO" ' .
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0''' ''' CO" .......'.. S"'"........ ~ .. ,.
.....". co ., ' ".....'" 0< OJ ,,,

- ---'--...- ..oe _ "._ _ _ zt
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-~-_ u .
"""_u ... ..,._--­._­_.
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~" ..........,_..'.-., ...-,_..
"'t: '':'"--
~... "''' "-,_.... ,.
-~ .---- "_ .. _ _ n ,,,_..._--­.....,.._.­
'-_.._-­............ ...'...--_-...--- .'..---"'_..-

ELECTRONICS

...._..
,;'-~-'" ~.- ..._- ..
"- '. _ .~'.'"'''" .,"'''~'' .",.,,,,_ 0"

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

,,-,....- , .... ... _ HI

''''' _ ,m..._- ...

LRC tenu . Prin1er S389.aa
40/&4 c~um" aot matm ,m pact, std piper
Interlace ill pe.soni l comoute.s

S-100 Computer Boards
6KStatIC RAM Kit 5129 00
BK Sialic Goabout Eeono IIA kJ1 145 00

16KSt,be Godbout Etono XIV Kil S285,00
24 KStilic God boul Econo V11,l,·24 K,l 435 00
32Ksme Goclboot Econo X-32 I(rt $575 00
16KOyrulmIC RAMKll 199 00
32KDynamIC A,l,MKII 31000
64K Dynam,c AAMK~ 410.00
VKIeo Inleo1iCe kJ1 Sln,OO

80 Ie Update Master Manual $55.00
COmplete It d'" seIec:lm. 2100 l'II ......t il" refer·
era lPIde o.er SU IOO cross JC!I<ences f!'N
updale _ mrougll 1980 Oorrestc: IlOS1iOI
53 SO 791C hIasler doseou1 S29 !IS

l80 Microcomputer
16 1)1: ~O. 2 MHl etoc., 2 ~ RAM . ROM8iUll·
_d SIlKt E.ceIlenl Ie< conrrol Bast 8o¥ll
S28 SO f ullUt S99 00 MonllOf S20 oo. F'll'<oef
s..DDIY KII 535.00

Video Modulator Kit 5B.95
eor-t TV HI no a • CIlI*)' motIlOl' . 0
il'IecIng IJSagC ~ luI: .. 'fuI insln<c

Modem Kit $60.00
Slalt 01 trot art. COil .II1S_ No IlI/IIf\lI fOtCtS·
SIr)' 103 tornlJilllJle 300 baud t....1ltfISlwt
_ COU/lILII" plans IIChoOed

BSR Controller $39.95
Col'lltlC1 you. compulef 10 me8SAKomI ContTOI
SySltm Coml'Uler o;ontrolled ~.fISOIlIC trans­
m!l1tf to<)'OII' BSA Soft _an: to< 1802 __

P.O. Box 4430M, Santa Clara , CA 95054
Will calls: 2322 Walsh Ave.

(40B) 9BB·1640

"~
~
:
:•"
~•:•'.--~'.•-~'.•':•,.
":

'""•,.'.:•

SI"' I h, ,lIlpm, nt. Fl'sl lne PoIrts 0111,
FlCtory IIstllCl GUl fI"teed meney tli~ .

aUl~f'\' IC' s i "d til"" wmpone",S a'll;'
tcry p"ClIS

-­,- .
"'- ,'.CO>Ol, ' ..CO_ , .,"'- ,,,
, ~",..... ..
L~_ "
' ~1'"'' 1>
L~_ ' OIl,"- '..,",,,.. ..
, "",,, I"lO'" ,"'0""'" '..

­,-,­,­,­,,,,.
"".,­,­'­,­,­,....,­,­,,"..,­,­,­,­,­,­,­,,­" .....,..".".,..,..""".­,,,­
to'"~.,.,,,.,..,...
''''''....,.
,,'...,,,..
"""",-
'''''',,'..
,~.

'­'­,-'u '

i111O*"'Q $Oml ~rWt lor~e -.etSoon ~
omp.f'oe(I ...~n _1tI ,m\lfO'<ed speed In<! KCU'
'ICy I\0'IO IYI~ Sou,te sst lor ~ O !lOW onel

S"",r Inic .. CU SIl1I SU.lIll

,.. '_.,·sl.2 ' ''' Inic Sowu li$l;"
_ .... '-Ill I . FiM '" ... " .. I'Ill11o. ....
Til, Inic 1M .1 _I , .. ., n.
..... "' HNft. S19 1D.

5-1. 4-'" u,o,s'" S t. !t5

''''''' M, . to< VU So.<u U." S15.DO

c..'" S- A_ . ln . U ..... Oil.l_ ·
.,.., OA.,AO . 51,., S..., . Mes ic. (PAOM,......._ ,$I"" Rep", S""...

NEW PRODUCTS!
SuperColorS·l00VldloKII$1 29 .95 £1111 Adapter Kit $24 .95
hpanda~ 10 256 • 192 "'gil fUOlulll)ll eo/Q f P1UQ!II'IIO E" II proVIding Super E" 44¥ld 50 pn
or~hICS. 6847 w,lh I I diSCII" moots COmP<lIOl( pius S·I00 tills expansi<l n lW,lh Supe< Ex ·
controllecl M~mory m,pllt(l 1. RAM t,pifldi- Ilol""on). H'llh and 10* iddress dlsplays, slate
blel0 6K S.100 bout 1802.80110 . 8085, 180 etc illld mOll. LEO's Dp!i<lI1al S18.DO.

Odwry Jon.....,. 'S? Gremlin Color Video Kit $ 69.95
12102 161( Dy!M ITIIC RAM Kit $149.00 J2 • 16 alpllllnumOflC. and graplnn. uo to 8
hPllnclablf lO 32lI HIdllonrelraJI " .CIOdl$UI)Io4 o;olofl, * rth 6841 chop_ 1. RAM it EOOO Plugs
MMl .. no • • '1 stilts AO<ll 16K RAM $n .Ho Sol.." E" 44Pinbus Noh~ res grapllocs

Quest Super 8aslc- - - - --=:--:::-::-:--::= = = =-,,:,=,---­
Ouest . ""' IQdt< II ....~.. 1802 S'f$~ms

..nourn:es .nollle' ~rsl Ouest IS me ~rs l com·
PlIny -"'Md. 10 $IloPil I. h ln "lle !Dr HI02
SrstenlS A tompletl IunctIOft ~I ...c !ly
"- c.••• 11'ld1lt'"'O fIoI,btIg ilOInl tllIoIl>l1lty
.,\l'I scoerrtrhc: '"OUllO/l ("umbel flllge ~ 17E'"I.
J2 IHII1llIOt' ~ 2 bllloo. Multi 111m il'fIyS Sfr""l
'''IyI. SI....g ......puIit..... ~SIlII ~O, Sa..
n loid, 8is". Dau n ~ lIncl...pro­
;'Ims. l"ll _ 15 StiIIff*ltS , functIOnS iI'lO
Opeflllln
Easoly iIllIpllllll 011 most II1l2 systems ~
QlI'1'S 12K RAW ..........m lor Ills" Itld ....ptOG._ CIswnI...-- .. $lOCI< I\0'IO AOM
.-.s~; tOed .". pl;l\lngl prMIIVI

RCA Cosmac Super Elf Computer $106.95
Cor!'oI\m IWures betoII rou deCIdI 10 bl/Y Iny A 24 key HEX k.."....rd IfIWdes 16 HEX keys
til,.. tompUIef, ThenI is no cItIef eompu1" 011 plus Ioell , met. 111ft , n it. 11IpIII. _ ....
till! ll'IIIrket 10day N IIis il lhI deSlflble bent- IK!. montlof selK! arKl single II'" li•.." on
hisd lhl ""'" EIt !Of $0 kI1le money the Super boirIl di~ provide OU!pI.JI if'ld eptional .'g.
Ell is , smiIII SIngle lloIlrd aIfTIllIjll1f tNl llces .... IDw edd..a There is i .... pi" slirdi.d
ll'III~ 'It IhlllgS It is , n elcellent computet' lor conoectorsloI 10' P'C anlsancl a 50 pin COfIlIIlt·
trairing ancl !or leimlllg Pl'Ogf1lMllng WIth ils tor slot tor ee QlIfISI Super Expansion Board
madllne langlli(le alld y-et il 's easily ,rpallllllCl Power suwtl arid~ lor .11 lC"s a,e in·
w,lh ,dd.lI011l1I memory, hll IIIlic . ASCII ciJdedin the price pluSi ~ etailed 127 pg inslnx:­
Iteyicl'nll , lrid. eII'..C!lr 011lltlll0ll. IIC. bon manUiI whICh now ir.clu<les oYef 40 pos ct
6eIore you buy I l>Olher small compuler . see ~ " sattw,re inlo including a series ct lessons to
indudes IIlI! 1000wi ng INturel : ROM mo..tor; help gel yoo Stlrted i n<! i mus'~ p.og"m ancl
State in(! Mode d,spli)'S: Sir.gle Sllll; OpliCllllI g'iphlCS ta' gel game Mall)' schools i nd
,d~lllss diSllI, j'$: Power Suppl)': Audio AmpMie, u",.ersil,es are using the Super Ell as a course
,rldSpeaker, full)' socketed to. iIII IC's: Rcal cost 01Sludy. OEMs use It lor t.aining ancl R&D ,
01 in warranf'\' repil l"S: FUll documentation gememcer, ether computers only olle. Super Ell
The Sup., Ell incllldC! i AOM monitor 10' pro- teuures , t i dd itlQnal cost 01not al ," Comp'lll
gram loading, ed iti ng and eoecubon w,thSINGLf belD")'OIl bl/Y . Super Ell Kll $106.95, High
STEP lor prog"'" debugging whICh Is not 10' .ddress Dpllon $8.95, LlIW'ddress Dpllon
cluded inOthers at the lime pnce W,th SINGLE $195. Custom Cibloel With dnlled ar1d ~l)elled

STEP yOO Cinsee the mic<oprocessor ch'PO{lll"- ple..gllss lrontparlfll S24.!t5. Expa nSloo Ca binet
bng .....th the unlqu, aunl idd.ess ar1d dill bus ..."h 100m 10' 4 S-l00 boa.ds $41.00, lfiCid
d'splays NlOfW , dertng and III., e' 8CUbng in- 11111." Memory SRI' Itil $.6.95. All . ,ts , "ll
stl\lC1lcns .~. CPU mode alld ,nstruct,onC)'de Options alse completely assembled arKl tested
are decoded arKl d,spli)'ed on 8 LE O'1Id 1ClltlltS au' sillall . ' 12 lIIOC monthly software pu b·
"" RCA 1861 video O"""les chili iIIows you to IICll~on lor 1802 cornpule, users is iV" lIbHI b)'
conn«:tl0yourown TV Wltha"'flI>llInsMI l'ldeo subscrlpl,on 10< $12 00 per yea., Issues 1-12
modulllter to do g.ill/llCS and games TlIere 's , bOIlrKl S16 50
Ip..k"sysItm included lor wrrt,ng )'Ollr OW" T,ny BaSIC Cllssetle S10.00, on ROM 531.00,
muSIC or uSll'lll many muSIC l)IlIQI"imS a1reacly 0flll'na1 Ell lot board $1495. 181i2 Sohwl..;
wntren The spaker iiflplrl... may iIISO bI us«l McewsVKIea GraphICS $3,50. GameSind MUSIC
to d~ rNyS!or control purposes $3,00 , Chop 8 InlCfjlrele. $5.50.

Super Expansion Board wilh Cassette Interface 589.95
ThIs is truly an astounOll'lQ .....' ThIs~ NS SUll<Oubl'llS aIIowllQ users 10 take aov,rtage 01
been designecl to allow ,. 10 deCIde hlJllf rou rn(JIV!or 1unl;llons IimlliY by caling tllllm OIl
wart ~ tIjIbOi "'" n. s.,.r u,._ llIllolnl Irnpnwemenls iOd ~lSIOOlSlle easily dooe Wl1ll

_willi U oI ... ,....., 1Wil~ iddress-- IhI rn(JIV!or . 1I)llU have the Slll* u,aftsi..
ilJle ifIY'l'herw .. 6(~ Wl\iI bu'!.... """10"1 pro- IloIrlI iOd s.,.- ....... the fl\OfIIlOf 's OIl arKl
Illcl and a c.... ...... P!'ovtSlOf\S have runllng al 1!11 push 01 , button.
been made lor II OIl.- 0II1l0fIiI OQ 1111.... 0!hIr 011 boanl 0II1l0fIiI include PInIIIIi ....
boinlPl . 1Itsrwlly onlO \lItl'\ifll'WOOdc:ibonef 11llI (loI1pMt I'IwtI . ,1II '" 1Ii1ldslla~, They
iloo lQSlde lIIe s..- EI The boinl Indulin slots alloweasya11loectlO1 ' of anASCII ~ey\IOar d 10 1!ll
lor \CI 1l) 6K 01 EPROM (2705. 27!1ll . 2116Of n '.-1lOf\ RS m IlIlII 2D INI e-tIIIlMIl tor
2716) itncllS" " "" II' , EPROM canblused l1IIef'\'llI or O(he< de\IIce~ OQ boinlPl. yW
lot the rnonotornlT..., Basic OfOIl.- IlUfllOSI'I '*"mor1 llIl!flIO!'/ !IIetelie two S.l ilt slots 10<"II: s..- ROIl ....... Sl' .15 IS r r # Nl IS SliIIC RAM er YIlleo boi<lls Also' l K S4lllI<
iIfI 011 boinl Of/IIOI'I .. 2705 EPROM whdl IIis WoMOl'~ 2 WIth vodeo dn'wer lor full cae»­
been Pl eQfOlll.-rmecl ..", a lI'Oll'.II loIdIrl lIIllIy display ""'" T"" Basic and, l'ldeoi'fl!f1ace
Idler alii error dIedlo'lQ mull Nitl cusene lloarll hrlIIIl I/OI'wII SU5. AS m SoI .50.
read '_ soft'war'e. 1''''''bDII cassenJ Noel m 2D .. llf $1.15, S.111ll SoI .51. .10 58 ';'
"""l"'do s oe trom ().ICSI . • inc:lulles..... __ HI ..m obbon ctbIe IS .....1lII •
5MI and ruclouI. bIod< _ ~..., $1515 10< ASY comecllOII between 1!11 "-'
YIdeOg'lI(INa*-.. lIIinkIng_ IlfWiIIt Ell iIfIIllhe s.,. ElpinIi.IoIrlI.
points car. Ile used ..", lhI "",,_ 5Ml1NIure "- "'"'" llIt !of Ihe~e s)'Stem (see
to ISOIalt Pf09I'lII'n bugs QUlCIdy . tlItn IoIow WIth MuIO-.... Powe< Suoo/y below)
SInQIe steel The SUlle< MonltOl' II wnnen WIl\I

-

TERMS $5.00 mill. ord.rU .S . f dS. Cl IIl rnidlllts Md 6%111. FR" .. ,... ".
hnkAmtoe.d ....d , CIlI'I' accepted . : " your COlly u, ou' II W19-80
S~I" lno C~"ln will II. Idded 011 cll"I' tard. , QUEST CATALOG Incl"de 2k llamp.
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VINEYARD AMATEUR RADIO WANTS TO BE YOUR
OSCAR 9 COMMUNICA nONS WITH KLM EQUIPMENT.

HEA DQUA RTERS FQR

KLM -420·450-18C Circular Polarized Antenna (435MHz)

CS-2 Circularity Switcher

KLM-144-150·16C Circular Polarized Antenna (2M)

eS-1 Circularity Switcher

PA15·11OCL 420·450 MHz Power Amp. (li near)

Echo 70432·435 MHz CW·558 Transceiver

K R·500 rotors

Fiberglass circula r antenna support mast

559.95

549.95

S99.95

529.95

5329.95

5379.95

5199.95

52.00/11.

These KLM Antennas, Ampli f iers, Transceive rs and accessories are avail able for imrned­
iate delivery and V.A. R. will pay t he U. P.S. on orders placed before 8/30/80.

For a lim i ted t ime onlV, V.A.R. will P1IV the U.P.S. shipping on vour
new Delta." The shipping is free . The call is f ree... ORDER NOWI
The new DE LTA $849.00. · Offer expires 8 130180.

MODEL 580

•

'r.:.~~EN-TEC . INC. DELI' A."11 ~H I(RV l lU , Tf HNt$SH HUI n.
All new, all 9 hf bands and only $849!

DELTA the symbol of change - the name
of a great new TEN-TEe transceiver. A t rans­
ce ive r for changing times. with new features.
pe rformance, sty ling, vizc and value.
TOT AL SOllD·STATE. By the world' s most
experienced manu facturer of hf solid-state
amateur radio eq uipme nt.
Al l 9 Il F BA :'IIDS. First new transceiver
since WARe. 160.10 Meters includmg the
three new hf bands (10. 18 & 24.5 ~IHz).

Ready to go except for plug-in crysta ls for
18 and 24.5 :\1I11 segments (ava ilable when
bands o pen for usc).
SUPER RITUVER. New, low noise double­
co nversion design, with 0.3 ~V sensitivity fo r
10 an 5+1'11 /1'0 .

VINEYARD AMATEUR RADIO
Art (WA60YS) - Sales and Service - Jay (WB6YQNI

4407 Vineyard, Oxnard, CA 93030, (8051 485·0942

FOR YQUR VISA AND MASTER CHARGE ORDERS QNL Y CA LL
Nationwide 24-hour order line California 24~hourorder line
1·800·854·2003, Ext. 873 1·800·522·1500 ext . 873
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URPLUS PHONE ' 13051 887·8228
7294 N,W. 54 STREET

TWX : 810·848·6085LECTRONICSMIAMI , FLORIDA 33166

ORP.
WHOLESALE - RETAIL

~"

S0239
CB SPECIAL TRIMMER CAPS

Brand naw printed ci rCUli board assembly. Un ci in all HyGain 40 Channal Ca n III in your watch
10/$5.00 100/$35.00 CB transcelvars. Fils many other manulacturen' units also. Squelch 3.5-20 pF" 5-30 pF

501$20.00 1000/$300.00 po ll'l/olume control/ch annal sell,c lD' $wllCh not Included. Board $.75 II• ., 2/$ 1.25
' ·9_ 7.50. ' , 50·99 _ 6.00 e8 . Dimensions 51$3.00
10·49 6.50 ea . 1llO-up 5.50 &I . 6~x6 '!> "

PL259 POLY FOAM COAX
Amphenol

CB SPECIAL WI40 <;I. SW . ame liS above
50 Ohm, .g $10.50 e• . 50-99 $9 .00 ••.

.60e ea. 10-49 $9.50 ea. l 00·up $8.50 e8. Lo w Loss _ 10 RG174
Serviceman Special $4.951100' $3,00150'

E. F. Johnson S Meter ". Hy -G a ,n 40 ch CB less C ase , Speake, , Kn obs las ' 51

Edge Met er 250 UA. Fits in 518" x 1·3/8" hole $14 95 e~ ULTRASONIC
MTG hoies on each end 1·1/4" behind panel , NEW H y·Gain Remote 40ch C B Less Case , Spea ke, '" Coniroi M,c TRANSDUCER
Blac k scare 0-5 bottom 1·20 top las .s ) $1495ea 09tects sound aboYe the langa 01human
51,25 ea 51$5,00 ASTATI C T-U G8-0104 hsaring ! Transmits' rOCII;vlIs

PREA MP Desk top microphone NEW E.F, Johnson Power MicJLess 52.SO sa. 51$10.00
E. F. John s o n S ig n a l Strength wlcrystal e lement 3 Pin Plug 535 ea . Cant Desktop Style 519.95ea
Meier 200 UA 2','" x 2 ',-', , Sq mounts In MAGNETIC PICK UP
1',, " hole , -- tJ.eh lnd panel Scale 1·30 db top ILEx COPY LE NS F:S,S,6.1 C E RA MIC IF FILTERS TRANSDUCER0·5 oottcro Focal l""g1~ (155MM) I%" 0,
5495ea 51$20 00 2111S" t . 1 1111;' Flxt<l i,il. E FC L455K Conver1 s molion to ac yollagll without51.50 es. $3.50 ea . mechanic.I Unkage

PANEL METERS 25' MODEM CABLES
'I," ~ Z" wl6' s hielded c. blll

IS' MODEM CABL ES $4.95 sa.
$4 .00 ea 2 for $ 7 .00 B scstuon Dip Switches 1012291 wi.. wlOhie!d. 13'229" ..O,e wllhleld.

16 pin lA Mp) 51.50ea OB25P CDnn I. OB51226_1 OB25P conn I. OB51 22l1·1 SOLDERLESS TEST

l
101$1 3.50 CoYe" on one end co..... on one end

25 ·0·25 dc Volts 2'1," x 3"
S5.5O es. 1(V$SO,OO se.so eo. 1CVS60,OO PROD (BLACK)

12 Vdc RELAY 12 Vdc RELAY Thrsaded lype. molded handls
0 ·25 d e Vo lt s } 2'1.' x 2 '1, " $P$T 35 Amp Contacts S PST Open Frame 5.40 ea . 101$3.50
0· 50 a c Vo lt s Open Frame 5 Amp Cont ac ts USED MUFFIN FANS-Shunt Required - Ru gged, great 'or mobile use Mfg ·Mag n e cra ft

$4,50ea 51$20 ,00 $ 1.5 0 ea 4/$ 5 ,0 0
3 bladllS . 110VAC. 4 '10 ' sQ.

55.95
Double RowfW ire Wrap .10 0

22 pina/Double Row/Dipped Solde r 22 pinslDouble Row/Wire Wrap
CW MINI SLIDE SW

25 p in s $ 3 .4g e a 10 /$30.0 0 '50 $208 ea 10/$17.00 ' 50 $2.44 ea 101$19,00
DPOT .15 ea. 10/51.25

30 p in s $ 3 .9 6 ea 10 /$32 .0 0 10 0 ASSORTED D ISC C A PS
50 pins $5.43 e a 10/$45 .00 12 v DC Horn

(FU LL L EA DS ) 20 EA O F 5 ALL STAR AIR2'" dIameter . 1'I, " deep
.75 each D IF F E R E NT VALUES $2.00 VARIABLE

Double Row/S older Eyelet .15 6 3/S2.00
P ER PACK

6pins $1,10ea 1015 9,00 24·275 pF .75 ea.
15pins sr.esea 10/$12.50 Autronic Elect Auto Ala.. m White Porcelain
22 pins $2.08ea 101$17,00 Easy instal lation inde pende nt Cif· Egg Insulator RED SEVEN SEGMENT
43 pins $3.66ea 10/$3000 cu its solid state 12V neg ground 11fl " X 1" 50¢ ea . 3tor $1 .25 DISPLAYS5.00 ea.

C & K SWITCH ES Exlr. lylic CAPS RADIAL LEADS
TIL 322P $1.ooea.

PART # MOVEMENT 4800 ~F at 7.5 VDe
2200 uF @ 16V BOURNS' EDGE

7 101 O N/N ON E/O N S PST 1'10" length. 1" diameter
53.00 ellch .25 ea. 10/52.00 MOUNTING71 0 3 O N/O F F/O N S PST 50 ~F at 200 voe

71 08 ONINONEf(ON) SPST 1'I," length . '4" diameter S OLDER LUG·TYPE C A P S
5K pol s;ngla lum

7201 O N/N O N E/ON DPDT $2.00 each 50 UF e 350V I"' D x 3"' L 3345W series 51.SO ea.

$1.00EA 6 FOR $ 5.0 0 15' MODEM CABLES 50 UF @450V 1" Dx 2'1>"' L
12 VOLTS @ 1f2 AMP14f1Z!g8 wire W/shisld. 5OUF @ 450V1" 'D x3"L

OB25P conn & 0851226-1 ~EA, 5 FOR $2.50 Fils menllrsnslolmel
6 TV GA M ES O N (1) C H IP coyer on One end $6.00 ea. 101555.00

EFJ C RYSTA L OVEN S
l~,·x 2" x 1" 51.5Oea.

Gen In s t r AY·3·8500 ·1 15' MODEMCABLES
28 P in Plastic Case 10122ga wire wishillld, 6V/1 2 V 75" CTS DP6P ROT SWITCH

EVERYDAY LOW PRICE $7.50 ea OB2SSconn & DB51226-1 $ 5 .00 ea .co_ on one end $6.SO lIa. 101$60.00 .SO es . 51$2.00
IC SOCKETS

ASSORTED ELECTROLYTICS Cambion AXIAL LEAD ELECTRO·
Gold Plated Wire Wrap LYTIC CAPACITORS

VALUEl MFD VOLTS '" LENGTH PRICE
14 pin .35 e a 10 /$ 3 .00 2uF @ 15V

16 pin .38 ea 101$3. 30
10uF @1 5V

",000 • rsv '" , 5'1, 400 ee 20uF @1 5V 12 ea.
10.000 • '" 1'1, •. , 53/4" 3,00 ea COMeo XTAL FILTER SO uF @ 15V ,,,
2.700 • '" 1V," , 2'1, .. 2,00 aa 2:11S" • 1" • ,~ .. 2.2 uF @ 25V $1 .00
',900 • '" 1'I, "' , z'' 2.00 ee 3.3 uF @ 25V
' ,000 • ,,, 1'1• .. , 4'1, " 2.00 ea 13KCBW S10.00 el. 1uF @35V18.000 e '" a , '" 3.00 ea Coax Connectors21.000 • '" 2'1... , '" 3,00 ea 2 uF @lSOV
>,000 • "" 1'I,.. , 3'1, 2.50 ee UG·273/U BN C ·F/UH F · M 250 25 uF @ 25V

I
15 ea.

34,800 e sov r , 5'1, ' 3,00 ea
UG-255/U BN C ·MI UHF·F 3 ,00 3 uF @5OV ,.,

"" • '" 1'I, .. , 2'I, " 2.00 ea 5uF @5OV $2.00eoo • H"" 1'I, "' , 3'1, " 2.00 aa UG· 146 A/U N · M/UH F -F 4 50 10 uF @ SOV

"" • """ 1'I, .. , 3 '1,' 2.00 ea
50 • '5O' 1'I, .. , '" 2.00 ea UG -8 3B/U N·F/UHF· M 4, 50 2SO uF @ 25V

}
10 ea.

UG ·175 AG ·58 Adapt. .20 100 uF @ SOV ,.,
UG· 176 R G-59 Ad a p t. .20

SO uF @ 75V $2.00

All mare"al 9<J' lfenIH<1 • 1/10' an y reason yo v are nor sarIS/,e<1, OV' p,o(Jucrs ma y be ,eru,ne<1 ..,/h,n 10 <1a ys 10' a lu ll 'S/UMJ lie u Sh,pp ,ngl , Please a<1<1'3
TERM5: 10' s l"ppm9 a,,<1 nan<1l,ng on a;/ or<1e,s Ad<1, I,ona l 50;, cha'ge 10' sn 'pp,n g an y ,tem o ,e, 5 Ibs COD's a c cep t e<1 /o r o' <1e,s tora lm9 150 00 or mo,e, A ll or<1er s

sn,;'pl!<1 UPS ,,"leu o /he' .. ,se so ecl/,e<1 FIOf/<1a reSI(Jen /s lease ad(J . 'I, s ales la. M'nlmum order 15,00

EQUIPMENT ! COMPONENTS ! WIRE & CA BL E ! ACCESSORIES



MA1001C
BRAND NEW!

" """,,· H~ '"Jt ' ''' "'' '~~ ~ L ' "'''''' ' '' '• " .... ~I AI ,,~, F()~ "'''

• ,. "" AL .~ ~ ""~A , ,,,n","
• "" (JO< "" ." 0 "" " ,,00<
• "oaO< I( ; ' '' ~ I ''CO~ ' "(~

• "('wI" I . ' , co", ,~oo( " ""
• "" p • '~(l()" "•.,",· O'"'C, ",,"",., H'''' "''I· w~" "'''~ 'Ul< OA I A

* * * * * * CABLE TIES * * * * * *
MAK E YOUR PROJECTS "NEAT & TIDY" 4" CABLE TIES AT
A FANTASTIC PRICE, GET THIS BARGAIN AND "TIE" IT

DO WN $2.00 for 100 or better yet $1 5.00 for 1000

$3.55 or 3 for $9

$1 .00 each or 3 FOR $2.50

REPEAT OF A SELL-OUT!
VECO PR ECISION THERMISTOR G LASS TYPE veco
" 41A72 , 82K OHMS A T ROO M TEMP VERY SENSITIVE
INOIVIDUALLY PACKAGED IN PLASTIC VIAL$ S3 00VAlUE

Turns on at 10 MA. Drops out at 5 M A.

NON POLARIZED CAPS
200 U F/ 50 VNPS 4 FOR $1 .25

5 VOLT REED RELAY
An absolute ly fantast ic item. Com pare this

pr ice with any advertiser. While They Last.

$1.10

5-14 V.D .C. BETTER BEEPER
Two audio oscillator - a low frequency pulse osc illator ~
either or both aud io frequenc ies can be shifted (wa rbled) or
pulsed on and 011 , Constant tone capa bi lity Any combination
of pulses and warbles or tones 1'10" OX 1'1, '· ALAR MS­
TOYS- TESTI NG -ETC.

PC. BD. a Complete Kit

RCA SENSITIVE GATE TRIAC
TO-5 CASE. HOU SE #40531

ALSO SAME AS T2300D.
2.5 A MPS 400 PIV

5 FOR $1.19
Perfect tor Dimmers, Color Organs , etc.

PC LEADS

____ VARO BRIDGE
~ FACTORY PRIME In a M ini Dip
561· Polar LED 59¢ ea. o r 10 tor $5 Package

INTERSIL 8(138 FUNCTION GEN ERATOR 1 A 50 VOLT
Produce s sine, square w ave , and 2/$1.19
tr iangular wave forms. $3.00 ea.

14 PIN DIP 5/$12.50 10/54.90

60 Hz CRY STAL TIME BASE D.C. HORN
$4.9 5 (Complet. K") VERY LOUD'

Uses MM5369 CMOS cl lvlcler rc 6-12 VDC
WIth hIgh accu racy 3579545 Li ke Used In
MHZ Cryslal Use wIth all MOS Smoke A larms,
Clock Ctups or Moclules Draws FANT ASTIC SAVINGS
orlly 15 MA Al l paris,data ancl Compare this true value.
PC Boarcl mcluded 100 Hz
same as above, exCepl $5,95 .60 ea. 4 For $2.00

SONY 23 WATT AUDlO AMP MODULE
~STK-054 23 WAT TS SUPER CL EAN AUDIO 20 HZ to
100 KHZ ' 2 DB HYBR ID, SILICON, SELF·
CONTAINED MODULE, ONLY 1'1, )( 2' ., IN WITH
DATA.
COMPAR E AT UP TO TWICE OUR PRICE' $6.50 u ch

MA1013
BRAND NEW!

$2.25

$2.25

8/$59.95

16K DYNAMI C RAM CH IP
WO RKS IN TRS· 80 OR APPLE II

16 ~ X 1 B,ts 16 P on P ach ge S.me "
Moste k 411&-4 250 "IS .ccess 410 "IS
cyCle I,me O ur best pri ce yel 'or thIS ".,"
ot t he an RA M 32~ an~ 64 ~ RAM bOa'~,

uSing thIS chlO a'e re.~, 'y .,a,I. b le. Th","
. ,e new fu lly gUM"nteed de.,ces by a
ma lor mlQ

VERY LIMITED STOCK!

"M AGAZINE SPEC IAL··

P,C. Boa rd

Plug In
Transfo rmer $1 .50 I---==-;;'i-C","~""""=""'~:';-;:":-:=----

N€.~\

$9.99

$12.75

• B "g~' . d,g " OT l ED O" OI.y
• Compl. '.-Add only T,o" , 'o,mo, ond S " II<"• •
• 24 Ho" , A'.,m S'g na' OU' P"'
• 1. Hoy' R• • ' Timo Fo,ma'
• ~O 0< 60 Hz O"",.hon
• P"". , F. ilu,. Ind icat ion
• l ED 8"9n, ,,... Conhol
• Sleop and Snoo," TIm. "

AI. ,m """.' and PM '" doc.'o"
• 01,"".0"•• · No Rfl
• D',,,,,' R. pl.oem.n' '"r "' 1. ' 012
• Co..... .. fi n Fu' 0.,.

·,' ANUFACTUFI ER S CLOSEOU T'

P.C. Board

PERf ECT f DA USl;
.ITH A TIMEeAn

PEAH CT ~OR USE
WI TH A TIMEe ASE .

Incl udes 60 Hz ttmebase.
D.C. MODEL

ZULU

ALARM CLOCK KITS:
4 Digit .5"

''' '''''UFACTUREFI S CLOSEOUT'

This Kit Includes,
1 N atro na! 5375AA Clock Chip
1 Bowmar Clock Stick Readout - (L E.D) 4 digit - 1/2·'

12 Transisto rs
2 Push Buttons for time set
2 Disc caps

27 Resistors
1 MOV
160 Hz time base

Here it is' The first of several quality krts we have been asked lo r: Here is
what you ge t - unbelievable as it may sound

1 National - 5375AA Cloc k Ch ip
1 Bowmar Clock Stick Readout (L ED ) 4 dIgit - 1/ 2·'

13 Trans itors
2 Push Bultons lo r time set
2 Toggle Switches lor alarm
1 Fil ter Cap
4 l N4000 series d iodes
1 1N4148
2 Disc caps

29 Resistors
1 Transducer (Spea ker) lo r A larm
1 LEO Lamp for alarm indicato r

-----

LAB-BENCH VARIABLE $12.00 KIT

POWER SUPPLY KIT SUPER SALE

5 to 20 VDC at 1 AMP. Short c irc ui t
protected by cu rrent limit. Uses IC
requ tat or and 1 0 AMP Pow er
Da rl in gton. Very good regulat ion and
low ripple. Kit inclu des PC Board, all
parts. large heatstnk an d shielded
transformer. 50 MV, TYP. Reg ulation.
N"TlONAl SEMICONDUCTOR

" COLOSSUS JR." JUMBO CLOCK MODULE

SEND FOR CATALOG WITH SUPER SAVINGS!!
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""'$18.95
$26,95
$32,95

'"'$12,95
$18,95
$27,95

Kitless case
Kil with case
WiredlTested in Case

6SJ MOUL RD · "'LTON, NY 14468

• NEW LOW-NOISE DESIGN
• Less Ihan 2 dB noise l i9me, 20 dB ga in
• Case only 2 inches SQuare
• Specrty operating IreQuell<'Y when ordering

MOOEL P-30 VHF PREAMP, avai lable In many versions
10 cover bands 16·300 MHz.

MODEL P432 UHF PREAMP, available in versions 10
Cover bands 300-850 MHz.

NEW R11 0 VHF AM RCVR

R4 50( ) UHF FM Receiver KiIS, similar to R75 , bullor
UHF band. New low-noise fronl end . Add $ 10 to above
prices, (Add selactivilyletlerto model number as on Fl75.>

A14 5 Channe l Adapler lor Receivers , $9.95

• New generation
• More sensitive
• More selective
• Low CrOSS mod
• Uses crys tal filters
• Smal ler
• Easy 10al ign

NEW VHF/UHF FM RCVRS
Offer Unpre c ed e nte d

Ran ge o f Selec t i vity Options,

RTsA' VHF Killo r monitor or weather seneute service.
Uses wide L'C filter. ·60dS at ± 30 kHz . . $69.95

R75S' VHF Kit 10< normal nhlm service. Equivalent 10most
lransceivers. -BOdBat ± 17 kHz, -BOdBat±25kHz ... $74.95

R75e' VHF Kil for repeatelserviceorhigh rldensityarea
-60dBat±14kHz,.aDdB±22kHz,·l00dB ±3Ol<Hz.... $84.95

R750" VHF Killor spiil channel operation Orrepeater in
high density area. Uses 8·pale crystal fi lter. -80dB at
±9 kHz,-100dBal ± 15 kHz,The uRirnate reee;vert... $99,95

• Specifyband: 10M,8M, 2M, or220 MHz. Mayalso be used
10< adjacenl commen;ial bands. Use 2M vers;oolcr 137 MHz
WX sate llites.

AM mQflilOf r&Caivar kil sim ilarto R75A, bul AM. Available
for 10·11M, 8M , 2M , 220 MHz, and 11(}-130 MHz airc<alt
band $74.95, (Also avaHable in UHF version.)

""'$49.95
$54,95
$64,95

'"'$34.95
$39.95
$54.95

Call o r Write to get
FREE CATA LOG
With Complete Deta i ls
(Send 4 tRC'. fo< "".,.• •• ma,lirl\l1

IiA". TRONICS · IS A REGISTE REDTRADEMAR~

6-.chan. 6M, 2W Kif. . . .. ... . . $44.95
8-.chan, 2M, 2W Kit.. , $44.95
8-.chan, 220 MHz, 2W Kit . $44.95
l-.chan, 450 MHz, ,¥<W Kil, .. ,$44.95

CAI48
CA220
CA22Q.-2
CAllO

• NEW LOW·NOiSE DESIGN
• ATTRACTIVE WOODGRAIN CASE
• Less than 2dS noise ligure, 20dB gain

MODEL RF RANGE OUTPUT RANGE

CA28 28-32 MHz 144·148 MHz
CA50 50-52 28·30
CA50·2 50·54 144-148
CA144 144-146 28·30
CA145 145-147-or- 28·30

144-144.4 27-27.4 (CB)
146·148 28·30
22Q.-222 28·30
22Q.-224 t44·148
Any 2M Hz of 26·28
Aircraft Band Of 28-30

CA432-2 432·434 28·30
CA432-5 435-437 28·30
CA432-4 432-436 144-148

Easily modified for other rt and il ranges.

See our Complete Line of
VHF & UHF Linear PA's

Professional Quality VHF/UHF

FM/CW EXCITERS

STYLE

Killess Case
Kit with case
Wired!Tested in case

• Fully shielded designs
• Double tuned circuits for spurious suppression
• Easy 10 align with bui lt-in lesl a ids

' '''"00T5001 SO
T5G-220
T4 50

OUTPUT(MHzlIN PUT (MHz)

•

MODEL

XV2 VHF KIT· ONLY $69.95

28·30 MHz in, 435·431 MHz cut; 1W p.e.p. on seb. up to
1V,W on CW or FM. Has second oscillato r for other
ranges . Allen. supplied for 1 to 500 mW input, use
e,ternal attenuator for h igher levels.

Extra crystal for 432·434 MHz range $5.95
XV4Wiredandtested , $149.95

XV2·t 28-30 5Q.-52
XV2·2 28-30 22Q.-222
XV2·4 28·30 144·148
XV2-5 28·29 (27 -27 ,4 CBjl4fi..I46(144-1 44.4j
XV2-7 144-148 50-52

XV2 Wired and tested _ " ., .. $t09.95

2W p.e.p. outpuf wilh as lillie as 1mW input, Use simple
exlernal attenuator. Many IreQ. ranges available,

XV28 2M ADAPTER KIT • $24.95

XV4 UHF KIT - ONLY $99.95

• Unear Converters for SSB, CW, FM, etc,
• A fract ion 01 the price of other un ilS: no need 10

spend $300 - $400!
• Use with any exciter; works with input levels as

low as 1 mW
• Use low power tap on excite , or simple res istor

allenualor pad (ins tructions ill<'luded),
• Link OSC wilh RX converter lor transceive,

~,

.~

----NEWI COMPLETE TRANSMITTING CONVERTER
ANO PA IN ATTRACTIVE CABINET

IT'S EASY TO OMUCMl ~33
• Wri te o r phone 716·392·9430
(Electronic a nswering service evenings & weeke nds)
• Use Credit Ca rd , UPS COD, Check, M one y O rde r
• Add $ 2. 00 s h ipping & h andling pe r o rder

Converts any 2M excite r 10 provide Ihe 10 M signal
reQuired to drive above 220 or 435 MHz un its.

Far less than the cost of m any 10W unlts l

Now, the popular Hamtronics· Transmitting Converters
and heavy duty Linear Power Amplif iers ara ava ilable as
complete units in attractive, shielded cabinets with BNC
receptacles for excite r and anlen"ll connections. Parlee!
setupforversatilelerrest ialandOSCARoperalionsiJusl • Use as linear or class C PA
right fo' phase 3' You save $30 when you buy complete • For use with SSB Xmtg Converters, FM Exciters. etc.
unit with cabinet under cost of individual ilems. Run
40-45 Watts On VHF or 30-40 Watts on UHF with one LPA2·1 5 6M. 2M, 220: 15 to 20W $59.95

" . ' C '" " ., LPA2·30 6M.2m;25to30W S89,95
integrate" Uni t. a or more uala, s. , ... "0 M" >' OW $....-A2-40 "Zi .>U to 4 . , " t t 9 .95
MODEL KIT WIRED and lPA2-45 6M. 2M: 4Q l o 45W . . . . . $ 119.95

TESTED LPA4·10 430MHz; 10to 14W . , $79.95
XV2/ LPA2·45/Cabt (8M or 2M) $199,95 $299.95 LPAA·30 430MHz; 3Q.-40W , , , $1 19.95
XV4/ LPA4·30/Cabt (for UHF] $229,95 $3!'~';.!'~'P.!t~. See cataloq for complete specifical ions
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2822 North 32nd 8treet/Unit -1 Phoenix, Arizollll 85008 (802) 858-8423
We eccept check., MeaterCherge, end Vi.. III!!!!i'I

Prices subject to change without notice ~~

FOR OUT OF STATE USE OUR NEW 800 NUHBER FOR PHONE OROERS BOO 528-3611
NO ORDERS WILL BE ACCEPTED UNOER $10.00. NOT INCLUDING SHIPPING!

NO C.O.D.'s. PHONE IN YOUR ORDER

RF POWER TRANSISTORS

HICROWAVE DIODES
lN21 $ 2.85
IN21B 3.85
IN21D 3.85
IN21wE 2.85
IN23CR 4.85
IN23F 5.50
IN23WE 4.00
IN23FHR 6.95
IN25 6.50
IN78 8.63
IN446 12.00
IN3655A 3.85
IN5711/2835 1.99
MBDIOI 1.99
HBIIOI 4.99
ISI544A 3.00
P40075 3.85
IN41SEHR 7.85
HA41482 3.00
HA41482R 5.00

MOTOROLA RF MOOULES
HHW602
20 Woutput at 174 KHz
12.5 voe 20.6 dB Gain
$42 .00

HEIJ PRIME
2N2270
2N2857
2N2857JAN
2N2947
2N3227
2N3261
2N3375/HH3375
2N3553
2N3818
2N3866
2N3866JAN
2N3866JANTX
2N3925/H9477
2N3948
2N3950
2N3959
2N4072
2N4427
2N4429
2N4877
2N4959
2N5108
2N5109
2N5179
2N5177/HRF5177
2N5214
2N5583
2N5589
2N559O
2N5591
2N5635
2N5636
2N5637
2N5641/PT4132D
2N5642
2N5643
2N5645
2N58421HH1607
2N5847
2N5919
2N5946
2N5849/HHI620
2N5862
2N6080
2N6082
2N6083
2N6084

$ 1.00
I .57
2.54

17.25
3.25
2.32
9.32
1.80
8.00
1.20
2.80
4.49
8.00
2.00

26.86
3.88
2.00
1.20
9.00
1.00
2.23
4.D3
1.66
1.05

21.62
20.00
4.55
6.83
8.15

11 .85
6.86

13.38
22.15
6.00

12.38
15.82
12.38
8.78

II. 15
30.00
14.69
21 .29
sI .91
7.74

11.30
13.23
14.66

2N6094
2N6095
2N6097
2N6166
2N6368
2N6439
40280
40281
40282
40894
PT3551C/2N6082NS

(no stud)
PTJ563
PT4571A
PTJ607
PTJI23E
HRF216
HRF221
HRF227
HRF238
MRF240
HRF245
HRF247
MRF3 14
HRF412
HRF421
HRF422A
HRF426A
HRF432
HRF449A
HRF450
HRF450A
HRF452
HRF452A
HRF454
HRF454A
HRF455
HRF455A
HRF474
HRF475
HRF476
HRF477
HRF479
HRF485
HRF502
HRF604
HRF629

$ 7.15
II .77
29.54
38.60
26.52
45.77
3.00

II .90
12.90

I .20
5.00

5.00
I .50
5.00
5.00

22.46
10.08
3.00

10 .00
14.62
33 .30
33.30
14.08
23.83
31.38
44.14
10.24
II .23
10.61
II. 77
II.77
15.00
15.00
21 .83
21.83
14.08
14.08
3.00
3.25
2.25

10.06
4.68
3.50
I .08
2.00
3.00

HRF901
HRF902
HRF904
HRF911
HRF5177
HRF8004
C03495
CD3435
A50-12
BFR96
HWAIIO
I'\W'A 120
HWA 130
",WA210
"'WA220
HWA230
HWA310
MWA320
HWA330

$ 3.99
12.55
3.00
4.29

21.62
1.60

19.99
29.95
29.95

2.00
6.92
7.38
8.08
7.46
8.08
8.62
8.08
8.62
9.23
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2822 North 32nd Strll8t/Unit -1 Phoenix, Arizane 85008 (802) 958-9423
We eccept checks, MestsrChergs, end ViBB",,~

Prices subject to change without notice . _

HAA MICROWAVE REeE IVE RS
2100· 24(10 KHz
28 dB Gain
2.5 to 3 dB Noise

Assembled and tes ted wi t h 90 day gua r antee $269.95
$5 .00 shipping wi t h charge ca rd o r money o rde r .

RECEI VER KIT $169.95 Inclu des Vagi a nten na , power supp l y box , p . e . B. and parts,
down converte r P.C.8. and parts, a nd comp lete Instructi ons .

TUB E 5 12BY7A $ 4 .S0
2E26 $ S .OO 8 11A 12.95
3 -S002 100.00 6146 S .00
3B28 7 .00 6146A 5.2S
)X2S00A) 12S. 00 61468 7.95
)X3 000FI 200.00 614611 12 .9S
4-6SA 30.00 6360 7.95
4-12SA 40.00 6939 8 .00
4-2S0A 60 .00 8072 4S .00
.... ""OA 80.00 829S/PL 172 300.00
4~ IOOOA 200.00 89S 0 10 . 00
4CX2S0B 4) .00 88n OUT 300.00
4CX2S0R 45.00 7289 6.99
4CX350A SO.OO 61<06 6 .00
4Cx IOOOA 150. 00 6LF6 6 .00
4XI50A 20.00 6LQ6/6J E6 6.00
4x 150G 30 . 00 8908 1).00
572B/TI60L ) 9 . 00 6550A 8 . 00

Other numbe rs on r eques t

NEW ELECTRICAL POWE R STRI P
9 OUTLETS WITH BUILT IN CIRCUIT
BREAKER AND INDICATOR LAHP
$21. 95 each

18. 99

$ 59.95
12. 9S
4. 99
3 . 99

49. 95
59 .95
19. 95
79 . 95

11 4. 95
10.00
3. 99

12. S0
4.29
1.99
I . 99
4. 99
1.99
) .00
1.99
2. 99

2/. 99
4/ .99

. 76

MI SCELLANEOUS PARTS FOR HHR
Vagi antenna
Powe r su pp ly box
Power supp l y P.C.8.
Power suppl y transformer
Power suppl y kit
Power suppl y assemb led and tested
Down conve rte r p.e.B.
Down conve rte r kit
Down conver ter assembled and t e sted
Complete Ins t r uc t io ns
HRF901
HRf902
HRF91 1
78 12
HaDIOJ
11.8 110 1
2835/1 N5711
I K Pot
Hat ch ing transformers, 75 Ohm - 300 Ohm
Two-way spl i t t ers
Chassis type F connec to r s
Cable t ype F connec to r s
Barrel type F c onnectors
One 6 f oo t RGS9 wi t h connec to rs and

o ne SO f oot RGS9 wi th connecto r s
QUANTITY PRICES AVAILABLE FOR 10 AND UP

Check . money o rde r, or c r e d it c a r ds . (HasterCharge and VISA only) NO C.O. D. ' 5. No personal
c he c ks o r cert Ified pe rsona l c hec ks f or f ore i gn coun t r ys ac cepted. Mone y o rder o r ca s h ie r ' s
check In U.S . funds on ly. Le t t e r s o f c red it are not accep tab le. Minimum sh ipp i ng by UPS Is
$2 .00 p lus 35, Ins u r anc e per $100 . 00 . Pl eas e a ll ow ex r r a shipping cha rges fo r he a .... y I t ems .
Al l pa r ts returned due to c us t omer error wi II be su bject to a 15% restock c ha rge.

If we are ou t o f an i t em o r de red we will tr y t o r ep lace i t wi th an equal o r bet ter part un less
you spec if y no t to . o r we will ba c k o r de r the It em. PRICES ARE SUB JECT TO CHANG E WITKQUT
NOTICE. Prices superseade all prev I04Jsl y publ is hed. Some it ems offered are l imi t e d to smal l

q uant it i e s and are subjec t t o pri or s ale. FOR OUT OF STATE USE OUR NEW 800 NUHBER FOR PHONE
ORDERS. 800 528-3611 (For charge orders onl y. NO C.O .D.)
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600 mHz COUNTER

r~rn~f)1J f)1f)[liUlf1i[l~
... 62 BOX 4072, ROCHESTER, N.Y. 14610

PHONE ORDERS CALL
(116) 271-6487

The CT-70breaks the poce earner on labquahty frequency counters
No longer doyou have to setue 'or a kIt , haW·k,t Of poor pertcrma nce.
the CT· 70 IS completely ....."ed and tested , feafures erctesecoer
quakty construct jon and spec u.c anoos. plus is covered by a one year
warranty Power lor the CT· 70 IS pr ovided by 'our' All size bettere s
or 12 vous. AC or DC , ava ilable as options are a mead ba!lery pack,
and AC adapter Three seiec tabre Ireqcency ranges, each with ItS
o .....n pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz All switches are convenIent ly
located on the trent panel for ease o f operation , and a Single Input
lack eliminates the need to change cables as different ranges are
selected ACCl,lrate readings are Insured by the use 01 a large 0,4 inch
seven d ig it LED display, a' 0 ppm TCXO time base and a handy LEO
gate light mercator

The CT- 70 IS the ans.....er to a ll your measurement needs, in the
held, ,n the lab. Of In the ham shack Order yours today, examine It'or
10 days II you 're no t co mp letely sansted. return the unit to r a prompt
and courteous refund

ssss

""."
'"'"'"

10 HZ 10 over 600 mHz
less ttlan 25 mv to 150 mHz
less than 150 mv 10 600 mHz
1 0 ppm, 20-40 'C 005 ppm ' DC TCXO cr\'Stal
lime ceee
7 (l IQIIS, LED. 0 4 Inch he.ght
50 VAC to 60 mHz, 10 VAC to 600 mHz
1 megohm. 6 an<l 60 mHz ranges 5-ll ohms.
600 mHz range
.. All Cells, 12 V AC DC
o I sec and I 0 sec LEO gatf! light
AutomatiC . all ranges
5..W. I y,' ·Hx 5 's-O
1 10 .....,11\ eaneres

Pnc_

CT 70 ""~ • le-5 le<:l
CT 70 . ,1 101m
lIC aoap.p.,
"" Cad pac~ .. ,It> A.C .adapt.. ' c!>a'(le'
l ..,.."CO(lOC ..nIp anre-nna eNC plu"

1,,, ba,1 a s-"D1v

Stablli ly

Po",e.
Gale
Decima' PO,nt
S.ze
Weigh'

S~IIlUUon.

Frequency range
Senslt' vlty

Display
Inpu l protiK~on

Input Impe(lance
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ATTENTION IC-2A OWNERS:

IC-2A TONE DECKS ARE HEREI
CUSTOM DESIGNED TO FIT WITH NO TROUBLE!

Plus 52 00
S O H

95

TOP VIEW

ANOTHER

SPECTRONICS

FIRST!

-- , . "

SIDE VIEW

• Fits plain or TT.

• Ful ly tunable!
No to ne elements
to buy - ever!

• Also fits other
synthesized hand-
helds as well.,

• Easy to insta ll; no
c utti ng, chopping ,
o r remote parts!

• Accurate to ! 1 Hz.QUALITY TO LAST!

This unit is manufac­
tured by Transcom , Inc..
to their exacting standards,
and is guaranteed to be
stable to within :!:: 1 Hz,
after proper tuning. All units
are pre-set to your speci­
fied tone, and requi re no
fu rther adjustment for fre­
qency.

IT'S HERE NOW!

The question used to be,
"When is tcorn com in9 out
with a hand-held? " ...Now
that it's become one of the
hottest two mete r rigs a·
round . the big question
now is , "When w ill a sub­
audible tone option be a­
vailable for my IC-2A?"
The answer is : Spectronics
has it now!

FULLY TUNABLE!

We are proud to be first in
offering you a fully tun­
able miniature sub-audible
tone deck specifically de­
signed to fit the teom tc­
2A hand-held transceiver .
If you own one of the other
synthesized hand holds .
you 'll be delighted to know
that you can put it in your
unit as wel l.

PHONE: (312) 848-6777
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INTRODUCTORY
PRICE

AZDEN * NEW! * AZDEN * N£W! * AZDEN * NEW! * AZDEN

THE GIANT AZ EN(!pOMPANY

REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN. INTRODUCE THE BRILLIANT NEW PCS- 2800

MICROCOMPUTER CONTROLLED
SUPERIOR COMMERCIAL GRADE

10 METER
FM TRANSCEIVER



PARTS WAREHOUSE
We now have avai lable a bunch of goodies too

good to bypass Ilems are IIm .led so order today
Call Yo ur Phonp O . dpr in TOd. W

TERMS S~"s'a(l ,on '1".. , ..",....<1 0' ,",on",
,,,' ,0<1.'''' coo see s. ~ "',nm"rno",,"
$600 (h".." ,<>(1.. ' S'D 00 .<1<1 S·~ Ill""
~. '0_ VDS'dQP ,nS.,t"nc," n .. ~<1 · "'1
0,..."".., eoc ''>', ""V,,",,,,,,,,, ,, ;>o1<l " , M•

RAMSEY
ELECTRONIC'S

MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO_

GREAT FOR THAT AFTERNOON HOBBY_
...--.....

PO BOX 10101
Rochester. NY
716-586-3950
716·381 ·7265

14610

• ' upe. ~ 'g~ p*<lorm."". ro If..-

1<'• • m'> .. ~ < , < T,.nom," b'..
"9n.' up '0 XlO y.'d' .."I> c ..p ·
1<o n. 1."""0 qu.I"Y bv m... n, 0 ' <,.
bu "1 ,n " '..ct'", m,. .. It" ,nclud...
ca•., m ,. .. , on ·ott ' ..."c~ anl.,nna,
ba tter yaM . upe ' ,nstr uct,on. Tn,.
OS t ~" I,n".t unit av., labl.

CPO· l
Run. on 3-12 YOC , wa ll out 111HZ oOOd for CPO
Al a, m, .udlo O.c ,lIato. Compl", .. ... " n ,t!

V_ "1 ' ..... .."c....-... .... TV",__ s.-
Ol_ '....- ..... <" • .~ A "" ~.
, ~\/ """......'" .....,- _~-
.... ...." M'~• •• \/0_ . " t5

524.95
$29.95
$29.95
529.95

CLOCK KITS __-
y ..... old ,._" ~ , 0... 7.000 SoleI 10 D....~
I!Ie _ of .... 11 __ y _,.

Try your hand al bUIlding the tmest looking ClOCk on the
mar ke t Its SIII,n f'"'Sh anodIzed aluminum case looks gre at
anywhere. wh ile SI . 4" LE D digi tS provide a h.g h ly readable
dis pla y Th,s 's a complete k ,l. no e xt ras needed. anel ,t o nly
t a kes 1-2 h o u rs to assemble You r enoree 0' c ase colors
s, lver , golel. black (speci ' yl
Clock kit . 12/24 h o u r. DC-5
Clock w ,'h 10 min ID t, mer, 12 /24 h o ur , DC-10
Ala rm clock. 12 h o u r only, DC-a
12V DC c a . clock . DC-?

For Wifed and tes ted clocks add $10 ,00 to k't price
SPECIFY 12 OR 24 HOUR FO RMAT

s......' SlO'u",
A ""I>*' ilens,t,¥e .mpll ·
...., .. 1>.<:1'1 ...,1, P'C ~ up.
POfl drop a, 1~ _, Grea,
lor mor>~Of'ng l>M>y'l
<oom or n oe<-al pu,­
POW 'mpl,f~ Full 2 W
""" oulput 'unl on 6 10
15 . 00t. , u .... 8-45 ohm_a... ..'
Complf'f.. ... ,1 BN-9

$5.9S

L.... e llnk, K it
A g''''1.1lenl,on 9"'­
,,,. ...I>ICI> a lt",na teiy
"._ 2 ,umbO LE Os
~ for name badge$
Dutlonl, ...., n ,n g
Pl'nel "9"1$, a nyth,ng'
Runs Of' 3 to 15 . 00ts

Camp"',,, ~, t Bl-l
12 ,9S

FM
MINI
MIKE

FM_3. ·'
FM·J W"f!'d ~n<l Tell."

FM w.r. .... "' I~ . K it f!b:
T••n.m," up to 300' ' 0 ,
aflY FM b.oedca.. ' • . --=­
,,'" u.....ny type 0 1
m,... .. Runs on 3 '0 9Y Type F"' ·2
has .",,"'" ......' t.. .. m,." pr...mp
""'-
FI,I_' _,t U ,IS FM-2. '1 54,ts

Wh.. ....r LI9ht lUi

An ,nte,estong "' ,1. . ma ll m, ke
p,CI!S up .ound' and c o n . e . ts
mem to lIghl The loud e r the
sou nd the b"ghter lhe IIghl
Inc ludes m ,~e , con lrOI. up to
300 W, run. o n 110 VAC

Com ple te ~ ,t WL_l
$6 .ts

T_OKoda, ~-
A complete tOfte deCO- -!!if
d". on a .,ng'" PC
tlOa.d Featu ' ''' .wo-
s.ooo Hz ad, ustaDI"
.ang... ,a 20 lu'fl PO' . 01lage 'fogu,
lat ,Oft 567 IC U...lul lor ,OUCI> ·
tOft.. Du,,1 d"'''':' 'Oft FSK .. ' c
Can a lso De ulelJ II asta~ lone
"""ode. Run. ()r'I 5 10 12 . 0 111
Complel.. ~ '1 TD·I ISts

Car Clock
Th.. UN·II IT. onlT ~ 001 ...... con.....,lion,
...... . a _ """,' o>q 'u9Qe<l a"" ace ...a ,. au t<> cOO< ' <~ .. a ",a~ '" ~""" aM
,,,.... Coo<o ", .. <"",pl."'''' ao............. . OU '. _ J ..",.. ..... 1
. .. ,..,,,",, , ...,.., ,~_,,,,, 00'P0I , .. "'><}"' 9"'"'" .. '," ' '' ' ''''''' ''' b009~'''''''
<.....,,'" _ , OU 0' • ~'II "'" ._ '" "'0"' Co-> ... .
..,."',n,,.. . """" _ Caw ,"" "," c.' ....,,"''- ~ "''' ' "'" "......1._
...... C""",. '" ' l>IaC . ... _ c.... ,-",tv'
DC·J .., '2 -.. ,"' ' .n MOC-3 ................... I1. M

PARTS PARADE .'" "I ..
I ..".

Unc!e' 0 • ." Caz c_~'....__.,.....-..._,-_..
• _ ...o ..os _ ........ . 00''', _ •
, ~.. _"" _. _.' .""- ­----..-_ ............ _, .._----
DC·'_ ' .~"""'O< ." ." .."" '- - .._ . .. 00 . ... _''''

V_T_ t.,- .-,--- _..- -- _.._....."" _._'.... .._.......- _' ....' -'"-' " .',_ ......' ...., c.......- __ " '_. '_" '~ p ••- _ " - ' , ' .. "."'_ .~.. _ .- ' "">3> _-._.... "" ...... ...--"" ,.......---'..-
~, .. ' ' 0'" . " '... _ 00 ... • '_ ...
, ...."c '..
po." s"""' ,
~ . "--.',

c_ •• IIt .."" c_.
l ne ctoc ... tha'.gOl .t aM 6 · 5 --U DI
'1 1 24 nou••nO'".. 24 nou, ."'n> 4
v".. C.',,,,,,.. ban ... . bac_up .""
..... mo'" Tf1" 'upet 700' Cf1,p ..
uo.ed So." ~ .4 . 1 ,""1'\ft Comp......
"" '.... 01... lnol •••".b~)
DC-9 1)4 t!... ... "- ..._""""0<: ,.... ' _ ...... '

_ .......... 0«"''' . "" .' ..•• ' ··v ..

so..... 11 '1
P' od",,", uPW.'d .nd GOwn..a'"
...." c....,ac ,......,oC ot a polICe
SO,"" 5 W poeo. _aud'" output, 'u'"
on 3-15 VOlt. uses 3"'5 O/'lm
.pea~ ..tf
Comple,e ~ , ' 5"' ·3 12ts

"'B· ' M

Po-Od UCr-> lOUO ... ' v-.n.....-g.""
."""t_ 9"n'''11 ,,'..... ' 0.. ..,....of
ca" .uppl. up to ,~ ...n. 0'
Obno..o... _ A ....... on6-1~VOC

UT·~ II "

U.......wT_lld

Po-o.,<!0'1 , ,,., _ ~'.. ar>d PC

_,,, 'e<lUO'''' '0 1"0."'10 • ""''"10
0' 1"...:....... ' ,,'..n9 " PuIw
_ ...on UoeI~ lC an<!

,ncl""'" • '._ 0 1 pa,,, tor ......t
tom,nq _

$59.95
$44.95

---J - •. • c-.--

Wired, tested P$-lB
KIt. PS-I B

600 MHz
PRESCALER

e xtend the range o f you r
counter to 600 MHZ Wo rk s
With a ll c o u n ters Less than
150 mv sensruvuv ecec-rv ­
to co.too

$29,95
$3995

30 W.II 2 mlr PWR AMP

S,mple Class C power amp leature s 8 times power gain I W in
'or 8 out . 2 W In lor 15 out. 4W ,n 'o r 300ut Max output 0 135 W ,
Incred,bIe value . complete ","th att parts , less case and T-R relay
PA- I .:J) W pwr amp kll $22 .95
TR- I . RF sensed T-R re la y k ,t 5 ,9 5

AudiO
P''' ' Cater
Ma~e h,gh ' .. sonmoe aud'O
measurments. g,eat 10' muarca!
,nS" ument tuni n g P L tone. , etc
Mu11ip t,e s aud ,O UP on f. eQue nc y ,
selectab le .1 0 Or . 100 , g '\Ies 01
HZ ,esolut'ofl .... 'lh 1 5t'C g a te
t,me' H,g h sens, t,., ty ot 25 m., ,
meg ,npu t 1 and bull,.,n "Ite"ng
g ..e s qeeat pa,'ormance Run.
on 9V batlery all C MOS
PS-2 ~ ' 1

PS·2 ...."ed

MRF·Z3a tr.na,.tor as ...... '" PA·I
'-'Oob g.8,n 150 mf1. SII ,"

n so
$5,00
$5 00

""""""

_ craalOoC
0' '. ..... . 1' .
, .•• .. I' . 1-,"""""":::,,"",,:::-'-",,;;;;,,;;;;;;;;,,, - - - - ..:::::::--1OO".~ >01'... . 1'.""..... ....

IItC 0.0....1
P..... Moun, ",,'f1 IN<l.

41S1 00

C" O•• ,'
3 s19~45 M HZ
to 00000 MHZ
s 248800 "'HZ11.50

_II.............
....... b"''''' 4<,g .., • 08 __

_'''''' ..... ~T2.d< .' '1).30 ... ... Tn
<""' ,.,... " ..

11 00
3151 ,00

"'- ' "'....
' -~""'"' 000 oF ' • • _, . _

""' '''''''' ...' ..
,"' '••• •~ 0 .
'b ·WOO-" .

11. 01010 ' A,. 'I
... . . or'm~'" 0' Popu la•••I" os . ""
win Cut ' P. ~ 10' PC mounltng, 'f,"

ce n'M W' Ie.. " ., b..g 0 ' 300 Of

mor~" ..., '--- - --.:::;:;:::-- - -t---------j1 .SO I.~
lI.n

TTL
14$00
7447
74ls
7490
74'96

, ' C90
10116

""7207A
71160
1107C
~3' 4

5375"'B 0
'00'

FERRITE BEADS..... _ -'. '....._ - ..,.

LINEAR

IC SPECIALS

",
"'aeo

'",~.,
~
~,

'",,~­""-
~"

~"---.S1l.S'.-

Sl 00
noo
$1.25
$I.2 S
11.25

$.50 ••.
$1 .00 ••.

711'1
711 I ~

'00'791 2
791S

Min; TO·.2 tw.,Sinh
Tn",,,,."0.5,.,,,,, $ " ,00
To-12O _, S",o. ~ " ,00

CO' __
.....110"<. _ _ ..,,,, ...' 1!toO _ . ..

""'" ] """'1 I ... " •

SI.2'5
$1.2'5
$.50
11.15
$1.00

a' -FET l F137.1 . O"ec:l p,n lor PO" 74' comp.l,D'e but 500,000"'EO
,npul. 'up'" 10.. so PI ,npu' curten' 10.. po ..e. ",",n
~ 10' onl, 11,00 10 lor 12,00

711MG
19"'G
m
aoa•
'M'

cote Isolators - 4N28 type
c e re Reflect ors - Photo d ,ode • LED

R F actua ted relay senses R F
( 1W) and closes DPDT relay

for Rf sensed T·R re la y
T R- 1 Kit $6.95

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

Sh,'nk TUb"'l Nubo
"'COl P'''''"' l>C.' 0' ",r,~o . ',. , - . ',."
"",~o '0 '. " G...., '''' '~"<H w S' DO

M,n' RO·I7. Co..
10 II. 10' $1,00

c__'o'"
6 p,n ,.pe OO 'd <o~, oc " 10,
",. ·,oro ca' <'0< ' """,",.
o"c" n ..

• YOlt ' . 110", C....

N« e Qua "'V <"~' 1 .... 1'-''''
..-- Ru""'" G."",,,,... 10 t", " ,00

'-"""",,,,_ " \I 12011 30 p~ -..." <ao>>O--eO'" T...._ .a...... ·
" __ "1,00

OC·DC Co ••_
.~ 0« """" P''''' '.0« (Or JtOoooa.• _ ...._ .. ,s.<I<.~ " ,~

~ 20 , _ T, Pot IHIO
, ~ 20 T"", T Pot t ..

Co•• Conne<;Ior
Chan,. mounl

BNC lype $1 .00

L."o - \'Ou' eno,c., pi....... opoe,ty
"',.. Red , JumbO Fled, HIIJ'l,,,,,,,,..ty Red, Nlum""'or Red 1/ $1
"" '" YelIO" Jun>l>O Y. "o... JumbO 0'...... IIS1

Cryo'" M"" op_
Smelt 1" d,eme'''' ',, '" 'hoc ~
try".1 m,... c. " " " ge S,TS

........
A,,, ... <Mo ' ... , • • • to", ...',,"',
'''0 '''''''' '''CA< "
........ , H'" 0<, 11. '1 '300 0<' 1>00

1011200

10lS2 oo L.:.:'::'::"::="--":":::":T"';i'''~:O:=C;::=:;;=:''-I10112.00 r
4112 00
4112.00
),'12.00

25 AMP
100V B ridge
$1 .50 each

Mmi-Bridge 50V
1 AMP

2 for $1 .00

8 P,n
'4 P,n
16 P,n
l' P'fl
18 P,n
40 Pon

o_
S 1 V Zene ' 20/$ 1,00
1N9'4 Type 501$1 .00
lil Y 2Amp 1/$1 .00
l00V l Amp 151$1.00

'0'" •

",".
' O'lt 00
' 0'1' •

.'" . L---------+-=:.::-"='""';;:,.;='.::-'-""=T-="c.;i;;;"'~i'-=:::10' '' 00 r

.'"• L- -'=i;;;;;;;-,"";;;;:"i;.;:-- --T=- - ... .;;c;;-;;:::,,"'::''----j". r"II."....,",.
" .""."' "
~.

TRANSISTORS

READOUTS

","JOOO ~......."""" .
....- p

..."'O ~......... ' '..,"", ......,.. c·,.."" ~ .~ ..'~....," ~....
_ T ~..,.._' ..,..
-,"' --"" --"'---~

' 000 _ ' CC , ' .
'''''' '''..... ' c· ,.
~.... ,. _ ,,'" n C . ••
.... ,..., ",,'c · ••
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Here is a chance to stock up your lab at unprecendented prices... we've got to move these out to make room for our ever­
expanding CompuProT ~ eteteroo. Limited quant it ies -!irst come, first served. Sorry, at these low prices we cannot include spec
sheets or accept COD/telephone orders. Part 'lumbers must include the special -S suffix or you will be charged our regular
prices. Parts may be house numbered or have dual markings. This i s your cIlance to save!

(pa<:l<aQe type, H • 1M, M • minl<l ip, 0 • diP. TK • T(66)

OTHER
SEMICONDUCTORS

Iyer
fre
FREE FLYER: This ad Is only the tip of the iceberg;
our catalog tens the rest 01 the story, Add 41
cents In stamps tor tet class delivery. Outside
USA, Include $2 to cover postage (refundable
with order). Thank you lor your business!

RegUlated, very simple assembly, virtua lly blow·
ou t prool, de livers V. Amp minimum per side.
Available in 5, 6, 8, 9, 12, and 15 Volt bipolar
models _ specily project 1/13·XX where XX
stands lor the desired voltage.

POWER SUPPLY KITS

TERMS: Cal reS add tax. Allow 5% 10< Shipping; excess
relunOOd. Orders under $15 add S1 handling, VISA~I

Mastercard" orders (S25 min) call our 24 hour order
desk at (415) 562-0636, COO OK with SUllet address for
UPS. PLEAS£ NOTE: TELEPHONE ORDERS AND COOS
ARE NOT AllOWED ON SPECIALS LISTED ABOVE. sale
prices Oood through COlier month of magazine; otller
prices subi&Ct to change without notice,

#13-XX BIPOLAR POWER SUPPLY KIT $15.00

®@)m®(!!J
GODBOUT ELECTRONICS

Bldg. 725, Oakland AilpOrt, CA 94614

***************
16K DYNAMIC RAM

SPECIAL: 8/$59 !

***************

Expand memory in TRS·80· ·1 and ,11. as well as
machines made by App le, Exidy, Heath HB9,
newer PETs. etc. Low power, high speed (4 MHz).
Add $3 for 2 dip shunts plus TAS·BO · conversion
instructions. Limited quantity.

#HK·104 12V, 8A SUPPLY KIT $44.50

Handles 12A peaks wi th 50% duly cycie. In·
eludes crowbar cvervcnece protec t ion. current
limiting, adjustabie ou tput 11 · 14V, custom
wound trans tormer, RF suppression, and easy
assembly (all par ts except transformer, filter cap ,
and diodes mount on the printed circuit board).
Ideal for powering mobi le transceivers and other
automot ive equipment in the home; also makes a
dandy lab bench supply. Please allow $10 tor
sh ipping charges, excess will be refunded.

Regulated, snort-erec t, thermally limi ted. Half
an Amp con tinuous or 1 Amp lnterrnlttent. Avoid
the headache of designing your own; we've
already collec ted all the parte and can save you
$$$ too! Specify 5, 6, 8, or 12 Volts. Less case and
hardware.

#HK-102 1J2 AMP SUPPLY KIT $8.00

2.10
1,87
1,57
2.20
2.18
2.20
2.18
3.75
3.75
'.08
2,05
1,95
3.SO
3.'"
1.87
1.70
'.SO
2,50
2.50
1.95
2.02
0.69
2.91
2.02
'.68
0,86
0,88
0.88
0.89
'68
'.68
' .68
0,86
2.10
2.10
2.10
2.10

7nl.00
51S1.00
5IS1.00
11$0.75
5/S1.00
5/$1.00
3/$1.00
21$1.00
51$1.00
5JS1.00
6IS1.00
6IS1.00
3/$1,00
6/$1.00
3/$1.00
1/S0.50
11S0.75
lIS0.75
3/S2.00
41S1.00
11S0.50
3/$1.00
21$1.00
3/$2.00

74LSl54
74LS155
74LS157
74LS180
74LS161
74LS162
74LSl63
74LSl68
74LS169
74LS173
74LS174
74LS175
74LS181
74LS192
74LS195
74LS221
74LS240
74LS241
74LS244
74LS257
74LS258
74LS266
74LS273
74LS283
74LS365
74LS366
74LS367
74LS368
74LS386
8OLS95
6OLS96
60LS97
8OLS98
81 LS95
81LS96
81LS97
81LS98

74LS TTL
$0.34
034
0,34
0,38
0.44
o.aa
o.aa
0.40

'"'"0,40
0,34
0.40
0.40
0.48
0.42
0.34
0,46
0,60
0.48
0.48
L56
L56
L56
0.5<
0.62
'SO
0,58
0.62
1.70
0.87
0.67
LSO
0,69
1.87
1.87
1.66

501$4.95
501$4.95
501$4,95

NPN TO·18 unmarked
PNP TQ.18 unmarked
PNP plastic house /I
NPN TQ.3 house 1/
NPN TQ.1OS house 1/
PNP TQ.105 house 1/
3OVl350 mW TQ.92
TO-18 plastic N.JFET gen purp
NPN plastic house 1/
PNPTQ.loo
NPN to-roe
PNP TQ.92 30V
NPN TO·92 darlington
N'N
AF N.JFET
PNP TO·202 lA mall
NPN TO-220 4A155V
PNP TQ.220 4A155V
PNP TQ.220 10Al60V
NPN gen purp
Phototransistor
Dual N.JFET TQ.18 sim 2N4416
Dual N.JFET 10 noise audio
Gen pure duai gate MOSFET

house 1/

74LSOO
74LSOl
74LS02
14LS04
74LS05
74LS08
74LS10
74LS11
74LS12
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS30
74LS32
74lS33
74LS37
74LS38
74LS42
74LS47
74LS48
74LS74
74LS75
74LS78
74LS86
74LS109
74LS123
74LS125
74LSl26
74LS132
74LS136
74LS138
74LS139
74LS151

MORE TRANSISTORS
AND FETS

2N2221
2N2222
2N2901A
2N3055
2N3904
2N3906
2N4124
2N4304
2N4400
2N4917
2N4946
2N5227
2N5306
2N5449
2N5464
04101
044C4
D45C4
045H6
MPS3694
FPT100
FET-2
FET·3
FEHI

Now that you've got the ICs , get
some SOCkets at a tantastic pr ice!

20 pin: 401S4.95
24 pin: 301$4.95
28 pin: 301$4,95
40 pin: 201$4.95

****************

14 pin:
16 pin:
18 pin:

*****************
SOLDERTAIL

SOCKET SPECIAL

"""""""",m
""

101S2
6112."."151$2

"'""'"""

21112
21112."
211S2."211S2
21n2
101S2
12/S2
18/12."."."..,..,

61S2."."."."."

1001$8.95
100/$7.95
100/$8.95

121S2."
"'"."
""121S2."."
""101112.50

Improved 301 op amp
Micropower op amp
RFIIF amp
Voltage regulator
Compensated op amp
Dual 741
Dual 741
Dual track 15V reg wldata

~V r811Ulatof
-lIV regUlator
·12\' regulator
·15V regulator
·16V r811ulator
-24V regulator

TIL

Dual 4 Input NAND
14 stage counter
Triple 3 input NAND
Quad s.s latch
Phase locked loop
Quad 2 input OA
Quad 2 in NAND SChmitt trig
Quad EX-CR
BCD up/down counter
1024 bit stat. RAM 4 x 256

LIN EARS

Quad 2 input DC
Triple 3 input NAND
4 to 16 line decoderldemux
Quad 2 input NAND DC
Gray to decimal decoder
And-or·invert
JK M.s I lip nee
4 bit binary counter
5 bit shill register
Aell iggerable one-shot
8 channel mux
Dual 214 demux
4 to 16 line oeccoeroemux DC
Synchro 4 bit binary counter
Synchro 4 bit binary counter
6 bit shi\t register
Up/down decade counter
Up/down binary counter
4 bit bidirect ional shi1t reg
4 bit parallei shltt register
8 bit shift register

CMOS

• General purpose enccn signal diodes
• GT5306 NPN darlington, min gain

17000. 25V 200 rnA, T092 package
• NPN transistor similar 2N3904
• PNP transistor similar 2N3906
• 4N2&$ opto-couprer 6 pin minidip,

MCT·211L·l pinout 51$2
• SN76477·S complex sound generator 11S2.50
• MA1003 12V DC clock module wlcase 119.95
• octc-tecretc- Grab Bag - 50 mixed octo­

isolators trorn a major manufacturer. uo­
marked 6 and 8 lead minidips Include single
and dual types with diode , transistor, and cart­
ington outputs. Test them yourseif and save!
Not recommended for beginners. 501$4

TO·220 NEGATIVE
VOLTAGE

REGULATORS
",e-a
",e-s
7912-$
79Ml5-S
7918-$
7924-5

201H-S
308H-5
703H-S
72300-5
741M-$
1458M-5
4556M-5
4195TKo$

7403-5
741D-S
7413-5
7438-$
r.....
745"5
7472·5
7493-5
7496-5
74122·5
741510$
74l55-S
74159-5
741610$
74163-5
74164-$
74190-S
741920$
74194-5
74195-5
74198-5

"'Meozc-s
4023-5.,...
."'e-s40710$",,..
45070$
4510-5
51010$

SAVE! SAVE! SAVE!
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.<

$79.95

••Fun ' ,B'T
lATCH ED O UTl'UT
11 ,KE Y KEY BO..RD

Tr" JUl. Astll Kov"onl Kit aR be i",trload inT.
....SI 1"'1 ..mpu"," IySlIfll. Tllo k~ c.mel ......1011
w~h In ind. SI'itl ... d. kry.....d ...~<h n.embly
~6 Z· k.ys). IC'L IIX kllL COn_,O', .,,,,{foni< compo,
n."lI Ind , do.bll-lKled p,int '" ",i,;"11 bOlrd, Th.
koybo"d ....mbly ' lIlui,"1 +5V • 150mA Ind - IZV
• 10mA fo, .p,n I HII' . futu,n : 60 k.~. ~.nlr" . th.
' utl 128 ~her"'t .'" UPPIf . 0Id 10_ cu. AS CII S1tl.
flOlly bull..ld. T_ . _-del i", h Yl pn";lIod 10<
COI.om "'pia".... c... lock for u_-a»iInly
..... a..x1trL Ulai:. ~ 2376 (~i111 ~•
......nIy -V cllip. OUlpun IInctly ..._1....
-nh TTLJDTL 0< 1I0S loti< ........ Eooy iMlI1....
_h~ l .... iII.OIIO< 1..... iII ...~...

Tllo JEIllI E-w K....... KiI prGt'idft '- _ .
1Ie>laMc 1diltit:. prod"'" f__'" te'llMfiol
10 d ,om;"1 10' "it: "'ietopt~
Of "it: _y <itwil:L nor.o .dd~iollll kl'fl ...
PfIl.idod fot .....p..l lion. w~h 0 inli bisllbto
outpUI _i"'b". n . OUlPU"'''' IlIIe Ind mon~otld

w'lh 9 LEO .MdoulL " Iso i",ludid ill k'Y .nTry Slrob•.
F.lu,"" Full 8-bit I.te~ed outpUI for micropr.e.... '
UM. Thre. ulOt-d,li n. koV' ", il~ on, b.ing billibl .
OPlfl tjgll. Debounn ci'cuil ••o.idl<l I. r I II '9 kt,L
9 LEO .Mdou,"I. _ii,"""'" Euy ;nl..-lld ng wilh
SI. ......d l .... in IC con_... Only +5VOC ,equired 111I
O""",ioIL

Desk·Top Enclosure lor
JE61 0 ASC II Encoded KlJyboard Kit

Co...,...,. d ....·. OP ondotu.., co' ·. oord;n..1d ....__, _ w'''' '.........!um _ ._ ...._
_ _ in""""'t:orown. •...- nll... _ .._"'eo 3~~H . IIllo·'W . BllO"'O.

DTE ·AK $49 .95
"EClAL, ) U IO/o n·..K I'UIICHASEO TOOETHER

(V..... 5129.901 . ........ • • • •.•. 51:M.95

TRS-16K $59.95
JE610 ASCII

Encoded Keyboard Kit

JE600
Hexadecimal Encoder Kit

The Incredible

MPennywhlstle 103"

$139.95",,",...._,.._,,-_.. ...--...-......__ - ....._.._---_ _ _ .._ .'...... *_ _ ...._------
C"~ __---- ,----- -_.._------_. .........__.. ..--_. ----- ---,"'" - ...._._--- ..-.- -_..- -.._- ---.-.. _10 _--,-,.__. .... _ .._.._-, _..
____ ~.. llS-= .. 1O _ '_ •---_... . ,11O V,,",,__. lO W...- __.. '- ,- ..---"--- '--_._'-- ..

".••

••,.
".,.
".•,.,",.'.'.'.••••".'.,.
,",...'.••
".

••••••
••".".
••,.,.,.
••,.
••,.
••

".'.,.

...

$29.95
$32.95
$34.95

PR,cE

14.00"

8.00"
10.65"

· H.~ SIf'._~ ., y ........--, -I.....
• S1iol.. .-~,....Io.......... __ ..

celililliry.
• T., f ,............~
••. lV... 1201Ii". llt tm .....1 t..
~Kl , ..'" OIIhnio n olIO<
n>Odil...l" n.

• Vlnlld I. p Ind bo1t.m
pinel. I.,coolinl .llic ilnC'/ .

• 'I' ill conrlnoeti.. ~ id n
u iIIIiM IpJ!ioIIio....

------

..

..'---,-,--------,"...'..,
"

DIGIT AL
THERMOMETER KIT

-_.
_ No.

-

DTE·14

DTE·S
DTE·l1

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

"'''''''..
"""­""'..'. ·1".-*••
'.~..,-",.-_.
,..,.."- .--""

'''~l'_"'3(.'1
"".-
.­.­.-

,.

,.
•••••••,.

•••••••,.'.••••,.

••

p,.__ a ......
.. m" .
,,"' 1'><1 "'.....
.... . . . f fOCl , ..
I ' ...... 1 Ha .o 100K
Ha. 0.._'~~._'_0 ........ _.­
~ .. poook l.
...... 12"1 .......
... . ..v _
pf\f .' '" .•.c_ _ . __.­
'-

--

•
"

'M •.; •

1

:-:=J
'•••

•

Function
Generator Kit
..­-_..

.. ,....,

JE2206B . ...$19.95 JE300 . .... ..$39.95

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

, I

...
• I_~..~
S1'.oo

P." .. .. ,... S 17.lIB
1'8-100 . •• •.. •• " .lIB
1'8-101 • • • •.•.• 21.
~8- U12 • • •.. • •• • •
1'1I-103 .
.... , 110I •• •• • ••• _
1'8-203 . • • • •• •• • ,lIB
1'II-203A •...•• 1_
l'II-203A,KlO ••• '''.00

. ..' ....' _""'" h'. <0"""- ..tn_d ...
•v- u •• <"'.. ...IIl
. s .." '0' noun. "' .........

• n<l~..",_
• H", _"T .,........ to W " ,.s;",,,,. ,... ..-. ,"", eo..
• " e "AC 0""" "'"
• ' 2 O' 2. ~•. _"''''"• ,...,_ .n <0"' , <000 ..
",.n ' ......0 .....

' S;.., '''' ' .3 "8"' . .....

ProtoC'ips
I~'HCL. PC-II
It-#.H CL. pc·1t
U#' H CL. PC-JI
_'HCLl~ PC~

11I11I/

!Ji!

JE701

JE747 $29.95

by BLAK·RAY

TWOMOOEL$:
LONG WAVE

AND
S~RTWAVE

Proto Boards

• ~.........."h' . • ~. , ..0 ........,.

.o.,m,,~ • ....,••"0''''
•u.....""',. <'oe"<"'.
• 5.."''''' '0' " ," " ~ .,'""'•• 10. no'. 'un« 'on,
• H ..,,,, ..,nT ~ ,_
•"'m~"'''' , <.0..' US" AC _ .. _
' Il ", " __ao_
· ._ "'= o "'..' " _.....'~ ..... ,..

@
ULTRAVIOLET

eVl INTENSITY
METER

JE200 $14.95

Jumbo 6·Digit Clock Kit

6 -Di9it Clock Kit $19.95
Regulated Power Supply

UOl1 LM309K. ....1 .in~ - , __
pt...ided. PC ~.d eon- ~
.1ruC1ion_ Pro.ideo .. ..,Iid ­
1 omp iii 5 . 0 IlS. Can suWly up
to , !iV. , 9V Ind , ' 2V wilh
JEZ06 AdIPler . Include. compo,
".nl , . hl rdwlte . nd i".I",cli''''•.
$i •• : 31'0" . 5". 2"H

ELECTRONICS

ADAPTER BOARD
- Adapts to JE200 ­
±5V. ±9V and :t: 12V

DC/DC COfWert.' wi th ~V inpul. To. iod l l h i·
weo<l _ itch ing XMf R. Short circuil p' Oloct ion .
PC bo.Ird co" W uClion , ' ilXIT -blCk to JE 200
boord. Si.. 31'>".2'" . 9/ '6"H

JE205 ~12.95

. ,0.00 ...... ar- _ u.s. F_ 0-.- __ - :t5<I
CoI;f.R _ ns.-o T.. ,_~ .._ -_",. ___-_n,_.1__ C"_'

"..31 PHONE
ORDERS

WELCOME
(415) 592·81197

MAlL ORDf:R EL/XTROlvICS _ h"ORLVk'Jl)t."
1355 SHOREWAY ROAD. BELMONT. CA 94002

7_ PRICES SUBJECT TO CHANGE

JE600 Ie- _ ' ' " $59.95
Desk·Top Enc: loIur. for

JE600 H. xadecimal K"Yboatd Kite-ocr ._.., C__d......., ...._ ·,_w; _ _ .._.__
_ p_;,._.b ' _.......n,;... ...........
s;,,, 3~"H . '11,"" , .1lO··D.

DTE·HK • • • • • • • •.• • • • • • • • , . ' $44.95
Sl'fCIAL : J~8OOIDTE-HK PUACH"UD TOG ETHE A

lVll", 5 1001.901 ... . . ...• • •.•• 599.95
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ASSOCIATED RADIO
91 3-3B1 -5900
8012 CONSER BOX 4 3 27
O VERLAND PARK, KAN SAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUY - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913-381 -S900 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.
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TV GAME CHIP

& BOARD
..... r ,.. , R , _ , '"
... l>,r .". '-"" .-,· 700' T_ , ..."''''E- , _ II _ ,,, , -.. _ ,·w

:- _ __,_ ,_ K· •. ' ..... , ,.,_ T_.... "'''' .- , .
................. . " , ._." b , , '"
.. ~...~ _ K ,.h' _ "" .._ " ...__ '.'-"K _ K ~'"" -..
lo~• • • " ..<h .... '00 , •• , "h "' " ....., ". C'" .- , ,. h•• , , " " ..... ' .- ..,..._,_ " " ~" " . - ", ..

MOTOROLA
AM/FM

PUSHBUTTO

CAR
• Adjustable Shafts

• In/Under Dash Mount
e " Fac t ory In.talled" ,QuaUtv

4 Speaker Stereo Reproduction

ULTRA-SMALL LCD
CHRONOGRAPH MODULE

• G.n•••llnstrum.nls AY·"·'700 · 1
C.l . No. W,. , 0<

I12C U6505

u..

39
Your T.V. s Monitor For :$ 95 .Audio or Video R.corder.

. .CCTV Camera s
.;:-...';l, • Data DisplllY.

Computer Interface
R.F. CONVERTER/
MODULATOR~

u.,.._..-,.-,_, .. .. __. "'-_.....
... ...,_ ,,. _"'''' .. ,0.. _ ..... __ u ......-~ , _ -,_,..._. '''-''''- ""..., __ _ ..... "u_ -..._..__._.-. __..........._,'... ...._ _ _, ......---' .-.- _..._ -......... ,,"'- , ' _ ..,_.._ ..-.. . _ .. f.,,- II . _, ... __
~.._...- _t> _.0 _W _ _ , ..... "--,"'---- ,.. .. ., .., .....

CONDENSOR
MIKE

~­,",C UU M

Protect Your Home & Family

$7995 with. The Ultimate
Ultrasonic Alarm

COMPACT
BOOM

epen able, Professlona
Qulity Security with No
Insb Uat ion!

eCovers p to 20' x 30' Ar... !

fwali
• Sp ace Efficlant
e Practicel Overhead " Boo m" Oe.llI:n
• Minim ize . Sound Colontion
""""" , ... , . . . .. "" ."''' ''' ' "",,~ ., h h. ' " . ' . ...,_.<' h~_ _ ,~ ,e K.. !m,..d .' :< h ohm." ' h h. S,..
""d.• ,. 1' '-' """hS.-..

. .... , ". , "'~,.. , h. " , " .,. "", • •'d . ~ ",. , .." . , h•• H'
.. '! ".. " " ." a nd 1'1.1. ~" ," " " ' " '! " " , .... t ,~ ,,,
.~, ., • ..,~ .., , ~, '·'ffi " . ",n" ~" ..~ ,~ ,. 1<> •• "
.,.. ,.. ,,~ "',,' • •• • , ' h ' ~' , " ,,'

' S Al E ENDS : Octob.r 1, 1980
.... $8 Dl. count To Be T.k.n BEFORE Put. C' I. Added.

HOW.OO .
~I "'O I I,R 1. 11 I'" I '\'l U(. w• •_ c• ••Q co c,o,.,

POlY PAR 'E.~:=":f".:.:.;:!~!rt~~L~~' to "'s' __, w...., u. ........, ..., 'VI ._ ._ ••cc_ ' s , ,
I' 0 IMJIO. 9. 2 · '" ...., , _ .. N ' : _ .M. .• os ..,., '.

'>0 lYNNfll lD M 0 1940 c , __ __ ,. _ _. _ c._ ~. , c.•.o,_." ......... . _.._ -
Only

14.8 Could Convert
To 10 Meters
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RF TRANSISTORS

"" PRICE "" PRICE rvee PRICE
2Nl5Bl $15.00 ,..... ." "''''1550 $10,00
2NI562 15.00 "''''' 11.85 "'1,1 1552 "'00
2Nl692 1500 "''''' "" "'''' 1553 "'"FAIRCHILD VHF AND U H F PRESCALER C H IPS 2Nl693 15.00 "''''' .00 "'''' 1601 ''''

""""" J50 "'Hz Prnc. ... DI'o'ldtl by 101'11 ..'" "''''' 45,00 "''''' 10,OS "'''' 1602J2N S&l2 ''''
..... 'DC 350 Mtil Prncalt>r DI'o'ldtl by 5Ie '''' 2N2851J AN '51 "''''' 15,82 1,11,11601 ,,,
" COOOC 650 101Hz PrltlC&lw DI'o'ldtl by 101'11 re.ec 2N2816 12,35 .-, 12.38 "'''' 166 1 1500
nceroc 650 101Hz Prncalw DI~1dII by ~ re.sc 'N"'" " .00 2N5164 21.00 "'''' 1669 11,50
"C830C 1 GHz DI'o'ldtl by 2.w:zse PrMcaIer ,u, 2N2921 ' .00 "''''' 'lB "'''' ' 943 3.00
l1e10De llOO "'Hz Flip/FloP wllh r...-t 12.30 2N29oI1 18,)5 "'"" 21.29 """'" 3.00ncseoc ECl vCM •.sa 'N"" 15,50 'N"" 5191 """'" '00
l'C«OCIM~ f'm,se FreqlillACY OeleclOt 3.82
l1C240C1"'CMl.24 Dual TTL VCM '82

2N29oI9 390 2N5913 3" ""- 223

l1COllDC UHF Prescaler 150 MHz 0 Type Flip/Flop 12,:10 'N"'" '00 'N"" 10.00 "'MCM9 18 2000

"C<l6OC 1 GHz Counter DlYlde by 4 70S 2N3281 '30 '""" .. 00 MM H 2 1.1 1
llC01FC High Speed Du..1 1).-4 Input NO/NOR Gale 1540 2N3294 1.15 2N59oI4 ." MMH4 1.1 1

WISPER FANS 2N3301 '''' 2N5945 12.38 MMT2857 2,63

This r..n I. super quiet, slllclsnl cooling where low ..couSllcal dlslurbance I• • 2N3302 '''' 2N5946 14,69 MRF304 43,45

musl, Size 4.68 ' x 4.68' x 1.50' , Imped.nce prOlecled, 50160 Hz. 120 ......c . 2N3304 1.48 'N""" 7,74 MRF420 20.00
$9.99 2N3307 12.60 2N6OB1 10,05 MRF450 11,85

TRW BROADBAND AMPLIFIER MODEL CA81SB 'N3309 3 90 2N6OB2 1130 MRF450A 11,85

Frequency response 40 MHz to 300 104 Hz
2N315 9.32 'N"'" 13,23 MAF454 21,8)

G..ln: 300 MHz 16 dB Min.. 11.5d8 Mill . 2N3553 1,51 'N'" 14,66 MRF458 20.'"
50 MHzO lo - 1 dB from 300MHz 2N3155 '" '"... 1.15 MRF412 ""VoltlQ" U YQlIS de .,220 m.lmIll.. $19.9ll 2N3818 ' .00 '""'" 11.11 MRF415 '00

CARB IDE - C IRC UIT BOARD DRILL BITS FOR PC BOARDS 'N""" '00 'N_ 20.71 MRF416 '00

SIze: 35. 42. 41. 49. 51. 52
2N3ll66oJAN ,.,

""'''' " '" MRF502 t.oe
$.2 ,1 5

2N3ll66oJ ANTX 4.49 2N6136 20.15 MRF504 ."SlzI : 53,~. se.56. S1, 58. 59. er.63. 64. ee ,.es
SlzI: ee ' .90 2N3924 3" ,",,,a 38.'" MRF509 '90
SIze: l.25mm. 1.4.5 mm ' .00 "''''' 12.10 ""'" "00 MRF511 815
SlzI: 3,20 mm aee ecsec "" ""'" 100.00 MRF901 3 00

CRYSTAL FILTERS: TYCO oo1· 19ll8O ..m".12194F
2N4012 '"' '""" "n MRF5111 21.62

10.1 Mtil N...-ow BaodCrystal Fill... 2N 4135 ' .00 .....,.,.,.,., "00 MRFll(lOo& ''''3 ClB blndwldt h IS kHz min. 20 (18 bandwldth eo kHz min. 40 dB blndwidth 150 2N4261 14.60 """" 12.00 PHI868 300
kHz min. 2NU21 '20 '""'" "'" PU511A .'"

UlIi".,. SOdB: l..-1ion loss 1.0 dB mIll. . Ripple 1.0 d8 "'Ill . Ct. 0-+ 1- S pi 3600 "'"" '''' ...." "00 PT4612 ' 00
onm• . "" 2N4<lIJO 20.00 "'" '00 """ ' 00

MURATA C ERA MIC FILTERS 2N4957 382 BlY568C "00 ""'" '00
Modlla: SFo-.t55O 0455 kHz "'00

2N4958 2,92 ,,,""'" "00 """ 1012

SfB-~455kHz ' .00 2N4959 2.23 ccces 15.00 PT9184 2430
CFM·4!!oSE 455 kHz 7." 2N4916 19.00 HEP16lS3014 ." ""'" o.rc
S FE- l 0.1 10.1 MHz '" 'N"'" 12.31 N'»S3O<l2 11.30 501043 '00

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX - ETC. 2N5108 "" N'>'S3000 "" 5011 16 300

HlwlIU Pecksrd: 2N5109 ' 00 «eesscos '" 5Dl118 '00
491C TWT Ampllfier 2 104 Gc 1 Will :IOdB o..ln $1150.00 2N5 160 3.49 HE""""" 1990 SD1119 3.00
8000 1010420 mc .l uV to .5 II into 50 0hms Slgn..1aeeer..toe ""'.00 2N5119 1.05 HEPS3001 24,95 TA1993 15,00

2N5 184 ' 00 HEPS30 lO 11,34 TA1994 100,00
2N52 16 41.50 HEPS5026 '" TRWMAA2023·1.5 42,50

1516B 1,6 10 4,2Gc Signal Gen..ator 400,00 2N5583 4.55 HP35831E1 4<l28 1 10,90
818B 3,8 to 1,2 Gc Sign.1 Gen...tor 400,00 2N5589 6,82 HXTR5104820A 11011 Gc Slgn..1Glfler.. tor 400.00

",00 «ee 1190

82" 1,1 Icrows"e Tesl Sel 9O<l.00 MM l 500 " .20 « cso 2 46

82.C Mlc;rows~e rest Set ""00

"''' 1 102 Gc Plug In FOt8690A Sweepef 9O<l00 C HI P CAPACITORS

""'" 2 t04 Gc Plug In FOt869OA S ...eepe< 800.00 ". 21pl "". ,""'.
8803A 4 to e Gc Plug In FOt8e90A SWIIPIf 800.00 we can aupply any 1.Spf ",. ""." ""'"8UlA Ref llC1 ion Test Uni12 to 124 Ge 1800.00 value Chi p capac-- Up! "'. ,,"'. ,...".

IlOta you may need. 2.1pf 41pl _. """.3.Jpf "'. ,.". ,,""'.
....lllCh;

PRICES 3.9p1 ",. 3"," """.
'" m lo 4OO rnc: AM/Fill Signll~I\OI 150.00 I to 10 ""

4.1pf "'. _. """,.

11 ·50 1.49 S.llpl ,""'. ..". '2OOp'
"- 51·100 ' 00

Up! 110pf ,,"'. """".MF5I\IR... Uni¥fln.ll Spectrum AnalyZIl' w,'h 1 kl-lZ 10 21.5 me P1utl 1n 1200.00 Up! "",. 5lOpl ......
11;11111I: 1 01 ·1000 " ,"'. ,,"'. ""'. """'.
""""'00

TWT Ampliher810 12.4Gc 100 w.l11S 40 dB gain 8200.00 100 1up so "'" ,,"'. "". .OlOmI- ,"'. ,,"'. _. .012mf

2038I2~1102A
POR z CAll FOfI PRICE ,ap. ,.". "". .01 5mf

Cal lbreted Display WIth.., sse Analy$l' Mo<Iulll...., . 10 tO "" "",. ""'" .01llrnf

40 me Single Tone SynthelliZer 1500.00

ATLAS C RYS TA L FILTERS F OR ATLAS HAM GEAR
5.52·2,1/8
S.S9S-2.1/81U
S.5950.i5OOI"'CW
5.59502.1lSB YOUR CHOICE $24.85
S.59!).-2 .1USB
S.641).-2 .1/8
9.OUSBiCW
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e1ectr0'Uc~ ~..

$299.99
$349.99
$400.00

$149.99
$169.99
$189.99

$15.00

$2.00
$2.00
$25.00 with data

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is
voltage controlled (i.e .) making the I·f range approximately 54 to 88 me (Channels 2 to 7).

PC BOARD WITH CHIP CAPACITORS 13 . •..• ...... . .. ... ...•...... . .. ....... . ... .................. $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $79.99
PC BOARD ASSEMBLED AND TESTED •. .• . .• .• . .• ... .•. .. . . . . • . .• ..• ..• . . . . . .• . .• . . . . . . . . . . . . . . . $120.00
POWER SUPPLY KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $44.99
POWER SUPPLY ASSEMBLED AND TESTED $69.99
YAGI ANTENNA 4 ' LONG APPROX. 20 TO 23 dB GAIN . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . $59.99
YAGI ANTENNA 4 ' WITH TYPE (N, BNC, SMA Connector) $64.99
2300 MHz DOWN CONVERTER

Inc ludes converter mounted in antenna, power supply, antenna. 75 ' and 3 ' RGS9 cab le with connectors.
7510300 ohm adapter, Plus 90 DAY WARRANTY .. •.. •..•. •.. _.... •.. •. •.....•. •.. •..............

OPTION N1 MRF902 In front end . (7 dB noise f igure) .
OPTION #2 2N6603 In front end . (5 dB noise figure) .
2300 MHz DOWN CONVERTER ONLY

10 dB NoIse Figure 23 dB gaIn in box with N conn . Input F conn. Output. .
7 dB NoIse Figure 23 dB gaIn in box with N conn . Input F conn. Output. .....•. . , ....• ,. , ,.
5 dB Nclae FIgure 23 dB gain In box wlth SMA conn. Input F conn. Output .

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY .

Shipping and Handling Cost:
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1'2 add $3.00, For complete system add
$7.50.
Replacement Parts:
MRF901 $5.00 MBD10l
MRF902 $10.00 .001 chip caps
2N6603 $12.00 PC Board only

3.7 to 4.2 Gc SATELLITE DOWN CONVERTER
70 MHz i·t (40 MHz @ , dB) 10 d B min. IMAGE REJ ECTION
13 dB max. Noise Figure 25 d B Gain

ASSEMBLED AND TESTED WITH N OR SMA CONNECTOR FOR INPUT AND F CONNECTOR FOR OUTPUT $499.99

I·F AMPLIFIER FOR ABOVE 70 MHz
45dB Gain - 30 MHz @ 3 dB - ASSEMBLED AND TESTED F CONNECTOR

DEMDD FOR ABOVE 70 MHz
COMPOSITE VIDEO OUTPUT (NO RF) - ASSEMBLED AND TESTED

$129.99

$159.99

We no longer accept Bank Cards.

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER.
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.
ALL ORDERS SENT FIRST CLASS OR UPS.
ALL PARTS PRIME AND GUARANTEED.
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $1 .50 FOR COD CHARGE.
PLEASE INCLUDE $1 .50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EQUIPMENT, COMPONENTS ETC.
WE ALSO SWAP OR TRADE.
FOR CATALOG see JANUARY, 1980, 73 Magazine, 10
Pages .
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@MOTOROLA
•

Setniconduc-tor

NPN SIL ICON RF POWER TRANSISTORS

The RF Line

MRF454 $2 1.83

MRF458 $20 .68

. . . de$igned for power amplif ier applicatiom in ind ustri al, com­
merci al and amateu r radio equipment to 30 MHz.

NPN SILICO N AF POWER TRANSISTOR

• Specified 125 VOI I, 30 MHz Characteristic,­

Output Power "' 80 WaIlS
Minimum Gain "' 12 dB
Ellieie"ey "' 50%

_d ..s":jr'>l!d for powe, amp hf,er appl icalmn, ,n Indu, t, ial ,

commeri,a l and amateu r , ad io equ ipment \0 30 MH, _

• Specif ied 12.5 Volt, 30 MHl Characl" t1, t'cs ­

OutpUt Power - BDWall ,
M,nImum Ga.n ~ 12 dB

EH'c iency .. 50%

• Capable of W'lh ltafld ing 30 ,1 LoiKl VSWR Iiil Rated POUl and Vee

NPN SILI CON RF POWER TR ANSI STOR

MRF472
$2 .50

. de.igned primarily for use In 1",g..-, i9"a l oulput amplifie. stages.
Intended for use in Cit izen' Band communication, equ'pmem
operating at 27 MHz. Kigh breakdown voltages allow a h igh
percentage of up ,modulation in AM circuit, .

• Specified 12.5 V. 27 MKz Characl er i,t ,cs ­
Power Output - 4.0 Watt s
Power Gain " 10 dB Minimum
Eff iciency " 65% Ty pical

- , $46.45
440 t o 470MC

UHF POWER AMPLIFI ER MODULE

• Speclf,ed 12.5 Vo lt , UHF Cnaractensncs >­

Output Power - 13 Watl<
Mrn,m um Gain " 19.4 dB
Harmon,c, = 40 dB

• 5011 In!'u tlOutpu t Impedance

• Gua ranteed Stabilrty and Rugged ness

• Gai n Contro l Pm lor Man ual 0 ' A utcmatrc Outp ut Leve l Com,ol

• Th in F ilm Hybrid Const' uCi,o n Grves Co nSI sten t Perlo rmance

and Re liab ilny

. de, igned for 12,5 volt UHF power .mplo fic' app lrca t io n , m
ind u' trr a l and commerC ial FM equ,pment ope(at lng hom 400
10 512 MHl .

MHW710NPN SILICON RF POWER TRANSISTOR

• Co mmon Collector Character ization

• Specif ied 13.6 V, 30 MHz Character ist ics­
Output Power " 12 W (PEP)

Mm imum Etf icicr> cy - 40% (SSB)
Out put Power - 40 W lCWl
Mir> imum Eff ic iency _ 50% (CW)
Min imum Power Gai n ~ 10 dB (PEP & CWl

de,igned primaro ly for u,e in single sideband linear ampl ifier

output appl ica,ion, in citizens band and other communication.
eq uipment operat ing to 30 MHz.

• Characterized tor Sir>g le Sidebar>d and Large·Signal Ampli fier
Appl icat ions Utili zir>g Low-Level Modula tion ,

$5.00

MRF475

Tektronix Test Equipment

•
",,
••l u·1,.
'"1~bl
'"]"."n,
aie
sc

"..
, 11\'!

"I""'II"'"'11".
~ll"'L

"'""'1 2'
m,"ur

'""..=."..,
~,,.
"''"'.1'

" ...."" "g" ..", .'" '0
Do.I 1"" PI,! , .
r., t .i<. DC , ' I In
....1'0. " '9 I'1"",,,,, .".".. ,1,. '0
H' on Go; , "i" . ,.",. 1<,...,. to' " . , "
1, ,, ,,,,, , "'9 'n '0; , l OI"'OI S,O ... " r"...,
,,, . _". "" I r.." . ,. , I'
, ...j " 1 tmH " '" J,,-",' R;, . " .. OC '0 1!;H/
'C 0;""._' i.1 ",g ,_
"".1 1m. ' ....\ 'nl OC t o 1!;H/ Pl"! """.1"". 1''''''1 OC to .,,"', , 'I ' "
'000" "' 1"'0 ' I,! I_
S_t ,,,,,, "Oi j"" I to , _ , ' "' 9 "
"" ;'i•• ""' '"
'- .'" I'""D'" H'gh Go; , 'l ,g "'I...."" H ' ~" Go ;' , ,' . """.1'r.,. 'I "! I'
"9" Go 'n DC D"'" , o'; . ' .1.. "
" ,. .. ,. DC O;. ,.,..t;. l . ,'. I,
f . ot ~ ,,. H '~" Go ;' "" "
l .. t . ,., I' ro. son/58' ... " r'....
, "". ... w... _ . "", .' " ''''I
'co~ I ,II.r ' ", to '~I
A< CO,., .. " .--01,I '. r
P".r S,.,I, 'or' "" ,,' ,
C. ' coot ' .,b< "'J ; ' ;••
1; " ......'n.
,' C"'TOI u.",, 'g,•• C.."" ,.. ""It
'o,t,.,. """ 1." . SOHHI """"
. ort. b' • .,., r•• ,. ' "'"" ' S<O~
OC t . '''0<.'1 ><"0' _. Ok " .,
OC t . 1»1< / \.coo< .,,> "
OC t o ],.../ \.co,,"
OC , . '01'<' " Of>" •." " '''" '
OC tn 101'<' Sc"". ..<0 _.t

I 11.00
' >0.00
01.00

100,00
11 • .00
20 ' . 00
,o.00

l I0.00
1]" .00
1".00
1'>0. 00
1'>0.00
'IG.oo

' 000. 00
•. 00
000
2\.00
' 1.00

111.'>0
".00
00. 00
.00
11. 00
". 00
1' .00
".00

\08.00
..00

aea.oc
''>0.00
"00

'000.00
Isoo.oo
''>0.00
l l ] .OO
lOO .OO
)'>0 .00
100.00

.............-.. -----_ .. _ ----- -------- - -_ .
Scopes with Plug-ins
';6' Di.H,' Ole,d",,' ,,,,"" _ilh . b.' ~ D'I;'" ""","d, "I ""., ],,,. oc to '~'I '_h,. "'" "

,nd , 3tl'~ ,_,~o ",, In.

" ,. oc to '01'<1 \.coo< _It". "" Do. ' r.." oc ' 0
BISHHI , ... , ;, ••, , . T' ,nd , "'" ' __'0 . , '. L, . ••" Hou,'

';6; oc to '''' '1 Du., 6... ',opo _H" . ,.., Oiff. •"" • '''I D' '' .."g 10"

581 DC t o 80"" , ,,,,,, _ith • Ll.1 "". 1 " . " "''I""''lO PI,g 1,

"'1 ,_ 1", \.<0"" _it h • ", 1 ' .'01 ' 1'9 In ,," . ' 11 Do,l ,",,
DC ' 0 3.'OHI S...I '"9 '1"9 1_.

Tubes

''>0.00

«c.ec

~.oo

1'>0 .00

' '' .''3

186 73 Magazine . August, 1980



MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

Hewlett Packard

M'crolab/ FXR

IJ .8o
J .99
4 .99
5.99
B.99
s."
8.99
9.99

1• .99
e. "

29.50
H.OO
10. 99.."
s."

11.99
22.00
".00
1• . 99.."
16.99..".."..",."
14.99,."
15.99
10.99•."•."
9.99

I I. 99
8. 99
9.99
1.99

19.99
5.99
9. 99
9. 99
9.99
9.99
9.99
s.co
s.co•. "

14.99
12.99
12.99....
.. 00
s...,.'"•.se
..~
I. 11
2.40
,.~

S 1.99"...
e. ",.",.",.",.",.",.",.".."

14.99
14 .99
14. 99
10. 99

PRICE

H • 8 EPIICJl
Z1: • 8 EPA(II 5Volt St"'lle Sull'lly
U • 4 SUtic IWl . SOn~

I~ • 4 Stallc IWl 2SOn~

l~ • 4 Statk RAIl 3SOns
4.<; • I ~jc IWl
OK • I ~;c IlNl
4,0:; • I llyn_Ie IlNl
2!>6 • 4 St atic AAM
256 • 4 St otle RAIl
IK • 1 St atic AAM 5Sn~

4K • I SUtic RAIl 320...
4K • I St a tic RAIl 200ns
4K • 2 St ottc RAIl 200ns
IK • I St otlc RA'I lOOns

DESCRIPTION

Ml cr oproce " or
12B • 8 St atic RAM 4SOns
J2B x 8 St .tte RAIl 36On.
12B • a Static RAM 250ns

'"."
'"."
'Ilkt.J9
.~

CRT Controller
CIl! Con troll .. r

"""""..".....c
0-600 BPS _
2.00 BP5_
FB Nlv""rocen or
fa -"'y Tnterfac,
fa .......,. Iftterface
fS Direct .....r ' Accn.
'Ii cropro<:nMlr
'IIcTOllro<:nMlr
Ml croproc e" or
".
S"pp<>rt f or 6500 ~ri ...
Mlc ropr o""u or
Fou r Bit 'I"ropro""~ Mlr

9 • 64 01 91Ul Stor age Buffer (Ftroj

"'''Bit Ra te Generator
Four Dt gl t Coun ter/Disp"y Drlyer~

Repertory Dial l or
Push Bulton Tele phone 0101\ers
Keyboard Encoder
TV Gome Chip
UA RT
UART

"'''OKA Controll er
C""",nieation Inter face
Syn .. Con trol1 er I 8us Or her
B 8i t In!"JtlOu tpu t Por t
2 of 8 Tone ( ncode r
L"" SPeed Ibd..
81nary to Phone Pwhe Con, .. r ter
linary to PhOne Pulse Lon.erter
RS2J2 \lI'"her
RS2J2 Rec e h .. r
AID eon........ter SuMyst..
6 Bit D/A eon"rter
8 I tt 0/.1. eon...rter
t "" Lewel 'Ideo Detec tor
Video IF ...,It fier
LK1J3 Of' ...,itft....
PhoSt> lOC k Loop

MEMORY

"..2116/2516
2114/911 a
2tUL2
2114U..". 060/2 101
4050/9050
211IA-21BIII
2112.1..2
2115AL-2
6104-31 4104
11.1-2
1ICM664ILlIl
91JI

e1ectrolUc~

(602) 242-2037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

CPU'5 ECT.

~~""
i'lCII68 10AP
MCIl68AI DP
i'lCM6BlI IDP

~" ""~"'oc
'It&B2IP
MC6882IP
IlCIl68JOL1,,,,,,,,,
"''''~"''''."'"..."''''''"''''''"',,,,,
lIC68saP
IICti860C ICS

"''''''.385011-3

*"'"*"""_38sa~....,.-
"""""""'",,~

TI'lS IOOONL
TI'lS.02. ~C

TI'lS60I INC
'It 144 11
.1. 15·40070
.&.15-9<:,)(1
.&.1 5-9100
.&.1 5- 2376
.&.1 3-6500
TRI 402A
PRu n B
PHaa2B,m
~"
~"
~"'lt1·4IOCP
1':14412
IICI U08
IIC IU09
IICU881.

"'"...1IC14051.
1IC14061.
1IC1.08/611/B
IICUJOl'
1C1~9/5O

1IC 11331

"""

2!1O.00
250.00
65.00

2!1O.00
300.00
75.00

15.00

115.00

150. 00
150.00
115. 00
250.00
250.00

100.00
100. 00

15.00
"'.00

100.00
250.00
"".00
"".00""...

150.00
100.00
100 .00
100.00
125.00

""...
200.00

250.00
350.10
60.00
35.00
75.00

S 500.00
15.00

100.00
100.00
100.00

300 .00
200. 00
200. 00
Joo .OO
100.00
100.00
100.00
100.00
100. 00
25.00
25.00

100 .00

250.00..........
".00
ss...
~.OO

125.00
125.00
125.00
125.00
15.00
75.00

125.00
125.00
125.00
125.00
125.00

Type SI'IA 550.00
35.00
~...
25.00

' .riable At tenllootor
hrlable Att_tor 0 to 6mB
h r ll bl e AU_tor 18 t o .... S GIll
, • • lIble .t~tor 0 t o 180IIllI
" .loble Attenua tor 0 t o 180llS

2 IiIU IIotc~ filter
Rf o.t~tor

V11f IIot~ ~N:e

8.2 to 12.4 GIl IIohe ~...:e

1.05 to 10 IiHl F~y IIpte r
3.95 to 5.85 IiHl f.--y ""tff
5.85 to 8.2 IiHl froquency !Io ter

8.2 to 12.4 GIll P~le Shif ter +/ _ 31iOv

I t o 2 GIll Vari able AtUftuator 6 t o J20dB
Wo,~u j de Adopter
18 to 26.5 GIll C..,.~ul o.t~tor

18 t o 26.5 GIll hrhble Attenuatar
IIandpau ftlter 8 to 12 . 4 GIll

100 omS He.. The""istor '4oun t (USED)
200 01'1.." He.. The rm i H or i'Iount ( U$EO)
200 otm. 8.hn~l.'d Neg. Th.....h t or ""unt (USE D)
5.85 t o 8 .2 GIl l ~.rl.b l e AUenun o,. 0 to SOd S
8 .2 to 12. 4 GIl l Va ria ble Atten uata r D.to SOd B

(.orrta9'! . I t~ a «4... Slotted lin, lOIt_ Det~tor Prol>e
and 80911 Couial Slotte<! Section 2.6 to IS GIll
(.o r rta9'! . lth a 4a28 S......dballd probe 2.6 to 12.• GIl
and a X810B Slotted Sect jon
(.o rrlage . I t h 0 X810B Slottlld 5«tton and • PRO 250A
Det~tor Mount 2.• t o 12.a GIll

8011 15 ~ . riable Attenuator
801162 ~ ar l ab le Attenuator

Frequency !'Iet er 12400 • 18000 i'IC
Freeluency Meter 3950 • 11000 i'IC
Ho rn 8.2 • 12. 4 Gtil
X to N Adapter 8.2 - 12. 4 GIll
Coupl.. r

22<J09 Dlrec tl""al Coupler 1 t o 12,a GIll IDdB Type N
22s.4OA Di rectional Coupler 2 to a GIll IDdb Type sPIA
225Jl1 Directtonal Coupler 3.85 t o I GIl IDdB Type 5""
22816 Direc tional Coupler 3.B5 to I GIll ~ Type SIIA
22539 Directional Coupler 1.• to 12 liItl IOdB Type SIIA
23105 Direc tlon.l Coupler 1 t o 12.4 GIll JOdi Type SIIA
Olr~tion.l Coupler a to B liItl 20dI TyPe N
Dlreclt,onal Coupler 240 to !IOO IIC 20dI Type N
11lrectlonal Coupler !IOO to 1000 IIC 2tllIB Type N
22006 Dlrec ti"""l Coupler 1.7 to. liItl 2tllI1 I)'PI!' N
2l1lll Dtrectlonal COUpl .... 2 to 4 GI. 10dB Type N
22012 Direc tional Coupler 2 to a GIl. JOdlI Type N
Dlrecttonal (o<opler 9'iO t o 2 GIll 2'Od8 TYlI'I N
22tJC7 Direc tional Coupler 1.1 to 3.5 GIll JOdB Type N
Directional CoYpler 2 to 4 GIll tOO Type N
Coed.1 Hybrtd 2 to a GIll JdB Type N
Coe.tal Hybrid 9'iO to 2 GIll J dB Type N
22l8D Va r ta ble At te""ator I to 90dS 2 t o 2.5 GHl
Wa' 09J lde to Type N Adapt.. r
Fhlld Atte"""tor B.2 lola .• Gti. 6 dB
. a' ''lu lde

12.4 to 18 GIl z Varlab l e Attenualor 0 t o 60dB
B.2 to J2. 4 6HZ ~aria b l e ...ttenul!or 0 to 60dB
Va r hble Attenuator 0 to 60dB
Sl ott..d lin.. . it~ Type N Ma pter
8.2 t o 12. 4 GHz ~orjabl e Attenua t or 0 to SOd S
7.05 t o 10 GHl Var i abl e At t enuato r 0 to 4DdB
8.2 t o 12.4 Gti z ~ aria b l e Atten uator 0 to 4SelB
3.95 to 5.B5 GHz ~a r l .ble "'tte"ultor 0 t o aSelB
Frequency Met er 5.3 to 6.7 GH z
ft.ed . ttenuoto..
FI.ed Attenua tors
2692 Vorlable Attenuator +30 t o 60clB

M ic rowave

ARRA

General

24 16
J6 14-611

'""'"C6M-ZlX

~.'"

HcalS
H4lI19
4118
1481A
14818

,~~

".." (292.
KCUA
Kl l~,,,..

,,­
478A
8478A
.nea
082.

M'"MlIAm,
"m
"'''G~12'"
",~.

Merrimac

"'"
"'"

AU_25,1,/
AU-26M

ye lOA
N4 14A
16385
601-818
Y610D

Narda

UIOI
1101
CIO ]
20SA/367
1959
\85851
rssc
"..
"'"14<U .C,D,E
!()!lJ . 1
W(] NSCIlH ENG.

PRO

'''''conc·lo/
4014-101
4014C-6f
Wl!JC-10l
«nsc. )Of
JOU-lO,..,."
:JGtl-lO
lGU-2'OI
3003-101

""'"'"3042-10
:llMJ_lOJ
2251.

"'""'''""223/1
120-6
,~,
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P.O. Box 401244-E Garland. TX. 75040 (214) 278-3553

AUTONAN CLOCK KITSUPER SUMMER SPECIALSI

~ ~SLID E SWITCH ASSORTMENT
An OUl5land,ng barga,n Includes minIature and
standard IlZes and mul\ ,pos,hon un,ts. All new hrst
quality. name brand IW'!Ches Try one pack and you'll
reorder mo'e SPECIAL - 12/or H2O (Assortment)

ULTRASONIC RELAY KIT

InvISIble Beam Works L,ke A Photo
Etectnc Eye. COMPLETE KIT ,'IIParts&
PC Board Use Up To 25 Ft Apart

$21 .50

OptIonal enlfy delay and Alarm T,meout
CirCUIt WI ll $OU,ce ()t ,,"k up to 200 MA
DC

$3.95

. 12 Hr, Formal
• 6 D,glt '1>" LED Readouts
• Quartz xr At 'nmeeese
• Alarm & Snooze OptIOns
• NOIse FIltering
• Easy Assembly ' 12 vee
. 4 518" • 3 " • 1 112"

• All Parts' $16.95

LESS CASE

ACCESSORIES

19.95

se.se
'" WAC 10 n
T, ...._

SUS

C......'" H.... 111I",",
..._ C <th II.....,
L_ .A._ ...

,-

WITH C"'lENOAR
AND NO.~ crscorr

Bullers Ek!C1<onlc Mu. lc M.chine '· KII has i

Slng l. 28 P in Mlc.op.oce..", Chip wilh ROM
th., h • • bee. p'Og<ammed to pl.y ,h"l"o, 81o
'0 nOl.,. 01 Il><! 25 popUlo' lunea II.led b'lIo..
E.cn tune c.n eaMy be .dd',,"ed In",..du.,....
or played 'l!QuencoaUy at th" pu.h 0 1 a bullon
T1'1, 3 Chlmes"luence-s .,e aCl,yated al .ny t,m"

by sep".'e s.. ,tch elo$u'es so ..'>en ""'" aa.
dooo't:>ell. on, clOO' can pl.y songS ..hI'" ' '''0
011'1 ",II play ",If ,ChImes. The uM "'• •
5 ll ...d io Amp ",,, i. run Oft ..I.... 17VAC
or I2VDC . Opl<ooal 't1VAC Han.lo,m II
••"'.b". Con.l,uCloon OS ."rv .,mple or >s
.. ,Ih any 8 0 ' 16 o hm "P<"a'''' . 0' "",n l pea"er
(No ' Inc"''''''' I Tun... c"" be " "" >oU' ''''
p<oo ,amme<luslfl9 a ""9'e rOla ,.,. . .. ,ICh lnoi
,neludedl ,I "","ed

Complele K,I 516.95 T•• • " 'onne, 51 .3 5
f", , ....,,_

"'~AC

Tu_ : To.a_ • Will..... T H....... ....
Chorul • SI. S POIngle<l 8 .- • T_ ee
DOO<Ie · "_ Ie&. A~' O ,. chl..." ... ...,
, W_ g M_ c:h • B""""" 51h an" 911'1 •
H.... a... · l.Vien E. ROle' SI. W..T_
, C_IIM • Au"""line ' J ing le a "",, · God
S..e The O _ ' COIonel a09"'T ' ... . ...11_
• 0 S ole Moo ' S ...I. l ue.. . The En" • a ....
O_be · B••h Lull. by · W~,mlfl.., Ch_
• S,mple Ch Descendong O c C........

~'
~€ MUSIC FOR YO UR EARS

•••
.~

"
""" l .GO

II1 ,GO

'"""~
1.111

""~
"'">0.

*

Sound Effects Kit
T... SEoOl 5 E"-elI KH.. " ton'l~. ' . ... ,""._' 0 t1u ,I(l .
l>'oo'."'maD d ,,"KIt .......... e ' cepl • b&t1...... . 0Il op.....
0 ... . " '" dM.g"'" to ' ...... ';n-g ",-" 'he TI 7MTJ S""",, Cn ,p OOly
'hO sEoO' pr...""'" y"" .. "n &<Id;!fOfl. ' eileu"')' I"'t ""''''Ott •
PULSf. OENERATOIl. MU. OSCILLATOR _ oo MP ARI TOR '0
"'0'.""".~. """OIl•• ••.., W. M Il' "'" ,. t1u"d,ng 'he . "
.."n. e'.', ..., _10- '0110.. ""••I",cloo. "' 1 ar>d ". ,ha..- yO<J
__ 10... i.... l>'og'.m 'hO u"" 0,,,,,, de& ,i1 ....,you'''''en1~o'
• '.1;,1" ot p.rt, bu' you 0" 0. you' OWl' '0 do ,'''' mos' d<H,"u"
PO" ""'• • oea' lOu n6&'Wlt~,. 0 s~Ofl ' ,m••i1., ,"'-' bu"d tn.SE-O'
VOU ca. 0"'" cr• • 'e Gu.,too". hploolo.., SPKoSou n6&. S'..m
T"I1", ond ""'c~ "' W. t~< n ' ' he Bu lle! 5 £-0' ;0 ,"" """' d..., on
' M "'0,• • 1bu ' dOfl', uo, _ .., '~" 5,OOO ~o ppy 5E-o, 0"'."'"

C omplolo ltil W,'h Q""I I1V Plal e<;! PC Boo, d 5 11,50
ILe.. Dolle')' &. .1'.... "'1

UH " G. ou p 10101" , Includes odd l'lo na l p'Dg,amm,nQ
e hafts plus Qu.,' Ofly updat"" $$.00

7 WATT AUDIO AMP KIT
S"'~lC, S INGlE H'B~IO 'C ~ N D CO MPONENTS FIT 0 .. ~ r , ,. PC
eo~~o 1...ClUOEDI ~U~S 0"< '~VOC G~ ,~T FO~ ~NY PIIOJECT TH' T
" H OS .~ 1 ~"PE ~ S1V E . ...P lESS TH' N 3.. lHD 1# S W~T1S

CO MPATLeU WITH S[-1l ' 5OU..D ~ LT fiJi'S

PARTS
lCA30461 . ",0< A"~

eocv 6A TRIAC '0-66

FlCA ' '''0< "'''o~
l one O""od...
PLL CMOS
Ouod CornPA'OIOf

'""\Ih F "I PN TO-92
"I"'"' 0 1P...._

earlG,aph 0 , _ . ' """""
'N 'A R~"'",

5'1 'A Flagu......
5V ..... Flag TO-5 1_ ' l
,_ T,...-.. """'"
' ,.... IC

PU T """'"
Opto l _
~A.-,C _

au", LM3IO .. IoPlIC&
",",p _ -o-sse

ZULU II CLOCK KIT
X-RATED!

•

-j~ ' ,z: (;;, C'~C
!Jj, . -" _._.
~ . . !I!

• I

LM3O<I'
RC" &0430,,­
LM!>tl

<­
~~,

2SC 1114.

MPI " 20
n.~

" n­_.
LM :Moll

~­<.,,.­
~m

"p.:lID

X_TIIA YN.U( , "'" ' ... COf'\C>OI""" _ """" _ott _ .... (;- '0 PC _'co... "'''''-X·TR,I, CAAE .. DESIGHo E_ ",..<nIlt,. L..,ge _ ..."",
X-C: ELLEN CE IN IOE AS, 5 ...... '" _0'''"'' l>'00uCtI1oI ' ......_ ,...,-'.X-C:E LLEN CE IN INSTFlUCTlON$: c_ ''OJ>- t>y-_ ....'uetoono . ""

_ott ;Mus""'...... .,..,_,,,
• .",,,,FU'JUAES,T_ ... ...-_. """" . " ...<In 10"""'"_ ....... - ..-...-• u..... _ .....Oft "'_ 12 WAC ... 12 WDC
• On _ d DUM Tl Xl ..... TI"'EI"SE ... 6OH.l " C 'one "0<1 <An"',-
• "u\OfhOl '" l " nEIl T I ACIIl.If' ·
• II ....,. '<ue " HOUIl T,...E _ n DAY CAi.ENDM .
• Un_ NOX- CIIlCUIT ad.."'....-b IIh.Mndclop _ ... by _

........ & ..c, ..... 0, """ c con. .......'
• W'- ....., ...- '_b".... 9"0 o H
• S"",,,"" NOISE SUPPIl ESlilON """ _ltof)r ,......" ueu'"
• e" ""2" LEO',._ nou.. ....~,,'~ oM we<>n<IO

I

PN2222 (2N2222A)
MOST POPUL AR NPN
GEN PURPOSE
TRANSISTOR
TO - 90 VCeD = 40V
Pd : 5W
Hie ' 100 - 300

10/$1 .00 100lS9.00

.99

CAll OR WRITE TODAY F O R FREE CATALOG

* ADD Sow. FOR SHIPPING
* ORDERS UNDER 51 0 ADD

75 H ANDU NG
* TEX RES ADD sow. TAX
* FOREIGN ORDERS IEXCEPT

CANADA ADD 10'1i10 (2'O"lIo FOR
AIRMAll l

• NOGOO
* SENO CHECK. MO . OR

CREDIT CARD.
• PHONE ORDERS ACCEPTED

ON VISAIMASTER CHARGE ONLY
(214) 211-3553

*

AY3-8910 PROGRAMMABLE SOUND GENERATOR
The AY3-89 10 II a 40 pi. lSI ChIp Wl m uvee osclllalo,s. , h'""
a mpli'ud" cont,oll, p'Dg"mm.bifl .00'" g"n",at or. th,,,,,
mlX.'S, .n en.elope genera'or. o. d Ih'H OIA co••eflers ' h . 1
.,. cont,oIle" by 8 BIT WOFlDS No e .I",••1 polS 0' caps
<equ"e<l . Th ll ch,p hoo~e<l 1o .n 8 bfl mlc'OP,ocessor ch,p or
8u55 (llOllG. zeo, 6800 "c.) c.n be sollwar, ccceouec tc
produce olmOSI ••y soun" It ... ill pl.y Ih'H nolec"",,!., ma~"

tJa,.OS. ...h,.tles.•"e." gu • • h OI•. ,,~plos,oo., bl""t.. ... hines.
0 ' grunts In &<l""100. ,I h<l$ p 'o.i.lO.... ' 0 cornrol ' IS own
m"",ory C h'~ w"h two 10 ports Th' ChIp '''lUI'''' -SV@
7sm. ond ....nd..." TT... clod oscill.to, A "uly ,nc, ed ible
elleul'

S14.95 Wtaasie Spec sneer (4 pagesj
60 p.ge m.nu.' w,th 5-- 100 Interface mst-ucttons and
SlNe..' progr.mm,ng e o.mples . 13.00 a .t. e

ovp·" OV£RVOLTAGE PROTECTOR 6.95

XAN SUPER DIGITS
•6·' JUMBO LED
7 SEGMENT
RED

1/ 2W RESISTOR ASSORTMENT
A good mI. 015'110 and 10"1l0 values in boto lull lead and
PC lead de'o'lCe5. A lt nll!'W, l Int q uailly

THE PERFECT TRANSFORMER
I 17VAC prlmery . 12VAC secondary @20Oma
Great for all you CMOS, o r low power TTL
projects , PC board mount.

99C ••. 3/$2. SO
Size 1.5·· W ~ 1.25" D ~ 1.25·· H

6920 COMMON ANODE
6640 COMMON CATHODE

NOW A SUPER READOUT AT A SUPER BUYI These
Ire l .ctory f....h prime LED readouts. not seconds or
reteclS 8S SOld by olh~. Compare our price and send
for you", tOday. but hurry. l he supply is Iimiled'
SPECIFY: COMM ON ANODE OR COMMON
CATHOOE

PrOTide'! choe~ in$U'i1nce 10' your "xpensive equipment.
Trip voltolj!' IS ..:flu.table f.om 3 to 30 volts. Overvoltage
instantly fores a 2 A SCR ~d snorts the outPUt t o protect
llQUipmenl. Should be used on un its thilt are fused. Di­
reclty compatible with the PS-12 and PS- 14. All electron·
ics $UPOlied. Drilled and ptaled PC board_

SILICON
' 2N~ 19 1 POWER

NPN TRANSISTOR

VCeD . 60VPd~'W ..
IC · 4A

HIe 2~- 100 3 " 00
@ l,~A 1 -

' HSE. 100/$25.00
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NOVICE THEORY TAPES
Startling Learning Breakthrough~~~~

~"" & LicENSE srudv GuidEs & TApES==

7ft--it! i~ • NOVICE STUDY GUIDE- SG7357-Here is a completely new study-.7 guide and reference book for t he potential ham. This is not a cues-

N . tionlanswer memori zation course. Electronic and radio fundamentals are
OV'ce presented and explained in an easy-to-understand fashion, preparing the

L~lass ~~i~n:;~O:llt~~ ~pO;ii~~lr;~Tor~~~UEdaeS~I~hl~~a~:~: ~~~ i~rOa:~~re~~~I~~~
ICeOse world of ham radio! $4.95.'

Study eGENERAl CLASS STUDY GUIDE-SG7358-A complete theory course

G . f for the prospective General or Technician. This reference explains transrs-UJde* t I' tor, amplifier, and general rad io theory, while preparing the Novice for the
..,. . . . . . . " big" ticket. After getting your ticket, you'll use this guide again and again

rqrii:.lU " _ ,,*",,, as an electronics reference source. Not a question/answer guide that
~tb;~"::"d I becomes dat~d w.h.en ~he FCC updates the amateur exams, Under revis ion,

" expected availability IS December 1980. $5.95'

' ''''',d,V
"-4(,,rs ;t;,

• NOVICE THEORY TAPES- CT7300- Startling Learning Breakthrough. You'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through your
exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of ou r tapes for
the incredibly low price of ONl.Y $15.95.*
Scientists have proven that you learn faster by listening than by reading because you can playa
casselle tape over and over in your spare time-even while you're driving! You get more and more info
each time you hear it. You can't progress without solid fundamentals. These four hour-reno tapes give
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the basics
which will be invaluable to you for the rest of your life! Can you afford to take your Novice exam without
first listening to these tapes? Set of 4-$15.95.'
These tapes were made previous to recent changes in FCC rules. These mioof changes ccnot affect the theory iovolved, A oew set of tapes
reflecting these rule changes is being developed, Expected avai lability is December 1980,

-'• ADVANCED Cl.ASS LICENSE STUDY GUIDE- SG1081- Ready to upgrade your l icense?To prevent retaking the FCC theory exam,
you need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in
detail in this easy-to-follow study guide. Special modes and techniques, such as Rny, are also treated. An engineering degree is not
necessary to master the Advanced theory-try this book before visiting the examiner's office! $6.95. ' (Published by TAB Books
previous to recent changes in FCC exam material.)

• EXTRA Cl.ASS LICENSE STUDY GUIDE- SG1080- Before going for your 1 x 2 call, it pays to be a master of the Extra class etec­
trontcs theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas, transmission lines, swr are discussed, as we ll as noise, propagation, and specialized communication teen­
niques. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must be
understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.'

~==:===:::::;-j

rrOUTRAGEOUS' ·
25 + WPM- CT7325- This is the tape tor
that small QrouP of overachieving hams
who wouldn t be content to simply sat'sly
the code requirements ot the Extra Class
license. It's the toughest tape we've got
aod we keep a permanent lileol hams who
have masfered it. Let us know wheo you're
up to speed aod we'll inscribe YOUf name
in 73's CW "Hall of Fame."

"COURAGEOUS· I

20+ WPM- CT7320- Code is what gets
you wheo you (10 lor the Extra class li·
cense. It is so embarrass ing to panic ou t
just because you d idn't prepare yourself
with this tape. Though this is only ooe
word lastef, the code groups are so dilll·
cu lt thet you 'll almost fall asleep copying
the FCC stull by compar ison. Users report
that they cee't believe how easy 20 pef
really is with this fan tastic ooe rieur tape.

• •

r1.J(O~E ( OURSE
~~

[r1J(OOE (OURS(

.~ I
/ , °0

J) 'COr 'Cl<.¥l

~"
J .

'0 1

Any Foul" Tapes For 115.95!·
1495 Each'·

"BACK BREAKER"
13 + WPM - CT7 3 13- C od e ~roups
again, at a brisk 13 per so you will be at
ease when you sit dowo In Iront 01 the
steeiy·eyed government inspector and he
starts send ing you plain laogualle at only
13 per. You need this extra margon to over­
come the panic which is unrveraar in the
test situations, When you've spent your
money and time to take the lest, you'll
thank heavens you had this back·breaking
tape.

"THE STICKLER"
6 + WPM_CT7306_ This Is the pract ice
tape for the Novice and Technician li·
ceoses. It is made up of one solid hour 01
code, sent at the official FCCstaodard (no
other tape we've heard uses these stan­
oaecs. so many people f1uok the code
when they are suddenly-under pressUfe
_laced with characfefs sent at 13 wpm
and spaced fOf 5 wpm~. This tape is not
memorizable, unlike the zany 5 wpm tape,
since the code groups are entirely random
characters seot in groups of five.

" GEN ESIS"
S WPM_CT7305_This is the beglnniog
tape lor people who do not know the code
at all. It takes them through the 26 letters,
10 numbers and necessafY punctuatioo,
complete with practice every step 01 the
way using the newest blitz teaching tech­
niques. It Is almost miraculous' In one
hour maoy peop le-Includiog kids 01 ten
- are able to master the code. The ease 01
leamiog gives confidence to beginners
who might otherwise dfop out.

73 CODE
TAPES

SSTV

SSTV
~~

_Sl.OW SCAN TELEVISION
TAPE-CT7350- Prize-winning
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95.*

'Use me order card in the back of th is magazine or Itemize yOUf order 00 a separate piece of paper and ma il to: 73 Radio acceencc • Peterborough NH 03456. Be sure to io·
clude check or detailed crecnt card inlormation. No C,O.D, orders accepted, • Add $1,00 haodliog charge, Note: Prices subject to chaoge 00 books not published by 73

Magazine, Questions reQarding your order? Please write to Customer Service at the above address. Please allOW 4-6 weeks for deiivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=== = 73 TEchNiCAL LibRARy===
• BEH IND THE DIAL-BK7307-By Bob Grove. Gel more fun c ut

01 shortwave listening with this interesti ng guide 10 receivers,
antennas, frequenc ies and interference . $4.95.'
eTHE CHAllENGE OF 160-BK1309-is the newest book in the
zatecnntcambrerv. dedicated to 160meter operat ing. 5i Dunn pro­
vides al l necessary info rmation to get started on th is unique band.
The en-importent antenna and Qround systems are described in
detail. The rnt roo ucuc- con tains in terest ing photos of Stew
Perry's (the King of 160) shack. This reference is a m ust for new
and experienced " To p Band" operato rs. Price: $4.95,·
_Ie op·AMP COOKBOOK-BK1028-by Waller G. Jung. Covers
not only the basic theory 01th e tc op amp in great deta il , but also
includes over 250 pract ical ci rcuit appl icat ions , libera ll y il ­
lust rated . 592 pages, 5V, x 8V" softbound. $12.95.·
• THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you 're bUild ing? In the POWER SUPPLY HA~D­
BOOK there are dozens raad y-tc-build, plus detailed steps for designing your own. There are circuits and parts lists lor al l k inds 01
supplies, ranging from simple DC types to highly stable regulated versions. If you need a circuit to convert a DC voltage to a higher or
lower vcrtaae. turn DC Into- AC, or AC to DC-then this is the book you need. With more than 400 pages, you shou ld be able to find just
the circu it you need . Without a doubt one of the best power supply source books available, compiled by the editors 01 73. $9.95."

.WEATHER SATELLITE HANDBOO K- BK7370- Simple equ ip­
ment and methods lor getting good pictures I rom the weather
satelli te. Antennas, rece ivers, mon itors. fa csimile you can build,
track ing, automat ic control (you don't even have to be home). Dr.
Taggart WB8DOT.$4.95.·
eTHE NEW RllY HANOBOOK- BK7347- is a new edition and
the only up-Io-date Any book available. The state of the art has
been changing rad ically and has made all previous ATTY books ob·
screte. It has the latest crrcutts. great for the newcomer and exper t
alike. $5.95. '
.PROPAGATION WIZARD'S HANDBOOK-BK7302-by J. H.
Nelson. When sunspots riddled the worldw ide communications
networks 01 the 1940's, John Henry Nelson looked to the planets
lor an answer. The result was a theory of propagat ion forecast ing
based upon Interplanetary alignment that made the author the
most reuebre forecaster in America today. The book provides an
enlightened look at communications past, present, and future, as
well as teaching the art 01 propagation forecasting. $6.95. '

e SSB . . . THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson . Single Sideband Transmission ... thousands of us use it
every day, yet it remains one of the least understood lacets of
amateur radi o. J. B. Wilson presents several methods 01 sideband
generation , amply Illustrated with charts and schematics, which
will enable the ambitious reader to construct his own sideband
generator. A must for the technically-serious ham. $5.50.·
. MASTER HANDBOOK OF HAM RADIO CIRCUITS -BK1 033 ­
This is an ency clopedia 01 amateur radio ci rcuits, gleaned from
past issues of 73 Magazine and carefully selected according to ap­
pli cati on. You'lI find many you've never seen before, some new
tw ists on the tried and true, and several that have been long tcract­
ten but are well worth remembering . Where your in terest ranges
from ragchew ing to EME, Irom CW to slow-scan TV, from OX to
county nets, thi s handbook will be a welcome addition to your
shack. $8.95.· _..-

.OWNER REPAIR OF RADIO EQUIPMENT - BK7310- FrankGlass
.... K6AO shares over 40 years of operating, servicing, and design ex­

perience in this book which ranges from the elementary to the highly
technical written for the top engineers in the field. It Is written in nar­
rative style on the subjects of electronic servicing, how components
work, and how they are combined to provide communicat ion equip.
ment. This book will help you understand the concepts required to
service yoor own station equipment. $7.95.·

eTOOLS & TECHNIQUES FOR ELECTRONICS - BK7348 - is an
eeay-tc-understenc book wr itten for the beginning kit builder as
well as the experienced hobbyist. It has numerous pictures and
descriptions of the sale and correct ways to use basic and
speciali zed tools for electron ic projects as we ll as specialized
metal working tools and the chemical aids wh ich are used in repa ir
shops. $4.95·

• THE CONTEST COOKBOOK - BK7308-reveals the secrets of
the contest winners (Domestic, OX and spec ia lty ccntestsj. com­
plete with photos and diagrams of equipment used by the top
scorers. Find out how to make 150 contacts in one hour. $5.95·

•· Use The order e.rd In The bKt< oI lh..~ or itemiZe )'OUl' order on. sepat.te p;eee of Pl'per.nd ....;1to: 13 ~io 8ool<1hop • Pete<borough NH lX3ot5ll. Be SUle to II>-
elude eh«:~ or lleI ';llId credit card lnformlltion. No C.O.D. oroers KOePTed. • Add Sl .00 "-ndl' ''Q charge. Note: Prien sutljecf 10 change on books not published by 7J

M-oul...., Ouestoons reqvd;ng )'OUI' on:Ie<1 Pleaw "';1.. to eullOn'* $eo ,Ice . TThe .00-.~,_. P1e. se I llow 4-6 weel<s lor del....,."

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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= = ===TEST EQUIPMENT = ===
eRF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD-BK1044 -RI burst , function , square wa ve generators,
vari able length pulse generators- H)() kHz marker, l.t and rf sweep
generators , audio esc. allrl signal injector, 146 MHz synthesizer,
digital readouts for counters. several counters, c resce ter.
microwave meier, etc. 252 pages . $5.95.·

• VOl. I COMPONENT TESTERS-LB7359 - .. . how to bu ild
t ransistor testers (8 ), d iode teste-s (3), Ie testers (3), voltmeters
and VTVMs (91. ohmmeters (8 outerent kinds), inductance (3),
capac ity (9), a measurement, c rystal checking (6), temperature (2),
aural meters for the bl ind (3) and al l sorts o f m iscellaneous data on
meters ... using them, mak ing them more versati le, making stan,
ceres. Invaluable book. $4.95. '
_VOl. II AUDIO FREOUENCY TESTERS - LB7360- . . . jam
packed with all kinds of audio frequency test equipment. If you 're
into 55B. ATTY. SSTV, etc.• th is book is a must for you ... a good
book for hl·fl addict s and experimenters. too! $4.95. "

_VOL. III RADIO FREQUENCY TESTERS- LB7361- Radio frequency waves , the common denominator of Amateur Radio.
Such items as SWR. antenna impedance. line impedance. rl out put and field strength; detailed instructions on testing these
items includes sections on signal generators, crystal cal ibrators. grid dip oscillators, no ise generators, dummy loads and
much more. $4.95."
_VOl. IV IC TEST EQUIPMENT-l B7362- Become a troubleshoot ing wizard! In th is fourth volume of the 73 TEST EQUIP·
MENT LIBRARY are 42 home construct ion projects for bU ilding test equipment to work with your ham stalion and in servic ing
digital equipment . Plus a cumulative index for al l four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95."

..-_----:1=~.~~EMA:~~L;A~~~~,~~~~2-~~J~OI~~w~~.k===
WBHXR beg ins with a brief history of amateur rad io and of
Jerry 's involvement in it . Part 2 details many of ham radio's
heroic moments. Hamdom's close lies with the continent of An­
tarct ica are the subject of Part 3. In Part 4 the strange and
humorous sides of ham li fe get their due. And what of the
future? Part 5 peers into the crystal ball. $4.95. '

_A GUIDE TO HAM RADIO - BK7321 - by Larry Kahaner
WB2NEL What's Amateu r Radi o all about? You can learn the
basics of th is fascinati ng hobby with this excellent beginner's
guide. It answers the most frequently asked questions in an
easy·going manner. and it shows the best way to go about eet­
ting an FCC license. A Guide to Ham Radio is an ideal tntrcduc­
ucn to a hobby enjoyed by people around the world . $4.95.'

_HOW TO BUILD A MICROCOMPUTER-AND REALLY
UNDERSTAND IT - BK7325 - by Sam Creason. The electronics
hobbyist who wants to build his own microcompu ter syste m
now has a prac tical "How-To" guidebook. This book is a com­
bination technical manual and programm inQ guide t hat takes

NEW'. the hobbyist ste p.by-ster through the destqn. construction,
testi ng and debugging 0 a complete microcomputer system.
Must readi ng fo r anyone desiring a true understanding of small
computer systems. $9.95."

_ LIBRARY SHElF BOXES - These sturdy white, corrugated, dtrt-reststant boxes each hold a full year of 73, Kilobaud Micro­
computing or80 Mlcrocomputing. With your orde r, request self-sticking labels for any of the fo llowing: 73, Kilobaud Microcom­
puling, 80 Microcomputing. CO, OST, Ham Radio, Personal Compu ting, Radio Electronics, Interface Age, and Byte. Order 1 ­
BX1000- for $2.00' ; order 2-7- BX2002 -lor $1.50 each "; order B or more - BX1002-for $1 .25 each " .

" :·16./. '11

• BACK ISSUES - Complete your conec­
non: many are prime col lectables now.
classics in the field! A full collection is an
invaluable compendium 0 1 rad io and erec­
tr c mcs know ledge !

Single back issue-STOOOO­
$3.00";
25 our choice-ST2500-$12.00· ;
25 your chOice-ST2501-$25.00·;
5 your choice - ST05OO-$8.75· ;
10 your choice- ST1000 - $1 4.00. '

_FREE BACK ISSUE CATALOGS are yours
for the aSking ..• specify 73 Ma9azine andlor
Kilobaud Microcomputing back Issue catalog
when you send your name and address to us
on a postcard .

Style W

Sty le X

-----

-- .-

•
~~,·.~I1/1,.,

•S ty le Y

W2NSD/1

eaSl CARDS - 73 turns out a fan tast ic
series of a Sl cards at about half the cost
of having them done elsewhere because
they are run as a fllI ·in between printing
books and other Items in the 73 Pri nt Shop.
250 Style W- QW0250 -for $8.95°; 500
Style W -QW05OO -for $13.95°; 250 Style
X-QX0250 -for $8.95· ; 500 Style X ­
QX05OO-for $13.95°; 250 Style Y - QY025O
-for $8.95·; 500 Style Y -QY05OO-for
$13.95.° Allow 6-12 wks. for delivery.

1f/# MAGAZINE
til BINDERS

• Preserve and protect your col lection for a lifetime! Order these handsome red binders
with gold lettering. $7.50 for 1, 3 for $21 .75, 6 for $42.00. (Postpaid within USA, please add
52.50 per order outs ide USA.) Check or money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.

'UM lhe or"","",,,, In ,he~ 01 this magallne Of ilemize your order on a sepa••ta piece 01 papet and lTIail to; 73 RadIO 800karoop • Peterborough NH 03458. e. SU' . '0 Itl­
c;lude c;heo;l< Of "",a,1Ml <;ted.' .....d informaliotl. No C.O,D. orders acoepted.•Add SHIO IwKlling ctlafge. No,,: PI'Ic;ea IIUbjed 10 change on lX>Ol<s not published by 73

Mag.a:..... Quesflon8 ,aoqatding your order? Please wlile to CuSlomel serv;.c;e a ' . he atooot. add..... P1eaM a llow . -6~ lor deliVery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



.THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- With the
GIANT Book of Amateur Radio Antennas-BK1104-by your side,
antennas will become the least of your worries. Over 450 pages of
design Ideas, theory and reference data make this book live up to its
tit le. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as we ll as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
en joy a ham antenna-this is the book lor you. From the ed itors 01
73; published by Tab Books. Hardcover $12.95. '

.73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - B K1069 ­
by Edward M. No ll W3FOJ. Describes 73 d ifferent antennas for
amateurs . Each design is the resu lt of the author' s own ex ­
periments covering the construction o f noise bridges and antenna
line tuners . as well as met hods for measu ring resonant freq uency.
veloci ty lactor, and standing-wave ratios. 160 pages. $5.50. '

• VH F ANTENNA HANDBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and const ruction of hundreds
of different VHF and UHF antennas ... A practical book wr itten for
the average amateur wh o takes joy in building . not full of complex
formulas lor the design engineer. Packed with fabulous antenna
projects you can build. $5.95.'

_.­-

.73 DIPOLE AND LONG·WIRE ANTENNAS- BK1016-by Edward M. Noll W3FOJ. Th is is the f irst collection of virtu ally every type of
wire antenna used by amateurs. Includes d imensions, conf igurations, and detailed construction data fo r 73 different antenna types.
Append ice s describe the const ruction of noise bridges, line tuners . and data on measuring resonant f requency , velocity teete r. and
swr. $5.50.'

-_.-,--• PRACTICAL AN TENNAS FOR THE RADIO AMATEUR - BK1 015
- A manual describing how to equ ip a ham station with a sui table
antenna . A wide ra nge o f antenna topics, systems, and acces­
sories are presented g iving the reader some food for thought and
pract ical data for const ruction. Des igned to aid the experienced
ham and novice as wel l. Only $9.95. '

. TTL COOKBOO K - BK1063 - by Dona ld Lancaster. Exp lains
what TTL is, how it works, and how to use it. Discusses practica l
app licat ions, such as a dig ita l counter and display system, even ts
counter, el ec t ronic stopwatch, digital vo ltmeter and a digital tach­
ometer. $9 .50.

• CMOS CODKBOOK -BK1011 - by Don Lancaster. Detai ls the
application of CMOS, the low power log ic family suitable for most
applications presently dominated by TIL. Required reading for
every serious digital experimenter! $10.50.'

.TVY COOKBOOK-BK1 064- by Don Lancast er. Desc ribes the
use of a standard television receiver as a m icroprocessor CRT tar­
mfnat. Explains and describes character generat ion, cursor con­
tro l and Interface information in typica l, eesv-to-unoerstanc Len­
caster style. $9.95. '

• RTL COOKBOOK- BK1059 - by Donald lancaste r. Expl ains the how and why of RTL (Bealator-Tra nststcr Logic) and gives design
information t hat can be put to practical use. Gives a multitude of d igital applications rang in g from the basic switch to t he
sophisticated counter. 240 pages; $6.50.'

2 NEW BOOKS
FROM 731

'!'ll , I! "
HOBBl
(OmpUl£RS

,
ICOMPUTER
GAOOlES-.1XQ.d tt ilXo::t .vA'Q--._-,

_ <-e-e-. e--.'-­_.-.0-. .....

.40 COMPUTER GAMES FROM KILOBAUD MICROCOMPUTING
- BK7381 - Forty games in all in nine different categories. Games
for large and small sys tems, and even a section on calculator
games. Many version s of BASIC used and a wide variety of
systems represented . A must lor the serious computer gamesman .
$7.95 '

.UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS
- BK7382- A valuable addit ion to your computing li brary . Th is
two part text includes the best artic les that have appeared in 73
and Kilobaud Microcomputing magazines on the hardware and
soft ware a spects o f the new microcomputing hobby. Well known
authors and well st ructu red text helps the reader get involved in
America s fastest g rowi ng hObby. $1 0.95'

• HOBBY COMPUTERS ARE HERE!-BK7322 - 1f you want to
come up to speed on how computers work .•• hardware and ectt­
ware ... th is Is an excellent book. It starts w ith the fundamentals
and explains the c ircuits, the basics of programming, along with a
couple of TVT construction projects , ASCII ·Baudot, etc. This book
has the highest recommendations as a teaching aid for
newcomers. $4.95.'

.THE NEW HOBBY COMPUTERS-BK7340-This book takes it
from where Hobby Computer, Are Here! leaves ott. w ith chapters
on Large SCale Integration, how to choose a microprocessor ch ip,
an int roduction to programming , low cost 110 for a computer, corn­
puter arithmetic, checking memory boards, a Baudot monitor/edi ­
tor system, an audible logic probe for finding those tough prob­
lems, a ham's computer, a computer OSO mach ine ... and much,
much more! $4.95 ·

'Use Ille order card In Ille~ oIlhOl millgoazone or itemiZe you. order on a 5eJ)a'iIIle piece 01PlIpel" and mail 10 : 13 Rilldio Bo okshop • Peterborough NH 030GlI , Be aure 10 In­

clude checl< or detilltled credll card inlorrnlllion. No C.O.D. orders accepled ' Add S1 00 r.an<1h"ll cl\al'Qe. Note: "" ices aubtect 10 Cl'IiIInge on books not pubh&hed by 13
Magaz.ne,Ounl~ ffIQ...d."lI you. 0Ide<? Please wrile 10 Customer~ a t the above .cIdress , Plene iII!low~w_s lor deliYery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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All ma)ul b,.nd. f"",ura! in t he bi""" and bcl.l
ham ..or. for miles around, Come in and twi"
,h. lnllt.. befll' e you huy. We ,hip U. P ,Sotoo ,
1101 111 Amlllrur Radio . I"".. J:l80 Aida II....
Hryno "" l'I l( ·" lu... hu••OH UWI, lIIil'>-4U,.
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r........., Y...... lCOM, Drake. Alias. Den·
T,,,,,,,. Ten·Tee. S.an, Tmlpo, KL'-l . Hy·
Gaia. Mo. lcy. Wilson . Lar sen , Midla nd
Soulh_.,.. Ta:hniaI Produa•. You ......'1 be
"'.appointed wi' h equiprntn,/ ocn- itt . Ra<lio
Wo rt • • 00"• • C• • • " Ai. ...." ..T...I• • •
, ? r t . Orw,...' "'\ 1loIU. J,n..:lIIoll.

Houston TX
b peri"""".. '. ~ad;""! Ele<tron i<: and __
<hani<al eom ponnlu for o:ompot.. people.
audio """pic-. h.m•• ro bu. buil d .
pcr;menll Open oi ' daY' a w<d. Go ,
. Jr<1 I...... Wfl! Cbr\<fnl . 11_ TX
1JOfoJ,~.

DEALERS
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Compltre 2 u ,......", <hop. Call fJc<,. Wl P.iP
SdIinc Antenna Sp<ciamr.. A. anti. Aldtn .
Blld . lI y· ..,io, Sf.nda,d eommuniation••
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KOK. M~' J , Nyoe. Shure. S" "'. Tempo. Ten·Tee
and ",hen. A" h _ .. r"'....... Co.. I..,..
1117 \ -., Jaa- RoM . SIIJI ,\ MOIlio TX
,.! IJ, ')4.'77tJ.

b pcrime n, e, ' . p.,.d, oc! El e<:u o ni< .nd
mcdwo.niall romponen.. for """,pm..- prof'lc .
• udio people. ham•• robol build"" pori .
........'''''. Opm oi ' daY' a wed. Gat , .lK..
,~ ( ........ 1 11.l-~ ....Kt IlI>d•• St . 1,,,,,1,
MO r.J IJ(J , . !1.fl1l 6.

Ca mden NJ
X-band <& o' her r..q". od e , ) Microwave
Compo""nt. '" Equipm...t. labor. tor y Grade
Test In" r" ........t. , Pow.. Supplies. 1(X()'. in
"od ., all time>. BUY 4< SEl l all porular
mak..-HP. G R, f 'XR, ESl, SorttI.!nl . Singer.
et<. I...,....... -.... !..am. 1423 f 'nT)' A.~..
C.,....... "'J 1lI1Oo1. 5041....200.

.... a.-q.-o< AI aIUiaJ mi<ro""..., <OffI4........
& cquipmcnl . Labou,OI}' vade to:sl imuu·
mm1•• 1'0'"" ...pPin. Boy, sdt '" 'rade aU
popular mak"", HP, G R. FXR. ESI. s.on-en.
Si...... C1<. 1 lal>t.. . IU l
f 'nT)' A. r .. ( ......... ' J 011001. 541....:100.

)-'our company name and message
can contain up /(I 15 words for as
little a.' S/50 yearl)' (prepaid), or
S/5 pI" month (prf'paid quartf'rly).
No mention of mail-order bustneu
or area codf' permuted . lJirf'ctory
test and paymf'nt must reach us 60
days in advance of publication . For
example. advertising for thf' (k­
whf'r WUf' must IN in our hands h)'
A ugust t st . /"'uil to 73 Maga:m f'.
PeUrborrJugh i\iH 03458. A TTN:
'vani:)' Ciampa,

T"", Hllult 1:'\
Y.... ham hcadq.....cn b:alcd in the ho:art of
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T H ~ 1"' .-rJOl, 1.1*-14....
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Boise ID
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San JOY' CA
Boy ar..·• ......at Amal ou. Radio >10K. "'"' &l
lISCd AmaI"" RadIO saleI " oervia: , We real"'"
"'..,..-oed, ICOM, KDK, y , Tm .Toc, VHF
En~in<!rtin~ '" many more. SIo Radio . h•• .,
1J1lI Mo. Raorom " .~•• San J_ CA 9!i1l1l.
__110) .
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......1IanlaIl """'~" for computer people.
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"Uli\HlUII_ \'A.~<;lI- IlRAn:
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(; A J I_. 561·'0110.

Littleton MA
The h.am Ol Ofe of N.l: . yoo <an rely on, Ken·
wood . I('OM. Wil n. Y"",u. DenTro n. Kl M
am",. Il&W ·itch & w"" mete". Whi" l",
radar dct....1" lie"".,. lI'g<'OC~ . "n'ennas b~
I....' '''''"' . Wil",o. Hu" I",. GAM. n :l..OIM In<.
O.mmunk.t~.n." .~'ron"". 615 G...... Hd.,
R' . 11~ . 1.1""' ''0 MA 111460. 4M-JIl4Il.

Siin Le andru CA
Spec;alitin , in Amaleu, Radio T..t Guide. .
F.C.C. Ad".r.ced n.... ''''' i , • , nap ",ith nUl
manuaL "". h ""'unu ln" . 1 ~ ic 1531J
t ............, SI. , P ,ll . 80. 311, s. ooro ( :A
'N.~n.
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DOUBLE YOUR PLEASURE

Versatility Plus . • •
Work Both 2 and 3/4 Meters
With Yaesu's New FT-720R

The FT-720R series is a compact VHFI UHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head, then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.
The best news is still to come! By using the optional 5-72 Switching Box and two remote cables, you
can use a single Control Head for operation with both the 440 MHz and 2 meter decks. giving you a
high-performance two band FM station for your car or home. Compare the features below, then ask
your dealer for a demonstration of the fabulous FT-720R series... another winner from the
performance leader ... Yaesu.

• Four simplex/repeater memory channels, • Priority channel with search-back feature.
plus receive-only memory channel. • Pause feature that holds, then restarts scan,

• Scanning controls on microphone with on busy or clear channels.
search for busy or clear channel. • Digital display of last four digits of operating

• Optional 32 tone cress module for frequency .
accessing private repeaters . • Single Control Head may be used for operation

• Colorful , easy-to-read LED power on both 440 MHz and 2 meters via optional
outputlS meter. switching box and remote cables.

• Built-in 1800 Hz tone generator. • Extremely compact size, light weight.

FT·720RU

Selectivity

Specifications
Frequency COverage

Synthesizer Steps
Power Output

Sensitivity

FT·720RVH
144.00-147.99 MHz

10kHz
25 watts

.32 uV for20dB
quieting

+ 6 kHz (-6dB)
+ ' 2 kHz (- 60 dB)

440.00-449.975 MHz
25kHz
10watts
0.5 uV for 20 dB
quieting
± 12 kHz (-6dB)
± 24 kHz (-60dB)

W&~§(W ~
The ratFlO. V 480

YAESU ELECTRONICS CORP. 6851 W........ W~, -.aunt, CA 90123 • (213) 633-4007
YAESU ELECTRONICS EeAomSorvk:eCtr.,9812 Prtnc._londolo RcI.,Clnclnnd ,OH 45246



Kenwood's remarkable TR-78DD 2-meter
FM mobile transceiver provides all the
features you could desire for maximum
operating enjoyment. Frequency selection
is easier than ever, and the rig incorporates
new memory developments for repeater
shift, priority, and scan, and includes a

built-in autopatch Touch-Tone ~ encoder.
Ask your Authorized Kenwood Dealer
about the exciting TR-78DD.
NOTE: Price, specifica/ions subjecllo change
without nOlice and obli1181ion.

~t.5,~~~CCD
TRIO-KENWOOD COMMUNICATIONS INC,
1111 WEST WALNUT I COMPTON, CA 90220
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