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SUPPLIED ACCESSORIES
Telescoping whip antenna. nr-cao tranerv
pack. charger
OPTIONAL ACCESSORIES
12 scncn touch tone pad (not mstauem:
&39 - 16 Button touch tone pad tnot
Installed): $48 - Tone burst generator:
S29 95 - CTCSS sub-auotbre lone control '
S29,95 - Rubber flex antenna' sa _ Leathe
holster: 516- Cigarette l ighter plug mObil!
chargi ng umt: S6 - Matching 30 wall
output 138 VCO power amplifier (530):
$89 - Matchillg 80 wall output power
ampli fier (580) , $1 49

••

the first in synthesize'!
portables gives you

the broadest choice
at the lowest price

5-5

wercnt
Sensit i'vily,

S how n w,lI>
opt,onal rouel>

lone pad

*The only synthesized hand-held offering 5 wat
o u t pu t . (Switchable for 1 or 5 watt o peration)

* T he same dependability as the time proven 5­
C ircuit ry that has been proven in
more than a million hours of operation.* Heavy duty battery pack.

* External microphone capability.*T he 5 -S's exciting low price...only $299.00*With touch tone pad $339.00
SPECIFICATIONS
Frequency Coverage: 144 to 148 MHz
Channel Spacing Recei ve ever y 5 kHz,

teansrnu Simplex or
t600 kHz

Power Requu ements :96 VDC
Current Dr am: 17 rna-standby

900 ma-nansmu
Antenna Impedance. 50 ohms
Dimensions: 40 mrn x 62 mmx

170 mm 116" x 25'"
x 67'")
17 01 ,

Better man.s
microvolts nominal for
20 db

1he Tempo So2
Tempo is f irst again. Th is lime with a superior qual ity synthesized 220 MHz han
held transce iver. With an 5-2 in your car or pocket you can use 220 MHz repealer
throughout the U ,S. It o ilers all the advanced eng ineering, premium cuam
components and exciting features of the 5-1 . The 5 -2 offers 1000 channels in a
extremely lightweight but rugged case.
If you' re not on 220 this is the perfect way to get started. With the addition of the ~

25 (25W output) or 5-75 (75W output) TempO solid state amplifier it becomes
powerful mobile or base station . If you have a 220 MHz rig. the 5-2 will ad
tremendous versati li ty. Its low price includes an external microphone capab i lit~

heavy duty m-eed battery pack , ch arger. and telescoping whip antenna.
Price...$349 00 With touch tone pad...$399 0

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
Boost your signal. , • gl,e It the range and clarity 01 a high powered base
slalion. VHF (135 to 175 MHz)

DfI~e Powe, Output M odel No Pnce
2W 130W l30A02 S209

lOW I30W l 3OA10 Sl 89
30W I30W l 3OAJO Sl 99

2W 8lJN 8OA02 S169
lOIN 8OV'I 8OAIO S149
301N 8lJN 8OAJO S159

'ZW 5(1tN 5OA02 Sl29
'ZW 30W JOA02 S 89

UHF (400 10 512 MHI) mo6els. 10..... pow.... and FCC type a~pled mod....
TOLL FREE OROU IUMaER: IlIlXlt 421.a:J1 also a.ai~b".

~,f~~t~'=seCa~r::eaon our feqular numberS fA & VIJ-
11240 W. Olympic Bl. d .• los Angeles . Calli . to064 213 /411-6101 ra~V'J'I ~ ~~
931 N. Euclid , Anaheim . Calil . 92801 114 /712-9200
Bulle" lIhssouri 64130 ... u 816 /619-3121

.......~ ............-

i ltl l)r01,e~
1ll' 11'
Tempo Sol

• The first and most thoroughly field
tested hand-held synthesized radio available .
800 channels in the palm of yo ur hand.

• Simple to operate. (You don't need a
degree in co mpute r programming)

• Heavy duty battery pack allows more
operating time between charges.

• External microphone capability
• The lowest price ever...$259.00
• The S -IT (With touch tone pad

installed)...$289.00

Now available is me expanded line of Tempo commercial
hand helds ..:'big name' quality at affordable prices. The
FMH·12 & FMH-'5 operate in the 135 10 114 MHz range and
the FMH-4Q& FMH-44 in the 440 to 480 MHz range.
Tempo also etters the FMT-2 & FMT-42. They provide
excellent VHF or UHF mobile communications and teature a
remote control head for hide-away mounting .
Also available is the superb MR-3 pocket receiver. ..a
miniature , 2 channel VHF high band monitor or paging
receiver.
Please call or write for complete information . Also ava ilable
from Tempo dealers Ihroughout the U.S. and abroad.



More features that make the VF·7401 the 2-meter rig that belongs in your shack and vehicle
No more searching through repeater • All -ne w, stcta.of.the.crt circuits pro- • Power to the Micoder II Microphone
~uides while mobiling i~ unlamilia~ter- vide the excit.ing, exclu~ive featu res of (if used) eliminates need lor a buttery,
ntory - your new Heathkit VF.7401 Will I MHz bcndwidth scannlOg. a nd Scan • Sturdy 50.239 recr.pcnel antenna jock.
find the active channels lor you. It wil! LocklLatch capability on z .meters . • Chassis.mounted power and external
even aler t you to band opemn,/,s. You re • A receiver hotter than Heath's HW·2036A ker ct

. I . buildi V 7401 spec er pugs.gomg o enjcy UI 109 your . . .. features dual-gate MOSFETfron t_end - ...
and you're going to love using it. The to minimize ove rload and ad jacent . • Improved synthesizer, eliminctknq _
vr .7401. the ultimate z .meter rig ,. . Irom channel interference. need for panel mounted sync lock hght.
the more tha n 200 Ha ms at Heath. "P _ ed · TIming for Power Amplifier and ou t~u t• owe r-up on a pre-pr romm .. -
• Adjustable, IS.walt (nomi nal), solid. frequen cy of your own~oice , s uch a s IX:'wer level odjuatment ts c cceseib e

stale, narrow.~.nd f1:"1 uansceive.r. Fully your favorite repeater. wlthou~ ~emovmg case. _
syntheaized d lgttal ClICUltry provides • C . t d t h bl 'k' • Capablhty of mobile or base cperc uon
Iul l.bcnd cove ra g e without need lor 4 o~vemen t e cc a e mr e uslOg (with Model VFA·7401 -1AC Power
added crystals. -p m connec or. Supply - 13.8 Vat 4A nominal, transmit).

Optional Mi<::od. f
n Microphon e 'Auto
Pa leh Encoder lets
you phone through
repealers with
cute patch input.
Draws pcwe from
Ihe 7401, so !lo
mike boltery
ia necessary.

Th . Squelch
C ontrol also
functions aa the
recetver's senai ·
Iivi lyconlfoll o
SlOp scanning
only upon recep­
lionol "lull­
quieting"Sig.
nals. skipping
the wea k ones.

Tb.IOO kHK
S. lector bullon
con tro ls the VF.
740l's tuning In

100 kHz tneee­
ment•. Th . 140I '.
I MHI S.leclor
button lets you
c hoo.e anr I MHz
se g me n t 0 the
2.meter bernd .

Tb.IOIrHK
Selecloradvances
in 10 kHz steps. In
Scan, a s it re­
cyclO1l l rom "g­
to "O'-Halso
ca uses the 100
kHz rlKldout to
advance by o ne
d igit. Depress
once to reSume
scan fu nctio n .

Dim rlghl Switch
lor b rig ht lIumiomlOil
ol lrequency .-..:td-out
and meter lor daytime.
and lew... . lnt_sill: 101
sale lllo b ,le opera hon
a t n ight.

Th. Ma n u ell an
Swil<::b le la you chocee
you. frequency man·
ually. o r have the
VF.7401 lind an active
cha nnel for you_

Lock Lalc:b Swilc:b.
In Sca n Lorch mode,
a channellatch.up
signal inhibit. scan
circuits when signal
is detected. and the
7401 slays on that Ire .
quency.1I it delects a
4 ·8 second b reak in
received signal. seen.
ning resumes. In the
Scan.Lock mode. c nce
the receiver sca ns to a
signal. it remains on
tha t channel until reset.

SEND FOR FREE CATALOG OR VISIT YOUR HEATHKIT ELECTRONIC CENTER

The new VF.7401is lectu red in the la test Heathkit Catalog .
For a Iree cop y write: Heath Company. Dept. 011.714 . Benton
Harbor, MI 49022. Or vi s it the nearest Heathkit Electronic
Center in the U.S. or Canada where Heathkit products are dis­
played , sold and serviced. See the white pages of your phone
book lor location . In the U.S., Healhkit Electronic Centers a re
units 01 Veritechnoiogy Electronics Corporation .

~ ""Heathkif
•

•

•

•

•
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INFO

Manuscripts
Cont ribu tions In the form 01 manu­
scripts with drawings andiOf phol <r
graphs are welcome and will be con­
sidered tor poss ible publication. We
can assume 110 rtlsponsib ility lOf loss
or damage to any materiel. Please
enclose a stamped, seU-addressed
envelOlle with each submission. Pay·
ment tor the use of any unsolici ted
mated ..1 will be made upon accep­
tance. All contributions should be di·
recteu to the 73 editorial offices,
" How \0 Write lor 73" guide lines are
avaHable upon <aQuas\.

Editorial Offices:
Pine Strelll

Petefborough NH 03-458
Phor>e: 61)3.924.3873, 924-3874

Advertising Offices:
Elm Street

Peterborough NH Q3.456
Phone: 603-924·7138

Circulation Offices:
Elm Street

Pille,borough NH 03456
Phone: 6Q3.924-7296

SUbscription Rates
In I tle United States and Possessions:

One Year 112 Issues) $25.00
Two Years (24 issues) $38.00
Three Yeara (36 issues) $53.00

Elsewhere:
Canada-$2100/1 year on ly, U,S.
funds. Foreign surface mail_S35.00I1
year only. U.S. funds , Foreign air
mail-$62.00I1 year only. U,S, funds.

To subscribe,
renew or change

an address:
Write to 73 Magiuine. SUbscription
Department, PO Bo. 931, Farming.
dale NY 11737. For renewals and
changes of address. Include the ad·
dress label from your most ,ecent
Issue of 13. For gifl subscriptions, in­
clude your name and add 'ess as well
85 those of gift recipients. Postmaster:
Send form 113579 to 73 MagaZine, Sub­
scription Services. P.O. Box 931, Farm·
ingdale. NY 11731

Subscription
problem or
question:

Write 10 73 MagaZine , Subscription
Department. PO Bo. 931 , Farmingdale
NY 11737. Please Include an address
label.

73 MagaZine (ISSN 0098-9(10) is pub­
lished mon thly by 13. Inc.. 80 PIne
Street, Peterborough NH 03-456. Sec­
ond class polltage paid at peterbcr­
ough NH 0345B and at addit iona l mail·
inll emcee. Copyright (c) 1980 by 73,
Inc. All rights reserved. No part o f th is
publication may be repr inted or other­
wise reproducad withou t written per­
mission from the publisher. Microfilm
f dll ion_ University M icrofilm, Ann
Arbor "II 48106.
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Code readin
r----------------------~
I I
I . I
I ~ -- \- I
I I
I I
I I
I $314.951
I I
I Introducing the versatile I
I Kantronics Mini"Reader '" I
I At last , you can have the code- But the Mini-Reader mea- I
I reading funct ions for Morse, sures only 5.74" by 3.5" by 1"' I
I RTIV and ASCII comb ined in a and runs on 12 volts! Itscatcutat- I

miniature package price at just or size still leaves room for a 10-
I over $300. j he kantrontcs Mini- character , vacuum-tube noures- I

Reader has all the functions of cent display.I its larger counterpart, the Field Compare the features and I
I Day 2, lnctudlnq code-speed price of the Mini-Reader to any I

display, automatic Morse speed similar device. and YOU 'll find
I t racking , demodulator output, what a breakthrough in code- _

I a tuning eye, code-editing pro- reading it is! I
grams and a 24-hour clock.

I Both have full features! I
I See them at your kantrontcs dealer. I
II ~Morsecopyingabilitv .. Automatic code-speed II

e 3 to 80 WPM Morse range traCkingI .. Computer programs for fm- .. Morse-eode speed display I
proving sloppy Morse ·Tuning eye

I -eacrceereevee copying abil- *FulI -yearlimitedwarranty I
I itv .. Demodulator output I

*60, 67, 75 and 100 WPM "lnternal 200 Hz bandwidth
I Baudot filter I
I

.ASCII copying ability .. All letters, numbers and
*110 and 300 WPM baud 1300 punctuation wit h special I

I baud readable only at charact ers fo r Morse, I
operator typing speed) RTTY and ASCII

I -ceeres any shift of RTTY or *1S·day trial periOd lif pur- I
I ASCII chased from factory) I

.. 24·hour clock .. Self-test mode
I .. Entire unit In single package I
I <@ I
I Field Day 2 I
I $449.95 I
I 115 /250 voltAC I
I Internal speaker I
I Large, 14·segment I

diSPlays
I 10" by 9" by 5.5" I
I I
I I
1_. kantronlcs (913),~~~;?ar~~1I ...C: l awrence.Kansas 66044 -

~----------------------.
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

CRF I

There are two ways of going
about getting into ATTY these
days .. .one via the old noisy
r eretvpet machines and the
other via a simple connection to
any of the microcomputers.
With some 35,000 active hams
already having computers, the
latter approach is the obvious
one. Also, those hams not yet
having computers need the ex­
tra push to gel aboard this part
of the electronics hobby.

The main drawback to using a
microcomputer for AnY is the
hell ish noise It generates at
radio frequencies ... and I mean
right up into the VHF ranges.
The problem here stems from
the need for a clock frequency
lor sync hronizing the signals
t raveling through th e computer ,
wh ich is usually in the 2·4 MHz
range. That isn't so bad in itself,
but all of your computer signals
are digital (I hope that is not
new s) and this means square
waves ... and a square wave is
made up of an almost infinite
number of odd harmonics, The
resultant 01 all that is rf hash
which will boggle any radio in
the vicinity of a computer.

The FCC, reacting with char­
acteristic speed, took almost
five years to discover that home
computers were being built
which were generating RF I.
They sometimes remind me of
the dinosaurs, whose nervous
system was so slow that it took
minu tes for wo rd to get to the
brain when the tail had been
stepped on. The FCC is not that
l ast. Eventually the news did
reach the "brains" of the FCC
... and I use Ihat term in quota­
tion marks for obvious reasons
... and word came down on tab­
lets tor the microcomputer in-

dustry to st art shielding thei r
compute rs.

What this means to amat eurs
is this: If you want to wait unti l
next January, you may find an
assortment of relatively quiet
computers being offered for
sale. If you are impatient or have
already made your investment,
you'll want to know how to put a
damper on all that racket.

First , I'm sure that the readers
of 73are, for the most part, as in­
terested as I am in getting re­
ports on the no ise-proofing ac­
complished by th e industry. If
you get a new computer, you
might make some noise mea­
surements and let us know how
successful you are in using the
system In your ham shack, , ,
and how noisy or quiet it is on
the various bands. Second, if
you are going to tackle the
shielding and bypassing of your
computer, please make notes
and pass along word 01 your
success ... or failure. That by·
passing may be ticklish, since
the rounding off of signals on
data lines is not likely to en­
hance the operation of the com­
puter, and some of the micro­
computers are right on the edge
01 disaster in this department to
start with. You'll have to be care­
ful and check each move you
make for a lessening 01 the
noise and continued operation
01 the system, More is called for
than putting in some aluminu m
foi l around the bottom ot the
case.

This is a call for articles on
the subject so our brethren ca n
get t he ir systems RTTY!ied .
We'll also wa nt to know wh at
you are using in the wa y of fn­
tertecee .. . and any other devet­
opments. Keep wri ting.

Can we expect much help

from the ma jor villain-Radio
Shack? Nothing encouraging on
that front as yet. I've a copy of
some correspondence one ham
has had with Rad io Shack and
the degree of obtuseness is
almost unbelievable. The ham
asked about curing interference
to his receiver and asked it quite
clearly. The answer had 10 do
wi th reducing TV interference
... which, by the way, is not in­
considerable. My TRS-80 in my
office wipes out the TV set in
that room plus three upstairs
... and I'm using cable!

The interference with most
m icrocomputers i s two-way,
with the transmitter screwing up
th e computer as much as th e
co mputer wipes out th e shack
receiver. Even an HT can recy cl e
many co mputers since the sig·
nat wires inside are unshielded
lor most systems, These wi res
run all over the place and act as
very effic ient antennas tor both
transmitt ing and receiving.

The newer Radio Shack sys­
terns are much quieter, so I
know the indust ry will be able to
meet the FCC specs in January.
But that doesn't stop our need
lor ways to fix the systems we
already have.

LEnER TO ADVERTISERS

It's time that I wrote a bit in
the magazine aimed at adver­
tisers and prospective ecver­
t i se r s ...with some words
which may also be of interest to
the regular reader. The topic in
particular has to do with those
Reader Service ca rds wh ich we
put into the back of each Issue
of the magazine.

Readers should recognize
that we spend a bund le on this
service ... and it is a service for
both the advert iser and the read-

er. With a magazine the size of
73, we are talking about a couple
thousand dollars tor the cards
to be printed and put in the maq­
azine, a couple thousand more
in postage to get them hom you,
and three or four thousand for
the Neilsen Company to put the
requests on a computer and
send the labels to the aovertte­
ers. That's per month!

We used to be trying to do the
computer part on our Prime, but
wi th the breakdowns in the sys­
tem, the service got a couple
months behind and It was Just
one more disaster. We're hoping
to get a microcompu ter set up to
handle the request s and thus be
able to save a th ou sand or tw o
dollars a month .. . a li tt le here,
a li ttle there , , .rt mounts up and
the fi rst thing you know we may
have enough to print another
32-page section of the maga­
zine.

One might think that the
average full·page advertiser
who is spending about S800t his
ad money lor this service would
use it as productively as pos­
sible. Unfortunately, this is not
always the case. Those firms
which are making tun use of the
labels received teU us that the
service is fantastic. Mail-order
fi rms otten get over 50% of their
total sales f rom a particular ad
from th ese labels. This means
that f irms which throw out the
labels o r wh o do not make et tec­
ttve use of them are essent ially
throwing out about 50% of the
sales th ey might have golten
from their ad.

A Iull-paqe ad runs around
$1,500 th ese days and the rule of
thumb is that this should bring
in about $15,000 in sales, mini­
mum. Can you imagine firms be­
ing so disorganized that they
knowingly throw out around
$10,000 in business each
month? Perhaps this will ex­
plain to you why so many firms
manage to go out 01 business,
even when they have good prod­
ucts.

I'm sure you have had the
same experience I have had .. ,
circling a number fo r a response
on a product which interests
me. When I do that there is a
darned good chance that I will
buy the product. Butth is can on­
ly happen if the fi rm gets infer­
mation to me qutckty, the infor­
mation is well done. and the
price is right. Then, I'they make
it simple for me to buy, they get
my order on the spot.

Firms have discovered a num-
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KENWOOD
... paN~,It" in amateur mdio

TRIO·KENWOOD COMMUNICATIONS INC.
1111 WE ST WALNUT / CO M PTON CA 90220

New 2-meter direction.

A compact transceiver with FM/SSB/CW plus...

• SSBfCW sea rch , sweeps over selectable •
9 9· k Hz b and wld l h seg men ts. l or e a sy
momtonnq

10 W (HOl l W

easy to mount.Motnte mounting bracket
WIth qutck-releese levers

• Improved power module for reliable and stante
linear RF o utput

Selec ta ble power outpu ts
(LOW )

NOTE : Pnce. spec,f,c,lI,ons subWCI 10 c hange
Without no/ice and obl,gaflon

• cw side tone

• Accessory termin als on rear panel KEY.
BACKUP DC. STBY. EXT SP.DC. TONE INPUT.
and ANT

• Auto mat ic select ion 01 AGe tim e constant
Wit h M O DE switch (s low for SSB and fas t
for C W )

• LED mo.cators ON AIR, BUSY. and VFO

See your Autnonzec Kenwood Dealer now lor
details on the TR-900D the new ouecnon In

z-meter an-moue transceivers!

143 9000-

• UPIDOW N rmcropncne (standard) "beep"
sounds WIth each fr eq uenc y ste p

• NOise blanker eliminates pulse·type norse
on SSB and CW

• low-noise. dual-gate MOSFET and two-stage
monoli thic crystal utter lor Improved receiv er
t re nt -en d c haracteristics

• Rl'F (receiver Incremental tuning) for sse and
CW .. ,effective even on memory channels

• RF ga in control

• Five memories
Ml - M4 .. , fo r simplex or + 600 kHz repeater
o ffse t
M 5 _. fo r nons t anda rd o nse t (m e m o ri zes
transmit and receive frequency independently)

• Scan of enti re band automatic busy stop •
and free scan

• Extended freq uency cove rage
148.9999 MHz

Kenwood's done it again! Now, it's the exciting
TR-9000 z-meter all-mode transceiver ... com­
plete with a host 01 new features. Combining
the convenience of FM with long -d istance sse
and CW in a ver)' co mpact , very affordable
package, the TR -9OOO is the answer lor any
serious Amateur Operator! Versatile? You bet!
Because of its compactness, the TA -9OOO is
ideal for mobile installation. Add on its f ixed­
station accessories and it becomes the obvious
choice for your ham shack!

TA-9000 FEATURES:

• FM, USB, lSB, and CW .. all popular modes

• Compact size . only 6 11/16 inches WIde X
2 21/32 inches hig h X 9 7/32 inches deep

• Digital dual VFOs WIt h selectable tUning
steps 0 1 100 Hz. 5 kHz. and 10 kH z. conve ­
nient lo r each mode 0 1 o pe ration

• Dlgllal l requency dssptay . .. uve.tour or three
dIg it S. depending on selected tuning ste p

TR-9000

MATCHING ACCESSORIES FOR FIXED-STATION
OPERATION:
• PS·20 p ower su pply
• SP· 120 ex ternal spe ake r
• BO-9 System Base ... with power SWitch, SENDI

RECEIVE switch fo r CW o pe ra t io n. backup
power sup ply for memory retent ion (BC-1
backu p power adaptor may also b e u sed for
th is application), and headphone jack
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ber of ways to di scourage me
from buying. Those firms who
care so little about my business
that they merely send me a copy
of thei r ad . . . wh ich I obviously
had in the f irst place ... are not
go ing to ge l money from me.
Firms which care so little that
they don't include the prices o f
the product are wasting their
postage and printing costs on
me for thei r brochures go in the
wastebasket. I have no intent ion
of wri ting twice for informat ion.
I want to know about the prod­
uct and the price is a key ele­
ment for me ... and for anyone
else. The day is long off when I
wi ll buy something without even
asking what the price is.

When I ask for informat ion, I
want to be sold. I do not want to
get some silly little mimeo sheet
or a small blah folder. I want to
know what the product is going
to do for me . .. why I should buy
it ... how much it costs . . . how I
can get it quickly . .. things like
that. The easier the firm makes
it for me to buy, the more likely
they are to get my money.

I also want to have contl­
dence in the firm. A mimeo
sheet te lls me that this is just a
couple of kids pretending to be
in business. I want to deal wi th
serious people who are more
li kely to have a good product
and are going to stand behind it.
A good businessman realizes
that the image his firm projects
is of great importance. His ads
will be well done ... profes­
sional. His literature will be pro­
fessional. I figure, like most
folks, that if a fi rm doesn't take
care with their ads and litera­
tu re, I really can 't expect them to
do better with their prod ucts
and service.

Jim Gray, our advertising
manager, mentioned the other
day that several of the fi rms ao­
vert ising in 73 were not tel­
lowing up on Reader Service re­
quests. Well, I can understand
some skeptic ism about the
labels which might be left over
from one of the other magazines
in the field. They apparently just
printed out labels from a large
part of thei r subscriber list each
month and sent these to the ad­
vertisers. The result was enor­
mous piles of labels ... and
heavy literature and postage ex­
penses for the advertisers ...
but with hardly anything to
show for it in sales. Rather than
suspecting foul play , many
firms just got the idea that Read­
er Service labels are a waste of

time and money.
It's a pity that one magazine

should screw things up tor some
of the others ... and in the pro­
cess get a number of firms used
to virtually throwing away
$50,000 to $200,000 in sales per
year which they might have
otherwise made.

From the ham viewpoint , it is
a lot of fun to buy a new piece of
equipment, but most of us want
more information than appears
in the ad before we are going to
spend our money. Far too few
advertisers tell the whole story,
includlnq price and how to
order, all in their ad. So we have
to go about buying in two steps
... or more. If the product is
sold through a dealer, I'm much
in favor of that because that
gives me a place to get service
and someone I can have contl­
dence in to back up the product.
Even the best 01 products break
down . .. and it can happen dur­
ing the f irst hours of use. To
have to send it (at my expense)
all the way back to Seattle or
someplace for repairs takes
weeks and money, so I li ke to
have a dealer taking care of this
for me.

If you have found some of our
advertisers to be doing a lirst­
rate job of responding tovour re­
quests for information, please
drop me a line and let me know
who they are. If you have trouble
with some, I'd like to know that ,
too.

It is difficult for a magazine
publisher to keep his hands
clean in working with Reader
Service requests. Many adver­
tisers use these labels as the
main indicator of the success of
their ad (rather than making an
effort to count sales). This sort
of thinking forces some publish­
ers to start cheating on the
labels and adding some extra
circles as the cards arrive to
make sure that a particular ao­
vertrser gets lots of response.
Even when we did all of our pro­
cessing at the magazine, we
were scrupulous about being
honest with Reader Service reo
quests .. . often watching adver­
tisers go away to the other maq­
azine wh ich was cheating. That
hurts.

I hope that every reader will
use the card we bind into each
issue. Irs not only a way of get­
ting information about products
you are interested in buying, but
it is also a sort of vote for the
magazine which gets sent along
to the advertisers .. . and it is

their ads which pay for the
pages you read.

SIXTH ANNUAL
INDUSTRY MEETING

The annual meeting of ham
manufacturers, dealers, and
publishers will take place, as
usual, in Colorado during the
second week of January. This
comes right after the Winter
CES show in Las Vegas. The
meeting this year will be in Vail,
running from Saturday to Satur­
day.

In addition to the usua l
feature of lots of skiing, there
will be the usual symposiums on
selling the ham market, aimed
at helping dealers cope with the
problems of 1981 such as shop­
pers using the 800 WATS lines,
coping with manufacturer ser­
vice and credit policies, and a
look at the most profitable ham
equipment for dealers to handle.

Manufacturers will be Inter­
ested in sessions discussing
needs for new techniques and
circuits which should dominate
ham sales in the next few years.
Evaluations of the viability of
equipment lor satell ite use,
slow scan, RTTY, and other spe­
c ia l modes will be explored. Why
pay $1,000 for a bogus industry
report on hamming in the 80s
when you can get one wh ich is
just as bogus at the Annual ln.
dustry Meeting and enjoy the
$1 ,000 while you ski. You might
even have some money left over,
if you can keep your wile out of
the boutiques.

The emphasis is on bringing
the industry together trteno-
Ship , eating, sk iing with
some serious business discus­
sions. Everyone will have HTs
for keeping in touch while skiing
or shopping around town, so
don't forget to bring one or two
of those.

You 'll have to make your own
reservations (good luck), but
Vail is small.

Speaking of boutiques, I got
to thinking about the shopping
in Vail and Aspen (about 100
miles further from Denver), and
it brought to mind a recent visit
to San Marino, thai small en­
clave in Italy (M1 ). Sherry and I
were driving around Italy setting
up sales lor Instant Software
and we decided to add one more
country to my list of countries
visited. San Marino, for those of
you who have not taken the time
to visit It , is a large mass

Continued on page 190
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lcoms 551D isEssentialro the
6mtrDH Ia.

!he IC-551D is rhe high
powered brother to the ICOM IC­
551 . With an 80+ wert ourpur. you
have all the punch you need for
that reollv good DX when me
Sunspots are working for you. The
551D has the some no-backlash,
no-delay dual YFO light chopper
system, coupled to the
microprocessor for split frequency
os well as completely variable
o ffsets.

For quick access to OX
excitement, three memories are
provided fa< programmed
beacon wotching. which can be
scanned and programmed to stop
on me fi rst one heard. A room full

of white noise is no longer a
problem wirh ICOM. Pass band
runing and VOX ore included at
no extra cost.
SPECIFICATIONS
Frequency Coverage: 50-54MHz
Power Supply Requirements:

13.8VDC+15%, negative ground
Current drain 18A max.
(or 200W input). AC power
supply speaker console is avail­
able for AC operotion.

Emission Modes:
A3J SSB (USB/ LSB)
Ai CW
AJH AM
FJ' FM

Dimensions: 111m m CH)x
241 mm (w)xJ11mm (0 )

Weight, 6.6I<g
Sensltiv· , SSB/CW/AM

Less ':Aon O.5~ for 10dB S+N/N
FM* More rhan
JOdB S+N+D/N+D at 1pV

Squelch Sensitivity, SSB/CW/AM 1!N
FM' O.4pV

Selectivity: SSB/CW/AM
/IAore then +1.1 KHz at -6d13
Less rhon ±2.2KHz at -60dB
Adjustable to 1KHz at -6dB
FM'
tw::>re rhon +705KHz at -6dB
Less than +15KHz or -6OdB

-Only when FM Unit is installed.

HFfYHF/UHF AMATEUR "tolD III"AI"'E COMMUNICATION ECUIPIIIE",T

ICOM
ICOM AMERICA, INCORPORATED

~ sevce Centers ccetec M:

2112 116th AveN.Je NE 3331 TOWU'NOOd Dr., Slite 307
Bdevue:, WA 98()()4 DaIas, TX 75234
Phone (206) 454-8155 Phone: (2 14) 620.2780

r---------------------------------,
~ ICOM fNFC)RMA,1lON SERVICt Q H
I 21 12116thAve.,N-E.
: Bdevue,WA 98()()4 Z 5
I
I PIe-me se-nd tM: 0 IC·~51 D specIfIcotions sheef; D fu l color
: ICOM Product uoe Catolog; 0 Lbt of Aumorize<t KOM
I Deolen.
I
: NAME CAU. _

: ,o.DORfSS, _

I: CITY STAlE U' _

~-- You...... Mnd • "*"""'t COP>' d lI'IoS room .J





Group B

Group A
67.0 XZ 9 1.5 ZZ 11 8.8 28 156 .75A
71.9 XA 94. 8 ZA 123.0 3Z 162. 2 5B
74 .4 WA 97.4 ZB 12L1 3A 167.96Z
77.0 XB 100.0 IZ 131. 83B 173.8 6A
79.7 SP 103.5 IA 136.54Z 179 .9 6B
82 .5 YZ 107.2 IB 141.34A 186 .27Z
85.4 YA llO.92Z 146.24B 192.8 7A
88 .5 YB 114.8 2A 151 .45Z 203 .5 MI

,,-7COMMUNICATIONS SPECIAliSTS
426 West Taft Avenue , Orange , California 92667
(800) 854-0547/ California; (714) 998-3021

Wired and tested: $79 .95

TEST-TONES: TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2 150 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 - 4CfC to + 85°C
• Frequencies to 250 Hz available on special order
• Continuous tone

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.

• Frequency accuracy, + I Hz maximum - 4Q°C to + 85°C
• Tone length approximately 300 ms. May be lengthened ,

shortened or eliminated by changing value of resistor

• All tones in Group A and Group B are included.
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

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

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

Food for thought.



LOOKING WEST
Bill Pasternak WA61TF
24854-C Newhall Ave.
Newhall CA 91321

A few months ago we report­
ed that TASMA, southern can­
farnia 's a-meter coordination
council , wa s fa ring poorly in
com par is on to it s 220-M Hz
counterpart. Having to report
this hurl on a personal level in
thai I had spent many years
working with the SeRA prior to
the 1979 split that led 10 the for­
mation of both TASMA and
220-SMA. I am happy to report
that things are getting a lot bet­
ter for TASMA. Interest in the or­
ganization is again growing and
so is its overall membership. In
fact, the only things missing are
the old-line repealer owners.
These are th e peop le wh o
formed the original SeRA and
decided 10 boycott the TASMA
organ ization when the new
structure permitted non-repeat­
er owners a voting voice.

According to my friend Bob
Thorn burg WB6JPI, who sti ll
serves with TASMA, the torn­
about began when the current
chairman, Tom Polley WA6GEV,
decided to hold regularly sched­
u led Tec hni c al Commi ttee
meetings wh ich were open to
the general amateu r public. At·
tendance at these meetings has
grown to the point where more
amateu rs show up for Technical
Committee meetings than ua­
ually come out to general memo
berstno meetings. Bob told me
that hav ing 40 or 50 amateurs
show up at a Tech Committee
meeting i s not un co mm on.
Moreover, those attending show
a definite interest in what 's hap­
pening. Some are the new-gen­
eration repeat er owners, while
others are s imply spectrum
users. Note I said "spectrum"
rather than "repeater" users.
This is because the new open
format in TASMA is pulli ng a
total cross-sectfon of the south­
ern California 2-metercommuni·
ty-not just FM people.

I doubt if TASMA will ever get
the oro-uners back in the fold.
They seem to live in their own
world. Many have openly called
the " user" an unnecessary try­
product of a repeater ownership
and have made themselves to­
ta ll y unavailable to TAS MA,

their users, or anyone else. I
guess they still see themselves
as the gods of the mountain­
tops, but the days of repeate r
gods are gone. For a whi le, there
were rumors abound ing that the
oto-Hners were about to make a
comeback o f their own with a to­
tally new organization to chat­
lenge the viability of TASMA and
220·SMA, but this has not hap­
pened and I doubt if it ever will.
Under its cu rrent leadership,
TAS MA has weathe red t he
wo rst of the storm and is now on
the road to becoming a national
leadership organization in the
field 01vol untary spectrum man­
agement.

SEANARC 'SO

This year's ARRL Nat ional
Convention, dubbed SEANARC
'80 by its sponsors, was held at
a beautiful motor hotel known
as the SEA·TAC Airport Red
Lion Motor Inn. Arrival and de­
parture we re a snap. Within 30
minutes of deplaning, we were
at the co nvention site, baggage
in hand. In fact, the Red Lion
sent over a courtesy ca r to pick
me up and drive me over. Now,
that 's service.

I did not attend last year's
conc lave in Baton Rouge, but I
have heard the disaster reports
first-hand, especially from drs­
grunt led dealers and maoutac.
turers who were un happy wi th
the way things went. I think that
Newington must have list ened
t o the complaints, because
none we re heard this year. I
tape-recorded interviews with at
least ha lf of the manufacturers,
manufacturer reps, and dealers,
and to a man they were ecstatic
about the facili ties and crowd
turnout at SEANARC '80. Both
DSI and Opto just about sold out
all their merchandise, and new
products at the manufacturers'
booths drew day-long crowds.
There was even a very novel
grand prize: a year's lease on a
VW Rabbit equipped with a two­
meter radio.

There were seminars galore,
running right throug h to the
close of the show on Sunday. In
tact, that was the reason I was
in attendance. I had been asked
by the planners of two seminar
sessions to appear on their pan-

els, and I spent most o f Satur­
day morning and part of the
afternoon on the dual session
repeater-Fja panel. I had to ex­
cuse myself around 2:30 in order
to make it to the media seminar.
Both were we ll attended. I' ll get
into more detail about these two
sem inars later on, but for the
moment let me continue with
the convention overv iew.

Satu rday night's banquet was
a tot al sellout even before I ar­
rived.ln fact, I did not get to the
banquet and wound up having
dinner with two friends at a res­
taurant. I can give you a simple
reason for the banquet sellout:
Its featured speaker was my
friend Roy Neal K6DUE of NBC
News. Roy is probably one of
the best publ ic speakers around
these days. His sto ries of the
early days of amateur rad io and
covering the early days of the
space race, co mbined wi th his
person al proj ect ions for the
future of amateur communlca­
trcns, make for a tru ly awe·
Inspiring even ing. I know this for
a fact, as I was at his tal k in St.
Louis at ARCH '80 when he left
his audience spellbound. I was
able to obtain an audio tape of
his talk this time and spent a
good part of the next morni ng
pu lling out bits and pieces of it
and f itt ing them into a West link
newscast that would ai r that
even ing , even before I returned
to Los Angeles. At about 10:00
am Sunday morning, I cornered
Gordon West W B6NOA and
conned hi m into pl aying
reporter for this story. We went
off for half an hour and recorded
the anchor sc ript on cassette.
An hour late r, the tape cassette
of Roy'S talk, another with eor­
don's report, and a copy ot the
script we re en route back to
Westli nk 's Production Coordi·
nator, Bill Orenstein KH6IAF, in
l os Angeles.

Every convention has a cer­
tain air about it. A topic that's on
just about everyone's lips. This
one wa s no different, and the
topic of the day seemed to be
combatting the problem of will­
ful and malicious interference
caused to amateur communica­
tions by ot her amateu rs who
chronically violate the amateur
reg ulat ions. Maybe the pres­
ence at the convention of Joe
Merdler N6AHU (wno has been
leading the cleanup campaign)
and the head of the League' s
Ad-Hoc Commillee on Ma l i­
cious Interference, Carl Smith
WQBWJ, along with Southwest-

ern Division Director Jay Hol!a­
day W6EJJ (also an activist in
this area) had something to do
with this. I cannot say. I will tell
you that the problem itself and
findi ng solutions to it were on
just about everyone's lips. An
example of this was at the
Repeater and FM Forum, at
which the topic dominated at
least half of the morning ses­
sion and came up again at the
afternoon session. It was at this
forum that I first learned that the
l eague had announced the for­
mation of a new task force to
work at combatting the problem
on all levels. The exact make-up
of this task force was not an­
nounced, though it will have as
members those who are ccnsto­
ered experts in the problem and
f ind ing solut ions to it. Carl did
remark that a good deal of the
effort will be made at the local
level t hrough exi st ing radio
clubs, repeat er councils, and
'r-nunt groups. Exactly how the
task force will perform its ap­
pointed duties was no t made
clear.

As long as we are talking
about the Bepeater-Fjvt Forum,
let me continue for a moment.
This session was hosted by the
Western Washington Amateur
Relay Assoc iat ion, or WWARA
for short. The panel consisted of
WWARA President John Mar­
cinko W7FHl , Secretary Clay
Fre inwald K7CR, and memo
bers Dale Justice K7INWR and
Bob St. Andre WA7NAN. Others
included ARRl Vice President
Carl Smith WQBWJ, Hudson Dlv­
isicn Vice Director and VRAC
board li aison George Diehl
W2IHA, Oregon Regional Relay
Council UHF Coordinator Neil
McKi e WA6KlA, and yours truly.
I should note that I was not a
di rected re presen ta t ive of
TASMA, 220·SMA, or SCRRBA. I
was asked by Ray Clark K5ZMS
of SMIRK to represent 6·meter
weak-signal interests at t he
meeting, but in actuality I was
invited based on my experience
in frequency coordination mat­
ters rather than as a representa­
tive of anyone specific group. I
must say thai being in this poet­
tion made me feel more at ease
than when I have had 10 repre­
sent someone else's views as
has happened in the past on oc­
casion. I kind of like being able
to be myself and speak my own
mind. This seminar put me in
that very position and I felt very

Continued on page 189
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enter the new world of TEN-TEe
~.~~

~"l

new features, new performance + all 9 hf bands
NEW - ALL 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go.
with crystals supplied for seven bands (crys­
ta ls lo r 18 a nd 24.5 MHz bands available
when bands are ready lor use) .
ALL SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer.
NEW 3-MODE. 2-RANGE OFFSET TUN·
ING. Another TEN-TEC Itrst..; (1) Offset Re­
ceiver Tuning, IZI Offset Trensmttter Tuning
and (3) Offset Transce iver Tuning. None
other MS it For complete [lexibihty. to meet
an needs. fine tuning or Ox. 2-range:s: ~ 500
Hz or e 4 kHz.
OPTIMIZED RECEIVER S ENS ITIVITY.
For an ideal balance between dynamic range
and sensitivity... from 2 ~Von 160 to 0 .3 p.V
on 10 Meters.
NEW OPTIMIZED BANDWIDTH. Seven
response curves-four for SSB. three for
CWO Standard i-f filter is an 8-pole 2.4 kHz
crystal ladde r type. Options include a 1.8
kHz 8-pole crystal ladder type, a SOO Hz 8­
pole CW filter and a 250 Hz 6-pole C W filter.
Swi tch an optional filter from the fro nt panel
to put It in series for up to 16 poles of filte r­
ing. And the standard CW ecnve audto filter
hes 450 and 150 Hz bendwtdths for added
attenuation. New toggle switches select i-f
end eudjc filtering. Selectivity for eny srtua ­
non.
BUlll·IN NOTCH ruren. Variable null
eliminates unwanted sigMls a nd earners in a
pass band from 200 Hz to 3.5 kHz with a
notch depth of more than 50 dB.
NEW BUill-IN NOISE BLANKER. Stan­
dard equipment. New 2 -pole monolith ic
crystallilter handles big signals easily. makes
impossible locations usable.
GREATER DYNAMIC RANGE. Beller than
90 dB. typically. Red uces front -end overload
and distortion. P lus a PIN diode switchable
18 dB attenuato r on the RF gain control.

NEW " HANG" AGe . Smoother operation.
2·SPEED BREAK·IN. "Fast" or "S low"
s peeds. "Fast" fo r Instant, full break-in .
"Slow" has a longe r mute lime before re ­
ceiver is actuated fo r working crowded bands
with heavy QRM end for mobile.
WWV RECEPTION . On the 10 MHz band.
DIGITAL READOUT. 6 shielded 0.43· LEOs
with 5 in red. the 6th (100 Hz) in green.
S EPARATE RECEIVING ANTENNA CA·
PABILlTY_ Use with separate components.
Instan t break-in linears, o r trensveners.
"S"JSWR METER. Easy-to-read. Electron­
ieaRy switched.
200 WATTS INPUT. On all bands. when
used with 50 ohm load . Proven , conser­
vatively rated design. FuDy warranted for first
year. p ro- ra ta warranty for five extra years!
l00~ DUTY C YCLE. Full power hour after
hour without fail . Idea l for RTI"Y. SSTV or
any hard usage.
BUILT-IN VOX AND PTT. S mooth VOX
with 3 front panel controls. And PIT control
at both fro nt end rear panel jacks.
BUill-IN PHONE PATCH JACKS . Easy In­
terface to speaker and microphone signals.
BUIU-IN CW ZERO-BEAT SWITCH. Puts
you o n exact frequency of a station being
worked without being on the air.
B UILT-IN ADJUSTABLE SIOETONE.
Vary pitch and volume for easy listening.
ADJ USTABLE THRESHOLD AUTO ­
MATI C LEVEL CO N T RO L. From lo w
power to fuD output with full ALC control.
FRONT PANEl CONTROL OF LINEAR
OR ANTENNA. Auxiliary bandswttch ter­
minals on rear panel permit simultaneous
control of external relays or circuits.

AUTOMATIC SIDEBAND SElECTiON.
And you can reverse it with the mode switch.

SUPER AUDIO. A TE N-TEC trade mark.
Proper sha ping plus low distortion.
IMPECCABLE SIGNAL Clean. Easily ex ­
ceeding FCC requirements, thanks to metic­
ulo us design. fine compone nts, a nd conser­
vative ratings.
HIGH STABILITY. Devia tio n is no more
than 15 cycles pe r degree te mpe ra ture
change after warm-up.
HIGH ARTICULATION KEYING. 2v.z msec
rise and decay time for sharp. dean keying.
BUill-IN SPEAKER. Built into the bottom
of the cabinet sheD. Compression-loaded for
better quality and higher effidency. External
speaker connections on rear panel.
PLUG-IN CIRC UIT BOARDS. For easy re­
move! if needed.
FUNCTIONAL STYLING. Da rk fro nt panel.
convenient control groupings, " cla mshe ll"
cabinet, full s hielding, and easier-to-use size:
5-¥."h x 14 Y."w x 14"d.
POWER. Opera tes on 12-14 VDC for mo bile
o r sto rage batte ry use. Fo r 117 VAC use, an
external su pply Is required.
FULL ACCESSORY LINE. Model 217 500
Hz CW filler $55, Model 2 19 250 Hz CW fi l­
ter $60. Mode l 2 18 1.8 kHz SSB fi lte r $55,
Mode l 243 Re mote VFO $1 39. Model 255
Power Supply/Speaker $1 69. Mode l 280
Power Supply $ 139. Model 645 Dual Paddle
Keyer $85, Mode l 670 Single Peddle Keyer
$34.50. Mode l 23412 14 Speech Processor &
Condenser Microphone $163. Mode l 247
Antenna Tuner $69. All in matching color.

Model 546 OMNJ -Series C . • • • • .. $1189

See your TEN-TEC dealer. or write for full
details.



Jim Cain KtTN
306 Vernon Avenue
Vernon CT 06066

last night I dreamed it was
the peak of the sunspot cycle,
all the new HF bands were in
place, and I was sitting at the ra­
dios wit h five minutes to go
before the big OX contest. I had
antennas for all nine bands on
160-1 0 meters and was ready lor
a big effort. With four minutes to
go, I programmed the memory
keyer, sharpened all the number
three pencils,and made certain I
had a " dupe" sheet for every
band; it look three cut up gro­
cery cartons 10 provide backing
lor nine sheets and Ihey were
strewn here and there.

Wi th three minutes to go, I
checked 160, often open at 0000
UTC this time of year; yep, some
Caribbean DXpedit ions were
warming up for their skeos at
con test beginning. 80 was open
to Europe pretty well , ditto on
40.Thenew 1Q-MHz band sound­
ed like 40,only with Slronger Sig­
nals. Good old 20 meters was
gOing 10 be open eu lorty-eight
hours of the activity. Two min­
utes to go as I checked 18 MHz;

Japanese contesters warming
up there, as on 21 and 24 MHz.
Heard deep Russian Asians on
10 meters. What band to do
first?

A minute left now, with cern­
mercret amp lifier warmed up,
homemade linear for the three
new bands cooking away, trans­
ceiver with its t s-posmon band·
swilch ready . I reached for Ihe
to-pcsuton antenna selector
knob bul it started spinning by
itsell-l60, eo, 40, 30, 20, 18, 15,
12,10. dummy, dummy. dummy.
The automatic digital selector
which puts the transceiver on
the appropriate amplif ier began
clacking away in unison but out
of sync with the antenna switch.
Then dupe sheets began flying
around the room in a paper hum­
cane but there was no wind any­
where and ...

I put the headphones on to
hear whal was happening to
cause this (nuclear war ,
maybe?) while the receiver
switched itself from band to
band and mode to mode. It was
JA stations on 160, static on 10
meters, the Woodpecker, or was
it just my ears? Then the clock
struck. Everything went back to
normal electronically and I had
a nervous breakdown.

Of course it was only a dream,
but this is no joke. Mel Farrer of
KlM Electronics gave a talk last
month at one of the conventions
on the coming new bands and
mnteo that log periodic anten­
nas just may be a necessity to
the operator who wants to have

capabilities everywhere he is al­
lowed in the HF spectrum.
DXers have always been ready
for any contingency: The Carib­
bean DXpedition which falls
prey 10 extremely poor ccncn­
tions and can only make con­
tacts on 3.5 MHz CW, for exam­
pie.

U has been just a year since
word began sneaking out of
WARC that some new euoce­
t ions were in store for amateu rs.
Of course, we don't have them
yet. but another year might see
at least one band open. The
ARRl Board of Directors has at­
ready made recommendations
on the 1Q-MHz band, and the
others will be undoubtedly
treated in upcoming meetings.
Some manufacturers already
had radios that could be crys­
tailed for a certain number of
new bands and others have
come out with brand new rigs
that can work on the three new
slots. Pretty soon the rest will
have caught up and certainly the
an tenna manufacturers only
have to change a lew cutting fix­
tures to make new lengths of
booms, elements, quad spiders,
and matching devices. We in the
industrialized countries will be
ready. Amateurs in areas where
home brew is still the norm will
have more work cut out for them
but we wager that come opening
gun, the Russ ians and others
will be there with us.

Remember November, 1968,
when the new Extra class seq­
ments on 80- and 15-meter
phone opened up? aoth were
packed at 0000 UTC, although
there had been some doubt as
to ilthe FCC had meant Novem­
ber 23 local lime or UTC. What
the heck. hams use UTC and
who could wail? That was an ex-

citing evening, but when an en­
tirely new band opens, the Extra
segments will pale by cornpan­
son. It will be the biggest hap­
pening since the opening of 15
meters 25 years ago.

We are currently struggling
with an antenna dilemma which
hin ts at the nature of the upcorn­
ing situation. Our old dilapi­
dated tower win support one an­
ten na and one human being at
the top-no more. Our 6-ele·
ment tribander is coming down
to make way for a homemade
7-element t o-meter beam in
honor of 1980, probably the last
Iruly good year of this sunspot
cycle. That will mean no beam
on 15 or 20 meters, but it is nice
to be really competitive on at
least one band! If a new country
comes on bul avoids 10 meters,
we can probably work them with
the vert ical on one of the other
bands. The tribander works OK
on all three bands but is just not
a real beam, in our eyes. It is
time to get used to that sort of
thing because the new bands
are going to require a bunch of
compromises by most of us.
There will be a lot of dipoles in
use on the new bands that first
season, which might not be a
bad thing as it will allow more
people to use the bands, signals
not being so overpowering .
Much of the activity will be sans
amplifier, 100, also not a bad
thing.

And don't forget the race for
z-bano DXCC, 7-band WAZ. and
7-band WAS!

As for this year, in early Sep­
tember 10 meters was already
open to Japan from the East
Coast. As the peak of the cur­
rent sunspot cycle is generally
accepted to have taken place in
November, 1979. it would seem

Anne DF3KXIFRQACB and husband Hans DK9KX , working CW
from Glorioso.

14 73 Magazine. November, 1980

These were the antennas near the operating site of las l April's
Glorioso Island operation by a six-member German team.
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Active Ja panese DXer JA1JXR proudly displays his American­
made ham gear!

FH8YL (above) and husband FHBOM are the two active amateurs
on Mayotte Island,

QSL Managers- Lists of OSLing information are ava ilable everywhere, and we do mean
every where. We have tried to make this lis t usefuf in a speciaf way by listing stations actively
worked on the bands during the month of August. tnts ts a regUlar part of this OX column in 73.
You will note some listings wh ich are the same as they have been for years. The idea is to pro­
vide you wi th useful in formation for your recent DXing.

DXer s ref er t o th e m a s
"entit ies," not countries, they
are legi ti mate for DXCC be­
cause exec is merely a game
which the rocks and reefs make
more interesting and fun to play.

And bes ides, the Rand Rs are
not as rare on the radio as some
countries. Furthermore, world
po lit ics actually plays little part
In DXCCing , thus no attempt
need be made to have OXCC re-

reasonable to assume that 1980
will be about the same propaga­
tion-wise as 1978, and thus tar
that is holding true. K1RM set an
all -time rec ord in the CO
Wor ldwide Phone Contest last
year on 15 meters, the highest
single-band score ever on any
band , and he is out alter 10
meters this year. His record, if
nol broken in 1980, will surety
stand until the next sunspot
peak. VP2KC made an incred i­
ble 38 million po ints in the multi­
transmitter category which may
also stand lor a few years.

In some ways, it m ight have
been fun to get the new HF
bands now, at the peak, but thai
al so might have diluted their im­
pact. Actua lly, they will be most
handy when sunspots are down,
as we will all have more choices
of where to effect our cc mmum­
cat ions. And we are being given
time to gear up for them (pun in­
tended) by having a lew years.
Now, if the deal doesn 't fa ll
through (you know poli ticians),
we will be ready.

ROCKS AND REEFS
UNLIMITED

About two dozen entit ies on
the DXCC countries list have no
permanent popu lation ; some
have weather stations with roo
tating crews and some just have
zero people always, except for a
boatload of visiting hams every
decade or so. With some regu­
larity, the " should these count
for DXCC?" question comes up.
The arguments are we ll-worn
but bear repeating here.

On the pro side of the argu­
ment, the just if icat ion goes like
thi s. Alth ough u ninhabited
rocks and reels are certainly not
"countries" in the average per­
son 's eyes, and even though

Call
A4XIH
A7XA
A7XQ
C07RCB
c S l e.
CT2CE
Cl 2DE
C31MJ
C31MK
C3I MS
C3ITD
C31ue
C31UI
C31U N
C31UZ
C5ABK
C5ACC
C5ACO
OX3U8J l
WA2UUKiDU

D...'
'AOW
ELM
FB8XV

''''"'0
FM79W

'"NM
FM"FJE
FPQFOM
FROFlO
OJ2BW/HB"
DF4GUlHBIL
HKiJBKX

HS1A MI
H44PD
H44SH
121ZCilA5
J28AZ
KG4KK
KG4WM

'C6DC

W6$0ltlX

'"G4GIR
OJ9ZB
PO Bo_ 4141, Doha, Cata.
eo_ 52. c.....guey CNo IRCs.
CTlXK
AGll(
WBJIFQ
EA3NE
EA3WZ
EA3MS
WAJOMQ
Dl7HZ
K7VAV
DF3 HN
W9 7VQN
G3lCP
KB4GO
W2lK
JA3UB
WB9MFC
WB2QHO
Bo.~. Cue'a
K4SE
F6GtU
F6EV8
WB4tWW
WB4AXN
F5VU
FPQFON Wl1HN
eo. 200. TamPO<' Yla 97430 France
Cal/book add'''55
Cal!book address
WB40 FH PO Bo. 1139,
West Palm Beach Fl33402
VE3DPB
Bo. 350. Han lan, Solomons
A0 1S
12USR

"'"N6AWD
W e l COR
AD1S. G, Adl"ns. PO Bo_ 327~.

Okla_ C,ty OK 73123
KASCCO

OHiJSUF
OH 2VYIOHII
OHiJ XZ
OJIIMA
PJ2 FR

"""DJ1UStSTJ
SWAO
SV' AT

'''""TU2lJ
TU4AT
TU4AW
T3AT
UA 1PAL
VK9CCT
VK9ZG
VP2KC
VP2M M
VP2VGA
VP6PP
voscv
VU2RAK
YJ8DH
YJ81ND
ZB2GK
ZK1CF
ZK2YY
ZLJMo\IC
38880
,BUY
3B9ZV
3D2fl
3D6BS
4S7EA
5H3AA
5NiJKUY
SZ4YV
60iJOX
807AZ
9G1RF
9G 1RI

,"''''
9Vcs"

fleet the world at large, Le., rea l
countries.

The can side of the argu ment
points out that it Is nearly Im-

Continued on page 187

CHI PA
CallbOQl< address
CH2 Kl
8I800HIINA

""W B2FLB
DF2RG
KA2FRP
AF48
W5RU
Bo. 520, A bid jan
HB98TO
K5TC
G3XZF
UA10SM 80_ 41, Archangel
VI(5Q X
VK30T
W4HR
W 1COC
WA3U8 N
W6TK V
K5HK
W8ITNY
JA3ARY
Bo. 39. Pori Villa. VanUlU
Bo.292
ZL.2ACF
KSVY
WB8WMS
KSBDX
ZL1BIL
ZL18IL
W5R80
N7RC
WB90CU
eo. 83, Beqarncyo. Tanzania
Jl l l MO
JA2AJ A
12YAE

Fou' Winds. Male , Mald 'Y" s
WA1 ZFS
80' 16, Ghana
8u.eau
9U8W
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CONTESTS

CALENDAR
324
210

372
66

74

74

24

170
8

196
150

112

168
156

8
8

140

182
58

326

146
140

104

K1KJT, N1AS, W1FJI

KA7EOG
Pennsylwanla

WA3JXW
Washington

WDGOCl
K7NW

Wisconsin

New Jersay

Oregon

Delaware

Oklahoma
WD51CO
KA5FVJ

Georgia

WtolL
New Mexico

KB5Da

N. Dakota

Montana

Nebraska

K9CW
WA2WJL
W2CC
KA2EGO

New York
WB2THN
W2WSS

-cow

Kentuclly
WA4aMa
AB4Y

K4VN

K7PGl
KA1EA

KA'CLS

N3AHA

Continued on page 199

bands on CW and SSB. No
cross-band or cross-mode con­
tacts are permitted. For a con­
tact to be valid, one of the two
stations must be an IPA RC
member. Each station can be
worked only once per band.
EXCHANGE:

Non-members send RS(T) and
serial number. IPA members

58

582 K9GTa
120 K9GDF

STATES
Arizona

Calltornia

SPONSORS

LU6EF
PA3AIC

High NovIce Score KA1ClV with 4,500 points
High Score in 1980 Mass. aso Party-

WB1ANTwlth 165, 330 points
High Club Yankee Clipper Contest Club with 244,394 points
K1UR wor1ted 8 counties mobile-

1st in 3, 2nd in 4, and 3rdin 1.
1st Argentina

1st Nether1ands

AK7J

W6TPC
W60UL

Sr/slol County
K1KJT 91,576
N1AS 15,150
W1FJI 14,112

Essex Counly
WA1UZH 10,802

Franklin County
K1UR 554

Hampden County
K1UR 6

Hampshire Counly
K1NWE 90,530
K1UR 342

P1ymoulh County
WB1ANT 165,330
KA1GG 70,710
K1VUT 18,142

Berkshire County
WB1HIH 104,576
K1UR 9,230

Middlesex County
KA1CLV 4,500
K1UR 176

Norfolk County
N1ADY 10,878
K1MEM 7,602
K1UR 170

Suttolk County
N1EE 68,262
K1UR 24

Worcester County
K1UR 156

1980 MASSACHUSETIS
aso PARTY

IPA CONTEST
contest periods are: 0700 to

1000 and 1400 to 1800 GMT on
both days, November 8 & 9
The International Police As­

sociation Radio Club (IPARCj
British Section is sponsoring
this year 'S contest. Partic ipants
are eligible to work the Sherlock
Ho lmes Award (SHA) and the
contest is open to all rad io
amat eurs and SWls. Use all

RESULTS
FREQUENCIES:

CW- l805, 3560, 7060, 14060,
21060,28160.

SSB-1815, 3975 , 7275 ,
14325,21425,28650.

Novice-3710. 7120, 21120,
28120.

SCORING:
DEL stations score 1 point per

050. Mult iply total by the num­
ber of ARRl sections and OX
cou ntries worked .

Others score 5 points per DEL
station worked. Multiply tot al by
the number of DEL counties
worked on each band and each
mode (maximum of 36 multi­
pliers possible). Three DEL
counties are Kent. New Castle,
and Sussex.

ENTRIES & AWARDS:
Appropriate awards will be

given to the top scorers. In addi­
tion, a cert ificate will be award­
ed to all stat ions working all
three Del aware counties. If you
wo rk all three counties and want
the WDEl Award , send two
t s-cent etamos and an address
label. Mail logs by December
15th to: Charlie Sculley AE3H,
103 E. Van Buren Avenue, New
Castle DE 19720. Send an SASE
for a copy of the results.

once per band and mode lor
aso and multiplier credi ts.

EXCHANGE:
a s o number, RS{T). and DEL

county, ARRl sect ion, or coun­
t ry.

ARRL Sweepstakes-CW
Delaware Valley Radio Assoc. aso Party
European OX Contest-RTTY
IPA Conlest
Delaware aso Party
Internatlonal OK OX Contest
DARC Corona 10·Meter RTTY Contest
ARRL Sweepstakes-Phone
ca Worldwide OX Conlesl-CW
ARRL 160-Meter Conlest
Connecticut aso Party
ARRL 1()·Meter Contest
Hunting lions in the Air
73's International 160-Meter Phone Contest
FRACAP Worldwide Contest
1981 SSTV Contest

Nov 1·2
Novl·2
Nov 8·9
Nov 8·9
Nov 8-9
Nov9
Nov 15
Nov 15-16
Nov 29·30
Dec 6-7
Dec 6-8
Dec 13-14
Jan 10-11
Jan 17·18
Jan 18
Mar 7·8

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

DELAWARE aso PARTY
Starts: 1700 GMT November 8
Ends: 2300 GMT November 9
Sponsored by the Delaware

ARC. Stations may be worked

DELAWARE VALLEY RADIO
ASSOC. aso PARTY

Starts: 0000 GMT November 1
Ends: 2400 GMT November 2
The Delaware Valley Radio

Association is ce lebrating its
50th year of operation with this
f irst annual aso party. Con­
testants must work a total of
five DVRA members on 80
through 10 meters during the
48-hour per iod. Use the lower
portion of each General c lass
phone and ON band.

log sheets are to be submit­
t ed to : Will iam Cunnane
KA2BBZ, ApI. 18, Princeton
Arms East , Cranbury NJ 08512.
Please include an SASE. All par­
ticipants with the required num­
beret a s o s wi ll receive a formal
pri nted award.
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period. At a 1 second gate time the counter will display a new
cou nt every 1.2 seconds, on a 10 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds is the max imum
time required between d isplay updates for any resolution on
any model listed).
7. PORTABILITY: All models are delivered with a 115 VAC
adapter. a 12 VDC cord with plug and may be equipped with
an op tional nt-cao rechargeable battery pack installed within
its case. The optional Nt-Cec pack may be recharged With 12
VDC or the AC adapter provided .
8. CO MPACT SIZ ES: State-ot-me.Art c ircuitry and external AC
adap ters allowed design of compac t easy to use and transport
instrumen ts.
Series 80 10/8013: 3" H x 7-112 " W x 6·112 " 0
Series 7010: 1-3/4 " H x 4·1/4" W x 5·1/4" 0
9. MADE IN U.S.A.: A l l models are designed and manufactured
al ou r modern 13,000 square foo t tactutv at Ft. Lauderdale ,
stortoa.
10. CERTIFIED CALI BRAliON: All mode ls meet FCC specs
for frequency measurement and provided with each model is a
cert i ficate 01 NBS traceab le ca libration.
11. LIFE TtM E GUARANTEE: Using the latest State-of-the-Art
LSI c irc uit ry, parts count is kept to a min imum and internal
case temperature is on ly a lew degrees above ambient
re sulting In long comoonentute and reliable operation. (NO

cu stom IC 's are used.) To demonstrate our confidence in these
designs. all parts (excl ud ing batteries) and serv ice labor
are 100% guaranteed tor nte to the ori g inal purchaser.
(Transportation expense not covered).
12. PRICE: Whether you choose a senes 7010 600 MHz
counter o r a series 8013 1.3 GHz inst rument it wi ll compete
at twice Its once for com parable Qual ity and perf ormance,

MODEL 8010Al8013 1.1 GHzJ1 .3 GHz

MODEL 70 1QA 600 M Hz

1. SENSITIVITY: Superb amplifier circuitry with performance
that can't be matched at twice the price . Average sensit ivity
o f better than 15 mV lrom 10 Hz 10 500 MHz on every mode l
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010Aand8013.
2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz
over 50 MHz.
3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shieldi ng
and minimize RFI so necessary in many user environments.
4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 80 101
8013 series and optional on the 7010 series is a buffered
10 MHz clock time base inpu t/output port on the rear pane l.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand­
ardize cali b rat ion of all coun te rs at a faci lity with a common
10 MHz external c lock signal, calibrate scopes and other test
equipment wi th the ou tpu t from precision time base in
counter. et c ., etc.
5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Our ± 1 PPM TCXO (temperatu re comoen­
sated xta! oscillator) and ± 0.1 PPM TCXO are sealed un its
tested over 20·40·C. They contain voltage regulation c ircuitry
for immuni ty to power variations in main instrument power
supply, a 10 turn (SO PPM) calibration adjustment for easy,
accurate setabili ty and a heavily buffered outpu t prevents
c irc ui t loads trom affecting osc illator. Avenecre in the 8010 and
8013 senes IS ou r new u ltra prec is ion micro power proport iona l
oven oscillator. With ± .05 PPM typ ical s tabili ty over 10-4S"C.
this new t ime base incorpora tes all o f the advantages 01our
TCXO's and virtually none o t tne d isadvantages 0 1 the trac t­
nonar oveneeo oscillator: Requires less than 4 minutes
warm-up ti me. small phys ical si ze and has a peak cu rrent
drain 0 1 less than 100 rna.
6. RAPID DISPLAY UPDATE: Internal housekeeping
functions req uire only _2 seconds between any
gale or sample time

RANGE 10 MHz TIME BASE AVG SENSITIVITY GATE
RESO~UT.ON

EXT. CLOCK SENSITIVITY NI·CAO100 EL
tf rom lO HI' S1 AI1l1l1Y AGING OESIGN l OH' lo ~MH. 5000 IolHz 10 I IGHI ti MES 12 MHz 60 M HI Iola . _Freq INPUT/OUTPU1 CO NTROL BATTERY PACI(

''" • 1 PI' '"' '" lO ~ Z ves
NO ."

6OO M~Z <l PPM YR TCllO' I" mV N> 1 I 10 'M'C ' N, 1 ~o
!600 M ~ ZI OPTIONAL OP11ONAL

10 1A . 0 1 PI''"'

''" • I PPM
TCllO ' ". 10 Hz ." '"

ves
10 IA 1 1G~. " O 'PPM <. I PPM YR I:' mV "'., or 1 1 ioeec ' N'

, N ,
, ' 1 G~ OI STANDARD OP TION AL

JIOlbA • 05 PPM ocxo-.

'" .01 PPM TCxO' ". lO ~z ves -es
1 JG~ .. 1 PPM YR I:' mv JOm v , N, 1 HZ

1I3 0 HZI STANDARD
ves

O PTIO NAL

"'" • 0:. pp,", OC~O· . 0 1. 1, 1, 10 sec

; RIES 7010A

(l l0A 600 M ~Z Counte' · 1 PPM 1CxO
'010_tA 600 MHz c oco ter. 0 1 PPM TCXO
~ TlONS

'O-~ ~ a,,(j 1 ,,11 1 11 B~ , lin O I S ~O '.•m\
~i -C ad · 70 1 N,·Cad Bat te,~ Pac ~ & Cha'g,ng

COft Um y InSla lled tne.oe Un il
'-ColO blefna l Cloc~ Inpul!Oulpul
~C·lO Ca rrVCase - Padded BlaCk V,nyl

519995
524995

519.9"
53500
$995

SERIES 80 10AI8013 ACCESSO RIES

a801 0A I 1G~z coueter . 1 PP M 1CXO $399 .00 a TA-l 00 Te les c ope an lenna w<1h

aSO T01A 1 1G~z Counte, 0 1 PPM TCxO $450 00 " g~1 an gle BNC $ 995
a801 0 05A I.3 G ~lCoun le' · 05 PPMO ve n S49900 a P-l00 Probe. 50 O~m , IX $ 13 95
a8013 1 1_3 G Hz cecorer. 0, I PP M 1CXO $55000 a p·l0 1 Probe . t. c.sass
a8013 05 1.3 G~l Counter - .05 PPM Oven 559900 Aud 'o Usage 516 9"

a P 102 P' obe. ~ ,-Z

OPTIO NS Ganeml Purpose 516 95
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C"curtrv InSI<ll led Ins'de unll X 10 X 100 XWOO $"995
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5821 .E. 14th Avenue, Fort [ au erdale , Florida 33334
-ERMS ('rdllrs 10 U S and Canada ada ,, " fOr sn'oo.ng l\a n(1 hng dnd ,"sura"ce 10 d md ' m um o f $ 10 00 A' o t....., o r""' S <lOO 1S
.0 0 1tJ.,$Z.oo..Ida crcers adO.. 0 SIalll ' d' P"rso"al cneo S m"st Clea ' eerc-e QO'l<fS a '" ,,"oP<"<!

1-800-327-5912
FROM FLORIDA (305) 771 ·205112



Fig. 1.

RTTY LOOP

" f Cf '~[ "

t "'" OUT .~ ~.m.. .- J~:

l~OUT - '" r".....s.. 'r n .

1881 .u"'" '..

._.
-~

Sl-il«)O
M_

l
.0• • LOCII' -"

1

..
ecce...

1

Marc I. Leavey, M.D. WA3AJR
.fOO6 Winfee Road
Randallstown 1.4021133

Novem ber-t he mon th 01
Thanksgiving! And what does a
co lumnist have to be thankful
for if not his readership. lei 's
take a look into the mailbag and
see what some of you have had
to sa y.

We sta rt off this month with a
note from Frank Salerno III In
Weirton , West Virginia, who
writes that he recently read 73's
In troduction to RTTY (available
from 7::15 Rad io Bookshcp at
$2.00) and wa s im pressed by
RnY art. Frank wonders il there
ere any current sources of AnY
pictures.

Sorry to say, Frank, I know of
none. A company representing
itself as a purveyor of RnY art
popped up in these pages a
number of months back, but no
one had seen any products. It
wou ld seem as though some de­
mand exists for this service,
though, and perhaps someone
wlll st ep into the void in the near
future. Until then, though, the
best way to get pictures is 011
th e air, ei ther in contacts or just
by monitoring. Especially at th is
time of year, with the Christmas
season approaching , the air­
waves are full of slei ghs, rein-

deer, and scantily clad g irls. If
you do not have facilities to re­
ce ive, perhaps another ham in
the area can help you out. Ask
around.

Ch aplain Pa u l E. Phe lps
WA8ZU/6, a major in the U.S.
Army stati oned in Californ ia,
writes about his 6800 computer
system, based on the Motorola
MEK·D2. With 40K 01 RAM, a
Percom lFO·4oo disk, and a
HAL OS-30OO terminal, Paul has
more than a minimal system ! He
would like to use his ASCII prlnt­
er, type unspecified, to copy off
the air. His stumbling b lock is
gelling the five-level Baudot
code into the com puter for
t ranslation to ASCII .

Well, Paul, there is no way
that I know al to in put live-level
Baudot at machine speed into
an ACIA. Although the ACIA is
basica lly a UART, it uses pro­
grammable reg isters to set up
the bit pattern, speed, parity,
etc. Five bits just ain't one of the
choices! Now, you can, if you
need to input through a serial
port , use a conventional UART,
such as the 1013, to Input f ive
bits onto an eight·bit bus, and
just ti e the extra bits down. The
technique I use in my Rny pro­
gram, also written for the 6800,
is to use one bit of a PIA as a
software UART, much as Mot or-

ere did when they c reated the
(in)famous M1KBUG. Since you
do not need the wh ole PIA for fn­
put, just one bit, you might look
closely at your existing 1/0 slots
to see if there is not one lone bit
hanging around that you could
use. The program publi shed
here about two years ago wou ld
make an easy job of receiving
with such an input.

Another military man, Capt. S.
C. Anderson W2GFN, USN RET,
drops a line about a machine I
have not heard much about. He
has a Teletype Corporat ion
Model 35 and believes that the
loop current should be 500 mAo
He notes that this Is no real
problem, as he has the 5OO-mA
selector magnet driver card. He
wonders, however, whether the
magnets should be in series or
parallel. Tell you the truth, Cap­
ta in, I don't know. Butl am sure
one of our readers does, and I
wl1l pass along th e information
as soon as I get it .

A letter Irom Cary , North
Carolina, brings news of a new
RnY repeater. Howard Cochran
W4PPN relates that a group has
formed to put a RnY repeater
on the air in the Raleigh, Nort h
Caro lina, area. The frequency
pair to be used will probably be
144.751145.35 MHz, in the new
lower subband. Apparently, th e
more widely used 146 .10/146.70
pair was al ready in use In the
area as a voice repeater. How­
ard makes a plea for groups in
other areas to consider arrv
when laying out band plan s, as
well as other non-voice users.

Of the cont inuing saga 01eet­
ting this piece 01 equipment
or that one onto Rny, there is
never an end. Charles Dykes
K4CUU of Florence, Alabama,
has been trying to key the FSK
ci rcui t on his Kenwood TS·1 80S
with an Info-Tech M·l 50. While
Info-Tech advised him that the
key board should work j us t
peachy, he has had pro blems.
With FSK, he is reported as hav­
ing hum or ac on his signal, with
a fuzzy mark. No problems are
noted with AFSK inpu t or SSB,
Just on FSK. Grou nds and all
have been checked, and Charles
even plugged a dummy plug into
the Jack and got the hum with­
out the Into-Teen or cable at ­
tached. Kenwood drew a blank.
Any of y 'all (he i s fr om
Alabama!) have an idea? II so,
drop me a note, and I will be su re
to pass it along to Charles and
the rest of us.

Storage o f messages, pic-

tures. etc ., is always a head­
ache, especially if you have to
contend with miles of punched
paper tape. Some years back I
tinkered with recording AFSK on
tape as a storage medium; that
wa s B.K.C. (Before Kansas City),
don't 'cna know, but it worked ,
after a fa shion. Now comes
word from Stan Henderson
N6BHTlDU2, a.k.a. NNNltlDR on
Navy MARS, that he is doing just
thai, and doing it well. Fig. 1 is a
diagram of just how he does it ,
too.

Stan uses a HAL DS·2000KSR
terminal and HAL ST-5000 oe­
modulator. The ST·5000 regener­
ates audio input as new AFSK
output tones. Recording these
c lean tones solves many 01 the
problems I used to have with re­
cording ott- tne-atr signal s. He
uses it 10 record many of the
transmi ssions passing through
his stat ion, which otherwise
would require paper tape. Since
he uses common audio cas­
settes, he has many of the same
advantages users of computer
cassette interfaces enjoy, such
as long recording t imes in a
small package and easy avail­
ability 0 1media.

The heartbreak Stan notes is
when you record a picture at the
beginning o f the tape, thus on
the leader. While Sian advises
us to check the cassette ca retui­
Iy to wind the leader past the
heads, he could al so use the
short leaderless tape now mar­
keted for computer use.

A small audio tra nsf ormer is
used to match the speaker out­
put to the 5QO.0 hm line; this
wou ld not be necessary if a
500-0hm output were available
Irom Ihe receiver. Any small,
cheap transto-mer o f the appro­
priate impedance should suf­
lice.

Stan has a viable system
here, wh ich should appeal to
th ose who cannot get paper
tape, or who need an auxiliary
storage system . Incidenta lly,
the RnY l oop in the Ap ril, 1978,
73 MagaZine covered various
kinds of storage media, inc lud­
ing aud io tapes.

More on the boards lor next
month- "Somethlng lor Every­
one," as the song goes. Have
something you would like to
share with other a'rrv or com­
puter freaks? Drop it along to
me, at the above address, for in­
cl usion in th e l oop. Please re­
member, though, if you want a
personal reply, to inc lude a sen­
addressed, stamped envelope.
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SOMETIMES
THE BESTCOSTS
A LITTLE MORE•••
BUT you get a LOT more

for your money.
For instance:

• Full length 72 character line and 24 line screen

• True "ASR" operation-type into 50 line on-screen
buffer wtlile receiving

. 150 line receive buffer and power off EAROM storage

e Ten HERE IS messages PlusC'N ID.WRU. and SEl-eAl
. Original sent-screen plus bfighVdim display of RXITX text

. Control Functions clearly marked on the keytops

e On screen status ind icators and time
e P31eye-ease green screen phosphor (white also available)

. A11mree modes-C'N". Baudot RTTY, and ASCII
Computer code

. Upper/ lower case ASCI I with all control characters;
110-9600 baud

. S16OO0 multiple active filters and detectors
for super reception

. Crystal control led TX tones matched to AX filters
for t rue transceive

. 'nterface l OOP, RS232. Ml l l88 and CMOS with
no extra options to buy

. Full RS232 Modem connector and fu ll or hall-duplex
lor computer use

. HAl one year warranty and ten years' experience
wilh ATIY

•••ANDTHEN
SOMETIMES
IT DOESN'T!

COMPARE with other similarly
priced systems-note these

extra features and better
performance for fewer dollars:

• Full length 72 character lines and 24 line screen
. "5emi-ASR" OPeration by typing into 255 character

buffer whife receiving

• Prewce the entire 1728 character screen
. Two programmable HERE IS messages plus eN 10
• Keyboard Operated Switch (KOSj for automatic TXJ AX control

• Bright/dIm displayof RXITX text
. Labeled controlled keys plus on-screen status line

lor easy operation

. A11three modes-eN. Baudot RnY, and ASCII
Computer code

. 1-175 wpm ON; 60. 66, 75. 100, 133 wpm Ba udot;
110, 300 baud ASCII

. Word wrap-around, Unshift On Space, Synchronous Idle

. Edit as you type with Word Mode

. H igh performance external demodulator rather than
buil t-in compromise

. Internal l oop Supply and Motor control for full nY
machine compatibi lity

. Solid state RnY l oop interface : both cathode and
grid-block eN ou tputs

. HAl one year warranty and ten years' expe rience in RnY
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DX·Yl CERTIFICATE

Known as the DX·YlAWAAD,
applicants may only be Yl coer­
ators. They are required to work
25 other Yls outside their own
country. All contacts must have
been made on or after April 1,
1958, to qualify.

All QSOs have to be made
from the same QTH, or wi thin a
25-mile radius. Contacts do not
have to be with 25 sepa rate
countries but contacts wi th 25
DX·Yls are required.

Do not send QSl cards! Have
your logs verified by at leasltwo
amateurs or a local radio club
official. Submit your log to the
Award Custodian; Emma Berg
WflJUV, RFD 2 Box 171, law­
rence KS 66044. Stickers will be
awarded for each group of 10
Yls contacted outside your own
country.

Even though there is no
charge for the DX·Yl Award, ap­
plicants may donate stamps or
small amounts of cash to defray
costs.

DX-YlCC AWARD

looking over the rules of the
DX-YlCC Award, I would have to
say that this is probably one of
the toughest awards on the DX
scene. To qualify, two-way corn­
munrcatrons must be made on
any amateur band with 100 dif·
terentncenseo DX Yls, with not
more than two Ylcontacts from
anyone country.

All contacts must be made
from the same QTH and not to
exceed a zs-mue radius if a
change of OTH is necessary.
Any band or made may be uti­
lized, but crosemcoe contacts
do not count.

YLs contacted must be lo­
cated in countries listed on the
AAAl DX Countries list. The
OSl confirmation must clearly
state the station contacted was
operated by a duly licensed wo­
man amateur operator.

OSls are to accompany all
award applications. Include a
li st of contacts in oreux order.
Inc lude the caustcn. operator's
first name, the band and mode
of operation, and the date and
time in GMT.

Though the award is issued at

Continued on page 785

E Apto 604, Brasilia DF CEP
70.000 Bras il, South America.

And while speaking of Yl
Awards, we have a couple I'd
like to mention that are being ct­
fered stateside.

I might add that th is award is
available to shortwave listeners
as well. The same award rules
apply.

PACW members who qualify
lor contacts are : PY8AA,
PY8ACR, PY8ACS, PY8AFH,
?Y8BI , PY8DP, PY8EL, PY8FI,
PY8HP, PY8JS, and PY8ZIC.

My special thanks to Fred
Van Aalst WR4RAD for provid­
ing this award information for
our column.

BRYLA AWARD

The Yls of Brazil offer a spe­
cial award incentive lor working
the many Yls of their own coun­
try and countries around the
world.

Known as the BAYLA Award,
the app licant must make con­
tact with v t,e of 12 countries on
3 continents plus8 Yls in Brazil.

List the usua l logbook Into r­
mat ion and have you r contacts
verif ied by at least two ama­
teurs, a loca l club secretary, or
by a notary public. Submit your
app lication along with an award
fee of 10 lACs to: Therezinha
Cardoso PT2TF, SON 102, Broce

CWSP AWARD

The CWSP Award is issued by
the "Sao Paulo Group of CW"
for all rad io ama teurs who have
worked five different members
of the organ ization on CW only.
To be valid, all con tacts must be
made after October 15, 1976.

Do not send OSl cards when
making application. Merely list
all five OSOs by stating the call
of the station worked, the date
and time in GMT, the band, and
signal report. Enc lose your ap­
plication along with an awards
fee of 10 lACs. Be sure to have
your list of contacts verified by
at least two amateurs, a radio
club secretary, or by a notary
public. SWl endorsements also
will be granted utilizing the
same rule requirements. Special
endorsements will be given lor
10, 20, 30, and additional muttt­
pies 0110 stations worked.

Mail you r application 10:
CWSP, PO Box No. 15.098, OtOOO
-Sao Paulo, Bras i l, South
America.

CWSP mem bers are: PY2 AA,
AAI, ACH, ADI, AEO, AES, APE,
AAX, ASI, ATl, AVB, AWL, BTR,
BW, BWD, BZD, CJW, CPU,
COM, CZX, DCP, HDP, DJE,
DML, DY, EM, EMM, ESY, FFA,
FWA, FWT, GPA, GVV, GXC,
GWF, GWO, GYB, JM, IN, JX,
KN, OE, AG, 51 , TA, WD, WS5,
XB, YP, ZA, and PY1DGI2.

+ 16 oz. postage charge for
overseas), I consider this man­
ual a must buy for the serious
award hunter. Be sure to inform
Chuck that you read about his
Awards Guide right here in the
Awards Column 01 73. And most
important, should you learn of
additional awards which either
Chuck or myself can utilize for
either of our awards publica­
tions, be sure to submit them at
you r earlies t convenience.

Order your New OX Awards
Guide by enclosing your pay­
ment to Charles Ell is, Box 1136
Welch Station, Ames IA 50010.

Traveling south 01 the border,
this month we learn of three very
popular awards from the coun­
try of Brazil.

PACWAWARD

The PACW Award is issued by
the Para CW Group, our South
American friends in Brazil. To
qualify for this award, amateurs
must have worked at least two
of the PACW members via CW
on or after January 1, 1980.

To apply for this award, state
the callsign, date and time in
GMT, and signal report. Appli·
cants are requested not to send
OSl cards! Have your list of
contacts veri f ied by two ama­
teurs, a club sec retary, or by a
notary public. Award lee is 10
lACs. Send you r applications to:
PACW, PO Box 203, 66.000
Belem, Pa ra , Brasil , South
America.

Bill Gosney WB7BFK
2665 North 7250 East
Whidbey Island
Oak Harbor WA 98277

Over the past year, it has been
my pleasure 10 work wi th a very
know ledgeable friend . Mr.
Chuck Ellis WtJYBV, founder, eo­
itor, and publisher of the New
DX Awards Guide. Determined
to consolidate a sing le source of
information for would-be uxers.
Chuck has compiled what I feel
is probably the most compre­
hensive awards manual in exis­
tence today.

I bel ieve one of the features
particularly original is that
Chuck has provided application
forms for the many incentives
offered. Though these applica­
tions are not a specified format
of the sponsor, they can be ap­
preciated as a great aid to the
many volunteers who have to
validate applications as they are
received.

Packed within the covers 01
this 164·page manual, you will
find award programs featured
from all parts of the world.
What's even greater, the manual
is assembled in a loose- leaf for­
mat so changes, addit ions, and
de letions easi ly can be made as
they occur.

A lot of hard work and coun t­
less hours burning the midnight
oil went into the editing of this
publication . Conservatively
priced at $1 4.95 prepaid ($1 4.95
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of these 24 unique
electronics books
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with a Trial Membership in the Book Club that guarantees to
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An Extraord inary Offer to introduce you 10 the benefits of Membership in

ELECTRONICS BOOK CLUB
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUENCY RANGE : Receive and transm it: 144.00 to 147.995 MHz ,

5Khz steps + MARS-CAP CAPABIL ITY BUILTIN (142-149.995 MH z).
• ALL SOLID STATE-CMOS PL OIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE! ONLY 6 3/ 4" J( 2 3/ 6" x 9 3/ 4". COMPARE I
• MICROCOMPUTER CONTROLLED : All scanning and frequ ency-control

fu nctions are performed by microcompu ter.
• DETACHABLE HEAD: The control head may be separated from the radio

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

retained even when the unit is turned off.
• MEMORY SCAN : The si x channels may be scanned in ei ther the " bus y"

or " vacant " modes for quick, easy location 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 especially usefu l for locat ing repe ater frequ encies
in an unfami liar area . AUTO RESUME. COMPARE!

• INSTANT MEMORY-, RECALL : By press ing a button on the microphone
or front panel, memory cnannert may be recalled for immediate use .

• MIC-CONTROLLED VOLUME AND SQUELCH : Volume and squelch can
be adjusted from the microphone for convenience In mobile operation.

• ADDITIONAL OFFSETS : Provides three addi tional offset vatuee : +0. 4
MHz, + 1 MHz and + 1,6 MH z. Other Offsets may atso be obtained.

• 25 WATTS OUTPUT : Also 5 watts low power for shari-distance ccmmun-

tcatton.
• DIGITAL SIRF METER: LEOS indicate signal strength and po wer out put.

No more mechanical me ier movements 10 fall apa rt !
• LARGE 'h -INCH LED DISPLAY: Easy- to-read frequency display

minimizes "e yes-off-the-road" tim e.
• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL :

Any freq uency may be selected by pressing a microphone or f ront-panel
switch.

• SUPERIOR RECEIVER SENSITIVITY : 0. 28 uV l or 20-dB quieting. The
squ elch senstuvrtv Is superb requi ring less Ihan 0.1 uV to open. The
receiver rad io circuits are designed and buil t to exac ting specifications,
resulting in unsurpassed recefveo-stcnar in telligibility.

• TRUE FM , NOT PHASE MODULATION : Transmitted audio quality is
optimized by the same high st andard of design and construction as is
found in Ihe receiver. The microphone ampli f ier and compression cfrcuns
offer intelligibility second to none,

• OTHER FEATURES : Dynamic Mic rophone, built in speaker, mobile
mounting bracke t , external remote spea ker jack (head and radi o) and
much, much more, A ll cords, plugs , fuses, microphone hanger, etc ,
included. Weight : 6lbs.

• ACCESSORIES : 15' REMOTE CABLE ... . .$29.95. CS-6R AIC POWER
SUPPL Y. . . . .$49 .95 . TOU CHT ONE MI C . KI T..... $39 .95 .
EXTERNAL SPEAKER.... .$18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8817 S.W. 129th Terrace, Miami. Florida 33176
Telephone (30 5 ) 233 -3631 • Telex : 80 -3356

Hou<s: 9·$ Mon.·Fri.

U.S . DISTRIBUTOR
DEALER INQUIRIES INVITED

1·800·3~7·310~



LEAKV LINES

HAM HELP

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

As long-ti me readers of l ea ky
Lines may know, my rearnne of
work is a bit o ff the beaten track.
I've been a professional song­
wr iter for years, having been
lucky enough to have produced
several pretty important songs.
Th is can lead to com plicat ions
when you want to get on the air
for a few con tacts. Word has a
way of getting around and il can
be a real prob lem.

One thing I duck immediately
is any query concerning the
t itles o f my songs. Then comes
the inevitable question: " Have
you written anything that I might
know?"

"Sure!" I answer, making a
joke oul of it. " The Star Span­
g led Banner," " Happy Birthday
to You" and " Hail, Hail, the
Gang's All Here." This usually
will d iscourag e any furth er
Ques tion s - bu t not a lways.
There' s always that persistent
cuss who gets an idea in his
teeth and hang s on like a bull­
dog . I genera lly tell him to go to
his local library's reference sec­
t ion and look me up in the
ASCAP Biographica l Dictionary,
where he can f ind the mtorma­
tron . But even th at doesn't satis­
fy some of t hese people ... they
simply won't take no for an
answer. But I want no part of it,
for good and ample reasons.

I was once in contact w ith a
ham who was interested in my
wri t ing c redits. Some days after­
ward, I got a piece 01 mai l and
for some reason failed 10 deal
with it in my customary fa sh ion.
(I generally mark it " REFUSED"
in b ig red letters and give it back
to the postman.) 1opened the en­
velope inadvertently and regret­
ted it immed iate ly, for there
were some song ly rics inside. I
glanced at them Quickly and
threw them right into the basket.

Apparently one was ca lled " I
Remember September."

About two years later, I wrote
a song called " November Mern­
ortee," a totally unrnetrncutehed
song that was unsuccessfu l. It
wasn't even my title, but that of
my co-writer. But , evidently the
guy who had sent me the unso­
licited manuscripts had a son
who had recently completed law
school, and he must have co n­
vinced th e joker that he ought to
f i le an action c laim ing plaqia­
rism or infringement.

I had to get an attorney, he
had to file briefs, and there were
all sorts of other costs involved,
not to mention the enormous
loss of time. Despite the noto­
rious tone deafness o f judges
and ju ries, the case was thrown
out. The guy didn't get a penny.

Why was he unsuccessful?
Simply because there was notn­
ing even remotely similar in the
two songs. Only the titles were
somewhat related because of
the use of a mont h and the con­
cept of memory. But tit les are
not protected by copyright. That
is wh y they wri te thousands of " I
Love Your . . . " songs. There's
no possibility of doing anything
truly original any more. All
songs are variations of other
songs.

Notwithstanding the unvar­
nished truth that professional
songwriters have no intention of
becoming involved with ama­
teurs, these characters (and
there must be millions of them)
insist upon Imag ining that the
world is just wa iting breatmess.
Iy for their " m asterpieces." It 's
ridiculou s.

that's why I detest it when
ha ms in sist on talking about
songs. How do you suppose a
physi cian would feel about ens­
cussing medic ine on the air?
How would a professional atn­
lete feel about argu ing with
some dummy who'd never gone
beyond sandlot, p ickup ba ll
games? I'm not looking for cot­
laboretors . . . 1have more than a
su ffic iency o f t hem . What
makes some amateur think that
a professional would be even re­
motely interested in collaborat­
ing with him?

I wasn 't exaggerating about
enormous th rongs of would-be

songwriters. I've been stopped
on highways by state t roopers
who, when they found out what I
do for a living , im med iate ly
pulled some scru ffy song
poems out of their tunic pock­
ets, and tried to pressure me to
write melod ies for them. I de­
murred, preferring to take the
summons instead . I've been ap­
proached by elevator operators,
waiters, busboys, dentists, ser­
vice technicians and mechan­
ics, school teachers, grocery
clerks, mailmen, barbers
(they're just about the worst),
painters, plumbers, golf cad­
dies, and God alone knows how
many others. And all of them
seem to believe that if only they
can get one little break, they will
replace Irving Berlin and Burt
Bacharach!

On the way into the Brill
Building some years ago (this
bu ilding was known as Tin Pan
Alley, for most music publishers
were located there), I was ac­
costed by some guy who was al­
ways hanging around. I had
heard that he was in the button
business, but he was sonq­
st ruck. He had it in his mind to
be a wri ter but had no talent , on­
ly nerve. He handed me a piece
of lined copybook paper on
wh ich there was a scrawled
ly ric. I got no further than the ti ­
tte. tt repelled and disgusted me.
In big block lellers, it stretched
across the top of the page: " THE
SUICIDE SONG:' I handed it
back to him without a word, con­
tinuing toward the elevators in
the rear of the lobby. When he
pressed me for my reasons, I
told him that I regarded it as a
revolting song idea, not worth
the time to look at seriously. He
slunk away, his face as dark as a
thunderc loud, rnuttertoc im pre­
cat ions and curses under his
breath .

I prompt ly forgot all about the
incident , but some weeks after­
ward, when I arrived home one
evening, my wife greeted me
with an implausible story . It
seemed that the phone had rung
.. . it was another writer, Lee
Kuhn, a c lose friend.

I need a copy of a complete
schemat ic or a manual for an
RME 4350 receiver. I will pay
postage and copy ing costs, but

" Hello , Bobby? Are you all
right?"

"Of course, Lee. What 's up?"
" Are you sure you 're all

right?"
" I don 't understand you, Lee.

What's the matter?"
" When . .. when are the ser­

vices?"
" What are you talking about,

Lee?"
"Well, I was listening to Mar­

tin Bloch on the Make Believe
Ballroom on WN EW, and he
halted the show for a news bul­
letin . It seemed that Dav id
Mann, the songwriter, had taken
his own life. Bloch commented
that he could not understand
this, as he knew David Mann,
and he just wasn't the type to do
such a thing."

" Li sten, Lee. I just got off the
phone with David about ten min­
utes ago. He called f rom the gar­
age to tell me he was on his way
home. I expect him any minute."

I didn't know what to make of
it. Then all at once it hit me. The
jerk in the Brill Building, angry
and frust rated about my uncere­
monious rejection of his rotten
song, had dreamed this up as a
sort of just retribution.

I hesitate to speculate on
what he might have done if the
song had involved murder in­
stead of suicide !

So there you have it ... a
small glimpse into the trials and
tribulations of the songwriter.
Perhaps it will give you some un­
derstanding of the problem and
will explain why I don't like to
talk about popular songs on the
air.

I simply want to avoid getting
inundated with unsolicited song
material from guys wh o are
look ing to capi talize on the
s lightest connect ion. I have no
obj ection to their writing of
songs. But I just don 't want to be
a party to it, that' s all.

Editor's Note: Among Dave 's
many songwriting credits are,
"There, I've Said It Again," " Wee
Small Hours ," " Don't Go To
Strangers," and " Dearie (You're
Much Older Than I). "

I 'd rather copy at my end.
Will George W4LHJ

1731 Country Club Drive
Tullahoma TN 37388
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7-Line Family

Model 1336

Continuous Frequency eoverage-The TAl provides cont inuous
coverage in receive from 1.5 to 30 MHz. Transmit coverage is
provided lor all amateur bands from 160 through 10 meters. The
optional AUX7 Range Program Board allows out-of-band transmit
coverage tor MARS, Embassy, Government and Commercial
services as well as future band expan sions in the 1.8 through 30
MHz range .* The AUX7 Board also provides 0 th rough 1.5 MHz
receive coverage and crysta l-con trolled fixed-channel operation
for Government , Amat eur or Commerci al applications anywhere
in the 1.8 to 30 MHz range.

Synthesized/PTO Frequency Conl rol-A Drake exclusive:
carefully engineered high-performance synthesizer, co mbined
with the famous Drake PTO, provides smooth, linear tuning with
1 kHz dial and 100 Hz digital readout resol ution, 500 kHz up.down
range switching is pushbutton controlled.

.&:Iyancest....H igh·Performance Receiver Design - The receiver
section o f the Drake TR7 is an advanced, up-conversion design.
The f irst intermediate frequency of 48.05 MHz places the image
frequency well outside the receiver input passband , and provides
for true general coverage operation without i-f gaps or
crossovers. In addition. the receiver section features a high-level
double balanced mixer in the Iront end for superior spurious and
dynamic range performance.

True Passband Tuning - The TR7 employs the famous Drake full
passband tuning instead o f the limi ted range " i-f shi ft " found in
some other units. The Drake system allows the receiver
passband to be varied from the top edge of one sideband.
th rough center, to the bottom edge of the opposite sideband. In
fact , the range is even wider to accommodate RTTY, This system
greatly improves receiv ing performance in heavy aAM by

solid state
continuous coverage
synthesized hI system

allowing the operator to move interfering sig nals out of the
passband, and it is so tlexible that you can even transmit on
one sideband and listen on the other.

~ue Independent Receiver select ivity Space is provided in
the TA7 for up to 3 optional crystal filters. These fi lters are
selected, along with the standard 2.3 kHz fill er, by front pane!
pushbutton co ntrol, independent of the mode control. This
permit s the receive response to be optimized for various
operat ing cond it ions in any operat ion al sit uation. Optiona l fil ter
bandwidth s include 6 kHz for a-m, 1.8 kHz for narrow ssb or
RTTY, and 500 Hz and 300 Hz for cwo

Broadband, Solid State DeslQ!!-l00% solid state throughou t. All
ci rcuits are broadbanded , elimi nating the need for tuning
adjustments of any kind. Merely select the correct band , dial up
the desired frequency, and you're ready to operate.

~9ed. Solid State Power Amplilier- The power amplifier is
internally mounted, with nothlOg outboard subject to physical
damage. A Drake designed custom heat sink makes this
possible. The unique air ducting desig n of th is heat sink allows
an optional rear-mounted fan, the FA7, to provide cont inuous, full
power transmit on SSTVIRTTY. The Ian is not required lor ssblcw
operation, since normal co nvection cooling allows continuous
transmit in these modes.

Effective Noise Blanker - The optional NB7 Noise Blanker plugs
into the TRl to provide true impulse-type noise blanking
performance. This uni t is carefully designed to maximize both
blanking and dynamic range in order to preserve the excellent
strong·Signal hand ling characteris tics o f the TR7.

* NOTE: Transm'lter coverage lor MARS. Government, anclluture WARC bands IS available only in ranges authorized by the FCC, MIlitary, or other
government agency lor a scectue service. Proolol nceose for that service must be submitted 10 the R L Drake Company. includmg the 500 kHz
range to be covered. Upon approval. and al the discretion 01the R. l. Drake Company. a special range Ie w ill be supplied for use With the Aux.7
Range Program Board. Prices qootec from tne Iactory. See Operator's Manual for detailS, (Not available lor services requiring type accemeoce.j
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TR7
ACCESSORIES

" Au~7 must be used
with e ither Model
1546 RAt,H Range
Receive ModUle. Of
Model 1541 RT"P
Range Tran$(;eive
Module. Use one
module per 500 kHz
range . Mod ules p lug
directly onto Au. T.

Model 1336
Model 1338
Model 1502

Model 1570

Model 1553
Model 1230
Model 1533
Model 7077
Model 1520
Model 1536
Model 1531
Model 1537
Model 1529
Model 7021
Model 7022
Model 7023
Model 7024
Model 1335
Model 7037
Model 385-0004

Drake TRT General Coverage Dig it al RIO Transceiver
Drake RV7 Remote VFO
Drake PST 1201240V Ac Supply for conti nuous duty
operation (25 amps)
Drake PS75 12OJ240V Ac supply for intermittent duty
(15 amps continuous, 25 amps intermittent)
Drake SP75 Speech Processor
Drake LA7 Line Amplifier
Drake CS7 Coax Switch
Drake Desk Microphone
Drake P75 Phone Patch
Drake Aux7 Range Program Bcard ?"

Drake MS7 Matching Speaker
Drake NB7 Noise Blanker
Drake FA7 Fan
Drake SL·300 Cw Filter, 300 Hz
Drake SL·500 Cw Fill er, 500 Hz
Drake SL-1800 SsbJRTIY Filter, 1.8 kHz
Drake SL-&X>O A·m Fi ller, 6.0 kHz
Drake MMK·7 Mobile Mounting Kil
Drake TR7 Service KiUExlender Board Set
Drake TR7 Service/Schematic Book

TR7 SPECIFICATIONS

100% .
,!IO 1529 FA7 Fan - 33°;" 5 min .

t ransmit, max.
With 1529 FA7 Fan-100% ·

:!: 5% @ 100 watts (SO ohm load).

Greater than 50 ca.
High Impedance .

Wattmeler Accuracy

Carrier Suppression

Mic rophone Input

TRANSMITIER

Audio Output

Ultimate Selectivity

Age

I-I Frequency

Duly Cycle
Ssb, Cw
Tune, SSTV, RTTY,A·m

Intermodulatlon

Greater than 100 dB.

Less than 4 dB out put variation
for 100 dB input signal change,
referenced to asc threshold.

Intercept Point, + 20 dBm.
Two-tone Dynamic Range, 99 dB (at
spac ings of 100 kHz and greater).

First l-f-48.05 MHz.
Second i-I - 5.645 MHz.

Image and H Rejection Greater than 80 dB.

Spuri ous Response Greater than 60 dB down.

Internally Generated SpurIous Less than 1 ,.V equivalent, except
3,.V equivalent Irom 5 to 6 MHz
(reduced specs on internal osc
frequencies).

2.0 walls @ less than 10% THD
(4 ohm load).

Power Input (Nominal)
sse
Cw
A-m equiv.

250 watts PEP.
250 watts.
80 watts (carrier), plus upper
sideband.

50 ohms, nominal.

Greater than 50 dB down.

Greater than 45 dB down.

30 dB below PEP (24 dB below
one of two tones).

Undesired Sideband Suppression

Greater than 60 dB @ 1 kHz.

Load Impedance

Spurious Output

Harmonic Output

Inlermodulal lon Distort ion

1.5 to 30 MHz, conti nuous. no gaps.
Same, plus 0 10 1.5 MHz at reduced
perfo rmance.

12.5 in. (31.75 em), excluding knobs
and connectors.
13.6 in. (34.6 em).
4.6 in. (11.6 em) exc lud ing feet.
17.1 lb. (7.75 kg).

less than 0.5,.V fo r 10 dB (S+ N)/N.
l ess than 2.0,.V for 10 dB (S+N~N .

2.3 kHz at - 6 dB and 4.4 kHz at
- 60 dB (1.8;1 shape factor).

With Aux7 *

Width
Height
Weight

RECEIVER

Modes of Opera tion

GENERAL

1.8'2.0, 3.5-4.0, 7.0-7.5,14.0­
14.5,21 .0-21.5,28.0-30.0 MHz.
Above ranges, plu s any eight 500
kHz segments from 1.8 to 30 MHz.

use. Lsb, Cw , RTTY, Am equjv.
(A·3 H).

Less than 1 kHz first hour. Less
than 150 Hz per hour after 1 hour
warm up. l ess than 100 Hz for
± 10% line voltage change.

Frequency Readout Accuracy
Analog Belter than ± 1 kHz when ca librated

at the nearest marker point.
15 ppm ± 100 Hz.

Receive
Witho ut AUK7
With Aux 7

Tra nsmit
WilhOut Aux 7

Sensitivity
sse, Cw
A·m (30'/0 Mod.)

selectivity

Frequency Stabil ity

Digital

Extern al Counter Mode
Max im um Input Freq. 150 MHz.
Input level Range 50 mV to 2 V, rms.

Power Supply Requirements
11 ·16 v-ee (13.6 v-ee nominal), 3A
receive, 25A transmit.

Dimensions
Depth

SpeCifIca tions . availabi li ty and prtces subl ect /0 change Wltrlcwt notIce or obl iga tIon ,

R. L. DRAKE COMPANY
S40 RIChard 51 M.am'sburg OnlO 45341 USA

Phone (51))866·1421 . TeleJ 188-{)17
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LETTERS

Wayne, after reading Mr.
Bash's article in your magazine,
I was both shocked and disgust­
ed by the irresponsible behavior
of you two. It is very apparent
that neither of you deserve the
trust given you as amateur radio
operators.

I have a question for both of
you. I want to get my FAA pilot's
license but I don't want to learn

I read Chris Brown's profile on
Dick Bash KL71HP with amused
Interest. I think Mr. Bash can
best be described as a busi­
nessman, and a good one at
that!

The author spoke of a malaise
affecting ham radio, which ap­
parently afflicts this society,
loo-that is, the strut In
people's altitude and priorities.
There are definitely people who
would like to get things done the
easiest way, irrespective of
reason, and they do not care one
bit as to how this will be at­
tained. Mr . Bash certainly
serves these people well.

So, just like the oldest orotes­
sian, for as long as there are
people buyin ', they will come
seum'.

Frederico Po DU1FP
Berkeley CA

Continued on page 194

tors who are concerned only
with getting everything they
want the easy way, amateur
radio as we know it today will be
a thing of the past.

When that happens, I will say
a little prayer over it and go on to
something else.

George Hogue KB50U
Bridgeport TX

" Who am I to judge moran­
ty?"

Who else, Dick Bash? You, I,
Wayne Green, and, in this case,
a lot of other hams-not Jerry
Brown and Melvin Belli.

Those of us who have can­
signs, Dick, we and no other will
judge the morality, will establish
the morality. You seem to have
forgotten us altogether.

What you and your high­
priced legal talent really need to
think about are the little, forgot­
ten things, like pride, dignity,
and common decency.

Sadly, I am reasonably sure
that nothing can be done about
this sort of thing and you'll sell
lots of your books.

John B. Stolp KA6BRT
Oakland CA

I enjoyed your recent article
about Dick Bash KL71 HP and I
agree about all the FCC "trick"
questions.

C. D.lsenburg WD4LTM
Stone Mountain GA

I won't bore you with the
details of how hard I had to work
to pass the FCC license tests,
but I know that since I did have
to put out a little effort I have a
much greater respect for the
Amateur Radio Service and the
privileges (and they are pnvi­
leges) it provides.

When it finally gets to the
point that anyone who can af­
ford to buy the answers to the
FCC tests and be practically
guaranteed of passing, when
the only real knowledge reo
quired is the ability to read and
plug the transmitter into the
wall, and when the bands be­
come so crowded with unknowr­
edgeable and immature opera-

Ham radio is a fascinating
hobby. Teach me how to com­
municate legally-not build a
replacement for WWV!

David R. Remont
Covington LA

Congratulations on the fine
profile on Dick Bash KL71HP in
the September issue. The word
" malaise" hardly describes the
illness which is pervading the
Amateur Radio Service. The ar­
rival of one Dick Bash and the
acceptance of his views and
justifications by a growing seg­
ment of the prospective ama­
teurs signal the galloping de­
cline of what was a proud frater­
nity.

The FCC is understandably in
a quandary about how to pro­
mote the high ideals of our ser­
vice, with Dick Bash selling the
test answers. In that regard, I
have a suggestion.

The Commission could herald
the arrival of Dick Bash as a
Special Event. Then, relaxing
the current ban on Special
Events callsigns, they could
unblock the computer and recy­
cle Bash's name for assignment
of a Special Events callsign
befitting the occasion. If the
computer then selected the
call sign W6ASS, Bash would be
very appropriately honored. The
causrcn is not currently as­
signed, and I can think of few
who deserve it more.

Robert G. Wheaton W5XW
San Antonio TX

T. J. Ward
Weyworth MA

While being new to ham radio,
I have much experience with the
"Peds." I hold FAA single and
muttt-enqtne instrument and
commercial ratings, instructor
for single engine and mstru­
ment, and flight engineer, turbo­
jet, as well as a Boeing 707/720
type rating. I now work for a mao
jor air carrier. It is virtual1y lm­
possible to pass the FAA's writ­
ten tests from just the requla­
tiona and tech orders. You must
literally learn the test!

I just completed a course at a
local radio club on the Novice
li cense. The electronics section
was first baffling but now is in­
triguing. I can handle the cir­
cuits for the General test. Given
a few years' study, I may be able
to handle the Advanced or Extra.
I agree with Mr. Bash in most
areas. Moreemphasisshould be
placed on how to use equipment
than why it works. I intend to use
Kenwood equipment; I couldn't
modify those circuits if I wanted
10.

twice, so I thought that anything
I can do to pass on the third try
would be worth the effort. I am
seventy-two years old-got a
late start In ham radio.

Wilbur T. Reed WB9KDB
Marlon IN

I enjoyed your article in Sep­
tember's issue on Dick Bash
KL7IHP.

If your article is not a com­
plete put on, please send info on
where to send for the Dick Bash
manuals. I know several people
who are interested.

I've just finished your excel­
lent article on Dick Bash. More
power to the guy. He's doing
just what he should-make it as
easy as possible to get a ham
license.

I'm sure that Its the old-guard
hams who don't want changes
who are against Dick. I love ham
radio as a hobby. It has added a
lot to the quality of my Iile and I
would do anything to help some­
one get on the air.

Alan D. Kline WB1 FOD
Swampscott MA

BASHED

Yes.-Ed.

Harlan Steffen KA9GDF
Appleton WI

I read your interesting article
about Dick Bash and his license
manual, The Final Exam. I am in­
terested in the Advanced man­
ual.

In June, 1977, I passed my 13
wpm code but failed the Ad­
vanced for the second time. It
seemed as though I was doing
well in my licensing progression
and then all of a sudden I didn't
seem to be able to answer the
questions right. It happened

I enjoyed your article on Dick
Bash and would like to order one
of his books. Search as I did,
however, I could not find his ad­
dress in the September issue of
73. Was it purposely left out?

Paul Powell, M.D.
BorgerTX

Our article on Dick Bash in
the September issue elicited
quite a response from our read­
ers, Letters fell into three cate­
gories: those in favor of Bash,
those against, and those re­
questing his address. Consider­
ing reader requests for Mr.
Bash's address as evidence of
at least tacit approval of his ac­
tivities, the mail ran approx­
imately 2 to 1 in his favor. Below
is a cross section of the many
letters we received.

Anthony D. Tartaglia
Titusville FL

I say hooray for Dick Bash !
I'm trying to find a copy of The
Final Exam for my General. I
worked and got my Novice and
now I want to use phone privi­
leges.

I really don't want to go back
to illegal CB, but if the hams and
FCC don't make it easier, I will,
cause I just want to shoot the
bull.

I do not, as a rule, write leiters
to publications, or anything ...
but after reading your article on
Dick Bash, I felt that at last
someone feels as I do and I had
to say so.

1 1
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M IX Q1
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SIZE .1-rO
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F-240 1300

CORE
SIZE

RF FERRITE TOROIDS:

IRON POWDER TOROIDS:

Chari shows uH per 100 turns.
Ferrite Beads slip over 1B gaowire

FB-1 for 50-200 MHz S2/dozen
FB·2 for 50 MHz & below S2/dozen

Jumbo Beads slip over 1'1 2 wire
FB-3 for 50 MHz & below S3/dozen

EXPERIMENTERS KITS
Iron Powder Toroids

Includes:
1 ea. T25·12 . T80-2 . T106-2 .
2 ea. T25-6 , T37-6 . T50-2 . T5D-6 .
3 ea. T68-2

Price $7,50
RF Ferrite To roids

Includes:
1 ea . F23-Q1 , F23·Q2, F87-Q1 .
2 ea. F37-Q1, F37-Q2 , F50-Q1.

Price $10.00
TO ORDER , Speci fy both core size and mix for
toroids. Packing and shipping 50 cen ts per order
USA and Canada. Cali fornians add 6% sales lax,

Fast service: Free brochure and winding chart on
request.

• All the popular sizes and mixes.
• Fast Sendee. Same day shipment

via first class mail or air .
• No minimum order.
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$59.95
Model # IE 144

PLUS:
• S,a le 'oUlle¥' CMOS 'e, e,
• Sell como'e"ng dots and da.lle.
• Bo'll 001 anC Casl! memo'y
• '.m~,c ' e y...-g ..",I! any squeete

NOdle
• 5-50 wpm
. Speec, .Olume, ,one, lune ano

we'glll Con"OIS
• S,de,one and spee'e,
• Low curreM d'a...- CMOS oa" ery

ope,., ,on- POtla PIe
• Delu, e qua,' e"IIICI! lac 's lor ' ey

IIIg ano ou'ou'
• Ke y. gllo Olr,c' anO.ol." s'a 'e " g.
. WIRE D AND t e s t t o ~

GUARAN r U D- LESSBA~Y

"BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER
Model TE·292

$125.95

MEBSAGE
MEMORY KEYER

• Self-comple tm g dOIS and das hes
• Botll dol end dun memory
• Iambic Keying with any squeeze peddle
_ 5-50 w,p,m.
• Spe9d. _olumll, ton e. tune end we l9M cOMrois
• SId,Hone and speaker
• Lo w current dra in CMOS belt",." opere/ion-portable
• Rear panel Jac k for auxiliary pow,,,
• Delux9 quarter-inch jacks for keym g end ou tput
• Keys grid block and solid rigs
• WIRED AND TESTED FULL YGUARANTEED-LESS

BATTERY

PLUS:

ELECTRONICS, INC
1106 RAND BLDG. ~ "

BUFFALO NY 14203

$69.95

PLUS:
• SeJl·completing dols an d dashe s
• Bolh dor and dash memory
• Iambic Keying wilh any squeeze paddle
• 5·5() w.p ,m,
• Speed, _olume. lone, tun e an d w9ight conrrols
• Sidelone and speaker
• low current drain CMOS battery operallon _portable
• Deluxe quarler-inch jacks lor keying and output
• Ke ys grid blod and solid rigs
• WIRED AND TES TED FULL YGUARA NTEED-LESS

BA TTERr

Model # TUOI

Model H-184

RAe

-

.-

_ ·Sta re·ol·the·Art CMOS C,rcultry
• •Three choices 01 Messa~ Srorage

•A Two (5() ch aracter 9acll)
message srorage

. B, Four (25 cllaracter aach)
message s rorage

'C On" 5() Character and
two 25 character messag"
srora ge

• R""or!iS ar any Speed-plays at
any sp....d

-Memory OP9N/rlng LED
• US9 tor da,ly QSO or contests

F••tu....:
• Ad, anced CMOS message m~mo',
. 7 wo ISQ cll a' e SCII) m e ss.ge

$Io,age
• Repear luncr,on
• Record. a ' any .perm- pln' ~. c'

aran y speed
• Longer message caoaw y

f.ample .eM CO CO CO Ox Ce
WB2 YJM W82.JI,< x -rllen play
. econC me55age on coMacl-Oe
WB2 YJI,< OSL Ny N Y 579 5 79 Paul
Paul K

. Use '0' oa,'_ QSOs 0' COMe".

MODEL TE133 - s am" as TE744 wilh wgt and lone cootrot internal. les. semi-
aulo keymg, $49.95
MODELTE122 _ same as TE133 1ess wgl . tune. so lid sta te ~eyi ng $36.50

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plu$ $%.00 S IH NY Res add tax

Features:
• State-o/·tne-Arr·CMOS CirClJitry
• Choice of Message Storage

' k Six 50 cheracrer messages
. B. Tweive 25 character mllsseges
-C. 27 combinations of message

C. programming
• Records III an y spelJd -plays Sf any speed,
• Memory operating LED
• Use for daily QSO or contests

$89.95

• S,••, ' .'gO , '"0' ."" ' ''m, ,,," '"0""" , " de ,nne andFeatures : Deluxe CMOS . , v · v v v v v v
speaker

Electronic Keyer • Semi-auromallC "b ug "' opera/Ion & Slraigl!l l< e~mg-r"a r

• Slate.ol-/lle-a" CMOS circui/f~ - panel s wilcll
• Self complelmg dots an d dashes • Low current drain CMOS barrery operar,on -porrable
• 80rll dot and dash memory • De;u,e quarler mch "Icks for ke ym g an d output
• IA MBIC keying wIth an y squeeze pa(JI,le . Ke ys grid block and sol,d sta ,e rigs

5-5() ",pm • Wlrtld and te sted - Iully guarant eed-les s ~ allery

Features:
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OSCAR ORBITS
Coorl.., .1 AMSAT

The OSCAR satelli tes are subject to atmospheric drag, of course,
and the present period of intense solar act ivity hasaccenluated the
problem. During this period, our sun has been expelling huge
numbers o f charged partic les, some of which find their way mto the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pas s.
OSCAR 8. in a lower orbtt tnan OSCAR 7, is the more ser iously at ­
tecteo of the two.

I! the drag rector is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam ­
ple. by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some publ ished schedules. The nature of orbital mechanics is
such that extra drag on a satelli te causes it to move into a lower or­
bit , resulting in a shorter orbital period. Thus, the satel li te arrives
above a given Earthbound locat ion earlier than predicted.

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-Bal M microcomputer. The tables take into ec­
count the effects o f atmospheri c drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbi t for the first time
each day. To calculate successive OSCAR 7 orbits, make a li st o f
the f irst orbi t number and the next twelve orbits for that day. Li st the
time 01 the first orbit. Each successive orbit is 115 minutes later
(two hours less f ive minutes). The chart gives the longitude of the
day's fi rst ascending (northbound) equatorial crossing. Add 29° for
each succeed ing orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you . To lind the

equatorial descending long itude, subtract 166° from the ascending
long itude. To find the lime 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 with in 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thu s within range)
at your location is to take a globe and draw a circl e with a radius of
2450 miles (4{0) kilometers) from your OTH. If OSCAR passes
above that c irc le, you should be able to hear it. If il passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfo lk
about 12 minutes after passing the equator. Add about a minute for
each 200 mi les that you live north ot tt us line. If OSCAR passes 15°
east or west of you, add another minute; at 30° , three minutes; at
45° , 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 downl ink, beacon at 145.972 MHz.

At press t ime, OSCAR 7 was scheduled to be in Mode A on odd
numbered days o f 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 ca lculations are similar to those for OSCAR 7, with
some important exceptions. Instead 01making 13 orbits each day,
OSCAR 8 makes 14 orbits du ring each 24-hour period. The orbital
period o f OSCAR 8 is therefore somewhat shorter; 103 minutes.

To calculate successive OSCAR 8 orbits, make a l ist of the fi rst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
lor that day. List the time of the fi rst orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude o f the day's
first ascending equator ia l crossi ng. Add 26° lor each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will c ross the
imaginary San Francisco-to-Norfo lk 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
up link, 435.20-435.1 0 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneous ly on Tues­
days and Fridays. As with OSCAR 7, Wed nesdays are reserved for
experiments.
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DEALER A301

10% DISCOUNT
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1'4" 1" ••1 ..... Ou. 01 s,,,t. Shi~"
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TRS-80®
COMPUTER SPECIALISTS

Popu lar 16K Levell! SY$tem wi th Keypad S670.00
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ee-ueo "0- " ',,'-<fDC4l, .. .. .... . • • . .. . , . . . . . . . . . . . . . . . 2o~ 00
2tl-l l 60 Mi" i Di. k .. . .. .. ".. .... .... ..... .. ~20 .00

26·1111 Tel.p!>one llod."' , , , " , ,... llfl .oo

F"" 100 CPS C""" .....'n 730 p" "t ,. . . 67500
T••, Qu"h.., C.""""I<I 731 P,',,' , , .. , , , ... , . . . . 850 .00

1-800-841.0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS. INC. .... 313
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115 C SlCQNO Avt: 5.W.
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: '. ". -"'-
15% DISCOUNT

Off list
oK l.v" II 1552 .00
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••••••Frequency Counters to deliver.

I
. Accuracy Sensitivity High

Resolution and Reliability
• Meeting All FCC Regulations

OSIonCount

"""".".",,,
(71 4) 565-8402•

5 , ...... ~ ,... q

<JU~<J

MODEL 5510
50 Hz to 1.0 GHz

$139.95

MODEL 5500
50 Hz - 512 MHz

$119.95

MODEL 5700
50 Hz - 1.2 GHz 189.95

San Otego . CA 92123

139115
119115
"."

"'"
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M ODEL C1200 $269.96
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1/ 1000 Hz RESOLUTION ON A UDIO
60 Hz - 1 .2 GHz

INSTRUMENTS INC. 9550 Chesapeake Dr

a ~
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FUNl
John Edwards WB21BE
78-56 86th Street
Glenda le NY 11385

Each month's " Fun!" brings you all manner of de lights and
amusements. Included will be crossword puzzles, matching ques-

nons. scrambled words, and ham acrost ics, all des igned to help you
pass the idle hours wh ile wa it ing for the OX list 10 work toward your
call .

We'll have trivial quest ions, important questions , questions that
will amaze, confound, and perplex you. And why do wade it? So you
can have an alternative 10 boring FCC tests, a way to learn about our
hobby that w ill make the learni ng lun. You may not get a new license
when you pass a Fun! ham test , but you won't have to travel to the
Federal Build ing, either.

To get the ba ll rolling, this month's test w ill concentrate on that
mosl challenging and complex mode of amateur communications­
repeater operation! Answers appear on page 193,

ELEMENT 1-CROSSWORD PUZZLE
(lIIust r. llon 1)

Across

1 G.E. FM surplus rig
10 Multl-sklp
11 Element (abbr.)
12 IC feature
13 Pre·FM mode (abbr.)
14 like Iull-quletlnq (abbr.)
15 " Secret" tone (abbr.)
16 High end o f band
17 Phone sigs on a-meter's bo t-

tom (abbr.)
18 Author's suffix
19 RITY repeater test string
20 Radio contro l (abbr.)
22 W1 AF's a TH (abbr.)
24 Microphone (abbr.)
26 FM frequencies
28 Anlt: ious repeater owner's ai r­

date
30 Original repeater source
33 Repeate r antenna catcuta-

tion (abbr.]
35 Morse " and"
36 E '"
37 Repeat er hearing problem
38 Squelch appendage

Down

1 Most popular repeater modu­
lation

2 Some machines have these
memories (abbr.)

4 Repeater task
5 liberian prefix
6 A repeater halved pair
7 Long Island (abbr.)
8 Repeater noise
9 Effective rad iated power

(abbr.)
19 To apply power
21 Backwards integrated ci rcuit

(abbr.]
22 Amateur Radio oc
23 Hard-line (abbr.)
25 A ham rock
26 Unfriend ly machine
27 FCC special permission

(abbr.)
29 Repeat er scheme
31 To employ a frequency
32 Legal threat
33 Can I that machi ne

from here?
34 Amateur Radio Association

(abbr. )

vonduaet xelpud mmajre resranimllt
tchupaoat tnlorco hwpi hcquesl
retmi test emcanih uspr
nevo omone tsam pamflieri
0" ortpblea lIanois not ireecj

ELEMENT 2- MULTIPLE CHOICE

1)What many believe to be the f irst VHF repeater was insta lled near
Springfield, Massachusetts, in the early 1930s. The canstan of this
s-meter machine c losely resembled that of a noted station of today.
It was . . .

ELEMENT 3-SCRAMBLED WORDS

Unscramble these familiar repeat er terms:

1) KCBS
2)W1AWW
3)W1MK/R
4) W6ROl1

2) Back in the early 1970s, when repeat ers were just coming into
their own, one way of bringing up a tone-accessed machine was by
using a little device known as a " Captain Crunch" whistle. How did
this item get its name?

1) From its EngliSh inventor, Captain Sir Joseph
Crunch.

2) The prototype wh ist les were modeled alter toys
that came in cereal boxes.

3) From the "crunchy" sound the wh istles made.
4) From a ham who thought he was being funny.

3) Before synthesized HTs became popular, one particular rock­
bound HT was the desire of every a-meter FMer. Although the units
were originally designed for commercial use, possess ion of this HT
by an amateur mark ed its owner as a man of taste, distinction . and
wealt h. What was the name of this fabled HT?

1) The RCA Portarauc
2) The G.E. TA·50
3) The Kenwood T5·520
4) The Motorola HT-220

4) We all know that WR.prefixed repeater callsigns are currently be­
ing phased ou t in favor of the station operator's primary call.
However, before the f irst WR ca lls were issued by the FCC in 1972,
what system was used for repeater identi fica tion?

1) Basically, that same system tha t is coming
back today.

2) KN·prefixed call s.
3) KR-prefixed call s.
4) WC-RACES-cal ls.

5) In what year did the FCC open the 2-meter band to amateurs?

1) 1914
2) 1954
3) 1945
4) 1968

••r,,,

Illustra tion 1. Con tinued on page 193
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$5 .95
(PIUS .50

del.chy.)

$14.95
(Plus $2.00

del.ch<jJ.)

$39.95
(PluS $2.00

oel.ch<jJ.)

SCANNER BEAM

FEDERAL
FREOUENCY
DIRECTORY

SOUNDS OF
SHORTWAVE

,

/ .
•

,

•.....
A 60·M I N U TE CASSETTE I DEN TI F IES

THOSE ST RA NGE SOU N DS: T E L E M ET R Y . M U LT I­
PLEX JAMMI NG, S PY T R A N S M I SS I ON S. SWE EPE R S.
T ELETYPE, MANY M O R E . E X PL AI NS I N EASY ­
T O- L IST EN TE RMS : H O W TO BUY A R E C E I V E R .
PLA N NING THE P R OPE R A N TE N N A, COPI NG W IT H
I NTERFERENCE, W HEN A ND H O W TO LI ST E N ,
C HOO S I N G A CCESSORIES.

O VER 100.000 UNCLASSIF IED FR EQUENCIES.
A GENCIES, AND L O CATIONS O F US F EDERAL
G O V E R N M E N T C OMMUNICA T iONS STATIONS.
2.420 MHZ. MILITARY. JUSTiCE, T REA S U R Y ,
AI RCRAFT T OWERS. N A S A. DOZEN S MORE!

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

F IN A L LY. A 01 RECTIONAL ANTENNA MADE
E SPECIALLY FOR SCANNERS. PICK U P THOSE
WEAK OI STANT ST A T ION S W IT H EASE.
O PTI M I Z E D FOR lOB - 174 AN D 406 - 512 MHz
AIR CR AFT. LAND M OBILE" AND AMAT EUR SERV ICES.
ALSO R EC E IVES 3 0 · 5 0 MHz ( non-direc tio n " I) .
MAT CHING TRANSFORMER AND MOUNTING
HARDWAREINCLUDE~

lncrmse V(1Ur
,CistCHiJtg p(1Wer!

N
lsJ•... '. '.".."

•..

COMrUTl k JTS, CONSISTING OF evERY ESSENTIAL PART NEEDEO TO
... ...I([ YOUR COUNTER COlo'lPLEfE HAL-toClOA 7-01G1T COUNTER WITH FRE­
OUENCY RANGE OF ZERO 10600 "'MZ FEATURES TWO '", PUTS ONE FOfl
l OW FREOUENCY "'NO ONE FOR "IGH FREOUENCY. "UTO",,,,T IC ZERO
SU_eSSION nlole eASE IS 1 0 SEC OR I SEC GATE WITH OPTION AL 10
SEC GATE AVA ILABLE ,t,CCURACY .00' ..... UTILIZES l ().loIHI CRY$TAl 5
~.

COMPLETE KIT. •.. • • • . • • • • •• • • •• • • • •• •.••. .•.. • • •• • ••••.•• • __ •••••.• . S12S1
HAl-lOOA 7 DIGIT COUIll TER WITH FREQUENCY R"NGE O F ZERO TO JOO
"'HI fEATURES TWO INPUTS ONE FOR LOW FREOUENCY AND ONE FOR
HIGH FREOUE"ICY, AUTO",ATICZERO SUP~ESS'ON Tl tJI E SA,SE IS 1 0 sec
OR I SEC GAT E WITH OPTIQNJr,l 10 SEC GATE .....AIl.'B LE "'CCURACY
• 001 ...., UTILI ZES 10-"'H1 CRYSu'L 5 W I,l

COM PLETE KIT . .... . .. . . .. . • • . . • • . . . • ... . . .. . . . .. . . . ... . . ... . .... · . . $109
HAl .50A B DlGIT COUNTER WITH FREOUE..CY R."OE OF ZERO TO 50
",H1 OR BETTER . UTOI,l.TIC OECII,l "L POI..T. ZERO SUPPRESSIO" UPON
DEI,l ....O FE. TURES TWO I" PUTS ONE FOR LOW FREQUENCY I" PUT. • ND
ONE 0 " P.NE L FOR USE WITH ...Y I..TER...LLY I,l OUNTEO H.LTROIll I~
PRE,SC.UR FOR W,"UCH PROVISION S H.VE . LRE.OY BEE" .....OE 1 0
SEC ."0 1 SEC TlI,l E GU ES . CCUR.CY ~ 00 1"- UTiliZES 100 I,l HZ
CRYSu'L 5 PPI,l
CO""Pl ETE lilt.. . . . . . . . . . . .. . . . • . . • • • . , • .. •..... ..... . .... . .... . . .. . Sl09

nl·SCAlIl k ITS
HA L )00 PII. ..•...•.. .• .•. •... •• •. •... •. •...• .•.• ... $ 14.95

(P,-e -<l"II@'(! G 10 tIGard ano all comPO"""'S)
HA L JOO AlP II. • • • • • . . . • . • . • . • . • . • . • . . . • . • . . • • . • . •. . $24.95

ISam" as al>o'<.. .... ' I h p.-....mp)
HA L600 PI I . . . . • . . • . • . . • • • • • . . . • . . . • . . . . .. . . . . . . •. • · 529.95

(P'''· droll@'(! 0 10 Do<o'd a''d ali comPO......,S(
H"1 6OO AlPII . . . . . • . • . . . • . . . . . . . . . • . • . . • •. . . • . . . . . . • 5 39 95

ISame a" abov.. !luf .... ' Ih pr" amp) .

TOUCH TONE DECODER KIT
HIGHLY STABLE OECODER KIT COMES WlTH 2 SIOEO, PLATED THRU AND
SOLDER FLOWED G·IO PC BOARO, l·~n, 2·7"02. AN D ALL ELECTRONI C
COMPONENTS BOARD MEASURES 3 '1• • 5 '1. I"CHES HAS 12 LINES OUT
ONLY SJ' .n

DELUXE 12·BUTTON TOUCHTONE ENCODER KIT uI ,hzmQ Ih.. n...... ICM 1206
ch,p P'o. 'd.." Dol h VISUAL AN D . UDIO ,nd ,cal 'On$' Com..s ... ,tf> ,t"c.. n ' ''0
to "," aocecee a l ~ml..~m caD,..et Men u' ''" 0" 1 ~ 2 3/•• 3 3/.." Co mpl el e .... ' fh
To~ch·T o"," pad, Doa 'd. C' ~$l al, Ch 'P a"d a ll necnsa , ~ components to ! ' '' ,sn
Ih.. k ,1
PRICED AT , , , , , , , $29,95
1'0 ' tnose ..ho ''' h to mou""ne e" cod.., ttl a hand ·held ~n,f Ihe PC board
measur..s o nl ~ 9/16 '" • 131"" Th '" pa 't ,al ~ 'I " ,'h PC boa'd, c ' ~ " l al . Cl't,P and
componenlS
PRICED AT , , , . , $1,).95

ACCUkUI._IIlUMOU orneN kiT THIS ACCUKEYER M EMORY KIT PRO·
VIDES A SIMPLE. LOW COST METHOD OF ADDI NG MEMORY CAPABILITY
TO THE WB"VV" ACCUKEYER WHILE DESIG NED FOR DIRECT ATTACH·
"lEN T TO THE ABOVE ACCUKEYER IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCU KEYER BOARD WITH LITTLE DIFF'CULTY "6.95

. ccuun. (k iT) THIS ACCUKEYER IS A REVISED VERSION 0" THE VERY
POPULAR WB..VVF ACCUKEYER ORIGIN.LLY DESCRIBED BY JAM ES GAR
RETT. IN OST MAGAZIN E AND THE 1915 RADIO AMATEURS H ANDBOOK
, 16.9 5

A((UII,II_ MIMOU on lOf'j 1.11 _ TOGETHER ONL Y ')1 .00

6·DlGIT CLOCK • 12 /24 HOUR
COMPLETE KIT CO",SISTING OF 2 PC Gl0 PRE,DRllLE D PC BOARDS , 1
CLOCK CHIP, 6 ""'0 359 REA DOUTS. 13 TRANSI STORS. 3 CAPS. 9
RE SIST ORS , 5 DIOD ES . 3 PU SH BUT TON SWITC H ES . POWER
TRAN SfORMER A"'D INSTRUCTlO"'S
OON'T BE f OOLED BY PARTIAL li lTS WHERE YOU HAVE TO BUY
EVERYTHI..G EXTRA
",-KID A' ' 11.9 5

UO<:I. CAU 'Ial;l "'" '" 101 IO"~ Qrle 01 ''''' .Do. e CIOC ~ S Regu l..,
P.-.c.. . 5650 OooI,'•.'tO_~... _.Io<.
'lll .DtCoI' . LA.M CLO<:....ll tor _ . ClOmper, RV. 0< IoelO-day use. Oper al flS
l;In 12·'1011 AC 0< DC. and hU ' IS ow.. 6O-Hl " me b..se Qrl l l't.. boa'd Compl..t ..
....'Ul .. II eIKI'QrlIC CQfflpotle"I" IOnd Iwo-p,eee. p.-e·d""ed PC boards Boa'O
"ze . " . 3'" Complete ",,'h ,pea~.. and ' . ',C""" II opera' ed Qrl DC. , '''''.. IS
tlOlh,ng more 10 Duy •
' .KIO.l 516.• 5
' ...."'....,'1011 AC II"," COld 10< .hoM 1\0 .'''hto operale ",.. ClOC ~ I rom 110-'1011
AC. $1 .' 5

~IPptN-G IHFO"' M""ION
ORDERS OVER S20.oo WILL BE SHI PPED POSTPAlQ EXCEPT ON ITEMS
WHERE ADOtTIONAL CH. RGES .RE REOUESTED ON ORDERS LESS TH. "
S20.oo PlEASE I"'CLUDE AOQITIONAL 11 50 FOR HANDLI NG A"'D IIll A' lING
CH #roRGES SEND SASE FOR fREE " LYER .. M5A

,.
-:~~( !' HAL-TRONIX ~"hf\l.' POBOX 1101

~ '-.;X - SOUTHGATE. M IC H . 48 195
~HALH HAROLD C. NOWlAND PHONE (3 131 28 > 1782

W8l XH

ATF411 p,...mp net Speci81119.95
MAF 901 UHF trans istors, 1 GHz Speciel S 3.95

Specials
11C051GHz,pre.

Special'S9.0S
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Drake's R7 general coverage receiver.

NEW PRODUCTS
DRAKE R7 GENERAL

COVERAGE
COMMUNICATIONS

RECEIVER

While a good number 01 im­
ported general coverage reo
cetvers are now available, the
emergence of a competitive do­
mestic product is worthy of spe­
cial note. The new R7 receiver
from Drake is an example of a
quality product for serious lis­
tening applications. Early prob­
lems of power supply harmonics
in the VLF tuning range have
been resolved.

An accurate 6·digil LED ens­
play is presented through a
divided bezel which separates
the megahertz window from the
kilohertz window, affording a
slight psychological cognitive
advantage when quickly glanc­
ing at the frequency display. The
sixth digit indicates tenths of a
kilohertz (100Hz), assuring great
tuning accu racy.

An internal 25-kHz crystal cal­
ibrator seems an unnecessary
luxury.

Selectivity of the R7 is facto­
ry-supplied with a 2.3·kHz s-core
cryetertuter: optional switch-se­
lectable filters of 4.0-, 1.8-, 0.5·,
and 0.3-kHz filters are available
from the lactory at $55 each.
The same f ilters are used on
both AM and SSBICW detection
modes. Image and i-I rejections
are at least 80 dB.

One of the major drawing
cards 01 the A7 is its passband
tuning feature. By slightly shift·

ing the intermediate frequency
of the receiver, an interfering
signal may be substantially reo
duced or even eliminated. This
is nice, and on the R7 it works
well.

A high-level double-balanced
mixer is used in an up-conver­
sion scheme to create the lirst
i-f (48.05 MHz). Both trent-end
overload and intermodulation
are kept to a minimum with this
approach. A second i-f 01 5645
kHz and a third i-f 0150 kHz help
maintain the receiver's 100·dB
ultimate selectivity.

Apparent receiver sensitivity
is good; undoubtedly, careful at­
ten tion to lilter matching and in­
put losses has helped preserve
its 0.5-microvolt shortwave sen­
sitivity on SSB and CW recep­
tion. AM sensitivity is better
than 2.0 microvolts.

On the standard broadcast
band and below, sensitivity is
better than 1.0 microvolt on
SSB/CW and 4.0 microvolts on
AM .

Sensitivity of the receiver may
be enhanced somewhat through
the utilization of an integral pre­
amplifier which boosts gain
some 10 dB. Since noise is also
boosted somewhat, the effec­
t ive net improvement in receiver
sensitivity using the preamp is
actually around 5 or 6 dB.

The R7 exhibits high t herma l
and mechanical stabi lity. At
power-on, bto adjusted to a low
heterodyne on an incoming sig·
nal, no detectable drift occurred

on our sample. A substantial rap
on the cabinet also failed to oro­
duce a warble in pitch. That's
good stability!

Receiver incremental tuning
(All) allows :t 3-kHz indepen­
dent frequency adjustment
when used in a transcefve mode
wit h a matching transmitter.
The frequency display moves
wi th the Hl'T adjustment.

A "store" cont rol permits the
operator to lock the display on
its present receive f requency
and then tune up and down with­
ou t the display changing. This
feature is a "visual scratch pad"
useful lor net operation.

Freq uency bands are select­
ed bot h by rotating a band­
switch and by pressing appro­
priate "up" or "down" keys to
jump in 500·kHz increments.

An auxil iary program board
(AUX·7) may be purchased ($45
plus modules and crystals) to
permit crvetef-ccntroneo opera­
tion of the R7. No preselection is
required in any tuning mode.

An i·1 notch filter is useful in
reduc ing adjacent-frequency
heterodyne interf erence some
40 dB, and is variable over sever­
al kilohertz of passband.

AGC attack time is one muu­
second, and release times may
be selected Irom 4 choices, 0
through 2 seconds. An optional
noise blanker may be purchased
separately and cont rolled from
the front panel.

A hiqtuy.flexlble antenna
switching provision allows a
variety of converters and anten­
nas to be used with the R7, at­
tachable through a row of RCA
phone plugs on the rear apron.
Although purists may scott at
the use of phono connectors for
antenna jacks on an ex pensive

receiver, such devices perform
perfectly well at these frequen­
cies.

An rf gain cont rol is useful for
reducing background Int er­
ference on loud signals. The af
gain control, for some reason,
does not allow complete reo uc­
tton of audio. While the internal
spea ker is capable of good au­
dio, rear-apron provision for an
external spea ker, and trent­
panel provision for headphones,
are bot h made.

Power req uirements fo r the
R7 may be selected from 120 or
240V ac, 50160 Hz, or 12V dc at 3
Amps.

While a few spurious signals
were noted, especially in the
VLF range, we were generally
impressed with the performance
of the R7 receiver, and feel that
it affords a great deal o f uext­
bility for the array of imaginative
requirements of most amateurs
and listening hobbyists. The R7
receiver is listed at $1449. R. L.
Drake co.. 540 Richard Street,
Miamisburg OH 45342. Reader
Service number 476.

Robert Grove WA4PYO
Brasstown NC

RADIO SHACK DX-302
GENERAL COVERAGE

RECEIVER

It has been a couple of years
since Rad io Sh ack released
their OX·300 otcttai-cneorav gen­
eral coverage receiver. Reports
from users varied from praise to
eternal damnation, but one
thing was certain: It had prob­
lems.

The OX-300 was plagued with
horrendous spurious signals,
largely due to self-oscillation.
Frequency drift , lack of i·f setec­
tlvity, and cumbersome two­
step peaking were others.

It wa s evident that redeslqn­
ing would be necessary, and the
new OX-302 (why not 3Ot?) was
the result. Is it any better? Yes.
Is it a lot better? Well ... in order
to answer the question of just
how good a receiver is, we have
10 view the product from the per­
spective of the market for whom
it is manufactured.

The DX-302 is intended fo r a
broad consumer audience not
sophisticated in electronics.
The bulk of these listeners will
apply their listening time to AM
international broadcast , using
the bto provision less often. This
is just as well, as the OX·302 still
exhibits f requency dri ll.

Some AGC pumping with
strong CW and SSB signals
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NEWTEN-TEC
MNI-C 9Band Transceiver.HERCULES Solid-State KW Linear

Experience SUPER RIG at your TEN·TEC dealer, or write for full detaUs.

TEN.TEe SUPER RIG IS READY. For every band. every band
condldon. With the I.teat In . o lld.....e hI lechnologv. the latul
in futu~• . To mllke communications ••• tee, mort reliable ­
s uper.

OMNI·C
The new model in this famous series. With new coverage and new features
to ma ke it better than ever!
All 9 HF Band• . From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with -e-for yea rs and yea rs.
3 -Mode. 2-ftaoge Off,el Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ra nge s: ::!:500 Hz o r :t4
kHz. For complete flexibi~'Y in fine tuning, a DX work, or net operations.
Se"en Reaponse Cuevee. Four for SSB. three lor CWo With new
switching 10 select the standard 2.4 kHz fi lter, optionall.B kHz SSB filter,
500 Hz or 250 Hz CW lilters, and standard 4SO and ISO Hz CW active
audio filters. Up to 16 poles o f I-I filtering plus audio filtering to handle any
situa tion.
Bullt·ln Notch Filter a n d Nol.e Blanker. Notch is V4riable from 200
Hz to 3,5 kHz wnh a depth of more than SO dB. New noise blanker reduces
ignition and line noise. Both sta ndard equiproent.
"Hang·· AGC. New. smoother operation.
Super Spe n o Optimized $ensitil1itll-a balance between dynamic ra nge
and sensitivity (2 /-,-V o n 160 to 0,3 ,...Von 10 me ters) Greater dynamic
range: better than 90 dB, And a PIN diode switc hable 18 d B atte nuator.
200 waltS Input on all bands! 100 1{, d uty cycle on all bands for up to 20
minutes ,
S u p e r Conyenlent. Built-In VOX with 3 up-fron t controls. Built-In PTT
control at front and rear jacks. Built-In Zero-Beat switch puts you on exact
frequen cy. Built-In Adjustable Sidetone with variable pitch a nd level.
Adjustable ALe for lull control from low power to lull output. 2-5peed
Breck-tn, fast or slow speeds 10 fit operating conditions. Built-In Speaker
eliminales desk clutter. Auto matic Sideband Seledion-reversible.
S u per De .lgn. All Solid-5l4te and Broad banded - from the pioneer,
Ten-Tee. Modular plug-in Circuit boards. Functiona l Sty~ng with conventent
controls. fuD shiekiing, eew-to-use size (5~4 '"h K 14 '4 -w K 14"d ).
Super Hercul" Companion. Styled 10 match, plus separate receiving
antenna capability, plus transceiver fro nt panel co ntro l of linear's
bandswitching (one knob does it 00) .
Full Acce••ory Line includi ng filters. remote \/FO, power supplies,
keyers, microphones, speech processors. a nte nna tuners-c-all in matching
color.
Model 546 OMNI·Serles C . . . . $1189.

HERCULES
Amateur RaOO's &rst lui break-in soid-~Ie kW h'lear ampl6eJ. With the
reliability you'd expect from the pioneer in high-power solid-stale
teehnolcq,t- TEN-TEe.
All Solid-Stlte. No tubes. Instead. HERCLIl.£S uses two soo.waCl push-pull
solid-state amplifier modules with an output oombiner. Super solid.
BrCNdband Design. No knobs, no lUning. From the pioneer, TEN-TEe. For
last. effortless ch"nging of bands. Super easy.
Automatic Bandswltchlng when used with OMNI (the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven s1epping
switch). Super ccnvenent
Full Break-ln. HERCULES puts the coooesaeon back Into high power CW
operation- you can hear between every character you send.
FuJI Coverage. 160 through 15 meters plus four "AUX" positions lor lo-meter
concesco by oo.omer and future band addtioos.
Full Gallon.. 1000 watts input on an bands. 600 watts OUIpUI, typical Built-in
forced-ar coolng. Driving power: 50 wans.~ Ad1ustable negaliw AlC
vo/taqe. 10J't, duty qICIe fa SSB ecce moduIalion; 50% duty cycle fa
cwikTTY (keydo.m lime: 5 minutes max. ) Continuous carner operation et
reduced output
Full Protection. Six lED stctus mCCltOr3 continuously monitor operating
conditions and shut doo.om the amplfier lNhenever any one exceeds set IimiIS
(the exciter a utomalic:aDy bypasses the ampB6eJ under " mplilie:r shut-do\.vn lor
barefcot operallon). The six parameters monitored are: I ) overdrive; 2) im­
proper control switch setting: 3) heal snk temp.; 4 ) SWR; 5) overvoltage/over­
current; 6) rf output balance. Two meters monitor collector current, voltage. and
ksward/reverse power. And a highly effident automatic Bne voltage correction
c rcutt (patent applied for) etrrenetes the need for selecting transformer taps.
prevents applying too high a voltage to final amplifier devices, becomes
operative under loIN line oonditions.
Super Power Supply. Provides_af'P!'OKimaleiv 45 VOC @ 24 amperes,
operates on 105/ 125 VAC or 210/250 VAe. j ape wound transfol'mer and
dloke reduce v.oeight (SO Ibs.) and size (7Y.l'"h K 15-%-w K 13Wd). Separate
eocosure
Super Styling. Designed 10 ma!Ch OMNI. the HERCLIl.£S has the Si'me
heiglt as OMNl, plus malChing bail and matdring colors. The front panel is
simpkity in itseIllWh I'M> push-button switches (power and 1"I'IOde) plus I'M>
knobs (meier and bomdsuIitdl) , and a "black-oui' moniIOr panel (..men uniI is
o ff. meters Me unobIrusive). Ampl6eJ size Is 5-%"h x 16·w x 15Y.l-d
Model 444. HERCUlES ampltfter & power s upp ly • .•• $1575,



le.... QR~ I (375 Hz highpas.. cutoff plu-,
selectab le lowpas.. c utoffs at 2.5. 2.0. and
1.5 kf-l z, 36 dB!octa\'e mlloff). Size: 5,,2x6~ .

Xew model 'IFJ ·723 is ...irnilar to the 721
but is for CW only. ha... <1 60 dB notch tunable
from 300-1200 Hz. and mea..ure.. 2 :o;.$ \6~.

Ot her models: ,\ IFJ ·721. $59.95. like 722
hu t les.. notch: ~fFJ·720. $39.95. like 723
hut lee, notch.
v ersatile . all models plug into the phone
jack. pmvide 2 watt s for ..peaker or com be
used with headphones. All req uire 9 -1 8
VDC . 300 rnA max (or 110 VAC with
optional AC adapter at $7,95 + $2 ).
Enj fl~' pleasant listening and improved
readahilil~' with o ne of these new MFJ
filte rs.

i.~ optimized for reduced sideband splatter and

11I'.J .- • • • "' /·"· '.lI !V" "" .• 1l•• • •~: .~•.:.== .• - .. '" .-.., .'.

MFJ·308 $79~~
mea...ure-, JUSI 5lr~ W x 1%H x -r'D 10 }il
unvwhere in voor vehicle Ithe 8-band version
i~Just I ffw iuer and t ' deepen. Two dual-gate
~10Sf;ETS give these co nveners exceuem
.~f'1Isitil1n· and selectivitv whe n combined
with vour automouve receiver.
Eas~ -Io use, e-dS~ to install . Pu..h a convener
bunon to choose the band. tune m -.tation..
with your reg ular car rad io . To in..tall . ju-t
plug the car antenna into the conve rter and
in-ert the convener cable into your car radio
an tenna jack: connect the po..... e r lead to 12
VIX".
Listen to the world o n the road. Gel the
new ~1FJ mobile SY,'L conv enerv - " World
Explorers I & II. ·'

MFJ·260

$26~.\',

MFJ·722

$69;>:..,
MFJ·723

$49~.5..,

- ",, _ --..'!i" •.. -~,.. ·0-\' -. . .._... .- ­
-"...~.:..., _.,..,

NEW MFJ 4 & a·Band Mobile Shortwave Converters

MFJ·262

$49~.·..,

T.....-o new super-selective Illters . The new
~1FJ-722 " Optimizer" offers razor sharp,
no-ring CW filtering with ..witch-selectable
hand width.. (RD. 110. 150. 11'0 HI cen tered
o n 750 Hz), steep-skirted SSB fillainK' and a
300-3000 Hz tunable 70 dB notchfilter,
The 8.pole (4.sta~e) active IC filt er givc~

CW performance nonmahle filter n m match,
(80 Hz hand width g ives - 00 dB re- pon-e
o ne octave Irum center and up to 15 dB noi..e
red uction). The H-pole SSB audio bandwidth

NEW MFJ Active CW/SSB/Notch Filters

MFJ·304 $59~~
Another \11".1 · ·firs t ." mcse 10"," cost
mobile SWL convener-, provide nc"," excite­
ment and vanetj for your dri~i ng/1i ..tening
pleasure .
Two models to cb oose fmm . The a-band
" World Explo rer I " j ~1 FJ-J(4) offen; corn­
plete 19. 25.31 and ol9 meter coverage (the
most popular HF bands d ue to thei r distance
capahilitiev at vanouc time.. o f the day and
' ear) . Hear countries from Europe . Africa.
\1 idd le East . Asia . the Isla ndv. No rth and
South America. The !I-ha nd "World
Explorer 11" . t ~1 FJ-_'O!l adds 13.16. .u, unci
60 mf'ter hand .. ) for even gre ater ii ..tening
variers ,
Compact and senstuv e. The .$-h..nd mode lMFJ-422

Combo

$99;>:..,
"

I,

MFJ·422X Keyer only

$69~.·..,

•

exciting new ideas from the
wortd 's leading manufacturer of

amateur radio accessories

The besr o f all C W worlds - a deluxe
MFJ keyer in a cornpuc1 configuration
that fits righ l o n the BE!\'CHER iambic
paddle! And you can buy the ccmbmarion or
just the keyer 10 fit on your BENC HER .
Ne"," ~fFJ keyer - ~ rna ll in sizc, big in,
feat ures . Curti s /ID..14 Ie. adjussabte weixht
and lon e, fm nt panel mill/lie and speed
controls (M-50 wpm) . built-in dot-dash
memories, speaker. siderone. and push­
button selection of semi-autom atic/tu ne or
auto matic modes ,
Ultr-a-reliahle solid-state ke~'in~: g rid .
block . cathod e and so lid-slate transminers
( - 300 V. 10 rnA max: +300 V. 100 rnA
max). Fullv shielded, Uses q V battery o r
opt ional At adapte r ($7 .95 +$2)
Beautiful functional en~ineer in~ . T he
keyer mounts on the paddle base 10 form a
small (4~Wx2%H x 5WL) attractive com­
bination that' ~ a pleasure to look at and use.
The BE~Cllf:R paddle b a hc~t se ller.
Fully adjustable: go ld-plated silver contacts:
lucite paddles: chrome plated hra,,>~; hea vy
steel base with non -vkjd feet ,

NEW MFJ/BENCHER
Keyer.Paddle Combo ­

"The Pacesetter"

MFJ..1040 Receiver Preselector
Boosb "'eak ..iJ1:~l s. rejects out of band
signals. reduct'~ image~ . C(JI'('n I.H-5 ol JIH:
with up to 20 dB gain fmm 1o"," noi-.e
MOSFET CircUl i!)', Worh .,dlh :? anunruu
und 2 rf'uh'('rs (e~en XCVRS 10 350W
jnpun.
Built·in 20 dB a ttenualor pre~'enh recei\'Cr
o\'erload. Also includes auto- b)'pa.,~. dela)'
contro l. PIT jack. Operdtes on () V battery.
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MFJ·1020 J 9- 18 VOC. o r 110 VAC with optional AC
- - - $79~+~1 adapter, $7.95 + $2.

fj .... .... . A. .\Iode l ~I FJ.I045. ' ''--9.95. is the came lc....• "A<.I . ;'0,,1-.. '5# ..- _

- . - .. -=-= l altCnualor- b~ pa.ss. delay. PTf. I antenna &
MFJ-1040 dl• .;. '" I recei\er.

$9995 MFJ..1020 Indoor Active Antenna,...,
· ' World ~rahber: ' ri~'aling: or e:o;cccding
receplion of ouhide long iTC"> .
L nique tuned circuitr') i1h amplifiC"4 lion
minimizes intermnJ distortion . imprO\'e,~

seleai\'in', r~dUCf'J noiu ouhide the tun<."(J
band. ewn funetion .. a~ apre.l~leI1or With an
e\lcmal antenna . COI'en 0.3-30 ,\lH;. ill 5
bands. Tele -.coping anI. ; tune. hand. gain .
on-off--bypa.",,: U-.e .. 9 V bane!)'. 9 -11' \'IX" .
or 110 VAC. ..... ith opt ional AC adapter at
57.95 +52. 5x2:\6~ .

S, CALL TOLL FAEE

~u~647-1aOO~

For teen mto.. o rder or repair status. or calls
outside continental U,S. and inside MISS.•
call 601-323-5869.
• AI ..IF} produrt~ unroodit)ona1l~ l!:uaranlM

for OIH' ,rat I O:SI,"p1 ;I.. n"lo:d I

• Products Of'dem:l from ..n:J arr n~h'rTl;Ihlr

..ilhi n 30 da~s for fuB m und til'<.., <Jiippint l
• Add <Jiippinl!: & handlinl!; rn'"'1il.e"< in llmoun l..
~n in pw-mlhe.o.e.

Write for FREE calalOlt. o\er 6IJ product~

M
~I ENTERPRISESr" INCORPORATED

Ho\ .194; \fi...'ii...'iipp i State. \IS .W762



MFJ-101

$29?....,

MFJ-250

$29?....,

KW Dummy Load With Oil
~
~ 1117 "::.':" I _

I ~--"I
,....... - :..-

300 Watt Antenna Tuner

~

Rated at 1 kW CW or 2 kW PEP for 10
rnin., half that for 20 min ., cent. at 200 W
CWo 400 W PEP. non -inductive 50 ohm
resistor. quali ty transformer oil (no PCB ),
VSWR under 1.2: I to 30 M H z, 1.5: I ,
30-300 M H1, 2: I . ] (Xl-400 MHz. Coax
conn .. vent cap .• 7\1i"h x 6%" diam.

GMT ClockllD Timer

favorite products from the
world 's leading manufacturer of

amateur radio accessories

24 hour. solid -sta te , blue 0.6" digits. ID
timer sounds every 9 min (a lso a snooze
alarm), reg ular alarm for skeds or to awaken ,
power-our/alarm-on indicators . ready to usc
on IIOVAC, 50-60Hz . 6x2x3".

MFJ-941C

MFJ·484

$139~~

Panel controls : Speed (8-50wpml/ Record:
Weight/Memories Combined: Tone/Tune:
Delay (0-2 min.)/Rere<l!; rotary Vol/O n-Off:
Memory Select: Message Buttons select
desired 25 ch. messages: Memory Reset
button.
Ult ra reliable solid s ta te ke~'ing : grid block.
cathode , so liJ stale transmitters (-300 V. 10
mA max: + 300 V. 100 mA max). Operates
12· 15 VOC or t to VAC with optional
adapter, $7.95 + $2 . Size 8x2x6". I\WJ -4S2,
$99.95. four 25 or 50 +two 25 ch. messages:
\ IFJ -481 . $89.95. two 50 ch. messages. Get
th e hest seller ke)'ers-t\l FJ " Grandmaste rs ."

Up to twelve 25 character m essages p lus
roo, 75. 50 or 25 ch . messages (4096 bits).
Repeat an)' message continuously or with
pauses of up to 2 min. LEOs show use .
Record , playback, or change messages
Instantly at touch of a button. Memories are
resettablc with button or touch of the paddle .
Built-in memory saver - 9 V battery takes
over when power is lost .
Iambic operation with squeeze key. Dot­
dash insert ion. Opt ional BENCHER paddle
$42 .95 +$4 .
Dot-Dash memertev, se lf-completing, jam­
proof spacing, instant start.

Fa stest se lling :\ofE J tuner . .. because it has Built-In 4: 1 balun for balanced tines. I{XJOv
the most wanted features at the best price. capacitor spacing.
SWR + dual range wattmeter (300 & 30 :\Iatches every thing from 160-10 meters:
watts futl scale. forward and reflected' dipoles. inve rted vel's . random wires, vern­
power). Sensitive Int'/,'r measures SWR cals, mohile wh ips, beams. balanced and
down 10 5 watts output. coax lines.
More flexible antenna switch sclccls::! coax Eas)' to use, anywhere. Measures Rx2x6ff

,

lines. direct or through tuner, random wircl has 50 -239 connectors . 5-way bindin g
balanced line , Of tune r bypass for dummy posts , finished in eggshe ll while with
load . walnut-grained sides .
12 position efficient a ir -wound inducto r for ,'\tFJ-945 , $74.95. like mode l 941 C but less
lower losses, mo re watts out. ant. switch. Optional mobile bracket for

e ither model is $3.

MFJ 484 "Grandmaster" Memory Keyer

MFJ 941C Versa Tuner II

MFJ 410 "Professor Morse"
Code Generator/Keyer

MFJ Dual Tunable SSB/CW
Filter "Signal Enhancer"

MFJ-949B

$129?....,

NEW
LOW

PRICE
Save
$20

MFJ-410 Now Only $129?+5$4l
Use it to learn. usc it to operate. II sends Dua l Filters give unmatched performance .
unlimited random code in random groups for T he prtmary niter leis you peak, I/O/I'll. 10\1'
pract ice:never repea/S sequences. And when pUIJ or hiXh 1'11.I.\' with extra steep skins.
you're on the air. it's a f ilII feature tevcr, A uxntarv filter : 70 dB I/O/I'll, -10 I'-~ peak.
Va ry speed from S-50 wpm; meter readout . Both filt e rs tunc from 31MI to .lOtM) liz with
Val}' spacing; give fast sound to tow speed. variable hwulwidthfrolll -10 H;:. to neartvflat.
Alpha or a lpha numeric with punctuation , Cons ta nt output as bandwidth IS vaned:
Iluilt-ln speaker and phone jack: tone and linear frequency control.
vot . Ideal for c1i.lSSIUOm or private lise. Swftc ha ble noi se limiter for impulse noise.
Full feature keyer includes vol . . speed . lone Sim ulated ste reo sound for C W lets ears
and we ight controls . tunc switch. dot-dash and mind reject ()RI\l .
memories. keys grid block. cathode. solid- Inputs for 2 rigs. switch selectable. Plugs
state rigs, O ptional BEI\C HER paddle into phone jack. Two watts for speaker. OFF
$42.95 + $4 , Operates on 9·IH VDC, two 9 bypasses filter ',I-IX VDC, 300 mA or [10
V batteri es or 1]() VAC with optional adapter VAC WIth optional adapter $7 .1}5 +$2. IOx2
$7. 95 + $2. Size 7x2x6". (;et " Professor x6"..\1 FJ 75 1. $59.95. s imilar. primary
Mor se" - you'H never outgrow it. filter only, less high pass & noise limiter.

Does it all! Built-in dummy load . SW R,
forward and reflected power meter, antenna
switch, ha lun, matches everything from
1.8-30 MHz (coax. random wires , balanced
lines). coax conn .. binding post , IOd x?" ,

T ER PRODUCTS, CALL TOLL FREE

~ 800·647·1800~

For tech. info.. o rder or repair status, o r calls
o uts ide conti ne nta l U.S, and inside Miss"
ca ll 601-323-5869,
• ,\ U :IoIFJ products unl'unditionalJ~' guaranteed

fOf one year t ewept a~ nUll'd )
• Products ordered from :\IFJ art' rnumable

within -'0 da~'s for full refund (le:s.s sbippinS:: l
• Add sbippinli: & handlinf;: charges in amounts

shown in parentheses

Write for "'REE cataloa, onr 60 products

MI!!l ENTERPRISES
r.l INCORPORATED .... 47

Box 494: !\Iis.<dssippi State. !\IS 39762
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Radio Shack 's DX-3Q2 general coverage receiver.

might be objectionable, snow­
ing a need for slower decay
time. J t

The i·f selectiv.y Pfoblem has
been improved·lon.~'derabl y in

the OX-302; the~il-t~ and - 60
dB points are at 'Il-iz and 6.0
kHz in the wide. $ition and at
2.5 kHz and 4.0 k , l rq he narrow
position. The s~~ wh ich were
evident in the -rJx·3OQ are now

•extinct. Two-step peaking is st ill
necessary. 'I

Sensitivity of the DX·302 is ex­
cellent, averaging 0.3 microvolts
throughout the shortwave epee­
trum.lmage rejection is60,70dB
down. Upper or lower sideband
selection adds to the receiver's
flexibility.

Frequency coverage is anoth­
er plus, permitting continuous­
coverage reception from 10 kHz
through 30 MHz. Frequency ens­
play is provided by a flve.niqlt
LED readout-and It's accurate..
A drop of oil behind the spindle

of the spinner knob d id wonders
for our sample, loosening the
st iff lUrning teet

The receiver is relative ly
strai ghtforward, reflect ing de­
sign philosophies incorporated
into the new breed of synthe­
sized rece ivers. Incoming sig'
nals are up-convert ed to 55 MHz
where they are tuned in 1·MHz
increments into a 3-2 MHz tun­
able i-t . Triple conversion finally
results in a conventional 455·
kHz 3rd i-f which is also the bto
frequency (± 1.5 kHz).

Power requirements may be
selected from 120 V ac at 60 Hz
(22Q-volt, 5O-Hz models available
for Europe and Australia), 12 V
de for mobile operation, or 8 tn­
temat C cells for fully portable
operation.

While the DX-302 would not
be recommended tor primary re­
ception, it would make a good
standby receiver. And, most im­
portant, it would bea good rntro-

ductory receiver for a newcomer
to the fascinating world of
s h o r t w a ve listening . Th e
OX-302's eett-contarnec code
practice oscillator just might en,
courage that newcomer to go
one st ep further!

The Rad io Shack DX·302 gen­
eral co verage receiver lists tor
$379.95. For further information,
contact Radio Shack, a division
of Tandy Corporation, 1300 One
Tandy Center, Ft . Worth TX
76102. Reader Service number
400.

Robert urove WA4PYQ
Brasstown Ne

MI RAGE'S MODEL 8 23 2M AMP

Mirage has announed the lat­
est member in its line of Quality
amateur equipment, the B23
a-meter au-mcoe icw-ccwer am­
pli fi er. The B23 is designed to be
used with all available HT and
row-power SSB transmitters.

Mirage'S newest amplifier will
provide 30 Walls of output w ith
2 Watts of drive. The 823 is lin­
ear and may be keyed with as Iit­
ue es 100mW and up toas much
as 5 Watts. Five Walts input will
g ive 40 to 45 Watts output.

The B23 is packaged in a rug­
ged, compact enclosure that
may be mounted anywhere or
left unmounted for maximum
portability,

For more information, con­
tact Everett Gracey WA6CBA or
Ken Holladay K6HCP at Mirage
Communica tions Equipment,
Inc" PO Box 1393, Gilroy CA
95020; (408)-847·1857. Reader
Service number 482.

JE610 ASCII·ENCODED
KEYBOARD KIT ANNOUNCED

BY JAMECO

Jameco Electronics has

developed the JE610 ASCII·En·
coded Keyboard Kit wh ich can
be interfaced into almost any
computer system.

The kit comes complete with
a 62·key industrial grade key­
board switch assembly, inte­
grated circuits, sockets, con­
nector, electronic components
and a double-sided printed err­
cutt board. Complete, easy-to­
follow step-by-step wiring in­
structions and circuit diagram
are also included.

The keyboard switches are
SPST mechanical action and 60
keys generate the full 128 cnar­
ecters. upper and lower case, of
the ASCII set. Two user defined
keys are provided for custom ap­
plications. This unit is fully buf·
tereo and there is a caps lock for
upper case alpha characters.

The heart 01 the system is a
4Q-pin ROM (AY5-2376) with out­
puts direct ly compatible with
nUDTL or MaS logic arrays.
The keyboard assembly reo
Quires + 5 V de at 150 rnA and
- 12 V dcat10mA tor ocereucn.
Interfacing is accomplished by
a 16-pin DIP or an 16-pin edge
card connector.

For more information, write to
Jameco Electronics , 1355
Shoreway Road, Be/mon t CA
94002. Reader Service number
488.

BROADBAND VHF/UHF
BEAM ANTENNA
ANNOUNCED BY

GROVE ENTERPRISES

Intended primarily for the
hobby scanner radio market, the
new Scanner Beam from Grove
Enterprises is designed to work
over the continuous Ireqcency
range 01 18 through 512 MHz. A
seven-element, log-periodic di·

,

Mirage's Model 823 2m amp.
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TH3M K3
3-Element
Tri-Band eearn

Other Tri-Banders in the
Hy-Gain li ne:
TH5DX
5 -Element
Tri-Band Beam

®

••
• I,. ., " ; .

~
... I,. '}~
.~ I

, . !~(

I'.<,

•·.­••
•

Hy -Gain has
the right
Tri-Bander
for you!

Antenna shown is;
TH6DXX
s-erement
Tri-Band Beam

•
Tower shown is
The NEW Hy-Gain
HG-52SS
self Supporting
Crank-Up Tower

..

_ "":':"::"," - ,::.,0;:--__
TELEX COMMUNICATIONS INC

TELEX. 'IIY-flilio'

DX'ER,
CONTESTER,
or
RAG-CHEWER

With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri-band beam
that really delivers. You'll find that there
are more Hy-Gain Ttl-Banders on the air
than any other brand, and that says a lot!
All o f Hy -Ga in' s Tri-Banders feature
separate High-a, h igh-efhc ienc y traps
that ensure maximum FIB ratio and gain
and minimum VSWR on ALL THREE
bands . Hv-Getn's " no- co mpro mise"
construction features ; taper - swaged
6063 -T832 thick-wall aluminum tubing
fo r maximum strength and minimum wind
resistan ce ; a rugged boom -to -mast
bracket that adjusts from 1'I.' to 2'h" ;
heavy gauge, machine formed. element­
to-boom brackets that won't allow the
elements to twist on the boom ; a nd
improved element compress ion c lamps
that allow greater tighten ing ability and
easier readjustment.
Hy-Gain's unique Beta-Match is factory
pre-tuned to ensure min imum VSWR and
max imum gain on all three bands. All
Hy-Gain beams are led with 5 2 ohm
coaxial cable and deliver less than 1.5 ;1
VSWR at resonance.
Write for fu ll details today !

HEATH INTRODUCES NEW
LI NE OF FREQUENCY

COUNTERS

Heath Company has tntro­
duced two new digital frequency
coun ter kits . The IM ·24 00 ,
Heath's first hand-held counter,
features a 50 Hz·5l2 MHz tre.
quency range-while the per­
table IM·24l0 offers a single in­
put tor its entire 10 HZ·255 MHz
frequency range.

Weighing just 4/5 of a pound,
the Heathkit IM·2400 hand-nerd
frequency counter can be used
anywhere in the field-or on the
test bench. Large·scale Integra·
non and CMOS technology at­
low the IM·2400 to fit into a cabi­
net measuring only 1-518" H x 3­
318" W x 8-318" L

The IM ·24oo's crvstar-ccn­
trolled la-MHz time base pro­
vides improved accuracy and
to-ppm temperature stabili ty,
according to a Heath spokes­
person. With a typical senstnvt­
ty of 10 millivolts, the IM·2400

pole array, the Scanner Beam is
said to a lter gain approaching 8
dB above a dipole on high band
and UHF. An additional l 5-dB
trent -to-beck ratio makes the
Scanner Beam particularly sutt­
able for long distance, weak·sig­
nal directional reception. Aver­
age vswr is 1.92;1.

On tow band (30-50 MHz), the
antenna resembles an omnidi­
rectional vertical dipole.

Constructed of heavy-duty at­
uminum tubing , the Scanner
Beam features unbreakable
ABS Cycolac insulators and
Hoot baked enamel painted
boom, and includes a 4;1 match­
ing balun transformer for either
50- or 75-0hm ccexrer feedline.

A universal offset mount per­
mits the SCanner Beam to be at ­
tached to a metal mast with a
minimum of interaction, and ad·
dinonally allows the antenna to
be tilted in a vertical plane for
satellite reception. Hams will
find the SCanner Beam also use­
ful for transmitting in the 144-,
220-, and 420-MHz bands.

A matching coaxial cable as­
sembly is also available. con­
st ructed of 65 feet of low-loss,
foam-dielectric, copper-braided
shield, the cable assembly
comes with factory installed F
co nnector, Moto rola connector,
and weather boot.

For further information, con­
tact Grove Enterprises, Inc.,
Route I , Box 156K, Brasstown
NC 28902. Reader Service num­
ber 486.
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International Crys tal'S TV·4300 satellite receiver.

KANTRONICS' FielD DAY 2
SWL MODel

There was time not too long
ago when the thought of copy­
ing rad ioteletype would conju re
up a mental image of cumber­
some, noisy teleprinters. The
venerable Model 15 has been in
the shacks of countless thou­
sands of stalwart experiment­
ers, clacking away and spewing
out rolls of paper.

The RTTY scene has changed
dramatically. No longer are the
mechanical monsters neces­
sary for the registralion of Rny
copy, nor are the touchy demo­
dulators with their bevy of con­
trois.

Digital technology has come
to the rescue with several aelt­
contained readers, displaying
their copy faultlessly via an LED
readout.

One of the most popular of
these automatic Rny readers
is the Field Day 2 l rom Kantrcn­
tee. For use with general cover­
age receivers, a specialty-shield­
ed SWL model is available at a
slight additional cost .

Far more flexible than any of
the mechanicaltelepfinters, the
Field Day 2 has provision for au­
tomatic Morse code display, on-

DTMF DECODER

The Teltone M·917 is a DTMF
decoder and rotary dial pulse
counter in a modular package. It
accepts touchtone™ (dual tone­
multifrequency) s ignals from
telephone, radio, pre-recorded
tape and other sources. Output
is logic level binary with strobe,
and other options. It can be
used to drive a row-power 'rrt,
gate or tran sistor, CMOS, or
MOS devices. The tow-cost,
sealed modul ar unit (3.5 x 2.5
x .65 inches) meets or exceeds
all tel ephone industry standards
for use in central office equip­
ment. It contains a propr ietary
LSI, high·impedance input but­
ler, dial-tone filter, high· and
tow-bandpass filler, and a crys­
ta l-controlled, digital frequency
detector that can recognize all
16 DTMF digits.

For further information, con ­
tact Teltone Corporation, 10801­
120th Avenue NE, Kirkland WA
98033; (206)-827·9626. Reader
Service number 484.

are described in a free brochure.
For further information, con­

tact COMMSOFT, 665 Maybell
Avenue, Palo Alto CA 94306;
(415)-493-2184. Reader Service
number 481.

cetver is now available from ln.
temattonet Crystal Manufactur­
ing Co.

The high-performance receiv­
er tunes all channels within the
3.7·4.2·GHz band. Standard dual
audio output is provided at 6.2
and 6.8 MHz. Others are evan­
able.

The TV·4300 is a fully pack­
aged and assembled receiver
complete with a built-in lNA
power supply, built-in AFC, tun­
er, control circui try , and power
cable. All output levels are corn­
patible with video monitor and
VTR input.

ICM offers several options in·
eluding a remote tuning control
and selectable audio with stereo
output. For complete tc torrna­
tion, write International Crystal
Manufacturing Co., Inc. , 10
North Lee, Oklahoma City OK
73102. Reader Service number
483.

RTTY89

COMMSOFT, a software corn­
pany located in Palo Alto,
California , has i n t ro duced
RTTY89 for the Heath H89 or
H8IH17IH19 computer. By tak­
ing advantage of the disk and
dynamic video graphics capabil­
ities of either computer, this pro­
gram adds a new dimension to
amateur radio communications.
Vers ion 3.0 of the W6lLO pro­
gram provides exclusive a-revet
split sc reen to allow pretyping
messages while copying incom­
ing data. Other features include:
orsk-baseo autostart (record in­
coming/outgoing data on disk);
disk load into pretype buffer;
sophisticated on-screen graph·
tcs displaying complete system
status including time; auto­
matic CW identification; and
ASCII or Baudot operation.
These and many other leatures

["ot ,~ •
.'~ff

,.

t\.'
~,;. !/,;. if, ,,", -

Heathk.it 's new IM-241O portable frequency counter,

INTERNATIONAL
INTRODU CES THE TV-4300

SATELLITE RECEIVER

A new za-cnennet satellite re-

t o-porn temperature stability. A
durable metal cabinet, improved
RFI shielding, and complete
voltage protection help ensure
proper operation.

A pivoting stand and locking
swing-down bai l place the
B-digil LED display at a conve­
nient viewing angle.

Both the IM·2400 and IM-2410
counters may be connected di­
rectly to the component under
measurement. Or, for counting
wit hout any connections, the
optional SMA·24Ql)·1 swiveling
telescopic an tenna may be
used. This righ t·angle antenna
wi th BNG connector may also
be used on many a-meter trans­
ce ivers. The chrome-plat ed
SMA-2400-1 is treouencv-tun­
able, by extending or retracting
the telescoping sections.

For more information, con­
tact Hea th Company, Dept.
350·500, Benton Harbor MI
49022. Reader Service number
485.

Heathkit's IM-2400 hand-held
frequency counter.

can read weaker signals. And
the 7-digit LED display is 3/B"
high, for more legible readings.

True hand-held portabilit y is
achieved by placing the five re­
chargeable nickel-cadmium oat­
te ries inside the housing of the
IM·2400.

The IM·241 Qportable frequen­
cy counter measures input sig.
oars between 10 Hz and 225
MHz, with good accuracy and
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Iy a dream when the mechanica l
teleprinter was king. The Field
Day 2 will t rack any Morse
speed, from 3 to 80 wo rds per
minute.

On RTTY, speeds o f 50, 67, 75,
and 100 wpm are selectable,
wi th the additional compatibili ty
with 110 and 300 wpm ASCII . An
internal 24-hour c lock is also in­
cluded.

The Field Day recognizes vir­
tually all of the conventional
characters, numerals, and pro­
signs on all three modes. Pre·
sentation of readout is on ten
ta-secment, alphanumeric, halt­
inch LEOs. The message moves
from rig ht to left, Times-Square
style, and is quite easy to read
after a moment 's practice.

In actual operation, an audio
cable (not included) is simply
plugged into the earphone jack
or external speaker jack of the
receiver. The receiver dial is ad­
justed until the audio frequency
falls into the sharp audio pass­
band of the xantromcs active til­
ter (750 Hz, ± 100 Hz). On CW,
the dots and dashes are pro­
cessed by their relative t iming.
On RTTY, only the mark signal is
copied and processed.

The audio input impedance
wi ll adequately match 8·100
Ohms.

The Field Day 2 is operable
from ac only(117V ac @60 Hz;a
220 V ac @ 50 Hz export model
is available on special order at
no extra cost).

A built-in speaker assists the
operator in centering in on the
desired signal. The speaker may
be defeated by plugging an un­
w ired miniature phone plug into
the appropriat e jack on the rear
apron . This simple move will pte­
vent a RTIY enthusiast f rom
coming unwired after a few min­
utes of listening to the inces­
sant " d iddly-d iddly·d iddly" from
his favorite ATIY station, and
could conceivably save his mar­
riage as well.

Add it ional jacks are provided
to accommodate a key for
Mor se code practice (the display
reads your fist) and TIL-com pat­
ible demodulator output (if de­
sired for ancillary equipment).

In Actual Use

We found the Field Day 2
complicated at first, but a little
familiarization session changed
the complication into push-but­
ton f lexibi lity.

A row of 5 push-buttons pro­
vides full control of the unit .
l et's examine them in order.

AMM46

Serious amateurs deserve the very best equipment they can afford and one
person' s luxury may be another's necess ity. These mtce are a little like thaI.
If you deserve a microphone with extra high output, a frequency re sponse
carefully ta ilored to the voice range, and made of high qua lity mate rials, then
here are three new desk mice and three new hand rn fcs from which to
choose. The desk mics are heavy die cast metal with an attract ive black,
textured f in ish and a lock lever on the push-to- talk bar for VOX operat ion.
Th e hand mice are high impact resistant c vcorec e with extra long, high
quality , neoprene coil cords. Most models ar e dual impedance.
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ASCII RTTY

Kantronics' Field Day 2 SWL model. Palomar Engineers' PT-3000 antenna tuner.

1. RESET clears the display of
its last-received information as
well as permits the internal com­
puler 10 adjust to a dramatic
change in code speed.

2. SPEED calls up a numeric
display of received Morse or
ATTY speed.

3. EDITOR assists in the copy
of sloppy or weighted code.
(SPEED and EDITOR are also
used to set the 24-hour ctock.i

4. MODE chooses between
the reception of Morse or RTTYI
ASCII.

5. POWER is, of course, the
on/off switch. The clock begins
at zero at power-up. and contin­
ues as a 24-hour timer unless re­
set to lime of day.

We found the reader easiest
to use by audibly tuning in a sig­
nal with the receiver speaker,
then plugging the Field Day cord
into the receiver phone jack. We
had previously disabled the
Kantronics speaker by plugging
the disabling jack with an open
connector.

Our silent copy was a plea­
sure. Bright, large-digit charac­
ters danced across the display
faithfully reproducing the meso
sages being sent on the other
end of the circuit.

Not having to worry about
hard-copy printers, oemoduta­
tors, video displays, or other
complex accessories was both
financially and cosmetically re­
assuring.

For the receive-only short­
wave enthusiast, the Kantronics
Field Day 2 is hard to beat.

The Kantronfcs Field Day 2
SWL modal li sts at $464.95. For
further information, contact
Kantronics, 1202 E. 23rd Street,
Lawrence KS 66044_

Robert Grove WA4PYQ
Brasstown NC

CURRENT SHUNTS
FOR DMM'S

An inexpensive one-mnnobm
shunt extends the current mea­
suring capability of digital multi­
meters to hundreds of Amperes.
Each millivolt of voltage drop
across the shunt means that
one Ampere of current is flowing
through the shunt. A DMM can
thus read all the currents, both
ac and de, found in the home,
laboratory, or shop when used
with this shunt. In addition, the
current in an automobile, includ­
ing the Amperes to the starter
motor and from the charging
system, can be read by a DMM.

The shunt is a soecratrcw-re­
sistance cable made up of 105
strands of tinned copper wire for
flexibility. Solid copper clamps,
rated at 75 Amperes and capa­
ble of handling much larger in­
termittent currents, connect the
shunt into a circuit. Meter con­
nections are made to the shunt
cable through combination jacks
that accept tip plugs, banana
plugs, or alligator clips. For fur­
ther information, contact R. H.
Johns-Scientific Instruments,
3379 Papermill Road, Hunting­
don Valley PA 19006. Reader
Service number 479.

PALOMAR ENGINEERS'
PT,25Q0 AND PT-3000
ANTEN NA TUNERS

It is hard to gel excited about
antenna tuners. They are just
one of those accessories you
take for granted. In fact, the
name "antenna tuner" is often
not correct since many times
these matching devices are lo­
cated far from the actual anten­
na. Regardless of their name,
tuners seem to be a popular way
to make your skywire meet the
approval of a new rig that balks

at any load that causes a mis­
match of 1.5:1 or more. Big deal.

Pollution Stopper

Palomar Engineers has taken
a new approach to tuner design
and operation and in so doing
has made this review easier
to write and more interesting
for you to read. Now, with
Palomar's PT-2500 and PT·3000
antenna tuners you can get that
perfect match without hours of
keydown pollution of the air­
waves. A noise bridge allows
you to determine the settings
that will give a good swr and not
st rain your rig's final tubes or
transistors in the process. You
merely flip the front panel
switch from operate to tune and
then adjust the controls until lhe
introduced noise on your receiv­
er is at a minimum, ind icat ing a
match close to 50 Ohms.

Aside from the noise bridge,
several other design features
set the Palomar products apart
from typical tuners. The PT-2500
and PT-3000 adhere to the popu­
lar r-tvoe network and use a
tapped inductor that is connect­
ed to an l8-position switch.
When a balanced li ne is used,
the step-down balun is placed al
the transmitter te rminals; most
other tuners put the balun at the
antenna input. Palomar claims
the relocated balun adds to ef­
ficiency.

On the Ai r

The built-in bridge does not
greatly reduce the amount of
knob twisting required. How­
ever, the noise bridge and its ex­
lernal9-volt battery do the work,
rather than those expensive
finals. There is no magic way to
find the correct combination of
setttocs. However , once you

find them, a quick fine tuning
with your transmitter and swr
meter is all that is needed to
minimize the swr. Jot down the
settings so you won't forget
them.

The noise bridge cannot be
switched in line when you are
transmitting. A fuse acts as a
means of idiot-prooting. How­
ever, if you are like me it won't
be long before the fuse is "acct.
dentally" blown. Oiten the
bridge will continue to work af­
ter the luse is blown, but the
nulls it gives may be false. The
solution, 01 course, is a new
fuse. But where do you buy
11200-Ampere luses? This incon­
venience emphasizes the need
to switch Irom "tune" to "oper­
ate" before you transmit.

These tuners are designed so
that you can match balanced
lines, random length wires, and
coaxial teedttnes. In addition,
the transmitted signal can be
switched to a dummy load via an
auxiliary position on the front
panel. Our en-the-air tests con­
firmed the usefulness 01 the
Pi -2500's noise bridge and the
tuner's ability 10 match most 01
the loads we tried. When using
high power on 40 meters with
the tuner matching a balanced
line leeding a tuned doubiet, the
amount 01 rl in the shack
caused problems with the
rc-zot transceiver's solid-state
circuitry. This can be partly
blamed on the PT-2501)"s two­
piece cabinet which gives less
than ideal shielding_

This reviewer has always be­
lieved that antenna tuners are
one of the lew things that
tooay's hams can home-brew
easily. A look at advertising
shows thai many amateurs
don't agree and are buying their
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HC-144-TLM {for 2-m.tersJ
A 5/8 wave, trunk lip mobile
antenna with less than 1.5 :1 SWR
across the 144·1 48 MHz band.
Maximum power capability is a full 200
watts. HY-Gain's exclusive ecrew-rn
antenna connector eliminates all
installation soldering. Includes 18 It
(5.5m) coax and connector.

HC·144-MAG (for 2·m.t....)
The same antenna as above except with
a cowertut 90 lb. (4o.8kgl direct pull
magnet mount with a neoprene gasket to
protect your vehic le's f inish.

HC-440-TLM (for 440-450 MHz'
This is a, trunk lip mou nt
antenna featur ing two 5/8 wave collinear
radiators coupled with a moisture
resistant phasing coil. SWR is less tha n
1.5 :1 and maximum power capability is
200 watts. Antenna comes with
Hy-Gain's exclusive screw-in antenna
connector that eliminates all installation
soldering and 18ft (5 .5m) of coax and
connector.

HC-440-MAG (for 440-450 MHz)
The same antenna as above except with
a powerful 90 lb. (4o.8kg) d irect pull
magnet mount with neoprene gasket to
protect your veh icle's f inish.

TELEX rliltllilinl
T ELE X COMM UNICATIONS. INC.

NEW
VHF and
UHF
Mobiles

..,.,_... ....... _....,U l ~

_ n,""" .....__ 0-.09< (>000 f_

Hy·Gain 'S new HyCom series of UHF and
VHF mobile antennas have been tested
in actua l use by amateurs across the
U.S. for nearly two years with excellent
results, The antennas have weathered
the sa lt spray of the coast, the freez ing
rain and snow of the north lands. and the
blaz ing sun of the desert southwest.
HyCom's materia ls and workmanship
have taken the worst that Mother Nature
could dish out, and they still perform as if
they were installed yesterday. If you
wan t the f inest mobile antenna that you
can buy· with proven re liability · try a
Hy-Gain HyCom.

ETCO CATALOG

The ETCO Idea Book contains
more tha n 4,000 el ec t roni c
items, many of them hare-to­
f ind special purchases and tee­
tory buyouts. The 96-page cete­
log is designed for hams. ncbby­
tsts. teachers, students, experi·
meeters. and anyone else In­
volved in electronics.

The ETCO Idea Book is free
upon request from ETCD Elec­
tronics, Dept. 166, Box 796,
Plattsburgh NY 12901 , Reader
Service number 489.

Continued on page 196

RADIO SHACK'S
SPACE·SAVER DESK

If YOU've been looking for a
compac t, sturdy table for your
rad io gear, you know by now
that most o f the presentable at­
temeuvee require you to part
with a substantial amount of
hard-ear ned cas h. Surprise!
Radio Shack has come to the
rescue with a $49.95 table that is
attractive enough to hold a
place of honor in your livi ng
room.

The Radio Shack Space-Saver
Desk is designed for use with
the TRS·80 computer system,
but It makes an ideal operat ing
posit ion for a ham with a moo­
est amount o f radio equipment.
The watnut-veneer-ccverec ta­
bletop looks good and mea­
sures 23-314 x 37·1 12 inches. On
the back o f the top surface is a
9Y, ·inch deep shel f with plenty
of room for a transceiver, power
supp ly , rotor contro l, keyer, and
other accessories. Underneath
the shelf is jus t enough space
for logs, callbooks, and all the
usual small paraphernalia that
accumulates in a ham station.
The shelf is about eigh t inches
shorter than the tabletop, euow­
ing idea l placement of a key or
paddle.

The tabletop is supported by
two nice ly·f inished black metal
t. eneceo legs , wh i ch are
equ ipped with screw-in levelers.

In short, if you need a place to
put your R390 receiver, 328-1
transmitter and Alpha 77DX ern-

tuners. Palomar offers a product
that goes beyond the typical
matchbox. The PT-2500 and
PT-3000 each cost $349.95. More
det a i l s are ava i lab le from
Palomar Engineers, Box 455,
Escond idO CA 92025.

Tim Daniel N8RK
73 Magazine Staff
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Gary L. Anderson W B0GW P
1528 34th Street S.E,
Cedar Rapids IA 52403

VSWR. • . Automatically!
- simplify antenna matching with this

self-calibrating tune-up aid

fo rwa rd-reflected switch on
the vswr me te r, and, fi nally,
two or three adjustments
on the transmatch. This can
be qu ite a juggling act.

There a re times when
vswr dec reases a nd so does
forward power, and times
whe n forwa rd power in­
creases as well as vswr. Dur­
ing tune-up, the tra nsm itter
powe r level co ns ta ntl y
changes due to a changing
load and so does the vswr.
Indications change so dras­
tically that, in some cases,
quite a bit of t ime is used
hunting for resona nce . This
can resu lt in lost con tacts
a nd some worry to those
who ow n rigs with sol id­
sta te final s. This a ll occu rs
because the sta nda rd vswr
meter is a lso sens itive to
power level an d this condi­
t ion he lps mask wha t we
are real ly trying to. co r­
rect - the source-to-toad
mismatch .

amples, you know the frus­
t ration of trying a new
a nten na, changing bands,
or even just moving within a
band . There a re at least a
half-doze n ad justments to
make to get tuned up: grid,
plate, a nd load ing on the
rig, assuming tube final s
whic h most of us have, full ­
scale forward set, a nd

•

~ ~.. ..
• • •~ • • ~

• • w: •.. •~J ..
~

~

Over the years, I have used
two types, the single-meter
ve rsion, with the adj ust pot
and forwa rd -reflected
switch, and the dua l-meter
version , with on ly the ad­
just pot.

The Problem

Assuming you have used
one or both of t he above ex-

T he antennas used at my
stat io n ha ve a lways

been simple-usua lly a d i­
pole cut fo r 80 meters, fed
with about 52' of 300-0hm
twin lead a nd tu ned with a
transrnatch . resu lti ng in
complete 80 t hrough 10
coverage. The one station
accessory a lways present is
the com mon vswr meter.

The Solu tion

What is needed is a vswr
meter which does not react
to power level s, but d is­
plays on ly the mismatch.
Tu ne-up would then only

Photo A. Finished design of power sensor, dua l wattmeter, and au tomatic vswr meter. requ ire: (1) nu ll ing the vswr
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Fig. 1. Schematic of power sensor and dual wattmeter.
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1 N4454 diode combinat ion.
From here, the signa ls go

to dig ita l c irc u it ry. The
ref lected side gets buffered
by two sect ions of a 4049
hex inverter IC, then drives
the meter di rect ly through a
ca l ib rat io n po t- th a t ' s
ri ght , a squa re wa ve drives
the meter. The fo rwa rd side
gene rates a reset pulse with
the 401 3 flip-flop IC whic h
clea rs the 4040 and starts
the ra mp all over aga in. The
end resul t of all thi s is a
meter d riven by a square
wave whose duty cyc le is
d irec t ly pro portional to the
rat io of t he two vo ltages V
dc- reflectedN de-forward .

Fig. 3 shows that as
t he forward co m ponen t
cha nges in am plitude, t he
maximum ampli tude of the
ramp c ha nges a lso, since it
is th is co mpariso n which ul­
tima tely generates the rese t
pulse. Co nseq ue nt ly, t he
frequency of the sq uare
wave d riving the meter also
c ha nges, b ut s ince the
me ter is no t sensitive to fre-
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de-forward d irectly. Fi rst of
al l, the two de vo ltages are
filte red to keep out rf and
then am pli fi ed by a gain of
about 20 in the LM10BAs.
Note t he re la tively large
va lues, 0.001 uF, of frequen­
cy compensa t ion capaci­
tors on pins 1 and B of the
LM10BAs. This also helps in
keeping rf from causing er­
ratic o peration of the cir­
cu it. Next, these two ampli­
fied dc vo ltages are com­
pared against a ramp gen­
e rated by the d igi ta l-to­
ana log converter as im­
pleme nted by the 4040
counter IC and the R/2R lad­
der netwo rk. This compa r­
ison tak es p lace at t he
LF356Hs (note the posi tive
feedbac k for hysteresis).
The output of t he LF356Hs
. .
IS a sq ua re wave, gomg
fro m abou t +11 V dc to
- 11 V dc since bipol ar o p
am ps do not co nd uct to t he
supply rail. The negative
portion of the squa re wave
is clipp ed o ff by t he
1 5 k-Ohm re si st or a nd

Power Sensor and Dual
Wattmeter

Fig. 1 shows t he sc he­
mat ic of the powe r sensor
and d ual wattmeter. The
power sensor was des igned
around two circuit bo ards
and thei r associated parts
purchased fro m the Heath
Co mpa ny . The c irc u it
boa rd comes from Heath's
vswr/wattmete r kit . The
200-Watt ad justment is t he
same as the or igi na l Heath
design, but the li ne used fo r
forward vswr set is now
used for t he zo-watt pos i­
tion with the addit ion of a
SDk-Ohm pot. There is a lso
an adjustment provided fo r
2000-Watt ca pa b ilit y, if
desired . The Jines going to
the nul l posi t ion of the
ca libration switches in the
dua l wattmeter were o rigi­
na lly used for the reflected
vswr position in Heath 's
vsw r/watt meter and a re
now used fo r calib ration of
the power senso r that wil l
be disc ussed late r. Ferrite
beads (not shown) are used
on each interna l and ex­
ternal lead at the power
senso r to red uce rf cu rrents.

The d ual wattmeter uses
two o-SO-uA meter move­
ments from Radio Shack .
The 1 . S4k~Ohm resi stors le t
the mete rs appear to have
the sa me impeda nce as
Heath 's. The 4.22k-Ohm re­
sisto rs in ser ies with the
power mete rs rai se t he
voltage th at will dr ive the
automatic vswr meter suc h
that a full-sca le def lection
o n a power meter will be
equ ivalent to 500 mV d c at
t he vsw r meter. The 0.1 -uF
by pa ss capac itors we re
added to minimize rf pick­
u p o n t he forwa rd and re­
flected li nes and across t he
mete rs.

Automatic Vswr Meter

The circu it of Fig. 2 does
not hi ng but compute t he
ra tio of two dc vo ltages . If
the meter scale were left at
0-1 mA, then it would read
the ra tio of V d c-reflectedN

vides fo r a much more ac­
cura te ind ica tion.

at the trensrnatch and (2)
peaking t he t ransmi tte r.
This wou ld be the end of
tune-up. Wit h so lid-state
finals, step two is om itted
and t une-up becomes a real
breeze. Photo A shows the
finished desig n, which co n­
sists of a power sensor, du a l
wattmeter, and automatic
vswr meter.

J know of ano ther projec t
artic le on an automatic
vswr meter a nd I cred it th is
o ne for getti ng me inter­
ested in this idea. I How­
ever, t here were some
things tha t I fel t needed to
be changed.

First of a ll, I have a lways
had troub le in the past con­
structi ng a power sensor
wit h a flat enough freq uen­
cy response to cover 80
through 10 meters. Instead
of b u ild ing o ne from
scratch, J used some circuit
bo ards whic h were pur­
chased from a popu lar kit
man ufactu rer and whic h
have wo rked ou t great.

Second, the earlier de­
sign incorpo rated a dual
wattmete r into the solid­
sta te circu itry. If you do not
have 115 V ac, yo u do not
have any way to measure
power fo r mob ile o r batte ry
operat ion. My design sepa­
ra tes the wattmeter and t he
vswr meter and treats the
latter as an attachment to
be used when 115 V ac is
available.

Third, the earlier design
has f ive ca lib ra t io n ad ­
justments in the vswr mete r
portion of t he circu it. Afte r
some wo rk, I got th at down
to one. Ca libration of my
vswr meter is ve ry easy and
accurate.

Fina lly, t he wattmeter
scales in the ea rl ier desi gn
were obtained throug h ca li­
bration and the vsw r sca le
t hrough t heore t ica l com­
p uta t io ns. Unfo rtu nate ly,
they do not ma tch very
we ll: 2S percen t reflected
powe r is a 3:1 vswr and not
2.5:1 . My vsw r meter scale
was derived from the watt­
mete r sca le data whic h pro-
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Fig. 2. Schematic of computing portion of automa tic vswr meter.

q uencv, o nly du ty cycle,
this is of no importa nce.

Also, no te the absence of
a fi lt er ca p acro ss t he

me ter. The sq ua re wave is
at a fast enough frequen cy
suc h tha t no meter jitte r is
obse rved. The frequency of

•

the 4049 osc illa to r is ap­
proximately 300 kHz . The
frequency of the sq ua re
wave driv ing the me te r will
va ry from a pproxima te ly
2000 Hz a t a low forward­
power read ing to 175 Hz for
a ful l-scale forward power
reading. The exact frequen­
cy is not c rit ica l, so no ad­
just ment of the oscil lator

was provided. The osci l­
la to r a lso clocks the 4013
flip-flop IC to generate a
clean reset pu lse which
sta rts the ramp over again.

The reaso n for buffering
the square wave with the
4049 inverter IC was to add
sta bility to the amplitude of
t h is si g na l dri ving t he
meter. CMOS logic con-

Photo B. Inside v iew of power sensor sandwich. Note
removable side plate.

Photo C. Inside view of dual wattmeter. Calibration
switches were mounted in ternally.
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For problem 3, I chose to
provide an over-range in­
dicat ion to aid the opera­
tor. Th is was implemented
by the other hal f o f the 1558
op amp, also in a com­
parator confi guration . The
only difference is that the
t rip point is at t he high end
of th e range in stead of at
the low end .

under-range light-emitting
d iode is turned on giving
you a so l id indication that
the meter is turned off and
not ind icating a 1:1 vswr.
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Fig. 4.

meter when the forward
power wa s at the low end of
the range. I p icked a point
at about 3 Watts on the
200-Watt ran ge and 0 .5
Watts on the 20-W att range.

As show n in Fig. 4, thi s
wa s implemented by one
sect io n of a 1.558 d ual o p
amp IC in a comparator
conf igurat ion . When the
forw ard componen t gets
too low, th e base drive is
removed from the 2N2222
that prov ides the ground
for t he 0-1-mA meter m ove­
ment. At t he sam e time, the

•

Tv P '0 0 wATT WAVEFORM

fO RWARD COMP ONE NT E OUA ~ TO
TOP Of RAMP

may not be aware of the
forwa rd power level. Exam­
ple: Let 's say both forward
and refl ected range sw itch­
es are in the 20-Watt posi­
t io n, but you are putting
out m uch more than 20
Watts forwa rd , let's say 100
Watts. The lM108A op amp
that amplifies the forward
dc co mpo nent will have
pea ked ou t at slight ly over
20 Watts and will rema in
sat ura ted at 100 Watts .
Now let's say the reflected
power is arou nd 5 Watts.
The m eter wi ll d isp lay
around a 3:1 vswr when, In

fa ct, it is around 1.5:1.

The Fixes

For problems 1 and 2, I
chose to disable t he 0-1-mA

Photo D. Automatic vswr meter. Note that o ne o f the three-terminal regulators /s in­

sulated from the chassis.

AOAS P'N , ~

Tv P 2 ~ WA TT WAVEFORM

OIA RAMP

REF ~ECTE O COMPONE NT W , ~ ~ cOM PARE
SOME wHERE Al-ONn THE RAMP

\

Fig. 3. Waveforms showing change in frequency of the
square wave driving the meter with change in power level.
A 50% du ty cycle, as shown here, equals a 3:1 vswr in
both cases (25 and 100 Watts ).

A Few Problems

1. During times of no for­
ward or ref lected power, as
during receive, the vswr
computer tries to generate
a square wave w hose char­
acteristics would indicate a
vswr of infin ity -this is un­
acceptable .

2. At low forwa rd-power
level s fo r the range selec t­
ed, the resolution of the c ir­
cuit becomes degraded.
Consider that the m axim um
count of the D/A converter
is 1,024 . A ref lected compo­
nent would then have one
of 1,024 counts to compa re
against if the forward com­
ponent was high enough to
cause a count of 1,024 .
However, if the forw ard
co mponent caused a count
of only 10, that wou ld mean
that the reflected compo­
nent would have only 10
co unts to compare agai nst.
re sulting in a visibly ­
stepped meter response.

3. An over-range forward
co m po nent cau ses erro­
neously high vswr readings.
When watching the vswr
meter during tune-up, you

ducts to the supp ly rail and
the + 12 V dc supply is
regulated . The result is a
n i c e , amp l itude-stab l e
square wave.

The value of R in the lad­
der network (F ig. 2) is not
that critica l. I wou ld stay
between 10k O hms and
15k. The important th ing
here is that the va lue of 2R
must be exactly double.
These res istors must al so be
1% in to leran ce f o r a
smooth ramp.
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Fig. 5. Power Supply.
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1I5vA t

Photo E. Automatic vswr meter, rear side view.

The power supply in Fig.
5 is as simple as I could
make it: a voltage-doubler
configuration with the ca­
pacitors cente r-tapped to
obtain both polarit ies. a
pair of three-terminal
regula tors. and then some
0.1-uF bypass capacitors.
The current consumption is
rela tive ly small . about 30
mA for the negative supply
and 50 mA for the posit ive
supply . No power-on in-

dicator was included be­
cause the under-range light­
emitting diode effectively
fulfill s this function .

Constructio n Notes

Power Sensor. Photo B
shows the wattmeter head
"sandwich." Keep in mind
that in order fo r one ci rcuit
board to be used fo r for­
ward Watts and the other
fo r reflec ted Watts. they
must be mounted back to

back, One of the sides is
removable by modifyi ng
one of the type " N" connec­
tors. There are reta inin g
rings ho ld ing the center pin
in place. Remove the ring
from the front of the con­
nector so the pin can slide
out the back. Solder the pin
to the piece of heavy-gauge

bus wire which goes
th rough the to roids of the
ci rcuit boa rds. Do not fo r­
get to insu late the bus wire
as it goes through the eyelet
hold ing the toroid . A list of
the pa rts needed fo r the ci r­
cuit boa rds can be obta ined
by o rde ring t he manua l
from the Hea th Compa ny

SWIl

CO MPUTLR

Fig. 6. PC board layout for automatic vswr meter.
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Photo C. Vswr meter sca le.

Parts Ust

Power Sensor
1 2" x 4" x 6" chassis
2 Ty pe " N" female chassis connectors
2 Heathk it ~ #85-393-4 c ircuit board , plus assoc iated

parts (see text)
4 50k pot
2 120k, 'hoW, 10% resistors
1 9-pi n connec tor
10 rf beads
Misc . hardware as needed

Du al Wattmeter
1 3" x 5" x 8" chassis
1 9-pin con nector
2 ACA phono jacks
4 0.1-uF capaci tors
2 1.54k, V2'W, 1% resistors
2 4.22k, V2-W, 1% resistors
2 Q.50-uA meter movements
4 SPOT switches
4 Aubber teet
7 rl beads
Misc . hard ware as needed

Yswr Meter
1 3" x 5'h " x 6V, " chass is
1 SPST switch
1 Power cord
1 Fuse holder
1 .125 ASS Fuse
1 115-Y-to -12.6-V transformer, 1.2·A secondary
4 Bubber feet
2 ACA phono plugs
1 Q.1-mA meter movement
2 1N4003 diodes
2 Light -em itt ing diodes
5 1N4454 diodes
2 2N2222 tran sistors
1 2N2907 tran sistor
1 LM340T-12, + 12-V voltage regulator
1 LM320T·12, -12-V voltage regulator
1 1558 dua l op amp IC
2 lM108A op amp IC
2 lF356H op amp IC
1 4049 CMOS IC
1 4040 CMOS IC
1 4013 CMOS IC
2 1-mH coi l

Capacitors
2 100-uF, 20-V capac ito rs
6 0.1-uF capac itors
3 0.OO1-uF capacitors

aes tstcrs
2 680-0 hm, 'I. ·W , 10 %
1 1k, V. -W, 10%
1 6.8k, V. ·W, 10%
7 10k, V. -W, 10 %
7 15k, V.-W, 10%
2 1M, V. ·W, 10%
2 10M, 'I.-W, 10 %
2 1.5k, V.-W, 10%
1 10k pot (circu it board mount)
4 10k, V.-W,1 %
9 t4.32k, V. -W, 1% (see text)
11 27.8k, V. -W, 1% (see text)
2 205k, V.-W, 1%
Misc . hard wa re as needed.

enclosure whi ch measures
b 'll " x 3" x S'll ", An impor­
ta nt po int to remember is to
insula te the tab of the
lM320T-12 from the chassis
because the tab is not at
grou nd potential. The ci r­
cu it bo ard measures 5" x b"
and was mounted o n 3/8"
sta ndo ffs . The ci rcuit board
foi l pattern a nd co mpo ne nt
layo ut a re shown in Figs. (,
and 7, respect ive ly.

Meter Scales . Photo F
shows the fo rward Watts
meter sca le. The reflec ted
Watts meter sca le is iden­
t ical. The data was ob­
ta ined by us ing the equip­
ment in the ca li bra tion lab
at work. From 80 through 15
meters, th e acc urac y is
within 5% a n d on 10
meters, it is within 8% .

I removed the existing
nomenclature on the 0-50­
uA meter scales with the
use of an elect ric eraser.

fill Ill-Ill

S W R

3 4 6
\ ,1 ,/ / ,,10

. I I '
I 0:>
' /

2
1.5 , ~

1.1 , ,' \,

Photo F. Forward power wattmeter scale. Re flected power
wattmeter scale is identical.

for the HM-102 HF w att­
meter/SWR Bridge.

Dual Wattmeter. Photo C
shows the enclo sure hold­
ing the dua l wattmeter. The
enclosure was homemade
out of a lu mi nu m a nd
measures 8" X 3" x 5". The
two null-calibration switc h­
es were mounted inside the
wattmeter enclosure to
keep them out of the way. I
decided to use two sepa­
rate SPDT switc hes for the
wattmeter ranges instead of
one DPOT switch. I like the
added flex ibility of bei ng
able to look a t low levels of
ref lected power while on
the 200-Wa tt forw ard
power range. Keep in mind
that when the two range
switches are not in the same
position, the vswr meter
will not give totally ac­
cura te readings.

Vs wr Meter. Photos 0
and E show the vswr meter
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me ter of known accuracy, I
chose not to Incorporate
He a th 's m e thod for cali­
brat ing their wa ttme ter cir­
cuit boa rds beca use of the
availability of the rf calibra­
tion equ ipment at wo rk.
Thus, the pa rts Hea th used
were omitted f ro m the
po wer sensor circuit
boards .

The forward-power watt­
mete r IS cal ibrated first
Pla ce the forward calibra­
tion switch to t he on pos i­
t io n , With enough rf power
applied to give a meter
deflect ion, adjust the t rim­
mer cap on the forward
Watts circuit board fo r a
null on t he FW D WATTS
meter. Keep increasing the
rf power and maintain the
nul l,

Place the forward ca li­
bration switch to the off
position and the forward
ra nge switch to the 20­
Watt posit ion , App ly 20
Watts as me asu re d by the
wattmete r of kno wn a c­
cu rac y and ad just the
2a-Watt po te nt io me ter fo r
a full -scale deflection .

The 200-Watt scale was
determined using a 200­
Watt source, but o ne is not
necessa ry to calibrate this
ra nge . Since most rigs will
put out 100 Watts. I will use
this as an exa m ple . Apply
100 Watts as measured by
the wattmeter of known a c­
c uracy a nd a d ju s t t he
200-W att potent io mete r
mounted o n the ci rcu it
boa rd for a 'tOu-w att ind ic a­
t ion . A 2000-Watt adj ust­
me nt was incorporated in
the wattmete r head in case
I decid e to add it on late r.

Now re verse the watt­
meter head in t he line and
adj ust the re fl e cted side ex­
actly as the fo rward side. I
fo un d the most a ccurate
re sult s we re obta ined by
calibrating the wattmeter
at e ithe r 7 or 14 M Hz.

Calib ra te the vswr meter
by usi ng th e ci rc uit of Fig. 8.
App ly 470 m V de to both
the fo rward a nd reflected
inputs. wh ich simu lates a
vswr of infini ty . Then adjust
the In f init y Se t po ten -
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ist when using the 20-Watt
range to measure vswr.

Two pieces of e quipment
are needed to calibrate the
power sensor an d dua l
wattmeter : a 50-Ohm
re sis tive load and a watt-
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Photo C wa s o bta ined from
the 200-Watt range data
and the formula : vswr =
( 1 + V P r e t / P t wd l / ( l ­
V PrefIPt" d) . The zo.w,«
range data d id not quite
match the 200-Watt range
d ata, so some error will ex -
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Fig. 7. Component layout of automatic vswr meter. All pin 1s of the integrated circuits
have a tab etched to fa cilitate orienta tion.
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Use gre a t ca re, when us ing
th is method , ' no t to go
through th e paint to bare
meta l. All of the letter ing
was done by usi ng rub-on
letters . , J l j

The dat a for the vsw r
meter sca le as sho wn in
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Carl WB0DFH, fo r getting
me interested in amateur
rad io back in 1972, Ray
WA0PMY, who too k the
photos, Dave. who helped
cal ib rate the wattmeter
ranges at work, and the
Field Day gang of N01 1/0
who let me use one of the
tents at the site for the acid
test. .

Fig. 8. Vswr meter calibra­
tion source.
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tiometer in se ries with the
vswr meter for full sca le.

Operation Field Day

Th e du al wattm eter­
au tomatic vswr meter com­
b ination was exte ns ive ly
tested du ring Fiel d Day,
1979. The tent it was used in
had a longwire and d ipole
fo r its a nten nas and a
t rans matc h for t une- up.
Changing frequencies was a
snap. Whil e applyi ng low rf
powe r. all t he operator had
to do was null the vswr with
the transmatc h an d t hen
peak the final s of the rig.
Need less to say, t he total
number of contacts this
ti me was higher tha n last.
You really have no idea
how easy tune-up can be
until you have tr ied an
automatic vswr meter.

Circuit boa rds for the
automa tic vswr meter are
obta inab le from me for $10
a copy. Also, a ny corre­
spondence mu st include an
SASE for a re pl y. Specia l
tha nks go to my brother,
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assembled with high tensil strenylh steel copper dad wire, 50 It. RG-8 coax
cable arid PL259 connector. Willhandle 2.5 1(W·5 KW PEP.

B& WNOW OFFERS ACOMPLETE
-4 J

NEW CONCEPT NOW FAMOUS Model 370·15
coers 3.~30 MHz indLJding the new 12. 17 and 30 meter bands, Only 90

BROAD BAND FOLDED DIPOLE , teellongl can be used as asloping or flat top eruenra Supplied completely

Model CC51
Military Type

AT·140
Malches aLJIo

antenna to your
CB. rig ,

Model AT·200
MatchesaLJIo antenna to your
2m Rig.

ANTENNA TUNERS

,.

Model 37D-17
Three working elements on each barJd
in 10, 15 and 20 meters. Tile 16 foot

teem can tie handled by alighterduty rotor
and tower than the TB4HA but $lin pnaoes
excellent performance characteristics.
Precision tuned traps are combined wrt h
rugged construction.

COAXIAL ANTENNA CHANGEOVER RELAY
Model 377
Power Ratinll 1COO walts CW

{2COO watts SSB}

VSWR Less than 1,15:1
DC to 150 MHz

Power Requirements 0.015 Ampere
48 to 130 \lOlls AC

Connectors UHFType S0-239

te. ~
DIPOLE
CENTER

CONNECTORS
fOR COAXIAL·CABLE fEED

Waterproof, mechanically strong connection between a
coaxial teed line and the center ofadipole antenna,

HEAVY DUTY
3-ELEMENT

TRI·BANO
BEAM

Model 370-10
PORTABLE WHIPANTENNA

Tunesthe2.6,1O.15.2Oand40­
meter amateur bands. as well as all

40channels olthe27 MHz CB
band, Whenproperty adjusted to

the operating freqlJef1CY. VSWR is
\ .1, t . Complete wrth base load if1!l __-:--...,.......
ccas. coaxial teed li ne. and ,

counterpoise Power rating is 380
wat ts CWand SSB,

Model 370-11
flVl' BAND TRAP ANTENNA
80, 40, 2\1. 15 and 10 meters
1,OOJ watts
2.(0) Watls PEP
All aaro Antenna
One Feed Une
Model 370·12
same as atove. in kit torrn .

Model 371}13
fOUR BAND ANTENNA
4{1,2O. 15 aM 10 meters
1,000 Watts
2.00) Watts PEP

Model 371}14
same as abolte, in kit lorm.

a- Model 370-19
TRI-BAND MOBILE
• mtemenor 20. 40 and 75 meters

• Power rated 500 watts PEP.

..

Models370-6, 378-7
ANTENNA WIRE

No, 14AWG(17i22)
37D-6, 70 ' coil-37D-7. 140' Coil

II

h

r

•

Model 370-8
50 It. RG 8 Type coax cable

Model 370-9
Pl-259 Connector for use wrth
RG-8 Coax Cable, Mates WITh
50-239 Connectors. UHf Type

Model 370-5
ENDINSULMOR
• Space Age Glass

Polymer Materia l
• 1COO Ib, PullliJst
• See a-L x l-1i4"D

Model 370-2
4 Baoo Antenna Traps lor coverage of 40.
20, 15 and 10 meters in one antenna,

Model 370·16
FOlJr workJng elements on each band in 10. 15 and 20
meters. The 24 toot boom permits opt imum spacing for
maximum !ward gam and front-to-back rete. All trapsare
precision tuned. Rugged reliabilrt y assures ability to
wrt hstand winds up to hurrieane strength .

HEAVY DUTY
4·ELEMENT
TRI·BANO
BEAM

Model 370-1
5Band Antenna Traps lor ..
coverage of80. 40, 20. ••
15 and 10 meters in _"
one antenna,

ANTENNA TRAPS
Weatherproof, Strain test over600 Ills.
Power-1COO watts·2OO) walts PEP
Supplied wrt hcomplete instructioos for antenna
wire lengths.
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3position wrth
groondiog of all
unused positions
f ·314" high, 5"
wide. 3" deep
Wallordesk
6 poston with
grounding of aU
unused positions
8-1 /2" x 3·1/2'" x,
Wall or desk

-

Mount
Single Pule

Dinenscns

Dimensions

Mount

~' iJ)

-

PROFESSIONAL aUAUTY SINCE 1932

-"'" C~pacly ,,..,.,.
''''''' loteoded Use IwattS) $::'" 6 M'te' ,00

'2,' Am""", H,",o 0000 ;0

m Am,"", H,a", 000 ;0,;, I VI fdl<' , ~ so
m

I
00

' 22- t5 A'T""" t, MN" :#=~
,a ,o "moo",

" "","", "" '00
430·?0 H, O'" H..moo;; rcoc ,0, , A'TT''' 'H4. m"" , so
4;>9 ·40 ~" 'O '''''110"'' ton eo
" ,. , , , ,, ,
418-60 Raa,o H"mo "" rcoo so
422-2 Am'le", 1 M' lo' " sc

A,oop,", f ," . '

RAOIO FREQUENCY FIlTERS

Model 376 Single Pole 5 costoow~h

groonding of all
unused pos~ions,

Sixthsw~ch

poston grounds
all outputs, Radial
mounted
connectors,

Model 55OA Single Pule 5 costoo swrtch,
Radial mounted
connector.

Model 551A 2 Pole 2 poston. Radial
mounted
connectors

Model 55OA·2 Single Pule 2 position switch
Radial mounted
connectors

R. F. COAXIAL SWITCHES WITH BNC
CONNECTORS

Model 596 Single Pole

Model 597

1·3/4" high,S"
wide. 3" deep
Wall ordesk
6 Position w~h

groorlding of a~
unused positions
8-1J2" x3-1 /2" x

"Wallordesk
6 position with
grounding of aU
unused positions
Axial mounted
coorectcrs.
5 poston. noo­
groUnding type
sw~ch . Axial
mcuueo
connectors
5 pos~ion with
grourlding ofall
unused posters.
Axial mounted
connectors.
2 position swrtch.
l1{)n-grounding
Axial mounted
connectors,

1KW-2KW PEP
50-75 ohms
1.2:1 up to 150 MHz

Single Pole 3 cosnon wrth
gfOuooing 01 all
unused positions

Dimensions ' ·3i4"high, S"
wide, :r deep
wai orde$k

Mount
Single Pole

Mount
2 Pole 2
Posit ion
Dimensions

Dimensions

Single pole

Model 370-18
Two workirJg elements on each band in 10.
15 and 20 meters. The 6.5 fool aluminum
boom can be easitjl raised on an inexpenSive
mast and operated w~h a standard TV rota­
lor. WFthslands winds up to 80 mph.

COAX SWITCHES

TRANSMITIING BALUNS
Power 25KW-5KWPEP
Cormectors SD-239

Power
Impedance
VSWA

BARKER & WIWAMSON
10 CANAL STREET

BRISTOL, PA 19007

Model 593

Model 594

Model 595

Model 590

MDdel375

Model 590G Single Pole

Model 592

f'(fflEA CAAl.CITY

11 KW A, ,,.~e 2KWPEP

1oKW A•• rag. lOKW PI P

,00"", }6000hms
JOOohm,
200 o~ms

"lotIO"
100 o~ms

600 ohm,
300 ohm,
1'OO ohm,
" ,M,.

INPUT OUTPUT
IMPHYltU IMPEOA
(unbaIalced) (balrI1ced)

1so orrrns

1Q ohm,

150 ohms

700","'

,

•

BALUNS
Commercial & Industrial Types

MODELS AAILABL£

,

I

I

VERTICAL ANTENNAS

RECEIVING BALUNS

Model 37D-32
Olllstanding performance wrth this
omniCIireeti(Ulal,1ow recaton angle.
trap vertical antenna, ReQuires small
installationspace for erthef root or
ground-level. Hardware is nceoeu.
TffillS are jxeceon set at lhe factory
lor maximum raceton efficiency on
each band with low VSWR. Heavy duty
construction wensaous winds up to
100 mph.

Models 370-33 & 37(1.34
75 Meter ADO-ON K~ for mooes 370­
30 arid 370-32 emsenes.

-
---- ~E:CONOMICAl

2-ELEMENT
TAI-BANO BEAM

..

B,,"W MODEL 00,
H F 1_ ' ~ 50U 100B
Hfl_ 1K 5C U6006
HfI-i K SOU 3006
Hfr.1K SOU 2008
Hfr_' K 70U A, AOOV<
HfT_5" 50U 7008
HF15K sou 6008
HFI 5K 50 UJOO B
HfI- ~K ;,oU 2008
H' 1- 5~ IOU A' AM "

•

ANTENNA PRODUCT LINE

-
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Welcome Back, Barry!

the Scottsdale Re's most famous member

Photo A. When you work in Washington, it's prett y hard to
attend meetings in Scottsdale. That's what Barry Goldwa ter
K7UCA tells the Sco ttsdale Radio Club when attending his
fjrs t meeting since the club was formed in 1958. In a stroke
of good humor, the club had alread y decided that the Sena­
tor should be an honorary member, so the y had made him
one.
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Ma rt in W. Krey K7NZA
7037 f. Chaparral Rd.
Scolt~dale AZ 85253

W hen Thomas Wolfe
said, " You can't go

home agai n." he wasn't
talking about ham radio
o perators. Bar ry Goldwater
proved that when he hi t
home base at the Scotts­
dale Radio Club for the first
time in twenty years . 01d­
timers with plenty of white
arou nd the ea rs couldn't
remembe r the la st time
they saw K7U GA there in
the flesh. But he's paid his
dues and he's tossed in a
portable power unit and
o ther good ie s whe never
word of a club need leaked
up to Be n-Nun-I -K in (Nava­
jo for " ho use on the hil l"],
which is where Barry hangs
his hat when he's in town.

When word got around
that 0 1' Barry Sun Dust
(Navajo) wou ld be at a
meeting and would ta lk,
wel l over a hundred club
members and the ir gues ts
from around the co unt ry
packed the clubhouse to
welcom e him back. For his
part, Senator Goldwater
chipped in an off-the-c uff
talk o n a number of ham
th ings that made his li sten­
ers hope for an e nco re
somewhere down the line.

Speaking without notes,

the Sena tor delivered a so l­
id half hour of pertinent
and zingy ham palaver that
left no doubt in anyone's
mind why he's been the
num ber one speaker on col­
lege campuses for many
yea rs. His crack ling and wit­
ty edito rializing wo n re­
peated bursts of applause
and two stand ing ovations
from the Scottsdale hams
befo re the even ing was
over.

Club vice president Den­
nis Re iley WH7 PXP intro­
du ced Goldwater, and the
Senato r strode to the dais
nattil y dre ssed in gray
st riped pan ts and a gray
tweed spo rts jacket. White
ha ir curled ge nt ly down
ove r his colla r. A tr ue
westerner, he wore sleek
tan cowboy boots. Over
seventy, he's still as trim as
he was a few years ago
when he slipped into cock­
pits to fl y Air Force jets, and
only a slig ht li mp bares
ev idence of his recent hip
reconstru ction surgery. And
that fam ou s one-sided
Goldwate r smile was still
there.

K7UGA thanked the au­
d ience for its warm wel­
come and apologized for
being "such a lousy club
member ."

" But I think I've got some
pretty good excuses," he



added, "which is more than
some people can say."

Barry waxed nostalgic fo r
a time, much to the delight
of the club. He told of get­
t ing into radio when a
"w ire le ss sto re" opened
down o n the o ld town d itc h
in Phoenix, and 6ABH, a
mechanic at the Chev ro let
ga rage, le t him hold so lde r­
ing lugs "so th at he could
pou r so lder on my fingers
instead of his own."

About 1922, Barry be­
came 6BPI and pounded
brass on a crystal set.

"With a good crystal and
a set of earphones, yo u
cou ld hear Los Angeles in
Phoe nix-if the wind was
ri gh t," Barry said.

Coldwater la id claim to
be ing one of the first of the
disc jockeys, playing pho­
nog ra p h record s la te a t
night over the ham rig be­
lon ging to 6ABH, the au to
mechan ic.

"With just a loo p of
number 14 insu lated wire
around the oscil lator trans­
for mer, we got a ca ll fro m
Mesa (1S miles away) say ing
they had heard t he m usic ,"
Barry said.

Coldwater said tha t he
had he lped bui ld KXAD, the
first broad casting station in
Arizona (now KTARl, which
first went on the a ir wit h a
home-brew 2S0-Watt t rans­
m itte r. Carage mech an ics
were resou rceful and imag­
ina t ive in the twenties, so it
was o nly natura l t ha t KXAD
wa s const ructed in, and
fi rst went on the a ir from,
the old Dodge Carage o n
Phoen ix's Jackson Street,
now o ne of the o ld pa rts of
that boom ing city.

Barry just missed be ing in
o n the deve lopment of ai r­
groun d commu nications
when he became inte rested
in flying in 1928.

"When you wa nted to
take off in an airplane in
those days, you just took
off," he sa id, "and when
you wa nted to land, you
just landed . The re weren't
many mo re re gul a t io ns
than that."

There were inco nve­
niences and po ssible dan­
gers to such a flying a r­
ran geme nt , even though
there we re n 't to day 's
swarms of a irpl anes flyi ng.
The need for ai r-grou nd
radio was obv ious .

"I thoug ht maybe I cou ld
figure out a way that you
could ta lk o ut of a n a ir­
plane to the grou nd," Barry
sa id, "but a you ng fe lla
named Her bert Hoover, Ir.,
kinda beat me to it, and I
thin k his fa mi ly sti ll owns
most of the basic patents
on ai r-to -g rou nd a nd
gro und-to-air radio ."

Senator Coldwater sa id
that he has continued his in­
te rest in rad io wit hout inte r­
rupt ion since t he 1920s,
althoug h he cou ld not a l­
ways be as active as he
would have li ked. Fam il y
bu sine ss ob liga tio ns and
then the p ressi ng demands
of po liti cal invol vemen t
too k thei r tol l, and there
we re times when other
hams d idn't hear K7UCA's
call on the air ve ry much.

Coldwater noted that af­
ter twenty years in the
Senate, he has final ly been
put on the Com munication s
Subco mm ittee .

" Tha t's q uite an hono r,"
Barry said, and he poin ted
out that it took him nine
yea rs to ge t on the Armed
Services Com m ittee and
still another nine years be­
fo re somebody asked him a
qu estio n about it.

" Tha t's t he way your
Congress is run," he said .
"You can go to Was hington
with a ll the experience in
the world , and the last t hing
you' re going to be asked to
do is use that experience"

He pointed out tha t he
was the only member of the
Armed Services Committee
of ei the r t he Senate or the
House who had flown a m il­
ita ry a irc raft.

" If I sound a litt le dis­
he ar teni ng at ti mes," he
said, "t'rn not tr ying to lead
you on. I'm just tryi ng to
tel l you the tru t h." Cold­
water pointed out that one

of his best friend s from Tuc­
son was ap pointed to the
Federal Aviatio n Agency
and the Civil Ae ro naut ics
Board , "and he wasn't quite
sure whi ch end of the a ir­
plane took off first. But he
had some idea," Barry sa id,
"and within two weeks he
was c ha irma n o f that im­
porta nt group."

Senator Coldwate r had
high praise fo r Sena to r
Ernest Hollings of South
Caro lina, who, he says, is a
very, ve ry fine Democra t.
Tha t's important to hams
because Sena tor Hollings is
head of the Comrnun ica­
tions Subcom mittee.

" Sena to r Hollings is a
very easy man for me to
work w ith," Barry said . " He
unde rsta nds that I know a
littl e bit abou t cornrnun lca­
tions. a nd conseq uently he
and I usually come to fu ll
agreement before anything
comes up on the f loor tha t
we' re go ing to act o n. "

This bodes well for the
ham fraternity because, as
Barry pu t it, "Yo u don 't find
many people around with a
backgrou nd in comm unica­
tions. Consequently, you
wind up wit h peo ple who
did somet hing nice in a cer­
ta in elec tio n sometime, and
they become sta ff mem­
bers. "

At first glance, it would
seem logica l that someone
as knowledgeable and as
persu asive as Barry Cold­
water migh t have cons ide r­
ab le success in prese rving,
protect ing, a nd pe rhaps
even in ga ining privileges
for hams, but the job is not
going to be easy.

"The majo r prob lem In
com municat io ns as far as
you are concerned and as
fa r as every use r of frequen­
c ies is concerned, except
televisio n and commercia l
radio, is that nobody be­
lieves there is any other fre­
que ncy use than telev is ion
and com me rci a l radio ,"
Barry said. "Conseque ntly,
when you get to ta lking
about spectrum, they don't
know what you're ta lking

about, and when you get to
talk ing about frequency
usages, t hey can' t quite
understand you. One of the
major pro ble ms th at we
have is finding peop le o n
this ru le-maki ng board who
unde rsta nd problems t hat
you and I are runnin g into
as commu nicators."

The fi rst problem the
Senator chose to discuss
was CB.

"You think maybe we
ha ve t hat wh ipped," he
sa id. " Don' t you believe it.
There are 15 million CB
users that we know about,
and wit hin two years every
ca r t hat is so ld will have a
CB hooked into the ste reo
system. We'll so meday be
see ing 50 to 100 millio n
Cit izens Band radio s, o r, as
they like to ca ll it, famil y or
bus iness com municators,
using the spectrums that we
are not even thinking of
now."

Coldwater went on to
say that he d idn ' t believe
that this increase in nu mbe r
is goi ng to cause any more
trou ble than it a lready has
and that he is very in­
terested and happy about
t he nu mbe r of CB operators
t ha t are beginning to move
over into the ham frequen­
ci es, " e s p e c ia lly si nc e
they're beginn ing to make
the ha m examinations in
some ca tegories a li ttl e less
d iffi cul t."

" Tha t li ttl e problem that
we run into with CB, li ke
us ing o ne to five kilowatts
in the basement and heard
all over the world on two
Watts , is somet hing we
can' t control," Coldwate r
sa id, obv iou s ly di s a p­
pointed .

Barry next brought up the
pro blem of the de ter iora­
tion of communications on
the fo rty-meter band .

"Tha t's a very fi ne fre­
q u en c y for lo ng- range
broadcast pu rposes," he
said. "We are watching t he
al most complete domina­
tion of the band by fo reign
broadcasters, and mo re and
more of o ur own broad-
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casters want to ge t in on the
forty-meter frequen cies."

The Se na tor sa id the
problem wo uld be deal t
with at WARe where we
would see h o w m an y
friends the amateur frater­
nit y has around the world.

Barry struck a ho pefu l
note when he pointed out
tha t there a re some good
possibi lities fo r frequencies
that we haven't been able
to get into yet.

" There are some frequen­
cies that have been re­
served for military and
State Department use and
foreign country use that are
really not being used . Those
frequencies are going- to be
explored ," he sa id, " to the
end that we may be able to
come up with something
more to offer the world
amateur than it now looks
like we might."

Barry's next concern was
TV!, and he sa id tha t unless
man u fa c tur er s of a ny
equi pmen t tha t puts out
signals or emissions put
equi pment on it to clean it
up, he and his staff a re go­
in g to reint roduce a bill to
require the FCC to force
manufacturers to c lea n up
their products. He pointed
out it is ve ry inexpen sive to
do so, cos ting only from fif ­
ty cents to five do llars per
unit.

The Senato r left no
dou bt that he hoped the
manufacture rs wou ld see
fit to end the TVI problem
without being fo rced to.
" Being a free enterpriser ba­
sica lly, t don't li ke to see
t he Federal Government
telling anybody e lse in this
country what they have to
do," he sa id.

Goldwater ' s mood
changed when he reca ll ed
what focu ssed attention on
the TVI problem, and he
couldn't help chuc kling.

"That all came about by
garage doors suddenly
opening in Det roit," he said .
" Nobody could figure it
out, but one day somebody
got smart and checked the

ha rmonics o n the Ai r Na­
t ional Gu ard , and su re
enoug h, about the e ighth
harmonic would run the ga­
rage doors."

The Senator poi nted out
that Pan American Airways
did emissions studies and
"ca n tell you the frequen cy
of damn near everything
that goes into your home."
He noted that the stud ies
were done below Ajo and
Gila Bend , Arizona, whic h
he calls the largest frequen­
cy-free place in the United
States.

Barry discussed briefly
the rewr it ing of the Com­
munications Act, a process
that is presently causing
co ncern among television
and rad io broadcasting sta­
tion owners across the land .
The House panel cha rged
wit h redraft ing the 1934
Com munica tions Act is
chaired by Rep. lionel Van
Deerlin, D-California, who
ho pes the job will be com­
pleted by the end o f 1980.
O ne m a jor conc e rn to
broadcas te rs is the pro­
posal by Sena to r Hollings
to raise $80 million dollars
by c ha rging a broadcasting
fee. Senator Hollings has
said the fee will not apply
to CB, ham radio, or othe r
noncommercia l ope rators,
and as long as Barry Cold­
wa ter is working with
Senator Hollings, it prob­
ably won' t.

O ne of the prob lem s that
real ly irks Bar ry, al though
at seve nty he's learned to
accept hu man nature, is dis­
courtesy on the amateu r
frequencies.

"We'll conti nue to have
our problems with u n­
solicited interfe rence by
amateu rs who do not vio­
late regulations but just vio­
late the common laws of
decency," he said , " and
there's not much we can do
about it. I get mail stacked
up to my ears on that."

The Senator then chose
to e laborate on amateu r
testi ng , w h ic h he had
touched on earlier. " I think

we' re goi ng to see so me
rather drastic changes for
some of us who have been
in this se rvice for so long,"
he sa id . "We' ll have no
code exam ina t io ns w ith
limitations on the use, we 'll
have no technical exam ina­
tions where no technical
knowledge is needed, and
there is a very growing fee l­
ing that a person who wants
to beco me an amateu r ra­
dio operator does n't neces­
sarily have to be able to
follow a schematic, par­
ticu larly those damn things
they have today . I can lay
you out a Hartley ci rcuit
and do it blindfolded," Bar­
ry snapped, " but you th row
a package of transistors in
front of me and you ' re go­
ing to wind up with a new
hai r dryer or something."

The la s t t h ing Barry
chose to discuss with his
clu b members befo re givi ng
them a chance to question
him was the grow ing prob­
lem of non-ham citiz ens
ac ross the nat ion referring
to what they ca ll the " an­
tenna bli ght" and urging
planning and zo ning com­
missions to help to limit or
ban ama teur radi o and tele­
vision antennas.

Barry has had his share of
problems with the Paradi se
Valley zon ing board ove r
two of his ante nnas. O ne of
them, wh ich his AFA6BC
(fo rmerly AFA7UGA) sta­
tio n ope rators use for se r­
vicemen's phone patches
on ca ll s from Southeast
As ia, tops out a t e ighty feet
wit h a Collins 237B log
periodic . Now designated a
ga teway stat ion, Barry's sta­
tion uses this sa me antenna
fo r te lepri nter traff ic be­
tween the States and the
Pacific islands, ha ndli ng
health and welfa re mes­
sages. The othe r " problem"
antenna is a Hv-Cain log
periodic ninety feet up,
used as a backup antenna.

" The California courts
have ru led ," Barry said,
" t hat in effect, an amateur
rad io ope rator having an

ante nna is not misusing his
property any more than is a
person ha ving a tennis
court or a swimming pool .
Those are things that are
not needed for everyday liv­
ing. I don't believe tha t they
[the governin g bod ies ]
should be permitted to pass
laws that can contro l the
blue skies above your prop­
e rty .

" I'll never fo rget my an­
swer a t putting up those
two monsters ove r at my
house," said Barry. "The
b uilding inspector in
Paradise Valley said , 'Do
you have a building permit
fo r those! ' and I said , 'No.'
He sa le 'They' re gonna
have to come down.' 'Well,'
I said, 'You take 'em down.
Each one of them's sitting
in th irty-five tons of con­
crete , and you just have at
i t. ' He 's n e v e r co me
around ."

Wit h that, Sena tor Gold­
wate r concluded his tal k,
but he stayed right up there
a t the dai s, all seventy yea rs
of him, game leg and all, un­
til every club mem ber and
guest had had his chance to
ask questions and get pleas­
ant, definitive answers. It
was easy to see why Wil­
liam F. Buckl ey ca lle d
Barry " the fri endliest man
in the history of the world."

One listener wanted to
know about a microwave
television signa l coming off
South Mountain , the source
of a ll other television sig­
nals a imed at the Val ley of
the Sun.

" They' ve been sayi ng
things in t he paper that any­
body that receives t heir sig­
nal s wi tho ut paying fo r
them is stea li ng their sig­
nals. Now, t was wondering
how in the world you can
stea l something that they
a re putti ng out fo r anybody
to pick up," said the man,
who obvious ly enjoyed
watc hing full-length movies
with no comme rcia l breaks
and a t no cost .

"Well, I don't think they
can make tha t stand," said
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Photo B. Barry Co ldwater congratu lates Ital ian immigran t
Arturo Acaueiondete on his having worked his way up from
Novice to Ex tra in jus t four years . Arturo had come to the
United States in 1970, unable to speak Engfhh. He thank s
K7UGA for having worked for the necessary rec iproca l
licensing legisla tion to make it possib le for him 10 get a
license before becoming a citizen.

Barry. " I pay a monthly
charge for that stuff, and
it's not bad. If you have
Channel 4 frequency open,
I don't know how they can
stop you. How could they
know you are using it?"

" We had one guy write to
them for their monthly pro­
gram guide," said the man,
to the delight of the au­
d ience.

The Senator laughed .
" You write to me and I' ll
send you one," he said.
" W e're very lucky here," he
noted. " That's a very fine
televi sion company . They
have good movies. There
are some places back east
that put out X-rated movies
and all that junk."

A rtLJ ro Acq uafonda ta
WB7ATA stood up to thank
Barry for having supporte d,
in 1974, Senate Bill 93-505,
" Amer ican Radio Opera­
tors, Aliens in U.S." Arturo
had em igrated from near
Rome, italy, in 1970, but
although sk illed in elec­
tron ics and radio, wa s un­
able to get an amateur li­
cense. When the Coldwater
bill wa s passed, Arturo was
able to get his Novice
license after declar ing his
inte nt ion to become a U .S.
ci tizen . He now has his
amateur Extra class l icense.

" W ell, t hat's very in­
teresting, and I appreciate
it," Barry said , and he went
on to tell about how the bill
for reclprocal Iicensing had
come about. " I had a friend
in Mexico City w ho wanted
to put his son in the Univer­
si ty of Arizona, so he drove
his Cadi llac up to Nogales. I
don' t know what he had in
that car, bu t I can te ll you it
was a stat ion and a half,
and they wouldn't let him
into the United States un­
less he took all the radio
equipment out. He said,
'The hell with you. I'll go
back to Mexico City: He
called me, and I introduced
the bill for re c ipro c a l
licensing. We've got forty­
nine or f ifty countries who
have agreed w it h us to have

reci proci ty - i f we go to
the ir countries, we get a li­
cense, and it they come to
our country, they get a li­
cense. But we 've never
been able to get Mexico to
. "sign up.

A Califo rn ia ham, ob­
viously upset, comp lained
about constant harassment
on 7255 k Hz and asked if
there were anything that
cou ld be done about i t.

Barry w as fami liar with
the problem. " I've gotten
letter after letter on that,"
he said . " I even have tapes,
and I've listened to them
myself . The problem is that
there's no regulation that
says you or I can control
any frequency. So a man
has a privi lege. Even t hough
you say, 'Keep th is frequen­
cy cl ear. We' re having an
overseas phone pa tc h,' he
can keep on yakking and
yakking as lo ng as he
doesn't use fou l language
or advertise a product o r do
anything tha t's cont rary to
establ ished rules."

" There is one other Six
that works around fourteen
three hund red , and he gives
us f its," cont inued Cold­
water. "Felfa s have even
gone out and ch opped off
his antenna leads and it
d idn 't stop him.

" All we have is sort of a
gentlem an l y ru le-of -the­
road not to interfere, and I
swear it's getting so bad,"
Barry said, " that I 'm even
going back on CW to get a
QSO going."

Another ham asked who
the audience i s on t he
foreign bro ad cast band and
how large an audience it is.
The Senator to ld him that
his pe rsonal op inion wa s
that the audience cou ld not
be la rge because of the
$300 to $3000 cost o f the
equ ipment invo lved . He
identif ied the aud ience as
shortwave li steners and
those who want to li sten to
Russian and Cuban broad­
casts . He noted that some
pro gram s are a imed at
bu ild ing up trade in the

broadca ster 's own or other
countri es.

A ham observed that he
hadn't ta lked to anybody
who had heard Barry on fre­
quency la tel y and w on­
dered if he was st ill active.
Barry said he was hooked
up in an apa rtment house in
W ashington and didn 't
have muc h of an antenna,
but he has a Swan 200 and
ma kes quite a few contacts.

" I'm a member of several
repeater clubs back east,"
Barry said, "and I've got an
antenna on top of the Sen­
ate O ffice Build ing and I
work Pennsyl vania on re­
peater frequencies. I had a
rig in t he car until some jerk
sto le it ," he said.

So me body wanted t o
kn ow if Senat o r Cold-

w ater 's ce lebrit y stat u s
caused any diff iculty, and
he said he usually has a
pi leup every t im e he gets on
the ai r, but he enrovs it.

" A no t he r fe ll a and I
wanted to see how many
QSOs we could have on
one frequency one day, and
we got eighteen hundred in
eight hours, reall y just one­
second QSOs," Goldwater
said. He no ted that the
pil eups have caused Arthur
Godfrey and Curt Lemay to
quit, and King Hussein had
a fit because he can' t ta lk
to anybody withou t a pile­
up

Som ebo d y w an ted to
know if Barry had calls
stack up on him when he
wa s working CW, and Barry
sa id it even happened
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there. " I get some jam-ups
from overseas," he said " I
ca ll CQ, and those Russians
really come back. O ne sent
me a QSl card asking for a
picture of me and my fa mi­
ly. 1 think the government
wants it, not him."

No more hands shot up,
so Barry invited the whole
club out to Ben-Nun-l-Kin
for a swim and a barbecue.
"We can drink a little beer
o r booze a nd wo rk the sta­
tion ," he sa id.

The whole cl ub respond­
ed by standing and clap­
ping, but it was more for the
man than for the invitat ion,
though they va lued that
very mu ch, too.

Spec ial punch and a lot
of nifty little sweet things
were served by Caro l Reiley
WB7UZK and her helpers,
and thi s ga ve the club
members second wind and
a chance to bend the Sene­
tor's ear with a whole lot
more ham rad io questions.
Barry O ne Salt (another In-

dia n name) hun g right in
t here until eve ry last ham
had been recogni zed and
every qu est ion answered .
O nly then did he sli p out
the door and head for the
home sheck. Ieavmg a lot of
friends who ho ped th is
wou ld be the year he decid­
ed to qu it working for the
gove rnment in Washington
and that he would get back
to Arizona permanently so
they could see him and hear
him on the air a little more
often.

But Barry's club mem­
bers weren't through yet.
They got in the last word at
Arizona 's Fort Tuthill Ham­
fest by joining with a ll the
other hams of the Ar izona
Amateu r Radio Council and
naming Senator Goldwa ter
Arizona's Ham of the Year.
Barry accepted the award
persona lly at Flagstaff , in
August, and the big smile
on hi s face let everyone
know that he was ho me
again and loved it. .
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~HIPPING

II'l FOP.MAYIOH,
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FT·707 with Optional FV·7070M
& SCanning Microphone

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

from either front panel or externai VFO
• "DMS" (Digital Memory Shift)

FT-707 is shown with
optional FV-707DM 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 Fl-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't letthe small size fool you! Though it isnot much larger than abook, this is a
full-featured transceiver which is ideally suited for your home station or as atraveling companion for mobile
or portable operation.
The receiver offers sensitivity of .25uV/10dB SN as well as adegree of selectivity prev iously 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 Feature.

• Fast/slow AGC selection
• Advanced noise blanker
• Built-ln calibrator
• WVVV/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 ALe voltage .

Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of "DMS" (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 Fl-707 "WAYFARER" is a truly unique rig .
See it today at your authorized Yaesu Dealer.

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 9On3 • (213) 633 4007

YAESU ELECTRONICS Ea.tern Service C1r., 9812 Prlnceton-Glendale Rd.,Clnclnnatl,OH 45246 00
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Mac Maurer Wl QM5
Kelly Drive
5. Lancaster MA 01561

Retu rn to Shangri-la
-a visit with 9N1MM

Photo A. Administra tion building of the Xavier School.

A fte r a Q SO in 1968, I
was invited to drop in

to see 9N1MM. It took 10
yea rs to make it, when a trip
to Indi a just happened to
allow a long weekend in
Nepal. The Himal ayas were
cove red with a heavy cloud

layer, but OX was great.
It was not as long before

my second visit to Sha ng ri­
la in the Kathmandu Va lley
of Ne pal. In Ja nuary of
1980, the second tr ip was
anothe r rewardin g exper­
ien c e with wo rl dwi de

OX- the easy way - from
the "top of the world. "

We reall y shou ld know a
littl e mo re about Nepal. It
is a sma ll kingdom situated
between Ind ia and China,
bordered by Pakista n to the
west a nd Sikkim to the east .

These border countries a re
equally rare pre fixes. Ka th­
mandu is the ancient cap i­
ta l with 2000-ye ar -ol d
wooden tem ples. The site is
the fa bled Shang ri -la, a rich
green va lley shel te red by
the Himal a ya n mou nta in
range .

Po lit ic a l rumblings in
nea rby coun tries of ac cess
pointed to a wise dec ision
not to take in gea r. Father
Mo ran, fu rtherm ore , re­
mar ked that his linea r was
once aga in in good shape
a nd his own stat ion would
be at my d isposa l. Security
chec ks a t most airports a re
now more rigid t han in by­
gone yea rs. There was the
possib ility t hat a tra nsceiv­
e r cou ld be impounded by
some eager-beave r customs
c lerk, desp ite proper docu­
me ntat ion .

To get to Nepal, you
need a visa from t he roya l
gove rnment, obta ined fro m
the consu late in Was hing­
ton DC o r New York. an d a
ro und-tr ip ticke t. The a ir ap­
proac h can be via Bangkok,
Tha iland, o r De lh i, Ind ia .
Roya l Nepalese Ai rlines
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. Guy ,."", stra,n onsu laTOrs
oEno or center Insulalors tor

an1ennas
$4.95 0 COnsTruction 01 anTenna load­

ong cools or mul11Dand traps

BANOS

HI·Q ANTENNA
CENTER INSULATOR

y~

.........,.." ..

Small, ' ugged. IlghTwe,gtlt
WlM1he'p'ooT

A
Replaces cenler Insulalo,

"... Handles lull legal power
~.."I ~ . and mo'e

$5.95 wnn so 239 connector

HI-QBALUN

DIPOLES

510.95

HI·Q ANTENNA
END INSULATORS

• Replaces cenie, InsulalOf
' Puts cower In antenna
. e roadbanded 3-40 MHz
• Smal l. IlghTwelgtll ana

wealherp,oof
. 1 I Impedance ,aToo

• FOf lull legal power and mOle
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IF YOU'RE REAOY FOR A MOVE
TO THE ROCKY MOUNTAIN SOUTHWEST,

CONSIOER A POSITION IN ELECTRONICS AT
THE LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamos Scientific Laboratory, a wo rld leader in linear acce le rator
technology, has pos it ions available l or qualified etectror ucs technici ans
to part icipate in t he maintenance and design o f complex etecnomc
equip ment at the Los Alamos Meso n Physics Facil it y. Successful
cand idates w ill tro u blesho o t and mainta in h igh voltage, d, and contro l
svst ems fo r t he accele rator . Salary range for these pos it io ns IS h o m
$ 16,000 to $24,000 per a nnum. OUf Laboratory is a multi -faceted
nat io nal R &D facili t y operated for the Department of Energy by the
U niversi t y 0 1 Cal ifor n ia. We provide stable employment ; promot ion and
adva nce ment based on ind ivid ual merit; and excellent be nef its, which
inc ludes 24 days an n ua l vacat ion. Our lo catio n," the Ro cky M o unt ai ns
of Nort h ern New MeXICO o ffers an aesthet ically pleasi ng l ifestyle;
superb clima te: an d abundant r ec rea tio n al op portun it i es in the p ine
and aspen covere d mounta ins that surrou n d Los A lamos.

QUALI FI CATIO NS:-
to • A technica l institute graduate in elec t ron ics or an eq u ival en t
U combinatio n o f educa t ion and e xperience.
_ • D emonstrat ed tech n ical co m p etence in the develop m en t or m ain-
o tena nce of genera l e lectron ics systems. H igh vo ltage, r f , an d
>- co n t ro l system experience is partic ula rly desirable.

- • Abi li t y t o effec t ively interact and commun icate w ith o t h er
~ technica l and p ro fessi onal team members.

~ Send complete resume, in conf idence, to:
Elmer Salazar, DIV 80-BI

c: Los Alamos Scient if ic Laboratory
::> P.O. Bo x 1663

WS\.
Los Alamos, New Mexico 87545
An Afti' ..... i Ad io n/Equ.' Opport unit... Emplo..... Wo " . Nh""'it , ...
Hond"'~ d v ..... ... . , . Ur~ 10 ADPI.... U.s. C,t lup ROq..i , .

lOS ALAMOS SCIENTIFIC LABORATORY
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provides jet service and
flies alo ng eit her t he
H imalaya range or t he An­
napurna range, dependi ng
upon the approach, east or
west Both provide spec­
tacular views. The Bangkok
rout ing al lows a 100-m ile
view with Mt Everest in
dead center as you ap­
proach t he airport at Kath­
mandu. The landings are
never without some turbu­
lence.

After some brief customs
formalities, Father Moran
was t here to greet me. Upon
this, my second arriva l in
his country, he put out his
hand and said, "Welcome
back! " After registering at
the hotel in the city, we
drove the a miles to the
Xavier School at Godawari .

The road is through an­
cient vil lages that reflec t a
b iblical civil izat ion, The
houses are of mud-brick,
animals are free to roam,
women gather at wells, and
chickens scatter in all di rec­
tions; the cl ock seems to be
set back 2000 years. The
people are a happy lot and
are al l smiles.

Arriving at the school ad­
ministrat ion building
(Photo A], a three-story
b rick structure whe re
9N1MM's QTH is located,
the f irst thing that hits your
eyes is a Thunderbird TH6­
DXX on the roof, flanked by
a triband vertica l and 40­
and Su-meter dipoles. Be­
hind the bu ilding, you see
the foothil ls of the H im ala­
yas, and a closer examina­
tion reveals that the school
is surrou nded by hills on
three sides; the opening of
this ho rseshoe-shaped area
points north towards the
US.

The shack (Photo Bj is on
the second f loor, and the
main gear consists of Drake
tw ins and a Drake l inear,
The l inear is used only on 20
when conditions require it
Since the elect ric cu rrent is
230 volts ec. 50 H z, it
is stepped down and con­
trolled by a monstrous

variac. Generally, the line
voltage reach ing the twins
is on ly 95 volts nominal,
and drastic excurs ions
force Father Moran to keep
one eye on his ac voltmeter
and his right hand on the
variac. Sometimes he loses
electricity for a few hours
and can turn to a 4-kw gen­
erator .

A Hammarlund SP6JX Su­
per Pro is used for general
l istening, To the left of the
main gear is a very elabo­
rate tape library, tape re­
corders, and players of all
descriptions. The shack is
an old-fas hioned ham
shack, for it has one wall
dedicated to QSL cards pro­
tected by cel lophane hold­
ers . Many distinguished
awards, plaques, and auto­
graphed photos of govern­
ment lee der s decorate
another wal l ,

The moment has come
. , . we sit at the operating
table, warm up the gear,
and get ready for high
adven ture . . to be OX from
a very rare OX location!

So, what is it like to
operate from the roof of the
world? What are the condi­
t ions on the bands? What

Photo B. Father Moran's QTH.

can you hear? Let's tu ne the
Super Pro -a receiver with
a long wire -and note
some readings.
.1 60 - no ise, static, no
signa ls, no LO RAN, and, in
fact , 1&0 is not ava ilable in
Nepal, .. so scratch 160!
. aO- is used for l oc al
QSOs and you can hear In­
dian and Pakistani stations
through the QRN .

• 40- is good for 800-1000
miles; it is limited to sta­
tions on the subcontinent
of India or Siberia,
.20-is act ive, brings in
worldwide signals, and is, of
course, the on ly worthwhile
band,
. 15~ is spotty and the re­
ceiver brings in reaso nably
long skip, it takes monitor­
ing and plotting to pursue
the operators spec talicing
on 15,
. 10 - has inf requent open­
ings to Europe and to the
US. Despite the peak of the
11 -year cycle, it cannot be
relied upon for def inite
schedules.

That brings us to the
topic at hand: OX on 20 1

The modus operandi of
Father Moran in a typical
mcrnmg or evening session
of OXing is a very careful

monitoring of 20 from the
low end in; he starts on
14,203 kHz. His morning
session is between 8:00 and
9:00 am. The re is dead si­
lence for awhile and then a
few Siberian stations are
calling CQ. The beam is
now heading towards the
North Pole. Thi s di rection
allows coverage of most of
the US, and the band begins
to l iven up with the W4s.
The boys from Florida are in
f irst, and usually W4RHE
breaks the barrier. Severa l
W4s are worked and the
W3s poke through, A pow­
erful W3 that always thun­
ders in is W3BL. After a few
minutes of this "warmup,"
the W2s and W1s come in.
Those with monst rous ar­
rays together with full
power stand out and lay in a
sol id signa l.

K1GZL of New Hamp­
shire is a steady entrant.
and his 6-element quad sim­
ply pours hIS signal into the
Kathmandu Valley. Anoth­
er strong one is W1 ZLG of
Massachusetts. The bare­
foot transceiver boys with
tnbanders make it, too, but
do get clobbered by the big
guns. The big boys ex­
change their greetings and
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N o Cr ystals to buy
L a Band 32-50 M HZ
Ham Band 146-148 MHZ
H igh Band 148·174 M HZ
U HF Band 450-4 70 M HZ
'T ' Band 470 -51 2 MHZ
Aut o Se arc h
Delay Scan
Automatic Lo ck O ut
AC !DC O pera tion
SImple Pro gramming
Scan Rate 20 ch.lsec .
Ext . Antenna Jack
EXI . Speaker Jac k
Big 3" Fron t Mo un ted Speaker
U L L isted I FCC Certi f ied

Bearcat" 210
PROGRAMMABLE SCANNER

LIMITED SPECIAL
ONLY

$199.95

PANASON IC RF·2900

NEW SHURE 444D
Dual I mped ance
Normal/Vox Slide Swit ch
Adju stable He ight
Mfg. L ist $90.00
SAVE AT ON LY $49 .95

PANASON IC RF-4900
Gener a l Coverage Rece iver
Li st $549 .95
Ours $399.95

SW Cahbralor

RF Ga,n Control
BFO P,tch Control

2·Speed Tl,ln"lQ Control

Turw>glBanet'Y Chec~ Indoc:alO<

l-Frequency Dog,w Dospla~

...., So<ocOo<

Suggested List $329.95
SPECIAL $2 19.95

s.o.rate
e.nJTrebiot Control

Earphone/Ed Speaker Jack
MPXOUT Jack
R&C . OUT Jack

.... f e

MOll" "• .,.G'"
..U .. ..... ......
•••

KENWOOD TR -7800
2 Mtr. Transceiver
CA L L for Discoun t Price

KENWOOD TR ·2400

2 Mtr . Hand Held
144-148 MHZ
List $395.00
CA LL FOR PRI CE

Call for LOWEST PRIC ES on Antennas and Towers

N&lT6JTlI We Export
PR ICES SUBJECT TO CHANGE AND AVAILABI LI TY

Communications Center
\1:.... .

,..,. 1840 " 0·' STR EET LINCOLN. NEBRASKA 68508
In Nebraska Call 402/476 · 7331

master charge.... ....-... ,...
•
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Pharo C. Father Moran accep ts th e SOB (Sons o f Boston)
certificate from W1QMS.

then kindly move off fre­
quency to give t he others a
brea k. There is a mixture­
phenome non of long a nd
short path openings, and
now the fun begins. Mo re
US distr ic ts come in : 8s and
9s a nd a few 6s plu s HKs
a nd YVs . The band is now
wide open and the Si beria ns
come in from the north
(plus the woodpecke r]. Pa n­
de mo niu m breaks lo ose;
"bed lam" is mil d as a sin­
gle-word description.

The S-meter now reaches
3-a healthy sign that 20 is
alive and that we now can
work a ll tha t we can hea r.
The re is no pinning of the
S-meter. Father Moran says
on ly "Micke y Mouse" and
copies the last letters of
outstandi ng callers . The re
is a q uick succession of
perha ps 25 suc h log e nt ries
whe n the ba nd sudde nly
shifts. Neither he no r I has
ig no red any ca llers or pre­
te nded no t to hear; we

pee led the clear sig na ls off
the top a nd attem pted to
reach the cal lers a t t he bot­
tom of the laye r (whic h nev­
e r is exha usted). The re are
in terr uption s from m an y
friends from allove r the
world , especia lly the Sea
Ne t.

There a re two d istinct OX
windows to the US in the
d ay. The y a re 12 hou rs
a pa rt, a nd as many stations
as possib le a re worked in
these two brief openings .
Once the last le t ters a re dis­
tinct ly cop ied, that stat ion
wi ll be ack nowledged,
When in a pile up the copy
is imposs ib le, it becomes
necessa ry to "up five ." The
first one to come throug h
clearl y is a nswe red . This
will cont inue un t il the band
de te riora t es . .. a nd th is
happens after an ho ur or so,
The te lltal e signs of fail ing
cond itions a re evidenced
a nd t he wind ow begi ns to
close, The path will reope n

in 12 hours. With thi s assur­
ance and a little patience,
9N1 MM ca n be work ed
again .

Tru e enough, we now
know that with some per­
seve ra nce and a good an­
tenna sys tem, all DXers
can add 9N1MM to their
worked li st. A log copy is
se nt to Q Sl Manager N7BE
once a week, a nd shortly
t he reafter the tr easured
QS l s a re dispensed.

The " betwee n hours" do
provide OX possibiliti es to
o the r a reas of the wo rld .
There seems to be a perma­
nent path to C-Iand. During
one of the " be twee n ses­
sions," WAHY K was heard
working a WB. We called
him frantical ly with no
luck . He was the only W on
at 2:15 prn. Nepal t ime.
la ter we discovered that we
had forgotton to switc h
back to upper side ba nd!

I was by no means the
fi rst ham to visit 9N1 MM.
Gus Browning W4BPo, Ar­
min Meyer W3ACE , a nd
Wayn e G ree n W2NSo/1,
among others, have been
the re, as well as lowel l
Thom as a nd a host o f
d iplomats and movie sta rs.
My host is a n unusua l man.

Ma rshall Moran was born
in Chicago in 1906, and, as a
boy, " p layed with spa rk
gaps," like so many others.
He buil t many an "oa tmea l
box" type of rece iver, but,
regre tfully, did no t become
a lice nsed W9. He grad­
uated from Loyola Univer­
srtv a nd never lost sight of
the wonders of wireless. He
construc ted va rious items
of rad io gear in the roaring
twent ie s , in the evolu ­
tiona ry peri od of KoKA . He
ea rned tui tion money with
these const ruc t ion pro jects,
in this golden era of rad io
c o nsta n t ly s p a r ke d by
Hu go Ce r ns b ac k, the
dynam ic radio publ isher of
Short-Wa ve Craft , Radio­
Craft, a nd Radio and Tetevi­
ston .

After gradu ation, he
sa iled to the East as Rev.
Ma rshal l Moran, 51. t o

begin a Iifetime career in
ed u ca t io n/ad m inistratio n
on the vast subcontine nt of
In d ia. He taught at Pat na
Unive rs ity, a nd in Ind ia
became VU25X in the days
of AM, His first Nepal
Jo u r ne y wa s to vi s it
Tribhuvan Univer sity. He
saw th e needs of this nort h­
e rn land, and when Nepal
opened its doors in 1951 , he
traded in the VU ca ll to
become 9N1 MM. He found­
ed t he Xavi er School for
boys, as well as cli nics
whi ch la ter turned into hos­
pita ls. Many insti tu ti o ns
have him as an active mem­
be r on thei r boards of direc­
tors. He is the communica­
tions link to a nd from Mt.
Everest climbers and thei r
outside world . One eve­
n ing , SP6ABA, at ba se
camp, rela yed a re po rt
from the 1980 Pol ish Mt.
Everest climbers. We were
both on 75 lower sideba nd
and then switc hed to 10
meters for a contact with
SP5PWK in Wa rsaw. Fortu­
nately, 10 mete rs was open
to Europe .

O n the last day of my
visit, a specia l ce rtif icate
(Photo C) was presented
to Father Moran -a new
ce rt if ic a te c re a te d by
Dick K1RAW a nd Pete r
WB10QC. It is the SO B cer­
tifica te awarded to those
who work membe rs of the
"Sons of Boston." Fr. Moran
went right to his fellow
pr iests a nd, fla shing the
new awa rd, sa id, "Guess
wha t? I'm now a n officia l
SO B!"

So there you have it . . . a
ra re prefix a nd unique prop­
agat ion. The pref ix is being
supplied to the ham frater­
nity by the most fam ous
mouse in the world -9N1
Mickey Mouse, the sale
dispenser of Nepal QSl s.

If you need 9N1MM, lis­
ten patien tly near 14,225
kHz during the OX win­
dows. You will hea r the ac-
tiv ity get in there and
ca ll a nd afte r your QSO,
may you also hea r his clos­
ing words, "C od Bless!" .
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ASTRO-LOGICAL
From Swan to Cubic

102BXA - $1195.00 150A - $925.00

_. ID •

,ID. . 1 1 ~ 8 l 3 "1 ..... .-

~-

,,
"""""

Dual PTO's, 235 Watts PEP & CW
on all Frequencies, IF Passband

Tuning, with LED Position
Indicators and Full Break-In

HF SSB Transceiver Featuring "VRSTM"
a Knob with a New Twi st, and Over 100,000

Fully Microp rocessor-Controlled
Frequ enci es on Present or Envisioned

" Ham" Bands.

Please note tha t CUBIC COMM UNICATIONS, INC. is screened on the front panel. The
Swan "bug" is on the meter face.

Cubi c Co rporation is a multi -million , d iversified , 29-year o ld American Stock Exchange
li sted company, with Divisions and Subsidiaries world-wide. We fee l the Amateur should know the
strengt h and longevi ty of the company he is dealing w it h to know that when he needs service the
company w il l sti ll be around ! Th e combined technica l ski lls and resources now available are light
years away f rom the " old Swan." We intend to slowly let the Swan name disappear from the
scene.

From glowing user reports being recei ved daily, there is no question that the PERFOR­
MAN CE of the new ASTRO LIN E FROM Cubic Communications, Inc. is superb!

All prices remain the same. The ASTRO-l02BXA, however, w ill be supplied LESS THE OLD
MARGINAL CWN CRYSTA L FILTER. A superior CW N 400 Hz 6 pole filte r to operate with the Pass­
band tuning is available as an option and is priced at $82.50 list.

ACCESSORIES AVAILA BLE
SEND FOR COMPLETE BROCHURE

CALL FOR QUOTES

~~ r-r- ~

~ ~ ?o~ ~
'-

Electronics Supply, Inc.
1508 McKinney • Houston, Texas 77002 • 713/658·0268
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Direct Conversion Lives!
- excitingly simple receiver project

M ike van der Westhuizen ZS6UP
PO Box 13947
SinoviJle
Pretoria 0129
South Africa

L - _ _ AUOIO

Fig. 1. Passive double-balanced mixer. Transform ers are
trifi la r wound o n toroids . Diodes are 1N91 4, 1N41 48, ere.

One of the most interest­
ing of the simple receivers
is the D-C (D irect-Conver­
sion) recei ver in whi ch the rf
signal is converted directl y
to aud io without any inter­
med iate-frequency (j-f) am­
pl i f ica tion . Through t he
years, I have bui lt quite a
number of version s of the

Ever since the Japanese
sta rted buildi ng receiv­

ers and transmitters for us,
we hams who like to do
somet hing with our hands
in the even ings were lef t
with bui ldi ng accessories
for the shack, QRP trans­
mitters for CW, simple re­
ce iv ers, power supp l ies,
etc, Even power suppl ies in
the high-current range are
nowadays probably cheap­
er to buy than to build .
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Fig. 2. 80m and 40m oscilla tors and buffer. The ou tput parts of the osc illators and the bu f fer
are the same as that of Rolteme,) For T1 , see text.
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TE~
ANTENNA SYSTEMS

l-BoO-654-}2}1
TET. THE LEADER IN WIDEBAND ANTENNA
DESIGN, introduces another new trfbend enten­
na to provide unmatched wideband performance
on the 10, 15 and 20 meier amateur bands. This
radical departure from conventional triband
antenna design employs TWO DRIVEN ElE ·
MENTS with a rigid phasing line to couple power
from the rad ia to r element to the re fl ect or. Phase
relationships have been carefu lly engineered to
provide extremely high ga in figu res without
neglecting the need for h igh front to back ratio.
The two e lement d rive system is coupled to o ne
parasitic d irector on the mode l HB33$P; two
parasitic d irecto rs on tI longer boom with the
m odel HB43SP.

HB43SP

HB33SP

$219.95

$174.95

FULL BAND CO VERA GE is possible without
the need for antenna tuners or separate CW and
phone antenna adjustments. The 1.5:1 VSWR
bandwidth covers the entire 20 and 15 meter
amateur band s. with a li tt le extra for MARS
operation. On 10 meters. coverage is in excess
of 1 MHz.

QUALITY CONSTRUCTION and repeatable
performance permit TET to deliver an antenna
package without need for any tuning adjust.
ments. All tubing is cut and pre-drilled to prect­
stcn tolerances. The phasing harness and feed
assembly for the two driven elements are pre­
assembled to insure ease of co nstruction and
reliable performance.

M O V E UP with the performance o riented leader
in antenna technology . O rder your new high
perform ance wideband tr iband antenna sys tem
fr om TET t oday ,

ere.
!"IENTS '" TURN· WINO WINO eooa

ere. "''' '" EL£!"IENT ecoe 'NO SURf "CE LO"O ~A M"5T
MOOEC MNOS .~, B"""O ~, VS WR IMPEOM·tCE com com """" " '" e80mph METER "'"
11B43SP 14i21/28 • • ,,. BElOW 1.5 ~""m " 19' 15- 16' 9" 6,62 O<I lt 13l.J 1I> ,.. 11'> ·2· .38 11>.
11633SP 14i211215 , , ". eerow 1..5 ~"""' " l3' r " • ,1,) 0<1 ' 1, 10211>. 1 ~16- I 'lo y 27 11>

C.11 FIICtOf)" ,.... N"ITENN.... O....IN dBd . Ad FRONT TO 8ACI\ RATIO.

TET FACTORY D IRECT PRICE HB4 3SP $2 19 .95
HB33SP $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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Photo A. Copper side of PC board. The grooves cut in the
copper foil are made by an ordinary hacksaw.

Photo B. Component side o f PC board. The buffer moduie n
shown here.

Fig. 3. Input, mixer, and audio parts of the D-C receiver. For U to UV and T2, see text.

Front End

Builders of O-C receivers
are always in doubt as to
whethe r they must use
some rf amplification be­
fore the mixe r. With rf am­
plification, there is always
the danger of worsening the
se lec tivity and AM break­
through. On the other hand.
rf a mpli fica tion really helps
with weak sta t ions in a
quiet band. I put an rf
amplifier in my receiver
a nd took it out again
seve ral times. In the end, I
reac hed a compromise: I
put in a broadband rf amp li-

•

L --.J

,----------1
I ..zv I

mixer and used a ready­
made doub le-ba lanced mix­
e r, the Anzac MD10B. Thi s
mixer was unava ilable in
this count ry, so I imme­
diately wrote to Anzac in
the faraway USA; I was
quite surprised when this
friendly firm se nt me one of
their mixers. I tried it and
the results were virtually
the same as with the mixer
in Fig. 1, but with one big
ad vantage: Th e MD10B
needs fa r less drive from
the vfo -0.5 volts- not the
2 to 3 vo lts needed for the
mixe r in Fig, 1.
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In my expe rience, this
mixer was the best of all
that I tested, and no AM
breakthrough wa s noticed .
I wa s very pleased, when
the article of Dick Rollema
PA0SE l appeared, to see
that he came to the same
conc lusion. PAOSE 's art icle
is an excel lent one a nd
mu st sure ly go down in hi s­
tory as a cl assic as far as
D-C receive rs are co n­
cerned PAl;lSE went even
one step fu rther with the

a QRP transmitter Irep­
rese nted in Fig. 1).

Miler

The mixer is the most im­
portant part of the O-e re­
ceiver. My first experiments
were a ll with single active
mixe rs. The b dB of conver­
sion gain was always ve ry
attractive to me, but with
this kind of mixer, you near­
lv always get AM break­
through from nearby co m­
mercial broadcast sta tions.
This is part icularly true of
the 40m band, which in
South Africa is from 7000
kHz to 7150 kHz; just above
the la tt er figure , there are
so me strong AM sta t ions.

I then moved to act ive
ba lanced mixe rs, more or
less like the one used by
Rusgrove Wl VO. 1 This
cured most but not all of
the AM breakthrough-you
could still hear a little back­
ground mu sic between the
ham sta ti o ns! My next
move was to try double-hal­
anced mixers using passive
elements (4 diodes)approxi­
mately like the ones used
by O 'Grady WA5WWNl in

O-C receiver and in thi s arti­
cle, I want to present my
la test ve rs ion , wh ich I
modestly think is not fa r
from the ultimate, keep ing
in mind that simpl icity is
the key word , First. I shall
give a few short notes about
some parts of the D-C re­
ce iver and , thereafter, the
comple te circuit.
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FORMULA FOR 2 METER FM ENJOYMENT

CLEGG

LIMITED TIME SPECIAL

$279.00
143-149 MHz

.25 uv sensitivity
mobile mount & microphone included

25 Watts (variable)
Provisions for non-standard splits

(CAP, MARS, etc.)
Optional AC power supply available

THAT'S CORRECT!! !
We are convinced that the FM-88 is four has been that simplicity of operation & elimina-

times more reliable t han the other 2 meter rigs tion of unnecessary "Bells & Whistles" actually
being offered. To prove it to you, we are supply- removes the causes of many failures being ex-
ing the FM-88 wit h four times more warranty perienced with such transceivers.
than supplied with ot her models- O ne full year If you are shopping for a new 2 meter trans-
instead of the normally expected 90 days. ceiver, don 't you owe it to yourself to go with a

While there are radios on the market that radio that has proven itself with thousands of
offer lots of "gadgets" - our past experience hours of reliable, "On theAir" operat ion?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing
this fantastic transceiver & related accessories.

The FM ·88 is also available with an 800 channel, programmable scanner- order model FM-885 - $379.00

Communications Corp.
1911 Old I-b'nestead lane
Greenfield Industrial Park East
Lancaster, PA 17601
17' 7) 299-722 1



Photo C. Inside of the receiver. The modules are mounted
vertically by means of Terry clamps.

fie r wit h low amplification,
but with a DPDT switch to
disab le the amplifier if I so
wished To avoid confusion,
this switch is not shown in
the circuit diagrams.

The complete circuit dia­
gram of my 8Om/40m re­
ceiver is shown in Figs. 2
and 3. Here are some notes
about the circuit

Audio Filters'

Purists will immediately
ask : Where is the aud io fil­
ter? I tr ied several audio fil­
te rs and found out one
thing very qu ickly: The in­
put impedance of the filte r
must exactly matc h the out­
put impedance of the pre­
ceding stage; the same ap­
pl ies for the output of the
filte r and the input of the
succeeding stage. The other
problem was that no cheap
88-mH inductances are
available in this country.
The best filter that I used
had more or less the same
effect as capacitor C1 in
Fig 3. So I chucked out the
filte r and used on ly this ca­
pacitor. I use my rece ive r
on ly for SSB-perhaps if
you want to use it mainly
for CWoa filter is necessary .

Co nst ru ct io n

My experience is that no
two hams use the same con­
struction methods, so here
are a few sentences on my
own construction meth­
od-which is far from ideal

May I say, first, t ha t I am no
sucker for miniatu rization;
with my construct ion meth­
od, you can't put the rece iv­
er in a cigarette box, etc .

I divided the receiver in­
to eight parts as shown by
dotted lines in Figs. 2 and 3
and built each part as a sep­
arate module . For each
module, I used the square
block method , which
means cutting the copper
side of a piece of PC boa rd
into squa res and mount ing
the components on the
squa res. For later modu les,
I d ri lled holes through the
board, mou nted the com­
ponents on the ba re side,
and solde red the leads on
the copper side. This is illus­
trated in Photos A and B.
Each module was mounted
vertica lly with Terry clamps
on the bottom of a home­
made cabinet. Photo C
shows the inside of the cabi­
net. The module method
has the great advantage
that you can change a com­
ponent on a module or re­
place a module with an­
other one with the greatest
of ease.

A fo rm of slow-motion
dr ive for the tuning capaci­
tor is essential. l ady luck
sometimes, jus t sometimes.
smiles towa rd the bu ilding
ham. Here it was my turn,
and fro m the deepest part
of my junk box, I dug up a
very old slow-motion drive
- but a beauty! You can't

buy such th ings in South
Africa . Wi th this slow­
mot ion drive, I cover the
BOrn band (3500-3800 kHz in
South Africa) with 25 turns
of the knob. It works out at
12 kHz per turn, which is
just about ideal. If no slow­
motion drive is available, a
20-pF va riable capacitor
can be put in parallel with
the ma in one and used to
fi ne-tune an SSB signal.

Photo 0 shows the front
part of the rece ive r. The
few ext ra sw itches and
sockets a re for inte rfac ing
wit h a sma llS-Watt DSB
tran smitter.

Inductances L2 and L5
are wou nd on toroids. I
shal l give no deta ils on the
number of turns as I have
no idea of the characteris­
tics of the toroids I
used-they are unmarked
and came out of an un­
marked cardboard box in
the corner of a local radio
shop. As always. it is best to
use a gdo to determine res­
onance. Links L1, L3, L4, L6.
l7 . and l10 can be 5 or 10
turns to start with. l8 and
19 also a re wound on to­
ro ids and can have an in­
ductance of, say, 50 to 100
mj-l . Transfo rmer T1 is de­
sc ribed fully by Rollema. I
won't repeat it here, except
to say that it has a step­
down voltage ra tio of 3 to 1
and the secondary imped­
ance is SO Ohms. An ordi­
nary toro id with the right

tu rns ra tio wil l probably
work just as well.

Results

I was genuinely surprised
with the performance of
this receiver . To quote the
words of Rusgrove. "A well­
designed O-e receiver will
provide a certain, pleasing
clarity and depth of
sound ... signals seem to
stand out against a nearly
noiseless background." Al­
so, the words of Rol lema:
" It is a rea l pleasu re to op­
erate the 0 -( rece ive r."

I d id not have a ca li­
brated signa l generator to
measure the sens itivity of
this rece iver, but it com­
pared very well with my
FT-301 . Selectivity is just a
little bit worse than that of
the FT-301 .

In conclusion, I have
used my o-e receiver now
for over a year and it still
gives me a deep sense of
satisfaction to tell the chap
on the other side, " Equip­
ment on this side is home­
built, o ld man ." .
References
1. J. Rusgrove WWD, "A 2o-me·
ter H igh·Performance Direct­
conve rsion Receive r," QST,
April, 1978.
2. C. O'Grady WA5WWN, "Qua­
zar QRP eo- meter DSS Trans­
mitter," 73 Magazine, January,
1970.
3. D. Hollema PAQSE, "Second
Thoughts on the mrect-ccnver­
sion Receiver," Ham Radio,
November, 1977,
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BUY WITH CONFIDENCE
To • • , _ ' • • ' . al d ell.,.,.,Ir_ e~of .ny _ nn... send
or pnon.e YOU' order d,rectly 10 0\If SC8n~r Oosl "blItiOtl
Center~ Be ""1 10 calc:ulel e yOUr QrlCll U" flQ I r>e CE proces
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"",meRl agenc... and most _ raled '.ms at a 10"10
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Mai l o rde rs 10 : C ommu n i cat ion . Electfon l cs ~

Box 1002 . AM Arbor. M ich igan 4 81 06 U.S.A. Add
$6.00 pe r scanner o r phone p roduct lor U .PS.
gro und shipp ing. Or $ 12.00 lor laster U. P.S, air
shipping to some locations. If yo u have a Master
Charge or Visa card. you may ceu anylime a nd
place a credI t card order. Order t oll f ree in the U.S.A.
800-521·4 4 14 . If you a re outside the U .S, or in
Michigan, dIal 3 13-994 -44 4 4, De. l., In q uiries
invit e d A ll order lines at Com m unica tions
E le c t ro n ic s · are s l aHed 24 hours.
WSA- $canne. D,st"bution Center· and CE logos a' e
trademarkS ot Commumcations ElectrontC$~

t Bearca l and Freedom Phone are fedelally leQlstered
trademar ks 01 Elecl ra Company, a D,vis,on 0 ' Masco
Corporallon o f IndIana
t Regency is a lede,a lly reg islered trademark of Regency
erecnco.ce Inc.
C o pyright ~ 1 980 Communications Electronic s ·

We're first
with the best:

M

NEW/RegencY', M400
List price 5 3 79,95/ C E prica 5 259 .00
30 Chenn.I • Syn'h. sizad • S.,..lca " arch
Digi'al cl_1f. • Digilal timar • 11100 . tylin g
"aroh/S,or• • II'rlority Channel. AC/DC
Frequenc y range: 3D-50. 14 4-174. 44 0.5 12 MHz.
The new Regency M4DO is a c:ompac1 prog rammable
FM m onitor receiver tor use at home or on the load.

OTHER REGEIICY- SCAIIIIERS
Touc h Kl00 .•.. , •.......................... S199,00
T OUCh M l 00 5199.00

NEWI Telephone Producfs
Eloctra', cceeie.. Freedom Phone does everythlllg

an ordinary phone does and more, Because if tecc rciese.
you can take it anywhere, inside Or outside-on the
patio. by lhe pool , in the garage, jrl tnewo,kshop...even
next door at the neighbo(s.

Model F F·Soo has pushbutton dial ing. Rechargeable
ni·cad eanenee included, Battery low light. Secure
fealu 'e. Te lescopic antenna. Your cost " 5 179, 00.
Model FF-1 5oo has Ih-e same features as tne FF-5OQ
but also inc lude, a charQer/cradle t hat a llows the
phone's haodset to be . echarged aw. y from the base
station. Your cost l or this cordlestil phone " 5199.00.
The model FF·3000 has all Ihe Slandard teatures
l e.l:8pt charg..../c radle. plus inl ercharogeeble teleSCOP­
ic and rubber ducky antenna Red..1l ealu.e. Belt clip.
ear'Y' rog case. Greeter ra nge. Your cost is $229 00.

World Scanner Associalion'"
The WORLD SCAN NER ASSOCIATION is ,ponsored

as a ""blM;; servic" by Communication. E lect ronic . :
When you join. you' lI receive a onlt"year membershI p
and our quan erly newale tter w itn sean...... news and
feature s. You' ll a lso gel a wa llet to. card. an OII icia l
WSA Membersh ip Certi hcate. and more. FR EE ctassi­
lied ads l or membe rs so you can contact o ther scanner
owners when you want to sell or b"y a ecenne r. FREE
membership In the WSA Buye( s Co-op, Your Co-op
membership will allow you 10 get special otecc uors on
SCannerSand scanner reretec products. Since the WSA
Buyer's Co-op Qives you group purchasing power, you
can eas ily pay tOI your membership dues the fi rst t ime
you make a Co-op purl:hase. To iOln , seee $1 2.00
(5 20.00 outSIde U.S·A.I for your members' up matenals.

FREE Searcat" Rebate Offer
Get • COOIXI" good lor • $20 ret>ale ..nen yOU PUfCn.....
Beare.r300. 25O.220or 210)(l .$ 10 r_Ieonmodels211.
210.nd t60. To g.el you. r. bar• . maillhlSc;oupon ..."1'1 you.
ano"'''' daled ........ r_,pl and l he B.." rcar model nu_"om I"" cation 10 El.clfa You"H recente yOUr re!lal. In lou.
10 wee"" Oller val'" onty on PU<Cf>Ue. made be_
Sept ber 15. 1980.nd No-4mber 15. 1980. ....' raqlHtSls
mu.. be j)OSIm.rked bY NOIremoer 29. 1980. Lm l! 0/ one
rabal" per housel'lold- Couvon m,," accomoany .M r_la
,.queslS and may no! be r. produced. 011.... good only In Ihe
U.S.A VOId ..""." Ia.eel Of prohrbiled bY Ia.. R.........,
compan,es, dubs a"" OfganlZallons---t>oth pro/,t and non­
pro/lt--are nOI "hg'OIe lor rebate.. Employ... at Elflelr.
Company. their advert'ai"ll .Ilenc""s. d'st rlbulors and rlt"
tai le~ of Bearear SC8nne~ a'a also not eligible for 'tlbates.
Pie. .... be sure to send In the correct all\O" nl 'or you'
SCanner. Pay Ihe liMed CE plice in Ihis ad, Do nor dedul:t Ihe
rebate amo"nt . ince your , ,,bale witl be sent d irect ly to yo"
from Ele<:tra.Ord a' s 'ecelved wilh insuff ic ient paymants will
nol be processed . nd will b" ratu rned.

NEWI Searcat" 160
List price 521995/ C E prl c. 5 189 .00/5 10.00 r . !HII .
You r fln.t c:o.l la. tow 1 119.00
f . ellann.'• • 3 "nd• • AC om, • Priori,.,
Duel Se.,. Sp-.d• • D Irect CIla,.,..' A.cc•••
1'req"enc, range: 32-40. 1 44·17~. ~4 0-5 12 MH l.
The Bearca t 160 presents. new dImension in seann,rog
larm . OO fuoction. The keyboard is smooth.- No bullonS
to punch. No knobs to turn. Instead. fingeNIQ pads
QrOV1de control of a /I 8C8nnlf"lg opera l,ons, Indudlrog
0nI0fI. Volume and SQu.lch. Green ....sy 10 'ead
lluorescent d,splay

NEWI Searcat" 5/800 MHz
1JI.e worldr• ' 1,., 800 IIH• . • "a"...,1
Th,s 's " ..... .. mode! SIt,pmenrs ..,Nbel/ ,n i" NovemDef. r ~80.

L iat price $' 7995/CE prlc:e 11 29.00
• Cry.'.' Chan...l • • 41 . ands • A.C only
Frtl<N.ncy ta"I/': JJ.~o. l H-l H . 440-5 12. 808·810 101Hz
The Bearcal 5/800 MHz is the Only scanner on t he
market today that o tters coverage of the 800 MHz,
public servtce band and the other public serv ice bands
Individual cnaoneriocxout. Scan Delay, M anual SCan,

Searcat" 5
l ist price 5 129 ,95/C E p rice 594 .00
• C,.,.'., Chan...l • • 3 Band• • A.C on"
Freq"ency fange ' 33·50. 146· I 74. 451)-508 MHl-
The Beatcat 5 is a valu.-packed crystal scanner built l or
tee seann;flQ pro'eallional - al a price the I,rsl ·tlme
buyer can allord. Indlvldu.1 lockout switches.

Bearcat" Four-Six ThinScan'"
L illI price S179 9 5/CE pric:e 1114.00
Freq"ency ranga. 33·41. 752· 764. 450-508 MHl-
The incJedlble, n.... BeafClll Fou.-S.. Thin Scan" IShke
tlaVlrog an inlarmat oon ceoter in your pod<el. This 11'1ree
band 6 channel crysta l cont'oIled scanner ha s patented
Track Tuning on U HF. SCan Delay and Channel Lockout.
Measures 2"-. 6V• • t :· Inctudes rubbel ducky antenna.
Order crystala for each channel. Made In Japan,

NEWI Fanon Slimline 6·HLU
List pril:e $169,95 / C E prlc. $ 109,00
Low co.' "·c".,.,.." 3-b.nd .c.,.,..,1
The new Fanon Slim li n~ 6· KLU 9ives you six I:nanne ls
of crystal cont ro lled excneroent. Unique Automatic
Peak Tuning Circuit ad jusls the rec eiver 'ronl end '0'
muimum sensitivity ac'on tne entl ,e UH F ba nd. In di·
vidual cI'lannellockout SWItches, Frequenl:)l range »50.
146-1 75 and 4 50-51 2 M Hl stee 2"- .6\1.0. 1: ' Includes
rubber ducky antenna Order cryslal l:8rt docates 'or each
channel. M ade in Japa n,

NEWI Fanon Slimline 6·HL
Ll$t poee $>1 4995/ C E prl c. 599.00
.Che"...1~rlo"".nc. a t +ochen...1coat!
Freq"f/ncy rang.: 30-50, 746·' 75 MHl
" you oon" need the UH F band, get this model and sa....
mooey. Same high performance .100 fealures a. tne
model H LU wit hout Ihe U HF band. Order cryst.1 cetld~

catealor each channel. Made In Japan.

FANON SCANNER ACCESSORIES
CHB-6 AC AdaPler/Bal1ery Charger. .. $ 15.00
CAT" CanYIf'9 case 'or Fanon wlBen C~P $15.00
AUC·3 AU lo 'iIlht..r adapto" Batl y Charg $15,00

OTHER SCANNER ACCESSORIES
SPSO AC Adapl a,- " " " ... ".. . . . .. . ,, $ 12.00
SP51 Balt"ryCharller ", .. . . " " $ 12,00
SPS6 Ca,rying c ese lo r Burcar 4 ·6 ThinScan· 515,00
FB-E F,equency Oi,ectory lor EaSlern U.S, A, ", $15.00
F B-W Freq uency Olfectory for Western U.S.A , $15 00
FFO Fede,al Fr9Quency- O"edory for U.S A. $18.00
8 ·4 t .2V AAA N,·Gad s'o, Trll nsc.n- andF. t"O<>A .. $ 15.00
A.13Scc: Cryslat <:efI,I",.I" ." $4 00
oldcI 53.00 $hoppong lor " l e<X , " "ies ordef8dal the _ lome

INCREASED PERFORMA.NCE ANTENNAS
" you want tne utmoal Irl perlormaoce /rom your
seanne•• il is essentIal th.t you use an e.terna tanlen....
We have su base and mobile antennas SPeC,hcally
desogned for r8Celvl"Q all bands. Order a A6Q is a
mallne t mount mobile an lenna oroer aA61 1$ . guller
clip mobile antenna . Order a A62 is a trunk-li p mobile
anlenna. Order .A6 3 is a ... loch hole mounl Order
a A84 Isa "" inch Sllap-in mount. and s A10 laan all baod
base stanoo antenna. All an tennas are 530.00 . nd
$3.00 l or UPS shippirog in the continen tal United Sl ates,

TEST ANY SCANNER
1esl any scanner purcha....d Irom Commun;c:.tlonl
EIIC1ronlcl· tor 31 days belo'e you de,"de 10Keep ,( It '0'
any reaSon you a,e nol compl..te ly sat ished. ral urn II in
orilt inal cond ll ion witn all perl . in 31 days, 'or a prompt
ralund Iless . h'PPlAlllnand"ng cha,ges and ,ebale cred'tsl

Searea!'" 220
l l$t prM;;e S41995/ C E priC:. $259 .00/ 520.00 r.!HII.
Your IIn.1 c~t I•• low 1239.00AJu;,." end publi c . . ....Ie . .......i lor. Freq".ncy
rang. 32-50. 118· 136 AM, IH· 774. 421)-512 MHz
The Bearcal 220 is one scanner wn;ch can monitor all
""blM;; service bands p lUll the e,c lt 'rog A~ aircraM band
channels. Uv to twe nty frequencies may be scanned al
the Nme t Ime. Overseas customers should order Ihe
Beareal 220F B al 534900 each. Th is model IS li ke iii
eearear 220. but designed 'or intematlOMI operanon
wit h 220 V AC/ 12 V DC power supply and 66-66 ~Hl

low band coverage instead 0' 32-50 MKl.

NEWI 50-Channel Bearcal300

NEWl Bearcat" 21 OXL
list price $31 9, 95/C E p ri c . $209 .00/520 .00 re bat e
Yo ur IIn.1 coslla a low $189.00
18 C"a"n a'• • 3 S ."d. " Crr.,.Ue •• • A.C/DC
Ffeq"ency range: 32· 50. I H · 774, ~2'·5 12 MHl .
The Bearca, 21 OXL s<;annlng radIO .e the secood gener·
atoon scanner that replaces tne popular Bearcal210
and 211 . It has almost t....1Ce me scanning capacily ot
trle Bearear 210 WIth 18 c hannels plus dual scannlrog
soeeds and a brigh t greenllU()<escenl d,spIay.

Communicat ions Electron ics~ the
world's largest distributor of radio scan·
ners, ce lebrates Christmas early wit h big
savings on Bearcat synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con­
sumer rebates on their fantastic line of
crveteueee scanners purchased between
September 15 and November 15, 1980.

We give you excellent service because CE
distr ibutes more scanners worldwide than
anyone else. Our wa rehouse fac ilities are
equipped to process thousands 01scanner
orders every week. We also export scanners
10 over 300 countries and military instal·
tenens. Most items are In stock for quick
sh ipment DoyourChristmas scanner shop­
ping early and o rder today from eE'

Seareat'l'300
Th. Ullimal. S ynth•• l zed Seflnnerl
lisl prll:e $5 19 ,9 5/C E pr ll: a 1329.001$20.00 rabata
Your line I co s t i8 a lo w $ 3 0 9 .00
4 ·8en d, 50 Chenn .1 a Senl' e e Search a No­
cry, ' al , ean nar a All Alrcran and Publlo
S. r.loa bands . a P,'orlty Channal a AC/DC
Bands ' 32'50. 118- 138 AM, 14 4-174. 42 1·5 12 MHz
The new Bearcat 300 is t he mosl advanced auto­
malic scanning radio Ihal has ever been o Hered 10
the public . The Bearca' 300 uses a bright green
uocreecent digi tal display. so it's .oeer rc r mobile
applieelions. The Bearca' 300 now has these
added teetoree, Service Search. Display tnter\Sl ty
Conlrol. Hold Search and Res um e Search keys.
seeaeete Band keys to permIt Iock-in/IocI<-out 01
any band l o r more effOClen t service search.

Seareat'" 250
lisl prM;;e $4 19,95/ C E prica 1259.001$20.00 r.~la

Yo ur I i nal cost Is a low $2 39.00
50 Channa/. a Cryere"••• • "arch• •
Stor•• • Raoalls • Diglta' oIocll • AC/DC
Prlo,lty Channel. 3·8and a Counl Faatu,a.
Frequency rang e 32-5 0. 148· 174, 420-512 MHz
The Besrcar 250 performs any scanning '"nct ion you
could possibly want. WIth p"sh butlon ease you carl
program up to 50 channels ' or automatic monitoring
Overseas customers Should order the Bearcat 250FB
at $34900 each. Th is model i' li ke a Bearcal 250 . bu t
desiQned lor Irlt ernalional ooerancn w ilh 220 V ACl I2 V
DC l)OWer supply and 66-86 M Hl low band coverage
inst ead of 32-50 M Hl-.

Save on
Scanne,s!
NEWRebates!
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Hams vs. Hurricane Allen
- 73 aids St. Lucia relief efforts
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H urricane Allen: Weath­
er scient ists label ed it

as the second worst storm
ever recorded in the Atlan­
ti c. Te levision and newspa­
per reports kept everyone
from South Am er ica to Can­
ada fasc inated and some­
ti mes terrified as A ll en
weaved and bobbed across
t he Ca r ib be a n. leavi ng
death a nd destructio n in its
wake. This sto ry is a testa­
ment to the awesome force
of a trop ica l sto rm as we ll
as to the hero ic role played
by ham rad io. While based
on m y f irst -han d experi­
ences du ring an eight-day
visit to the Caribbean island
of Saint Lucia, th is art icle
be lo ngs to ha ms every­
where.

Thanks to weather sate l­
lites and other space-age
tech nology, Saint Lucia had
plenty of warn ing that its
238-square-mile island was
the fi rst land in the storm's
p ro je c ted path. Prepara­
t ions were made, and as
d arkne ss ap p roached o n
Sunday, August 3, 1980, t he
Bnmeter ban d was busy
with c ha tte r between Sa int
Lucia a mateu rs and ha ms
o n near by isla nds. Shortl y
before 11 :00 pm loca l t ime,
t he pri me ministe rs on the
isla nds closest to the hurri­
cane 's ce nte r issued final
words urg ing ca lm. Then
the power we nt off a nd a
te rrify ing night began.

U N'T ED ST..TES 'N TE " N"nON "L O EVELO~"E NT COO~I " .. T'O N ..... E NC V

AGEN CY FOR I NT E R N A T I O N AL DEVELOP MENT
.. .. ... ' .. G TO .. De 20'2'

M~. ~ayne Gr een . Publi sher
73 Magazi ne
Pe t e rborough . N e~ Hampshire 03458

Dea r Mr. Gr een :

OU r office i s r eturni ng to no~ma l aft er r e s pond i ng to the e merge nc y need s of
the Caribbea n victIms of Hur r icane Allen. The U.S . Go ve r nmen t through th i s
offic e a nd the U.S . 1mbass y i n Ba r bados has so f a r provided over $200 .000 i n
emergency food . s hel t e r ma ter i a l s an d re l ief s uppli es. The U.S. Government
has al so commi tted a n add itiona l $400 , 000 t o repa ir cri t i cal pUb l ic buildi ngs such
as sc hools , and healt h faci lities . I am en c l osing our mos t recent si t uat ion
report on St . Luci a so t hat you ca n se e the type a nd amount of assistance
provided by t he U,S . Gover nme nt and private s our ceS .

One of the c ri tical l inks in t he U.S . Go vernme nt "s response t o th i s disas t e r
was the amateur r adio networ k between St . luci a and Barbados and bet ween
Mi ami and St. luci a . My s t a f f relied on t he Ham radi o repor t s f or news o f
th e si tua t ion and fo r i nforma tion On cur r en t needs. Ti m Dan ie l "s effort s
i n s uppor t o f t he St. l uc ian Ham oper a tors waS a ma j or cont ributi on and
his observat ions upon hi s retur n provi de d us with val uabl e i nsi ghts into t he
situation in ~t . Lucia . Yo ur s uppo r t of his effor ts is c ommenda ble .

I am at taching a copy of my l e t t er t o George Naftzlnger (W4 PPC) ne t
control i n Mi ami whose as s i stance in t hi s disas t er r e s ponse e ffo r t was
i nval uabl e . Please convey our a ppr ec i at i on to all t hose on your s t a f f and
to the ma ny a mateur rad i o oper a tors who part i c i pated in this i mpor t ant
effr>rt.

Sincerely yours ,

Jose ph A. Mitchel l
Dir ector
Office of U. S . For ei gn Disas t er

As s i s tance

At tach ment: al s

co : Ger>r ge Naft z i nger, Ne t Manage~

I nt e rnationa l Ass i s t an ce Ne t
11260 SW 176 Street
Mi ami , fl or ida 3]157

Bri an Cor dray. Ham ClUb
COMICPS , 705£. SA-18

Ti m Dani el . 73 M~gaz ine

Pe terborough . N. H. 03458

Saint Lucia - Before

Prior to Hurricane Allen's
st rike, the peop le of Sai nt
lucia we re quiet ly deve lop­
ing a n island parad ise. Ba­
nana and coconut produc­
t io n was on the increase
a nd the gove rnment was
sta rting to enco urage light
ind ustry an d comme rce .
Sa int Lucia's spectacu lar
mounta in te rra in a nd sandy
beaches ha d long att racted
thousa nds of to urists from
Europe .

Although orig ina lly set­
t led by the French , Sa int
Lucia spent 165 yea rs as a

British co lony. O n February
22, 1979, the 1 30,000 cit i­
zens of Sa int Lu ci a formed
a n independent na tion . In­
c ide nt a lly, o n tha t d a y,
a ma te u r radi o c a lls ig ns
c ha nged from a VP2L prefix
to J6L. Anot he r da y that will
be long reme mbered is Au­
gust 4 , 1980, w he n th e
fledgling nat ion assessed
the results of Alle n's fury.

Saint Lucia - After

Words a lone canno t ade­
q ua tel y describe the dam­
age suffe red by Sa int Lu cia .
Hurricane Allen did not di s­
c rim ina te - ho mes of th e
rich and the poor were fl at­
tened. Of three build ings
sta nd ing sides by side, two
would be left unmarred
w hile the one in the middle
would be mi ssing its roof

a nd windows. Everywhere
yo u looked, t re es were
down and mo st if not a ll o f
the del icate banan a c ro p
wa s wiped o ut. Miles of
power a nd te le phone Jines
were left lyin g o n the
ground, leaving Sa int Lucia
in the dark with no way to
co mm unicate internally o r
with t he rest of the world .

Perhaps the first vo ice to
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Generators provided by Hess Oil Company helped to keep
Don /6L/S on the air. St. Luc ia Amateur Radio Club Presi­
dent Vic /6LDJ watched the refue ling operation.

A roadside stop was necessary for /6 LD/ (righ t) to change
the an tenna from 40 to 80 meters. The frequency switc h was
made every evening when the QRM rendered 40 meters
useless.

a nno un c e Sa in t lu cia' s
plight was a mateu r rad io
station J6LJ S. Operated by
an America n, Don Johnson,
J6LJS used battery powe r to
describe the situa tio n on
the 14.325-MHz Hurricane
Info rmation Net. While
Den's house su rvived, the
mast fo r his Cushc raft t ri­
band beam was pushed
askew. M iraculously , the
a nte nna was unscathed by
the 160-mil e -per-hour
winds.

W ildly flu ctuating line
vo ltage had knocked Den's
Kenwood TS-820 o ut of
commission a few hours be­
fore the sto rm struck. Luck­
ily, he was able to get back
on the a ir a fte r repairing the
620 with parts ca nniba lized
from another rig. Disa ster
co nd it io ns d emand the
most of equ ipmen t; the

ab il ity to mak e e mergency
repair s is esse nt ia l when the
nea rest se rvice facili ty is
thousands of miles away .

Wh ile J6LJS's terse re­
ports alerted the rest of the
world, other members of
the Sa int lucia Amateur Ra­
dio club swung into action
to provide internal com­
mun ications.

Because of Saint Lucia's
mountainous terrain, hams
there were already experi­
enced at operating a local
network of 40 meters in the
d aytime, shifting to 80
meters at night. Stations
would be needed at the var­
ious relief control points,
the two airports, and even­
tually in the outlying cities
and towns . This meant as­
se mb ling gear, ante nnas,
and batter ies or generators

whil e the ro ads were being
c lea red and da mage as­
sessed.

Enter 7J Magazine

Jeff DeT ray, WBBBTH,
73 Magazine 's a ssi stant
publi sher, had been fo llow­
ing the progress of Hurri­
cane Allen . Shortly after
hearing the reports co ming
from Saint Lucia , he offered
73 's ass ista nce in the form
of HF gear and VHF com­
mercia l hand-held un its .
This announcement went
out on the 14.325-MHz Hur­
ricane Information Net on
Monday morning. Among
the Saint Lu cians who were
in the U.S when Allen struck
was Tim James J6LT, a gov­
ernment info rma tion offi­
ce r. Through Ham Robinson
W4ZR, Tim kept abreast of
the situa tio n prior to Sun-

day night. Fol low ing the
hurricane, J6LT began or­
ganizing equipment and a
way to return to Sa int
Lucia.

When Tim a nd Ha m con­
tacted 73 on Tuesd ay, Au­
gust 5, plans moved into
high gear. In iti ally, we
hoped to pack two com­
plete HF statio ns a nd 10
hand-helds with c harge rs,
se nd ing them to J6LT in
M iami on an afternoon
fl ight from Boston. The ap­
pointed tim e t o le a ve
passed without the neces­
sa ry c o nfi rma t io n fr om
Miami . The gear was still in
Peterborough, wit h severa l
anxious sta ffe rs wa iting by
the phone. Short ly before
4 :00 pm , 73 publi sher
Wayne Green W2NSD/1 de­
cided the gear shou ld be
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Don J6L/S handled hundreds of pieces of tra ffic. In one
week's time more than forty hours were logged on the In ter­
national Assistance Net alone.

hand carried to Saint lucia
and . manpower assis tance
provided to the Saint l u­
cian operators. This left on­
ly a few hectic hours to plan
and pack before I had to
leave on a night flight to
Miami .

After dep laning in Miami,
I waited eagerly for the lug­
gage to appea r. Without
t hose fou r meta l suitcases
ma rked " Emergency Com­
munications Equ ipment,"
my trip would be in va in .
Not to worry: Delta Airl ines
soon had all four cases in
my hands . Next I had to find
Tim J6lT. Later, Tim and I
d iscussed the situation; he
was tired and anx ious to re­
t urn ho me, but after some
hurried arrangements, I had
a tic ket for a flight to Bar­
bados, just a few miles
short of Saint lucia. While
flying south, we both stole a
few hours of sleep; ne ither
of us knew what to expect
when we arrived at our des­
t inatio n.

Arriva l in Barbados
meant anothe r anx ious wait
fo r the luggage. One, two,
three .. . four-safe and
sound. Now on to Saint Lu­
cia. It was Wed nesday, Au­
gust 6, two days after Allen
had passed and the first
commerc ial flights were go­
ing to the island on an irreg­
ula r bas is. While we waited
as standby passenge rs on
an island-hopping fl ight, I
not iced that life proceeded
"as usual" on Barbados. I
was carrying rad io gea r in
one hand and a smal l pack
with food and fresh water in
the other; the other passen­
gers were headed for a dif­
ferent is land pa radise with
te nn is racquets and beach
togs.

When the small prop
plane taxied down the run­
way towards Saint Lucia,
Mart inique, and other is­
lands to the no rth , Tim and
I found ourselves lucky
enough to be aboard. At the
end of the half-hour flight,
we got a bird's-eve view of

Saint Lucia's western coast­
line . The broken trees,
wrecked homes, and rav­
aged shore line ev idenced
Allen's visit two days
earlier.

The Vigie ai rpo rt in
Castries, Saint Lucia, was a
beehive of activ ity as tour­
ists st ruggled to go ho me
and islanders returned, hop­
ing to fi nd thei r loved ones
safe . We we re waved
thro ug h customs and r
found mysel f on t he side­
walk shaking ha nds with
Vic J6LDJ, Pres ident of the
Saint Lucia Amateu r Rad io
Club.

Prisoners a nd Dipoles

The next few hours we re
busy as Vic and I visited dif­
ferent communicat io ns
posts around Castries and
d iscussed the best way to
utilize my time and the 73
equipment. We visited the
cent ral po lice stat ion,
where a torrent of informa­
t ion was being processed. A
makes hift HF station had
been set up. To expand its
capabili ty , we replaced the
au-meter dipole with an all ­
band model I had brought
along with the rigs. Since
none of the hams presen t
were avid tree climbers, an
ac robatic prisoner from t he
jail was requested. He some­
what reluctant ly climbed a
nea rby palm tree unde r the
watchful eyes of his arne­
teu r jaile rs who sincerely
hoped that no escape at­
tempts would be made. The
urgency of the situat ion
somehow dissolved into hu­
mor as our unorthodox an­
tenna party went about its
bus iness. The resu lting aeri­
a l violated a number of the
laws of d ipole installation,
but nonethe less it put out a
good signal and was fondly
named the "J6L Special."

The next stop was J6LJ S's
Q TH. Located on a hil l
overlooking the a irport and
Cas tries harbor, t he re was
plenty to observe as Den's
home riva led Grand Central
Station at rush hou r. In ad-

ditton to amateur operat ion
on 20 and 40, the newly-a r­
rived U.S. Navy had chosen
thi s spot as its commu nica­
tions post for sho re pa rties.
Amid the confusion, I met
Don and his wife Mary
/6LKT. They were busy try­
ing to pass on hea lth and
welfa re inqui ries and keep
track of the ge nerato rs
whic h kept the radios on
the a ir as well as powered a
refrigerator and lights.

1 got my fi rst good look
at the Caribbean landscape
o n an hou r-long dr ive to
Saint Lucia's othe r principle
city, Vieux Fort. Located at
the southe rn end of the is­
land, Vieux Fo rt a nd the su r­
roundi ng towns were c lob­
be red by the full force of
t he storm. The accompany­
ing photographs better il­
lustr a te t he dest ruct ion

tha n I can descr ibe with
words.

Vieux Fort' s Hewano rra
airport was of great interest
to us since it would be the
location whe re mos t of t he
reli ef su pp lies would even­
tua lly land. Joe J6LHV had
set up a stat ion there prior
to Sunday. Whe n emergen­
cy gene rato rs were running,
he was ab le to provide t he
only link between the so uth
and the re st of Saint Lucia.
Two of the VHF rigs were
left at the airfield so that
Joe could keep in touch
wi t h t he co nt ro l tower
whe n air traffic resumed
This link would prove to be
vita l in a few days.

Darkness caught up with
Vic and me as we made a
fina l stop at St. Jude's Hos­
pita l. Norma lly, Sister Mary
Ma rk J6lBR would have
been the re. Instead . she was
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Thousands o f Sf. Lucians were left homeless and many moved in with friends or relat ives.
O thers lived in temporary she/rers.

in the U.S., ma king plans for
a hurried return with medi­
cal supplies. In her place
was Hogarth J6lCU. later I
was to see the remai ns of
his home. luck il y he was
abl e to get on the air wit h
Siste r Mark 's stat ion. A VHF
li nk was estab lis hed be­
tween the hospital and air­
port in hopes of relieving
so me of the traffic o n the
HF ne t.

Th e d rive back t o
Castries was ee rie as we
passed t hrough sma ll towns
lit only by a few cand les
and lante rns. Vic's T$-1 20
gave us company wh ile we
monitored the 8().meter ne t.
Stat ions from up and down
the Windwa rd and leeward
Islands were checki ng in,
helping to re lay the heavy
flow of health and welfare
traffic . Vic and I listened
closely as urgent traffic was
passed to Barbados re­
questing a cha rte r plane to
evacuate a severely inju red
man . Questions flowed
back and fo rth-would a
stretcher fit in the plane,
when would it arrive, and so
fo rth . The a mateurs in­
volved did what they were

best a t, prov id ing a commu­
nica tions link, whic h in turn
allowed coope rating gov­
e rnments to save a man's
life .

Vic d ropped me off at
J6LJ S's QT H where I wou ld
spend the night. Don had
just finished a three-hour
stretc h o n the 14 .303-MHz
Intern ati onal Ass is ta nce
Net, passing a long li st of
medical supplies requested
by the Sa int lucian gove rn­
ment. In exc hange, he re­
ceived a handful of health
and welfa re inq uiries. The
large gathe ri ng of Navy per­
sonne l. hams, and neigh­
bors had begun to dissi pate,
and I had my first chance to
sit and ta lk with someone
who had been involved in
the disaster from the start.
The roar of two generators
a nd a cool Ca ribbean
breeze were ou r compan­
ions as we looked down on
the pitch-black city of
Cast ries . It seemed that
condit ions had worsened
after the hu rricane, perhaps
as a resu lt of the confusion
and untamed efforts to or­
gan ize rel ief. I had no ob­
jec t ion s when the t ime

came to turn in; it was my
first cha nce to go horizon­
tal in 40 hou rs.

uss Patterson and Friends
No a la rm clock was

needed to wake me Thu rs­
day morning. Promptly a t
0:00 a m, Don was o uts ide
sta rt ing up the gene rator
that powered his shack .
Dan's employe r, Hess O il
Com pany, was providing
the generato rs and fue l
needed to run them 18
ho urs a day. Hess's con­
struc tio n site fo r a super­
ta nker off-loading faci lity
suffe red severe d ama ge ,
ye t the co mpa ny did no t
hes itate to le t Don and
other employees pa rtici­
pate in the island 's cleanup
-with pay.

Another so urce of va lu­
able aid was the United
States Navy. The U5S Pat­
terson, out of Jacksonville,
Florida , was near the affect­
ed area prior to the storm;
early on Wednesday, it
dropped anchor a few miles
outside of Castries ha rbor.
O riginally, libe rty shore
leave was scheduled, but it

was soon obv ious that the
sa ilors would not find their
usual leisure pursuits avail ­
ab le on the stricken island.
Instead of e njoy ing R and R,
t he crew of the Patterson
spent two days speeding
Sa int l ucia ' s re c o very .
Mi les of broken water lines
we re fixed and electrica l
power was re turned to parts
of Castries days before it
was expected .

Among the Patterson's
crew was Vince WA4COK.
He was an invaluable aid at
the J6LJ S communications
post. Vince was there to act
as a relief operator when
net sessions stretched on
and on . He helped to
troubleshoot va rious rigs
that were brought to Dan's
QT H when the word went
out that technica l help was
avai lable. Vince's sk illed
operat ing style, the product
of years of ma ritime mobi le
phone patching, was im­
menselv he lpfu l; everyo ne
was sorry to see him and the
Patterson head fo r home on
Friday morn ing.

Another naval ship, un­
der the Britis h fl ag, was in
the harbor near Vie ux Fort.
The S5 Glasgo w provided
the island 's only helicopter
and helped to pu t the air­
port in Vieux Fort ba ck into
sha pe. Ham radio o pe rators
and naval o perators worked
together so t ha t the ship's
represen ta tive at re lief cen­
tra l cou ld commun icate
back to the ha rbor. Forty
meters saved the day agai n,
a llow ing t he ship 's re­
sources to be put to the
best use .

W4PPC and the 14.303 Net

By midday Thu rsday, the
hams had basic intra-island
comm unications e stab­
lished . Traffle to and from
the U.S. was passed on the
well-run International Assis­
tance Net at 14,303 MHz. In
contrast with other net op­
e rations on 20 meters, the
Assistance Net Cont rol ,
George W4PPC, ran th ings
with a firm hand . Jamming
and other forms of troub le
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Allen left a pecu liar pattern of destruction on St. Lucia 's countryside.

The delica te banana crop, a mainstay of the focal econom y, was wiped auf by the storm's
wind.

ceive some comfort from
informa l repl ies provided
by hams who had visited
stricken areas . In an at­
tem pt to reach individuals
in out lying areas. messages
were broadcast on Radio
Sa int lucia. the island 's
commercia l AM sta tion.

fo rmation. Since the U.S.
had no full-time repre senta­
tives available. t he State
Department was unab le to
handle par t of the flood of. . .
mqumes.

Even though official re­
su lts were di scouraging.
hu ndreds of families did re-

q uiries are processed bv or­
ganizations such as the Red
Cross. On Saint lucia, indi­
vidual rad io operators did
their best. with little officia l
ass istance avai lable . The
problem was fur ther aggra­
vated by the lack of any of­
ficial channe l for public in-

were practica lly nonexis­
tent. A lot of credit is due
W4PPC and his ass istants .
They made the thrice daily
sessio ns bearable and very
beneficial.

Turna round time was of­
ten incredi b le . Tr a ff ic
passed to the Office of
Foreign Disaster Assistance
in Was h ingto n v ia the
14 .303 rel a y would be
q uickl y eva lua ted and re­
plies or inqui ries cou ld the n
be hea rd coming back to
Saint lucia via the Ameri­
can embassy in Barbados.
only an hour or two after
the request originated in
Saint lucia . The 40- and
8O-meter nets allowed the
U.S. AID officials in Saint
lucia to communicate with
the ir headqu arters in Barba­
dos. Whe n cond itions per­
mitted, a Barbad os amateur
wou ld provide a phone
patch. but we usua lly rel ied
on verbal relays. Rega rdless
of where they were. hams
went out of thei r way to
help.

The Health and Welfare
Dilemma

Despite the good inten­
tions of eve ryone involved.
hundreds of health and we l­
fa re inqu iries went una n­
swered . Perhaps the o rigi­
na ting statio n failed to give
enoug h in form ati o n. A
name wit h the add ress
"Saint lucia" is a bit hope­
less when you consider the
size of the island. Even
those inqui ries that had
telephone numbers were
not like ly to rece ive quic k
re plies. Until a week after
the disaste r. tel ephone se r­
vice was a lmos t nonexis­
te nt. a nd then it was re­
sto red only fo r a few areas
around Castries. This meant
that most welfare replies
wou ld have to be obtained
by a personal visit. With gas
being pumped by hand and
the roads in disrepair. mes­
sages were piling up faste r
then they could ever be de­
livered .

In ma ny disaster situa­
tions, health and welfa re in-

73 Magazine. November,1980 75



The fishing village of Dennery, on the island's east coast, was battered by both winds and
waves.

Th is British naval officer from the Glasgow used ham radio to keep in touch with his ship.
St. Lucia's hilly terrain made a VHF link impossible, so 40 meters was used.

d iv id u al re p l ies without
help. Asking t he net to
check the status of you r in­
qu iry or reor lginating i t only
consu mes va luable time
and creates an even larger
backl og. Again, be patient;
as nobl e as health and wel ­
fa re t raffic is, its on ly va lue
is to those individua ls who
are far removed from the
disaster.

Politics

The amateur rad io opera­
tors on Sa int Lucia knew
how disaster communica­
t ions we re supposed to be
run, They had done their
homework, hold ing a Simu­
lated Emergency Test and
inform ing t he government
of their capabilities. Thi s
preparation and planning
soon became a d istant
memory w hen the real di­
saster called. The young
government of Saint Luc ia

All in a Day's Work

The frustrations encoun­
tered with health and we l­
fa re traff ic we re over­
shadowed by more immedi­
ate resu lts involving ai r­
craft. As the weekend of
August 8-10 approached,
Sa int Luci a prepared for
large shipments of supplies,
some of them coming on
( -130 t ransport planes orig­
inating in the United States.
Before leav ing t he U .S. ,
charters needed to know
the status of airport com ­
munications, avai labi l ity of
f uel , and so fort h. Ques­
tio ns and answers buzzed
back and fo rt h on 20 me­
ters. Hams played a dramat­
ic role by keep ing the two
airports in touch. At one
point , air traffic was being
passed fro m the Hewanorra
tower to a station in the ter­
mi nal v ia VHF. The mes­
sage was then relayed to
the airport on 40 meters.
From the Vigie ai rport con­
t rol tower, operators con­
t ac ted a pla ne on the
grou nd that had the fre­
quencies needed to talk to
a pla n e landi ng at
Hewanorra airport .

ask for property damage re­
ports; those can be passed
along later. Finally, be pa­
tient. The hams o n t he
scene are probably spend­
ing every waking moment
t ry ing to aid the relief ef­
fort; they cannot prov ide in-

to pass an inquiry via an
emergency net, do so only
after all other t raffic has
been handled and fol low
the net contro l sta t ion's in­
st ructions to the letter. Be
sure to have a complete
name and address. Don 't

States ide amateurs ca n
be helpful when it comes
time to pass hea lth and wel­
fare traff ic if a few guide­
l ines are remembered. First
have the concerned party
t ry official government and
rel ief channels. If you want
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AMATEUR RADIO OPERATIONS AT
NATIONAL HURR ICANE CENTER

By Julio Ripoll WD4JNS
On Sunday, August 3, 1980, MIami wa s having a nice, sun­

ny, cl ear day, but elsewhere in th e Caribbean a tropical storm
named Allen had turned into a hurricane dest ined to kill over
90 people and cause heavy damage to the islands 0 1St. Luc ia,
Hartt. and Jamaica. and end up in texas.

Shortl y after A llen had become a hurricane, the c tuctar
Amateur Radio Station at the Nationa l Hurricane Center wa s
acti vated by Dade County E. C, Andy Clark W4IYT. The equip­
ment th at wa s provided by the University 0 1 Miami Amateur
Radio Society was prompt ly in place and operating. sendinq
the latest hurricane advisories to the affected areas on the
hurricane net, " ' 4.325 MHz," and receiving weather report s
from the islands for use by the forecasters.

The station was in operation approximately 130 manned
hours, During those hours, many messages were logged. For
example, when Hurrica ne Allen passed over St. Lucia Island,
we were the only link between NHC and their weather bureau.
Throughout that night, Ham Robinson W4ZR relayed impor­
tant weather infor mat ion from 80 meters to N HC over 2 met­
ers. Al so, the fi rs t reports of the damage caused by Allen,
which gave NHC forecasters first-hand info rmat ion on the
strength 01 Allen, were received at NHC.

Weather Intormauon was al so received from remote toea­
lions in the auectec area, such as Jamaica, Haiti , Cuba, Cay.
mans. Cozumel. Cancum. Yucatan, and many marine rno­
biles.ln all, we handled 90 rad iograms and logged 20 pages o f
NH C from the affected area.

One import ant aso happened when the Brownsville
Weather Center lost all power and had communications prob­
lems with NHC. At that t ime, Or. Joseph Pel issier, hurricane
forecaster for the N HC, spoke with Dr. Richard Hagen, dtrec.
tor of the Brownsville Weather Genter, who also had a ham ra­
dio station on emergency power. They discussed the st range
behavior of Allen's eye and why it had sta lled 2 hours just a ll
the Texas coast. Many other important asos occurred, too
nu merous to mention.

The operation of th is station was not only necessary for the
Caribbean Is lands to be able to get th e latest info rmat ion, but
it a lso helped here at home by bring ing the loca l ham ce rn­
munity together beh ind a purpose, getti ng more PR than ever
before, acknowl edg ing the value of ham radio, and giving us a
good reputation.

Some 01 the PR we got was from TV channels 4, 6, 7, 10, and
51, NBC Nat ional , Time magazine, Miami Herald, Miami
News, WPLN , WLRN. WNWNS, WG BS, and o thers.

All of the forecasters expressed their gratitude to us lor our

I

Recently Dade County ARPSC Planning Commit lee reached
an agreemen t to provide Emergency Communications to and
from the NOAA Hq. in Miami. Here Jutio Ripoll WD4JNS.
NOAA Sta tion Coordina tor, poses with Dr. Neil Fran/(, ovec­
lor of the Na tional Hurr icane Center during a lull in Hurricane
Allen. The NOAA station will be active during all future nurn­
canes with Dr. Fran/( 's b lessings.

operations, which they rat ed A + , Or. Neil Frank, Director o f
NCH sent this message:

" ATIENTfON ALL HAMS WHO WORKED DUR­
ING HURRICANE ALLEN:
Thanks for a great job. W ithout your help many
people in the islands would not have received
our warn ings. We look forward to work ing w ith
you during future hurri ca nes,
73 Dr. Neil Frank"

I wou ld personally li ke to extend my s incere thanks to th ose
who operated or helped wi th th e Amateur Radio Operat ions at
the Nat iona l Hurricane Center, t he APRSC, Dr. f rank
Merceret WB4BBH, Andy Clark W4IYT, Rick Silverston
WD4JJI, Ham Robinson W4ZR, and the FM Assoc iat ion
16/76RPT-c-wrthout all of thei r help, this operat ion would have
been impossible.

Reprinted l rom f lor;da Sllip.

d e spera tel y needed t he
help of amateu r rad io, but
was not always able to rec­
ognize its limitations. The
resu lting confusion empha­
sized the need fo r ind ivid­
ual hams to be patient a nd
flexible .

For the most part, hams
acted as communicato rs.
Our jo b was to rel ay me s­
sages. The decisions abo ut
wha t supplies were needed
and where they were to go
was the responsibil ity of re­
lief off icials ; we mere ly

passed the word on. The
head-over-hee ls drive to re­
vive the island resu lted in
some hasty judgmen ts. As
ama te urs, we had to insist
that officia l traffic was sep­
arated from rumo r and that
wh eneve r possible , mes­
sages were signed with a
name and t it le.

Desp ite the rumors, poli t­
ical conflict. and intrigue,
a mateur rad io served as a
re spo nsible a nd re liabl e
medium,

People

Slowly, Saint lucia dug
itse lf o ut. A multi-nationa l
effo rt provided to ns o f food
a nd supp lies while individ u­
a ls did t he ir best to re build
damaged ho mes and return
to work, Of co urse, t here
were a few opport unists
who played on the hurri­
cane's vi sit to make so me
qui ck money, bu t they
stood apa rt from the vas t
majority that q uiet ly e n­
d ured carrying water, eat-

ing c a n ne d fo od , a nd
watching o ut for frie nds
and ne ighbors .

Eac h night, a few more
lights sho ne in Cas tries, and
in a week's time, ham rad io
o pe ra to rs found t he m­
se lves se rving as a back up
while regul ar lines of com­
munication were restored ,
It wil l be a long time befo re
Sa int lucia returns to nor­
mal . The expensive ta sk of
re build ing homes, schools,
and indu stry was secondary
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operation wa s an education
as effective as any class­
room course. The exposure
to the unique Caribbean
lifestyle wa s an experience
in itself . Occasional angry
outbursts, persona lity co n­
f licts, and bu reauc ratic
f rustrations, whi le f resh in
my m ind, are of min imal
importance . H indsight. o f
course, offe rs many lessons
for next t ime, but let's not
be too hasty about forget­
t ing the unqua li fied success
that amateur rad io had this
t ime.

As I said in the beginning,
th is article belongs to hams
everywhere. As much as I
wou ld like to give individu­
al recognition and thanks.
I 'm afraid I would miss
so meo ne. Hurricane Allen
was the season's first ma jor
tropical sto rm. Are you
ready for what is aheadl .

MODEl 5314 CLOCK KIT 12 or 24 nour lormal61arge
.w5 Digits. Kit is complete with all parts . pc board and
custom designed cabinet. (Specify Wh it or Black)

529.95

Coming Home

One morn ing I woke up
missing the usual chugging
sound o f the generator
starti ng. Commercia l power
h ad been re st o re d to
J6lJ S's home. later that
day, the Internat io nal Assts­
tance Net was reduced to
one sess ion and local ama­
teurs began to return to
work. It was t ime for me to
return to my job at 73's of­
fice in Peterbo rough. My
departure was not without
complications, but when
Wednesday. August 12,
came, I was headed for
ho me.

For me, t he Saint lucia

to the possibility of food
shortages and the threat of
typhoid and cholera, not to
ment ion the hurricane's
long-term effects on Saint
Lucia 's agrarian economy.

It was like Christmas in August when a shipment of ham
gear held in customs before the storm was relea sed. Some
of the equipment was damaged by rain that flooded the cus­
toms storage shed. 73's Tim Daniel NBRK is at right.
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David Hembling V£ 7DKR
3476 OVef'J~nder Drive
Kam/oops. Brirish Co/umbi~

Canddd V1B 6);5

- a do-it-yourself hot-wire anemometer

he force of the wind is a
constant threat to many

amateur radio stat ion an­
tenna installat ions. When
amateurs are alerted in ad­
vance to the forces of na­
tu re outside of the shack,
however, they can crank
d own tower s o r feat he r
beam elements into the

wind and save many hours
of labor and expensive an­
tenna repair.

An easily-con stru cted
wind-measuring inst rument
with no moving parts is
the hot-wire anemometer,
which cont inuously pro­
vides a v isual ind ication of
w ind speed and, therefore,

can give early warn ing of
threatening increases in
wind speed. An alarm cir­
cu it may be incorporated
easily .

There are a number of
dif fe rent anemometer
types, including the com­
monly-seen cup anemome­
ter and the pendulum type

first developed in the 17th
century. The hot-wire ane­
mometer is known scient if i­
call y as the cool ing-power
anemometer; it ut ilizes the
principle that a heated wi re
is cooled as a funct ion of
the ai r speed past it. In com­
me rcia lly made ins t ru­
ments, a t hin plat inum wire
is heated to approx imately
1000 degrees Celsius so that
its temperature is indepen­
dent of ambient therma l
fluctuations . Two different
methods of indication can
be employed . Either the
current necessary to ma in­
tain the given hot-wire tem­
perature or the resistance
variat ion of the wire is mea­
sured. Extremely low wind
speeds can be mea sured
with thi s instrument and it
can be constructed w ith
w ide parameters of sen­
sitiv ity, response time, and
physical complexity .

Details of Construction

A Sim p le, ba lance d ­
bridge circu it comprises the
electronic port ion of the
amateur stat ion hot-wi re
anemometer, with a physi­
ca l shroud over the sensing
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Fig. 2. For re verse rela y action on sensed X· Y voltage, reverse p ins 2 and J of LM311 . • The
zener was selected as suitable for reference.

•

•

_ s(O.SlT'~ln.,.

ner can o n one side of the
bridge. Add itionally, a ll wir­
ing about the roofline mu st
be the same with respect to
the two hal ves of the bridge
c ircu it, including wire si zes,
lengths, and so lder connec­
tions. (O bvious ly, the th ree­
wire cable obviates suc h
co nce rns since symmet ry is
al ready accomplished with­
in the ca ble itself .)

looking for a moment at

s vcc 0 J

Fig. 1. Some pots can be replaced b y fixed resistors once
testing and calibration are done. ·Other meter movemen ts
could be used. A zero-to-So.w\ mo vement was selec ted
fo r a 50-mph, full-scale reading.

s vcc 0 - - - - - - - --t-'
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Clono

cj:t+~, 1 '" "" E U.U
, TO 1lOO_,

st ruct ion wo rk, but this was
more a convenie nce, mak­
ing the job neate r; it is not
necessary. Ava ilability o f
mate ria ls may dictate sizes
of cans and spacing be­
tween the two ha lves of the
sensing assembly, but the
critica l matter is to ensu re
that the two halves of the
sens ing unit assembly are
exactly the same - except
fo r the ventila t io n of the in-
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bo x since they ca n be set a t
the t ime of ca libration and
will no t be changed except
for recalibration at quite
lo ng interva ls.

Care must be ta ken in
connecting the th ree-wire
cable (22 gauge is ade­
quate) to the rooftop sens­
ing unit so that symmetry is
mai nta ine d between the
two halves of the bridge in-­
side the cans and down to
the roo fline . A center tin
can be see n in the pho to­
graphs, in the middle of the
sens ing unit a ssembly,
where e lec t rica l conne c­
tions are made to the th ree­
wire cable. The wire con­
nections mu st be soldered
s inc e a soc ke t d oesn 't
wi t hs tand we ather ve ry
long without becoming a
poor connec tion.

The sensing elemen ts
sho uld be mou nted about
60 em apa rt (see the photo­
graph and Fig. 1). The as­
sembly must be well into
the open, away from chim­
neys, tree branche s, and
other wind-interfe rence o b­
jects, if relia ble wind-speed
readings are to be o bta ined.

Four tin cans serve as
wind shrouds for t he two
ha lves o f the sensing unit,
eac h pair of cans fixed to a
round wooden disk atop the
end of a 3D-cm length of
2-cm a luminum tubing. I
had a lathe for the con-

e lements to reduce the sen­
sitiv ity of the instrumen t for
outdoor wi nd-speed mea­
surement. As shown in Fig.
1, the two halves of the
balanced bridge that form
the sensing elements a re
made from two identical rf
chokes. My ve rsion, shown
he re, utilized two 2.5-mH rf
chokes wound with copper
wi re on paper tubes, the
type used in vac uum-tube
circuitry. (The wire mu st be
one of the pu re meta ls.)
They measured 45-0hms dc
resistance and were rated at
a cu rre nt of 250 mA, al­
though o nly 100 mA fl ow in
each choke. The rf chokes
were const ructed of two pi­
wound sect ions.

The power supply need
not be filte red; it delive rs
between 8.6- a nd s.u-volts
full-wave direct current A
transformer rated at 12
vo lts, 300 rnA is sufficient.
The voltage across each
4S-Dhm choke is 4.5 volts;
the current, therefore, is
100 rnA in each choke.

Certa inly, othe r va lues of
rf chokes o r o the r co ils
could be used and differen t
vol tages applied . A curre nt
throug h eac h coil of 100
mA is opt imum for the phy­
sica l shroud d ime nsio ns de­
sc ribed . Ca re should be tak­
en to keep current ratings
about hal f of the maximu m
spe c if ie d for t he coil
se lected since they will re­
main heated indefinitely.
The inst rument sho uld not
be turned on and off fo r the
taking of read ings since a
lo ng warm-up time is neces­
sary before the entire roof­
top sensing units reac h ther­
mal equilibrium and permit
accurate ind ications.

The dev ice is construc t­
ed in two parts, with an in­
te rco nnec t ing thre e-wire
cable for the rooftop se ns­
ing un its which house the
tw o rf c ho kes and the
remote (i nside the shack)
meter display and power
supply which a re housed in
a small metal box. Screw­
d river-type potentiometers
are mounted in the meta l
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Fig. 3. A diagram of the assembled anemometer.

For a cha nge in the sen­
sitivi ty , change the ho le
sizes in the inne r can­
make larger holes for more
sensitivity and smaller ones
for less sensitivity. Alterna­
tively, increase the temper­
atu re at which the rf chokes
are balanced for greater
sensitivity. The easiest way
to do this is to increase the
voltage-provided the cur­
rent rat ing of the selected
coils is not exceeded.

Other Design Possibilities

In ste ad o f u s ing rf
chokes for the sensi ng ele­
ments, it would be poss ible
to build a faste r-time-con­
stant ve rsion by utilizing
the base and filament st ruc­
ture from inside a 25· or
6O-Watt. 12O-volt incandes­
cent bulb (using two iden­
tical such units) by merely
removing the glass enve­
lope carefully and preserv­
ing the delicate integrity of
the innards. As can be seen
from the table of tempera­
tu re coefficients of metals,
tungsten has the largest va l­
ue of temperature coeffi­
cient. Thi s is not to imply
that there is any problem
getti ng enough sens itivity;
actua lly, t he bigges t prob­
lem , usi ng the two rf
chokes, is red ucing the se n­
sitivity to a re aso na b le
level. The eventua l choice
of #53 drill holes in the ven­
tilated can came as quite a
surprise to me, after begin­
ning the experimental work
with &-mm holes .

An audible or flashing-­
light alarm could be ob­
tained by incorporating a
voltage comparator to re­
spond to the differential be­
tween poi nts Xand Y in the
b ri dge ci rcuit . An ap­
propriate circui t utiliz ing
the LM3l1 is shown in Fig.
2. {This same ci rcuit works
well as an automatic bat­
tery-charging se nsing cir­
cuit for storage cel ls (or
gel/cell s) with a relay shut­
ting off the chargi ng circuit
whe n a preset le ve l is
reac hed o n the charged
cells.)

Response Time and
Sensitivity

Copper and other pure
metals have a high temper­
ature coefficient of resis­
ranee and are cooled by the
wi nd, thus effecting an up­
set of t he bridge's ba lance ,
The tem perature coeffi­
c ient of resi stan ce is the ra­
tio of the change of resis­
tance in a wire due to a
cha nge of temperature of
one degree Celsius to its re­
sistance at zero degrees
Celsius. (See Table 1 .)

An important feature of
the hot-wi re type of ane­
mometer is its extreme sen­
sitivity and design-control­
lab le response time. The
option of a 9O-second time
constant (response time)
results in "ave rage" wi nd­
speed read ings and a rea­
sonably steady meter read­
ing. For a longer time con­
sta nt, si mply select coils
with more mass in the ir cop­
per windings (higher cu rrent
rating) o r add insu lat ion
such as by po tti ng with
epoxy. To shorte n the t ime
cons tant, use less massive
and less cornpactlv-wcund
coi ls, producing more ex­
posure to a ir.

dr il l. These larger holes in
the o uter can are not qu ite
as critica l as the small
#53-drill holes in the inne r
can. The outer can shields
the inner rf-cho ke-contain­
ing can from heating as a
result of solar rad iatio n.

All surfaces of the tin
cans, inside and out, are
pai nted with two coats of
glossy white pa int, as is the
wooden a nd alumin um
struc ture forming the re­
mai nde r of the rooftop as­
sembly. Both sets of holes
in the tin cans affect the in­
strument's sensit ivity. the
#53 holes be ing the mos t
important in th is regard .
The o uter ca r r's edge ex­
te nds down to no more than
7 o r 8 mm above the #53
ho les in the inne r can so as
not to obstruct airflow into
the small holes and across
the rf choke.

\
~_K'O....
WOOO l5eoo lOOOG

_"OUIH TO
ROOfTOP

the bo ttom lip. A number
53 d ri ll is used, resu lting in
ho les with a diameter of
0 .0595 inches (1.51 mm).

The distance up from the
lower lip of the inside
can may need to be ad­
justed to accommodate
placement of the rf choke;
the holes are opposite the
centerline of the rf choke
whic h is mou nted in a hori­
zonta l position with a fiber,
standoff so lder terminal.
The larger can has 12 holes
in it also, but only 15 mm
from the upper end- the
one with the end st ill in tact.
Both of the outer cans are
vented, unlike t he inner
cans of which o nly the can
on one side is vented . These
holes are dril led in the out­
er can at 3O-degree inter­
vals, with a 3.5- to 4.o-mm

COI..,O" TO

"

, .

--'C.-w,._­
OISC TO
~ IT C...

As noted in the article, the cooling-power ane­
mometer is highly flexible and can be designed with
wide parameters of characteristics and specifica­
tions . With respect to the time constant, the follow­
ing is for pa rticularly interested readers : Time con­
stant is a mathematica l e folding constant. That is,
the time constant is the time req uired to go with in
l Ie (l /e = .37) of the true reading. Therefore, if the
read ing is withi n l Ie of true wind speed, ind icatio n
wil l be 63 percent of true wind speed. If you wa it
one more t ime constant, you will come wi thin 1/e2
(the reciprocal of e squa red) o r approx imate ly 85
pe rce nt of true wind speed. O bvious ly, the more
time constants allowed in the des ig n, t he c loser the
instrum e nt reads to the true wi nd speed. Sta ted dif­
ferent ly , the t ime constant of the anemometer is
simply the time required for the vo ltage to move to
1 - l Ie of the true wind speed.

one half of the sensing unit:
The sma ller can is an o r­
d inary soup can 65 mm in
d iameter and 100 mm in
le ngth. Only one end is re­
moved, and that end faces
down and is mounted onto
a wooden disk made to fit
snugly into it. A larger tin
can with a diameter about
12 mm greater and about 20
to 35 mm shorter is
mounted over the soup can
and coupled to it with stain­
less steel bolts so as to pro­
vide abou t 7 or 8 mm of air
space between the wa lls
a nd top end of the soup
ca n.

The vent ilated so up can
has 12 holes drill ed into it
arou nd the lower po rtio n,
with holes equa lly spaced
at 3O-degree intervals and
about 30 to 35 mm up from
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You 'llfind a wider selection ofham bargains
, , . and lower prices in 73, because 73's
readers buy far more than readers of other
ham magazines.

Have you ever wondered
why the best ham bargains
are advertised in 73?

T HE LEADING EDGE

That shouldn't come as a surprise to you ... For twenty
years we've been publishing more construction projects and
articles than any othe r ham magazine, so it is natural for
the active hams to read 73... and buy from the ads.

The readers of 73 catch the leading edge, through side­
band in the early 60's, then solid state in the mid-60's, FM
and repeaters in the early 70·s ... SSTV. ATV. RTTY and
all other special modes have received more coverage in 73
than all other ham magazines combined.

NEXT YEAR WE'LL BE PUSHING ...

In the next year or so, we'll be pushing for amateur
experimentation and pioneering with new modes of com­
munications, via computer, automatic identification,
satellite, wideband techniques, synchronous detectors,
time slicing. Never before was a poi nt in time so exciting to
contemplate, and with 73 you can keep up with the new
ideas and changes.

We'll also be pushing for increased pressure on the FCC
for better and more responsive rules, for a return to a na­
tional growth and for amateur radio development in as
many of the emerging nations as possible.

ALL OF THIS IS MADE POSS IBLE BY YOU

All of this is made possible by you readi ng 73 and getting
you r friends and club members to subscribe to 73. I admit

Wayne Green

that we're not really pushing the radio relay of messages ,
since that is more geared to the 1920's than the 1980's and is
more likely than other activities to cause troubles with
foreign governments nervous about potential lost telephone
revenues, we're looking toward the 1990's, with over one
million hams in our country using sta te of the art com­
munications techniques to keep in touch with hams
worldwide.

I will appreciate your help in getting word of 73 out to
more prospective subscribers. You might even express your
friendship at C h rist mas with gift subscr iptions to
73 ... 2300 pages of a real ham encyclopedia during the last
twelve months, That's about two and a half times as many
articles and pages of articles as the next largest ham
magazine!

YEAR 2ooO?

\Vhat will amateur radio be like in the year 2000? We
can't really even imagine, except that we know it will be
different from 1980... probably as different as amateur
radio is today from what it was in 1960, when FM and
repeaters were all but unknown, and AM was still going
strong on our phone bands. A frequency synthesizer re­
quired over a hundred tubes and radioteletype circuits
were larger than the printers, You can be sure that 73 will
be in the vanguard of the developments to come .. . repor­
ting on them and giving you the information so you can
participate.

Name _

Address _

City State ,Zip _

canadian $22.0011 year only, US funds Foreign $3OJKl/1 year only, US funds

Please allow 4·6 weeks for delivery.

73 Magazine _PO Box 931 _ Farmingdale NY 11737

~Magazine'S
20th <AnniversarY'.....

~Magazine'S
20th <AnniversarY'.....

~Magazine'S
20th <AnniversarY'.....

~Magazine's
20th <AnniversarY'.....

o Bill me for one year of 73 at $20.00 o New Subscription D Renewal
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Name C, lI'- _

Table 1. Temperature coef­
ficients for various meta ls
at 20 degrees Celsi us. 1

e te r is a helpful and easily­
constru cted instrumen t
which can increase your
chances of avoiding wind­
damaged antenna install a­
tions.

I wish to thank Edward
Argyle. formerly VE7AAV.
for his origina l idea and his
ea rly experimental work de­
veloping this amateur ap­
plication of the cool ing­
power anemometer.•

References:

1. Handbook. of Chemistry and
Physics , 55th edi tion . 1975,
C.R.C. Press, Inc.
2. " A Wind-Proof 20m Beam," D.
Hembling VE70 KR, 73 Maga­
zine. November. 1974.

Platinum 0.OO3
Gold O.OO34
Silver 0.0038
Copper (hard drawn) O.00382
Aluminum 0.0039
Copper (annealed) O.00393
Tungsten (drawnl O.0045

Wind-proof antennas are
difficult to build and main­
tain as many amateurs. in­
cluding the autho r.a can tes­
tify. The hot-wire a nemom-

Alignment and Adjustment

The two se nso rs of the
rooftop assembly sho uld be
oriented so that the pre­
dominant wind direction
passes betwee n the two
se nsors. My version of the
device was calib ra ted and
adjusted by strapping it on­
to the roof of an automo­
bile wh ich wa s then driven
over a circu lar cou rse so as
to cancel out variations in
wind direct ion with respect
to the sensor assembly. This
bridge circuit is balanced
with 4S-Qhm rf chokes and
47-Qhm resistors since only
the ad jacent legs of the
bridge {rf cho kes with them­
se lves and resistors with
themselves) have to match.
Quad matching of bridge
components is not neces­
sa ry in th is particul ar con­
figurat ion .

1•
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City

Let us know 8 weeks in advance so that you won't miss a
single issue of 73 M agazine.
Attach old label where indicated and print new address in
space provided . Also include your mailing label whenever
you write concerning your subscriptio n. It helps us to serve
you promptly. Write to:

73 Magazine Subscription Dept.
P.O. Box 931, Fannin dale NY 11737

O Address change o nly 0 1 year $25.00
D Extend subscription O Payment enclosed
D Enter new subscription D BiII me later

If ,au hanl' no label hand:-. prinr OLD addTn.! her-t.
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Cirv State Z;p, _

H.F. Transceiver Bonanza~
VAESU FT-101 ZD

(With New WARe Bands)

Supply Limited

(Add $15.00 Shipp ing & Hand li ng
U . S. A . Continental 48 St ate"

* Variable Receive I.F Bandwidth .

* 6146B Final Amp. Tubes.
* Built-in VOX. NB & R.F. Speech

Processor.

,.." " ". II """, It'" " "'""'" ,,,,,,
,~',..."."" ".." ., .,', ." ,.... " .. "",, ,,""..,., , " "."" ",.,." """

"""""""",,,,,,,,list Price
$942.00

* 16Q.80-4Q.30*·2Q.17*-15-1 2*-10 m eter

coverage. (*Proposed WAR e Bandsl.

* Built-in A.e. Power Supply.

*Oigital plus Analog Freq. Display
* 180 Watts D.C. Input

Optional Acessortes: 600 Hz e w Filter - S40.oo. 350 Hz. ON Filter - S45.00.
Cooling Fan - $20.00. FV-10Z Rem ote VFO - $157.00
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SYSTEM 36

REGULAR PRICE

'219·'
SALE PRICE

.19995

SPlClRCAno".S

8rod MHl ......... ...••.•••. 1"-21.28
Maanvn _ input . • • . . • • I.egIII LirniI
Gein 1dbdI, . . . . . . . . . . . . . . . . . . . . .. 'db
VSWfI O '.....1Ce ••••••••••••• \ .2,1
. ........... . . . . . . . . . . . . . . . . . . . SO""'"
Fill RRio .••• .••••.••••. 20 db .. -..

IloomIO.O. • LM'9IN ..... 2 ·.:H ' 2 1oli "
'00.01"010•• 0 . • • . • • • . . • • • . • • . . • • . . e
l.Dnv-I a.m.nt. . . . . . . . . . . . .. 28 '2 10li "
Turning"-'O ll ·'"
~ '"'- Diemel• • • . . • • . . • • . 2"
&.fee""" IU liQ. fl.

~ching Method &eg

Wind l...sinQ @ 80 mph • . ..... 215 k
Ml..itnum Wind $uMY" 100 mpl'l
FeMl Method . . . . . . . . .. B<olun ISuI>lll*,l
~.. mbIed Weight lappro,,1 .. • . . 53 I~.

Shipping Weight lapprod 821M,

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,

givi ng excellent Q and power capabilit ies.

•

4286 S. Polaris Ave., las Vegas. Nevada 89103
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Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. W hich w ould you prefer?

fOr l1'as ---,

C\"Iris\ cia\ CALL
spe FACTORY DIRECT

1-800-634-6898

CALL
FACTORY DIRECT

1-800-634-6898

-

A trap loaded antenna that performs like a mono­
banderl That's the characteristic of this six element
three band beam. Through the use of wide spacing
and interlacing of elements, the following is p0ssi­
ble: three active elements on 20. three active ele­
ments on 15. and four active elements on 10 meters.
No need to run separate coax feed lines for each
band. as the bandswitching is automatically made
via the High-Q Wilson traps. Designed to handle
the maximum legal pow er, the traps are capped at
each end to provide a weather-proof seal against
rain and dust. The special High-Q traps are the
strongest available in the industry today.

Compare the SY-36 & SY-33 with others •••

-WILSON SYSTEMS, INC.---­
CHRISTMAS SPECIAL SALE



REGULAR PRICE

' 14"
SALE PRICE

-1296

NOTE:
Radiata Me rllQuired

lor peak operetior'l or
ebove ground mounting.

(See GR-' below)

No bandswilch,ng
necesserv with this
vertical An excellent
lo w cost OX an tenna
wit h an electrical qual ter
wave length on each ba nd

~ and low angle r adiation.
, Advanced design

provides low SWR and
exceononauv tla r
response across the fu II
wid th o f each band .

Featured is the Wilson
large diameter High -Q
traps which will ma intain
resonant POints with

{ varying temperatures and
humid ity .

Easily assembled, the
WV·1 A is suppliee w ith a
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground.

SPECIF ICATIO NS

• 19 ' t o tal hl:!l ght
• Self supporting - no guys

required
• Weight - 14 1bs,
• Input Im pedance: SOn
• Po werhand lmg capabil ity :

Legal Lurut
• Two H,gh·Q traps w.th large

d iameter coil s
,. Low angle radlal lon
• Dmmdirectrunat

performance
• Taper swaged aluminum

tub,ng
• Au tomatic handSWltchlng
• Mast bracket f urn ished
,. SWR : 1.1 :1 o r less on all

bands

GR-l
GROUND

RADIAL KIT

••

Wind load @ 80 mph .. 114 Ibs
A ssemb led Wt 37 Ibs
Shipping Wt 42 Ibs
Direct 52 ohm feed

no balun requued
Malt wind survival .. . 100 mph

•

Wilson Systems traps offer a larger d iameter
trap con and a larger outside housing.

giving eltcellent a and power capa bilities.

-

•
-

ADD 40 METERS TO YOUR TRI-BAND
WITH THE 33-8 MK

- IN STOCK -

-

~.-.-~

COMPARE
THE SY33

WITH OTHERS-=-- =::.J
Com pare th e size and strength of the boom

to elemen t clamps . See who offers the largest
and heaviest duty. Which would you prefer?

Band MHz.. .. . _•.... 14-21·28
Malt . power input . . . l egal limit
Gain ldbd) . . . . . . . •. . .. . . . . . 8
VSWA at resonance... . . 1.2:1
Impedance .. . . • . . . . . 50 ohms
FIB ratio up to 20

cw····...... -

Capable of handling the Legal Limit, the Superior clamping power is obtained with
SYSTEM 33 is the finest compact tri- the use of a rugged 1/4 " thick aluminum
bander available to the amateur. plate for boom to mast mounting.

Designed and produced by one of the The use of large diameter High-Q Traps in
world's largest antenna manufacturers, the the SYSTEM 33 makes it a high performing
traditional quality of workmanship and tri-bander and at a very economical price.
materials excels with the SYSTEM 33. A complete step-by-step illustrated in-

The boom-to-element mount consists of struction manual guides you to easy
two 1/8 " thick formed aluminum plates that assembly and the lightweight antenna makes
will provide more clamping and holding installation of the SYSTEM 33 quick and
strength to prevent element misalignment. simple.

SPECIFICATIONS

Boom lO.O. It length)2" It 14 '4"
No. elements. . . . . . . . . . .. 3
longest element 27'4"
Turning radius 15'9"
Malt . mast d iameter 2" 0.0 .
Surface area 5.7 sq. h .
ACTUAL SWR CURVES

REGULAR PRICE

'SS"
SALE PRICE

$599 5
Now you can have the capabilities of 4O-meter operation on the SYSTEM 36

and SYSTEM 33. Using the same type high quality traps, the 4D--meter addition
will offer 150 KHZ of bandwidth. The 33-6 MK w ill fit your present SY36, SY33, or
SY3 and use the same sing le feed line.

The 33-6 MK adds approximately 15' to the driven element of your tri-bander, in­
creasing the tuning radius by 5 to 6 feet. This addition w ill offe r a rotatable dipole at
the same height of your beam.

---WILSON SYSTEMS INC.--~""-R-EGULAR PRIC-E-
M 3 I' '65'·

SALE PRICE

" $599 5

WV-1A
4 BAND

TRAP VE RTICAL
(1 0 - 40 METERS)

4281;S Po ' " ' ' A •• l "' V ......., ..... ...... 8 '1 10)

For Christmas Special
Sale - Call

FACTORY DIRECT
'-800-634-6898

Prices Effective 11·1·80 thru 12-3HIO



WILSON SYSTEMS TOWERS

- I
.,._:t-4
em "

T : 1
!~~ e'

j

T,l ttng the tower o""r IS"
o ne-man tas k Wi t h the Wil­
son baSI'S. (Shown abov.. IS
t he RB-61B, Rotor IS not
trlclu ded,)

•

BASE CHART

TOWER "'on< D'"",

TT-.45B 12".12 " "'.
FB-4S8 30",30 · ...
AB-45B 30 " .. 30" ""
MT-618 18" .. 18" 0 "

FB-61 8 3' • 3 ' " "
RB-ll18 3' .. 3 ' " "
ST·778 ,..,-
Ra·77S 3~ '. 3%· '"

4286 S. PoI<Iris Ave_ • Las Vegas, N""8da 891OJ

" .
I', ,.
J
, 1"r

4"- ' •

Max Height: 45'
Min. Heighl: 22'

'e' Weight: 250 tbs .
Winch: 1200 Ibs.
Cable: 4200 lhs.

No Guys required
when mount ing
against eve of
house.

For com pletely

" freestanding
installation, use
RB45B or FB45B "-'-'!
below.

•

6 " D .O.

~ ­
~-"

Now you can raise and lower your Wilson ToWflf
electrically. The electric winch will replace

the hend opeeted winch. Available lor
use on the TT45, MT-61 and ST-77
towers.

- FACTORY CHRISTMAS SALE-

I.--r 1'10 "
REGULAR PRICE

r
" 10 I ' '395·· -REGULAR PRICE ~t' o. o_

'619" '-- roo SALE PRICE

$3499 & "SALE PRICE

$5799 5
..

'------ 3_~' 00.

I~3~'OD TT-45B
Features:

Prices Effective 11 ·1 ·80 thru 12·31·80

No Guys required

when mounting
against house .

For com pletely
freestanding in­
stallation, use
RS-51 B or

FB-61B beIOW' \ " : .~ . :

NEWI Wilson Electric Winch

MT-61B
Features:
Max. Height: 61'
Min . Height : 23'

Weight: 450 Ibs.
Winch : 1200 Ibs.

Cable: 4200 Ibs.

EW45 ITT451 $2499&EW-61 IMT-61 1
EW·77 (ST·77)

.249&Remote Switch . . .
Wil9Of'l Systems uses a high strength CIIrbon steel tube manufactured IlSpecially fOf Wilson Systems. It is
25% strongllf than conventional pipe or tubing. The tubing size used is: 2 - & 3Yo -·.095: 4 Yo - & 6 --.125; 8 ­
- 134. All tubing is hot dip galvanized. Top section is 2- 0.0. fOf prooer rotor and antenna mounting.

The TT458 and MT-61 B come complete with house bracket and hinged base plate fOf against-house mount­
ing. FQf totally freestanding installation, use either of the nn-cvee bases shown below.

The ST·ne cannot be mounted against the house and must be used with the rotating tnt-over base R8·778
shown below.

0,0.

- ,.

re-

~""
c e

,

WIND LOADING
Tower Height Sq, Fl.

ST,778 " " Square

"
,

Footagesa "MT-6 tB
" "

Based on

" "
50 MPH

IT458 .- "
Wind

ST-77B
Features:

REGULAR PRICE

'1104"
SALE PRICE

$99495

CHRISTMAS SPECIAL SALE
Call Factory Direct

' -800-634-6898

Max. Height: 77 '
Min. Height: 24 '
Weight: 700 Ibs.
Winch: 1500 lbs.
Cable: 6400 Ibs.
Requires AB-77S &

will be totally
freestanding

FIXED BASE
The FB Series was design ed to
provide an econom ical method of
moving the tower away fr o m t he
house . It will support t he tower m
a completel y fr ee·stand ing ver t ical
POSit io n , wh, le a lso havmg the
capabilit ies of tllt m g the tower
over to provide an easy access to
the an te nna . The roto r moun ts at
the top o f t he tower m t he co n­
ve nt io na l manner, an d w ill not ro o
ta te the complete tower.

FB-45B•.•112Ibs ·169..
FB-&1 B...169 Ibs ·244..

TILT-OVER BASES FOR TOWERS 1

~?~BAs~r~~~asBd~,~n~d lor _\ t
the Am ateur w ho wan ts the ad d - ~
ed convenience o f be"..g able to
wo rk on th e roto r f rom the
ground POSIIIOn , ThiS se ries of
bases will give th a t ease pl us ro o
ta te the comple te tower and a n­
tenna system by the use of a
heavv duty t hrust beannq at t he
ba se of the tower moun t, ng oos..
lion. w hile stili be ,ng abl e to tilt
the tower over when deSir ing to
make changes on the an tenna
system .

RB-45B 144 Ibs...'234"
_ ..... RB-61 B 229 Ibs.•.'309" L-_

RB·77B•..300 Ibs...'463"
Order (he CHRISTMAS SPECIAL'



WILSON SYSTEMS, INC. PRESENTS

CHRISTMAS SPECIAL THE SYSTEM 40 TRIBANDER
3 MONOBAND ANTENNAS IN ONE - EACH WITH FULL MONOBAND PERFORMANCE

'" ,..
"

"

...'".,

".",,,

..." ..,
• FOR THE SERIOUS DXer WHO WANTS MONDBANDERS ON 10·15-20
• FOUR FULL SIZE 20 MTR ELEMENTS W ITH 10 dbd GAIN AND 25 db FIB
• FOUR WIDE SPACED 15 MTR ELEMENTS W ITH 10 dbd GAIN AND 20 db FIB
• FIVE WIDE SPACED 10 M TR ELEMENTS W ITH 11.5 dbd GAIN A ND 20 db FIB
• ONLY ONE FEED LINE REQUIRED
• HEAVY DUTY BALUN INCLUDED
• DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS
• ALL DRIVEN AND DIRECTOR ELEMENTS A RE INSULATED FROM BOOM

REGULAR PRICE
'374"

CHRISTMAS SPECIAL

.33795

I"". ..... Oncrlprion Shipp;ng Price "" .00. Oe8criprion Shipping Price I
'"'' 10 Ek'- T' ibender lor 10. 15. 20 MIrll. U'S "''' RM I Remote SwilCh for EW U'S 24.9'5 I
svae 6 EIe, TribBnder for 10, 15. 20 M\f'8. U'S 199,95 TT-45B Freeetonding 45' Tubuler Tower TRUCK 349,95 Isva 3 EIe , Tribllnder lor 10, 15, 20 Mm . U'S 149.95 RB-45B Aotating Base lor TT-45B wltilt ""er fealure TRUCK 234,9$ I

i- 3>< . ' 40 Mtr. Mod K~ lor SY33 & SY311 U'S 5995 FB-458 Fi_lId Base for TT-45B witin over 'Mlure ,RUCK 169 95 I
WY·1A Trap Vert;cellor 10. 15. 20. 40 MIrll. U'S 59.95 MT-tilB Fr_onding 61' Tubular Tower ,RUCK 579,95

GR·l Ground Red"11 lor wy.IA U'S 12.95 RB-tilB Rotating Base for MT-tilB wltilt ""er IMILJl8 TRUCK :J:l9.95 I
M-42OA 4 Elementl on 20 Mtrs. U'S 174.95 FB-til B Fi_lId Base for MT-tilB witin over leature TRUCK 244,95 I
M~1 5A 5 Elements on 15 Mlls . U'S 139.95 ST·nB Fre8l1l'nding n' Tubuler Tow... TRUCK 994,95 I

I . "'" 5 Elements on 2Q Mh O. TAUCK 224.95 RB·ne Rotating Ba... for ST·77B witill 0_ le81ure TRUCK 463.95 I
" 'M 4 Elements on 10 MlIS. U'S 74.95 " .." Guying Kit for GT-46 UPS-TRK 7495 I

ACCESSORIES GK-4SB Guying Kit lor TT-45B UPS-TRK ""~, Teil Twioler Aotor U'S 274.95 GK-61B Guyfng Kit for MT-61 e UPS·TAK 79,95

!
,.n A~"""e Heavv Duty fIotor U'S 1(19.95 GK·ne Guying Kitlof ST·ne UPS-TA K 9995-:

ecec 61C Rotor Cable U'S 1SCIIt. WTB·' ThtuOI Beating for Top of R018hng Tower. UPS-TRK 59,95 :

RG-8U RG-lIU Foam COO''',1 :~::..- Unre Fie_
Icent.. conductor 1I U'S 2SCIIt.

W4' Wilson Electric Wi""h for TT-45B U'S 249.95 Christm... Prices EHect"", Nov , l·Dec. 31 , 19BO N8VIOde Residentolldd Sei.- Te_ I
W -et Wilson E_ Wi""h tor MT-61 U'S 24995 Ship C.O.D. 0 Cl>eck enclosed 0 Ch"'ga 10 VISA 0 Mest..Cnsrg8 D

Iwn Wilson Electr<: Wi""h jor ST·n U'S 249,9$ C"'d No. E_p;r81 I
I Bank No. Signsture INOTE;

I On CoaXUN lmd Rotor Cable, mim'mum order is 100 ' and 50' multiples. ,.~ ...... I
I Prices and specifica fions subjecI to change without notice. Streel INinety f9()! Dey Limited Wam m ry- Shipping Nor Included in Above
I City Ste18 2ip I----------------------- ~ ____ Prices and specrtic8tions subject to chIlnge w~hoo' notice -----

• SAME QUALITY HARDWARE AS usee IN ALL WILSON ANTENNAS

~ SPEC/FICATIONS-
Max. Pwr.lnpot " .. " , L"II81 Lm~ Long l EIemem. . , 36'
VSWR@R ' .2:1 T ni"llRadius 22'S "
ImJIIIM""" .. . . , roohm Boom . . . . . . .. . . . ... . 26'
FIMld Method , , , Balun Supplied Surface Atea ... , ...•....... , 12.1 11<1. It
Met<:hing Melhod Mod~illd Beta Wind lo8d ing@OOmph . , 309 1t>1.
FIB fl8lio " SeaAbo.-.. Assam, Weighl 7S IDa.
GaOn $eaAbove $!lippingW$ight 99lbl , ". '" '" '" ," ,"1---------------------------------------------.I WILSON SYSTEMS, INC. - 4286 S, Polaris FACTORY DIRECT ORDER BLANK ToIf-F,..., O<der Numtler I

I ,,"v.,.. ""'ro -"""",,,, CHRISTMAS SPECIAL SALE 1-800-634-6898 I



m .oo
$249.00
$145.00
$157.50
$375.00
$329.00

lst Price $810.00
Cash Price $729.00

IC·251A LIST PRICE $699.00
CASH PRICE $599.00

OUID ­.,u" o.,.,0­
...,DD

• ••

' We will meet or
beat any reasonable offer

OVER 50 MAJOR LINES OF
EQUIPMENT AND

AMATEUR ACCESSORIES

TS-12OS lS99.95
ORDER YOUR NEW...

NWOOD TR·2400
2 METER PROGRAMMABLE
H.T.WITH NICADS.CHARGER IC·255A
AND RUBBER ANTENNA * LIST PRICE $389.00

$395 00 Other ICOM gear we handle.
• Model List Price Cash Price

'OTS.180/W DFC. 1t-255 $389.00 $329.00
1t-2l1 $870.00 lS59.oo

$1149.95 1t-701lS $137S.00 $1195.00
"Special sale. limited offer. 1t-551 $«9.00 $399.00

call for quote 1t-55ID $849.0D $769.00
Other Kenwood gear we stoCR... 1t-26DA ~9.0D $439.0D

Model List Price IC·25lA lS99.oo $599.0D
TS·180S tDFC$1149.95 TS.J20 TRANSCEIVER 869.00 IC·2I1T $249.50
TS-520 SE $629.95 R.l000 RECEIVER 49~.00 IC·211 $229.50
1S-120S $699.95 TR-8100 4~0 Mhz. 1C-211 $199.50
PS.30 $13900 TRANSCEIVER 369.00 With IIkaline Baterles

RI
. R·820 RECEIVER 1099.00 The FT·]O]

- 000 $495.00 TS.600 6 M. TRANS 799.00
TR.240D $395.DO SMl20 MON SCOPE '<9.00 has the new WARC bands
TR.7800 $399.95 BS·~ PAN ADAPTER 7~.00

TR.9000 S499.95 BS·8 PAN ADAPTER 7~ .00
TL.92211 S1l99.00 DG·~ DIG DISPLAY 199.00

CALL FOR OUR
LOW QUOTE

Conley Radio'"
CONLEY RADIO SUPPLY OFFERS YOU

SENSATIONAL PRICES WITH EXCEPTIONAL
SERVICE. THE NUMBER ONE OUTLET IN THE
NORTHWEST Red Hot Prices From Conley Radio

Other Yaesu gear we carry

No Sales Tax in Montana. ~~~I~ L~~r2:ICE C~:5RICE
Write or Call for Catalog n ·9DI DM 11535.00 11379.00
AllITEKSF.O.B. BIUINGS, MONTANA fT·I07 $1045.00 $939.00
ClRT1FIEO DlECI . 11.0. OR SHIPPEOCOD urs, Fp·I07E $145.00

NO SALES TAX
Fp·I07 $139.00
DMS-ID7 $125.00
n·707 $810.00

CALL TODAY ~:;~; DM :~:~:~
FY·IDI2 $175.00

406.259.9554 ~~7 m::~

318 N. 16th Street Billings, Mt 59101

FEATURES:
• CUSTOM tc -cccmcutes SWR from

the level sensed on the transmission
line independent 01 the power level.
This analog computer operates over
a range of only one walt to the full
scale of the meter with unequaled
accuracy.

• RUGGlm TAUT·BANn t1n:TERS­
Provide accuracy and readab ili ty
that must be seen to be appreciated.

• HEAVY DUTY CABINETS- Hand­
some heavy duty metal cabinets
complement virtually every trans­
ceiver on the market today.

• TWO i\tOm:,s-Pi':AK OR AVt: It·
AGfo:- The amateur may choose be­
tween either peak or average power
readings.

• POWER Rfo:QUIRl-: Ml-::'oiTS- Due to
the advanced low current design.
battery life is truly outstanding. mak­
ing this meter a natural for portable
o r field day operation.Uses standard
9 volt battery or 120V AC with op­
tional AC adaptor.

• ATTRACTIVE
AFroRDARLF. PRICI~G
"Model 31A (0 to 200w)

31B (0 to 2Ow)
. •.....•only $149.00

Model 32A (0 to 200w. 0 to 2000w)
32B (0 to 2Ow.

oto 200w)
...•.. .. only $169.oo

SIGNALCRAITERS. INC:
5-160 RUF.:'oiA VISTA URIVI-:

8HAW~EE ~tISSIOS. KAS SAS 662fl5
913/262--6.';65: TELEX -12-4171

All ~II... produclI ... , g..., _9'_'"
_~in ""'US A _~ot_"'IO"
U.S.A VlSA .net .... CNI'9l' · ..... 1(..- _
_ ~ IIIId 3'~~'

Signalcrarters I'resents
The Most ,'d\'ilnced

AutomaticComputing
Power lleters

In Amateur Radio!

~IODEI$ :n and :12·
Our portable Models 31 and 32lealure
the same state-of-the-art technology
that is mcceooretec in their Big Brother,
the ModelJO. Never again will you have
to bother with SWR "calibrate" controls
and switches' SignalCrafters' custom
integrated circuit makes power and
SWR measurement a "handsoff' opera­
tion by automatically computing SWA­
The result is unparalleled accuracy and
ease of operation.
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Direct Printing FAX
- get photographic-quality reproduction

for 6¢ a copy

Fig. 1. A single GOES frame as reproduced on the FX- l P photographic fa csimi le recorder.
This frame, representing evening infrared imagery, covers most o f North America.

••
•

-. . ... - .- Dr. Ralph E. Taggart WB8DQT
602 South Jefferson
Mason M / 48854

There are two ma jor
approaches to display­

ing weather sate ll ite pic­
tures-CRT systems where
the image is read out slow ly
on the face of a televi sion­
like picture tube and re­
co rded on PolaroidTM or
rol l f i lm, and facsimile (f ax)
syste ms where the image is
printed directly onto some
so rt of recording paper.
CRT sys te ms le nd them­
se lves to multi-mode ser­
vice and present few me­
ch anical problems in con­
st ruc ti o n but have the
di sad vantage of eithe r
using expensive Polaro id
fi lm with its small print for­
mat or, if roll film is used, a
t ime delay invo lved in fi lm
processing and printing. Fax
systems requi re some con­
siderab le mechanical work
to get them working right,
but they can p rovide a
good-sized image at com­
paratively low cost.

Pe rhap s the best ap­
proach in terms of quality is
the photographic facsim ile
recorder in which the image
is printed directl y on a
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Fig. 2. An examp le of visib le light imagery (GO ES D, a rep lacemen t for COIS I ) printed
on the FX-lE d irec t-print ing fall, recorder. GO ES D had dr i f ted severa l degrees north of
the equator when th is p ict ure was acquired and the do....n/ink signal was noticeebtv
noisy. Despite this, the mach ine p rinted a Qui te acceptable picture.

p iece o f pa pe r us ing a
modu la ted ligh t sou rc e .
PICtu re Quality can be very
high with th is opt ion bu t
you pay for the quality with
some o pe ra t iona l p rob­
lem s The paper must be
loaded and printed under
darkroom safe li ght condi­
tions and o ne mu st main­
tain a stock of processing
chemicals to handle t he ex­
posed photographic paper .

My f ir st photogra phic
facsimile system (described
in the Septe mber and O c­
tober, 1975, issues of 73
a nd in the first edi t ion of
the ~Veather Satell ite Hand­
book ), was a hybr id unit us­
ing both tu bes and solid­
sta te dev ices with the me­
c ha n ics con st ruc ted of
read ily availab le hardware
items. Thi s un it worked very
we ll and I have lost track of
the number of times it has
been duplicated by vario us
operators .

In prepa ring fo r the sec­
ond ed ition of the sate ll ite
handboo k, I undertook the
redesign of the photofax
syste m to convert it com­
pletely to so lid-sta te tech­
nology with a n updated and
improved set of mec hanics,
It was desired to ma ke the
unit co mpat ib le wit h GOES
WEFAX transmissions whil e
at the same time perm itt ing
mod ifications fo r the new
senes of TIROS/NOAA po­
lar o rb iti ng wea t her
sate ll ites . The pro ject was
completely successful , as
shown in Fig. 1 where a
typi cal GO ES WE FAX
frame is represented .

For some time, however,
I have been look ing for suit­
able a lternatives to pho to­
graphic paper as a record­
ing medi u m. W hat was
needed was a d irect-pri nt­
out medi um th at wou ld
produ ce a p rint d irec t ly
withou t the need fo r paper
pro cess ing o r d a rkroo m
opera tions.

One pro mising aven ue
invo lved venous kinds of
electrosensit ive papers of

the type used in the ubiq­
uitous Western Union Desk­
fax ma chines. These papers
incorporate a black base
layer with a whi te surfa ce
coating. A printing vo ltage
is appl ied to the paper sur­
face by a wire stylus, and
beyond a certa in th reshold
vo ltage (usua lly 35-40 Vl
the white surface coating
begi ns to burn away. The
higher t he vo ltage , t he
more the white layer is
re m o ve d , p rod uc ing a
darker a nd d ar ker trace. At
about 240 V, a ll of the sur­
face will burn awav. feaving
a complete ly black trace .

Although ma ny sa tell ite
exper imen ters have used
the Desktax approac h, the
re sults usually leave so me­
thing to be desired. The
o riginal Deskfax unit s are
des igned to transmit punt­
ed messages, a nd the video
c ircuits will not produ ce a
reaso nable gray sca le with­
out met iculous ad justm en t.
The papers that are com­
m onl y so ld with th e
machi nes also leave some­
th ing to be desired in te rms
of gray-sca le fide li ty. Con­
side ra ble progress has been
ma de, however, in the for­
mul at ion of suc h e lec tro-

sensitive papers, and after
spending considerable time
on the test bench, a modi­
fred version of the photofax
ci rcuit was developed that
will pr int pictures of photo­
graphic qua lity o n a paper
marketed by Xeroxtw for
use with the ir Ielecopier!
phone-li ne off ice fax
syste ms.

Fig. 2 shows the results
obtained with the new pa­
per. Compa ring the picture
with th at of Fig, 1 indicates
that indeed it is possible to
ob ta in photographic q uali­
ty with a direc t-pnnting
paper.
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Fig. 3. FX·2E d irect p ri ntout o f a near-overhead pass in the Creat Lakes area. This T/ROS
N visible-light imagery was acquired on 16 March 1979 (orbit #2177), and shows the
Great Lakes, sou thern Canada, and most of the eastern US. A line of snow from a recent
storm angles across the lower peninsula of Michiga n while the ice breakup has already
begun in Lake Superior. The lower Great Lakes are essentially ice- free. Lake Nippagon,
directly north of Lake Superior, is still frozen and snow-covered, as is James Bay at the
upper margin iust right of center. This pass was received using the omni-directional VHF
antenna described in chap ter 2 of the Weathe r Satel lite Handbook.

{

inform ati on need ed to
reproduce the unit will be
incl uded, as will detail s o n
use with the TIROS sa tel­
lites. As an added bon us, if
you wan t a photographic
rather than d irec t-printing
recorder, modi fi ca tions in
th at directio n a lso wi ll be
d escribed . The FX-2E is
marke ted commercia lly by
METSAT Prod uc ts so tha t
ci rcuit boards a nd fa x me­
cha nics sets are avail ab le
fo r those desiring to bypass
that par t of the project. Fo r
those who don't want to
build a t a ll, wired a nd
tested FX-2E uni ts a lso are
ava ila b le .

Video Format

I have descr ibed t he
C OES WEFAXvideo format
in a n earlier a rticle in 73
(N ovember, 197B), so I wil l
no t go into extensive detai l.
Basicall y, we a re deal ing
with a n ampli tude-modu­
lated video tone in whic h
minim um amplitude (ap­
pro ximatel y 4 %) corre­
sponds to black a nd full
amp litude (98-100%) corre­
sponds to white . Video is
tra nsm itted a t the ra te of 4
lines/second (240 lines/min­
ute) fo r 200 seconds, resul t­
ing in a n BOO- line pictu re .
The FX-2E is capable of fu l­
ly reso lving this picture de­
tail with a 6.75-inc h-square
picture fo rmat.

The TlRO S video sta nd­
a rds a re simila r with regard
to the subcarr ier modula­
t io n a nd compati ble in
terms of li ne ra te . In the
TIRO S format, however, we
a re dealing with a 24G-li ne/
min ute fo rmat invol vin g
a lternate lines of visib le
a nd inf ra red (lR) da ta. IR
subca rrier level s tend to
stay so close to 100% that
if d aylight d isplays a re
printed, you do not need to
b lank the unwanted data
li nes. If you print a dayligh t
pass, you will get simply the
visible li ght d isplay.

Two d ifferent tr ansmi s­
sion modes a re used at
night. In one of these, the
visible cha nnel is black a nd

basic fax system with minor
modifi cation for d ispla y of
the new TIRO S N polar o r­
biting sate lli te imagery as
shown in Fig. 3.

The direct prin ting fax
reco rde r, d e sign a te d as
model FX-2E , will be de­
sc ribed here, and in par ts II
a nd III of th is a rticle , the
mechan ical and e lectronics
assembly de tail s will be
presen ted, a long wit h com­
plete a lignme nt and ope ra­
tion instructions. All of the

the image is avail able im­
mediately without the need
for a ny sort of processing.
The image is a t rue blac k
a nd white rendi tion -as op­
posed to the sepia tones
commonly ac hieved with
e lec tro lyt ic papers-and
the image will not fade o r
discolor when dis played or
stored. All in a ll, a most sat­
isfacto ry system for C O ES
W EFAX image display !

As a n ad ded bonus, it is
qui te possible to use the

,

,
t:- ••-.~ .

",.-

The adva ntages of this
kind of system a re ma ny.
The pape r, unl ik e direc t
print in g papers used in elec­
trolyt ic fax recorders, is d ry
a nd requires no spec ia l
storage co nd itions-you
trea t it simp ly like ord ina ry
office bond. The paper is
no t light-sensit ive, so it ca n
be handled und er normal
room lighting cond it ions,
thus s imp lify ing sate lli te
station operations. The p ic­
tu re prints out d irectly, and
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zener d iodes. With fu ll sub­
carr ie r a mpli tude, Q1 is
dr iven hard by the detector
and is essentially fully "o n"

The voltage at the junc­
tio n of R9 and R10 is then a
function of the values chos­
en for the resistors. They
have been chosen so that
with full drive we get about
30 V. It is impractica l to
der ive the pr inting voltage

""OEO
e,"ell'YS

SY~e

e"'WITS
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•
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t e rm e die t e g ray-sca le
tones. The col lector load
resistors and zener d iodes
for Q1 establish this voltage
range. With minim um sub­
ca rrie r amplitude (black),
there is little d rive fo r Q1
from the detector so that
the vo ltage at the junction
of R10 and R9 is limited to
240 V by 05 and 06, two
ser ie s-c o n ne c t e d 1 20 -V

•

Fig. -I. Diagrammatic representation of the d irect-readout
fall sys tem. The electrosensit ive paper (A) is wrapped
around a drum wh ich is rotated at the 240-rpm line rate by
a synchro nous motor (8). Sync circuits, driven b y the
video signal, provide a precision 60-Hz reference to the
power amplif ier which prov ides the operating vol tage for
the drum motor. The video circu its pro vide a stylus (e)
w ith the proper marking vol tage. The stylus is supported
by a carriage (D) that moves along the drum at a con­
trolled rate established by a threaded drive rod (E) and a
traverse motor ( F). The carr iage is supported in a track. (e )
to provide smoo th scanning for the stylus.

."
' "

.~

Video circu its. Incom ing
v ideo e nte rs a t J 201
(VIDEO IN) and is appl ied
across the WHITE SET con­
trol (R201). This functions
as the video gain contro l,
se tti ng peak signal levels in
the video chain. U1 func­
tions as an active bandpass
filter ce n t e re d on the
2400-Hz subca rrier frequen­
cy with unity gain and a
bandwidth of about 1600
Hz. Desp ite its simplicity,
the c ircuit does a very good
job of red ucing the effect
of no ise located outside of
the video passband . U2 is
an aud io power amp lif ie r
whic h prov ides a power
boo st fo r the video detec­
tor. n01 is an output tran s­
fo rmer d rive n thro ugh the
8-Ohm wind ing by U2 and
provides a voltage step-up
to dri ve the full -wave video
detector c o ns is t ing of
01 -04. The video detector
drive s the print co ntro l tran­
si sto r, Q1 .

To understand the ope ra­
tion of the printing circu it.
keep in mind that stylus
voltages be low 35 V will no t
affect the paper, producing
white , wh ile a voltage of
about 240 V (a t our drum
speed) will burn away all of
the surface coati ng to pro­
d uce black . Intermed ia te
voltages in the range of
40-240 V will produce in-

HO'I
u

.~

I-;)," ..
~' ""200 •

., • • u cr

" • , •., •
."'T!
H' ..

Fig. 5. Video circu its. Parts va lues for Figs. 5 through 9 can be found a t the end of the ar­
t icle. Parts num bered 1-99 are o n the main circu it board, 101-199 are on t he drum
amplifier board, 201-299 are on the mainframe, and 301·399 are on the recorder
mechanics assembly.

Principles of Operation

Fig. 4 shows a simpli fied
diagra m of a d rum-type fac­
simile system. The record­
in g pa pe r is wrapped
around a dr um whi ch is
ro ta ted a t 240 rpm to pro­
vide the line scanning. This
24Q-rpm rate must be con­
trolled precise ly if the pic­
tu re is to stay in sync, so a
synchro nous motor is used
for the drum d rive with the
motor drive signa l locked
to the sa te llite subca rrie r
using a phase-locked loop
It with digital frequency
dividers . The printing volt­
age is applied to the paper
by a wire stylus. Vertical
scanning is provided by
moving the stylus carriage
assembly along the lengt h
of the d rum at a contro lled
ra te using a th readed rod
d riven by another synch ro­
nous motor. The traverse
rate is dependent o n the
dr u m d iame ter a nd th e
d rive rod t hread pitc h. With
the system to be desc ribed ,
a 4Q-rpm motor is used fo r
W EFAX display whi le a
20-rpm motor is used fo r
TIROS pictu res . The speed
requirement s of the
traverse drive are not nearly
as crit ica l as those for the
drum, so the traverse motor
may be driven from ec
mains.

it is necessary to blank out
the a lternate lines of vis ible
data to disp lay the IR. In
the ot he r mode, the visible
cha nnel segment is filled
with IR data. and in such a
case, the IR can be di s­
played without line blank­
ing. More on thi s subject
la te r.

Circuit Functions

Figs. 5-9 comprise the
sc hematic fo r the active ci r­
cuits fo r the FX-2 E. Most of
the ac tive compone nts a re
on the large, main contro l
ci rcu it boa rd and ca rry part
d e sign a tion s be low 100
(R15, (26, U10, etc.). Main­
frame components ca rry
part designations fro m 200
to 299 (TlOl . etc.l.
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d irectly from the collector
ci rcuit of Q1 since the print
vol tage would be affected
by the vo ltage d rop in­
duced by the stylus cu r­
rent-up to 4045 rnA . We
get around this by appl ying
the co ntrol voltage devel­
oped at the junc t ion o f R9
and R10 to the base of Q2.
Q2 is effectively function­
ing as a pass transistor regu­
la tor, tracking the vo lta ge
va ria t io ns at its base . The
voltage at the emitter of Q2
is esse ntial ly the sa m e as
that a t the base (less the
s m a ! I co l le cto r-e m itter
vo ltage d rop), b ut w ith the
adva ntage t ha t the p rint
voltage is no longer c u rre nt­
dependent. 5201 is a DPDT
switc h to energize both the
traverse motor a nd stylus
when printing or just the
traverse motor when reset­
ting the sys tem .

Sync circuits. The basis
o f the sy nc syste m is a
phase-locked loop circuit
locked to the 2400- Hz sub­
c a rri e r. Th is permits the
bO-H z drum drive signa l to
be derived via d igital fre­
quency division . This a p­
p roac h has the advantage
that the recorder will ha n­
d le the speed va ria t ions in
ta pe-recorded signa ls as ef­
fect ive ly a s it does " live"
signa ls direct ly from the
sa te lli te . An NE 567 tone
decoder IC is used to pro­
v id e the phase-locked func­
tion. Thi s ch ip has an ad­
vanta ge over the m ore com­
m only used 565 c h ip in that
a cont rol transistor in the
567 c a n be used to pro vid e
an unamb iguous indic a t ion
that the ch ip is locked to
the subcamer. The internal
vco o f the 567 is se t to free­
run at 2400 Hz using the
VCO ADJ co nt ro l (R202). A
sample of the subca rr ie r
signa l is routed to the 567
(U3) via C11 and the inter­
nal vco locks to an d t rac ks
the subcarrier signa l. The
567 was not designed to
provide direct interfacing
w ith the vco. but this is
ac hieved using Q3 a s a buf­
fer.



Fig, 10. A photograph of the main video circu it board in the METS A T version of the fax
sys tem. Parts located on this board carry parts designat ions below 100 on all schematics.
The upper group of components, from left to right, includes the sync detector circuits with
the 5-V regulator below, the NE567 phase-locked loop, the LM380 poweramplifier, and the
741 video input filter. The center row of components includes the drum- trigger monosta­
bles, the various control gates, and the frequency-divider chips. The lower group of com­
ponents includes the hig~voltage transistors and the video detector diodes.

•

1) Detect the start of a
line of video;

2} Detect the point in
time whe re the sty lus pa ss­
es the paper edge;

3) Throw the drum slight­
ly ou t of sync, wai t until 1)
and 2) coinc ide, a nd, final­
ly, when they do, snap the
drum back into sync.

Detecting the start of a
video line is rel a tively easy,
as a phasing interval pre-

.,
3 IlLth noo ,.... .

If
P2·. p '· 8

~~ ::kn ol

no,. ~P'_ 1 • •
"[SH-1111 ,,,, Pl' 4 " ' _4 .,

P2 · ' P)· , •

,~,

a re not suff icient to ensure
that the sta rt of a video line
corresponds to the point
where the prin ting sty lus
crosses the left edge of the
paper. When these two fac­
tors do no t coincide, the
pictu re is sa id to be "out of
phase" and would have to
be CUt and reassembled. To
prope rly p hase the picture,
we need to d o severa l
t hi ngs:

Fig. 9. Misce lla neous main fra me wiring.

C201 (,.F)
1.41
1.17
1.00
0.88
0.78
0.70
0.64
0.59
0.54
0.50
0.47

Tab le 1.

T202 (H)
5
6
7
8
9

10
11
12
13
14
15

put from T203 to precisely
115-V ac under load . This is
not particularl y critica l, as
the motor will usua lly hold
sy nc o ver a 100-140-V
range. Thi s motor ampl ifie r
ci rcuit is supe rior to most
others which have been de­
scribed in that it is quite ef­
ficient and thus produces
little heat. The chip does
no t req u ire a heat sink or
cooli ng fan fo r pro per
opera tion.

Pha sing ci rc ui ts. A l­
tho ug h the sync circuits en­
sure t hat the dr um operates
at the correct speed, they

When the vco locks to
the subca rrier, an internal
control transistor pulls low
and lights the vco lock
lamp (U 01). If L201 fa il s to
light-due. for example, to
using someone else's tape
that is considera bly off the
correct speed - R202 can
be ad jus ted unt il a lo ck is
indicated by l201. The
2400-Hz signa l from Q3 is
routed through a series of
phase-control gates. U9, to
be discussed shortly, and
on to the freq uency div id­
ers, U10 and U11 . U10 pro­
vides a divi sion of 10, while
U11 di v id es by 4; t his
results in a 6O-Hz output
from U11. This 6O- Hz signal
is buffered by a series of
NAND gates (U12) and then
sent th rough the motor con­
trol switches (5204 and
5205) to an LC filte r con­
sisting of T202 and C201 .
This com binat ion is reso­
nant a t 60 Hz and sha pes
the sq ua re-wave signa l
from U12 to an approxima­
tion of a si ne wave needed
for the motor amplifier
(UT3).

T3 can be any small
choke between about 5 and
15 H. Its resistance is not
important as it does not
handl e an y s ig n if ica n t
power. The va lue of C201 is
dependent upo n the choke
val ue you obtain. Table 1
lists several small choke
values and the correspond­
ing values for C201 to
resonate the combination
at 60 Hz. Standard value
rnvl arl capacitors can be
pa ralle le d to yie ld non­
standard va lues where re­
quired .

The 6O-Hz waveform is
then applied across the
DRUM LEVEL control.
R203, and on to the drum
ampl if ier, U101. U101 is a
1O-Watt hybrid power am­
plif ier mod ule whic h drives
the 6.3-volt windin gs of a
6,3-Vf1 .2-A filament trans­
former, T203 . T203 provides
the step-up to 115 V re­
quired fo r operation of the
drum motor. R203 provides
a means of setting the out-
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Fig. 11. The power supply and drum amplifier board in the METSA T version of the fax cir­
cuit. The upper half of the board contains the circuits associated with the RCA SK3152
drum amplifier, while the lower half contains the LV and HV power supply components.
Componen ts on this board carry parts designations from 100 through 199.

cedes each W EFAX frame
during wh ich wh ite-level
v ideo is t ransm itted, inter­
rupted by black-level inter­
va ls of 10-1 2 ms whic h cor­
respond to the start of each
li ne of v ideo. Detect ion of
these phasing pulses is ac­
complished by Q4, QS, U4,
and Q 6. They comprise a
missing pul se detecto r that
generates a logic high at the
co l lector of Q6 for the
du rat io n of t he phasing
pu lse.

The drum pos it ion in­
dicat ion is prov ided by a
sma ll m agnet o n the d rum
w hich passes a reed swi tch
once dur ing each revolu­
t io n. The position of the
m agnet and sw itch is such
that the switch cl oses just
as the sty lus starts it s scan
of the paper. Th is switch
closure is debounced by a
lo ng-period (over 100-m s)
single-s hot (US) wh ich ,
w hen t riggered, also t rig­
gers a short-period (1Oms)
single-shot (U6) wh ic h pro­
vides the drum sync pulse.

The phas ing and drum sync
pul ses are monitored by
U7A, whic h prod uces a
logic low whenever the
dru m- and l ine-sync pulses
coinc ide.

The previous d iscussion
has shown how the phase­
sensing c ircui ts work-now
let's look at the m atter o f
cont rol. If you th ink back to
the sync d iscussion, you
w i l l rem em ber that the
2400-H l vco signa l was
routed through U9 prior to
ente r ing the fr eque ncy­
div ider network. U9 B is the
critical point, for whether
o r not the 2400-Hz signal
gets th rough U9 is depen­
dent upon the state of pin 5
of U9B. If that pi n is h igh,
the signal is gated through,
w hile if it is low, t he signal
flow is stopped. Normally,
UB w il l hold that p in high,
but if the PHA SE switch
(5206) is pressed for a mo­
m ent , gates U7 B and C lock
up so that a low appears at
the output of U7 D . Thi s tog­
gles UB w hich is wi red as an

SPOT sw itch. W hi le be fore
a high was gated through
UB to control U9B, we now
gate through t he Q output
of the t rigger sing le shot
(U6). Thi s sig na l is hi gh ex­
cep t for the 10-ms drum
trigger interval when it goes
low.

Thi s t o-ms low is app lied
to U9B throu gh UB and in­
t ro duces a 1Oms counting
error in the gating of the
24QO-H z vco signal, throw­
ing t he d rum slightly ou t of
sync (it slows down). Note
also th at the log ic state of
U 7 whi ch in i t ia ted t h is
chain of events also causes
l 202, the PHASE ERROR
la mp, to light, providing a
visu al indicator that the
drum is now running o ut of
sync. As the drum is runnin g
sl ightly m ore slowly than it
should, the drum and phase
pulses should begin to oc­
cur c loser and cl oser to­
gether. W hen they coin­
c ide, as determ ined by a
low at the o utpu t o f U7A,
U7B and C snap back to

thei r o rigina l state, turn ing
off the PHASE ERROR lamp
and producing a high at the
output of U7 D. This high
togg les UB so t hat a con­
t inuous high is now app lied
to pin 5 of U9B and t he
drum ret urns to prope r
sync, th is time with the
drum in the proper phase
relationshi p.

As ca n be seen, drum
phas ing with WEfAX sig­
nal s is essent ially auto­
matic - you p ress t he
PHASE switch once and the
ci rcuits take care of the de­
tails. This automatic fea­
ture wi ll not work with
TIR O S imagery since there
is no phasing interval with
simple black-leve l pu lses
for the phase pu lse detec to r
to operate on. It would
have been possib le to de­
sign a second pulse detec­
tor for TI RO S- to detect 7
pu lses of B32-Hz modula­
tio n fo r the sta rt o f IR l ines
o r 7 pulses of 1040 Hz for
visib le lines- that could be
switched in in place of the
WEFAX detector, but this
would have increased the
complexity of the circuit.

Still anothe r detector
would have been requ ired
for 240-line t ransmissions
from the Soviet ME TEOR
polar o rbite rs. Instead, i t
was decided to use another
approac h for phasing with
polar o rb iters. For t hese
spacecraft, an osci l loscope
(or even a CRT sate ll ite
moni to r) is trigge red by t he
d rum t rigger pu lse at J202,
w it h subcarrier video at
)203 appl ied to the ve rtica l
input. The display is ini­
t iated by t he drum t rigger
pu lse and t he posit ion of
the line sync pulse is easily
noted on the scope. Phasing
is accomplished by repeat­
ed ly pressing S204 fo r sho rt
in te rva ls whi le observ ing
the d isp lay, When the posi­
t ion of the satel l ite sync
pulse matches the left edge
of the display, the picture is
properly phased.

Power supplies. Only two
basic supplies are required .
One provi des + 24 V for the
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Parts list

1.",F, 3S-V T
O.O l-",F, 50-V M
0.1·",F, 5O-V 0
47D-",F, 16-V A
0.047-",F, 5O-V M
2.2·",F, 35-V T
4.7-",F, 35-V T
1o-",F. 25-V T
22O-",F, 25-V A

LM741 CN
LM3BON
NE567
NE555
SN74121 N
SN740QN
SN7490N
SN7493N
LM340T-12
LM340T·S
SK31S2 (RCA)

S5020(MOT)
2N2219
2N2907A

As an aid to those who want to sa ve some time on the project.
Mf TSA T Products, Box 142, Mason MI 48854, has the following
parts available: (1) FX-2f board set -a set of t wo drilled and pla ted
circuit boards, $70.00; (2) FX·2f minikit- the drilled and plated
boards, plus a complete set of machined fax mechanics, including
the drum and fax motors. The unit is partially assembled and re­
quires about 15 minutes of additional assembly time, $500.00; and
(3) Wired and tested FX-2f units-contact MfTSA T for current
prices.

10-",F, 2S-V A
47-",F, 2S·V A
22·",F, 25-V A
UXX)-j.lF, 25-V A
4D-",F, 450-V A
3300-",F. 35-V A
see text
Starting capacitor supplied with CA
motor
Starting capacitor supplied with GA
motor

DPDT toggle (RESETIPRINT)(must have
center -cn-i
NO magneti c reed switch (drum phase
sensor)
NC push-button (MANUAL PHASE)
SPST toggle (DRUM)
NC push-button (WEFAX PHASE)
SPST (POWER)

Switchcralt 3501FR phono jacks
3-wire ac power cord and plug
cmcn-Jcnes S·308-AB
cmcr-Jcnes P-308-CCT

Type GA synchronous motor,
240 rpm (HURST)
Type CA synch ronous motor, 40 rpm for
WEFAX,
20 rpm for TIROS (HURST)
'I2·A, type 3AG fuse and holder.

Cl03
Cl0S
Cl06,Cl07
C'08
cno.c-11
C112,Cl13
C2O'
C202

C30'

Transformers
T201 Output transformer (1-4k:8 Ohm)
T202 5-15-H choke (see text)
T203 6.3-V, 1.2·A tuementtranstcrmer
T204 ta-v, 2·A power transformer
T20S 225-V, SO·mA power transformer

Indicator Lamps (12·V·15-V LED or Incandescent panel lamps)
L201 VCO LOCK
L202 PHASE ERROR
l 203 POWER

Switches
S201

S203

5204
5205
5206
5207

M2

Miscell aneous
J201,J202,J203
p,
P2
P3

Ml

F201

Semiconductors
Ul
U2
U3
U4
US,U6
U7,UB,U9,Ul 2U,.
U11
U'3
U'4
Ul0l

01 ,02
03,04,06,07
05

01,02,03,04,0 1Ot,
0 102,0 103,07 1N4Q07
OS,06 12D-V, S·W, t o% zener

Resistors ( '1. ·W, 5% unless noted)
Rl ,R4 10k
R2 2200
R3, R17 20k
RS not used
R6,Rt03 4.7
R7,R16,R19,R20,R21 1000
RS 100
R9 3300 2-W, 10%
R10 47k 4·W, 10% (four 47k 2·W, 10%

in serteszpereuen
Rll ,R104 2200 2-W, 10%
R12,R18,R24 470
R13,R23 1500
Rt4 10k linear taper PC pot (SYNC LEVEL)
R1S 470k
R22 lSk
Rl01 3000
Rl02 47
R201 10k audio tape r pot (WHITE SET)
E202 Sk linear taper pot (VCO AoJ)
R203 10k audio taper pot (DRUM LEVEL)

Capacllors (0 =di sc ceramic, M =dipped myla r™ , T =tantalum,
A = alumInum)
Cl ,CS,Ct4
C2,C3,C4,C13
C6,ca,C16,C104
C7
C9,C1S,Cl09
Cl0,Cll
C12,Cl0l
C17,C18
Cl02

drum amplifier, and with IC
regulators , provides the
+12Vand +SVrequired
by the other circuits . The
24-V supply need not be
regu lated , and if an 18-V
t ransformer is used, t he un­
regu lated output can be
used, eliminating t he 24-V
regu la tor components. If
you r unregulated o utp u t is
greater t han 25-28 V, how­
ever, the ci rcuit should be
included to p rotect t he am­
plifier module and to ease
the strain on the other IC

regulators. The second sup­
ply is for the unregulated
300-350 V required for the
printing circuit.

Parts. A complete parts
l ist for the e lectronic com­
ponents is included. The
l arge mai l -o rde r supp ly
ho uses are you r best bet for
everything except the RCA
power module (U101) and
t he two high-vo ltage tran­
sistors . Substitutions for the
latter two items are l imited
-we want a collector volt­
age limit of 400 V or more

and at least 50 W of dissipa­
tion to keep things cool and
stable . T he transistors
specified are rat ed to 125
Watts! No rea l h igh-fre­
que ncy re sp onse IS re·
quired . GE m anuf ac tures a
plug-in replac em ent for the
RCA m odu le if t he latter
cannot be ob ta ined lo c all y .
It should d o just as we ll , a l­
though I have never u sed it.
The 2N2219 t ransist o rs can
be replaced by any general­
purpose N PN si licon de­
vice.

Electronics Assembly
The schematic diagrams

are based on the METSAT
Products version of the FX·
2E in wh ich the electronic
ci rcu its are conta ined on
tw o main ci rcui t boards.
These board s, w hich come
w ith the ki t vers ion o f the
fax m echanics, great ly sim­
p l ify assembly. The t w o
boards are shown in Figs . 10
and 11 and may provide
you with some ideas for c ir­
cuit layout. The ci rcuits can
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e lectronics compone nts in
the METSAT ve rsion and
you can use an y cabinet
that will house you r pa r­
ticu la r ci rcuit layou t. All of
the controls and ind ica tors,
with the exce pt ion of the
drum-leve l control, shou ld
be loca ted o n the front
panel. The drum-leve l con­
trol is loca ted inte rnally
whe rever space is availa ble.
The rear apron conta ins the
ac cab le, fuse, video input,
and the sockets fo r the
dru m, t raverse, an d contro l
ca bles. If you are bu ildin g a
vers ion for TIRO S/NOAA or
METE OR, the trigger and
video out jacks a lso should
be loca t ed o n t he rea r
ap ron. Need less to say, a ll
wiring should be chec ked
seve ra l times p rio r t o
powering up. In part 11 ,
we' ll tackle the mechani cal
aspec t of const ruction ,
proba bly the most diffic ult
pa rt of the system. Mea n­
while, get started on the
e lectronics.•

be combined on a sing le
large boa rd o r can be fur­
the r subdivided into a series
of smaller boards. The lat­
te r approach was used in
the prototype and great ly
facil itated it s evolution
from a strictly photograph­
ic fax system to its present
form, as new circuit ideas
could be tested readily and
eas ily. You can develop
your own PC layouts, wire
the ci rcu its on perf boa rd, or
even purchase the boards
sepa rate ly if you so des ire.
In all cases, layout is not
c rit ical, bu t yo u should
place the high-voltage corn­
ponents so tha t you are
un like ly to come into con­
tact with them while tak ing
read ings or ma king ad­
justm ents on the low-vol t­
age circuits. The use of
sockets is suggested. As you
wire up the ci rcuits, do not
inse rt the 8- or 14-pin ICs at
th is t ime.

Packaging. An instrument
enclosu re houses al l of the

•

AN GLf
ADJ USTMEN T

• Receives and transmits
through gla...

• Superior performance
equivalent to 5/8 wave.

• Superior radiation full
Omni·Directional.

It 's easy to install - No holes to drill, no
magnet to scratch the paint, no clamps .
Uses an especially developed silicone
adhesive that secures anten na to w indow.
The capacity coupling box is simply attached
with a specia l adhesive tape to inside of
window. Worried about crimping or
corroding coaxial cables? It's all inside and
out of sigh t.
Modals also a vailable
for 220 MHz and 450 MHz.

New Improved Adhesive
Mount for the 2 Meter
Avanti Mobile Antenna.
Mounts on glass -

no holes!

See A .anri"s Ofher new mobile and
base anrennas. W rore for "",w ca ralog today
Send 50( lor hand/mg and postage

«1'iO\nW' antennas D~"
Avanti Research and Development, Inc .
340 Stewart Ave., Addison . Il 60101 (312) 628-9350
In Canada: lenbrook Ind., Scarborough, Ontario MIH IH5

P,O. Box 5103 Tacoma, WA 98405
(206) 759·1611 ...ea

• large, 42" H x 57" W x 29"D
• Strong groove-construction
• Mar-resistant wood grain finish
• Options,drawers & face plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES

O rga n lz:e yo u r sha c k with a

CLUlTERFREE MODUlAR
CONSOLE $179.95

-<~
(;~ \

\ '"'~
'>~~ e:, ~<c,~
_\~~'i~~B's;:ndard

t', <'. , • 2meter
(,,~A'~ . Scanners

. ,~~. srnateur aands
• ("\ • Gene ral Communication_"'\.Y. Industry
~ • Marine VHF

• Micro processor crystals
Send 1()< tee our latest catalog. Write or

phone tor more details.

•. . ~~;"
. ~cn~rge

PO ElOl< 06017 ... 39

I 1
Ft. Myer.;, Fbr'do 33906
ALLPHClNES (813) 9~2397

only

S8.95

only

S28.95
pp'

COD u.ct... Ace,pl.d

4412 ".m'"
Rar•• o.k, .1chI.... 48073

Phon. 313·851-8247

New PS-=I250 125GHz Prescaler
complete $79,95 ppd

P&-600 600 MHz Prescaler
, P!'oIIld., +10 .nd +100 TTL Lelle lOutPUt
' 7 5 M V RMS InputSenlltllllty
• Built In 5 Volt Regul.tor Aliowl U..

.tB-12 VDClJI9Q-110 MA. ­
' TIn v PC Bo.rd SIze ( 1 ·1/4~ lC 1-3 / B" )
• Fully A..mblld .nd Test.d
• lnnructlon, Prollided , Full W. rr.nty

"rom.DIGITREX
... te ELECTRONICS COMPANY

PA-19 Wideband Preamplifier
.2 to 200 MHz 8.ndwldth (-3d8 Polntl)
• 19dB G. ln l
. 5 0 Ohm, In put & Ou t p u t Imp.d.ne.
• Tiny PC Bo.rd Slz. (7/B" lC 1 · 518~ )

• AbiOlut.IV No Tuning R.qulr.d
, ElCU.m.ly 5t.ble
, Dr. w l o nly 20MA@12VDC
' Gre. t W.V to Incr.... Senlltlllltv

of Receille ri. Counter• • tc .
, Fully AIMmbled end nolted
' In ' t ruc t lo n l P,ollld.d, Full Werrenty
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P. O. Box 892
Marysville, Washington 98270

206-659-4279 ~ "

beat the heat

KLM 's NEW PA10-170BL
Power Amplifier

(Now with FM /SSB selector)

K!...M, P. O. BOX 816, Morgan Hill, CA 95037

When you're ready for a new power
amplifier .. . . and don't want to get
burned, COME TO KLM. ~"

P. O. BOX 816, MORGA N Hill, CA 95037

MORE POWER TO YOU . ..
No increase in price!

OVERHEATING . .. . one of t he leading causes of
amplifier failure, UNLESS YOU OWN A KLM!

Here are a few basic facts: Overheating is easyl Poor air circulation,
overdriving, high VSW R, and low operating efficiency can all cause amp
temperatures to skyrocket, damaging performance and expensive components.

KLM takes the heat off, beginning with HIGH EFFICIENCY DESIGNS

that make every watt count.
Each amplifier is wrapped in a MASSIVE CUSTOM HEATSINK that 's the

envy of the indust ry.
The ultimate protect ion IS KLM's unique "on the board" THERMAL

SENSOR that bypasses the amplif ier at the approach of unsafe t emperatures
(a yellow L.E.D. on the f ron t panel alerts you t o check your installation ).
When things cool down, your KLM amp jumps back on-line with clean full ­

ra ted power .
To keep you cool, Kl M backs each amplifier' with a fu ll ONE YEAR

WARRANTY that includes the output transistors . Comparel Only KlM

amplifiers can offer you all t hese features.

KLM Amplifie
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Warner f . Stortz K3QKO
5122 Alberra Ave,
Baltimore MD 21236

Breadboard Signal Generator
- sell your H-P stock once you build this project

T his signa l generator will
not start a panic selling

of Hewle tt-Packard stock
on the New York Exchange,
but it will give t he operator
excellent stabili ty and sig­
nal purity, with convenient
opera t ion a nd versati lity
comparab le to commercial
test eq uipment. It has a
co nt inuo us ly ad justa b le

frequency ra nge of 6.2
through 12.1 MHz . The d ial
resolut ion at center range is
30 deg rees pe r100 kHz, and
its power output is 30 mW
(1 .5 V ac ross 75 O hms). It is
eq uipped with front-panel
quartz-crysta l sockets that
w ill accep t FT-243 and
HC/6U ho lders. These crys­
tals can be made to oscil-

The wideband signal generator.

late separate ly or in con­
junct ion wit h the vfo,
creat ing sum and differ­
ence frequencies at its out­
put. The input power re­
qu irement is very low (12 V
dc regula ted), with a cur­
rent dra in of 30 mAo

The circuit has three t ran­
sis to r stages. Q1, a MOS-

FET, is in a series-tuned Col­
pitts oscillator c ircuit. Q2 ,
another MOSFET, is in the
buffe r that a lso doubles as
a Pierce crystal osci llator.
Q3, a bipolar, is in the
emitter-follower o utput ci r­
cuit. Using MQSFET transis­
to rs, with their very high in­
put impedances, makes it
easy to iso late the tuned­
ci rcu it e lements from the
generator's o utput. They
d id not have to be dual-gate
types, but the many low­
cost deals offe red by Poly
Pa ks inspi red this action .

I have not hea rd anyone
desc ribe (in plain English)
how the series-tuned Col­
pitts osci llator works since I
left the US Navy Radio
Sc hool. What I lea rned
there has been a great he lp
to me through the years. I
believe that what the an­
cient mariner taught me
was correct, for transistors
as well as for tubes. This in­
formation sho uld be passed
along to others. So, if you
will refer to the schematic
(Fig. 1), I will start the story.

When the ra nge switch is
in the 6.2-6.6 MHz position,
just after the power switch
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.25" apart. It measures 4" X
5.5" (9.8 X 13.5 em), a nd a ll
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Fig. 1. Schematic of the signal generator.

Coil Turns Wire Size Freq.
Close-wound (AWG, Enam.) (MHz)

l1 40 28 6.2-7.2
l2 35 28 7.2·8.1
L3 27 28 8. 1-9.3
l4 26 24 9.3·1 0.5
l5 18 24 10.5-12.1
Forms '/4 X J/4 (63 x 190 mm) ceramic sruc-tunec

a ny othe r po sition , t he
signa ls of the two osci lla­
tors m ix and t he output of
the signa l generator will
conta in the vfo. t he crysta l,
thei r sum, a nd their d if­
fe rence freque ncies.

The buffer ou tput is fed
to t he b ipo la r e m it te r­
fo llower, Q3, t hrou gh po­
tentio me te r LEVEl control,
R8. A ho me made t rans­
mission line of tw isted 22
AWe insulated w ire ca rries
the signa l into a nd away

Table 1. Coil data.
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only spurts of energy being
supp lied by the transistor.
The ac tank circuit signa l
across C3 is tapped fo r a
usefu l output.

The M05FET buffer, Q2,
is a c lass A amplif ier that is
lightly coupled to the osci l­
la to r by C8. It also has leads
connect ing t he d rain and
gate to a pair of qua rtz­
crystal sockets . W hen t he
range sw itch, 51, is in the
XTAL pos it ion a nd a crysta l
is in one of the sockets, Q2
becomes a Pierce osc tlla- .
tor. The LEVEL control, RB,
shou ld be fully CW in this
mode so that a n ideal im­
pedance matc h is present
fo r osci llations to begin.
The osci llator wil l operate
when the crystals a re with in
t he range of 2 to 15 M Hz.
When the ra nge sw itch is in

:; I - •

is closed. Q1 begins to con­
duct. The cu rrent, flowing
through its channel from
drain to source, causes a
la rge voltage drop ac ross L7
and R3 (positive at the Q1
end of L7). This potential
will cause a cur rent flow
that will divide, charg ing C3
to ground, C2 through L1,
and the para llel combina­
tion of C4!CS. This path
causes L1 to have an ex­
panding magnetic field.
and there is a positive
potential at its C2 end. This
potential charges C1
through R1, and the voltage
drop across it will increase
in the positive di rection. R1
is connected to the gates of
Q1. so th is positive vo ltage
wi ll open its channel wider,
and the increased conduc­
tion makes the voltage drop
across L7 and R3 rise. This
process continues at a time
rate controlled by the LC
time constant of the circu it
elements, unti l Q1 reaches
the conduction lim it set by
t he R3 bias. At this time, all
the capacitors a re fu lly
charged and no more cu r­
rent flows through L1. The
magnetic fie ld around L1
will collapse, and the flux
lines cutti ng the tu rns wi ll
develop a potentia l oppo­
site to the c harging one. Al l
of the capacitors begi n to
discharge at the LC t ime­
constant rate, storing t he
energy to be released by
L1 's flux. This will mean
that t he cu rre nt through R1
has reversed, and at a mag­
nitude great enough to
create a negative potentia l
e nough to pinch off Q1.
This process continues unt il
all the fie ld has collapsed,
after wh ich Q1 returns to
the conducting state . The
current is now increased by
the oppositely charged ca­
pacitors of the tan k cir­
cuit. L1 /C2/C3/C4/C5 The
amount is directly propo r­
tiona l to the ci rcuit Q and
wi ll add more energy to L1 "s
fie ld. This means that when
the fie ld collapse cycle
begins again. Q1 wi ll quick­
ly be pinched off and osc il­
la t ions wil l continue, wit h
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Fig. 4. Aluminum disc. scale, and index separated from the
36mm vernier dial.

Fig. 2. Back and side remo ved showing parts placement and
wmng:

After the unit is wired
and power applied, you
sho uld check for an out­
put. If no ne is present o r it
is a t a n unexpected fre­
q uency, troubleshoot the
problem using Tab le 2 in
o rde r to isolate the mal­
func t ion. When t he output
is found to be norma l, set
the ra nge switch to the
8 .1·8.6 MHz position ,
rotate the dial fully CCW
(C4 plates open), and ad­
just l3 u ntil the signal
measu res 8.6 MHz. Reset
the switc h to t he 8.6-9.3
MHz pos it io n, rotate the

center, extends across the
whole dial. This will allow 12
scales to be marked on the
dial, 6 on each half . The disc
and paper scales are fas­
tened to the vernier dia l
with the same sc rews used
to hold the orig inal scale in
place. Whe n soldering the
MO SFET t ra nsistors into
place, be sure to short a ll
the leads to the case with a
piece of foil or you wi ll zap
the gates. It would be better
to use sockets and then plug
the MOSFETs safely into
them.

Fig. 3. Right-side cover remo ved. "U" channels, top and bot­
tom, fasten the circuit board to the cabinet front, back, and
sides. A flexible coupler connects the (4 shaft to dial. Sl
and RB are hard coupled to knobs.

copper sheeting which has
clearance holes drilled
where the terminals project
th rough it. The ground ter­
minals are soldered to this
sheet, ho ld ing it in place and
making it a very rigid assem­
bly. The range switch, 51, is
located near the bottom
center with the coils (l 1-l5
descr ibed in Table 1) so l­
dered to terminals around it.
Q1 is just above the coils to
the left, and the trim capaci­
tor (C6) is next to the level
potentiometer (R8) on the
right. To the left, the next
transistor up is Q2, followed
by Q3. Centered near the
top is the tuning capacitor,
C4, Fig. 3 shows how the
crystal sockets a re con­
nected to the circui t board
and the details of the alumi­
num case buil t a round the
breadboard-type electronic
assembly. Fig. 4 shows how
a large scale is fastened to
the 36mm vernier dial. An
aluminum disc , 3.4" (8.6 cm)
in diameter, backs up a lac­
quered, heavy paper dial
which has six concentric
circles and a center line
inked on it. An index of
plas tic, scribed through the

•

back side of the board is
covered with a piece of
.032" (.8mm) thick brass o r

.,

•

J'
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the components are so l­
dered to push-in terminals.
As can be seen in Fig. 2, the
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03 (V de @ pin)Range Q1 (V de @ pin)
Switch

Position 1 (0) 2 (G2) 3 (G1) 4 (5)
Xl al

(no xtal) 12.0 1.5 1.5 1.7

Xtal
(8.3 MHz 12.0 1.5 1.5 1.7

FT·243)
8.1·8.6 MHz

(No xlal) 12.0 1.4 1.4 3.3

0 2 (V de @ pin)

1 (0 ) 2 (G2) 3(G1) 4(5)

12.0 6.0 1.4 4.4

12.0 6.0 3.3 6.4

12.0 6.6 3.6 7.0

1 (E)

3.8

5.9

5.4

2 (B)

4.2

4.0

4.2

3(e)

12

12

12

Output
(V RM5)

75Q

1.3

1.6

Table 2. Pin voltage data measured with 10 megohm input VTVM to ground.

dia l fu lly CW (C4 plates
closed), and adju st the
t rimmer (C6) un ti l the sig­
na l measures 5 k Hz less

than 8.6 MHz . Set the
range switch to all t he
other pos i t ions and adjust
the coil s (L1 -LS) unti l there

is a continuous overlap of
f requency. T he ca libration
marks are now inked on the
sca le circles, hav ing 10-

cated them by usmg a
100-kHz crystal osci l lator
and a rece iver o r a f requen­
cy counter. •

BETTER QUALITY
TOUCH·TONE~ DECODING

With this TOUCh·Tone' Decoder in
your radio network, you can tur n on
transmillers, cont rol allennae
di rect ion. and signal over public
and private telephone networks.

The reucoe M-917 accepls push­
bullon DTMF signals from a radio,
telephone, or prereco rded lape,

Pin seiectame. logic level, binary
output can drive a Scncttkey TTL
gate, a low power tra netstor, a
CMOS or MaS device,

Il"s comp act, comp lete, ! ie ld
tested, and proven,

The I-CAN Company
P.O. Box 1417

Orange Park, Florida 32073

Adirondack Radio..•
Your Rockwell-Collins dealer for the northeas t and
Upstate New York---has the fabulous KWM·380 on dis­
play for your inspection.

For the ama teur who is only satisfied with the finest,
Adirondack Radio Supply wiff be happy to give you quo­
tations for early delivery for a truly professional ama­
teur s ta tion.

Adirondack Radio Supply ,Inc.
185 WEST MAIN STREET

AMSTERDAM, NEW YORK 12010
TELEPHONE (518)842·8350 ~,

•
I

•

$149 .95
$169 .95
$249,95

,,"•

Telephone: (414 ) 241 ·8144

Thiensville, Wisconsin 53092

" "~ S£ -A -W"~"

'-Q "OR' "l- - ~~ J.. l-l!

Morse-A-Word I•
I
•
I
•
I
•
I
•
I
•
I

New

C o r p o r a t io n
P. O . Box 5 13G,

HandiB

MORE'POWER TO YOU!

KLM 's NEW MA-35BL
Power Amplifier

35W out, Preamp, Nicad Charger !

Send check o r money order . Use your VISA or Master Charge. Add $3,50 shipping
and hand ling for conttnentat U.S. Wisconsin residents add 4% State Sales Tax .

MORSE·A·WORD Kit with 4 character readout MAWK_4
M ORSE-A-WORD Kit w ith 8 character rea dout . .. . • • . • •.. • MAWK-8
MORSE_A_WORD wired & tested with 8 character r ead o ut •• , MAWF

Eight character moving display.
B u ilt- i n code p ract ice oscillat or.
Excellent for learning Morse COde.
Co m p lete - no CRT or ex pen sive

ex t r as needed,
Decodes aueto CW signals from your ~

receiver's speaker and d isplays letters, ,~

numbers, punctuati on and special Morse 1--=""="-- - - - - ·-··
characters u the COde Is received. ,.", -

KLM , P. O. Box 816, Morgan Hill, CA 95037

!Microcraft ' 5

I
•
I
•
I
•
I
•
I
•
I
•
I ~ ;O

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -

---- ------ -------------------

new- usefu l- clear-colorfu l-oom plete

Chart of
UNITED STATES AMATEUR

RADIO PRIVILEGES

by elass of hccnse, emission type. and Ire-
quency from 160 thru 2 mete-rs including-
provision for the new 30, 17, and 12 rueter
bands. This 22 x 28 in, twelve-color chart
Is the Iirst of its kind to he both inlormativc
and decorative. Enhance you r shack.

Regular p rice $3.00. SPECIAL INT RO -
DUCTORY PRICE $2.50. Includes post -
age a nd hand ling,

Larry IJenn~~on-KB6KG

5002 Marion Avenue
J'orra n('e, Californitl 90505

-eaes

name

address

city
•

state Zip
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5p·230 15-8305 VFO-230 AT-230

"Small wonder': .. processor,
NIW switch, IF shift, DFC option

Optional DFC-230 Digital
Frequency Controller
Frequency control In 20-Hz
steps wilh UP/DOWN micro­
phone (supplied With DFC-230).
Four memories and dlgllal
display. (Also operates With
TS-120 and TS-830S,)

• SP-120 externa l speaker.
• YFO-120 remote YFo.
• ME-100 mobile mounting

bracket.
• PS-20 base-station power

supply for TS-130V.

OPTIONAL ACCESSORIES:
• PS-30 base-station power

supply.
• YK-88C (500 Hz) and

YK-88CN (270 Hz) CW fillers.
• YK-88SN (1.8 kHz) narrow

SSB filler.
• AT-130 compact antenna tuner

(80-10 meters, including three
new bands).

• Automat ic selection of side­
band mode (LSB on 40
meters and below, and USB
on 30 meters and above) . SSB
REVERSE switch provided.

• Bunt-in digital display.
• Built-In RF attenuator.
• IF shift (passband tunmg).
• Effective noise blanker.

• TS-130S runs 200 W PEPJ160
W DC mpu1 on 80-15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. TS-130V
runs 25 W PEP/20 W DC
Input on all bands.

• Built -in speech processor.
• Narrow/wide filler selection on

both CW (500 Hz or 270 Hz)
and SSB (1.8 kHz) With
optional fillers.=::;;

The compact. all solid-state
HF SSBJCW mobile or fixed
station TS-130 Senes trans­
ceiver covers 3.5 to 29.7 MHz,
including the three new bands.

TS -130 SERIES FEATURES:

• 80-10 meters. Including the
new 10, 18, and 24-MHz
bands. Receives WWV.

P5-30 5P-120 15-1 305



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON. CA 90220

PS-30 Sp·180 TS-180S VFO-180

TS-520SE • Amplified-type AGC circuit.

• Amplified-type ALC.

• Front-panel earner level control.

OPTIONAL ACCESSORIES:

• SP-520 external speaker.

• DG-5 digitallrequency display
and 40-MHz counter.

• YFO-520S remote YFO.
• CW-520 500-Hz CW filter.
• Al-200 antenna tuner/ SWR

and AF power meter/antenna
switch.

• Dig ital d isp lay with optional
OG-5, showing actual
operating frequency while
transmntmq and rece iving

• Eight -po le crystal filter lor
excellent selectivity.

• Built -in 25-kHz calibrator,
adjustable 10 WWV.

• VOX and serru-oreak-tn CW
with sroetone.

• Built -in speaker.
• Sol id -slate, with tube driver

and f inal.

• CW WIDElNARROW band width
SWitch for use with optional
500-Hz CW filler.

• Speec h processor lor extra
audio punch.

• Effective noi se blanker.
• 20 -dB AF attenuator.
• All (receiver incremental

tuning) control.

TS-520SE FEATURES:
• 160-10 meters .. , and receives

WWV on 15 MHz.
· 200 W PEP (558)/160 W DC

(eW) input on all bands.

"Cents-ability" in a quality 160·10 meter
SSBfCW rig
The TS-520SE is an economical,
ruu-teetureo 160 -1 0 meier
transceiver, found in more ham
shacks than any other rig,

DG -5

SP-520 TS·520SE VFO·520S



TR-7800 FEATURES:
• 15 mullifunclton memory

channels, selected with a

TR-7BDD
"Easy selection: .. 15 memories/offset recall,
scan, priority, DTMF (Touch-Tone")
Frequency selection with the rotary SWitch. M1-M13 ...
l A-7aDD z-meter FM mobile memorize frequency and
transceiver is eas ier than ever. offset (±600 kHz Of simplex).
The rig incorporales new M14 ... memorize transmit
memory developments for and receive frequencies
repealer snltt. onontv. and scan, independently for nonstandard
and Includes a built-in autooatcn offset. MO. , . onontv channel,
Touch-Tone- encoder. with simplex, +600 kHz, or

nonstandard offset.
• Internal backup for all

memories. by installing lour AA
NiCd bettenes (not Kenwood-

supplied) in battery holder.
• Pncnty channel (memory ·0")

and Priority alert.
• Covers 143.900-148.995 MHz,

m 5-kHz or lO-kHz steps,
• Built-in autooatcn DTMF

(toucn-tones) encoder.
• Front-panel keyboard for

selecting frequency, transmit
offset, and autopatch encoder
tones, programming memor ies,
and cont rolling scan.

• Automatic scan 01 entire
band (5 -kHz or 10-kHz steps)
and memories.

• Manual scan of band and
mernones. with UP/DOWN
microphone (standard).

SP-4D
Compact , high-quality mobile
spea ker
• Matches all HF, VHF, and UHF

radios for mobile operation.
• Only 2-11116 Inches wide by

2-1/2 Inches high by 2-118
inches deep.

• 4-ohm Input Impedance.
• Handles 3 watts of auoro.
• Mountmg bracket with ferrite

magnet. Adhesive-backed
steel plate supplied for
mountmg virtually anywhere.

• Repeater REVERSE switch,
• Selectable power output.

25 W (H1)15 W (LOW),
• LED SIRF bar mete r,
• TONE switch to actuate

subaudible tone module (not
Kenwood-supplied).

OPTIONAL ACCESSORIES:
• KPS-7 uxeo-steuon power

supply.



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

TR-SOOO
"New 2-meter direction': •• compact rig
with FM/SSB/CW, scan, five memories
The lA-9000 combines the
convenience of FM with long
distance SSB and CWO It is
extremely compact ... perfect
for mobile operation. Malching
accessories are available for
optimum fixed-station operation.

TR-900D FEATURES:
• FM, USB, LSB, and ew.
• Only 6 -11116 inches wide,

2-21/32 inches high ,
9-7f32 inches deep,

• Two digital VFOs, with select­
able tuning steps of 100 Hz,
5 kHz, and 10 kHz.

• Digital frequency display . Five,
four, or three digits. depending
on selected tunmg step.

• Covers 143,9000­
148.9999 MHz.

• Band scan . .. automatic busy
slop and free scan.

• SSB/CW search of selectable
9.9-kHz bandwidth segments.

• Five memories .. , four fo r
simplex or + 600 kHz repeater
offse ts and the fifth for a non­
standard offset (memorizes
transmit and rece ive frequency
independently).

• UPfDOWN microphone (stan­
dard) lor manual band scan.

• Noise blanker for SSB and CWO
• RII (receiver incremental

tuning) for SSB and CWO
• RF gain cont rol.
• CW sroetone.
• Selectable RF power outputs

, , . 10 W {HI)ll W (LO) ,
• Mobile mounting bracket with

quick-release levers ,
• LED indicators . . . ON AIR,

BUSY, and VFO.

OPTIONAL ACCESSORIES:
• PS-20 fixed-station power

supply,
• SP-120 f ixed -station external

speaker.
• BO-9 System Base .. , with

power switch, SEND/RECEIVE
switch (for CW). memory­
backup power supply, and
headphone jack.

PS·20 TR-9000 80-9 SP·120

TR-2400
"Hand-shack': •• synthesized, big LCD, scan,
10 memories, DTMF (Touch-Tone®)

• External PTT microphone
and earphone connecto rs.

• Rubberized antenna with BNC
connector, NiCd battery pack,
AC charger, PTT and rruc
p lugs, handstrap, and
earphone inc luded.

• Extended operating t ime with
LCD and overall low-cu rrent
ci rcui t design. Only draws
about 28 mA squelched
receive and 500 mA transmit
(at 1,5 W RF outpu t).

• High-impact case and zinc
die-cast frame.

• Com pact and lightweigh t.
Only 2-13 /1 6 inches wide,
7-9116 inches high, and 1-7/8
inches deep, Weighs only
1.62 pounds (inc luding
antenna , battery, and hand
strap) ,

OPTIONAL ACCESSORIES:
• ST-l Base Stand (provides

t.s -nour-outck. trickle, and
float ing charges, 4-pin
microphone connector, and
SO-239 antenna connector) ,

• BC-5 DC quick charger.
• LH-l leather case,
• BH-l be lt hook.
• PB-24 extra NiCd batte ry pack
• SMC-24 spea kerfmicropho ne.

• Keyboard select ion of
144,000 -14 7.995 MHz in
5-kHz increments. No "5 -UP"
swi tch needed.

, • UP/DOWN manual scan in
5-kHz steps from 143.900 to
148.495 MHz.

• 10 memories , Retained with
battery backup. "MO" memory
may be used to shift
transmitter to any frequency
for nonstandard-split repeaters.

• Built-in autocatcb DTMF
(Touch-Tone!l) encoder, us ing
all 16 keyboard buttons.

• Automatic memory scan.
• Repeater or simplex ope ration,

Transmit frequency shifts
± 600 kHz or to "MO" memory
frequency.

• Reverse switch. Transposes
receive and transmit
frequencies

• Subtone switch (tone encoder
not Kenwood-supplied).

• Two loc k switches to prevent
accidental frequency change
and accidenta l transm ission.

•,

CONVENIENT TOP CONTROLS

The TR-2400 has the most
convenient operating features
desired in a z-meter FM hand­
held transceiver.

TR-2400 FEATURES:
• Large LCD digita l readout.

Readable in direct sunlight
(virtually no current drain)
and in the da rk (lamp switch).
Shows receive and transmi t
frequencies and memory
channel. "Arrow" indicators
show 'ON AIR," "MR" (memory
recall). "BATT" (battery status) ,
and "LAMP" switch on.



R-1000
"Hear there and everywhere" ..
easy tuning, digital display
The R-lOOO is an amazingly • 30 bands. each 1 MHz wide.
easv-to-ooerate. high-.. • Five-cligtl frequency display
performance. communications with 1-kHz resolut ion and
receiver, .covering 200 kHz to analog dial with precise gear
30 MHz In 30 bands, ThiS PlL dial mechanism.
synthesized recei ver features a • Buill-in t z -hour quartz dig ital
dtQllal lrequency display and clock with timer 10 tu rn on
analog dial, plus a qua rtz radio for scheduled listening
digital clock and timer. or control a recorder through
s -rcoo FEATURES: remote termina l.
• Covers 200 kHz to 30 MHz • Step atte nuator 10 prevent

continuously. overload.

• Three IF filters lor oonmum
AM, SSB, CWO 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
high-quality SSB (USB and
LSB) and CW reception.

• Effective noise blanker.

• Terminal for external tape
recorder.

• Tone control.

• Built -in 4-inch speaker,

• Dimmer switch to control
intensity of S-meter and other
panel lights and dig ital display.

• Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz.

• Voltage selector lor 100, 120.
220. and 240 VAC. Also
adaptable 10 operate on 13.8
VDC wi th optional DCK- l kit.

OPTIONAL ACCESSORIES:

• SP-1 00 matching external
speaker.

• HS-5 and HS-4 headphones,

• DCK-l modifica tion kit for
12-VDC operation.

SP-100 R-1000 HS·5

Dip meter
performs many RF
measurements
The DM-al dip meter is highly
accurate and fea tures, in addi­
tion to the traomonat mducnve­
coupling technique, capacitive
coupling lor measuring metal­
enclosed coils and toroidal coils.

OM-81 FEATURES:
• MeaSUring range of 700 kHz­

250 MHz in seven bands.
• BUill-in storage compartment

for all seven coils. capacitive
probe. earphone. and ground
clip lead,

• All solid -state and ouut-m
ballery.

• HC-25U and FT-2 43 soc kets
for checking crystals and
marker -generator funct ion.

• Amplitude modulation,
• FET for good sensrtivn v.
• Absorption frequency me ter

funct ion.
• Earphone for monitoring

transmitted Signals,
• Capacitance probe for

measuring resonant frequen­
cies Without removing COil
shields. and also tor meesunnc
resonant frequencies of
toroidal coils.

DM-B1

,
'.

Digital world clock with two
24-hour displays, quartz time base
The HC-l 0 digital world cloc k memory time (OSO starting
with dual za-nou r display shows time), and time difference (in
local time and the time in 10 hours from UTe),
preprogrammed plus two • Preprogrammed time in 10
programmable time zones. ci ties around the wor ld, plus
HC.10 FEATURES ' two programmable time zones,

. • "TOMORROW" and
• Two 24-hour displays wi th ·YESTERDAY· indicators.

quartz time base. Right • Memorizat ion of pres ent lime.
display shows local (or UTC) Can be recalled later, for
hour, minute. second. day. Lell logging purposes.
display shows month, date, • High accuracy (+10 seconds/
world lime in various cities . month).

HC-10



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON. CA 90220

Maximum legal power on 160-15 meters
TL-S22-A

SM-22D
High-performance oscilloscope for
various monitoring functions
Th e 8M-220 Station Monitor • Allows observation of Rny
provides a variety of waveform- tu ning points (cross pattern).
observing capabilit ies, and an • BUilt-In two-tone (1000-Hz and
optional pan display. 1575-Hz) generator.
SM-220 FEATUR ES: • Expandable to pan-display
• Monitors transmitted SSB and capability for observing the

CW waveforms from 1.8 to number and amplitude of
150 MHz. stations within a swrtctraore

• MonItors signal waveforms In +20 kHz/+100 kHz bandwidth.
receiver's IF stage. OPTIONAL ACCESSORIES:

• Func tions as high-sensitivity, • 85 -8 pan-display module for
wide-frequency-range (up to TS-1 80S, TS-830S, and
10 MHz) oscilloscope. TS -820 Series.

• Tests linearity ollinear amoun- • BS-5 pan-display module for
ers (provides trapezoid pattern). TS-520 Series.

performance transmitting
tubes.

• Safely protecncn
• Blower with automatic turnoff­

delay circuit.
• Variable threshold level

type ALe .
• Two meters. one indicatmq

plate cu rrent, and the other
indicating grid current. relative
RF outpu t. and high voltage.

The Tl-922A linear amplifier oro­
vices maximum legal power on
the 160-15 meter Amateur bands.

TL-922A FEATURES;

• 2000 W PEP (55 8)/1000 W
DC JCW, ATTY) input power
on 160, 80. 40, 20 , and 15
meters. with 80 W drive.

• Excellent IMD characteristics.
• Pair of EIMAC 3-50Dl high-

NOTE: Prices and spec ifica­
tions of all Trio-Kenwood
products are subject to
c hange without prior notice
or o bligat ion.

MC·50 dynamic dual­
impedance (50 k2/ 500Q) desk
microphone.

MC·30S (5002) and MC·35S
(50 kQ) dynamic noise­
canceling hand microphones.

HS-5 delu xe 8Q headphone set.

HS-4 82 headphone se t.

ACCESSORIES
A wide selection of optional
accessories IS offered for
optimum operating flex ibi lity. In
add ition to the optional items
listed with each piece of equip­
ment descr ibed in this catalog,
the following accessories are
also available:

PC·1 phone patch With hybrid
circuit and VU meter for null
and audio gain measurements.

MC·45 Touch-To ne" (with
automatic transmit) microphone.

TS-600 W/YQX-3

accessory (standard).

TS· 700SP z-meter, all-mode, all
solid-stale transceiver is also
available ... with similar
features, plus :
• Digital frequency display,

with 100-Hz resolutio n.
• VFO coverage of 144 -148 MHz

In four bands.
• Simplex and repeater

operation, inclUding all
repeater subbanos. REVERSE
SWItch.

OPTIONAL ACCESSORIES:
• VFO-700S remote VFO

(for TS-700S/SP).
• SP-70 external speaker.

"ne TS-600 is a e-rneter. all­
node. all solid-state transceiver
vlth VFO (and crystal-controlled)
:overage 01 the entire band.

rS-600 FEATURES:

SSB (20 W PEP Input), FM
and CW (10 W output), and
AM (5 W output).
0gerates on 120 /220 VAC,
5 160 Hz or 13.8 VDC.
VFO coverage of 50-54 MHz
In four bands, with two-speed
dial mechanism. Favorite
frequencies may be crystal­
controlled.
Effective noise blanker.
VOX operation with VOX-3

TS-SDD
'\11-mode, all solid-state
;-meter transceiver
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Rich Casey WA9LRI
550 Ramsey Drive. Box 89803
Lew isville TX 75056

-
The Odd Couple

CASEY/1 tackles OSCAR's telemetry

Program lis ting.

400 REM CHASSEL FOUR CALCULATIOSS
40 5 J·9S.8 -1. 4B "O
410 M.(9/S pJ-lZ
4 1> P.
420 P ."TIlE BASEPLATE TLIoIPl:RATURE IN DEG REES IS "; J;" C , ";101 ;" f . "

SOD REM OlAssH FIVE CALCULATIOllS
50S ~·9S.8-(I.'8"E)

510 S·(9/S) "X-32
S20 P. :P."TIlE JAn-ERY TEMPERATURE IS DEGREES IS ": l ;" C , ";S;" f."

600 REM CHA..~~EL S IX CALCULATIOSS
60S IF F( ; TIlES F- '
008 P.
610 IF F. ~ GOSUB 1000
030 IF FH P."THE POJ/ER OUTP UT I N MODE J IS ",L;" MW . "
999 f-l\iD

I'" BEM MODE ~ PO"ER CALCULATIOSS
Uti p·({.00I ' II) "1)·3
l " J IF (C·') -(A)89) TlIES 1111
lIU P."P(lIo'[R REAOISC CASSOT BE TAUN WllILE .0.08 IS '''' SUSLlGlr."
1111 P."THE MODE A TRA-'iSMITTU ISPUT P~ER IS ";ABS (P);" nns."
I'lt IlETUIt~

5 REM A,lISA! OSCAR 8 TEl(NUlY PROGIWol
6 REM DE WA9LRI RICH CASEY 7809.0.
9 CLS

10 P." A..lISAT QSCAR 8 TELEMETRY PROGIWol"
20P. :P. :P ."PITER TELEMETRY REA[lI~GS AS REQUESTHI:"
30 I ~ .··I" ;A

40 1101. "2";8
50 I~. ";"; C

00 r~.··4";D

70 IS."5" ,E
10 IS."O";F
99 CLS

100 REM O I,\.'It;EL OSE CALCULATI~S

11 0 G·7.15 *(lOI·.4.)
UO P."THE TOTAL SOLAR ARRAY CURREST IS "; G;" MA."
no If (G·') -(A,89)P ."THE SATELLITE. IS IS THE EARTH'S SltAOOW.":G.lOO
150 P."TIlE SATHLITE IS CURRDITLY IS TIlE SU~LlGlIT ."

200 RUI CflA~)/F.L TWO CA1.rlll.ATlO NS
210 1t-57 "(B'50)
no P . :P."TIlE BATTERY CURREl>"T IS ";It;" MA ."
2 50 I~ B)$O P."THE BATHRY ABOARD .0.08 '5 QlARGINC."
260 IF usa P."THE IIATTfRY ABOARD .0.08 IS DISOIARGI"'G"

300 IE.'o[ CHA."'SEL runE CALCULATIOSS
310 1-(.I "e)-8.2S
no P.,P."TltE tATTERY \·OLTAGf. IS ";1;" \·OLTS."

from the so lar panels to the
transponder. and a fau lty
read ing can result.

OSCAR n e w c om er s
should note that the first
number of each telemetry
f rame is the channel num­
ber, so a 101 becomes an 01
when you are entering it in­
to the program.

Copying OSCA R 8 telem­
etry is a lot more interest ing
with this program since it
converts those frames into
cu rrent , usable informa­
tion. But don't forget to
pass those read ings on to
the ARRl, wh ich has as­
sumed day-to-day respon­
sibil i ty over OSCAR 8, so
that AMSAT could concen­
trate on the upcoming
Phase II I series. I t is only
t h ro ug h t his co ns t ant
monitoring that the ama­
teur sate llites cons istent ly
have outperformed com­
mercial satellites launched
with them.

Info rmation needed for
this program was gleaned
from a pre-la unc h article by
W3PK and G3ZCZ in the
AMSAT Newsletter1 and an
excellent article in a recent
QSr. .

References
1. " The A MSAT-OSCA A 0
Spacecraft ," W3P K and
G3ZCZ, AMSAT Newsletter, De­
cember, 1977.
2. "OSCAR 8 Has A Message
Fo r You , " W9KDR and
WB2C HO, OST, July, 1978.

etry one night gave me an
idea.

This program decodes
the sate l li te's telemet ry
channel read ings, giving the
user information on how
OSCAR 8 is doi ng. Although
Radio Shack level I BASIC
is used . the program w ill
run on any BASIC machine
with mi nor modifi cations as
need ed; 1,187 bytes of
memory are required.Chan-­
nel one calculations are
straig htforwa rd . A no­
current reading is registered
if the count is 100, 101, o r
102. If the count is in the
90s, t he sate ll i te is ap­
pro aching sunl ight, and
counts less than 90 indicate
that OSCAR 8 is out of the
Earth's shadow.

The c alc u la ti o ns for
channels two and three are
self-explanatory. For chan­
nels four and five, I have
added a Fahrenheit conver­
sion for those of us who
have yet to jump onto the
metri c bandwagon.

For channel six, when
OSCA R 8 is in M ode J. the
program calculates power
output. In Mode A, input to
the power amplifier stages
can be derived whenever
the sa tell ite is in the Eart h's
shadow by multiplying cur­
rent (channe l 2) and voltage
(channel 3). Three Watts are
then subtracted for resting
power consumption. With
the satelli te in the sunlight.
current can flow directl y

A fte r t hree weeks o f
working w ith the excellent
inst ruction manua l t hat
comes with the machine
and several nights of con­
certed ga me play ing , I
started looking fo r a way to
put CASEY/1 to work, and
copy ing OSCAR 8's telem-

taunt to the neophyte pro­
grammer.I was one of those reac­

tionary hams- you know
the type: w ri t ing to 73
Ma ga z in e co m p la i n i n g
abou t those damn comput­
er articles in an amateur ra­
dio publication. But com­
puter madness finally
caught up w ith me, and a
TRS-80 named CASEY{1 is
now in the den, its lumines­
cen t RE AD Y a cons tant
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Debra L Boudneau
Clrcutation Manager

To Quickly solve your problem please send your
most recent address label and a description of the
problem to:

73 Magazine does not keep the subscription records
on the premises, therefore, calling the Peterborough
offices doesn't solve your subscription problem.

73 Magazine
Subscription Department
PO Box 931
Farmingdale, NY 11737

Dear Subscriber:

Please allow the subscription department at least
two weeks for an answer or a solution to your prob­
lem.
Thank )'ou and enjoy Jour subscription.

Sincerely ,

For a FREE SAMPLE COPY please
send 51 to cover First Class postage
and handling to: Orbit, 221 Long
Swamp Road, wolcott, CT 06716.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. Box 27, washington, DC
20047. Please write for application.
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PL Tones from a KIM-1
- a real time wasting project

Notel The program with variablee Xl and 12 eat a8 8hown will
genenote Ill. n O.9- Hz t one.

~Ie\fen G. [r{j(>; \ \D8(HH

16005 Ram,lge ..henue
Maple HeJghlS OH 44137

If you need a Pl en coder
for your base station V H F

or UHF FM transceiver and
own a K1M-1 microcomput­
er, then you need look no
further than your KIM-1 ,
The program in th is art icle
wil l generate a square-wave
tone anywhere in the range
of 191 Hz to 66 Hz. This pro­
gram resides in page 0 of

q uency counter.
The c irc u i t show n In the

f igure is used to clean up
and attenuate the audio
tone generated at PAD. R2
shou ld be adjusted in va lue
to provid e the proper
amount of deviation o f the
transmitter. The connec t ion
from R2 shou ld be m ade at
the deviation control and
not in the microphone c ir­
cuit.

You will find that this en­
coder program works quite
well, especially when con­
sideri ng the capabil ity of
changing tones just by
changing two numbers in
the program. I hope you
have as much fun using th is
program as I have had in
writ ing it..

1. First calculate the number of machine cycles required
to generate the tone by the following formula: N (number
of machine cycles) = 106/1 (lreq. of tone in Hz).
2. If the frequency is between 191 Hz and 98 Hz, then X2
= 01; calculate the value of X1 using formula 1: X1 =
N - 5174/20. Convert the result obtained for X1 10 nexa­
decimal notation and insert the values for Xl and X2 in
memory.
3. If the frequency is between 98 Hz and 66 Hz, then X1 =
FF; calculate the value of X2 using formula 2: X2 =
N -10274/20. Convert the result obtained for X2 to hexa­
decimal notation and insert the values for X1 and X2 In
memory.

Fig. 1. PL in terface.

range in va lue from 00 to FF
in hexadecimal notation.

Ta generate a tone in the
range of 191 Hz to 98 Hz,
use formula 1 as show n in
Table 1. To genera te a tone
in the range of 98 Hz to 66
Hz, use formula 2. The
va lues calculated shou ld
be used for Xl or X2, de­
pending on the formula
used . These va lues are ap­
prox imations only and
should be fine tuned on the
air or with a very good fre-

memory and will take onl y
a few minutes to put in the
compute r. The sq uare-wave
output is found on PAD.

Thi s program si m p ly
wastes the precise amount
of time necessary for lone
generation by executing a
large number of machine
cycl es before toggl ing the
PADoutput. The precise fre­
quency being generated is
determined by the values in
the locations labeled Xl
and X2. These locatio ns can

SST UP P~ ?OR OUTPUT

FIRST DELAY LOOP

SECOIO D£:LAY LOOP (VARI A.9LE D l

TOGGLE P~

RETUR N TO ?IH3T DElAY LOOP

THIRD DELAY LOOP ( VAR IABLE Xl)

LDA NSOI

S'rA 17 01

LDA I !PP'
STA OODO

DEC OODO
BE:; 0010

JKl' 0009
LOA n co
su OODO
DEC OODO

BEQ 0018
J MP 0014

LDA ItOI

SU 0000

DBC 0000

BEQ 0026

JMP 0011"

INC 1700
J~ 0005

0 000 " 9 01

0002 8D 01 17
0005 49 J'F

0001 85 00
0009 C6 DO
0008 so OJ

OOOD 4C 09 00

0010 },g co
0012 es 00

0014 C6 00
0016 PO 0 3

0018 4C 14 00

0018 "'9 Q!.
OOlD 85 00
00l P C6 DO

0021 FO 03

002 3 4C IF 00

002 6 EE 00 17

0029 4C 05 00

I.ldI 112

Program listing.
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Table 1. Calcu lat ing tone frequenc y.



Our dealers are telling us that "73" outsells
them all .. .so call today and join the dealers
who make money with 73 Magazine.

Selling 73 Magazine, the ham radio magazine
that oilers quality and quantity. brings the
ham into your store. Once through the door
you can sell him anything.

•••

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~

~~~~~
'b~ a.~'!I::,';d
~"S

~~
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Super Duper for Field Day
system keeps the computer in a safe place

'O~' ~y",O. . ..ouo tE~,·..OOt
I"" "Of 01

....,...,_ OOh '9
~,.

'0'" auD'" In,,,,,. .' ''''Ou,''",
,,,,-, ...U,

,~,

"UO'O G. .. ,u,c. D.'.
I "."'0, •...,,"".." ....

- 1<".. u• • ' .00·... .',n otT ' " ,.,
• 0" ~..

I &UO'O TQ", '0"'."O' ''oOU'O'''O'""Te......,

Fig. 1. Block diagram, equipment used.

David Hein WB 5KVZ
281/ Chdr;ol Lane
wr/and TX 75041

D id you have enough of
those dupe sheets last

Field Day? Want to know a
w ay to never have a dupe
sheet bother you again , no
m atter ho w m any new pre­
fixes the FCC adds? Got
someone in the club who
has an 8080-ba sed pro­
cessor that keeps asking fo r
some way to help? If you
get re sounding yeses to
such questions at your Field
D ay reviews, then read on!
Here is a stepping-stone
t owards a uto mati ng t he

drudgery of Field Day.
De scribed here is a

remote automatic (except
for lDing) dupe checke r
that was used recently for
Field Day at K50Jl , Texin s
ARC. The tria l system con­
sisted of a ModeJ 19 tele­
printer o n the FD site . a
two-mete r RTTY simp lex
ra d io l in k . and an
8080-based processor with
20K o f RAM at the other
end . With no modifications.
this is enough fo r about
2000 co ntac ts. Although
the searc h-and-s tore rou­
tines a re somewhat of a
brute force approach . this
se tup will say GO/NQ-CO
before your regu lar dupe
operator can find the right
square to look in!

All com m a nds are a
single le tte r fo llowed by the
call in question and are ter­
minated by a carr iage
return . The commands are:

1 ) C-c he c k list for
prev ious occurrence of call;
repo rt back CO/No-CO for
contact.

2) l -log call; report suc­
cessful entry into table or
pnor presence.

3) Rc- remove ca ll (oops,
we didn't ge t him), report
re m o v al c o m p le te. o r
nothing by that call to
remove.

4) B-band change; con­
firm band tab le now in use .
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Fig. 1. Schematic: du pe checker tie-in to processor.
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5) D - dummy; no return.
Since all data sent to and
received from the FD site is
copied on the processor
co nso le, thi s command
allows the FD crew to leave
messages at the computer
(see detai led description of
program ).

look at the block dia­
gram. Except for the inter­
f aci ng arou nd t he p ro ­
cessor, it is a st andard
simplex RTTY link . Any
working RTTY equipment
will do just fine .

System Requirements

Before describ ing the
end result, it is worth re­
v iewing the co ns t ra ints
such a typical system must
operate under.

1) Remote intelligence.
Th is system has a rad io li nk
because of one of the com­
mon components of Field
Da y -generator s. Ques­
t ions such as: Would you
plu g yo u r Alta ir a n d
precious flopp ies into an ac
line that sw ings between 90
and 150 V ac and between
50 and 70 Hz?, or Where is
your data when the lights
go o ut?, point tow ard s
remot ing the smarts. The
idea l FD te r mi n al is ,
h o w ev er , a pro c e sso r ­
driven video disp lay operat­
ing from PROM . A Model
19 is too no isy for CW
operato rs.

2) Data speed and for­
mat. As of th is wr it ing, the
only mode to transmit data
is half duplex Baudot code
at i ts various slow speeds.
No ASCII and no speeds
above 100 wpm.

3) Speed. Since the data­
li nk speed is slow, any foot­
dragging in tab le lookup is
un acceptab le. The worked
call signs must be speed ily
accessed , i.e., kept in main
memory o r maybe in floppy
fil es. This program uses
mam memory.

Hardware Discussion

The interface to the com­
puter is done through fou r
output ports and two input
ports . At output port OFOH,

the com p u te r transmits
data to the UART. The data
is 5-level Baudot code. One
bi t of output port OF1H is
used to control the reed

re lay that turns on the trans­
mitter. O n output ports
OF2H and OF3H, only the
decoded strobes are used
to pul se the UART for the

data-ready reset and for
load ing the transmitter buf­
fer register.

Inpu t port OFOH is used
to input the data from the
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LOOK UD BAUCO CII H

CO NSULE CRU

CON SOLt 0 0,",11 1

SPECI AL ASCII

SAvl ~ l5Ul. r

.. ESTII" £ ' 0 " .5,, 1 1~0~i.

. SCII TO BAUCII TIl ....010

".SAL PH

""

• 10llAOl

CU. A" I"1JS " lit
.. VI II.S."

ct.. Dt~ II
.....1 ct.1
m~

'"

CltI., PUS II "
NVI C.C~

C.LL CD
IIVI C.LI
C.U CII
~. K

'"

1189 STA
lite acv
'ilt l SIB
" n su
.,9l lt11
n u •
.,'SII'.
" "lin

II"'11'
II "'11' •" 'l CO I~ TlY S1'11. IlIOl .....
IllS Jt CII
1116 liD'" •• C
1 111 OUT TTYDA
Ill. lil T
lilt •
. 111

" II
. , l2
II U
II , ,,
IllS
II , • •
"" . SUB~OUll ~H PA ~ T l eULA ~ TO 'I'III S TII SK
1111 '
Ill ' • TOASC ' BAUDO TO Asell 1 0 CO'UOLl
1 1 21 t OASC CP I 'B"
11 2' J t ,,~s ..
" 2 2 CP ' If ..
eraa J f "T~S~

.".. II0Y C. A SAVE A
1 ' 2 S .. e A Ltlt ' btT L t l ll" ' L A ~
" 2. O~. 0 O ~ T Ob t TM t ~

11 01 ..'I I ML. Cv STT
1t l21 ..... , B.'
11 2 9 NO'" C••
" l ' WlC BC
Ill1 NO V C...
I ' l 2 NOV A.C
IIJJ CpI I.'
1134 Jf SKIP
'llS CpI C ~

Ill" ce C'Il..'
"l1 C. LL CO.,It SKI P otIlV • • C I.'" SII' T DOl SOC£
IIJt CP I SPCt
1141 ltNf1,., L~SII NOV c.. S.VE.
1142 ..VI II.'
lI.l 51" LT .. , SlT S.. lf T f O ~ L"'S
. ,.... 110 '" •• 0 ItlSTO'£ .
' ''S ~H" •• " ~ S" " OV c•• SAVE: BAULO".7 ..V I A."II St T " b S f L Ab".1 su ..1'11
.,., ..OV •• O

'IS' Ittl
II Sl •
"S2
" SJ •
" S4 TOBAO NOV E.A SA"'£ . SC II

II SS CPI "K
liS. JZ SSlLL
U Sl CPI '.K
' 1S 8 Jt SU
~ I S ' CP I C~

1t1 6e J Z SC~

. 161 CP I SPCl
11 6 2 Jt SSP

" .J cp , " "
" . .. Jt S ~UL

" 6 5 CP I S8M

"." ltNt
"., CP I
""8 JlO C
II".. CP I
. 111 .It
"11 Sf I~S C.LL 'H.ST " AKE Sl1Rl I II , " S
1172 'OIlV ... E
Il ll L'I I IIL.Clnl
1114 SUI " "
111$ IIV I •••
111" II0 V C...
1111 ~c BC TABl.E LOOKUP
1118 IO(I V C. II
lin .....P "NlKI 'I"" iT
"1' S"I.. "" .. c..o 1.1"'15' CM£CII SJ? VT 'L'"
1111 CP I 2'"
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11 . 2 1 A
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t, I $f.II
LISEI.

UB m:u Btl
'"'"""""""""" """E~'J

""""

,,,, .
.U2 •
ill '} •
~u .. .,.,s .
"'" .lie? •
II'~ •
lif ' •
II " •
"'1 . I>Qltl$ '
1112 ' ta'&<IUCO DATA lIN " NO OUT>
Illl • • ' ....UDO S1 . TU S I IN I
ftl. . I I'T'I_SIOIl COII"'OL .III1 Tl
il l S . 12 51'1'U."'LII. C
Il l . ' I l51'1' U... T CI'I'I ­
11'7 J " P 51A'"
Il l • •
III' • ttUAn s
Ira ttl.. ST ttll

U2l
"24
112 5
1120
U21
112 8
08 29
eel'
aaa r
lin
UlJ
U l 4 •
il l S .
UJ• •
lil1 •
. Illt •

"J~ •
li4' •
"., • " UVEC'UTILITY T. 8I..l II0 Y£ ~OUTINt

1142 • Li. 'SOU'!Cl 81~ I N. IIt' SOU'ltI f./ot
".l • HL-ct;STIN. TlOfo S T...T
U '" IIl1VEe "IISII Dl
"." PUS H ec
".. PUS II III.
. U l C(;'I HI..
u.~ c..u. " ' 1. 11 C.'!'!Y " " IIL'CE
114. JC " OVl 11 I I SO. " OVI lI"P
US, " OVEC po p It If 11 01 NOVE no ;eo
U S , P«P 1;;£
US 2 POP III..
I.Sl .. VI "0'" ....
US4 SU 'C IIC
nS5 IN 1I at
"5" C....L KIL II ooN£l
"57 J!' I; NV,
115 8 ~lT

.~ S , "OVlO PDP IIC
' I.' POP liE
. ... 1 POP III.

tiI"2 PUS" ...." .J De K III..

" " .. CALL HI LO
U.S 1.. .. 1.1.. I OU"
U •• LAO BC Ul O 01 IIOVI D TABL E
U 6 7 PII S.. .. L

1168 pO P BC 'll C " ~ 1 0 Be" 6' POp .. L
0011 'llC" b
1iI1' MVI "II'" A. M
111 2 SU'( 8C
1I1 l CC'l ec
li n DC'll ML
8" S ll(;'C ..L ..I.. BII~ Pi.C IN HIL O
117. CALL HILD
U 71 J C NVI
'118 ",011 • • 11 HL' ct
I n , STA'll 8 C
'18' ~lT

II!I •
1182
IIU
IIU
.US
"~6..57.. ~~

A$ S" ,U, III'

Program lis ting.

IU'
• , 11

"",,,.,..,..,..,..,..,..,..,..
".".,..
".
'" C} ... '4

"""II
""·"·"·"·"·"·"·"·"·"·". 'I}.,'}

. 'U.. n

'''l.. n
.. n
lin
IlU
I "J ~s

..... cs

...s U
1"4 ~ .

"" t C Ja .."'A LoA ,....
"leI C ,
IU.. I. ,
Il,t 1.1

.. " li.

. ", It
'lll. J
IllJ eL H I I
Ill. c:I U ..
.,,, ct
.. , .. C I

'11 ' C,. " c l '
II I II l S
Ill l n
I l lf CII ae "
.. 21 2.. 1 4 II

..n "" 2" l S
' 12 7 CI
"as !.l
'12' i.e
1 1211 7t
' 1211 ' 2
"2C n
"aD ~II

..n "
' 121 Cll 38 "
'llt 0 .. tA II
.. n li.
IlU It
"}1 e'
"liI
. lll tJ
")9 1 e
"J.tI M
1IJ1 31
II 3e CI
Il}L T.
IIU 9S

UART that's com ing in from
the rad io . The system sta­
tus. including the autosta rt
indicator. comes in on port
OF1 H. O ther more dedicat·
f'd hookup methods sure ly
a re as viab le. but thi s
acc ess o ry is c u r re n t ly
plugged into the gene ral
If0 board of the target pro­
cessor.

The sc hematic provided
will not work directly on an

Sol DO-based processor. The
target mach ine is a home­
brew 8080-based ma ch ine
with an 8228 system con­
trolle r for d ecod ing the
sta tus signa ls. The main
purpose of the sc hematic is
to back up the listing. i,c .. to
show what the prog ram was
worki ng with .

Progra m Explanalion

Lines 019-033: These a re

the necessary equates of
names to numbers_ Includ­
ed a re I/O ports. co mmon
ASCII cha racter s. buff er
a reas (FOU R). and the e nd
o f t he ca ll tabl e area (in two
pa rts to make end checks
eas ie r). The ca ll tab le a rea
sta rts a t the end of the ob­
ject fo r the program and
e nd s at lI SEH. lI SEl .

Lines 041-093: MOVEC IS

the ca lla ble part of the
move monito r comma nd
used in the target proces·
sor. It o pens o r closes holes
in the ca ll tab le to add or
rem o ve ca lls fro m t he
tabl e . When moving up the
rest of t he t a ble to crea te a
ho le in the li st. the move is
do ne from the end to the
begi nni ng to avoid filling
the memory wit h the same
ca llsign. W hen squeezing a
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,,~ " 1 18 1 "$112 IIIl II II. ~ ~~ ST~ ~ [ . 'C l l " • • ~U " '2H ca •Il tB " " U flU '" HL . C1 T5 L TABl.i L OOMUD
U BI .. U8il ee ".IU ~ " 11 89 '" ". L O. (,~OU P un .. 1281 ce "I'" " .. flU ." •• • ns] " . 28 2 "' "life .. 11 91 "" ,.. uu rc 8 28 3 "' ..1113 .. lin '" ec UBS " 11 2 . " "' "I" • .. 1193 "" c, " lo tT coot 1211> " ' 2 11 S "' ..

II 'S " .. U 1194 .I"" f IN!IO ""IT t t • 211 .. 128 10 " ..1 ,18 " .. U 1195 SHELL CALL 1 1(, 5T '" " <o S l un t t ea" "' "II ' • .. " "'6 "" c, , BAUOO B ELL UU .. .2U " "IUD " " U 1197 .I"" f ," 80 'flU "'
,

12.. " U IIU ,U avI c•• ~. 12'" ..
un " " U '199 """ , 1..80

121. "
,,'ll "' "un .. .. 12.. sell "VI e• • "" Ute .. 1291 "'

,
UID " un "' "1 2 17 " " U tUI .I'l l' '1"80 121£ " ..,93 "' ". 2.10 " " •au ssp " VI ,.. 8 5"1;&

Ute ca " .. .213 .IMP " Mao '21' " 82'. "' ..
1211 U .. 12... 5.1111. 'II" '"

12.. " 1295 ~ "
12 11 CO "

Uti " lUI> "' " e
U .al$ saevr CIU.L recur S U IO t t ~~ un 1291 elTS' ." , Ase I I TO a,oUDO (f1r-S1

' 21<1 .. " 1211> "" C. I'" ,m COD!:
'11' ell ac U Itn un " Ina "' "

,
'11180 CAI,.L IO OUT ,~, t r ~.. uu " un "' " •

' 11 ' " un ae t uu 13U "' .. •' 2 1" " ~ U flU f '''ST LlIIl L T'l.51 II (,5 "OCl'
..

l aiD .. .. "II '" ." un .. 131 1 " . •
12'1> .. IlU 1:>8 .. ,·"ULLtaU " , all " 11tH .. 13.3 "' .. ••u . " .. nit ~ , ••• 1 29' .. '3'. ~ "un " " .. UI3 5TA I.TU , u~o fl..." ' 299 .. 13U "' " ,

un .. .. Illi • "" , C. 1 all ..... D "(li lT ,." S ' 11'" .. 'l'" ~ " ,
.U1 CII Ie .. 121$ C..1.1. 100ut nn .. . 3 17 "' .. • - N!Jt.na.. t, .216 MOU ,.. e IIUTOII£ li se" Utc .. i J n " .. '·NtJl,.1.
lUl l: ' III 11 "n. n c DB .. nu 100UT 1M IIlyn Ia'D ec IJ n "' " •

.lIn " 1 3 11 ~ ,u n t6 .. .2 19 ~ , ". nn " Illl "' "un CA se .. nu " 100 U T lUI " ' ] 12 DB 29eaaa 79 . U I ecv A. C
,

' 2A I .. 1 3 I J 08 22 •.23. IlJ .. 1222 OUT Il TYOA
I2A2 " ' JU DB U ,

1236 IlJ .. U t J out If 2 11 STIIOst T lI~L 1 2A3 " u n "' " •.23. (;9 U 2 . "" 12,. " " I J 1/. ca , a
'23. . 2 2 5 • n il s .. . l l7 " " •1 23. ' 226 • L OOMUP TA BLE S . 2A6 " ' J l ' " .. ,
.239 UU • ' 2A1 " i1 l l . "''' •123' 1228 C\l51' ." • AS CI I TO 'A UDll lUI " 1 328 " , ,
1239 .. 1229 011 00 nA' .. U I ' ca e •U3Il .. un " ·,.

"" " 11322 DB , . •n JII .. fiJI " n 12'" .. UI] " .. ,
. 23C .. ,nt ~ ••• .u.c " 'J2. Dil J' ,
'230 .. In] ~ SPC£ .2AO .. Ins DB II • ·"lILt.un " .. Itl• " • I S ' n"" .. U2" t-B .. . ...uu...~ .. nH ~ ·,. ' 2A' .. .]27 "' .. '-MULl..2.' .. In. "' '" 12i1. " .321 " .. ,
U" .. .. un '" 'II O' U B I .. '329 I. Til' .. .. Itll T TO I. Til S
nu ~ .. U38 " • 1O,j • ..~ .. Ul. L TItSf DII • • 111 1T TO L TlIS
U~ ~

., un w ' c " UB3 ,n. •
U~ ~ .. 12• • .. .~. UU " .. .332 TOfl ""' A." fll
U " .. ~ 12.1 " °L I ' .m " " 1333 OUT TRMI"
U~ " ~ U" '" ' " V ' U IIT " .n. ""• 2.I " " 12.3 " ·" . U • UH •us. " .. .2•• '" ' 0 0' UN .. " .nl> ~. III IITT 5T
'252 ., .. .H5 '" 'lo ll ' UN " .. U3T - , ~"u s. .. 12.1> " I~~ UK " un ~. I'l.lIlA D'r "U SS " " 12.' '" .~ . UIilO " .. U3<J "", A. ,fUl
un ,. ..~ .. ·". .OM D3 fl .3 • • OUT TlI"'''
125& .. ' 2U " I "" n c. co CS U 13• • "" ~.,

1125<) .. ' 2 5. " • .2C. " . 3.2 '"U SA " ' 25 1 " ·,. nC5 U .3 •
U SB .. '252 "' " ncs " . l U ~., ~.. " • 'I{ , 2 S '"'25C " " ' 2S3 '" UCI> .. .. uu ""' •• •.25I " ' 25 . " ". BIU.. UCII " .HI> OL'l'21.. PUS " ". 251 " " . 25 5 " ' TB ' nC9 " " " 13.' CALL DLY I
. 2 1> 1 .. U SI> " " ncc " ' 3 . B PO" IIC
'21>2 .. ,. ' 2 57 '" ' .S .. nco .. ' 3.9 ""121> . " U S& " ". . 2C.i " " U ' 35' ,)HI DLyn
121>5 " " ' 2 59 '"

o I ... nDI " 135 1 pop !lC IIUTOU QIIII'. !lC
' 21> 1 ,.

" 121> ' '" ·( , ' U02 " 1 35 2 ""1 21>9 " .. ' 21> I " • ' oS' U03 U S3 •
1 2 1> B " " .21>2 .. ' 2 , ' n 03 " .. 13S4 M ' ""' 8.25 1 ." no
&21>11 " " 1 2 1> 3 '" o1>1 ' 1205 " .. " 1 355 DLYII.. CALL OLLAY
1 2 H " " 1 21>. " • It' U" .. II 351> "". 21 1 " " 1 2 1> 5 " 079 " 1209 " "' U 1 35 T J NI OL'fl1..
.n3 " 12 b1> " ••• U", " 11 3S& ""' 2U .. 121>1 " ... noD 13S9 •
'215 " " un '" ' I ... noo .. 131>1 " ""'1211 .. ' 21>9 08 I R!l nOI .. .31>1 ""'121& 12" C1 n L IQ \.! i ASC I I TO "' \.!UD I I.. I TT£'lSl no' .. 131>2 NO" PATCII J UMP
1218 " UTI .. , • uu "' " 131>3 I N RTYST
1279 " . 212 DB 25 U U " .. .31>. -, IlUTO
.nll .. • 21 3 " .. In:• " .. .. 131>5 ,)HI STAIII

ca ll out of the buffer. the
move sta rts at the begin­
ning of the tabl e . Hi l a is a
subrou tine used to com­
pare register pa irs HL and
DE to see if the move is
over. In performing the
co mparison, Hila c o m­
putes the d ifference (s aved
at FOUR), a feature usefu l
in calculati ng whe re to start
on a move up, or to end a
move down.

Lines 095-108 : These two
rout ines are used to put a
CRl F o n the target ma­
c hine 's console device be­
twee n commands . All data
sent o n the radio cha nnel is
e choed to the co ns o le
dev ice through the CO
rout ine for monitoring pu r­
poses .

Lines 110-115 : DElAY is
used to hold up the answer

for a speci fi ed t ime after
the RTTY tones leave the
a ir . This gives the o perator
(or machine) at the FD site
time to throw the T·R
switc h.

Lines 119-150: TOASC is
the Baudot·to-ASCII char ­
ac te r co nverte r. This uses a
t ab le lo o ku p (CVST7 ,
228-269) with a LTRS-FtGS
fl ag c a lle d l TRF . The

Baudot code and the fl ag
value are added to the table
start address to ind irectly
get the ASCII code. This
routine unshifts on space
automatical ly.

Lines 154-224: TOBAO
converts ASC II to Baudot
and sends the character out
to t he UA RT. Because any
characte r conve rted has no
use if not transm itted , th is
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LOA UROS,
UROS

•
CIU ' 011 'lI ' 1.. I Tl AL l t E CH ARAC UR BU HI.Il

OW 'tt'
OW ' II '

C.. IS T OW OTAB. 6 H1 1T1 A L I~ 1. TO 8 A"0_"
..STII Oil CII

DB I f Oil TTY
DB L f
DB CII
OW ' 0
ow ' PU '"' .

8ST R DB CR
llB . f OR TTY
08 L'
08 Clil
OV '0
ow ' K '

CSTIil 01 CR
DB ' ' OR TTY

"' U

"' "011 ' II
OV'Tu '
t v 'I '
011 ' II '
OV ' 11. '
t il '15 '

'" .
05T1t DB Clil
DB' ' OR TTY
~ C.
~ "011 ' B
Oil ' IIA'
Oil ' _0 '

U TIil 01 Gil
D!I' ' OR TTY
~ e,
01 CR
Oil 'H
Oil ' 0'
011 'All'
0 \1 'Dr<'
DB , _ ,

'STII 01 CR
01 I f OR TTY
0 8 1.'
DB CR
OW ' LA '
Oil ' ER '
011 ' OIl '
OV ' Y'
0 11 ' li T '
0 11 ' RE'
0 11 ' t '

CoSTIil tQU i

CALL I I 01l1T 5 I' AUto L1AVES
pop 8 C
!I'DI' ML
CP I ' , ' IlU80llT C"A II
~Nt CHK'
DCX HI.
I HII 8 8" CK UP Dill. C" AR
HOIl A. I
Cp l " " Wl p!: OUT C""" AN O TOOl
JI STAll I CI. EAH OH S1ot.tK
"HI' C"K3

CIIKS Cp l CR
,,"t C" "5 HOT CR
HOII A. 8 IS IT CR AT I5 T C"A Iil
Cp l ' &M If SO RI.T~

III IU II I." l,IIl TOUC" 10
""I' CIIKI

C"K5 HOIl ... A

lM 'If Ill.
OC'"

"J"p CN"3
C" KI HVI A. '

"OV H. " 011 ClI 111.1. RtS T Of IU Htlil
1 11 1( "L
OC'"

"~"p C" " I
•
_ OATA WO'lOS

,46 J
1.6/11
....S
'.66
••61
I U '
• • n
1411
,.T I
'412
. 47 3
'414
1415,.,6
. 41 1
' 478
1419
.~.

••81
1482
IAn••••
,~,

.~.

.~,

IU,
••19
IAn' .91••n
1493
149 •
1.9 ~

• • 9 6
..91
I A98
I A99
. 511
IS I I
. Sla
1513
ISI4
. 51 5
ISU
1511
I ~n

1519
15 I'
IS I I
IS 12

" 13
lSI.
1515
ISU
nil
ISII
nn
1521
1S2I
1S22
1523
15U
15"
1516
1527
1521
15n
1531
1S31
ISla
1533
1534
I5J~

I ~ J 6

ISH
I5J8
1S39
1 5 41
15 4 1
15. 1
I H 3
ISU
ISU
' 546
154T
,,~

IS.9

1 3 8 5 Cll DO 12
IJ8. C I
1389 1'1
.38. IE ~E

IJ8C CI 9A . 3
. J I' 2 B',n. I •
.nl 18
Ina IE ".n.Clil IA 14
1 391 C3 53 . 3
U 9 A '1. . 0
U ge ea Il~ 13
u n 7 8
13. 1 'E I"
1 3 0U CS
UU C3 AD 13
13A" TT
UAl U
.3AS 1 5
U A9 ee
I3MC3U U
13.0 31. 21
13A' 11
. 388 U
13BI 15
'll~ C•
. 3 U C3 AD U
U 8 6
. n b
1 386
• J llb SA SA
U ll8 5 A 5 A
1 31lA SA ~ A

I J BC .. IS
I J IlE . 0
IJIl1 ee
I J CI I A
I J C I 1 0
IJC~ ~ I 44
IJC 4 55 51
I J C ~ 2.
IJCT . 0
1 3C8 II
I l C9 ••
' J CA 1 0
' JCB 2 1 '"
1 3CO 4 B a l
U C, 1 0
UOB II
1 3 0 1 IA
1 3 01 . 0
Ull3 aI . t
Uti!> '" 5 4
UDl aI 4 9
130'9 4t ~ I

1 308 At 4 9
.300 5 3 S.
'3D1' a E 21
Ut i ' 0
U U II
U U ' A
U I.••0
. 315 21 U
un .1 .E
. 319 ". 3 0
1 3 £ B 1 0
.31.C II
.3ED IA
.311. 10
e 3 Ef 2 e 4E
. 31 1 4f 21
. l l) .2 41
I J f ~ AE 44
. Jf1 30
. J f8 1 0
1Jf9 ..
1 3 ' A IA
1J' 8 ' 0
. 3fC 4 1 4C
. nE ~2 lIS
.....1 44
11I. 2 ~ 9 ae
. 414 5 . '"••e. " 5 52
1 • • 8 . 5 a l
l4eA

•
SIICII HVI A. '

stA ~ l R05

ST. HO TU
1'\1511 ee '_511111110 LOIG 1II
CALL CO"P ilL_L I ST 0 ' STII IIlCoS
pop Be 01.-' I XI.O STIII IlCo
DC'If ,,1. Ill.TII""5 cv I ' loOT TO II E'I( T 80UIIClAIlV
DeX Ill. RI.TII""S t If STIl I NCo ' OUII O
De'l( Ill. IlECoS PO I IIT TO IE Co III
DeX Ill. Of LAST COM p.IlE
DeX Ill.
DeX MI.
DCX 01.
DC'I( 01.
OC. ~
oc. ~
DeK 01
DC K DE
I. DA UROS
ORA II
~t SRCMI .. 0 I EROS ON " 1. S TII IIIG
STC YES TMERI. ARE
aer

SIIC " I LOll " OU Q
ORA A
Rt RET I ' ALL ' C" AIIS EQ
CA..L A06" L
J MP SRC"

•
AlltI" L INX ML

IN 'If " 1.
IN'If " L
I NI( ,,1.
I N'I( ,,1.
IN'I( ,,1.
'n

•
COHp HO\l A. H 8 1.0116.111. HA5TI.ft. 01. COPY

CP L ' 1I 0 T n. AND t1IlOS COUll TEO
CI I lIll t
L oAX 01.
Cli P H

CHI III IlN I.
nIx tIE
INX 111.
OCR B
JIlt CONI'

"INRt

'"'m
m

U R0 5 OB I
11I 1lN1. L OA 1I0Tl i

11111 A
stA ..OUI
m

HOUI 01 •

... , ~.. ~ ~ ' "K '
U71 I" RTYOA
1 313 OUT 1 ' 3" 5 TR0 8 E ORR·
1 31 . lIN I " "
831 ~ CALL TOA ~C RtTIJRNI.O I N A
13 79 CP I " " 00 NOT llYN lies
1 3 77 J I 8 1 BUT TOA s e NEI.OS IT
• 318 e l' l 18lI
.319 J t 8 1 ' IG S N!.IYNI.Il
. 38' U7
1 31 1 •
1382 ..1.55 I H IITV5T I_CHAIIS."L_STAR T
U ll NI L . UTO
13. . Jt ..155
' 3.~ CAl.L TOOl
13810 BLP HOY II.H
1387 PUS" " 1.
.31e I'\IS" 8C
13U 110 11 c••
UU tAU. CO
1391 NO\I A. C
U 'I CALL TOBAO eOIl \l1 RT .... O UIIO
n u pop I C
U 9. POP "1.
U 95 Dell 8
.3910 lilt RLHLIIBI.R TO TO"
• 3 91 I IIX " L
un ~HP BLP
. 399

••••
14'1
'.I~
IIIn
'414
' 41 5
1.1'

''''7..,.
' 4 119
I" II
I " 1 I
1II 1 ~

14 13
•• 1"
84 15
1 . 1.
84 11
1 .11
.41 9
1421
l U I
IU2
11I23
IU..",
IUb
IUT.".1.~ 9

14U
• • 3 1
IAn
1.33
••3.
I .n

' .3"
1.]1
1438
1 4 39
1 4 41
... 1

" "2
1.4 3
• ••4
."5
••••• • 47..".1 • • 9
••5.
• • 5 1
• • S~
1 " 5 3
. " 5 4
1.5 5
1.5 ..
I.H

.u • • ~ . ...."

u n Oil "
1217 03 ' 3
un u. I'
U nCO &9 1 1
1 211. fI If
1311 CII 00 12
UU fI I I
un c. 00 ea
UII C9
u n
un 01 ' 1
UUUU
'UO CII '9 .3
.3 1. CO • 12
.31) 11
uun
U I) C)
1 31' . ,
Ull CO )~ .1
UIII n
U IICOUII
ua CI
U I' 11
In. n
U U CI
eaaa u
U U C3 U U
I J~'
U~. U
un n . 1I
U lt GC )1 U
uaG I II
.no Bi
u n C4 41 U
U31 13
un n
1 3 33 n
U 3 4 CI 16 1 3
U 31 C8
u n ) 11 41 1 3
13J1 3C
U3G 31 41 13
u n C9
I H I II
IH I 311 4 9 1 3
.H.3C
. H) n . 9 1 3
134.8 G9
• 3 . 9 II
,,~

u _ Jt II
UAt n .. 1 3
U ., Ja U 13
U~I C5
U U CO a6 U
U~& CI
U H ~I

13~1 :lI
135' n
U~II IB
us. 21
U 5C U
U50 I I
1 351 J I
U5' I I
UU I I
1 3U 18
I l e a 18
13'3 311 41 1 3
U b. U
. 3U GA ec 1 3
1 3 &11 31
13b8 C9
1 3 ' C 3 A A9 1 3
13. , 8 7
1311 CI
1 3 71 CO 77 1 3
1 31. C3 4A IJ
1317
1 3 77 13
1311 n
1 3n U
U1A U
U 1I U
U7C U
1310 G'

rou tine assumes the radio is
in tr ansmit and proceeds to
send the cha rac te rs as they
a re co nverted. The conver­
sian uses a sepa rate two­
par t table , ha lf fo r FIGS
(C7TSF) and half for l TRS
(C7TSl). There a lso is a
sepa rate shift flag fo r this
conversion ca lled l TRSF,

Using two tables is ad­
mitted ly no t mernorv-effl­
cient, but the tables a re not

that big and the program
runs fas te r with a direc t
looku p each wa y, Running
fast makes it easier late r to
add more tasks or features
without incu rr ing tim ing
conflicts .

Lines 228--330 : These a re
the tables t hemse lves, re­
qui ring 78H words. At the
end are the two flags for
l TRS and FI GS fo r conve r­
sion eac h way.

Lines 33 2· 334 : TOFF
sends all o nes to the port
contro lling the tr an sm itter .
A one turns the tra nsmitte r
off (see sc hematic).

Lines 336-342: TO N sends
a low to the bit o f the po rt
that tu rns t he tra nsm itter
on , then ca lls a delay rou­
tine that causes one seco nd
of ton e before any text is
sent. This is o nly to ensu re

that the rece rvmg end has
time to se t up. If you r
receiving end is ma nual ,
you may wa nt to lengthe n it
by changing the MVI B,X
in line 34S to four times
the num ber of seconds nee­
essary.

Lines 354-358: These are
nested del ay rou tines that
tie up the processor for cer­
ta in periods of time dee re-
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llECOllO

",".
" eDB 'f'

""'"" aDB - o '

""ev e
" .
llD ',.,'

""" .".
DB ' I "

""n• •

" .DB 'J'

""" ." .DB ' K '

""ov e
" .
DB 'I.'

""" .n..
CB ',. '

BAN03 L X I HL. ES TR
HV I B. FS TR- E ST R
CIILL BMESS
JM P CHX4

•
DtJHMY CALL BI
J"P DllHHY

•
llUlOV CALL f BUF

LX I HL. CBUF
XCll G
LilLO CLIST
",V I B.6
CALL SIICH
JC llEH OI NOT THERE
PUSH ilL
CALL AD6HL
XCHG
MVI B.L ISEH BCoEl¥O
1111 1 C,L lSEL
POI' ilL
CALL HQVEC
JHP RPOX

REI1D I L XI HL.CSTR
11 11 1 B,oSTR-CSTR
CALL BMESS
J "P CHK4

•
OS b A PATCH AREA

""" .
'"• END".u..

" .

8 642
8 64 3
il6'"
0645
06 46
116 47
8648
'649
0 6 58
ll6 5 1
8 6 5 2
1165 3
8 6 5 4
11 6 5 S
1165 6
11 65 7
0 6 S8
8 6 5 9
il6 6 11
1166 I
0 6 6 2
0 6 6 3
11 6 6 4
0 6 6 5
11666
0667
0668
0 6 6 9
0 6 7B
06 71 •
'672 •
11 673 0
116 7 4 • DATA TABLE S TIIIITS HEliE
11 6 7 5 •
116 76 •
0 6 7 7 OTAB DB ' .. '
11 6 7 11 HO P
8 6 7 9 0 11 0
11 6 811 0 11 II
0 6 8 1 CB ' B '
il 6 8 2 NOP
11 6 11 l 011 II
11 6 84 0 11 II
11 6 11 S DB' C'
8 6 11 6 NOP
0 6 8 7 Oil B
8666 Oil II
06 6 9 DB 'C'
1169i1 ~ OP

1169 1 0 11 II
11692 0 11 0
il69 3 08 'E'
11694
8695
11696
0 6 9 7
0 69B
11 699
il 700
11 711 1
ll7 112
8 711 3
0 7 0 4
11 711 5
87 11 6
11 7 11 7
il1 l! 6
117119
11 7 1 11
il 7 II
8 7 12
0 7 13
il7I 4
871 S
0716
11 7 I 7
0 7L 8
il71 9
1172B
072 I
11722
0723
11724
I172S
0726
11 7 2 7
11 72 8
11 7 29
11 7311
073 I
at ae

il4 DC 21 EB 11 3
11 40F 11 6 11 0
11 4EI co 11 9 11 3
11 4 E4 C3 5C 64
6 4 t7
11 4 t7 CO DO 112
0 4 EA C3 E7 114
il4E O
64 E O CO 7E 6 3
&4f6 0 l B6 ll 3
0 4F 3 EB
il4f4 2 11 BC III
il417 ee. 06
114r9 CD 4A III
il4fC OA il f 11 5
114f1 E5
11 50B CO 17 il3
05113 EB
115114 11 6 4 C
11 511 6 liE 0B
11 5 118 EI
11 511 9 CI) 11 3 III
8 SII C C3 5 4 '"
8 S11f 21 cr 03
8 5 1 2 11 6 12
8 5 1 4 CO 11 9 03
8 5 17 ca SC 114
IISIA
0 5 1A
11 5 SA
IIS SA
il 5 5A
8 S5 A
11 5 5A
8 S5A
0 S S A 4 1
IIS S B 1111
11 5 SC 0B 60
ilS S E 0B BII
0 S611 4 2
11 5 6 1 0B
0 5 6 2 0B BII
0 5 64 lIB 011
11566 43
'567 00
'566 00 lIB
IIS6A B0 lIB
0 56 C 4 4
ilS 6 0 1111
il S6 E lIB ae
115n lIB 1111
IIS7 2 45
0S73 lIB
0 5 7 4 BII 110
0576 BII BII
0 5 78 46
0 5 7 9 BII
11 5 1 A BII 110
' 5 7C lIB 011
1157E 47
1157f ee
658 8 110 00
11 582 liB 11 11
11 5 84 46
11 5 8 5 00
11 5 86 1I i1 e e
' 5 8 8 lIB 811
1156A 49
IIS BB 00
058C 08 08
0 58E IIIl 11 0
1159 0 4A
B591 IIIl
11 5; 2 0 11 811
11 5 94 1111 110
0 5 9 6 4B
11 597 BB
8 S9 8 IIIl B0
0 59A 11 0 1111
0 5 9C 4C
0 5 9 0 0B
8 59 E 0B 110
'SA' 0B 1111
IISII2 40
0 SA l iIII
'SA4 0B 0B
115M 00 1111
0 5A6
8 SA6 0B 118
85AA B0 0B
IISAC iIII iIiI
NEII P

IIES TART STACK

••
••
•
5 TAlll LXI SP. 01 IlllH

MVI A.II IIH
S TA LTllf 5TAIIT I H LETTERS
S TA LTllSf

sTAllT CIILL TOff
CALL BI
CPI 'C'
J ~ CHE CK
CP I 'L'
J~ LO~

CP I 'B '
JZ BAND
CP I '0 '
J~ CUMl'IY
CP I "II'
J ~ IIUlDII
J"P S TAIIT

•
CHECK CALL fBUf

LX I HL.CBUf
XCll G TO DE
LilLO CLIST
MV I B.6
CALL SIlCH
JC RPOK ~ D T HERE
LXI HL.A S TR HERE
MVI 8 .BSTR-IISTIl

CALL 8MESS
JMP CHK4

RPDK LXI HL.BsTII
"V I B. C5 Tll-BS Tll
CIILL B"ESS

CHK4 L X I HL.C8Uf
Hill B.6
CIILL aLP IIUTO IIIL L BE OH f ll O" KM IT
LX I llL , AS Tll
"III B. 4 u PART I HG CHAll -Cll. II.Lf.CRu
CALL BLP AUTO IIGIII H
JllP S TAll T

•
LOG CALL f e Uf

L XI IlL.CBUf
XCH(,
LilLO CL IST
Mill B.6
CALL SRC II HH O 1l0LE
JZ L.OGI
PUSH ilL
"o11 E.L
MOil D. II DE_BEGI N
HVI B.LISEH BC-ENc
MVI C.L ISEL
CALL AC6HL
CALL HDVEC
LXI HL.CBUf.S
M.QV a.ll
MOil C. L
LXI IlL,CBU r
XCll(,
POP HL SAVED AfTER S EARCII
CALL MCVEC
JHP IIPOK

LOGI L XI HL. rs TR
HV I B.GSTII-fSTR
CALL BMESS
J HP CllK4

BANC CALL f Bur
LXI ilL . S TART "0 IIAY TO HATCII
XCH(,
LXI IlL ,OTAB LOOKI"O FOR BOllNDAR IES

BAN D2 "V I B. 6

~~~~c~n~H MUST COME BACK III CIIRRY
CMP M CHAR OF BOUNDARY
J t BANDI NEil BANO
MQV A.11 ALL TH ll U
CP I II
Jt BAN0 3
CALL II0611 L
JI1 P S IIND2

BA.. Ol CIILL AO{>IlL
SIlLO CL I S T
LX I ll L . DSTR
MVI B. E ST R- OSTR
CIILL 6H.ESS
J "P CIII(4

11 5 5 11
ilS 5 1
11552
il5 S 3
11 5 5 4
0 5 5 5

: ~ ~~
11556
IISS9
IIS6i1
e s 61
IIS62
11 51> 3
ilS64
il5 6 S
0 S6 "
ilS 6 7
05 6 6
11 5 6 9
11 578
li S 71
IIS72
es7 3
11 57 4
8 5 75
8 576
8 5 77
85711
11 5 79
11 5 88
IIS6 I
8 5B2
IISB 3
ilS84
8 S B5
11 566
8 5 B7
IIS 8 8
8 S69
11 5 9 11
0 S 9 1
0 5 9 2
ilS 9 3
11 5 9 4
11 5 9 5
115 91>
8597
IIS98
1159 9
11 611II
11 6 111
116112
8683
116 i14
11 611 S
11 6i1 6
11 6117
11 608
11 6i1 9
11618
116 1 I
11612
11 6 13
11 6 14
8 6 15
il61 6
06 17
1161 8
11619
'6211
il62 1 •
116 0 2
0623
11 6 24
1162 5
1162 6
1162 7
0 6 2 B
11 6 2 9
11 6 311
'631
0 6 3 2
1163 3
11634
1163 5
ll6 3 6
11 6 37
0 6 3 6
' 6 39
116411
11 641

l ~0Jl
I ~0Jl
!~IIA

1~0A

!40A
!40A 31 1111 II I
1 ~1I 0 3E e e
1~ 0f ae al 112
1 ~ 1 2 32 B2 0 2
1 ~15 CO ea 00
1416 CO DO 02
141B It ~3

1410 CA 37 04
14 20 H, 4C
14 2 2 CII 61 11 4
14 2 5 1E 42
1~27 CA A9 04
142A fE 4 4
I4:! C CA U 114
l42f f E 52
143 1 CA ED 114
14 3 ~ C3 15 11 4
1437
14J7 CO 7£ 113
143A 21 86 11 3
1~3D 1'8
143E 2 11. 8C 8 3
1441 11 6 116
1443 CO 'III a a
44 6 DA 54 114
4 49 21 8E 11 3

'4 4C a e 11 9
4 /OE CD 8 9 113
45 1 C3 5C 11 4
4542 1 C7 III
45 7 11 6 il6
~59 CO 09 0 3
4 5C 01 86 ill
45f 11 6 06
46 1 CD Il 11 3
464 21 8E 8 3
467 8 6 11 4
46 9 CD 13 il3
46C C3 15 04
~,

46f CO 7E il l
4 72 21 86 III
475 EB
476 211 BC III
479 116 0 6
47B CO 4A 113
41E CA 9E 114
48 1 E 5
462 5 0
48l 54
48 4 116 4C
48 6 lIE 00
48 8 CO 77 03
48 8 CO a a II I
48E 21 BB 113
491 44
492 40
49 3 21 86 8l
49 6 E8
497 EI
498 CD 03 III
498 Cl 54 il 4
4 9 E 21 f8 a a
4AI il6 12
4113 CD 119 113
4A" C3 5C 0 4
~,

4A 9 CD 7 E 0 3
4AC 21 IS il 4
4Af 1'8
4B iI 2 1 SA 8 5
4B3 8 6 86
4B5 CD 4A 8 3
4BII 3A B6 il3
4BB BE
4BC CA CB 84
U f 7E
" CII r E ell
4C2 CA DC 114
" C5 CD 77 11 3
4C8 ca 83 114
4C8 CD 77 113
'ICE 22 8C 11 3
4 0 1 2 1 E I 11 3
4 04 86 IIA
.Db CD 119 11 3
4 09 C3 5C 04

nenting reg isters. They use
he B reg ister seve ra l times
ly push ing and popping it.

Lines360-380: The BI rou­
in e is a single cha rac ter in
outine for Baudot from the
adio c ircuits. At t he front is
I three-by te patch spac e for
rutting in a jump to another
empo rary data so urce, in­
ended for checko ut. Then
o ll ows a st rong check for

t he presence of t he auto­
sta rt. If a t a ny time th is rou­
tine senses that the tones
have left the air, it causes
dupe checke r to abando n
whateve r comma nd it wa s
executi ng. It keeps the cur­
rent band and t ab le poi nt­
e rs, but it goes back to the
main pa rse r (c o m m a nd
decode) and resets the
stack pointe r, With th is
feature , if the use r get s con-

fused a bo ut what 's happen­
ing, before he enters a (CR)
to activate a command, he
can inactivate it by just
dropping off the a ir. Bl ca lls
TOASC so t ha t it return s
ASCII to the ca lling ro ut ine
in register A.

Lines 382-398: BMESS is a
rou tine for send ing ASCII
characte rs from a buffer
out on t he air . HL must
point to the buffer to be

sent, and reg ister B must
conta in the number of cha r­
acte rs to be sent. Ju st
before the first cha racte r is
sent through BMESS, TON
IS cal led , tu rning on the
trans mitte r. Since there
most likel y wil l be mu ltiple
uses of BMESS fo r each
tota l message, BME SS does
not t urn off the transm itter;
the ca lling rout ine must do
so
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lI' lIt"OOE CALL Of,.
L'LO ~ THE CALl. A

o WE N EE O SU:'£ 1 1IES H CW OP E RATORS .

Simulated printout.

Line 670: This area is
saved for fixes, updates,
a nd the like . Tq.e task as­
sumes the stack is at 0100H
a nd the table extends out to
ve ry near the e nd of mem­
ory . Therefore, a safe patch
a rea was included he re in­
side the object code.

Lines 647-648: Since all
traffic through the pro­
cessor is echoed to the con­
so le device , this cal l p ri nts
text there until the auto-­
sta rt drops out. This com­
mand was included so that
operato rs in the fie ld can
leave messages to the com­
pu t e r o p erator without
leaving the keyboard , i.e.,
se nd more beer, round up
more recruits, etc.

So there you have it.
Maybe thi s wil l help put
some of the fun back into
Field Day that the FCC
seems determined to take
o ut with a l l the ne w
pref ixes.•

Lines 677-732: This tabl e
shows the initial ized state
of the call table, conta ining
at this stage o nly the band
boundary markers,

Lines 650-668 : REMOV
wil l attempt to remove a
text string co rresponding to
the ca ll bu ffer from the call
ta ble. Note the use of the
ter m " text st ring ," Thi s
command is not only for
those loggers who log the
contact th at wasn't com­
pleted, but a lso for the
Mode l 19 users who fo rget
the shift key and for those
who forget the single-lette r
command before the ca ll
(a nd have one picked out of
the ca ll itse lf). These last
two were found to be the
two most common opera­
tor erro rs a t K50JI. Note
aga in that R(CR) will tak e
that garbage in the call buf­
fer that the user just logged
a nd remove it without hav­
ing to rec reate th at ga r­
bage.

begi n sea rc hing for ca lls
e nte red.

Lines 622-645: BAND is in
charge of ba nd changes, It
ha s to find the proper sta rt­
ing poi nt fo r each section of
the ta ble corresponding to
each band. Ba nds are ide n­
t ified here by single le tters.
A band boundary is a six­
word string ca rrying the
ASCII for its lette r ide nt ifie r
in the first word and zeros
in the other five . To find
them in the ca ll table as
they move up, before ca ll ­
ing SRC H, the DE reg ister is
set to po int where no match
can occur. Here it points to
executab le code that ca n­
not be interp reted as ASCII .
Each time SRCH re tu rns
with ca rry se t, the first word
of the st ring is checked for
the first character in t he
cal l bu ffe r. W hen t he cor­
rect sta rt ing place is fou nd ,
Hl is inc remented to t he
fi rst location beyond the
boundary and then stored
at Cl lST as t he place to

Lines 595-620: lOG wil l
put a ca ll into the ca ll table
at the end of the current
band segme nt if it is not
there al ready . If it is a lready
there, it issues a message to
that effect and does not
doubl e-entry . It could be
used in lieu of CHEC K to
save time as it a lso ca lls
SRC H

Lines 573-593: CHE CK IS

used to find out if a pa r­
t icu lar ca ll has been en­
tered previou sly on thi s
band . It prim arily call s
SRCH to do thi s, but it a lso
provides the proper me s­
sages and a sta nda rd return
to ST ART which echoes the
ca ll buffer. This sta nda rd
return is also used by the
rest of the comma nds .

string. All comma nds are
single lette r for speed of
use . Any additional com­
mands need only a CPI·JZ
pa ir to jum p out a nd ex­
ecute the new comma nd . In
this se tup, each execut ion
module is responsible for
ca ll ing FBUF if it needs text
in the ca ll buffer.

Lines 555-5 7/: Here is the
ma in command decoding

Lines 494-549: These a re
the text strings se nt rout ine­
ly as respo nses. They a re
re fe rred to by the la be l at
the beginn ing of the string
and the length is fixed by
the assembler by subtract­
ing the add resses of the
e nc los in g label s . Th is
makes the strings easy to
c ha nge during re-assembly.

Lin es 459-490 : FBUF
handles the filling of the
cal l buffer . It ca lls 81to get
c ha rac te rs, handles the rub­
out (here defined to be a
pe riod, "."). and even ter­
minates the task in progress
if the user elects to rub out
the command lette r. If the
ca ll being e nte red has less
than six c ha rac te rs on the
termi nating (CRl, FBUF fills
out the buffer with blanks
so that the bounda ry strings
remain the on ly ones with
ze ros . If the fi rst character
e nte red is a (CR), the buffer
is left untouched, a llowing
the user to execute a sec­
o nd command with t he
sa me buffer contents, such
as logging it after checking
for it .

RU. "OV . CON TEN T S OF CAl.L B'Jfft R { AI

L'LO~ P I CKtO OOT Of CALL

lIE HOVE THAT ~A1\ B A ~ E (T)

~' BANO C H AN~£ PI CHO O\l T OF P~HIX

IIBLT
ux r,
"" rWB SKOt
NO BAN O ' ~KO t

WABlIOF
NOT IN L i st .

IIA2ALA

,"',
""'..........HE1I E

H ~R~ 15 SQ~ ' SJ ~UL A T.~ Q U T~T OF THE P~O & R A ~ AS IT
·.~UI.O APPE"'~ ON TH E CONSOL E 01 THE 1 ... %51 O ftOC E S SO~·

TilE LU T J UST I ! I Ee L IN ES COHE F'lO" THE II EL D. THE
IN DENT ED L 1'1.5 ARE pR OCESS OR ANS WE RS.
THE COH..ENTS, OF COURS E, ARE ADDED HE~ E

FOR E" Pl.. "'>I "'T!O N...
0AN O. '" ES TA aL l SH BAND

c weS AIlC CHEC K TABL E FOR THI S CALL
OK WBSAs e THI S CALL OK

LWeS AB C Lo~ 'T
OK WBSAIIC LOOOEO

CW85A BC TRy IT A o A I N
O~ P WBSAlle ALRE ADY THEilE

!l.·.. e SABC 'U.oOVE I T
OK WBSAs e RUIOVED

Clle SA5C HOW CH ECK 11 AU.IN
a ll waSABC NOW OK TO WOR H ADAIN

LweSA8C LO~ IT A ~ A I N

OK WBS ABC LO ~~E~

R RU<OOt IT {SKO~TK AN~ ~ O ~'"

OK W ~ , A BC R E "OV£ ~ A~A1N
C CHECH 11 A~AIN. WBS ABC S TI LL IN CALL BOf H '

OK . BOABC OK TO . ORK A~ A I N

ec
ll ANO'O

L ol AEL
OK WI AEL

L .aLT
OK wa L T

•••••••• • • NOW HERE A ~£ EXAMPLES Of COMMON E ~~O~S

Lines 422-449: SRCH uses
COMP to do a sea rch for a
match to the text string in
the ca ll buffer. Between
unsu ccessful compa riso ns,
it initializes ZEROS and
NOTE Q (the counters fo r
COMP), se ts up the Hl reg­
ister to the next string in the
cal l table, a nd se ts DE back
to the be gi nn ing of the call
buffer. A sea rch ca n e nd on­
ly a t the boundary in the
cal l tab le of the next band
(carry se t) or with a match
to the ca ll buffer (eq ua l bit
set).

Lines 4D0-420: COMP is
used to chec k for matc hing
text in the ca ll buffer and a
ta b le e nt ry. As written,
COMP will check va riable
length strings, but in dupe
c hec ke r, t he strings are
a lways six cha racte rs long.
If respec t ive cha ra c t e rs
don ' t match, data word
NOTEQ is inc re me nted.
Boundary st rings in the ca ll
tabl e a re found by detect­
ing zeros in the ca ll table
st ri ng.

Since the call buffer is
fi lled out to six c ha racte rs
wit h bl ank s , on ly the
boundary st rings wil l have
zeros .

~ IST

0 1I0IIoI
lol l I II

I '"'"a1 4101
01 5 ~

e l ~ e

III n
II I U

~m
101 2 111
eaae
11 2 38
li eu
0 2 50
0200
02 7 0
11 2U
0 2~0

03 n
0J10
03 20
11 33101
0340
03 5 0
101 3 0101
0 JHI
8380
0390
ibn
0 4 1 0
II 42 11
0"3 0
0 4 4 0
0 4 5e
0 4 40
041 0
04 0 101
11 4 9 0
esea
II , I II

101) 2 0
0 , 30
0 540
0, ,0
eeee
i sn
e, 80
0 5 9 '"
aeee
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SWISS QUAD Series • PORTABLE TOWER
SQ·22

-m
•'-~>

-Ught Weight
-High Stability

eHigh Quality

Aluminum Alloy

-3 Sizes Available

-fnc 2%" thrust

Bearing
• S022 $45.95

.S010 $59.95

-TE35A 11.6'tower

$149.95

-TESSB 18' tower

$214.95

-TE75C 25' tower

$279.95

PORTABLE TOWER -

EASY TO ERECT ANYWHERE !!

GOOO DX HUNTING

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 ~UAD OR YAGI. THE SO·22 AND
SO·10 PROVIDE THE OWNER WITH SUCH
FEATURES AS SIMPLE ASSEMBLY AND
LIGHT WEIGHT.

50·10

.-
~

"\

1\

$29.95$169.95

KR·500K R-400KR·600KR·2000

$249.95 $139.95 $84.95

TOLL FREE H 1·800·654·3231

TET U.S.A., INC. VISA'

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL : 405·360·6410
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Chris Bowick WB4UHY
149l.1 Holland Street
Melbourne FL 31935

AID Converters Explained!
- another enigma unraveled

Fig. 1. This graph indicates how an analog signal is Quan­
tized through a decision-making process inside of the
NO. When the analog vol tage to the AID reaches 19.5
millivolts, the decision is reached to calf this level binary
()()()()()()()T. Similar decision levels can be seen at 58.5 mV,
97.5 m V, and so o n througho ut the 0- to 10-vo lt input
range.
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The binary output for
corres ponding input volt­
age levels can be seen in
Table 1. Notice that the al l
ones in the binary coding

Suppose we have just
pu rchased an AID with an
a llowed input voltage
range of 0 to 10 volts and an
outpu t which ta kes the
form of a n B-b it bin ary
word. Well , we all know
(don' t we ?) that a binary
word with n bits has 2" dif­
fe rent binary levels. There­
fore, with an 8--bit output
for our NO. we have 28 or
256 different states which
we can use to represent the
o to 10 volts present on the
in p u t. With o u r grade
school education, we can
deduce that the least signif­
icant bit (lSB) of our B-bit
word would the n have a
va lueof 10volts/256 = .039
vo lts. o r 39 m illi vo lt s .
The refore, as the inpu t volt­
age to o ur NO varies, volt­
age changes as small as 39
millivolts may be detected
(see Fig . 1).

explain them.I It is thi s digi­
ta l word, then, whic h is
available to our computers
fo r man ipula tion. But let's
slow down a bit and take a
look at a sample NO to
clarify things.

that of a vo ltage across a
thermistor. A thermistor is a
solid-s ta te device wh ich
cha nges its e lec trical resis­
tance wit h tem perat ure .
Therefore, the NO "sees"
the temperature (an analog
level) of the thermistor and
changes it to a digital word
which our compu ter wou ld
be a ble to understand .
Another example would be
that o f lo oking a t t he
vo ltage a cro ss a st rai n
gauge . A stra in gauge is a
resistive device which has
an electrica l output propor­
tiona l to the amount it is
defo rmed u nde r st rain .
Again, this is an analog
level and must be changed
into something which our
computer can understand .
The input voltage levels to
most NOs must be li mited
to some finite value, and
that va lue is generally
something in the range of
± 20 V, ± 10 V, +5 V, or
+ 2.5 V.

The output of an N O
converter is usua lly a +, 6-•
8--. 10-, or 12-bit digital word
that is proportional to the
analog voltage level at its
input. This digital word can
be in binary, binary coded
decimal (BCD), or two's
co mplement form. (I will
assume that these terms are
famili ar to you and will not

• •:: ::

analog-to-d igita l converter
as "A c ircuit tha t changes a
continuo usly varyi ng volt­
age or cu rrent into a digital
output. The input may be ac
or de, and the ou tput may
be serial o r paralle l . . ."
This is quite a broad defi ni­
tion and doesn't really tell
us too much, so maybe I
sho uld expound upon it a
little bit.

The inpu t voltage to an
AID could be from almost
anyth ing imaginabl e. One
possible exa mple could be

gUU "l&T10~ ~ ......LOG ' ~ "" f L[!I n S

,

r---• ,•,
~ ___ .J ,, ,

•, •, ••

".. ,,, /~c,s,o~,
L[VEL ,,, , ,, , ,

, , , ,, , , ,
• • • • • • • • - 0

0000 0'00

0000 00

"" '"

ecce ecce

What is an A/OJ

Radio Shack's Dictionary
of Electronics defines the

, -

I t' s my bet tha t the over­
whe lming major ity o f

you computer enthusiasts
out there don't really know
what an ana log-to-digita l
converter is. much less how
it is used. Well. this is your
chance! After all, contrary
to what most of you be­
lieve. the ma jority of the
world is ana log. So. if you
can't beat 'em ...



Photo A. Photo by Vernon Brady and Mike Sinclair.

Binary Coding
()()()()()()()(

()()()()()()()1
ooooooio
ooסס0 100

()()()()1000
0001()()()()
001 ooסס0

01000ooo
1()()()()()()()
11000ooo
1111 1111

•

,

Input
Voltage Level

0.000
0.039
0.078
0.156
0.313
0.625
1.250
2.500
5.000
7.500
9 .960

Approx ima tion (see Fig. J) .
This is the method which is
generally used in practice
because of i ts h igh speed.
Here's how it works , At the
sta rt of the conversion cv­
c1e, the MSB of the DIA is
set to 1. This correspond s to
an ou tpu t voltage f rom the
D/A of VI of full scale. This
D/A o utpu t voltage is com­
pared to t he an alog in pu t
vo ltage. If it is sm aller than
the input voltage, then the
next l SB of the D/A is set to
1. Now the D/A's ou tput is

•

•

Tab le 1. The bina ry coding
for a few different values of
input voltage to the AID can
be seen above. Remember.
there are 245 additional
values of voltage that can
be represented with the 8
bits of binary data available
to us.
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accurate. but it ca n be real­
ly slow. Its conversio n time
is proportional to the input
voltage, so the greater the
input voltage, the longer i t
takes to produce the binary
word at the outpu t. Th is can
tend to be a problem in ap­
plicat ions where time is a
co nst ra int. In som e app lica­
ti ons, using an up-down
counter w ill speed things
up a bit becau se then the
co unte r ca n co unt either up
or down from its previous
value rather than hav ing to
be re set at the beginning of
conversion and count ing
up.

The other m ethod of AID
conversion to be examined
here is ca lled Successive

•

CO..PU ATO"

....... ,
. ' ...utov" ' [ ".

' n

•
•

• • • • •
•

co.

" ".

•

•

......OG

' ''PU T

Fig . 2). Here's how it works.
When conversion begins, a
clock is gated to a b inary
counter. W ith eac h clock
pulse. the ou tput of the
counter cha nges its binary
sta te. Thi s binary output of
the counter is the input to a
digital-to-analog converter
(D/A ). A s the binary co unt
increa ses, the voltage, Vx­

at the output of the D/A in­
creases, When V x compares
equally to the analog input
voltage, the c lock is gated
off and the conversio n pro­
cess ceases, The output of
the b inary counter is then
proportional to the analog
input vo ltage.

This converte r is simple
to implement , cheap, and

Fig. 2. The counter-type AlD ;n simplified form can be seen
here. See the text for explanation. M SB = most signi ficant
bit. L5B = feast significant bit.

How Does the AID World

To truly know all there is
to know about an N O, we
-eallv shou ld study things
li k e quanti z ing theory ,
sampling theory. digital
:::od ing theory, f i lter theory,
and a lot o f o ther forbid­
fing subjec ts in which I'm
ture none of you is reall y in­
.erested. Pages and pages
of information cou ld be
vntten on these subjects,
Jut the purpose of this arti­
: Ie is not to make engineers
Jut of you , but to int roduce
(OU to som ething which, if
rsed correctly, cou ld open
rp a whole new fie ld fo r
vou.

A lo t o f different meth­
ods have evo lved over the
(ears to obtain AID conver­
non, bu t all o f them pro­
fu ce the same end result.
Ihe resul t is, o f course, a
fig ital word wh ich is pro­
oort ione l to an analog vo lt­
age level present at the in­
Ju t to the dev ice. Som e
nethods are slower than
ethers, some are more ex­
oenstve. and some even
lave a higher conversion er­
'o r than others. The one
(au choose to util ize in
(our system is up to you .
Ne will look at only two of
:he many ways in which
'\/0 conversion is obtained,
:he two methods w hich I
"eel are the ea siest to
.mderstand .

The Counter type of AID
.s one of the simplest and
cheapest to implement (see

: o lumn do not correspond
to the ful l -sc a l e vo lt­
age of 10 V, but to 10
volt s- 39 m V = 9.96 volts. I
m ight add here that the
higher the number of bits
on the o utpu t of an N O, the
highe r is i t s resolution.
Therefore, w ith a 12-b it
AJD, the 0- to 10-volt input
: ould be represented in 212

A096} d ifferent increments.
The l SB would then have a
..alue of 10 volts/4096. or
2.44 mill ivolt s. We could.
therefo re, recognize a volt­
age change on the input as
smal l as 2.44 mil l ivolts,



Photo B. Datel Systems offers a complete fine of AID con­
verter products. Here are iust a few. (Courtesy of Datel
Systems, Inc. )

All of these ana log inputs
can be detected and cor­
rected through "feedback"
networks with the use of
AID converters.

Fig. 5 is a block diagram
of a basic control system
utilizing an AID. In this
system, the input signa l is
applied to the N O which
conve rts the sig na l to
d igital fo rm. The micropro­
cessor takes this d igita l in­
fo rma t ion and cond uc ts
some kind of d ecis ion­
mak ing process, O nce a
decision is reached, the pro­
cessor feeds this informa­
tion back into the system to
compensa te fo r any d is­
c repenc res.

I am speaking in ge ne ra li­
t ies here because I do not
want to limit myself to one
or two applications. The
field is extremely wide
open, and a litt le imagina­
tion will take you far . For
example. couldn't we use
the NO and microproces­
sor combination as a sim­
ple , direct-readout, sma rt.
d igital voltmeter?

What's Available'

Table 2 is a brief list ing of
some commonly-ava ilab le
AID s. While it is possible to
find AIDs for less than $15,
it a lso is possible to find
them for as muc h as $900. I
don't mean to scare you

What is an AID Good Fod
AIDs can be used with a

tra nsd ucer to provide a dig­
it a l o utput w h ic h cor­
re sponds to a physica l
parameter suc h as pressure ,
temperature, strai n, or pos i­
tion. In the beginn ing of thi s
a rticle, I menti oned br iefly
how tem perature and stra in
could be measured with a
thermistor and stra in gau ge,
respec tively. The possibili­
t ies he re a re endless . For ex­
amp le, a thermistor and
AID could be used for a
d igi tal the rmomete r. a
temperature control system
fo r cooking, a temperatu re
control system for heating
the home, or a fire alarm
system. A stra in gauge and
AID could be used to detect
illegal entry through locked
doors or windows and for
many other stra in-related
uses.

Pre ssure a nd po sition
tra nsduce rs can be put to
good use in much the sa me
way: detecting and correct­
ing gas pressures o r detect­
ing the posit ion of a joy
stick for compu ter ga mes .

depe ndent upon the ac­
curacy of the D/A conve r­
sion techn ique used.

We ll , now we know what
an AID does and basica lly
how it does it, but how can
it be used?

••, ...'!!•••••• '

tal number represent ing the
input. A sample of the suc­
cessive-approximation ana­
log-to-di gi tal conversion
process can be seen in Fig.
4, whic h might he lp to ex­
plain things a b it.

The success ive-app roxi­
ma t ion type of AID oper­
ates with a fixed conve rsion
t ime pe r bit an d, therefore ,
no matter what the input
voltage is, the conve rsion
time is the same. The ac­
curacy of this technique is

............ .
• • • • • • • • • • •

••

again compared with the in­
put voltage. If the input
voltage is still larger than
the DINs output voltage,
the process continues . If,
however. the D/A's output
exceeds the input vol tage,
then the bit which was just
set to 1 on the D/A is now
set to zero (0), the next LS B
is se t to 1, and the process
continues all the w ay down
to the very least significa nt
bit. The outpu t register then
conta ins the complete d igi-
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Fig. 3. A simpli fied schematic 0 1the successive-a pproxima­
tion technique for AID conversion. In this technique, the
program mer in the diagram simply makes an educated
guess as to the value o f the analog input voltage and then
compares this guess with the actual value. In this manner,
each guess is closer and closer to the ac tuaf input vetue.

"....Rl 124

Fig. 4. This depicts the guessing process wh ich the program­
mer goes through while closing in on the actual input­
voltage level. If the program mer's guess is too high, the bit
which was jus t set to 1 is reset to 0, and the nex t LSB is set to
1. This process continues until the least significant bit is
assigned its final value.
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Fig. 5. One of the man y uses for N Ds is in the area o f feed­
back and contro l systems. An analog voltage level repre­
senting position, temperature, stra in, pressure, speed, or
practically an ything you wish is converted to digital form
with the N O. The microprocessor then reads this informa­
tion and makes some decision in response to a question
such as: Is the temperature correct? Is the pressure roo
high? How fast is the electric train going? Is the printer near
the end of the page? When a decision is reached, the pro­
cessor outputs a digita l word to correct or change the pres­
ent situation. The D/A converts this word to analog form
and the feedback network makes the necessary changes.

Photo C. A nalogic Corpora tion is another large manufac­
turer o f N Ds. Pictured abo ve is one of their more expensive
units. (Courtesy of Ana/ogic Corpo ration)

aw ay, but as with anything
else, you can pay as much
for an AID as you wan t. The
higher the performance. the
more the cost to you.

Choosing the Right AID

The N O selection pro­
cess can be qui te m ind­
bogg ling if you don' t kn ow
what you are looking for !
There are al l k inds of speci­
fi cations listed w hic h, for
the hobby ist. aren' t all that
important. $0 now we will

wade through the specifica ­
t ions which normally are
listed and d ip ou t those
which I feel are most impor­
tant for the average hobbv­
ist.

One of the f irst th ings w e
need to decide on when
c hoosing a n AID is its
resolution . The resolution
of an AID is a measure of
the degree to w hic h it can
disti nguish changes in volt­
age on its input and is deter­
mined by the num ber of

bi ts on the N D's ou tput . For
exam ple, a 12-b it AID has
more re solut ion than an
6-b it AID, and therefore can
detect sma ll e r v o l t age
changes on its input. If an
ana log vo ltage variation is
to be digitized and stored in
m emory for later reproduc­
t ion th rough a digita l-to­
ana log conversio n process
and the output signal has to

be a fai thfu l reproduction,
then we wou ld need as
much resolution as possi­
ble. If less accuracy is dic­
tated, how ever, the number
of bits could be reduced .

The coding of the outpu t
of an AID also is very impor­
tant. Cod ing merel y defines
whether the output of the
AID is in binary, BCD, or
tw o's complement form. If

Manufacturer Item Resolution Coding Power Input Voltage Conversion Price
" Bits or Current Range Time (1 978)

Datel ADC-MC8BC 8 Binary +5 Oto + 5, +10 V 500" S 8.00
Dalel ADC·EK8B 8 Binary . 5 0 10 10, ±5V 1.8 ms $ 11 .50
Dater ADC·EK10B 10 Binary . 5 0 10 10, ± 5 V 5.0 ms S 26.00
Dalel ADC·EK12B 12 Binary . 5 0 10 10 , ± 5 V 20 ms $ 34.00
Dater ADC-ECONO 6 Binary ± 15, + 5 + 5, +10, ±2.5, ±5V

50 "
$ 29.95

Dalel ADC·89A8B B Binary ± 15, + 5 0 1010, ± 5V 2oo ,..s s 69.00
Teledyne 8700CJ B Binary Vdd3107 ± 10 mA 1.25 ms s 11.95
Teledyne 8703CJ B Binary Vss -3to -7 ± 10 mA 1.25 ms s 13.75
Teledyne 8704CJ 10 Binary vss - 3 10 - 7 ± 10 mA 5.0 ms s 17.25
Teledyne 8701CN 10 Binary Vss - 3to -7 ± 10 mA 5.0 ms s 23.50
Teledyne 8702CN 12 Binary vss -3 10- 7 ± 10 mA 20 ms s 29.75
Teledyne 8705CN 12 Binary Vss -3 to-7 ± 10 mA 20 ms S 35.00
Analogic MN2301 3V, digil s BCD " 5 . 2 V 100 rns S 24.00
Analogic MP2410 10 Binary + 5, ± 15 ±10, ± 5, 0 10 +10, Oto +5V

30 "
$ 95.00

Analogic MP2112 12 Binary + 5, ±15 ± 10, ±5,Oto +10, Oto + 5 V 7 " $219.00
Hybrid Systems ADC586-8 8 Binary .5 o to 10 V 1.8 ms $ 19.00
Hybrid Systems ADC586-1 0 10 Binary . 5 Oto l0V 6.0 ms S 33.50
Hybrid Systems ADC586-12 12 Binary .5 o to 10 V 24 ms $ 45.00

Table 2. A listing of some o f the commonly-available AID~ on the market today. If you would like more in formation about
any particu lar product, consult the manufacturer. A lis ting is provided for your co nvenience at the end of th i_~ article.
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Ust of Manufacturers

you don't know how the da­
ta is represented, it prob­
ably can't be very mean­
ingful.

The power requirement
of most N Ds is on the order
of ± 15 V, ± 5 V, or some
combina t io n thereof. It
would be to your advan­
tage, of course, to choose
an AID that fits your pres­
ent su pp ly c a pa b ili t ies.
Howeve r, in so me cases, a
new power supply might be
necessary.

Ana log inpu t vol tage
ranges vary qu ite a bit in
AIDs. As in most devices,
t hese vo ltages a re t he
" ne ve r-e xce ed" vo ltages
and ca re must be taken to
adhere to the limits. These
voltages therefore repre­
sent the range of input
levels which the N O can
convert to digital form. In
some of the more expensive
AID s, the input-voltage
range can be programmed
into the device thro ugh a

simple pin connection. This
is usually a choke between
two ra nges such as either 0
to 10 volts or + 5 vo lts and
not so me arb itrary voltage
set by the designer. The less
expensive units are not so
fl exible and mu st be pur­
c hased with a spec ified in­
put range.

In some analog interfac­
ing applications, time is an
important factor . In these
cases then, the conversion
time of the AID could be a
potential problem. The co n­
ve rsion time is defined as
the time between the com­
mands "start convers ion"
and "e nd of conve rs ion." As
wa s s t a te d p rev iou s ly ,
some AIDs are faster than
others. If time is no prob­
lem, then a cheaper and
slower N O would seem to
be indicated.

There are quite a few
more specifications listed
by most manufacturers, but
it is my feeling that for o ur

purposes those listed in the
above paragraphs should
be sufficient to at least
make prelim ina ry selec­
tions as to the co rrec t AID
for the job.

Conclusion
The analog-to-digital

converter is qu ite a power­
ful tool and. as suc h, can
greatly increase the power
of our home-computer sys­
tems. Just think of the co n­
trol problems that can be
so lved by you consultant
types with the use of th is
device.

1. Datel Systems, Inc ., 1020G
Turnpike St., Canton MA 02021;
(617}-828-BOOO.

2. Hybrid System s Corp., Dept.
G, Crosby Drive, Bedford Re­
sea rc h Park , Bedford MA
01730; (617)-275-1570.

3. Ana log Devices, rnc., Dept. G,
Box 280, Norwood MA 02062;
(617)-329-4700.

Thi s a rticle is by no
means complete in itself. lt
was meant as a genera l in­
troduction to the world of
analog-to-digital interfac­
ing to your computer, and I
hope that it has brought
you one step closer to con­
quering the analog world.•
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• SoUd State
• 240 watts DC SSB/CW
• 16()..lO meters, WWV

(2 auxiliary band positions are
available for future expansion)

• RF Speech Processor
• sse, CW, AM, FSK
• Built·l" SWR Meter
• Excellent Dynamic Range
• Aaxlio Peak/Notch Filter· V_ Bsndwldth
• Full Une of Accessories

• OPTIONAL DIGITAL MEMORY SHIFT ("OMS"),
2dlscrete memories. Stores Indlvldual'requancles

or ..... as 12 fun rage VFOe (500 kHz eoch)
k E....

SOMETHING DIFFERENT
fie FT-107 Series with "OMS"*

"It's A Cut Above The Rest"

W&§§Q::!J ~" \lfil
The radio. '\7 1179RR

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 9On3 _ (213) 633 4007

YAESU ELECTRONICS Eastern Service Ctr.,9812 Prlnceton-Gktndale Rd.,Clncinnatl, OH 45246

"CWfAM Fitters Opliorlal

(Receiver Section) FT·l07 TRANSCEIVER SPECIFICATIONS (Transmitter Section)

Sensitivity: 0.25 uV for lOdB SIN. GW/SSB. FSK Power Input: 240W DC (SSB/CW) BOW DC (AM/FSK)
1.0 uV for lOdB SIN. AM Opposite Sideband Suppression: Better than SOdS

Image Rejection: GOdS except 10 meters (SOdS) Spurious Radiation: - SOdS.
IF Rejection: 70dS Transmitter Bandwidth 350-2700 hz (-6dB)
selectivity: SSB 2.4 kHz at - 6dB, 4.0 kHz at -60dE\. Transmitter : 3rd IMD - 31dB neg feedback 6dB

*CW 0.6 kHz at - 6dB, 1.2 kHz at - GOdS. Transmitter Stability: 300 hz after 10 min. warmup
-AM 6 kHz at -6dB, 12 kHz at - 60dS less than 100 hzafter30min.

Variable IF Bandwidth Antenna Input Impedance: 50 ohms
20dB RF Attenuator Microphone Impedance: 500 ohms
Peak/Notch Audio Filter Power Required: 13.5V DC at 20 amps
Audio Output: 3 watts (4-16 ohms) u 100/110/117/200/220/234V AC at 650 VA
Accessories : FV·107 VFO (standard not synthesized) ""FP-l 07 or FP-107E Optional

FTV-107 VHF (UHF Transverter)
FG-107 Antenna Tuner
SP-l07 Matching Speaker
FP·107 AC Power Supply

',ICe And Spe<:,hcatKms SUbject To
;n,y,g" WJtroout Not..::" Or ObltjJal>Of1



0.... _ i0oi. _ lIM
_ 1S cr-... .... 01_--..,- --._n, . !:

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

Sick of NetWOf'k TV?

SatelliteTVi
FOR THE HOME

SLOTTED ARRAY
ANTENNA 0""378

. 2100 + 1- 100 MHz

I,
. 16 dBi goin
• 14 x 98 degree beamwidth
• H or V polarization

'I
• Type N connector
• low wind loading
e Nodined

II
e 24" x 5" x I"
eMost mount
• Superior to 20" d ish
e Commercial grade
• Most mount

Postpoid...._.................................................535

Optional small cornet" reeectce narrows
beam WidUl to 14 x 14 degrees; in-
creases goin 4 dBi. FRs:: PlAN.

HVB 1508 Ports o'ccn
Plano, Texas 75075

lCS,inc. ®
1125 N. Golden State Bl vd. 1Sui te G
Turlock, CA 95380 (S) ~
(209) 667·2888 / 634·8888 ~

We .re ex p.riencing tft lephon. di fficu/Ues.
pl. as. keep trying.

•

W. don't just sell Intonnallon!
We Manufacture Hardware!

'Ib<.- $OI.IIetI of 50 "" I 3 to.-~ taslnl goOW'il'll held
o/~bOI'I$.Hete IS' tow COSl..-try O'ItD !roe
'ascona.mg area ol mlCtOW" .... \ed'lIdog~ We ott....
a ...... '9011. -.e 01 iltlte<V\aS. ,_."' • • prll'-amps.
powe< a.oppIoe-s. ell: Cal or wtftl lor de\aIIs

Our 94 peg. cal.1og and InlormMIon book ,...
the whole slory! lnellpensl....dllhn. high PlO­
leeds, computer liming IOftW''''' SpKs, kits
and morIl Send $1.951odllyt

C.;~~ ,
24·hoUf C.O.D Hol/ine ~

(305) 339·7600 r.tt;-r-.
SPACECOAST RESEARCH 0"" 30ll

DtpI. S. P,O. Ilol: 442. Abn... Spmvs , FL 3V01

• MICROWAVE TRANSISTORS

• AZ·EL OPTION KITS

• MICROWAVE DIODES - - -

• PARABOLIC REFLECTORS

• ALUMINUM FEED-HORNS

MICROWAVE ANTENNAS&KITS,

~•.

Ins,de View - RS·12A

$99 95

539 95

$H 9 95

$161,95

5 1 3V,X6Y,X9 8

3 4 3V, X 6~ X 9 5

9 12 4Yd 8X 9 13

16 20 5 X9 X10Yl 20

25 35 5 X11Xl1 29

25 35 5 X11 X11 29RS·35A

RS-20A

RS·12A

RS·1A

RS·35M

SPECIAL FEATURES
• SOLIDSTATE E LEC TAO ~I CAllY REGU LATED
• FOtD·BACK CURAENT LI MITING Protects Po w. , Supply trom

.~cessl ~ e current & contmuous s ~or1ed out~. r.
• CROWBAAOVERVOLTAGE PROTE CTION on Models RS·7A

A5-12A. A5-2OA. RS·35A. AS·2OM & AS-35M
• MAIHTAlNREGULATMlN & l OWRiPPlE eue... 'Ille ,"put Vollage
• HEAVY DUTY HEAT SINK. CHASSIS MOUNTFUSE
• THREE CONDUCTOfl POWER CORD
• ONE YEARWARRAN TY . MADE IN US A
• VOlT & AMP METERON MOO£L5 A5-2OI.l & RS-~

ASTRON POWER SUPPLIES
• HEAW DUlY • HIGH QUALIlY • RUGGED • RELIABLE •

' ICS -clntermittent Communication Service (m Duly Cycle)
11 nat nall'bll " your IKal dllilf. pleue cenllCI ulllirldly.

ASTROI mAMPREGULATED
PERFORMANCE SPE CIFICATIONS POWER SU PPlYModel RU D.
• INPUT VOlTAGE: 105· 12S 'lAC 16 Amps conllnuovs
• OUTPUT VOlTAGE ' 13 8 VOC rllOS voilS 20 Amps ICS'

flntern.,lly Ad,ustable l1-1S VOCl S' ~H) '" 9"(WI " lOS 10)
• RiPPlE: tess lh.,nSIn. peak to peak (lull load & 10"- lonel Shipp,ng We,ghl 20 Ills
• REGULATION :!:.OS volts no load to lull load & 10 "'" line to h,gh IlIIe PrIt. . . $117 ,95

OIl..- "".1. roWER lu"un .1•• ,•• II . blr. (Sa~ leaMn arid spec,hc,loons as 'I/O.el

Continuous ICS ' Sin lin.) Shipping
Modtl Duty {amps, (ampsl HXWXD WI. Ubi.)

n,ASTRON
I~ CORPORATION

1971 South Ritchey street
Santa Ana. CA 92705
171 41835·0682 ~ 35' LI

OA.TA SERVICE COMPANY
31 10 Evelyn Street 0"" 346
Roseville , MN 55113
612·636·9469
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YOU ARE LOOKING AT
EVERYTHING

THAT IS NOT ON SALE
THIS MONTH

AT HAM RADIO CENTER

FOR BEST PRICE-FAST DELIVERY
CALL TOLL-FREE

• • •

8340-42 Oli,e BI,d. • P.O. Boll 28271 • St . l ou is, MO 63132
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COMMUNICAT IONS
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Monl,Ord.r. a ' Chl cll
"'li l a' Phon.

UNlunS6b

I?a.BOX 6302; ARLIN GTON . TEX. 15011
817- 285 03, t

• Kits for over 300 Models of CB
Aadios

Kit Iuppl l.d .. it h 15101111

brolhU'I. PC baird. Diodl ..
C h ip Cl IO .. 1I1nl ' llo" .11>4
I II peru 10 c: o m p ll t . I
",O'll inll b a ird.

• Low Cost from $10.00
Easy to Install with Ail lnsi ructioos
Tune-Up Procedure Alignment

not _..
I"~IU'

-- -----

Finlll, I luau.. dllilln
.. ith I 1"'111 l ir• . PC balr"

mounll an blc:k 01 c all•• Cln.
" C baird c onllinl I RI Imll,
"iur , t.e . Ind In II Imp.

!H E 9qAG9~ BOARD

I
I. H

10 METER CONVERSION KITS
FOR CB RADIOS AM·FM & SSB

..-..,......

Compact @@@[]l)@UiJi)o@®Dg

&~!ITTY

•

• • •
\\,\\\11 II r1, /'IJ/,/

We speak your language
$169.95 buys the most economica l terminal unit available today
- not the cheapest. but the best tor the price. The TU-170 is a
single unit that connects your rig , printer. and computer at on
economical price. That's a language anyone can understand.

Flesher Corporation ~"
P.O. Box 976 to peko, KS 66601 913· 234·019B
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With the compact ATR-6800, you can forget about RFI ... Add
silent RTIY I CW I SSTV capability to YOUt station with equipment
that's designed to be ham gear! Unlike plastic-cased home
computers , your ATR-6800 will sit right next to your kilowatt and
ignore it! (And your receiver won't know it's there cithcrl) By
combining everything in one rugged aluminum enclosure, we have
eliminated another source ofRFI - all those boxes and assorted
cables. The ATR-6800 is really complete; the AFSK-terminal unit,
keying circuits, video drive, computer ... everything's inside for
direct connection and control of your transceiver. To get the full
story, write for our ten page brochure or pick one up at your local
dealer. Microlog Corporation, 4 Professional Drive, Suite 119,
Gaithersburg, MD 20760. Telephone (30 1) 948-5307.

MICROLOG ~"
Innovators in Digital Communications
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Ed Ingber WA6AXX

10816 Northridge Square
Cupertino CA 9501 4

A Computer-Controlled
Talking Repeater

- part II: microcomputer details

Photo A. CPU-1A microcompu ter mounted on main con­
trol board. I/O signals inte rconnect through A P Products
Great Jumper™ cables.
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T he first part of this arti­
cle provided a descrip­

tion of the principal fea­
tures of the control system,
the design approac h, and
overviews of the hardware
and softwa re . Thi s part
desc ribes deta ils of the
microcompu ter hardware
and the softwa re nucl eus.

Th e m icr ocompu t e r
block diagram is shown in
Fi g . 1 . The Pr agm at ic
De sign s CPU-1A sing le

boa rd microcomputer pro­
vides the 8085A CPU, six
programmable I/O ports,
two programmable count­
er/t imers, two blocks of 256
bytes of RAM, and sockets
and decod ing for t wo
EPROMs. The breadboard
area o f the CPU·1 A was
wired to contain one add i­
t iona l ROM socke t, a n
e ight-bit la tch as an add i­
tional output port, an eight­
input multiplexer as addi-

tiona I inputs, a watchdog
timer, an N O converte r. a
binary divider, and edge
connectors for the Telesen­
so ry spe ech sy nthesize r
boards and a sma ll CMOS
RAM board.

Program Memory

The so ftwa re was oe­
signed to be ROM resident,
un li ke ma ny trad itiona l real
t ime con trol p rogram s
which exec ute from RAM.
RAM re sident soft wa re
must be loaded from a dis k
or communications line, in­
cre as ing t he complexity
and cost of t he system.
ROM resident software is
ready to execute immedi­
a te ly upo n powe rup . It
allows the use of a small,
low cost, single boa rd com­
puter and results in a high­
ly reliable system.

It was hoped o riginally
that the computer program
wou ld fit in the 4K of ROM
provided directl y o n the
CPU-1A. As the program­
ming progressed, it became
clea r that restricti ng pro­
gram size to 4K would have
required leaving o ut fea­
tures. A thi rd ROM soc ket
was added in the bread­
board area to allow up to

6K of program ROM using
2716s. Add ress decoding
for the ROM was obtained
from a spare output of the
exist ing decode r IC on the
CPU-1A- The fina l program
used 5Y2 K of the available
6K of ROM.

I/O Assignments

At first glance, it would
se em tha t an e no rmo us
amou nt of I/O wou ld be re-­
qui red to interface the com­
puter to the repeater, mak­
ing it impractica l to use a
sing le board compute r.
Careful sha ring a nd mult i­
plexi ng of ava ilable ports
reduced the amount of I/O
hardwa re requ ired with just
a small amount of extra
software. The enti re 110 is
accommodated by the two
programmable If0 chi ps on
the si ngle board computer
plus an oc ta l latch a nd an
e ig ht- in pu t multip le xer .
Several spare bits remain
for future use. Si nce the en­
t ire computer bus is ava il­
able on a sepa rate connec­
tor on the CPU-1A, virtua lly
unlimited expansion capa­
bi lity re ma ins with the add i­
tion of more hardware.

The functions of the If0
ports are shown in Fi g. 3.
The DACPORT output port
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Fig. 1. Microcomputer hardware block diagram. CPU-1 A provides portion enclosed in darted fines. Remainder of hardware
shown is wired in CPU-1 A 's breadboard area.

serves several functions, in­
clud ing driv ing the eight-b it
DAC for tone generation
and AID convers ion, pro­
vid ing t he six-b it w ord
se lec t for the two speech
synt hesizers, and selecting
the inpu t to t he expansion
mu lt ip lexe r wh ich d rives
the CPU's seria l input line.

XPORT output po rt pro­
vi des e ig ht si ng l e- b i t
o riented cont ro l l ines, Ac­
t ive low was chosen for sev­
era l of t he control lines
since during processor reset
the I/O chi p port l ines f loat
high. Act ive low ensures
that the t ransmitters and
phone line are not act ivat­
ed when pressing reset.

CHPO RT output port se­
lects the AID ana log chan­
nel to be mea sured and the

proper input to the touch­
ton e t rec e ive r , The
w atc hdog t imer pulse is
generated by this port.

RPO RT inp u t port re­
ceives t he touchtone re­
ceiver data b its, the AID
converter compa rator out­
p u t fo r the softwa re­
control led AID conversion,
and other sta t us inputs.

A UD1 and A UD2 output
ports selec t the audio in­
pu ts to the transmitter and
phone aud io m ixers. O ne or
more aud io sources may be
connec ted to ei ther or both
mixers. AUD2 port also con­
t rols t he 1(-225 two-meter
rem ote base transm it fre­
quency offset.

IC2 2PORT is a h a rd ­
wired memory mapped out­
put port w hich drives the

IC-22 5 re mo t e b ase f re­
quency synt hesizer.

The BOBSA CPU conta ins
a single-bit inpu t and a
single-bit ou tput line. The
output l ine (SO D) enables
the CM O S autodia ler RAM.
The input l ine (S ID) is
mul t ip lexed between sever­
al sta tus signals, w ith the se­
lect to the SID m ul t ip lexer
der ived from DACPORT.

Two of t he BOBSA's vec­
to red interrupt inpu ts are
used as add it ional single bit
inpu ts to accommodate the
speec h synt hesizer busy
signals. The Interru pt S.S
and 6.S inpu ts on the BOBSA
are normally used as mask­
ab le level -sensi tive inter­
rupt inputs. If they aren' t
needed as interrupt inpu ts,
t hough, they can be used

l ike an input port since t heir
level can be read by execu t­
ing t he RIM instruct ion and
test ing the " interrupt pend­
ing" bits. Just be sure that
the in terru pt masks rem ain
set w hen using the SIM in­
st ruction so that a high
level does not cause an in­

terrupt to occur.

Interrupts

Two interrupts are used
in t he system . The 3,072·
MH z clock-out signal from
the BOBSA is div ided by a
14-bit CM OS b inary ri pple
counte r down to a 5.33-ms
period square wave. This
signal dri ves t he ri sing­
edge-sensit ive Interrupt 7.S
input to cause t he Back­
ground module interrupt
ro uti ne to be executed
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Fig. 2. Memory and I/O map s. Three quarters o f the 80B5A 's memory and I/O capacity re­
ma in for expansion if needed.

Timers

Two 14-b it p rogram-

CMOS RAM

Autodialer phone num­
bers are sto red in RAM so
that users can load and
change the phone numbers
over the air at any t ime. The
RAM is battery backed up
so that the numbers aren't
lost when the repeater is
taken down for mainte­
nance.

CM OS RAM is best for
battery bac kup since i t
draws on ly a few micro­
amps when powered down.
A separate sm all board was
built which plugs into the
CPU-1 A m icro computer ,
conta ining the CMOS RAM,
batteries and power sw itch-­
ing (Fig. 4). The bo ard can
be rem oved so that the rest
of the computer can be
worked on without the pos-

MHz c lock signal to 24 kHz
to supply the Tetesensorv
Systems' speec h sy n t he­
sizer board s with a crystal­
derived clock frequency .
The second counter/timer
d iv ides the 5.33-m s inter­
rupt signal to a o ne-m inute
period, which is f urther
divided in software to time
the tape voice ID.
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m abIe counter/timers are
provided by the CPU·1A.
Each co unts i ts timer input
pulses and can be pro­
grammed to produce a
square wave or pulse out­
put when the counter's ter­
minal count is reached

In the repeater co nt rol
system, one co unter/t imer
divides the 8085's 3.072·
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ta in ca utions in its use
wh ich will be described
later. The TRAP interrupt
causes the TRAP Interrupt
m odule to be exec uted,
p la cing the received touch­
tone data into a RAM bu f­
fer .
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every 5.33 ms. Th is inter­
rupt is maskable by soft­
ware.

The seco nd interrupt in
the system is generated by
the to uchtone receiver's
data-ready st robe o utput
driving the TRAP input. The
TRAP interrup t is rising­
edge sensi t ive and non­
maskable. and requi res ce r-
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Fig. 3. flO port definition. ( HPORT and AUD2 ports are six bits wide. 8085A serial input (S ID) is mult ip lexed between
severa l sta tus signals, selec ted b y DA(PORT bits Q.2.
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dog timer t imes o ut and
generates a rese t pu lse to
the CPU. The ro utme was
placed in the fo regrou nd
progra m ra t her tha n the
backgrou nd program be­
ca use the fo reground ex­
ecutio n could be out of
co ntro l but the backgrou nd
interrupt program, forced
by the ha rdwa re interrupt
req uest, could st il l exec ute
norm all y. The comp ute r
pu lses the watchdog timer
every ten second s, and the
t imer is set to t ime out at
about thirty seco nds.

The watchdog timer isn't
foolp roof- it activates o n­
ly if the foreground is not

,...,.

tone A, B. C. o r D for a rese t
func t io n, bu t only o ne user
ha s a tb-kev touchtone pad .
Instead, bui lt into the mi­
c rocom pute r is an automat­
ic rese t circu it, or watc hdog
timer, that requi res no user
inte raction if the co mpute r
gets hung up. A 555 timer
and a transistor a re wired as
a "m issing pu lse de tector"
(Fi g. 5). The pu lse is provid­
ed by an o utpu t port of the
microcom puter.

The so ftw a re rou t ine
which provides the pulse is
d eep in t he Foregro und
modu le p rogram, so tha t if
the softwa re is not fun c­
tion ing properl y the watch-

Photo B. CMOS autodia ler RAM plug-in board, with bat­
tery backup.

•

Fig. 4. CMOS autodialer RAM board schematic.
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diode so tha t the RAM sees
a 5-volt supply. The d iode
to the battery is reve rsed
biased and no c urrent flows
fro m the battery. If the pri­
mary supply goes away, the
3-volt batte ries fo rward
bias thei r d iode and reverse
bias the other to supply ap­
proximate ly 2.3 volts to the
CMO S RAM.

Since the ba tte ries no r­
mall y su pply no current,
and on ly a ro und 10 IJ-A
when in se rvice, the ir life es­
sent ia lly is equa l to the ir
she lf life . Good silve r oxide
watc h batteries or the AAA
alkal ine batteries used here
are appropriate. Alterna­
tively, nicad batteries co uld
b e u se d a nd tr ickl e
cha rged , so that they wou ld
never need to be replaced .

Watchdog Timer

Most microco mpu ter sys­
tems have reset bu ttons, a l­
lowing them to be clea red
in case they ha ng up as the
resu lt of a noi se gl itch,
ha rdware intermittent, o r
softwa re bus. Since the re­
pea te r is located m ile s
away on a hillto p, provi­
sions should be incl uded
for e ither a remote rese t o r
an automatic reset. An ap­
pro ach cons ide red, but no t
used , wa s to decode touch-

..E..OR

...OOIlE
OECOO

The 8085A CPU SOD se­
rial ou tput line d rives the
RAM CE2 input. The SOD
line norma lly is held low by
the software except when
the RAM is to be accessed
fo r autod ia le r act ivities, so
the RAM is norma lly in the
low-cu rren t standby mode .
It ' s a lso rea d y in case
primary power is lost, so no
spec ia l power-fa il software
ro uti nes a re requ ired to
save the da ta. Fi nall y, if the
CPU should ever go berse rk
and write over ex isting data
in RAM, the CMOS RAM
would not be written into
when add ress-selected by
CE1/ because its other chip
enable (C E2) wo uld be ina c­
t ive. To play it rea lly safe, a
switc h in the CE2 line can
be ope ned when intent ion­
all y powering d own the
computer.

Powe r switc hi ng fr om
pri mary to ba tte ry backup
for the RAM can be done in
one of severa l ways, but
d iode switc hing is probably
the simplest . The primary
supply no rmally powers the
RAM. A 5-volt regu lator is
biased up to abou t 5.7-volts
output by placing a d iode in
its commo n lead and sup­
pli es the RAM through a

sibi lity of destro ying the
data in RAM_

The RAM is organized as
512 words by 4 bits fo r con­
venient sto rage of BCD
numbe rs . Two 5101l-1
RAMs are used . These pa rts
can draw up to 27 mA each
when operat ing, but o nly 10
jJA when in stand by, where
stand by fo r t he chip is
defined as CE2 < .2 vo lts .
Da ta a lso is reta ined with
supply vol tage as low as 2.0
vol ts when in stand by. Un­
like other CMOS RAMs, no
specia l precau tions are re­
quired to ensu re that the
5101 's inputs a re defined as
highs o r lows during power­
down, as with many other
CMOS RAMs. Note that in
an app lication suc h as this,
the l -1 suff ix part shou ld be
used for 450-ns access time
and low-vol tage dat a re ten­
tion .
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Fig. 5, Watchdog rimer (missing pulse detecror) schematic.
A reset signal is generated i f the software "misses a pulse."

executing properly . Th is
usually means that control
over the air o r primary con­
tro l has been lost. Since the
seq uence detection is per­
formed in the foreground,
co ntrol shou ld be reta ined
if the watchdog ti mer
doesn' t ac tivate in response
to a failure .

Background Decisions

Severa l questions decid­
ed by the computer at ev­
ery primary background in­
te rrupt tick include: sho uld
the 220 t ransm itter be on,
shou ld the remote base
t ransmitter be on, and
should the phone be off
hook? To sim plif y the deci­
sions, status informat ion for
each question is stored in
registers (Fig . 7)- the 220
Tra nsmi tte r O n Regi ster
( T T O R), Rem ot e Ba se
Transm itter O n Register
(RBO R), and Phone Ott­
hook Register (POHR).

The bits of the registers
are set and clea red by fore­
grou nd and background
rout ines and are tested at
the decision times (the m ail
is checked). For exam ple,
the TTOR 220 hang t imer
bi t is set by the background
sam ple program when a re­
ceiver sque lch open is de­
tected , at which time the
220 hang t imer is also load­
ed. The bit is cl eared by the
220 hang timer timeout rou­
ti ne. The TTOR repeater en­
abled bit is set by the Ini­
t ializat ion module, and
then may be set or cleared

off can be made -the back­
ground routine is d iv ided
up f ive ways. During every
fifth backgro und inte rrup t
t ic k (we' ll ca ll i t the primary
background interrupt t ick),
t he backgrou nd sam p le,
decision, and timer routines
are executed . The back ­
ground meter-read routine
execu tes d uring the other
four out of f ive interrup t
ticks, measur ing o ne of the
four an al og channels at
each tick and sto ring the
measu red value in RAM.

Background Sam ple

Du ring the primary back ­
ground interrupt t ick (every
26.6 m s). several sta tus in­
puts are sam pled, includ ing
220 rece iver squelch, re­
m ote ba se squelch, ec pow­
er fail , phone ri ng, and local
mike. Sta tus bi ts are set and
t imers are loaded (m ail
delivered) based o n the re­
su lt s o f the sam ples.

(TRA P interrupt) initiated
by the d ata-ready st ro be of
the touchtone recei ver,
which loads the touchtone
d ata into a RAM buffer as
the data is received . Be­
cause of i ts highest pr iorit y,
touchtone data can be re­
ce ived and stored at any
time, reg ardless of t he
operation in progress, wit h-­
out interfering w ith that op­
eration.

The vario us elemen ts of
the program com m unicate
w ith each other by leav ing
info rmation in memory reg­
iste rs, or " mailboxes." Re­
peater status, t iming infor­
mation, and ta sk requests
are deposited and read
from the memory mai lbox­
es by the program.

Sim plif ied f lowcharts o f
the principal m odules are
shown in Fig. 6, and a de­
scription of eac h follows.

Initialization M odule

The Init ialization mod­
ule is executed after power­
up o r other processor reset.
A fter I/O is in it ialized, the
au todial er RAM contents
are checked for valid data
and the RAM is cleared i f
the contents are not valid,
as in initial autodialer RAM
powerup. Main RAM regi s­
te rs are cleared, then ini­
t ia l ized, and cont ro l is
t ran sferred to the Fore­
gro und m odule.

Background M odule

The Background m odule
is an in terrupt-dr iven ro u­
t ine in itiated every 5.6 m s
by the edge-sen si t ive Inter­
rupt 7.5 input to the 8085A
cpu. The ac t ivi t ies which
occu r d uring the back­
ground occupy a sign if icant
period of time relative to
the interrup t t ick per iod. A
slow er interrupt t ick would
be preferred to allow all ac­
t ivities to be performed
withou t t he possibi l ity of
m issing an in terrupt ti ck.
However, since an ava il­
able signal (3.072 MH z) and
a c heap 14-stage binary
di vider (4020) yi eld a
5.66-ms period, a sim ple
hardware/software trad e-
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tremely fast relative to a
human's perception (hun­
dreds of thousands of op­
erations per seco nd), it is
possible to program the ma­
chine in a way that causes it
to appear to be doing a
num ber of things simulta­
neously.

Several approac hes are
poss ib le to multi-tasking
rea l t ime programming. The
approach used here is a
re la tivel y sim p l e fo re ­
grou nd/backg round m ode
of o perat io n. Background
activ it ies occur on a regu­
lar, periodic basis and in­
c1ude monitoring of receiv­
er squelches and phone
ring, and control of trans­
mi tters and phone off/on
hook. Timing in the system
also is managed by the
background .

Foreground activities, o r
Softwa re ta sks, are those infrequent

A comp uter-con trolled events which, when per-
repeater is a good example formed, occupy a sigmf i-
of a real t ime cont rol svs- cant amount o f processor
tem. The com pu ter mon i- t ime- such as speech sv n-
tors and cont rols a number thesizer anno uncements
of externa l, asynchronous and to ne genera tion. Back-
events which occur in real gro und act iv it ies are al-
time. The program must lowed to continue whi le
reac t to and control the foreground ta sks are being
eve n ts ba sed o n th ei r performed . For example,
relat ive priorities . It m ust the computer wi ll detect a
synchro nize t he events and receiver squelch open and
comm unicate w it h I/O and turn on the repeater t rans-
other parts of the program. mitter immed iately, even

The com puter is a se- whil e ta lk ing o ver the
q uential device - it ca n per- primary control phone line.
form o nly one operation at Another important ele-
a time. However, since it ex- m ent o f the software is a
ecutes i ts o perations ex- highest priorit y ac t ivi ty
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A seco nd error recovery
technique used is a " Jum p
to 0" inst ruc t ion placed at
address 38H ("An 8080 Re­
peater Contro l Syste m," 73
M agazine, April, 1979). In
case the program shou ld
ever find itse lf executing in­
st ruc tions where no mem­
ory is present, the float ing
bu s appears as instruction
RST 7 (a l l o nes), which ca l ls
locat ion 38H , causing the
program to jump to loca­
t ion zero for in it ia l ization.



by primary control com­
mand s. The 220 transmitter
is turned on if repeater is
not timed out, is enabled,
and local m ike is active or
autopatch is on or function
is in progress o r the 220
hang timer is not timed out.
Otherwise, the 220 trans­
mitter is turned off by the
background decision rou­
tine.

Background Timer
Structure

I n the repe ater con­
t ro ller, as in most real t ime
cont ro l sys tems, a need ex­
ists for imp lementi ng a
number o f timers. Some
events must occur at pen-

odic in terval s and ot her
events m ust occur at f ixed
t ime period s af ter the oc­
cu rrence of other events. A
general-purpose software
scheme was used which
allows virtually any number
of independent timers to be
implemented. Just think of
each timer implemented
thi s way as one less 555
timer in the sy stem ! W ith
t imers so easy to add, the
tendency is to refi ne the
operation of the system by
using timers where they
normal ly wouldn't be used
becau se of cost or complex­
ity.

Each t imer is ass igned a
two-byte RA M lo catio n

where the timer's current
va lue is stored . The RAM
locat ions are used as 16-b it
presettable dead-end down
counters. If non-zero, the
va lue is decremented by
one by the Backgrou nd
module during the primary
interrupt tick (every 26.6
ms). The resolut ion of the
timers is therefore 26.6 rn s,
with a maximum period of
29.1 minutes.

Whe n a t imer val ue
dead-end s or is decrement­
ed from one to zero, the
rou t ine associated wi th the
timer is executed. Typi cal­
ly, t he t imeou t routine
lo ad s o ther timers and/or
sets status bits used by

other parts of the Back­
grou nd and Foreground
modules (leaves mail in
mailboxes).

Any timer t hat has a non­
zero va lue or is counting
can be forced to zero by
any part of the program to
inhibit execution of i ts
timeout routine. Also, at
any point the timer's value
can be read by any pa rt of
the prog ram to determine
w hen the init iating event
occurred or when t imeout
wi ll occur.

The timer software ex­
ecutes with the remainder
of the primary ba ckground
softw are every 26.6 m s.
Since the next background
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of Initialization, Background, t he timer load va lues are
given names so that they
may be referred to sym­
bol ically in the program.
Memory locat ions are allo­
cated for t he t imer reg iste rs
in RAM , along with the
al location for other buffers
and temporary storage reg­
isters. The main timer pro­
gram is executed at the end
of the pr imary background
routine, and control is
allowed to drop through to
a timeout rout ine when its
t imer dead-ends. A table of
addresses is used to fi nd the
appropriate routine address
for each t imer.

Three sample t imeout
ro ut ines are shown. Six min­
utes after the last 10 oc­
cu rred, the 10 timer times
out, cau sing the RID rou­
tine to execute. The " pend­
mg 10 " foregro und task­
pend ing registe r is set. The
anxious 10 timer is also
loaded, so that if the pend­
ing 10 is not performed in
the next three minutes (af­
te r a hang t imer timeout),
the anxious 10 t imeout rou­
t ine sets the " anxious 10 "
task reg ister and loads the
fo rced CW 10 timer. Fina l­
ly, if the forced CW 10 t im­
er times out because an
anxious 10 hasn't worked its
way in before a beep (be­
cau se someone has con­
t inued to talk). the " forced
CW 10" task bit is set and
t he f oregro u nd rout ine
sends a CW 10 . The SEl F
and CLRF macros simply set
or clear foreground task­
pen ding registers by load­
ing regi ster B or C into the
proper memory location. B
and C were previous ly load­
ed wi th values zero and
one.

Background Meter Read

During fo ur out of every
f ive background interrupt
ticks, one of the four analog
input channels is measured
using a successive approx­
ima t ion AID convers ion
rout ine controlled by the
softwa re . The measured
value is stored In RAM
along with the last fifteen
measured values for t hat
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interrupt tick is only 5.6 ms
away, and it wou ld be nice
to allow some fo reground
process ing time between
t ic ks, the timer softwa re
was optim ized fo r mi ni­
mum execu t ion time. W hen
no t imeout routines are ex­
ecuted, the enti re l ist of the
re pea t er ' s 1 9 ti mers IS

scanned in less t han 700 I1s.
A list ing of the back­

ground t imer routine is giv­
en in Tab le 1. At the begin­
ning of the main program,
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Foreground, and TRAP Interrupt Modules.
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TRAP Interrupt Module

The lead ing edge of the
touchtcne receiver's data­
read y strobe initiates ex­
ecution of the TRAP Inter­
rupt module. The module
reads the touchtone key in
the binary f ormat presented
by the touchtone receiver
and stores t he d ata at the
next posit ion in the key buf ­
fer in RAM.

The TRAP inpu t to t he
8085A CPU is a rising-edge
sensit ive, non-ma skable in­
terrupt input. Because t he
interrupt cannot be dis­
abled by softwa re, i ts use
requires certain cau t ions.

O f ten in interrupt d riven
systems, an enti re group of
instruct ions mu st be al­
lowed to execute without
being interrupted. Inter­
rupts could allow certa in
parameters to be mod if ied
during a critica l operation.
For example, a single bit in
a status register in memory
may be modified by read ing
the memory location, AND­
ing o r D Ring the contents
with a va lue, and then writ­
ing the modified value back
to RAM. If between the
time the RAM contents are
read and rewritten an inter­
rupt occurs which changes
the con tents of the status
register in RAM, the value
rewritten by the interrupted
routine is obsolete- the in-

the opportunity to 10 at a
conven ient time.

the repeater's featu res are
imp lemented as foreground
tasks. The largest fore­
ground task is the sequence
detector with its funct ion
decodes. Its ta sk-pending
register bit is set by the
timeout of the 220 beep
timer. The sequence detec­
tor ta sk examines the RAM
key buffer after every 220
transm ission for a va l id
command sequence, Effi­
cien t comma nd decodi ng is
important to a multi-fea­
tu re, expandab le, eas ily
modifi able repeater . Be­
cause of the sequence de­
tector's importance, it will
be described in deta il in
part II 1of th is art icle.

T h e li st in g of th e
Fo regrou nd m odul e nu­
cl eus and three sample task
rout ines are given in Table
2. RAM is allocated at the
beg inning of the program
for the ta sk registers. The
main program loop is fol­
lowed by a tab le of task
rout ine addresses, followed
by the ta sk rout ines them­
selves. The pending 10 rou­
t ine (FPIO) causes a speec h
10 (or CW 10 w hen remote
base is on) to occur when
the 220 hang timer times
out The anxious 10 rout ine
causes the same if the beep
timer times out (oc curs just
before the beep). The
forced CW ID routine sends
the Morse code 10 over any
conversation in progress if
the repeater wasn' t given
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Fig. 7. Background decision registers. Ea ch register is a RAM memory location.

table scanning will be re­
synchronized to the back­
ground interrupt tick .

Foreground task-pending
registers are frequent ly set
by the Background module.
Synchro ni zi ng t he Fore­
ground module to t he Back­
ground module by use of
the HALT instruct ion en­
sures that the foreground
tasks are performed ac­
c o rd ing to t he desi red
priority. Without the HALT,
the background interrupt
wou ld normall y occur in
the middle of the fore­
grou nd's cont inuous scan­
ning of the ta ble. When
control was returned to the
fo reg ro und, new pending
tasks could po ssib ly be per­
formed out of t he desired
sequence or prior ity .

W hen t he foreground is
no t tied up executing a ta sk,
the co mpute r actually
spends about 80% of its
time in the HALT state ­
sleeping! This has at least
two small system benefits .
W hen asleep, the computer
is not sensit ive to noise
which may appear on its
bus, and thus the system's
noi se immunity is im­
proved . Al so , the 2716
EPROMs remain deselected
during the HALT state, low­
ering their power dissipa­
tion and total power supply
cu rrent by about 50 rnA.

The apparent simplicity
of the Foreground module
is deceiving, since most of

" HO.. { OH HOOM _ .. 0'£ .. 0 . .... ' ....._

channel. The newest va lue
is written over the o ldest, so
that t he latest sixteen
va lues are available at any
time to the TRA P Interrupt
modu le to be averaged and
read out by the Foreground
module.

Foreground Module

The Foreground module
is normally executed fol­
lowing each background in­
terrupt tick (Fig, 8). Each
foreground task-pending
regi ster is tested start ing at
the first entry of the list If
no tasks are found to be
pending, the processor re­
turns to the start o f the
module, entering a HALT
state waiting for the next in­
terrupt tick. When a task is
found pending, the pro­
gram branches to the ta sk
routine, then returns either
to check the next ta sk regis­
ter down the li st. or to the
beginning of the module to
resynchroni ze to the back­
ground interru pt tick . If a
task is pending but not al l
cond itions req ui red for its
co mp lete execution are
present, the execution may
be postponed temporari ly
until the required condi­
tions are met For examp le,
if an ID task is pending bu t
the hang ti me r has not yet
timed out, the ID wil l not be
pe rformed . The ID task
routi ne will quickly re turn
allowing cont inuing scan­
ning down the tab le. Even­
tual ly, the task rou tine may
find that the hang t imer has
timed out The 10 is then
performed and the task­
pending regis ter is cleared.

The 10 task rout ine re­
turns control with the syn­
chronize fl ag cleared to
continue checking the next
registers down the list while
wait ing for the hang timer
timeout When the task is fi­
nall y performed, during
which time background in­
terrupts are allowed to oc­
cur, the task routine return s
with the sync hronize fl ag
set so that the return is to
the beginning of the Fore­
ground module, and fu rther
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Table 2. Foreground nucleus program listing.
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Fig. B. Typical so ftware module execution interaction.

~ 140 73 Maga zine • November, 1980

A second potent ial prob­
lem using the TRAP inter­
rupt input is that if a TRAP
interrupt can be generated
befo re t he co mp ute r is
comple te ly initia lized aft e r
reset. the system may not

desc ribed m ust be pro­
tected by d isabli ng inter­
rupts a round it so that the
operat io n may be com­
ple ted befo re an inte rrupt is
allowed to oc cur. The solu­
t ion is simple - it's just nee­
essa rv to be ca reful in the
design of interrupt driven
softwa re. Whe n using the
TRAP interru pt, wh ich can­
not be d isab led by soft­
wa re. ca re mu st be taken to
ens ure that no confli cts
suc h as those described can
exist.I

nee

TA S K to" PLEHS
W I liE · sYN C.. IION IZE
Fl " G S E T

,
(CO"lT )

I

,
ICONTI NUE O)

source of soft ware unre lia­
bility and is extremely d iffi­
cult to test for. The goa l
must be 100% reliability;
a iming fo r anyt hing less will
proba b ly leave roo m for
softwa re fa il ures. A critica l
sect ion of code such as t hat

I I
fl t K TICK

~"..~

' OREGROO NII e.. F
"" T ~ U S K (tONTl NUfO)

~ O U TIH E

TIC K

pute r executes hundreds of
thousands of operations pe r
seco nd, twenty-fou r ho urs
per day, yea r afte r year, t he
" highly impro babl e" will
happen . This type of prob­
lem may a ppear only on ce
eve ry few months, but it is a

Tl ME;;;;;:;~~ ,, T T __'"_ _ rr _

TI CK

8 0 • s ACKG ROUNO ", OOulE (AID C~ N vE RSION)

8p· UCKGR~UNO "OOU~E ( PR' '' A ~Y I

, • FO REGR OU ND " OOU LE

T • TRAP IN T E R R UPT .. OOUlE

~ • "A LT (SLEE P, NG)

TIC K

terrup ted rout ine fa iled to
correctly perform its job.

Although the probability
of an occurrence at exactly
the wron g time of an inter­
rupt which modi fi es the
memory loc ation is ex­
tremely low, when a com-
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the RIM modif ies the con­
tents of the accumu lator.

In ret rospect, the touch­
tone data read rou t ine
could have been accommo­
dated in the background .
The touchtone data-ready
strobe could be checked
either at every background
interrupt tick or at every
fifth (primary) tick . The ex­
t ra complexity of a second
in terrup t would have been
avoided and it would have
been a lower risk approach .

Next Time

The co nclusion o f thi s ar­
ticle w ill d iscu ss hardw are
and software interfacing o f
perip he ra l c i r c u i t s i n ­
cl ud ing t he speech syn­
thesizer. remote base, au­
dio mixers, and audio delay
line.

A sing le-densi ty, e ight­
inch CP/M-<:om pat ib te disk­
ette co nta in ing a source
li sting of the repeater soft­
ware is available from the
author. .

be ab le to process the inter­
rup t correc t ly, since the
stack pointer may not yet
be set , data memory may
not yet be initialized, etc .
Because of these two po­
tential problems, the TRA P
interrupt must be used with
care. The hardware and
software were designed
here so that these restr ic­
tions were no t a problem.

Fo l lowin g the TRA P in­
terrupt, the prev ious inter­
ru p t enab le status can be
found by execu t ing a RIM
instru ct ion. For exam ple, at
the end of t he TRA P rout ine
before the return, the RIM
instruc tio n can be used to
enab le interru p ts if they
were prev ious ly enab led, o r
to leave them d isab led if
they were disabled at the
time the TRAP interrupt oc­
curred. The RIM inst ruction
and the co nd it io na l enable
interrupt sho u ld be placed
before the POP PSW in­
st ruc t io n, however, since
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The Radio Spectrum at a Glance
-from VLF to UHF, SWLing is fun

Below the Broadcast Band

Be cause of rel iable
ground wave coverage, the

rier services, ship to shore,
and many other conven­
t ional serv ices are regulat­
ed by rules proposed and
mainta ined by the FCC.

At the federa l level , it is
the Interdepa rtment Radi o
Advisory Comm it tee, now a
fu nction of the Department
of Commerce, wh ich regu­
lates government radio as­
signm ents . Interesting ly
enough, although the FCC
regul ates non-government
communicato rs, they are a
government ent ity and their
communicat io ns thus are
regulated by IRACl

Cal lsign blocks for both
government and non-gov­
e rnment operat ions are
issued by the FCC. Table 1
shows the basic band plan
as al located in the United
States.

With th is brief int roduc­
t ion to t he agencies which
cooperat ively do their best
to prevent chaos on the ra­
dio bands, let's have a clos­
er look at the spectrum it­
se lf and see who is doing
w hat with w hom, where l

NON­
f EOER" ,-

aoooc

'"

TV UHf

'"

" U SE"vOCES ISEE Tun
· SHORTW" VE"

there wi ll be some changes
in the next few years.

In the United States, two
government agencies pro­
vide for regulat ion of the
users of the radio spectrum .
We are familiar with t he
agency closest to amateu r
rad io, the Federal Co m­
munications Commission.
It is the primary purpose of
the FCC to draft rules and
regu lations pertain ing to
the non-fede ral gove rn­
ment users of the spectrum .
Police and fi re, trucki ng,
bus iness and industry, ama­
teur and CB, common car-

,,.'"

' 600

..,
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TEl EMETRy...
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ments to regulate the users
of the radio spect rum.

On an internat ional lev­
el , the Un ited N ation s
provides a cooperat ive ef­
fort known as the Intem a­
tional Telecommunicat ions
Union. Entirel y voluntary , it
wa s t he ITU wh ich conduc t­
ed the World Radio Admin­
istrative Radio Conference
last fall at its Geneva,
Sw itze rland, headquarters.
The ramif icati ons of agree­
ments made at WARC '79
w ill no t be f ull y appreciat­
ed unt il furt her meetings
are held for ratif ication. But

'. , .. ;,

Table 1. Frequency band allocations.
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'. -".,'. " . ' , . ' . '
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'"

'-OW "AN D
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',",~.c / c•••...••~_---===---_
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Spies,smugglers, mil itary
rmssro ns. rescu e opera­

tions, foreign broadcasts,
undercover su rvei l lances,
med ical relief messages,
and space and sate lli te
communications are but a
t iny fract ion of the com­
municat ions networks hum­
ming throughout the most
concentrated portion of the
rad io spectrum: 2-420 MHz .

To keep these mil li on s of
radio ope rat io ns worldw ide
from land ing on top of each
other, nat ions of the Earth,
developed and developing,
have estab l ished depart-
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Frequency Lists
A listener without a frequency di rectory is like a hunter

without a gu n. Fortunately, there are a number of useful
guides on t he market. The new Federal Frequency Directory
features more than 100,000 frequencies, agencies, and toea.
tions of US Government radio communicators using the
spectrum 2·420 MHz, Inc lusive. Unlike many smaller
volumes, this exhaustive directory is taken directly from the
unclass if ied IRAG computer fi le. It is ava ilable for $14.95
postpaid from Grove Enterprises, At. 1, Box 156K, Brass­
town NC 28902.

The popu lar Confidential Frequency List is now in its 4th
edition. It is geared toward the shortwave listener, confining
its listings to 4·25 MHz. It may be purchased from Gilfer
Associates, PO Box 239, Park Ridge NJ 07656.

The Radio Communications Guide features hundreds of
commonly reported frequencies in the shortwave and
VHF/UHF range. A copy is available for $6.95 plus $1 .00
postage from Handler Enterprises, PO Box 48, Deerfield IL
60015.

For the scanner listener, two directories are outstanding.
The Police Call Directory has become a ctesstc for publi c
safety mon itorIng. It is reg ionalized and avai lable from
Radi o Shack out lets.

A new scanner frequency directory has been released
from Electra, manufacturer of the famous Bearcat scanner
line. Featuring a variety of VHFiUHF services, it may be ob­
tained for $12.95 from Belter Bearcat, Electra c o., Cumber­
land IN 46229.

spectru m below the stan­
da rd broadcast band, 10­
535 kHz, is uti l ized pri­
marily by long-distance
point-to-point and ship-to­
sho re communications. The
lowest portion (10-15 kH z)
is occupied extensive ly by
navigationa l signals such as
Omega.

Some high-speed Morse
and a great deal of narrow­
shif t radioteletvpe is en­
co u n t e red by li st e ne rs
wh ile monitoring this base­
ment band of rad io. There is
no voice be low 150 kHz,
alt hough 150-285 kH z is
used for broadcasting in
parts of Europe. The ven­
erable 200-400-kHz range
has been used for aeronau­
t ical navigational beacons
since before World War I I
and stil l is filled w ith tone­
modu lated Morse identi ­
fie rs for ai rports al lover the
world. From 400-535 k Hz,
CW t ran smi ssion s from
government and non-gov­
ernment ocean-going ves­
sel s co m m u n ic at e with
their land sta t ions.

Above the broad ca st
band, f rom 1.6 to 30 MHz,
we en counte r the best ­
known region of th e ra­
dio spec trum. Cl assically
ca lled "s ho r twa ve" be­
cause the wavelengths of
emissions are shorter than
those f irst encountered in
the ear ly lo w-frequency
days of rad io, thi s frequen­
cy range is absolutely pol­
luted with virtually every
im aginable electromagnet­
ic emanat ion ! AM and side­
band, CW and RTTY, telern­
etry and multiplex, tone
pag ing and FM, broadcast­
ers and broadcast jammers,
fac simi le and data -the
high-frequency range is a
veri table po lyglot of activi­
ty .

In the United States, f re­
quency allocat ion s are
made on an alternating ba­
sis; that is. the same service
will be assigned at interval s
th roughout the spect rum .
For example, international
broadcasters are assigned

discrete frequencies in the
ranges 5950-6200, 9500­
9775, 11700·1 1975, 15100·
15450, 1770CH 7900, 21 450·
21750, and 25600-26100
kHz .

Thi s same alternating
allocation p roced ure is
used for aeronaut ical , mari­
t ime, fixed and mobile, and
mobile services. We see th is
procedure in our own hob­
by, with amateur bands
spa ced at interval s as the
160-,80/75-,40-, 20-, 15-, and
10-meter bands, w ith others
added at WARC 79.

For convenienc e of dis­
cussion, all radio opera ­
tions are div ided into two
ba sic c atego ries: broad ­
cast ing and " ut il it ies." The
broadcasters don't li ste n;
t hey rad iate signals for
recept ion by anyone who is
interested in listening. Al l
two-way comm u nicat ions
are classif ied as utilities.

Are there some " ho t
spots" of l istening intrigue?
Yes, there certain ly are . The
most interesting portion of
the sho rtwave spect rum is
between 3 and 18 MHz, out­
side of the foreign broad­
cast bands and ham bands.
They cent er around the
mos t -used military bands
and incl ude spies, embassy
communi cation s, tact ical
maneuvers, smu ggling op­
erations, undercover agen­
cies, and other d rama.

To avoid monitoring ,
clandesti ne operations fre­
quent ly change operating
freq uencies, but because of
propagation, antennas, o r
equipment lim itations, they
general ly will o ccupy cer­
tain key port ions of the
spectrum . These include
50-100 kH z or so up o r
down from the follow ing
center f requen ci es (k Hz):
4725, 5700, 6700, 7400,
9000, 11250, 13300, 15050,
and 18000.

VHFfU HF

As comm unicat ions con­
gest ion becomes increas­
ingly worse, frequenc ies
used by com municators be-

come increasing ly higher
(Grove's Law of Propor­
tionate Pollution !). So it has
been with sho rtwave and
higher frequ en ci es f or
years.

The sunspot cycl e has
contributed a great deal to
motivating users to new fre­
quencies, and worldwide
skip now can be heard up
through 50 M Hz.

The 30~50-MHz spectrum
peaks in the afternoon, with
w o rldwide land m ob ile
users of every language (in­
cluding profane) populat­
ing " low band," as th is
block of spect rum is com­
monly referred to .

In the United Sta tes, the
most common users of low
band are m il itary bases,
paging systems, and state
publi c safety agencies. FM
mode dom inates, although
occasiona l AM is encoun­
tered .

Abov e 5 4 MHz , T V
bro ad c a st (c h an nels 2
throug h 6) dominates
through 88 M Hz, with a
short break between 72-76
M Hz. A variety of low­
power industrial and publi c

sa f et y co m m u n ic at ions
may be found there, espe­
cia lly in larger cit ies. The
fami liar FM broadcast band
is 88-108 MHz (with low­
cost " bugs" popularl y used
between 86-90 MHz - l isten
in on your neighbors!).

Aeronaut i cal serv ices
share t he excl usive use of
the 108-136-MHz band .
Aeronavigat ional beacons
(VOR) dom inate 108-118
MHz; this is why most air­
craf t scanners incl ude only
118-136 MHz, the act ive air­
to-ground band. Emi ssion in
thi s range is always AM
vo ice. Com merci al carriers
chat with t heir home of­
fi ces in the 129-132-MHz
portion of thi s range, and
when pilots get bored (?!),
t hey get together on 123.45
MHz.

There still is some sa tel­
lite act ivity in the
136-138-M Hz region, with
ATS-3 commonly reported
on 135.575 MHz w ith voice
relays from scient if ic users
all over the hemisphere.

Milita ry agencies u se
land mobile on thei r bases
on each side of the two-

73 Magazine. November, 1980 143



meter band: 138-144 and
148-150.8 M Hz.

VHF high band is divided
into two distinct halves:
150 ,8-1 62 non-government
and 162-174 federa l govern­
ment. There are very few ex­
ceptions within this range.
Mobile telephone may be
found fro m 152.51-152.81
M Hz (30-kHz channel sepa­
ration); police and f ire are
most commonly assigned in
the 154-156-MHz port ion;
sh ip-to-s ho re is i n the
156-158-MHz range (wi th
some t e leph one tra ff ic
from boats to shore clus­
tered near 162 M Hz).

High band is the most
populated mob ile band in
the spectrum, wi th govern­
ment services from every
agency represented in the
upper portion. Military,
agriculture, FBI, Secret Ser­
vice, VA hospitals, Indian
Affa irs . . . everybody is up
there. W hile some sensitive
intelligence is openly con­
ducted, most of those voice

communications are en­
coded o r even enc rypted
beyond recognit ion.

TV channe ls 7-13 occupy
174-216 MH z, and a few
navigat ional and contro l
signa ls may be found from
216-220 M Hz, but no voice
has ever been reported.

Above the 22D-225-MHz
ham band, mi litary aero­
naut ical com munications
dominate nearly 200 M Hz
of spectrum! AM tactical
and air-to-g round voice is
heard from 225-400 M Hz,
usually channelized at
100-kH z in t erval s. The
space shutt le Columbia
(Enterprise wil l no longer
f ly) wil l use 259,7 and 296.8
MH z as UHF backup while
in fl ight. Ai r Force, Navy,
Coast Guard, and Navy air­
craft use this band con­
stant ly.

W hile AM is the operat­
ing mode almost exclus ive­
ly, t he new Fl EETSATCQM
m ilitary satel l ites may be
heard using FM in the

240-270-MHz portion ,
shared with air-to-ground
AM.

If you li ke beeps and
whist les, you'll love 400-406
MHz. It is used for satellite
telecommand and environ­
ment al /met ero logica l te­
lemetry, such as radiosonde
ba lloons. You're welcome
to listen, but polar-bear
t racking satelli tes rarely
QSlI

We won 't discuss the
406-420 MHz band because
there is a lot of sens itive
federal government stuff in
there. Don't li sten, or you
may hear all manner of fas­
cinating things. Natural ly, I
never listen due to a keen
sense of pat riotic duty.

The 420-450-M Hz band is
shared by hams and naviga­
tional beacons. Some Navy
ships are equipped w ith
long-distance radar in t hat
region that would wipe out
everything in range if it
were used near land; for­
tu nately, it isn't.

The 450-470-MHz band
has been extended through
512 MHz (called "J-band"
because it was taken from
the lower UHF TV channels
allocations). It is also be­
coming congested in major
metropol itan areas, forcing
t he FCC to cons ider adding
even more UH F space.

512-806 MHz st il l is
claimed by U HF~TV broad­
casting, with 806-960 M Hz
the new land mobile fron­
tier . A few assig nments
have been made in the large
metropo litan areas wi t h
varyi ng degrees of success.
As costs come down, users
will move up.

Conclusion

The radio spectrum is a
precious natural resource,
A full understanding of its
uses will ma ke us all better
equ ipped to understand the
struggles which users out­
side the ham bands face for
effective and often vital
communications . •

Solid-State H.F.
Kilowatt Amplifier

NO TUNING !

"FCC TYPE ACCEPTED"

All new, all nine hf bands

160 thru 10 ' meters including the new 10, 18 and 24 MHz bands.

MODEL: A1000

• MODEL: A1OOOX

115/230VAC, 50-100W Input

115/230VAC , 15-35W Input

$1 395.00

$1395.00

DEALER INQUIRIES INVITED .... 63

RF POWER LABS, INC.
• Export ModelVISA

Use your Master Charge
or BankAmericardNISA
when you order.

PONER
lABS

I
21820 87th S.E" Maltby Indust rial Vi llage,

Wood invi lle. WA 98072. (2(6) 481 ·8833

Telex No 32-1042
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SELECTABLE
VOLTAGE

SOLAR PANEL
UNIQUE!

• Snap-On Reflectors

• 1st Multiple Voltage Sol;lIr
Power Supply!

• beellent B.lItlery Substitute
3,6, or 9 VDC @ SOmA!

The UDT 170

Cal ...... UCU6413

'"

Alb«l' .. 4 '1•• ~ " . 'It" b'oo . pluho"... nouo" ~ 4

p'o"'o"1 .~ . p<ld ."'oon " '..' a, o...angod "n<le' •
p...lie locop,. ,. Conl;.long ,p, 100. of bubo" m.~

n,"'" w~ 'c ~ o""onc. ,n" j'g '" ond '"s.". OP!'''' um
cell porto ,mano. In tOll,tOO... Iwo 4 • S" ,,110010'

88
po"o l. li' on . ,' ho' .'d. 0' l~ . c..., (.,mH" to . Lon·
nlng mirro,) '" uo ptOvod,ng ",..imum log", collocl,on
on" J>O n. , . 1I '0," "01 Tn,•• m''''''lure ."''1. j.c~. or.100"/. lOp """,Mod o n P I.l>o lod 3V, 6~, 00<1 \W J".. P'<>Q
Inlo ' tie VO'lowe 1"'" .. ...d ' De"" " 50 mA .. . uFactory 001101/<00. (" ndor lull "u"' . h e,lIoM t>oUo..,. "uo " " ule
' " " . " ...l or rod io>, omol l molo' . & I. ",ps, . te . eo."..

Guaranteed! " /mi n, P' "V "i'" ' 8 " ,nou '" '" ,.". t.. d. F.,.
~.OO ' w,. 50.

··············COMPl ETE COUPON AND MAil TO··········.••.
Send For Our FREE Catalog Today! I Poly P8ks

I P.O.Box942. 7311 SOUTHLYNNFIELD,MA.01940
F..turlng the Largeet Selection end the loweel l s..nd m<l _ Solar Panels @ $18.88<la. J
Prlcea on a wide variety of quality electronic Plus $3 each to. Postagll & Handling
producta , Including : Computer Perlpherale , I NAME I
Solar Devlcea, Speekere, Audio Equipment, and I ADDRESS I
much much morel Taka advantege 01 our 25 CITY
y..,. e. Amerlce 'e loremoat euppllar 01 dIe- I STATE lIP I
count alectronlce. Enclos ed is ICHECK, C, MONEY ORDER

For Faster Service • I Charllll my L MASTERCARD U VISA I
YIS4 Order By Phone •. r A?CT. • EXP. DATE I

1.617.245.3628 L,Send mll r Our FREE calalog /

Poly '
_ k / @QuaIitY Electronics
... INC.r56 For Less!

~

~
•,
-

, .. ... ' •
• 11" BIT-BYTER

Complete system includes BIT-BYTERinterface AN D
the RTY- 80 computer progra m.
Great Features: split screen. level 1and 2 4K
computers. transm rt buffer and countless others
all at this terrific price:

00Iy$129.00
Order today ... or lor more information writeto:

Vic Frump, K8EXJ
UHFSALES & SERVI CE CO MPANY
At 1,Box52A
Evans , West Virginia 25241 Y" 361
(304) 372-2047

'TRADEMARx 01 The TandyCorporatjon

HAMS ... with TRS-80' Computers
GET ON RAOIOTELETYPE

THE BRAKE

Ill" .060 ALUMSfL.

G ,Y;' \10(
CLEAN c.~V~C;
SMOOTH

ENDS TO
90· EASY

rOUSE
BUILD CUSTOM

CABINETS YOU'LL BE
PROUD OF J COMMERCIAL

QUALITY AT V.O THE COST!

GUARANTEEOI/02ff

Z
ASSOCI A TES ':tr;,
~ 0 80X 157 ,n..! I
3050 ME 55 TN AVE. .,.. 336 p'" ' ~
SilVER SPRINGS, FL.... U UI ",0 coDA-I
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o
Larsen

'VIlY A E S Uv

Henr/Radlo
_ Q!~BR) ~~~~,~

GJ.S.M.O. ~"

2305 CHERRY ROAD
ROCK HILL, S.C. 29730

Featuring
.. ·IICOM!
6cushaaft

Bii\B _J<IlK]

$KENWOOC 1<1DD>mm!D@
IN ADDITION TO THE PRODUCTS LISTED ABOVE, WE ARE ALSO FAC·
TORY AUTHORIZED DEALERS OR DISTRIBUTORS FOR B & W, UNI·
VERSAL TOWERS, BERK·TEK CABLES, BENCHER PADDLES, THE NEW
CES DIALER AND MANY OTHER ACCESSORIES. OUR SERVICE SHOP,
STAFFED BY FIRST PHONE, EXTRA CLASS TECHNICIANS, OFFERS
EXPERT SERVICE ON ALL MA K ES AND MODELS AND FACTORY AU·
THORIZED SERVICE ON SWAN, YAESU AND KENWOOD PRODUCTS.

SERVICE DEPARTMENT CALL 803-366-7158
THE

73, GISMO
GANG

ORDER TOLL FREE!
8 5-6183
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.ripplieat<-f
Spectrum Is proud to an­
nounce that we are now sup­
p1y;ng a wide line of VHF &
UHF link equ ipment such as
Full Duplex or Hall Duplex!
Simplex link transceivers
and rack mount Link Receiv­
ers , etc. These units are typ i·
cau y made up from our
SCR1 000/ 4QOO Repealer
Mainframes, but they are
spec ial ly modif ied for Link
Transceiver use.

--
•

-
SCR1000 link Transceiver

•

SCR200L Link Receiver I ..'
• ••
~-~. - "11. ~ ~~ .~,

nIP'l L I N K ~ECE I VE~

l.=-I S C R 2001-

•

-

' 1M tiM ~niIU,pjUII,_ ...-~..... Mncr". e g 2M 10 200 M HZ, 0< 2M 10.50MHt. or V>Ce .....

H. ~c We "",ma"Y 'UI>P'Y <:ompl<t1e .'.'''''s. '''''''''''''9 'a< k moun1 Link Transce..",s, pos­
SOl'" a mam Aoll:>e;!'''. plus ion, dup"' ....s, ant....na •. caDle. cat>o""'s, ele. H."......,... _ can
.'OCI "'1>11" sn",'<H<l ,@(:"'..... &transm"'e< ...t>a• .....,bhe.,*'Of ../Orac kmo..mtpa<'iel), as
..ell as COR, to a»d Touel> ron" Con,'ol _,"". etc

11>..... syOl"",s ala ollan u"""0 t ln~ " ''''Y 'emo'" mo\mta,n-IOP Repeate, h.I>",~ ~as "" ac­
ceu 10 a ,,!>one un... '0 a SOl. ,n ''''' .a llev ..here the,,, is access 10 a pt>one 10"" 1.... Aula.
patcl> uM 's ,hen Ioca,ed a,"'e .al'ey s"., and ,s "t ln~lld-- 10Illemounla ,n-tOP'epea,e' ", I>'cn
I>as "I'''mencIous c""e'al1"" ''''''eD, pro ..dm~ .. rde .",a AulQP<i lch s"""ce' 1M'" a,,, a lso
many 01"", .pp l,cah""s lor l ink Sys,ems Call or .." te uS IOday 10 d iSCUSS you, parl lcu l", "..
Qu""m""ls'

• Very attract ive woodgrain hous ing.

PCL300 3OW. Base Station
• Bunt-In AC Power Supply .
• Front Panel Status Indicator lights. ("'Busy," Xmit , & AC
Power.)
• Optional acvr. Scanning Funct ion Available .

PCL25030W.
Min. Mobile
Unit

. 136-174 MHz & 220-240 MHz (450 soon).
• 6 channels.
• 0.35 uV Rcvr.
• 8 Pole Crysta l Fltr.
• Beaut iful Aud io-AX & lX. • "Super Rugged" HOUsing. Solid
• Very Reasonable Price ! 7/8" Th/{. Aircraft Aluminum !

(FCC TYPE ACCEPTED-PARTS 21, 81, 90) ~~ '" IO?1t ??1t ~e,fu4teu?

/SCI SPECTRVM COMMVNICATIONS~..

COMMERCIAL MOBILE"" BASE TRANSCEIIIERS • For U.S. or Export Marllets

''7'~-aLe--""U4ti<>H4 LUte'
(225-240 MHz Commercial Export)

~ g''''M"e.w it!~ Wrl" or ufl 10' 0.'. S",,'". prk.s, .fe. • hpor1 ord. "-Co,, ' . c:1 0'" ItII. , ,,. ,lo,.. , o.p'.
1:Jt4fn 'J"'f'«Uu 1"""fd 1055 W. Germantown Pk ., Dept. 511 • Norristown PA 19401 • (215) 831 ·1710



FSK·1000 , M$449. 00 H am net

RTTV Here is n o comp romise design a n d constr uct ion:
• Un pa r a lle led se lect iv ity achi ev ed with soph is ­

ti cated limiterless desi gn u tili zing ult r asharpDemodulators ~~~ ~~e filt ers a n d deci sion lev el correct ion eir-

• The most f lex ib le in terfa ce sys t e m ava i labl e to
comp u ters an d h igh vo l tage loop s

• B uilt in 170 vo lt loop s upp ly
• Se lec tab le bandwidths o f 55 a n d 100 Hz . (co pi e s

11 0 Ba ud ASC II)
• Co n ti n uo us ly tuna ble s hift cove rage
• Rugged co nst r uctio n - commercia l q ua li ty

throughout
• Full comp leme nt of r ea r panel connec tors fo r

ea s y in te rface
• Key board ac t iva t ed s witc h for b rea k in opera t ion
• Indi v idual tuning meter s and LED' s for quick ,

ate u r at e t u ni ng

T h is RTTY demodulato r is d e si gned for comp ute r
in terface but is a fin e s ta nd a lone unit:
• Ea sy comp uter inte r fa ce wit h RS - 2 32 o r 5 vo lt

log ic s igna ls
• Thre e s h ift coverage wi t ho u t st radd le t u n ing
• Se lectab le b a n d wid ths g ive yo u opti ma l Ba udo t

or 11 0 Ba ud ASCI I copy
• In put ba ndpass pre s electo r usi n g ac t iv e filt e r s
• Hi gh vo lt age loo p keyer o u t p ut
• Autos tart built in
• Three s h ift AFSK keye r p lus na r row s h ift CW ID
• Full y wired a n d t e s t ed : r ead y to copy!
• The FSK -500 is the bes t demo d u lato r av a i lable

fo r und e r $500.00 (Except for o ur FSK - 1000!)
• Positi ve tuni n g wit h mete r and LED ' s

Order di rec t o n Visa o r MC

700 Tay lor Roa d
Columb us, Oh io 4 3230

T,M. Ca ll ( 61 4) 864-2 464

rA; - i!l..........
,-~,@, ,

Iil'
,

'. • ' i~Eijl"jl"jl'". ... ~ '. ~

•

FSK·500 ' .M.
$197.00 unt i l Nov. 1 , $229.00 a fte r

IRL

•••
N-...

CW {Hzl SSe·...M( ~H z l

YAESU I S55EACH

FT·40115601510

fT ·200/TEMPO I

8-POLE FILTER BANDWIDTHS IN STOCK

•rr-10 I/ F/FR·IOI

·fT-JOI /fT·1816Z0

·fT.9'(I III OI ZDII 01

SIMPLY THE BEST!

FOX TANGO FILTERS
VAESU-KENWOOD-DRAKE-COLLINS-HEATH

w nemer your sse rig is old or new,
there IS no easier or essentially less
expensive way to Significantly up-
grade ns performance than by «ncrcv­

Ing its IF passband filtering, FOX, TANGO filters are made of specially'
trea ted high -Q quartz crysta ls. affording excellent shape factors and
ultimate rejection exceeding 80 dB They are custom made for drop-in
Installation. matching pertectlv. both physically and electronica lly. Our
uooe Switching Boards ma ke possible (now or in the tuture] the addi·
ten of a variety ot swncn -seiectatse tillers affording superior variable
nanowmtn Without the need to buy an expensive new mcoer. II you
want the best lor less, you'll buy FOX-TANGO Just tell us the cane­
wld1h(s) oesuec lor your make and model.

' DIODE SWITC HING BOARDS available to permi t 1, 2 or more f ilters
than those lor which manufacturer orovroes room. SPECIFY make and
model

Smqte-Iuter type $12 Arrmail postpaid worldwide,
Dual-hlter type $21 Airmail postpaid worldwide,

Floroaa res>d.n"add 4% (sa'.SId<1 (FOREIGN ADD $5 pe, hIlen

_ _ _ Dealer lnqumes Welcomed[= 1Visa/MC wel comed . Money back it not satisfied. 1- ~'~l .1
B ROCHURE O N REOU[S T

GIFT CERTIFICATES AVAILABLE

14B 73 Magazine· November, 1980



"'." .-, '
'c"'" ~ ",.,..•J _ .....

You can't
tell the players
without a
scorecard!

Order today!
NEW 1981
RADIO AMATEUR CALLBDDKS
READY DECEMBER 1st!

T he latest eu tt tons w ill be pu blished soon!
World-famous Ra d io Amateur Call books,
the most resp ected and complete l istin g o f
radi o amateurs. Lists ca lls, l icense classes,
address Information, Loaded with special
featu res such as call changes, prefixes of
the w orld ,st an dard t im e charts,world-wide
QSL bureaus, and more. The U .S.Edition
featu res over 400,000 listi ngs, w ith over
100 ,000 changes f rom last yea r, The
Foreign EdlUon has over 300,000 list i n gs,
over 90,000 changes. The new 1981
Call books will be availabl e on December 1,
1 9 8 0. Place your order now.

I
•

I
•
I
•

I
•

*

- .

o'

$149.95
$169.95
$249.95

-. - ..-..-
Morse-A-Word I•

I

- . -.-
New

- .

... at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYL wnuove it!

$16450 S-F RADIO DESK
Deluxe- Ready to Assemble

•

M ORSE-A -WORD Ki t wi th 4 character readout ", •••. . . . . . MAWK_4
MORSE·A·WORD K it with 8 ch ar ac ter readout , MAWK·8
M ORSE-A-WORD wired & tested with 8 chara cter readoul ••• MAWF

Eight c ha ra cte r moving d Isplay.
Bu ilt-in c od e pracUce OScillator.
EJil::ellent l or lear ning M orse Code.
Com plete _ no CRT Or expens tve

e"I,,,s needed.
Decodes aUdio CW signals from your

receiver's speaker and displays letters,
numbers, punctuat ion and special Morse
characte rs as the code is received ,

Designed with angled rear shelf lor your
viewing comfort and ease of operation.

FIN ISHES: Walnut or Teak Stain. sq
Floor Space: 39" Wide by 30" Deep

Addi l ional lnlorma l ion on Req uest. .

Chec ' s , Money Orde",. Ban. Americard
and MeSler Charge Accepted

F O.S Cul"e. City, lin Calit. Add 6% Sales Tn)
__ DEALER INQUIRIES INVITEO __

s-r Rmo.te-ut Radio /etvlcel
4384 KEYSTON E AVENUE· CULVER CITY, CALIF. 90230 - PHONE (213) 837·4870

•

•

. - . - . - . - . - .
I... f '.,••Icrocra t 5

I

I

I
•

•
I

I

________ e _

Sen d check o r money o rd er . Use your VISA or Master Charge. Add $ 3.50 shipping
and handling lor cont inen tal U.S. Wisconsin residents add 4 % Stale Sales Tax .

Elch Shippillg TIIIII

time for

$17 .9 5 $2.55 $20.50

$16 .95 $2 .55 $19.50

n US CaIIOQOl<

o FOfe,gn
Callbooi<

O rder both books at the same
$37.45 i ncl Ud ing shipping.

I
•

I
•.... 50 T elephone; (4 14 124 1.8 14 4

Thiensville, W i$Consin 5 309 2

C o r p or a t io n

P. O. B o x 51 3G,

•

I
•
I· -

"'e.'ne., Nebr....., 68847

W._.-( '.; jjl)--. _-aJlll-
PRETUNED . COMPLETELY ASSEMBLED _ FO R A L L M AKE S s, M O DEL S OF AM A T E U R
ONLY O N E N E A T S M A LL A NTEN NA FOR TR ANSCEIVERS TRANSMITTERS
UP TO 7 B ANoSt EXCELLENT FOR CON ' GUAR ANTEED FOR 2 000 WATTS SSB
GESTEo H OU S ING AREAS· APART MENTS 100 0 WATTS C W o INPUT FOR N OVIC E AND
LIGHT _ STRONG · A LMO ST INVISIBLE! AL L C L AS S A MATEURSI

COM PLET E AS S HOW N with 90 It. RGSBU-52 ohm .udllne, end P L2S9 connect o" in5u'ato... 30 fl .
300 lb. l est dac.on .nd supports, cenle, cOnnectnr w ith bulft In lightning . ... ..e' . nd st_ tlc d..ch.,ge •
mold ed, 0 eeled, wuthe'p.l'ool , .uon_nt t.aps ' " X 6 " . you Jusl owltch to b.nd de5ired 10' uoellent w o. ldw'de
ope,atlon _ I,.nomlttlng on d ,ecle-Ingl LowSWR o.e' . 11 b.nd5 _T ...et, U5uall. N OT NEE DED! Can be "," cd ..
Inurted V', . olope.. _ in ottlc" onbui'dlng topo O' n. ..ow 1010 . Th. ONLY AN T EN N A YOU WILL EVER NEED
r O R ALL DESIRED B ANDS . WITH ANY TRANSCEIVER . NEW _ EX CL U S IVE! NO BALUNS NEEDED'

80_40_20_15.10_6 m.t e._ 2 troo ••• 104 ft . w ith 90ft. RG58U _conn ector . Model 9988UA $69.95
40_20_15· 10 met•• ••_ 2 "'.p ---5 411. with 90 It. RG58U - conn ec l or _ M ode ' l 00\BU A $68.95
20.IS-ID m ele' _ _ 2 I,.P 2611. with 90 n . RGS6U - connecto, _ M Odel 1007BUA . .. $67.95
SEND FULL PRICE rOR POSTPAID INSURED. DEL. IN USA. (C onod. il; $5.00 e"" 10' pootage _ cle, ,,,.I _
cyotOm5 elc.)O' o, der uOing VISA _ MAS T ER CHARGE _ CARD _ A MEA. EXPRESS. G,.e numbe, ond eA.

d. ... Ph 1_308_236_5333 9 A M _ 6PM week d. ... We , hif> in 2 -3 doy o. ALL PRICES WILL INC REAS E ..
S AVE _ ORDER N OW I A ll .ntennao guar.nte ed lor 1 year. 10 <loy mone. b.ck "",I il ,etu,ned In new con<lrtion!
M ode In USA. FREE IN FO. AVAILABLE O NLY FROM

WESTERN ELECTRONICS De pt. A7.1\ .... 80

O r de r f rom you r dealer o r d irectl y from
the publisher. A ll d irec t o rders add $2.55
for sh ippi ng. Ill i n ois resi den t s add 5%
sales tax .I!iiill SPECIAL LIMITED DffERI

'I.\\.,... Amateur Radio
- , Emblem Patch

............. -... only $2.50 postpaid

Pegasus onblue field, red re r te rmc. 3" widex
3" high. Great on jackets and caps. Sorry, no
call retters . ORDER TODAY !

RADIO AM~E~ IIba a k INC.

~ Dept. B

~ 9 2 5 Sh erwood Dr ive
Lake Bluff, I L 600 4 4 , USA
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BECKMAN
3V2-D1GIT MUlTlMETER

MODEL TECH 310
COMPLETE MUlTIMETER CAPABILITY:
DC VOL15: 100 uV TO 1500 V
A C VOL15: 100 uV TO 1000 V rms
RESISTANCE: 0 .1 O HMS TO 20 M EGOHMS
DC CURRENT: 100 nA TO 10 A
AC CURRENT: 100 nA TO 10 A
DIODE/SEMICONDUCTOR TEST FUNCTION.
CONTINUITY FUNCTION - INSTA·OHMS [ TM ).
COMPLETE OVERVOLTAGE PROTECTION .
LOW-POWER OHMS IN ALL RESISTANCE

RANGES.
FUllY EQUIPPED WITH THE FOLLOWING:

9-VOLT BATTERY, A SPARE FUSE, SAFETY·
DESIGNED TEST LEAD SET, OPERATOR'S
MANUAL AND BECKMAN'S FUll ONE·YEAR
WARRANTY.

OPTIONAL ACCESSORIES AND PRICES:
TeCH 310 DIGITAt MULTIMET ER $140.00
DC-202 DELUXE CASE 24.00
VC-201 VINYL CASE 10.00
Dl·241 DELUXE TEST LEAD KIT 10.00
TL·242 TEST LEAD SET ( AS SUPPLIED) s.eo
RF-221 RF PROBE ..• . .• ......•......... 35.00

L~RUE ELECTRONICS
1112 GRA NDVIEW STREET

SCRANTON , PENNSYLVANIA 18509
PHONE (717)343-2124---

218 5 KUf tz Slreet, Suite 10
San Diego. CA 92110

Tele pho ne : (114) 299-9140
Telex: 181141

Louis N. Anclau . , WB6NMT

PROVEN PERFORMANCl !
Al th h , ul '10 c.llnl $111.. VNf
t U I. , uce I I CtIIf I'1 hnl,I. ur. .1''' 1« ... Z2lI ""~I _ lti•
., u-l1Sl . 1111 110. "II" • • Mf !ll ·
"" I I .20... I lhr ,'U_" ca_.
cit,,!

IHSTAU' HEW 1'" PRE AM!'
IN 'OUR REPUTER
III iIIernll , _ "uilln ly IMIly. I. it
ru ," "' II "'I tl il '...lhllhu
" H IIIII.

Introducing the new

TYPICAL PERFOR MA NCE Pol COMPARISONS

dB dB dBm
G NF 1 dB Comp. rll on

PAl 44 10 dB 1.3 ea + 1 "Bm
PADI"" 22 dB 1.3 d B + 1 dBm
PAG144 26 dB 0 .2 dB + 12 dBm
PA220 0 dB 1.9 d B + 1 dBm
PA 0 220 It d B 1.0 d B + 1 dBm
PAG220 24 d B 0.2 dB +1 1 dBm
PA432·2 16 d B 1.5 d B _20 dBm
PAEU 2·5 16 d B 0.95 dB _20 dBm
PA G432 16 dB 0.50 dB + 11 dBm
Olh. r I JWcl., MId c om m. rcl.t pre.mpi "'0 • • .sl.tn..

IH CREOIBlf lOW HF .5 111 TY!'ICAl
I, f.,."iII, " . ,... ..11 Irtll 1Il""" tllI .lll
I l.l u r ' A& ,...~ . iN rll•• lJ ,....
IlI 11 is f••ct' se,.... _ I.. lilIfll liI, islti.

111 111 . ..1111
Mew. I'M tM , ., 10l1' . tell, II lift... '" • •r.
... " I llit " ... lItl.,1

1000 TIMES IM!'ROUMUll IN
SIGNAL HANO UN' usus
II aHIliM I. fn.c.1 MIH "'..... Ill•
• • !.HI' 'J,' "II.,.".- MI'

. , "_it rill'. Ihl I lit' I U f ·
I. .. tl,dilil, " ' " 1000ti." .,.. " iI "'"II l ll·

'lil' 1".1. "If '1·,.11' ,r.·
I.P' · .. "18.r t il " .. " ,.

Designed especially by louis N. Anciaux WB6NMT, for repeater
operators and those working low noise, weak signal,

The new GaAs FET preamps improve dynamic range up to 10 times
over standard FErs, and up to 1000 times over bi-polar amps!

LUNAR PAG PREAMP SERIES
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erRlanlDwn
IRlaleg~ !rv~
Sgpply_ .~'j)

('Jnc. v"
MEMPHIS, TENNESSEE

RF

You r One Slop Sou rce for RF Power Tubes and Transistors

NO MONKEY BUSINESSI CHRISTMAS SPECIALS

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

over 20 years experience in ham radio
CA LL TO LL FREE

1·800·238·6168

3·4OOZ
3·500Z
3·1OO0Z
4CX2SOB
4CX350F
6MJ6
128Y7
5728

$ 95.00
95.00

260.00
45.00
78.00
4.50
1.75

32.00

811A
6146B
61 46W
8122
8236
8877
8908
8950

$ 10.00
6.00

14.00
76.00
22.00

300.00
9.95
6.50

MINIMUM ORDER $30.00
CAll TOll.FREE 800 145 2322 (N.Y. 51.1.51&-538 UU)

I~~o IR FGain,Ltd.1

13.50
14.00
14.00
18.50
17.50
19.88

13.75
8.50
9.95

15.50
33.00
24.25
13.00

12.5V Stud 11.95
12.5V Module 19 db Gain 54.00
12.5V Flange 42.95

v,,,
Rockvlll. C.ntr., N..- York 11570

RF TRANSISTORS

100 M.....lck Ro.d

2-30 Mhz

RF23,RF13 (RFG) SOW 12.5V 13.00
(Premium Replacements for MRF4SO & MRF4SOA)
RF43,RF33 (RFG) 70W 12.5V 15.00
(Prem ium Replacements for MRF455 & MRF455A)
CD2545 (CTC) 50W 12.5V Flange
CD3424 (CTC) 60W 12.5V Flange
S01 451 (SSM) 60W 12.5V Flange
S01076 (SSM) BOW 12.5V Flange
RF85 (R FG) BOW 12.5V Flange
MRF458 (MOTO) 80W 12.5V Flange

VHF
150·175 Mhz

UHF
45O·512MHZ

B40·1 2 (CTC) 40W 12.5V Stud
2N5591 (SSM) 25W 12.5V Stud
2N6083 (SSM) 25W 12.5V Stud
2N6097 (SSM) 40WPNP 12.5V Flange
MAF247 (MOTO) 75W 12.5V Flange
S01416 (SSM) 70W 12.5V Flange
RF13,RF23 also repl aces 2N6084-MRF224

2N5946 (SSM) l OW
MHW710·2 (MOTO) 13W
CM60·12A (CTC) 60W

INTIMIDATED BY
MORSE CODE?

599.95
INTRODUCTORY PRICE

THENEWAEA
MODELMT·l
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

Write: 3202 Summer Ave.• Mem phis, Tennessee 38112

IN TENNESSEE, CALL 901 ·452·4276
MONDA Y - SA TUROA Y 8:30-5:30

FOR YOUR SPECIAL.

• Automatic Speed Increase. User May Program: Start ing
Speed, Ending Speed, Practice Duration;5 letter code Groups
or Random Space; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements).

• 24,000 Character Answer Book Available ($2.00) For 10
Starting Positions.

• Random Mode For Practice (N o Answers).
KT-1 Computerized Keyer With All Features of Above Trainer is

Also Availab le in Same A;n;kage For $ 129.95.

Advanced Electronic Applications. Inc" P.O. Box
2160. Lynnwood. WA 98036. Call 206/775-7373.

AEABringSYOUthe
Breakthrough!

.... Reade , Service- see page 226 73 M ag azine· Novemoerv t aan 151



Arise and subscribe to 80 M.ICROCD M.PUTI NG, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessories and theory on
the world 's largest selling computer, the TRS·80· .
Definitely beginner level and includes lots of program
listings. And out what all the fuss is about.

Handful
of
POWER0 12 issues!OI' 118

24 issues ,,. I.)()

_ ]6 ~_1 '... 145AE C BiI _

CJ~u=1ptlon

( Pa)'"'l£Al dK...d � _

L-! VISA ",e

__ "'_2_ ... ,"~ "

"k ...._1~."""""""_......._ 1_.._ ...... 1110_
..... __1 e-on_.... ,.._
v.c-.• _ l'C02'S ..."" UI _ ..

...-. ......... U voc: _ .. . , ....".,S ""M .. 1tO ..w _I0'. ""........ ; __ 00... 1_ ......
_ .__ $1__

, _ .. _1 .... "0 _ _ '

Card ,, ~

Interbank • Exp. date _

Signature _

N.~ _

Address _

City State Zip _

Plea... a llo", 610 8 wttks 101' dod_1tf)'

[.~r; "1 Canadian: I yf,only/$20 in U.S. Furw;bO( microcornputing FOI''''ign: I yr, onlylH81n U.S. Funds

• P.D.B. 981 • Farmingdale N.Y. 1173 7

e 2 . 1 w ~1

e 1 . '~- l' __""_... ..-
e ll . ", ' ' . , .. c.v .. . ....s. ._1t.e * _

It-lA . l_ R _l'7lI . __, ._...._-
• 000Ir'''" I'''"'' __ " -I

Ad: 58 MM UNJ.1IIt 1"'",
,., IrU ...". ...,.wv . .....1tI , '

Ava ila b le no w Irom your rccerem etecr raeno deale, o r order e-rect
~ ,.

\0(;0••• Box 219, Prospect Heights, IL 60070
PRODUCTS CORPORATION ::s-. (312) 870-8060

Dateline Dayton Hamventlon ...
To demonltrat. the selectivity of our Marit 3CR r.peat.r w. keyed a
tranlmltt.r 15 KHz ott frequency and let It directly agllnlt the rec.lv.r
Input, Our Mark 3CR didn't .ven notlc. the clol' eneounter,

encounter

can or wnt. for lpeclflcatlonl ,,09

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, Ma. 01834

(617) 372-3442

close

'TRS-5O Is. I,_marl< 01 T.ndy corpo..'tion ,

Sure the Mark 3CR can withstand severe interference..
it uses both crystal fi lteri ng and double conversion.
And that's just the beginning, Its performance cont in­
ues with a transmitter that meets commercial specs
pl us a microprocessor controller that gives you 39
funct ions and 13 Morse messages. For peak perform­
ance have your own close encounter w ith a Mark 3CR I
Repeater or Mark 3C Controller.
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ALPHA 78
The new Alpha 78 combines t he best feat ures
of all previous ALPHA's: More qu iet brut power
t han the origi nal Alpha 77 ··· A new " no tune up"
system even better than the 37 4A --- and the
same superb aSK system used in the Alpha 77DX.

_.
523'0."•••'....._.
2:19."

•••• ••• •• •• •• ••• •....., "._.
••...
• •••••••M'

...
199.95

_..
• _ . . ............d UN9S

. .. '0 "·""' ...... 112"
)0, 'O" ~ """ "_ '. "
10' '0 ' ~ 1OM a- 11' "s •• , 10lIO _ 3111 ..s.. • _"'....._ '99"S., "," .._ ':Ill '"
• • ' ,.,., .._ , . 05... _ _." "" ...... ' - ...
J .. ' 000.._ " ""
10' ..,....... 2 ............. ..... .,,_. ' ..
'", ' 0 " 10" .. ...' ' ..
>Ow ' _110- 1000 _ _ 5_ '"
.. ' ooo .'~ _,..... ,,"" ...40·'_.·.._ _ ...
:IO' ooo ,,~v..,_ u ...
K__'.. ' ~ '_ 'o<ao<' n ..
... . 000 . ' .. _ ' " 1II 06_ , ... _ ..,06...-- "...
h ' ""_ , ~ "

$0' ""_ 1' "
• • ' "" _ >9 ..

'..' "" - ...0.... _ ._ ...

S er I ().l S ·:?O M Beam 269.95

HY·GAIN.......
' ....Kl

'"~
~­­.-.­­_...­..­
-~' "M'O<JMU.•'' -, VO_
'lAVO._-------".
~.

TH50)(

•
:«Z~.

ALPHA 76A
Two 8874 Tubes
1.5 KVA Heavy Duty Transformer
2.5 KW. PEP, 1 KW. CCS Average
Efficiency better than 60%

ANTENNAS

S 219 9 5
8 4.95
8995
32.95
14 95
5695
5695

11995
3 2 95
9 5.95
32 95
3 9 95
56 95
4 9 9 5

... ',,,,,,,n, 1"t'an,1 Be"m
4 01 0 m I' 1,,,1' Ven'cal
8 0 10 tn" r,,,., V.... " .. '
'1 "", " R ,n 'lO A 'll ny., , ··
19. ,., ,,.....n l 1"" . " Bo o n ", ,"
14 •. 'e<nen, :2 '''1' " B oo m " ,"
14 .'ement:2 "". I M " B o o m e ' "
78 .'em,m, "J "'If ~ M Po...." , 1'11,1<
1 1 elemen , 2 In" I M Beam
22 .'t!'men, 2 ,nt . I M Pow ... Pac k
4 5 0 MHI " A. n 90 Aan 4<! ' "
10 E '" " ..,n l '1 on!, · ·O s, .. ' ·· an'
20 ·E lemen' 2 m " · ·O K ... , · · an'
20 E lemen, 4 3 2 M HI ··O s o: ... ·· ant

CUSHCR AFT
AT B·34
ATV ·4
ATV -5
ARX·2
A ·3219
A ·2 14B
A·2 14FB
A·22BFB
A -147-1 1
A ·147·22
ARX-450
A ·144·10T
A ·144 ·20T
A-432·20T

ALPHA 374
With "No Tune Up" conven ience
Instantaneous band switch ing
2+K.W. PEP
Two 8874 Tubes
1000 watt DC " No Time Limit" Power Supply

LOWE ST PRICES I N T HE COUNTRY ON ANTENNAS
H Y·GAI N - CUSHCRAFT - MOSLEY - HUSTLER

1

•
master Cha.ge'- . ' ,.•... ..

•
1840 " 0" STREET LINCOLN, NEBRASKA 88508 ~ ..

In Nebraska Call 402/476 ·7331

We Export
PRICES SUBJECT TO CHANGE AND AVAILABILITY

Communications Center
VISA'
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MODEl TR70A
ATV RECEIVING CONVERTER, 420-450 MHJ.MEMORY KEYER

BREAKTHROUGHI

The remarkable AEA Morsematic memory keyer
has 33 fantastic features including two AEA de­
signed microcomputers, up to 2,000 character
memory, automatic serial number and four dif­
ferent modes.

Get the Facts.
Learn the other 30 features simply by contact ing
Advanced Electronic Applications, Inc., P.O. Box
2160, Lynnwood, WA98036. Call 206/775-7373.

• TUNABLE-vernier tuned, 420 to 450 MHJ.
· HIGH PERFORMANCE-low noise RF preamr"

modet mixer, mo.sfet IF omp-lCh2 or 3 auf
, SElF-CONTAINED-inciuding power supply
• t YEAR WARRANTY
• PRICE , $ 88.00 [includ e s shipping. Add $1.15 for

COD shipment J
To order, or receive detoiled lnformotlon,
write us o r call u.s ot 1-812-336-4775

APTRON
LABORATORIES ~.
ec BOX 323, BLOOMINGTON, INDIANA, 47402

*220VA Cor 11 0VA C
50 or 60 Cycle Operation

*Low Voltage Tap

"Nylon Card Gu ides

"Connectors Supplie d
for up to 4 Drives

"Optional Fans Mou nt
Neatly on One Side

DELTA PRODUCTS .... 357
15392 A$SlKTlbly Lane, Huntington Beach , CA 92649

(714) 898-1492

All NE CE SSAR Y
COMPLETE S·100 SYSTEM POWE RSUPP LIES

* 12 Sl ot Motherboard
Fully Terminated

*30A of +8V
6A of± 16V

"D isc Power Supply
6A of +24V
5A of +5V
l A of - 5V

"All Steel Frame

S-IOO[MIJS-IO
*$2490 0

IN STOCK NOW

INTRODUCTORY
OFFER

PLAC E QUANTI TY
ORDERS NOW,

SAVE!
"less Boa rds an d Fans, Assemb led Add $45.00,

6 Slots Populated with Connecto rs

GLASS
, ,

, ~••11/71. '
ANG LE

ADJUSTMENT

Brings you the
Breakthrough!

• Receives and transmits
through glass.

• Superior performance
equivalent to 5/8 wave.

• Superior radiation full
Omni-Directional.

It 's easy to install - No holes to drill . no
magnet to scratc h t he paint . no clamps.
Uses an especially developed silicone
adhesive that secures antenna to window.
The capacity coupling box is simply attached
w it h a special adhesive tape to inside of
w indow. Worried about crimping or
corroding coaxial cables? It's all inside and
out of sight .
Models also available
for 220 MHz and 450 MHz.
See A"al>l,'s orner n........ mobile and
base aMen""•. Write for new calalo.Q roda"
Send sa lor handling and posraqe

New Improved Adhesive
Mount for the 2 Meter
Avanti Mobile Antenna.
Mounts on glass -

no holes!
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. . . . .on inexpensive paper too. Our latest addition, the MICROLOG
companion printer for the ATR·6800, plugs in directly for easy 'hard
copy' of your QSO's, messages, programs, etc. When the tape interface
isn't enough, our printer is ready on keyboard command. Complete
system for CW IRTIY: ATR-6800, video and printer $2,445, without
printer $1995, printer alone $495. We're always up to something new
here at MICROLOG CORPORATION, 4 Professional Drive, Suite 119,
Gaithersburg, Maryland 20760. Telephone (301) 948-5307.

MICROI.OG
Innovators in Digital Communications
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Be Prepared!

30 meters for the FT-101 B

M~rk H. Mon~on KB8NO
ltrW Sunn~~ idt> A~t'nut'

lanSl'I8 M148910

I f you were as excited as I
w as to f ind out about the

new amateu r allocat ions at
WARe, you probabl y w ant­
ed to be the first ham on the
block to operate the new
frequencies. Unfortunately,
the 24.89D-24.990-MHz and

the 18 .068-18 .168 -MH z
bands won't be available
f or f iv e t o ten yea rs .
However, the 10.1()(}10.150
·MHz 3D-meter band prob­
ably will be usa b le in two
years o r thereabo uts .

When I saw 10 MHz, it
rang a bell ; that is the sa me
as the WWV band on my
Yaesu H -101 B! By studying
the bandswitc h a nd sche­
mat ic. you wil l no te that

there is a WWV positio n
from fron t to back on the
band switch. WWV has its
own heterodyne osci llator
and crystal. but the receiver
front end and driver grid
tuned circu its are borrowed
from 20 meters to save
space and m oney . The
dr i v er p l at e a nd fi na l
amplif ier tuned ci rcui t s are
left out to prevent t ransmis­
sion o n an unauthor ized
band. By adding separate
tuned circu i ts (i.e .. t rim mer
and cap ac ito r ) to t he
rece ive r f ran t end and
driver grid circuits, adding a
new tuned circuit to the
d river plate circuit, and
rewi ring the f inal amplif ier,
the FT-1 01 B can be m odi­
f ied to o pera te o n the
30-meter band.

Fig . 1 is a very important
aid in making the m odif ica­
tion and locating the band­
sw itc h w afers. A ll par t s
were purchased at an aver­
age local elec t ronics store

at prem ium prices for abou t
$15.00. The bottom and
case must be completely
removed first . You should
work with the rig on its top
with the bottom up for the
best v iew.

TC13 ', Te3', and TCB' all
ca n be m ounted wherever
you ca n fi nd space for
them . I mounted them o n
their resp ect ive ci rcu it
boards (Pl31188, PB1 187A,
and PB1092j by finding an
o pen spot on t he boards
and judic iously drilling the
appropriate holes. D rill the
holes with the rig on its side
so borings don't fall into the
works . Use the modifier's
trick of d ulling holes on the
edge or through the ci rcu it
b oa rd f oi l. W he n you
mount the tr immers, you
ca n then bu ild a so lder
bridge to the lug of the trim­
mer for elec t ric al contact
and mechanica l stab ility.
Be carefu l not to ding up
the exi st ing t ri mme rs .

Fig. 1. Bortcrn view of the Sl wa fer physical arrangemen t.

Photo A. The WWV position on the bandswitch is used to
cover 10.0 to 10.5 MHz, which includes the JO-meter
band. The l1-meter position on the bandswitch can easily
be modif ied to cover 24.0 to 24.5 M Hz, which includes
the 13-meter band, at a later da te. Likewise, the 160-meter
posit ion could be sacrificed to cover 18.0 to 18.5 MHz,
wh ich includes the 17-meter band.

156 73 Magazine . November, 1980

~1tO"T

• • , • • " • • " ,
•

., m



Photo B. Wa fers a th rough i and n, and PBIIBB, PBI IB7A,
and PB1092 are shown in th is photo. Note m y positioning
o f TC1 3 ', TC3 ', and TCB ' on their respect ive boards.

Photo C. Wafers i. k, I, and m are shown in this photo.
Note the added tab in the center of the photo o n 51" held
in p lace b y the rivet and Super Glue.

l ikew ise , C43 ' , C6' , and
Cl0' all can be mou nted
under thei r respective ci r­
cui t boards.

The receive r front end
tuned c ircuit is separated
from 20 meters by remov­
ing the jumper between the
WWV and 2(}-meter tabs on
51c. TCl J' and C43' are
then placed in the ci rcuit by
a wire to the WWV tab.

The driver grid tuned cir­
cur t is sepa ra ted from 20
meters by removing th e
jumper between the 20­
meter and WWV tabs from
the 20-meter tab only on
51e. This is because the
WWV tab is very difficult to
reach - so lengt he n the
jumper by solde ring on a n
extra piece of wire and a t­
tach th is to TC3' and C6'.

The dr iver plate tuned
circu it is not tied to 20
meters a nd WWV has a
blank tab on 51g. Simply
so lde r a wire from the blank
tab to TC8' and Cl0'. This
ta b is deep, but if you are
carefu l, it can be accessed
read ily with a so lde ri ng
gun .

All that is left to do is to
modify the final amplifier
tuned circu it. This required
the most ingenuity. S'l l adds
extra load capacitance on
160, 80, 40, and 20 meters
by ganging the two pa rts of
the lo ad capac itor, VC2,
toget her. 30 meters also
shou ld he ganged toget her,

and all that is necessary is
to add a jumper from the
WWV to the lbO-meter tab ,

The only pro b lem is that
the re is no WWV tab!
Where the tab shou ld be on
the 51 1, there is a lonely
hole on the wafer board.
What yo u do is make a tab!
Go to you r junk box and
find an o ld wafer switc h.
l ook for a tab that matches
the lbO-meter tab . Then
break the wafer a long the
ax is of the tab through the
rive t hole, freeing the rive t
and the tab witho ut damag­
ing them. Then ta ke a good
wire cutter and ca refully
nip the lip off the end of the
rivet that wa s under the
wafer until it fit s freel y
through the hole on 511.
Place the tab and the rivet
appropriately in the hole
and chec k to make sure
that there is good contact
when the bandswitc h is
rotated . Then glue the rive t
and tab onto the wafer with
Super Glue . Then jump the
WWV and l bO-meter tabs.

Final ly, add a 3(}-meter
tap on the tu ned circuit co il
and co nnec t it to the WWV
tap on Sl m. 19, C133, and
C136 are temporaril y un­
so lde red from their tabs o n
Sl m and lifted o ut of the
way to fa ci litate so lde ring.
The So-meter tap shou ld
fall about ha lfway between
the 4(}- and 2(}-mete r taps
[i e. , just be low the nut

holding t he last wafe r o n
the bandswuch).

If you study the co il, you
wil l no te that the turns just
beside the other ta ps a re
bent down into the crack in
the ce ramic form. You can
a lso do this by placing a
small sc rewd river over the
ad jacent turn and tapping
the sc rewd rive r with a small
block of wood. Then so lder
the tap to the co il. Make
su re you don 't le ave a
so lde r bridge to the ad ja­
cent tu rns. The n rea tt ach
19, C133, and C13b to their
tabs.

Your Yaesu WIl l now be a
seve n-ba nd rig. All that is
necessa ry is to peak TC13',
TC3', and TC8' accord ing to
the manual. The preselec­
tor shou ld be se t around 4.
Don 't be fo oled by the
noi se in the rece iver at
about 9 on the preselector .
If you try to tune and
tra nsm it here, the dr iver
will go into uncontro lled
osc il la tio n. Agai n, mak e
yo u r a dju st m e nt s at 4
where the re ce iver wil l
peak to the c a lib ra to r
signa l. Use a dummy load
to prevent ill ega l operation.
Performance seems as good
as the other bands. I drilled
ho les in the shie ld plate
ove r Te13' and TC3' to
fa cil ita te tuning . If o pera­
tion is restric ted to Extras,
then you ha ve two years to
upgrade!

For fut ure reference, the
t t -rne ter ba nd will be eas ily
modifiable to the 24-MHl
band . Probably a ll that will
be necessary will be the ad­
di tion of a diffe rent crysta l
and adjustment of the het­
erod yne oscillato r . To
enable the t t -rnete r trans­
mit sec tio n, all that needs
to be done is to (1) remove
the jumper from the 11­
meter tab on 51 g that goes
to 51hand (2) remove the
jumper from t he l l -me ter
tab on 51 i tha t goes to
ground.

If you wan t to ge t o nto
the 18-MH z band , remem­
ber that the l bO-meter ha nd
used to be an auxiliary posi­
tion o n the bandswitch.
If you can sac rifice the
lbO-meter band and you
understand a nd have com­
pleted the previous modifi­
c a t io ns, then with ap­
propriate changes and sub­
stitutio ns you can ge t on 18
MHl a lso. You now ha ve an
e ight-band rig!.

Parts List

TC1 3 ' 79·p F tr i m mer, 250
TC3' volts de (Sprague "0

line" IKHI-31 or similar)
TGB' 4D-pF trimmer, 500 vol ts

de (c erectro AI·246 Of

similar)
C43' 5O-pF silver mica , 250

volts de
C6' 68-pF silver mica, 250

volts de
Cl0' 68-pF silver mica, 500

volts de
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Thi> elect. ica lly ...... 11 8 0/15. 4 0
.... 20 m. t e ' antenna o p", u es a t
any length from 24 t o 70 ft. • no
e ~tra bal "n 0' fran.much needed
• po.table - We<otl .... IIores ,n
min"I" • small enough t o fit in
atti c o. ap t. • f,, 11 legal power .
lo w SWR ave. c ampl.t. 8017 5 .
40 .... 2 0 meter band. . ....... c h
10_' atmosP h eric noi•• pi<;k -up
tha n a _Iieal .........ed. no r ad,a l.
• k it inc!. a pro o f sPec ia lly- mad.
4 ' · d ia . by 4 '" long coil •• con­
tain ing 335 I t. o f ' adialin g c on­
duclo, . bal"n. 50 ft. RG58/U
coax . P L259 c o n necto,. nylOn
rope .... man"al.
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,n ~ I.lTT I.E --=~ .._ !J.n" yl8lo, ,,.,..·
.. ,m _ "'.. 1_..., ,>odo~ '.. ~ ....,.,
. ..... ~ , 1110 ......__n ,0...,·
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ATV-5

l
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I
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I

_....._....~--­..._----_ ..---_..-

AT\I-S...._-----­_... ..._---_...._0 "'__-_.,---­_. ,-----_ _--_.... ..-_ __ .._..-_.. _-_..-

ATB-34

Skywalker
Sllywollk...------_.--"---"'----_.._.... '_ ...--_......_----_.._..__ .......-------_...-- --,_._.........--"--'--... _ 0-.... _

_.-..._- ....-_.­..._---_ ..__.u,._,,_

AU·'" - 11>15·20 Meters
... _ . ..... 0-__ .... - " '--'"--, -,..._-_._ __ ..._' ..
... ----­- -_.. - --_...-.._---_.._--_....­-_.,.__..__ ..-

Medford , Massach usetfs, 021 SS

_.. _---­---"--,_.. _- ---

OSCAI SOIteilte communICatIOnS----_ ...-...._-_.....-"'-...... _... _-_ ..__.._J_.......
___ 10_ ....... _ ,.. _-_..__ .-_ ...__ ---'.._---".-----_ ..-_...-_ .._-----

,,~-

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

The full pow" .
full p..fo.m.nu
2O-1S·10m bt.m.

En joy ". thrill of workin g
3 .' . 6- 10 IliMIMrs

rare .._ , NO A''' / ...,.. " A}'IO " M Xl "

O X. InCfease ". pleasu fe of you. 0 ..." . ,,,,,, ~ ,. ,', ., -001<".'''''' )0,""",", 5 .,.....", & . ......'" '0 ...-.' i . ...... " , " " "dei lv contacts with A3 rnreereeence -,~ .~ , ..~. .~ . AMI '0 _l"'l'" • .., '"' "loom L"'l'" • " • .. .......' , • , ,
red uci ng trom.rc-oack rene. Uw l....,t, '" "'" liT' '" ' . ..d G... ". ". ". " .
vour li nlle f ampli f ie . w ith ccntt- ,..." ....... • ,. & ' " " f ,'8 ...... •• •• • • ••.... lio<" ". 1.5'" II 5d. ". .... ..- -
ceoce wit h 0. ' - high power • 11 ""'.. •• ". •• •• "- p' • " " ".~. ,. ... ". •• SWA . ' .... " d , " G 1 ". , " ,
n aps.

OSCAR

P. O" Box 27 ,
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•

FRG·7 • $370.00
~a1 eo-09O R__

• O.~-29 9 MHI eo-....,1> 10 kH
RudD""

TI>t FRG 1 ... Pooc;so..,..-bu<Il .. _
-..m.......,oons ,__. Iu'''''''l ._
,u,~ -""u<'_ , long ~ I..... h..
"..-,............. lIt...z ,I>t W_y Loo
do,t, unooll.o,_ 'Y"om. in <O'>1U"Cl'"
",'1> • ,,,polo con_ _'''od""
cweu,'. ,I>t FRG 1 1>0 hOgh _"'"
....... w"" .........., ".abo~h

R·toOO FEATURES :
• eo"' '''",o",' t'O<I"M CY <:o~."" fr Ofl

200 kH, ,0 30MH. ,
• 3O~n"' .•",," 1 MH, wido,
• F i..<1i,i1 I.oq"",cy di,pl• • _ ill",m;

n-e'o<l oneIog d,".
• au "go'.1 clock ondONIQFF 10....
• ~ ,,__, A~ 'w,o. """ ....."""'1

sse 1US8.nd lSBI.""" CW,
• Th•• IF Iolt.. , .. 2,1 kHz '''' sse ....

CWo 6-0 kH , tor ...~ .......... """ 12 ~H.

' 00- "'" w",,"• (.!oct,,. __ r.u;tt _ . ..,n,. ",,_ ,. " _
,..... 1<,'" con" ,ecorrlong lt1'minaI

• Rtornolt ...m 10 , ....
....y ONIQFf tireui, "'" _'in; cor tI

• sse ...,.;".i,. 0' O.ft /IV . . ...... 2 ..
3D MHz,

• Moo. "'.n 60 dB If im. ''''0.
• Mot. ,"'n 10 dB IF ..iocl .,n

~PP.

$ 1299.00
..... "'_limultlnoous ...... .­
__ TR·], ....ing P<*iblio !I
_;on 01 ..... <liller..., ,~11 1"'_,_.

• 8...".;" _ """"y _ II. 100
100. 120. 200. 1~ VI/IC, 5OteO Hz••
-.oinol 13.8 Vtlc.

• M""" mar.'

$ 399.00

Command Series RF-4900
Ten-band commu nic:at iOrt$ receiw
w it h 5-<:1 igit, all-band Iluorascen
d isplay. SW from t .6 to 30 MHl
FM .nd AM freq uencies. FE"
RF ampl ifier . BFO pitch control
RF ga in control. Comes wil l
ear phone, AC power cord all<
headphone co nverte r. Ope.at.
o n 8 "D" batteries/ not inc lud ed)

---. .- '--'-'~ ? ,

'I' '~" I ' ("I' I.·'~~
. M ~ ~ . .. ~·J Cd __ . .~ '---- ~

. _ L .. ~

YAESU

TEL. 1-617-391-3201

$499.00

." I"" "''''/1.', '" ,,,,,,,,,.,,, ,"',..,
KENWOOD

Sa. b l ck "'ov.... f o r IPee ll' ,l

FRG·7000 •
O"l"" O"poIoy C........."'nocalio"f R_ . ..
...'h CPU o.t;tal C_.rod T,.....
• 025Tl>ru29.9"'H.Co__ w"h l~ H z

R.o<tou,
Compu,.. 'ochnoloqy COOl_on.,. lu,
,"'"" ... br""'Jh' top, on " .. FRG,1ooo.
• d""ol_pIoy _ .. <0 _._10.-
,IW do",._U"!I SWL. T ""'a1 dod
_ ,' ..... COOl"OIto<! by • CPU (Con"..
"'_ .......'l chiP. will ,_ ....... bott>
toul .... GMT ,,_. ....., woll """'"...
poo,,,,..... ,u,oon oouo_, ouch "" I UPO
,.....<10.-.

DrakeR-7 /0R _7~
Syn_..d . G-.a1 Co_.,. R_ _
• Fully , yntl>e<i nd w"~ • poo_h,y

,,,,owel OKi''',,,, IPTOl lor ...-,~.

COOl "n""", """"!I.
• eo-. com...... 0-30 ~Hl . Boll>

diogO'a1 _ anolo9'-',
• ~ _ lh'or1_ ""ynctwo~"

,,~ <lo1ooclor 1"__ior ionwo-·
...._ "-tw_ br-" -.on.

• T_ If "G'd! lill tt.::t,....y
,..--. ..... 0<1, ... ionlt1 t ' .. !Tom
....-rlJy ,u,i"",.

• ""'1"·1..........,"" on,...... _lKtor!W Ohm
.ph" .. ;s >wi,ch .,toctod Ir...... " .. front

$249.00

Command Series RF- 2900
Portable 5-band shortw_ . adio.
Fiv&-d ig it fluo . ascem di,.,l.v. SW
from 3.2 to 30 MHz. R F gain
contro l. BFO pitch coe rrot,
Comas with AC power cord,
shouiJ e. be lt, dia l hood and
earpho na . Operates o n 6 " D"
batteries (not included\.

KMlwood R·l000
T", R 1000 ... h'9'>ly _ .....od cornmuno
..,.. .......__. Up ..",,__. PLl cor·
""'''y ....., .,. '-" ltd, I Pooo-ido
_ "1. 1Olocl,.., ' ..
1>0 '" I 200 ~H. 10 30 MHz F ,"'JNO. '0_'" .......k_ ,_ .....,
""'..' h<qUMCY <Ii,pl.y. ,,'. poo-t.o:, 100­
h,,~n .... '0 >hortw_. mod,........_. """
long w_ """"" E_ sse ,_I, ...
• I«:U. 'nd'- " • quo."
000".1 dod 0<><1 ,,,,,..

usetls, 022'iIS'SS~~

•
IC

• Disp l.y. code speed
• Tu ning e ye for faster

t u ning
• F u ll yea r limited

warra nty
• In te rna l , pea ke.
• Requ ires no T V

se t fa. use
• Advanced demodu­

tate r c i.cuin
• In te rn.l 200 Hz

tNlndwidth fllter
• All Ieten, numbers a nd

punctu.tion plus special
Morw ch• ...c:ter-s.nd 5
special R TTY cha. acters

$239.00
Command Series RF-2600
Sixoband p Ol1able shortwave radio
w ith all-band. f iv&-dig it fluorescent
freq u eney disp lay. SW frequencies
from 3.9-28 MHz. FM/AM rad iO.
Battery/signal st reng th meter,
A FC on FM . R F gain control .
4 " dynamic speaker. Comes with
AC power co rd , shoulder belt
and earpho ne . Operates o n 6 "0"
batteries l no! included).

Me

• Morlll! copying ability
• 3 t o 80 WPM Morlll! range
• Compu ter programs for

improv ing sloppy Morse
• Radio teletype copying

.bility - 60,67 .75 .nd
100 WPM Baudot

• ASCII radiote letype
abi lity - 110 and 300
WPM beud

• Copiet. . ny sh ift of RTTY
• 24-hour UTC clock

lIVII ileble in any mode
• Entire unit cont.ined

in on. packege
• Auto ma t ic code-wMd

IrKking
• F ull 10 -<:h . rac ter .

I.. ize d ispl.y

NEW! INCLUD ES 24-hour UTC Clock
110 and 300 baud ASCII, & tuning eye!

$179.00
Panasonic RF -2200
Internat io nal Band
Eigh l -bltnd worldwide shon wave
radio. AC or banery power.
Incl udft A M, F M and $ix dlort·
wave bands. Combination 2·$1age
Mlect ivity and A FC switch. RF
gain control. Sepa rate bass, t reble .
and volume contro ls . FM{SW
telesco p ing a ntennas. Fo ur " D"
batteri es, AC power cord , and
BlIrr>tlo"" inc1udll'd.
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59.95

$ 6 1 .5 0

$ 55 .50

$89.95RAe ' M AND NEW"

" M AND....•

t .U"-DIO.
tra Ml . l or lzed
"'/P",P! b lr
ba .

T -UG'-o 10"
t ,arnilsto rl rad .

T -UG9·D 10.
" S il ver Eallle"
Iran.llto , lreCI. $ 1...0

UG ·D 10. cera m ic
Or c.yst a l . • • $ 411.50

DELUXE MESSAGE

M EMORY KEVER

_.----
III ••',... ...
.. II_ . YO, t

•

..... '

••••

_~_ ASTATIC
'~_~ MICROPHONES

............ Cooos _
" " '"~ " ......,_.....
.~--._......_-.....---­.,- ----...­._- --­-­._--.,-- - """"' ­. ­._- -_.....-
~--......----"Z;i:P•;:,:!:.;,;; -;m ·; ~

Model' TUO I

MOD EL TE133--same as TE,44
with wgt and tone control in tt/r.
na/, lell lemi-ilU to keying.

$ 49 .95

MOD EL TE 122-lame as TEf33
/ell wgt, nm e, sona l tate ke ying.

$36.50

. -

F.a. ...." Del.... CMOS
Elaetronlc: K..,.

Sr. ... ... _ _ cliOS ....-". -- -._..---_ -.,...aoc ... __._.-- -_1_­--S ."C _ ··-._I __......___.-1 C""" -. _

........_--- --.......--_..-.....__..._------.. .........

--.._----­._---­.'-"'- ­- ­._.._--
-c :':'".=__.._-­._....- .

.:.: -
·--=~·-iiu.-"":;;;;;;;;;'Ee.

.. .-....ICO

- ' it • .
, . '.• =a. l

•

-" .-"."' ...

MODEL PlF e m plov' II dual
ga le FET providing .no ise fig·
u res o f 1 .5 10 3 .4 d b. , de­
pending upon the band . The
w ea l< s igna t performance 01
most fecei lll"rs a. 'oIIl"1l 1l' image
and sPUrious r ejec tIOn are
greal ly improved . O verall gain
il ,n excess o f 20 db. Pa nel
contains swit c h ing t!\al trans­
fers t he a n t e nna d irec l ly t o
the receiver o r to Ihe Prea m p .
Mode l PtF 117V AC, 6 0 Hz.
W ired & T e . ted .••. •• $ 49.95

TRUN K LID MO UNT .l
No ~ol" s a nd 10.. ~ 1
. "no ue lle 100 ' .
TL M JM 1~ for , u MH1 ..sel O n ly
TL MJ M 120 for 220 MH1 " ,"" $42 .00
TL IoI J IoI U Olor ~40 MH1 ..,"" compleu

A,pd 1/...... ... . n lenna lor tr un•
• nd ......."..,t ic: mount - S 18 .50

ROOF or FE NDER M OUNt A
Goeo on qu,c k . nd env
in 318·' or 3/"" ... th
le_ ports. ..
J M .~ '" fo.- IU MHz ..... I O nly
JM no.'" fo.- 220 MHz .."" $34.50
J M U O '" for U OMHI use comple te
And 1/4 _w ant enn. lor . 001 and
I""",,, mnunIS $11 50

_ _ ..- _, ..

• 6 THRU 160 METERS
• TWO MODELSAVAILABLE
• R(COMM(ND(D FOR

R(CEIYER USE ONLY
• INCLUDES P WER SUPPLY

......·.us._ .. '0' _ _ ... .

_.•
~.
_"..- "...-" ..._...- .....

ALL BAND PREAMPLIFIERS

NYE VI KING SQUEEZE KEY

E"tra-1onc. fin l u- fi t tin l m olded PlddlH with
edjWltable april'll U Nli o n . adjustable co n tact
l pacin... Knit_die bearinp and cs t .. wle.
l old pl.ted lilve , c ontacts! Nic kel pl. t ed br....
hard e and h ,.." ,. . die cut bile with
non kid feet. Bue and du.t cover b lack
cracUe finiah.. d . SSK-l - $23.45.
SSK-ICP h u he a" jJy chrome-plated bue and
dmt eo,,"r . Pri.,.. - $32.9S

CODE PRACT ICE SET Yo u It~t • •1I.e , """,oU!. S p...·d -X model
3 10-00 1 tr..n . m itl inl k .. y . linear c irc u it o "",illator a n d a m p li fier. with a
built ·in 2 " sp eak e r. aU mount.d o n a heavy d u t y a luminum b.... with
non-skid feet . O perate. on 'tandard 9 V transistor type batt~ry (not
included). Pric e - $20. 75
P HONE P A T CH Mod..1 No . 250-"6-1 m~","res 6 -1 /2 " wid... 2 · 1 ' .. ..
hid> and 2 ·1/8" de~p. List price. '36 .50. Model 250-..603. des""...:! for
u., with t ......,.I" ..... havinl • built-in .p~ake' . h... its own b u ilt-in 2 " II
6 " 2 ... . U . pe.ke r . Mell....... s 6 -1 (2" ... id... 2·1 /4" high and 2-1 18" d e e p .
Priee - $4t>. SO

No .... '1'0 .. can ...,.i~. I,,", _.1< 'IlInall ....it h Ihe Arneco PT·2 p"••m plilier l

M odel PT-2 i, a con t in uo u s t u n i"'ll 6 -160
m et.. Pre · Am p sPec ific . IIV d es igned t or u..
w ith . lr.nKei..., . The PT ·2 combin.. the
f _ tu , .. o f Ihe _ 1I ·k n o wn PT wi l h n ew
SOPh isticaled c on trol c i.cuitrY ma t p.,m in
it 10 be added t o virtu . lly .... v tr. n lee 'ver
wi th no mod ilic.tion. No _io", h .... c.n
be w ithOut o ne. P rice : $ 1• .95-
• 1-, 00.. _b..ny .,... .
• 8ooo•• ";~..,,o ~ .. Io.
• For"~or SSR

• Byp"'- i•...I1 1) tIoo _ " . """;' bIof:.
• H :T ....plif... iii prrior 1. pro _ .
• Simp60 .0........ . 4.""010< ioI·.'••• r.c ". .
• hn prooeo imm i. , ' 0 .r..o<..i . ... lronl · 01 by ..... of i•• buill in .11. ...... or.
• ,.......... _ p"wfl . . ..."vI r.. ' ''''''nO'q"ip , .

e _ I",, 2OO _ t.. e •••• V-S.W,R
e o.o.- 3 dB ...~__. '
e l'ocO; ... .... _ ~_

»,
M AGN ET IC M OUNT '
lIa ys "","""'" at K ---' ~
too mp... • --"O!o'r9..J
MM ·JM .50 tDl tU MH1 ......1 Only
MM J M 220 tDl 220 Iol HI uSC $42.00
MM JMUO t(l' UOMH1 U~" com ple1e

Q,sen Kiil,o<r
Antennas

N YE V I KING SPEED-X K E YS
NYE VIKING S tan d .. 1'd Spe...:! -X key. leature l moo t h . ad jWlt . b le
b ..arinc' . h e ..vy..:!uty sil.... r eontacta. a nd ...... mounted o n a h e . "y
0 ....1 d ie Calt b.... wit h black wrinkle fi nish . Aw.ilabl.. with
ltandard . or N.IIY k nob. with. or w ithout . ... itch. . nd wit h nicke l
o r brl .. p la t ed key .nn and h anl ......e .
Pamper younelf w it h a Gold ·P I. ted N YE V I K ING K EY !
Mod el No . 114·31C~4GP ha• • U the . moo t h aelion feah. ... o f
NYE Speed·X keys in • • p eciAl "presentation" model. A ll
hardware I. hea¥ily l oki plated and it is mounted o n o n y Jl -like jet
black plutlc . ub·baae . Price ''''0.00

ord, Mossochusefts,02155

"

P.O. Box 27, Me

TH E IAMBIC KEY ER PA DD LE.
Futu.... inC lude , adjunab le jewel.cl
bl!1. ingl l "Delu~e · · onlv); t ension lnd
ODntkt lI*' ifHl lu llVad junlble; la .ge,
solid, l:(Iin eilver cceteet points ; 2% lb .
ch.ome pllted neel booSl' restl on
~-skid Iwt; lif l!lime guar...l..
_iMf ......" .lflCturina del""",
"'St~~ model with te~t..1Id grlV
tM_ _$49.50.
HOeIu~." model with chrome plated
t>-. $65.00

THE IM P ROV E D " O R IG I NA L"
V IS R O P L E X. Suit able f or A ll
Clu,.. 0 1 T rlnsmi!"ting Wor~

Whare SpeIKf ...,d PerfKt Mo.,.
Are Pr ime Elsent ia l, . Th i, g.e"
n ew Vibrople~ i, a ,moo t h a n d
eMV wor ~ l ng BUG. It h . , won
I. m e on tand . nd ' e. 10' Itt:
cl.rity, p.eci'ion and eaM o f
manipu lat io n , C. n be I low. d
d o wn 10 10 w ord ' per m inu a o .
I_lor jle• ••d t o 81 h igh . " e o f
sP_d " dft i.ed . Maintain l the
..me hi~ QUllit v lig n ll . t whl"
....r w_. in , u r ing 1 . ,'1' ,.ceo·
t ion u nd., III co ndi t ion .. We igh t
3 IlK. 8 0 ' . 5 t l n d u d $56.95
o. Lu~. - Ch.omium baH I n d
t o p p er tt:. w ith jeweled mo"e·
menl. $69.95

Mig _ COlo red ~..,
" . )(," . w .,;gh t 2 %

THE " LI G H T N I N G B U G "
Vt BRO P L E X Hi gh aUlli t y S ig·
1'1.11 " All Speed• . F I. , pendulum
mod.1. W.i9ht 3 Ib, . 8 o r . S tan­
d " rd _ Pol i.h.d Chromium t o p
p".U, grev b,,"e. $69.95
5tand.,d $56 .95

T H E ·' C H A MP IO N' · V I BRO·
P LE X
We ig h t 3 lb • . B Dr . W itl'> o "t circ" it
CIOllr. S tan Cla rd l in i,u, only . Chro­
m i"m I,n ished t oP p.n, wi th
..... c rYi tal bao,.. $56.95

P

'1/1
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6 .00

" .00

149 .00
349 .00
399 .00
259 .00
211.00

SZ U .DO
339 .00

3 9.0 0

. 1 .00
n .n
29 .15

' .00
1&.00

CW FILTER 539.95

IC KEYER 597.50

MOOEllK BALUN 522.50..,

o 1.5bCW.JK.PI:'~ ",,,_
• ~.,aoc" ~1"Nt In.olII..
• 1_1·JOMHr
• 1,1 .4:1 ,,1itI .._

-

TEL. 1-617-391-3200

/

Tempo 5-5
T e m po $·S wi t h l o uc h t one p lld
12 Bullan toudl toni pad

CnOl lnSlilled}
l' Bullan touch t o ne Plld

InOllnllalled)
Tone bunt ,Inlrato.
CTCSS l u b.;ou dlb ll t one c ont.ol
RUbbe, tI,,, Intenn.
Lee t h .,. hol.te.
CI,.'lttl. 1I,lIte. Plug mOb ll 1

chl.tlng unit
Mltch lng 30 watt output 13.8 V De

p ower Impllfll. (5301
Metchln, 80 Witt outpu t

pow n Impl1'le. (SBDI
T lmpo S ·2
T empo 5 ·2 wllh touch tone p ad
T empo 5 ·'
Tim 0 $·1 with touch lon, pad

II YOU't. ""I "" 220 'hot '. I"" Jlf'l'lo<'!
wOV '0 90' <1..1"". Wi, h ,ho 1<I<I,loon 01 the
S-25 l2!iW o"IPuIi Of S-75 lJ5W OU tpul)
T_Po ",101 11o,••mphl," 'I _ •
_lui mobolo Of _ .I~_, II """ "_
• 220 "'", t'9. t"" S·2 will odd " ..,... _
_""My, I" __ fJfOC@_anullfnol
mic:>'epI>ono eapabl,lv. --.. <k.ty ",.,oId
bill..., ....k. -,.... and fC'In<:oI>o"t """"
"'_no_

PRICE LIST

TempoS-1

• The "nt and , """.......... . _ ...led
___ 'od .od><> ...._

800 e "'" f*m 0' v"'"' _
• So '0 _at._ IY"" don', .- •

_ .. '" com"",.. 111"9'....... ;"91,
• He...., dutv too"..." PIC!< all<-o ........
_~"",I;-1><_ thIrvK ...t...

• E.'.....1mOOO<>l>ane~"tv ~

. 'C'- --
""'-•

,

MOOEL2K BALUN 542.50

LOOP ANTENNA
Loop Amplif itor $67 .50
Plug·in loops$47 .50 ea.

500 W. RF TRAN5FORMER
535.00

o PNt-iII ......
......IIII IiI"
1600-r.lIOO ~H,

11 60160 "'Nt
,,,,'..t ",",10)

550-1600 ~H.
(1fIodu" 1IInf)

lSO-550 ~Hr
('IF. 1150_~

d -150 Kll.
I_ U, l ••••

11...1 ~ 1' 10-01._..~

• 3K.CW,I~.. I'EP lnowl,o"",
• A.IIloc•• celllet . . ..1...
• 1.1 · JOMHr_
• 1:1 .4:1 _ .....l1li

TEMPO
the ,jr$( in s vnrh~ired

po, rables gi ve1 roo
the Gra lKlesr moice
et the lowest price

usetts,02155

.. • the new S-5
• TIte only wntlte'1iud ~ond-Iwld 0"~,n9

5 ....m OUlPYI. l$wi'ch.bl. lor 1 0< 5
...Il opeto"on)

* Th. ...... dotpend,tboh'y at ,"" "me
PfO_ Sol. c.'c""'v ,..., hat _
1110_ ,n """. ,....... m,lhon ......., '"_.-

• ....uv ,,,''v bln..y .... k _
• T.~ ..h,pan\eftnO_
~ ,..•.,oIdtoo"........k .~_

* h ' ...... mocropho". ~bol"y

t he Tempo 5·2

T_ " I"" _ T.... 10_ ... '" a
_"", qwl.l ......, _ 220"'",_-
_ If__ W"., S·2 'n vou.- c¥ Of

Pod can .... 220 Mllr __",n
,l>tout/>Ou1 U S I, oil....n "'" __-
fd __' lII""""" <sua!i ,v ...,.,..,...
......" end • ..e""'9 I.."...... 0 1 t"" S-1, The
S-2 on"" 1000 <1>_ '" an eo".......... H
1'9"'-'9"l bul tU9'JO'd uw_ Y

BEAM BALUN 547.50

VLF CONV ERT ER $59 .95

RF TRANSFORMER 542.50

· u. CW,I Kw PE, I"JI'II ,o• • t
o Ublll ler "'Mi,",
• 1.7 . JOMHr.
• U .4:1 tl!lll ... ..1llI
• AI " ..I... . \HI_ .nI.....,

$299.95

•
:;..~ •

•
·I ·~ •

• To.... 1.1 ,.54 MHr, C..... ALL t...
Ilfoi. 160 If l . "tl. l l l l llOf1 .
"'W COIl llfoi.• F• ...,...." .l10'''.........

• U. II 20dll ....· 1_ ...,....,"_ 001._ ..........

ANTENNA TUNER

R-X NOISE BRIOGE $55.00

FREQUENCY STANDARD
542.50

All BANDS PREAMPLIFIER
589.50

• l llIo ll'flh _ , _ . """".
• ib tt , ".......,• x ",,-tt._
o , 1-1 0(1 MHz..s-. fl . ... _ SeII ....-.I

He.. i•• r>ew 'u ner ' hot pull mmO fX>w"
,n ' o va u, antenna , wor k. fmm 160m- 10 m,
hand le . fu ll 1. ...1 J'OW",.nd ' hen lOme , an,1
wor k, w ,,~ CO" , ,mql..." ••nd ".1.",,0'1
1m",. And i' "'" you !Uno up ."t~O'" '¥>''''O
on t"- a i,

AII,u,,"" ""'" somt' ,I _'. mo.lIy.n tlw
,OO",,'ance coOl -' lhe balun COle. To.",,'"
I~" _ .....;l""... I,om No. '2 ..".10' "'"
.....n ,OO""lO< ' 0 .... COl>Pl" tubor>Q 11 an
tao"'v ,.,n t' ,he ,I Cun..." An<! ....-,e
........... t~e baI hom ,he OUtpy, . ..het. "
_ , ""'" oro:. ."~ __ flU. '0
,he ..-, -.. " _ ..... _ . T..............
- '0 y""" _ .......

The l>o9Jt">' "'-.. ,,, ,..-. •• """'11
l!Mtm 'ur>e<! lIP_ W,'~ "".. k_ 10 , ......
"" vou.- "onceo_ end ,~,. "" the ,_
end .... _'olio _11_ ""' ........., ...
vou.- It.-.... ..........1 ,,,-,'. Pi_
1* k__ W. _ a bon ~ _a buoll_

SO Ot>m ......... bf•• , Ie" """" MI' ,,'",__ con,."" ....""'" ,,, ,,,,"'" And a
....,,"" _ Io" you I vou.- II ......."'..
"'m a dummy I""" So vou un do ,,,.
_ ,......up ...'I>oul _ on 'ht ..'
Save< ,II., I"'al. cui' OR'"

.~

• • ••

• 1". ~_~. 1I '"s.kr_..... _ _

·iT.?.-rwr: ...
' ~""' ''--­_Stllt"st_
• $ItIlt Quo ........E.- _----~._­

........., SeII __--

P.O. Box 27, Me



HAM IV

$99 .00

H D·7J HEA VY -DUTY
ROTATO R

with e><elusr.. Oual.s~Control
'

FOf ...._ "010 10 .7 "I, h . 01"""" load.... _ ,..--r twllClo:et ....... _ ... ,t>
- v em. .. i"" _ off...... posi.ift <lti..,
....-11,1' ""'...... ......"""'.ie: b<. . lICIoon
............ "01" ... .ed~ ........... eue1

Un"l.... cont.'" unol lu ' ''''' OUAL·SPEEO
'ol.."on ....h ....... I,oe_ l .... '-;Id>.
SPECIFlCAT tOP6: Mo. _1o.1 _i""
............ - I O.DCXl in_'II><. (.ode·thHl" 0 _

''''nong); 5<.,"'9 'Ofque - 400 'nAI><.;
Hao-_ ..eel dnft gean. 9ut"XJI ­
100·318" d,_ ... (r..denedl: Mel... ­
O·A,........I. I"ul blind IblICk~i!lI"ed). ft.,.e ·.
_.mudl ....... .

The HA M IV H ' S n e ... Ie<lels 0 1
p . ,f o r ",a n ce . Sn .. p .. c nc e
. ...il Ch..d ... lIldge brake and '0'"
.ion a l c o n rrols br ings pmpo ,nt
.. ccu,ac v 10 larg e d i.e<;;t io"a l ar
. avs popul.• • in c o ",tnJnica lions .
A ...w mo tor p.ov ldes p .e·brake
.C I.on 10 a ssl51 in s lowing down
. oUI",n a l m a ss, and me n lOW
th i<:ke. w edge br.ke ofteo-s f.
s'.onge. lock-in p h ase action. To
, .. k . fu ll ad va nlage of m i. n .. w
d es ig n . me HAM III is d leSigned
l Ot In· to ...e, fnOo n tl"9_ A new
op. ion.. l h eavy du ty lo w e . man
..dllP lor IS a vai la bl e whe n t h e
HAM Il l ,s 10 be mllS t m oun t ll'd
Wl lh sm.. ll e< "'...vs . A stain less
" ee l wu' ge.. r svstem mu ltip lies
t he .orque into me d ua l 'Ke 98
b..l! be.. ing suppor t M......b IV
a a u . i..g V...s o f troubl e fr ee per ·
l orm .. ..c e. Pr ic e : $1 89.00

in ' o a new s l.. " l ciog !lea. 10' '01<01
,eliabill'V. Tri ple 'ace. 138 b .. 11
b ea, ing assembly c a rr ies d ead
w e ,gh' and maintains hor izon t,,1
" " blli ty .
A n o p ti o n al he a vy du1:V lowe,
man adapto, is a vailable t o . ligh t
e' l08ds w l'h masl ",ount iog.
P rice : $279.00

TEL. 1-61 7- 391- 3200

Two NEW Rotors
from Comell-Dubmer

~

~
TAIL TWISTERTM. '

-
, '.
J

HITACHI
OSCIL LOSCOPES

SPECIAl!
151l. Off A LL

.... ITACH I SCOPES

.......,,,'».,.,,,,.......

so• ..., dull " .... 15 ..., 30 101Hz, ....1
I...... !Iogh _ ., ..<y H'\KhI OOC*I~

...e buill to _"" H" .."., 'fY ......
_ ..., .....~kod by" ' ...._ nty
They'•• _ 10 ..-. "9f'lIlI _ '"
h"V/d,........ C... ' h X5 _loQl '1 )
I.'•• ","",Iiu!;on you """'1 hnd on .
_ 15 .. 30 "'H, _ . Plus : Z ..
m.oduIlIt;on. ,.lICe .01..1...... hon......... )(.y
OPO<aI;onl....II..... __I• • and X l
.- ... ..,..iIOcrl;on , An(II. both 30 M H,
oscillolco_ 0"" in 1dielllY li_
F.. _ 01 _"' lu..chon"'lv~e""e.
con"o" ~ pouoed ,nlo Ih'ee bloch (II

the colo< coded fronl ......1

, ~• ....
'~

ALLIANC E

• F 0 < the New SUP '"
Commu n ica . ion . Antenna ,

• New Th iel<wall ClI11lnll
• Ne w Slelll R inll Ge .. r
• New Melal P in io n Ge.. .
• Ne w MOlO ' P,eb .a k e
• New Supe , Wedge B."k.
• New LE .D. Conuo l Box
• Saf" 2 6 Va ll oo.. .. l'on
Desig n e d lor lh . newe" 0 1 'h"
k ing 'liz e communice .,onl a."".n·
n8S. 1h eTA I LTW IST ER 1.4.,.".
ul timale in ..nt.,.,,,. ,o.a l,on t:
d~ lc ft. The TAI L TWI ST ER T

n"" s w ith • d.lu~e eonuol box
fe"turing sn .. '::"00 COn l .ol. t Ot
brake a nd d i.eel ,on.. ' c o n "ols.
L. E. D. Indic.. l 0 rJ "lIn a l <O •.lIl lon
and tw .. ke OP _uia...... I1 i l" ,he
illuminaled mel.., poovidflS d orM:'
lion ' e lldoot. T h i' new CO""ol
bo" coupl'" 10 the "ewen bell
' oto'_ lJot,i nll , h. t ,m e lested b e ll
. 0t'l-'rJ' " nc ip le . the TAl LTWIST.
E R IS .. br.nd new de"lIn w im
th ick ...... n c ..u ing l .li nd " X boh
a.sembly. A br .. ..d n e w motO'
w ith p, lII'b' .IIke ac tlon b" " IIS th.
an t e n n .. Sv " t em 10 .. n " MV n op.
while th. massi". squ front
br..1<e w edge lOCk. m e bI V ...
pl""e. A new st.onl_ s ._1 lQu '
;I"'" _v " e m p .ovid... l in. l d,, _

$135.00
saco
'2.00
28.00
1'.00

De1Qiption Price

_._-- • • - - -- • • - - -
'- ,. • • •.-- - - - •.- •• ~ - ~.-- - - - - --- - - - - --- - .. - ::li --- - - - --- - - - - --- --- -

'~'.D.··· _·, .
,. .--- ""., -
~ . . -~

Our ,,,mol.. (RW ) um ' to "o ut-ot
IIqhl'" wh..n In'MII...:l Out ·ol 'Slq hl Lr.
poor/o."",n""' . loo ,

•

PRICE LIST

FOl Xl(
All bond dittllCtor w/wlf
conu.iNd .......fv;wlII ..._ $109.00
r ... Xl( (RWI
All bond lICtOf ..hwnote
conlrol _",001 $ 1l9.OD
$01_ f o.
s..-._ .-
._ ..,....... $299 .95

.11< ~ J6O, 4J61'''''''·'''''n 0.",<,-..1 Il_
...., .., ... _., ..,., ...........' .....nl> fo< __...
, ~ ..d,~ ,011« ' <4 po_" 5O-<>MI ""' ,
" ,........ , ........ Th<\. .f< dit«' d<>< !.'nl> 01
lho~ 4) THRUll"l& W." _,...
1" """"", 'd '" .... ""' - ,,;M
.." " Rr "",_,""" _ MI'_
, "MM>. Loth ~."...., ck "" 01 • "'''_''_h_ "",01 SO-<>hm , .obi< ..........<It_'" ,.. ut.l>,.,<d " "'11'." _,«I
.. • • ."... ' ....." "- """""&- I< .. .......... of
..,... , , _ ..-1 tho d _ THR ut'N[
, ,., , _ t ,1w• .o<ctIUM lot
, __• 01, H" TE ....,,,••.,....

Foro! L5,h" Fox XK , It r,,~d3~ 1 1

!><Inti . ~nti 'lOd., dWdY on th" Vlsor.

.lId __ ' hen'. Supedo:l!
lhooo h'lIl r<>mot". supoo,l>e!prodyn<'

"~d.o. WMn "'I"y........ Supoodol h"" 10
. ,.... the ..,""'h.'ly Cdp.ilioht y ot ~ny
""''''''''I ""n~l ro>ddc dM"",oc. I' '" >de.>
"" cu.om ,,....JId,JoOfUI

VHF model 43621140-180 MHzl

HF model 4360 I 18- 30 MHzl

••

,,.
$99

"....,.

"""._,

Bii\D
Elv<b""k

MOOEL 43
E'emenu CTa bi. 11 2 ·30 MHz
Elem ""tI (T . b l. II 2 !;>· 1000 MHz

Car.y inll efle f o< Mo d el 4 3 80 6.re....enn
Car.yin ll ea.. f o ' 12 ".menu

AMPHENOLl= "1

R EA D RF W ATTS D I RECTLY' ISpecify T y pe N (W 50239 c on­
necton ) 0.45 _ 2300 MHz. 1-10,000 Wa t ts ±S". lo w ins . t ion VSWR
- 1.05. U nequ.lled IKlDnom v .lind f l. .. ibil;t., . Buv o nlv the e lem..tlsl
c over/n il 'Iou, P , t freq uen c v a n d p ower n~s. add e .. tr.. . anges
l lltM if 'Io u ••equ; u s .II xPOI nd.

TUfTS Electronic Department Storll.TUfTS

......' ..... 101_" .._• _ 1111. _ ____ .... --
_ _It ..."c .....L. "p_nla11_'" "..... ,,__" NC _' _
_ ...U
• "e Til _ o . , . r a1._.... ".."" .aroc _ _
_ _ . "e ....- .....

lINCI' , ~o uN~"" AD" ' ·
n It ., .•• • _• • • U';_'"
Ad n. S"~ ..... '" .. .
UH f " ..... .w·.,.
' ' ' S H · O '' 3• :u .., · ...
...~ d ~ ._ ... - ,....- .....
I n ' ............

€
~""...t . ::.0

LICH~"' ''o; _""05~O".....,_... Do_., ...
__ loow _ ..........-..- -_..
••., . .. " ""'_ ..._or...
...C .L"" II_'·"~ " t;_.. e-_. _ .'" ........, - .....- .., ".. »'" • ".;..·".-,, "1"".NCno_.t;IIT <"<n,,,
II '"~'' ' " 1 9In-
_._ ~I .... _ ~ ~ ~

_ u.1I
n~ PANn nnnuu"'_ ~ "...,.,.. _.._ --.. .....,..-
_ _ i1"

thei

Hi

USIU II - ...c """, <:1'<>U
".__'••l«: _ _ .•_ ._ .
.... _ I...._._0_.........._._ -_.. -- -_.-.. ............._ _I_._ ~ I

.....,•• _ _ . AI _ uuo
-- ,q , - - _ ..
.-..." __.,.,.. -_..
.~-

P.O. Box 27, Medford, Massachusetts ,02155



TUfTS Electronic Department Stor~.TUfTS

59 95

'9.9S
39.9S
29.9S

S9.9S

19.9S

.4,95
299S
29.9S
7.9S

'9,95

'"

" "

'9 .95

....

....".

'699S

'29%

' 99,9S
'69,9S

Tl99S

.."

2999S

199%

TEL. 1-617-391-3200

., , .- '-
Ollu , o 3.W Vo,.. Tu...., IV. SWR. !o rwt.,,.,. l!ec,ed
wottml''', d Immow. d umm y load . • ~t"" ~' .w""". bal "n .
3kW PEP
l oW V.". Tun.. IV 1 PO. ilio n I nl oM I .w;l<~ . nolun,
3kW PEP
l kW Vo,.. Tu no' IV. SWR. !o rw••d ·,. tloctod ...um.'... .
bolun. 3.w PEP
3.W Vo,.. Tu,," ' IV Built -in b.lun. l kW PEP
1,5 kW v.... Tu...., II I, SWR, l",w..d ·,~te<:t..l..."m..., .
6 _"on onlotNl. ' '''' lch. tw...... I.SkW PEP
1.5I<W V r ....., 111.6 POlihon .... ,.....,. ow"<:II.
bII"", I bII_ linn. 1.SkW PEP
DeIu•• V.... T II . Ul".-.o '" ' u SWII .
dumm~_. ,_ d·.ollocto<! ..I" It I*'fl.., _,<:11._ .JOCM ou'pu'.
V T II l... po-__I""'hSWlllw."....... .......... _,<:11._ ._ .....oun'''''II brlCl<e< .
JOOW ou,pu,
V.... T_ 11.5\1011_,,_. an""", "",",d!. no
bII"", . no _ 10 _ '. JOOW.
_ "'" I,IFJ-940
V T II W" t>SWR I,..n __.. _.""II
brl< ~" . '" 6 _ , ...,.;Idt. 300W
Vo T II . W,"' .., ' lomoun....
br lC~ SWIl....... . n>et JOJW 0UPJt
V T II . L_ SWRlwan.................. _1dt
""""" ",«u'. 300W 0UlP'-'t
V.... T MI'd'>ft anyth ,... Col• . •..-.dotn _n....1....,. ,,-.:l'OOW ou'PU' .
EconoT...... ."'"_COO'_ '_ 'n. 200W
II.....,..." Wi,. T..... . F.,.. ...<lorn _I " n . 200W

-

-- -,- -

4i;~~

MFJ-l!>1

I,IFJ·720

I,IFJ ·72'

AC Adlllle,

MFJ-982

MFJ-98 1

"'FJ-9oo
MFJ-962

n.H MfJ ICIft ....... 11II _ e..- .. .-",._...._.. ...... .. .. .--, .......
8IJ .:.~~;;;~-;-~;: ~_ • _~ .__ l :~·. J1
_ ~R~. __ ~_AR . ~. _ _ . _ . ___.._- --- - -- _.._-_.._ ~..-

2. HOUR DIGITAL CLOCK
MF.,1-101 2....... d",,"1e1oc:k. 'otIlI~ ..,.'" ...... 6 " 1>1_

d"lllov U' ~o T5-820SI. 10 " ..... 1ocI< funcl_
11><_ " __.......~,,;,.,g01 ,,_ I.

MFJ-900
MFJ_l0010

IolfJ-!HO

MFJ.-961

MFJ-949

IoIFJ-943

MfJ..901

SS8/CW FILTERS
"'FJ-1S2 Duo' ' IIb.. $S8/CW «, i.. t ,h.. 509"11 Enhlnco< II ,

2 liml.... . ,npun I", 2 .... l'OVAC 0' 12 VOC
T SS8/CW «"" I,".. S""II Enl\onoor.
novAC OO' 12 VOC.
Supo, CWlSS6 F,It.. . 2W _phlie<. nOtOO h...,tor••
input> ' 0 ' 2 "1:1' . '2VDC OO' 110VAC ....,h op"onll
AC ldoIp,• • ,
Oolu • • Su CW F, Il., 2W I mp/ it... . 12VDC Or
, IOVAC " h oo' io",, 1AC It!a pt. , .
sYp/I, CW Fllt. r
S ln~ l. S;d.l>&nd F,n••
'2VOC,2oomA
Som. .. " lid Ond ,. "1Id PC~rd .. ,n CW F-26X
with ' POI'tiM . ...i,ch
s.m...oro<!.nd to,,1Id PC tx-d "' ,n S8 F-28 X wilh
• _ t ,on ""lCh
6 VDC. 300 mA .

CW F·28 X
S8F·26 X
AC Adlpt.,
CW F·2f'C

SIIF -2PC

MFJ ENTERPRISES
DELUXE

Versa Tuner I

24-HOUR DIGITAL CLOCK
SOLID-STATE

!>9 .9!'>
'9.9S
299S
299S
299S
I7QS

, ,9S

69.9S
S99S
44.95
49,85

199!>

JUS

....

.9.95

149.9!>

999S
799S
?lI 9S

_..- ~..-

139 QS

-_ --'., ..-" . wlO _
.-. , ., ..'..,...._....._.......­-.._.­......... .. .. ..,.. .._..... ...._..~ ..,..

$ 5995

.. -..~...... ......-

$2995

•. ~b_.~.

.R. ~ '" _ . ..._ .....
• , '0'''''' ' " • • ', '>Ol........ . """"- .... ".....~ .- "'"

..... ' CO'" *""9'" • U"..... _ .....

..... . ~. '9 . JfJO ~ • .... • • """ ,­
, . ,. , 'u~f 00' o~ SOt>l' OOO' 01 '
' '''' ' ' '_ '0'' ' . " ". " , . •-

ford, Massa t hu sefts, 02155

...._.­... , -~~ ........ ........"

Me

r,.,
•

---~._"'_.-

• ••

$5495

$49 95

--- ---- "'- -_.••

• • •...•

SPEECH PROCESSOA
JjIF.,I-SlS RF Sooodl "'_ ...... bo._n.m",.oo!tono_

" g. "-rlul ' .....~~. Vu ....,..
I.,.. ""jut, ,of P<<>CftWng.' 1M" mil: JOCk . 6 d8
""". __ sse _ .... lO'''' "'y " 'I _ ..y

"''''. """" bun"" ""..., tf/bvPlol
LSf'-!>208X II ~,_ s.-."'_ o.su•• _ .
LSf'·S208X L_,,,,",,,,, SlMoodt Pt-_

MI SCELLANEOUS
I,IF J· 202 RF Nor.. Q,od9o
I,I FJ· , OJ08X Aoat,.., P,......"",
MFJ_2OO!lX F••q-.cv$,an,wd
I,I FJ"", OT OAPT•.." ..,,,,••
MFJ"OV ComPln,on ORP VFO ' or .0T
CPO·SSS Codo P'oc,"" 0",,11"0<
TK·SSS OPI,o n.1 Tol"'l" ph K. ~

PAOfESSOA MOASE
MFJ-4 1O Prof_ M..... . AltI<lom coclo _Ito< Ik.V.'. "l",.. C"""

,._ingcomPUW , Son<!< ~ph. ""IV 0< I lptl ..,um..i• .
fu ll ' ..'u" Curt ,. k.v" . -"" ,-.". doilY lor
<pocing ... ,... up ' 0 "'.oo_do

TELE~ONE PATCHES
I,IFJ ·6 24 c.-"I'cIur o ' _ _ ~_o. Vu ........ "'"

.......,to."'g 10 lowl ...d lor ",,11,ng ,.,.. mi."""'" ,"_o" on
01 t " "'" ,__. ...y p,01dl in PIt<:ll out
c ,-..

MF J--6:l'D SImo .. I,IFJ ..fI]4 "COJI' lO,t""', ........

MEMOAY KEYEAS
MFJ-'84 G,ondm..lO< M.mo,~ Kovo" Up to 'wol.. 2Schoroc' .'

m..... p lu. 0 100. 7S.OO, 0< 2S ch..oc•• ' m."O(II,
G"ndml"" M.mo'~ Kov•• Fou. 2S or I Wlnd ...o
2S ch.."",", m..._,
G"ndm..", M. mo. V K.V.' TW<> 50 chorlc'o, m..,.,
Opt ionll Squoo'. KoV

MFJ·'8 2

MFJ ·481
HK·'

.~.. IIlTJtODl,tCU TM"

GRANDMASTER
• MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER
memory h yer giYn you Il'lOI'I te~tum per dDlar than any othef

memory keyer n dlllle - and Here's Wily . •

ELECTR ON IC KEYE RS
MF J-804'IC Delu • • "'.yo' , 00' .nd d..h momo'~,

MFJ" 04 Eco no K.V" , Bu;ll· in p.<ldl., plu • • • t' ..
MFJ-'02 Eco no "' . v.. , lIu; 11 ,in p.d,II•.
MFJ-'OO Eco"" KoV.', b ' . rnol K.~ ,

MFJ--408 Now O.lu.. E1..,r o nlC II , 'p/IOd ' ••do u, m. t.' . lOC k.' '0"
M. mOf V, ••Mom Codor goN.ltor. kOvoo..d . 804'IC ~ .V..
chip d ot It'd d...h ...."""~. Up ' 0 50 WPM.
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5 BTV

$629.95
139.95

$769 .90
$649 .90

•
MBIl TUNER :
3 kW. J60- 10 mel~S .

TEL. 1- 617-391-3200

PACKAGE 2
FT 20 7 R Syntheslu d

2m hand hel d $399.00
KL M PA2- 2SB

Po wer Amplifier 92.95

Total Regula r Price $49 1.9 5
S ALE PRI CE $44 1.95

SA VE $50.00

FT20 7R :
f rom YAESU - 2m
f M XCV R. Hand held
com ple te ly iynthuiud,
digital readou t, key­
board access , 2 watts ,
4 memories and much
mo re .

Amplifier : 2 watts in , 25

_ ·c ·

TOTA L REGULAR PR ICE

SAl E PR ICE

TS5 20S E
AT 8 34 Cushc ralt Tr iBa nd er

TS520SE : 160-10 metl!fS ,
200 watts P.E .P ., speech
proc~r, noise blink... , e IC·
eel lent ""MitivilY Ind mini ·
mum cross-mod.

TS520SE

HUlI le. 58TV Vertical

KLM Y!&~~lliJ
,

••••

~KENWOOD
tA).0.

=
::)><.....~T,OTA L RE G ULAR PRI CE

SA LE PR ICE

SAVE $720.00

'iyncom S1 with TTP :
fro m Tem po - t he
wood 's fint synt hesiz­
ed 800 channel h,md·
held tran sceiver. ln­
eludes ba ttery pack,
chu ger, telescoping an­
tenna and 800
chann els!

KLM PA2-2SB Pow~

wan s o ut .

PACKAGE 1

TS520SE

Tem po 51 wITTP $339 .00
KLM PA2- 258

Power Amplifier 92.9 5

T oul Rel Ulu Price $4 31.95
SA LE PRICE $396.95

SAVE $35.00

CALL AND CH ECK OUR G RE AT DEA LS ON
A LL YOU R AMATEU R RAD IO NE EDS.

D IA L : ' -617-391 .3200
Stod! items snipped within 24 hour1. P.ic. lub~ct to charlfll .

Limit..t qUlntity on $Ome itlms.

AT B34

TunA: 2kW P.E .P.,
160-1 5 meters, 3-5001 Tl922A :
tubes. Bird Modll 43

Tl922A : $1199.00 wi1h 2500H elotment
MBII Tu,.... 295 .00 .nd clrrv ing case

Totel R"lIIul er Priclo $1494 .00 TOIII R"lIIullr P.ice $1400.00
Sale Price $1 294 .00 Sale Price $1 200.00

SA VE $200.00 SA VE $200.00

$375.00
149.95

$524.95
$424 .95

, Massae uselfs,07155

$594.02
464 .02

$366 .15
266 .15

SA VE $700.00

~_ ..~~..,IX_ ,....... ,,...AC_ '_V.'_~__ "0._
De_ -... ,TR>t ... j

, ~ lTlOl "'l
..c__.. , ,not."')

,-..... ... ( TIOI lOt)-- ' -­
~_t1lOl )111

l/ ,,,,,'....., boM ."",bled by. foully mull;­
_ _ 0' hod on< 'lui ......-, qui'. up to tht
""'Von" ,obo - fOUl ,,,,,,bln'r< oYft

ClIoo;oo of 1.
n..ncH "O _ r_ ' _ ........ ...."..".-n..not •...... _ ... ...... _,_ __0:-0'.__. ".0 _

TR7600 : 2m FM XCVR . 10
watts , LED readoUt. 144- 147.995.
Fu liV $VnthHiled• • n y repeate r
o ffse t possible, m l!'ll1ory ch annel.

TOTA L REGULAR PRI CE

SA LE PR ICE

TOTAL REGULAR PRI C E

SALE PRI CE

ECKMAN

TECH 300 - $110
reCH 310 - $140

574

TR7600 V HF XCV R
Ble 10na VHF Power Amplifier

TOTA L REGU LAR PRi Ce

SALE PRI CE

TUfTS Electronic Department Store,.TUfTS

SA VE $730.00

, Guyed Tower : Includes lOP H'Ction , 4 r"9ul• •
e lions, base pl"e, rotor plale , SO' guy wire . 2 guy

uemb!;"s wilh lorque ba rs, 3 COf'lcrete guy .nchors
nd Olher m iscellaneous hardwar•.

TUFTS NOVICE EXCLUSIVE
Purchase your Century 21 (570 or 574) from us and
have up to one year to apply the full purchase price
towards a new HF transceiver when you upgrade
your station .

SA VE $700.00

• Br.cketed Tower : lneludf,s top sec:tion, 4
&gular sec tionl , baSI.! p illte, rotor p late and u niYenal
00511 b rllCket .

" Unarco-Rohn
COMPLETE 25G TOWER PACKAG ES

~KENWOOD

P.O. Box 27, Med

1Ii1FEN-TEC
r-'-"-=e= O=-'". ..
. ~ g D D570



TUfTS Electronic Department Store,.TUfTS

•

15 01
16 61

"018
11018

1 8 J]

11 8 35

119 ec
126 80

S43.95

521 .95

$21 .95

..

low Pass Filt ers

High Pass Fil ters
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Audio Interference Fi lters

AC Power line Filters
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$90.00
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10 METER PREAMP
0..,.. 51>0<:101

220 MH,
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TEL. 1-617-391-3200
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$54.95

$33.00

Model PM·1

Interference Filters from J . W. Miller
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CN-630
F,eq"""cy Ro"90 ' , .0..1150 Mti.
l'<>we', 2 fl'r>gH IForw.." 2Q12OOW)

IR.t loCled . I.OW I

aSA5 PREAMP
For Trans ceivers
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PREAMP MODULE

UHF PREAMPS
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PRICE

,

S ' HI5
.~oo

115(11)

S 2 '~,,,,
21 ,~

"..
21 .~

16 .95
41.a~

43 ,95
21,95
33,00
~_95

eo.co
21.00

$135.95

CN<l2ll

CN·no and CN.tl20
F.--....cv R,"'JI ' 1.8·150 MH r
SWR 00."",;"" Senoih ..ty . 5W "'on .
,,-,] Ro"'9O" IF"...or". 2Onoo/l 00w1

IR.tloCle<l, " .0!2OOW)

RF...,
RF Speech Pr_r
Models RF-400 5 RF ·660
I~'''~ _ lOIt h .iN..... 1<. _ •.
"on RF cfil'l'in9 -.,.. _ d .. ,o" "", ,
$imply in _n_......- _
" • •••oin .
T Ilk ,,-, 11ft.... ,.... 6 dB
F.--....cv R....,."... : 3lXI-3000 H laT 12 dB-1M.000ion : u.. "'"'" J" aT 1 kHl, 20 dB
clipping.
""- R~t RF4IO Mll oon. _ .
AC _ "'IIl>I¥ : RF-660 1].5Vdc ..........-.

LABORATORIE
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-•

--
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-
..

CLASSIC 2 METER PREAMP
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CN-720

$20.95

$65.95

JANEL
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"",
144Cf

Coa. ilI1SWi tches
2 Position/Model CS-201
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0 ' _A
,,~

~..

SWR .!IE Power Metlln
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17013
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131P8
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TurTS Electronic Department Stor~.TUrTS
Prices FOB MtdfOO"d.
M_. Mass. nKidenli

8dd 5% sales tu .
Minimum $3.50 tor
shipping and handling
on all orders.

TEL. 1-617-391-3200

- Mod..1 MPK .3. 7500 W.ns A MI
CW and 2000 Walts P. E.P. SS B _
$67 .75

SPEC IAL! 25" O FF A L L MOSLEY ANT ENNAS.

- Mo d ..1 TA-33, 3.' .....ents. 10_ 1 . A K-60 m an p late adaP'"
d B fo. waod !J'tin Co "", ;sQtrOpi<: S 14. &O
SOY rcel - $264.00 - Mode l CL-33. 3 ....ments

$304.1 5
- Model C L.3 6 . 6 el"ments
$392.75
_ Mo de l CL- 2 0 3 , 3 ••ment'S
5290.00

• Model TA_ 36. 6 e le m e nu - - MOd . 1 TA-40 K R - 40 mel..-
$ 392.75 co n Y..s ion ki t - $ 1 19.50

-

ORDER BLANK

•

• •

-H ITA CH I OSCILLOSCOPES
S,n".. .....d <1",", """", l ~ . 00 30 MH, All
lou< "'gh _"I "", H" oet> . "",.llooa>P<"
~~ huol' , ,, , ,..,''''l H " """,, qu.oI" v " ...
<1,>0'" .',., '''' ~'''' hv' 2 . . .. .... '..,' v
T~"" """ 'o ""'''''' ~ ~' '' _ ''l mV ,' ,. """, I...'h XS ....,~ m..,..,'_l
!r ' , • """"'''''''''''' . "" """,-. ' ond on _.
0'''''' 1~ '" 30 "'H, """'" Plui Z . ",
""'><!ul.o, ,,,,,,. '0••' ..... , '.on'~ X Y
0 .....' 10<'" , ,,.... """"' __ .... X10
-.. "'.....' ,"'.,"'" An<!. ho ' " 30 "'H,
""'••""""'''''' 0"'" ..................' """ vh.....
• V ..:J02 )0 MHZ Dual TIXIIl $15050
• V..:J01 )0 ....z5ln9leT_S67050
• V-l52 15 MHz Dull Tqo;e $625.25
• V·15 1 1SMHzSi'1gIeT... $0'90.Y

SPECIAL!
15% OFF ALL

HITACHI SCOPES

P. O. Box 27, Medford, Mass" 02155, Tel. 1-617-391-3200

CAT. PAGE QUA NT ITY UNIT TOTAL

NO. NO. DESCRIPTION ORDERED PRICE PRI CE

5% Sales Tax
Name e..n (Mass. Res idents}
Add...

City Stillta Zip Shipping $3,50

0 CIwck Enclosed o Visa 0 M. S!.,. Cha rge 0 $' Enclosed for CatalOQ and Hand ling Min.
1$ 1 refundable with

PRICES SUBJECT TO CHA NG E WITHOUT NOTICE first pYrch..1 A mount

Card no. C.,rd e xp od a te Encl osed
Signature

ElK:lronie Department Sto re

OPEN DAilY 9-9

SATURDAY 9-6

TUfTS

BANDPASS-REJECT DUPLEXER
DPLA·' " FOR 144-174 MHz
AlsO a~allable for
54 .220••50 MHZ.

WACOM $479

_....-

Many of the major items, such as transceivers, are avauatbe at special discount pr ices. A complete list of these special

discount prices may be obtained by wri ting or calling our mai l order department . If your order contai ns one of the
items on the current d iscount l ist ou r sales staff will make sure that you receive the lower prices .

TheM Band Pass Band ReJ.ct Cl r·
e u lt duple.el'S Indud. t h e use of an
. "clusiv. circuit dev. loped fOf
WACOM, whic h p rovl<les superio r
su p pression of spurio us sldeb.nd
n oise between a nd .<lj.cent t o the
d u p le" frequenc ies . When used w ith
• high Q fil ler . the Band Pass Band
R eject C ircul I pfo~l<les hequ....cy
response c u rves w it h ban<lp,ass cavl­
Iy c h a rac t er ist ic s . 1 I he f requency
t o be passed and band -rej.ct c .~ lI y

c h a ' u t . r lU lc s 'lit t he freq u ....cy t o
be a Uenua ted.

SPEC IA L PR IC ING NOTI CE

----------------------------------------------------------------

P.O. Box 27, Medford, Massachusefts,02lSS
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Automated Operating Comes of Age
- Microlog's ATR-6800

Back in October of 1978,
73 Magazine publ ished

an a rticle of mine entitled
" Trip le Threat ." It was
about a then new
CW/RIIY /ASCII sys t e m
manufa ctured by the
Mi crol og Co r p o ra t io n .
Recently , Microlog in ­
troduced a new and very in­
novative system called the
AIR-6800, a nd that is what
we now are going to take a

ve ry close look at .
The Microlog ATR-6800

is not the run-of-the-mill
CW/RTTY/ASCII syste m ­
in fact, there is no other unit
available from one man u­
fa cturer offering all of the
features to be found in the
ATR-6800. From the expect­
ed CW/RTTY/ASCI I modes,
the ATR expands the hen­
zons to include full tunc­
tioning as a "smart" term i-

nal a nd a stand-alone mi­
crocomputer with 4K of on­
boa rd RAM. Its price, when
all things a re considered, is
better than competitive.

When I bought my first
Microlog system, I was im­
pressed with the attitude of
the co mpa ny, the quality of
their equipment, the en­
hanced operational capa­
bil it ies of their system over

othe rs, and the full one-year
warranty. Now that I have
the new ATR system, 1 find
that the featu res and per­
formance of the earlier
syste m{s} were just the tip
of the proverbial iceberg!
Not only have they main­
tained their impressive at­
titude and high quality, but
in the ATR-6800 they have
produced a product that is
just sho rt of being miracu­
lou s. As their ad says. "Fo r
additiona l pe rfo rmance
specs, just use your imagi­
na t ion . .. With the ad di­
t ion of a printer a nd a flop­
py drive o r two, your com­
pu ting powe rs a re virtua lly
unli mited .

Photo A. The MicroJog A TR-6800. O n the recessed str ip above the keys are (r to I) power
switch with integra l indicator. reference tone switch. and LE D indicator.

170 73 Magazine · November, 1980

The Stage Is Set

look at th is littl e
scenario to gain some in­
sight into the cepebilitv of
the ATR-6800: You a re ha v­
ing breakfast with the fami­
ly while al so trying to work
an expected band opening
into the South Pacific on
2()-meter RTTY. There you
a re. sitting at the breakfast
table casually sipping you r
coffee whi le scann ing the
morning paper and ducking
the biscu it figh t the kids a re
having. Suddenly. you hear
beep, beep - no t too loud ,
of course (afte r a ll , vou
don 't wa nt Rover sca red
ou t of his wits)-and you
strol l into the shack to see
that a 3D2 is ca lling you!

No nc halantly. you head
back to the kitchen, pour



" The ATR Connection ' r-s A look at the business end of theATR from whence i t is possi­
ble to interface with the world!

you rself ano ther cu p of cof­
fee, and wend you r way
back to the solitude of your
shack. Now sett led in prop­
erly, you can continue your
QSO with the 302 in com­
plete comfort. Yup! I sure
did say continue. You see.
while you were having that
quiet breakfast with the
fami ly, your ATR-6BOO was
hard at work , Having been
programmed by you, it was
d il igently ca ll ing CQ every
ten minutes, then l istening
f or a re t urn call, and
repeat ing this ritual ti reless­
ly. Finall y, when the 302
ca lled, the ATR went in to
high gear. It responded to
the 3D2 while al so begin­
ning your log ent ry .

Oh. yes, it took a mo­
ment out to t rigger an I/O
line which set off the little
beeper to advise you that
your presence was desired
in the shack to continue the
QSO. Now in the shack and
comfortable, you see on the
monitor that the 302 is
Henry and that he is on holi­
day. Now, as soon as the
AT R-b800 fi nishes giving
your name, QT H, and the
run-down on you r shack,
you can ta ke over the QSO
five!

If the foregoing so unds
like somethi ng f rom an old
Buck Rogers comic strip, let
me assure you tha t it is not
science fiction! That was
just a sample of w hat the
system is capable of pro­
viding.

Another feature (and
perhaps a big selling point
with the little lady) is that
the ATR is also a smart ter­
minal. You can subscribe to
a service offered all small­
computer users called The
Source. As an ATR owner
and a subsc riber. you open
up an incredib le new vista
to yourself and your fa m ily.
Through Th e Source, you
can have in stant access to
suc h features as c lass if ied
ads, consumer informat ion,
d in ing-o ut in formation, en­
ergy saving news and t ips,
ga mes. home enterta in­
ment. a New York Times

news sum ma ry, personal
f in a n c e gu ida nce, U PI
(United Press Internati onal)
news wire service, educa­
tiona l subjec ts, and (t he
u lt imate b r ibe) d iscount
shopping v ia computer! All
this is ava ilable via a local
number and a nominal
charge of $2.75 per hour of
on-line time, provided, of
course, that you have paid
the one-time $100.00 sub­
scriber fee. (For further in­
formation on The Source,
contact Doug Eddy at The
Comm Center, laurel Plaza,
laurel MO 20810.)

Quality Control-s From
Beginning to End

With t he Microlog fac­
tory and enginee ri ng facil i­
t ies so close to my ho me, I
decided to do m o re check­
ing on the ATR-6BOO than I
had done while w r iting
about the earl ier system.
During the course of sev­
eral trips to the factory, I
was to find many reasons
for Microlog's acceptance
by the ham community . Un­
like too many other com­
panies in the amateur radio
marketplace, Microlog
does not hold to a " you
bought it, it's your problem
now" attitude. While they
may no t respo nd overnight
to you r le tters, t hey do re­
spond and usually by tele­
phone. Their feel ing is t hat
whil e it m ay be slightly
cheaper to respond w ith a
letter , it is no t always best.
As they exp lained it to me, a
letter may answer a cus­
tomer's question, but it also
may leave him with new or

add it iona l questions ·to be
answered. By using the tele­
phone, they feel that they
can better assist a customer
with his needs and assure
f inal resolu tion of any pro b­
lem or question w ithout un­
due delay.

Production of t he
ATR-6800 is a closely super­
vi sed affair, with intense
quality-control inspection
throughout . Incoming parts
shipments are checked and
double checked . Circuit
boards are inspected be­
fore, during, and after
assembly. Keyboard con­
tacts are tri-redundant and
fu lly gold-p lated to ensure
long-term reliabil ity.

By fa r t he most fasc inat­
ing pa rt o f the production
of the ATR is the f ina l test
and alignment procedure,
After unde rgo ing in itial
testing and bas ic a l ign­
ment, eac h AT R-6BOO is sub­
jected to a full twenty-fo ur­
hour " burn-in"; then it is
sent for final test and align­
ment. This, by the way, is a
much more positive meth­
od than that used by many
manufacturers who usually
perform a final test and
alignment and then follow
with a burn-in and a last
minute funct ion check.

Check pro c ed u res in­
clude the fi na l alignment of
the demodulator to the
geometric m ean fo r both
the high and t he low tone
groups, Every key of the
key bo ar d is individua lly
tested for both m echanical
and electrical o pe ration. A
complete functional test is
made of all I/O ports . A

fa ilure at any point in the
check list results in return of
the unit to produ cti on with
t he test cycle begun again
f rom sc ratc h, i nc lud ing
another burn-i n period.

Now, after all of the pre­
l im inary fi na l tests and ad­
justments have been com­
pleted, the AT R under test
is connected to a " m aster"
ATR-6800 and to a very spe­
cial tape via the Tape 110
port. and at this point, the
A TR-6800 begins testing
itself! A very thorough and
complete test is conducted
of every operation of the
A TR, and should any prob­
lem crop up, the AT R te lls
you not o nly what the prob­
lem is, but also where it is
located! I had this pro­
cedu re dem onstrated for
me by one of M icro log's top
des ign en gin eer s, Bo b
Bugash WA3VPE. Bob let
the full test program run o n
a unit to ensure that in fact
it was operating properly,
then he removed a RAM
chip from one socket and
replaced it with a defective
chip , After restarting the
diagnostic program, it was
just a matter of seconds un­
ti l the ATR-6800 discovered
some t h i ng a miss a n d
stopped the test automat i­
ca lly; it then displayed on
the m onitor wh at was
w rong and the loca tion of
the problem . If o nly I cou ld
f igure out a way to get it to
do th at with my rig !

No Strong Signals From
Home

Many fellow RTTY en­
thusiasts that I have talked
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Photo C. A dose-up Jook at the A TR-6800 keyboard and its associated circuitry. AU
keycaps are double-injection molded and cover four gold-plated, leaf contacts which en­
sure positive contac t on every keys troke. Debouncing of the contacts is ensured via an in­
tegral part of the A TR's sophistica ted fi rmware p rogram.

with about the ATR-6800
have asked the same two
questio ns: " But what does it
do to your receiver?" , and
" Yeah. but can it sta nd be­
ing in an rf envi ronment?"

If you have read "Micro­
computers and Rad io In­
te rf e rence" by Paul E.
Coope r N6EY. QST. March,
1980. then you have some
id ea of what a horror story a
makeshift, " no t-d esigned­
for-that-use" lash-up ca n
crea te. For those of you
who have not read th is arti­
cl e, I heartil y sugges t tha t
you do so, especially if you
are contemp la ti ng going
the route of the corner com­
puter store and mail-order
interfacing . I am not by any
means knock ing the m any
fine m icrocomputers on t he
market. but beware of the
fact that these un its were
not designed with amateur
radio in mind; they were not
designed to operate in an rf
envi ronment.

Too many of us have
seen w hat plastic cabinets
and prof it mot ives have
given us in consumer elec­
t ronics- RFI, and more RFI
- all for the sav ing of a few

bypass capacitors and for a
pretty inject ion-molded
cab inet. Microcomputers,
some produced by those
same folks who keep us
busy f ight ing RFI prob lems.
are produced t he same
way. If you l ike the idea of
having ca l ibrat ion markers
eve ry 10 kH z and really en­
joy redesignin g and repack­
aging factory-buil t eq uip­
ment, m icrocomputers are
the way to go. If. however.
your time is of some va lue
to you and the unknown ex­
penses of redoing someone
else's work is unatt ract ive.
then it is time to look for
a piece of equipment de­
signed for the uses at hand .

Now to those two ques­
tions: First , t he re is no
measurable RFI emanat ing
f ro m the ATR--6800 cabinet
(not m easurable or even
detectable with a Drake
TR -7) . Seco n d , th e
ATR-6800 has no suscep­
tibili ty to st ro ng rf
fields- at least those which
would be encounte red in
any legall y o perated shack!
The major f actor responsi­
ble for th is is that the ATR is
housed in a heavy-du ty,

hell-arc-welded. alum inum
enclosure which provides a
fu lly-shielded ca binet when
coupled w ith the shielded
keyboard and the Corcom
" b r u t e- f o r ce" ac line
fi lte r/co n nec tor i n t he
ATR--6800. In addit ion, all
sensitive lines are either
bypassed or filtered aga inst
RFI. 50 those st rong signals
from home that are emitted
by the average home com­
puter and wreak havoc with
your receiver. and the stray
rf fro m your t ransm itter
which ca uses u nplanned
program " dumps" o n mi­
c rocom pu te rs, are non­
existent with the ATR-6800

Meanwhile, Back in t he
Shack...

I have had the pleasure
of giv ing the ATR-6800 a
r ea l sha k e d o w n w ith
severa l o f the latest sta te­
of-the-a rt offerings in ham
rigs. O f course, my fi rs t on­
the-ai r test had to be with
my own TR-7. The fi rs t con­
tac t was with an old friend,
Bill K 8T BW . H e w a s
amazed that I fin all y had
learned how to type and
spell. What Bil l didn' t know

was that the ATR and I had
him fooled; I was typing
with all the speed of both
index fi ngers into the two­
kilocharacter buffer. w here
I was ab le to see and cor­
rect what I was typ ing
before it was t ransmitted.
With the inc red ible buffer
and the split-screen feature
of the ATR, your response
to the other station can
begin the m oment he asks
the first question , More
about thi s later.

The interface with the
TR-7 is a li ttle bit more of a
pain than it is w ith the leom
IC-701 . This is because
Drake d id not provide rear­
pa nel access for RTTY inter­
connections. This results in
having to change connec­
tors on the microphone
jack every t ime you wa nt to
go from SSB to RTTY or vice
versa . You cou ld, of course,
build a little mini -box
switching arrangement to
solve thi s problem.

W ith the IC-701 , interfac­
ing was a breeze! With two
connect ions {o ne to the
rnolex'" connector and o ne
to the kevjack), the inter­
face is complete.

The last r ig that I tried
was the new Swan Astro
150. The Astra, like the
TR-7, is not fu lly RTTY­
o riented; however, at least
w ith a rear-pa nel aud io­
input jack, speaker jack,
and PTT control, interfac­
ing wa s reasonably easy.

Ignoring the differences
in operating style of the
vario us rigs, there is v irt ual­
ly no detec table difference
in performance of the ATR
among t he severa l rigs
tried, and this includes the
use of receiver bandwidths
from 500 Hz to 2.7 kHz.

Operating convenien ce
with the ATR-6800 is an
understatement ! In RTTY
ope ration as we ll as ( W.
computer software handles
signal conditioning and en­
hancement. resulting in ex­
tremely clean copy. The
AFSK generator, which is
d igi tal ly co nt ro lled v ia the
keyboard, has an output
that varies on ly ±3 dBm
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The main chassis of the A TR--6800. Part ia lly hidden fr om view under the ribbon cobte.
sl igh tly lef t of top center, i" one o f fhe two connector blo c /"'" wh ich prov ide eJlpamion in­
terfacing (the other co nnector is hidden from view). Near the lower r ight can be seen what
appears to be a large capacit or. Th is is the batter y back -up w hich is resoonsib te for flOfl ­

volatile storage o f user.o rog rsmmmg.

from center frequency over
the range from 500 Hz to 3
kHz (measured on an H-P
3551 transmission test set).
The running buffer will ac­
comm odate almost 2,000
charac te rs and th is, co m­
bined with the variable
spl it-screen feature which
allows selec t ion of up to 20
lines o f buffer text as well
as simu lta neous display of
recei ved text, eliminates
the need for note-tak ing
during a Q SO.

Charac te r, word , or l ine
m odes of transmission are
easi ly keyboard-s elec ted,
w ith the back-space key
allowi ng error correction
prior to transm iss ion. The
back-space key also has
another unique functi o n
when co mbined w ith the
shift key : It permits con­
tinuous loop transmission
of whatever has been load­
ed into the running buffer.
This ca n be a handy feature
for making tests and ad­
justments to equipment.
Operating speeds are more
than plentifu l in each
mode, and they also are
keyboa rd-se Iec tab Ie.

These are only a few of
the many features of the
ATR; I wi l l t ry to cover al l of
them in a rev iew of the
specif ications accompa ny­
ing this article.

On the receive end, t he
ATR-6800 is no slouch,
either. The video monitor (a
Sanyo VM-4209, 9-inch unit
is supplied with every A TR)
displays a T or R indicating
either transmit or receive
mode, or the word "co m­
puter" when in that mode.
Along th is top line of the
displ ay , t he operati ng
speed also is ind icated (in
the case of CW, both the
transmitted and the reo
ce iv ed sp eeds are d is­
played), and a rea l-time, six­
di git clo c k w i th z o ne
displ ay also is in cluded.
There also is room to pro­
gram the AT R to displ ay
your cal l or any other short
message on this top line.
Via keyboard command ,
you m ay se lec t ei t he r

w hite-on-b lack o r black-on­
white display, and, f o r
group view ing o r for t hose
of you who, like me, don't
wea r glasses when you
shou ld, another keyboard
com m and will allow selec­
tion of either st and a rd
charac ters which are 3/16"
or " z o o m" c h a rac t e rs
which are 3/8" .

G oing from your rig to
and from the A TR sho uld
not pose any major obsta­
cle. A s I mentioned earl ier,
most, if not all, r ig deficien­
c ies can be made up for by
the simple add ition of a
sw itch ing box. As for t he
AT R itsel f , cab les are pro­
v ided fo r connec tion to
both the moni tor and ac
m ains. In addi tion, cab les
also are provided w ith A TR·
compat ible connec to rs
already attached to o ne
end . Several ex tra connec-

tors are prov ided which
mate wi th the specia l, h igh
quality , mil itary-sty le jacks
of the ATR . All that you
must provide are the mat­
ing connectors for your par­
t icular rig.

To get on the air right
aft er re ce i ving t he
A TR-6800 requires the fol­
l ow ing co nn ec t i o ns b e
made to the rig: key line (for
CW), PTT line (fo r T/R
sw itching), m icrophone line
(for AFSK output), and the
rig's speaker (to drive the
ATR)

During all o f the on-the­
air tests and in everyday op­
eration, the AT R has per­
formed fl aw lessly. At one
poin t, J was ab le to borrow
a friend's A lpha 374 ampli­
f ie r ( I ne v er ru n ove r
250-Watts input on any
mode) to test the immunity
of the ATR to high leve ls of

nearby rf. I placed the A TR
on top of t he amplifier
w hile running the amp at
full-bore . and, as I had
full y expected, the ATR
proved to be immune to the
effec ts of stray rf even that
close to the so urce ! Even if
there were abso lu tely no
leakage from the amplifier
itself, my shack is only
about 15 feet from o ne
antenna and directl y under
another.

A rather unusual and also
enjoyab le featu re of the
AT R is the freedom of
movement that i t gives you,
For instance, si tti ng back in
the recli ner in m y shack , I
wa s ab le to comfortably
hold the A TR in my lap and
carry o n a Q50 w ith the rig
about 6 feet away, and with
the previously-mentioned
zoom display of the moni-
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SPECIFICATIONS

'npula
Aud '0 - 8OO HZ roomlnal ICWI
O'O.t~l-TIl l..... ,s
Elecl.on.c ~ e,e.

Ha nd ke, 0< bug
AFSK-'.om . 'O a ud IO out put or ot..... ao,,,e.
RS--232 _ t'OIl. ge 'eY&!s
Outputs

CW-.ohd-$Iat e ke" ng . posot,• • or neg.t,Ye pole""
Merc" ry-' . la , key ,ng
AFSK_any lone pai., 500 Hz 103 kHz
FS K- lOhd·sla'" tranaistor a Wllcll,ng
RS·232 _yo ll.ge levels

RTTY lOOP-isola ted me'c ury ."Iay
RS -232- prin le,·com pa t,ble
TIl - pr ,nte . ·compal,b l"
e_
Mor se - inc lud mg a ll pu nctual io n, lo,...gn 1..II.. rs , and spec,al CW IIgnala
aeoeoi-. with auto ca rriage 'eturn/lln e f..e" and 1..lle,s/l;gu ' ''5 cod ing use, ·
se lec ta b!e
ASCII
Jlandom-~-c ha.acte', a lpll. numa rlc g,oupa

Oala Rel.a
Mo... -~ to 199 word s pe r m lnule, in on.-wo,d-p... -minule Inc.em..nl'
8audot - 50, 66, 7~, 100, a nd t32 word a per minul.
ASCU-1I0 . 300. 600. t2OO, 2.(()(), 4800, and 9600 ba ud
Video Display
010 c h. ,acl. .. per lin.. IllOfmal). 3/16" Il'gll
24 I"...s per page tllOfma')
20 Clle'ect... pe' lin" !Zooml. 3/8" Illgll
12 linea per pall" (loom}
Bleck on ... Il,te d ,s pia,
Wh.t. on black d 'Sp lay
Ope<aUnv Modes
Cha,act..
Word fout pu la only wilen s pac.be' la depressed)
l 'ne loulpu la .nd t ile end 01 pr....t line \engtll)
1,8OO-character 'unninll buff..

Spl,1 sc;,...n-lI<muneneQU' d,spl. , 01,nput ' 0 'uron,r.g butt... . nd rece ,nod de la

Co...." .
4K RAM lRa ndom Access Me mory)
a u""'n mon,to. ' 0. d..bugg ing
8"I''''n mon,tor for execut Ion 01 u_-developed (M-6802) p.og.a m s
Ma, be used lor use.·de lrned act Ion In 'esponse 10 digil. 1sefec' ... calla
Te .m ina l mode _ fUll 0' lI a U duple x a t sta nd a rd ASC II . a te s h o m 300 to 9600
baud wltll tile RS-232 ln t..rlac..

....m
M~r1<Ispace f. equenc,es up to 3 kHz, ke yboOl rd-selectable
Crys l ~ I,cont.olled hequeocy g.en..lllon
Computer ...... roanceo d ernoduil loon
Ou. Hone s M I 10 Il50 HZ
Normal or ,nverted Operl lron
t..put tNI ..d pass fm ... prD'f""'" t(>J l 1t).HZa ro,lt
Low lone group, ...,."...., l.equenc:y-1lOO Hz
H'g " tone g'DlJP, room,..- I f,eque<>cy _2.2 kHZ
Comput..-en f\ilnc:ed Morse {cor r...,tron d<e teclo t)
lOG-Hz ach .... fl tt ... tor CWo c... lereo a lllOO HZ
T.....1ng Itldieator
LEO ,nelIC. tor lor RfTY a nd CW t u"' r.g a nd ma'''''SPilCe ,..<hcat_
Scope outpul -re..-par>el con...clor tRTTY lu" ' ''g)
"""10 r.t••ence_llOO- HZ lone
Audio Tape lm.r1ace
O ll·tt>e-air record,r.g
8 rag tape tuncliQns
Compule, p.og.am storage and praserYl lion
01 ..... Falturaa
UP to 10 ir>de pe lll' e ni mes sagea 01up 10 80 c lla rac te rs ma y De use" pn)g ra mmed
' 1'0 10 ..o..·vola lile memory
Specia l lD fea ture a llow, uae . p.og ramming 01 ca lla lgn lo r t,anamtnlo n In tile
o pe ra ling mode o r aut os M I to CW 10 wile n in tile RTTY mode
Reception 01 a WRU IWM ~Re voU, c roa raCle . stdng will trigger up to a
16-ch• •~Cle, me ssage wh lc ll ca n be uae.·p.og,.mmed iOlO no n-yolal l!e memo.y
Up to lo u. sepa rele ae fectiye call IS ElC"l~ c h. ,a c te. se« uencea 01 up 10 16
c ha .acte ra eac h may be use. ·prog'am med inlO non,Yol a t"e memory. Uae ' may
deline the apec ific tuocuce 01each SElCAl, such as act iya llng .e fay contac la,
ere.
KeyboOl'd-se lec lable au lomlllC un,llilt-on-apacl
KeyllOa.d·seleclable . uto m","c e.....ge re lu'nlhne leed
Int..nal 2.-l'>Qu. clock. synell.on,zed lo . c Ilnfl l,equency.d ispla yed in t.... upper
ng lll-n.a. tId ear"", 01 lhe mon lto< . ,..c lud,ng l' '''' zone
Kay bOard command allows ,,, sertron of t.... I,me into tile ".n am,saoon
2. ' ndet>I!ndenlllQ linn (TTU ara aYil,Ia~ tor uSf!<-<let lned luncl rona
l'IOM·based teat mnaagn- RYRYR Yin aaudot : U·U· U· In ASCII: . nd VVVVVV

," OW
ROM-based "Ou lCk brow n 10 < : ' lnl .....-..s.aoe
Fu ll ke yboa' d control 01 tr a nam,v,ece;Ye aw,tcll,ng
Keyt>oa..d-4;onl.oIled al.'ua command d lapl., s . 11s ystem operating par.meler a
on the monilor
KltJboOI.d seleclion 0 ' printer mode.nd apeed, botll ASCII a nd 8 . udal, lor liard­
copy DlJt put oI a " .eceiYed d al a
Solid S'a'. Componenta
82 inleo.ated c i'cu,ta
24 T.a ns islors
50 O".><,..s
6 Ollie. sol id·s ta le d e _ices

tor there was no need to
move it away from the ri g.
All this is possible because
a ll transmit/receive switc h­
ing is contro ll ed by the
ATR. For se rio usly disabled
of bedridden ha ms, this
capabili ty may well enable
t he m t o e xpand their
ho rizons and add a little
mo re va ri e t y t o the ir
opera ting,

As I sta ted in my earlier
article, ne ither t his system
nor any o ther is intended to
replace t he human brain for
copying CWoThe ATR can
cope with human incon­
sistenc ies o nly to a limited
degree . It will copy exactly
what is being received; if
someone is send ing "-. - .
- - . _If and intends thi s
to be a CQ, don't be sur­
prised if the ATR doesn' t ex­
actly see it that way, It will

read o ut " NN MA," which is
what was sent even though
tha t was not what was in­
te nded . As for the guys who
are so ashamed of their
ca lls that they send them 30
times faster than they send
anything else, the ATR can' t
copy them either.

All t hat t he ATR does, it
does very well. If you want
to perfec t your fist, the ATR
will be quite accommodat­
ing; merely plug your hand
key into your rig and, using
the sidetone, you ca n key
the ATR. Please remember
to do th is either into a dum­
my load or with the rig out
of the transmit position! (By
the way, the ATR is also a
great aid for setting up a
bug properly, as it will
sea rc h for the c o rrec t
dot/dash ratio, thus ena­
bling you to properly se t

the weighting and spacmg
of the bug.)

I would be one of the last
to advocate the dem ise of
CW, but there are a few
" left-footed fists" out there
that would certainly benefit
fr om the us e o f th e
ATR-6800 on CWoThe very
light touch of the ATR's
keyboard may a lso make it
less painful for tho se af­
flicted with arthritis to con­
tinue using th e t im e­
honored mode of CWoAnd,
while on the subject of CW,
the ATR-6800 also can be
used to improve co pying
ability, as it has a random
code key which can gener­
ate code groups (random
alphanumerics) from 5 to
199 wpm. For the ham who
wants to improve himself or
provide a service to others,
this feature is hard to beat.

No Hidden Expenses

With the ATR-6800 there
a re no hidden expenses for
added ext ras t hat o ther
systems must have before
they can really be put o n
the air. The fo lks a t Micro­
log are not infa llible , bow­
ever. They d id goof very
early on with the very first
decoder, the AVR-1. Due to
the design, this un it was not
readil y adaptable to new
features tha t followed. This
wa s correc ted after a very
fe w unit s had b een
manufactured.

The AVR·1 was replaced
by the AVR· 2 , which
opened the door to the con­
cept of the ATR-6800, The
ATR-6800 is a cornerstone,
and while it requires no ad­
ditiona l " hidde n" extras,
this is not to say that it has
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produc ts w hile w ill ing to
guarantee them for only bO
to 90 d ay s, The ent i re
system, consisting of the
ATR-bBOO and its compan­
ion Sanvo VM-4209 video
moni tor, w ith all necessary
cabl ing, is $1.995 .

Those of you who would
like further informat ion or
assi stance sho u ld write
Cha rlie Talbot K3/CH at
M icrolog Corporation. 4
Professional Drive. Gaith­
ersburg MD 20760, or call
him at {301 )-9 4 8-5 307 .
Charlie is in charge of ama­
teur sales and customer ser­
vice. Also. rem ember to tell
him that you read about the
ATR in 73!

One f inal com ment. In
answer to the m any in­
q uiries after m y la st art icle.
I am in no wa y connected
w ith Microlog, other than
bei ng a ve ry sati sf ied
custo mer who is w ill ing to
praise a prod uct. a co m­
pany. and its people when
they deserve i t. .

.... 360 17CLINTONPARK DRIVE
BERGENFIELD, N J 07621

SOUNDPOWER
~--

PUNCH THROUGH
WITH THE

STRONGEST, CLEAREST
SIGNAL POSSIBLE!
NEW from ~

the A TR is made both fea si­
b le and ac cessib le between
the co m b inat io n of t he
RS-232 rear-panel port and
a spec ial opening on the
rea r connector panel in­
tended to accommodate
two ri bbo n cables to be at­
tached to internal connec­
tors which will permit full
expansion interfacing of the
A TR.

l ook at the specific a­
t ions. You can cee tha t this
little (1 4.75" X 12.25" X 4" )
pack age packs a lot of
wallop! I t probably is the
m o st versat ile 10-pound
package ever offered to
am ateu r radio operators
Both unit s com e w ell
packed and are shipped via
United Parcel Service In the
Uni ted States. FOreign ship­
m ents are sent v ia the best
available method.

The one-year warranty
sho uld also be pleasing to
those of us who have grown
wear y o f manufactu re rs
cl aim ing to have the best

NEW HI·POWER 7995
MODEL SP-100 ....
cum~ ...Ill "lIe - POWE R CONIlFCTOFIS 5 95
PS9 ~1looaI AC Power St.wly ••••• • _ •
AOd 3 00 SJ'oppong &_no

OAOf RIllRfCI 'ROI,l

frio SPEECH PROCESSOR
Uses new technique In soeecn processmq Multiplies
euecnve voicepower over 10 times Features easy
installation SWitch l or no rmal or processor
operation Adlustmeflts forgain aoo OJ., jout level One
year manufacturer warranty Patent pen d~"'~~r.

sent the average ham With
an ex p e nsrve piece o f
equ ipment that would be
outdated in a few yea rs .

The A TR-6600 seems to
fill these requirements and
m uch more as wel l. It is a
p iece of gear that is both
complete as well asexpand­
able. and is compact to the
point of " briefcase" port­
abil i ty. wh ich should be o f
interest to the tra vel ing
ham, vaca t ioner, and OX·
peditioner. Oh. yes, t he
ATR ca n be ordered for use
in fore ign co unt ries wi th ac
mains different from those
here in the United Slates .

On The Techni cal Side

A word of warning
this section is by no mean s
complete in terms of de­
ta il s. nor is i t the story of all
o f the capabilit ies of the
ATR, since those are almost
w ithout limit.

The only functions of the
ATR that are not controlled
by key board com mands
are: turn ing power on and
off to the ATR and to the
video m orntor. and turn ing
the audio referen ce tone on
and off . V irt ually every ­
thi ng else is controll ed ei­
ther automatica l ly o r by
keyboard-in pu t commands.
Basical ly, there are three
sets of co nt ro ls. There are
primary co nt ro ls which re­
quire only o ne keystroke to
acc o m pl is h . The re are
th o se ma j or function s
which require access v ia
the use of the control key
and another key . Fmatlv,
there are secondary com­
m ands wh ich also requ ire
the use of two keys t rokes.

The compute r fun ctions
of the ATR are d irectly
compa tib le with stand ard
audio tape recorde r s
through the tape I/O port
on the rear pane l of the
AfR . In thi s computer
m ode, the AT R-6800 is a
stand-alo ne M otorola 6800
m i c r o p roc e sso r-b e se d
microcomputer with 4K of
u ser-accessible. on-board
RAM. Expansion of the
co mput ing capabi l i t ies of

no future . Quite the op­
posite is t rue , According to
the folks at Microlog, the
ATR is intended to be the
heart o f a limitless system.
By the time you read th is. a
specia l program for gener­
at ing SSTV graphics may be
available,

On the A TR-6800, the
RTTY terminal unit is bu ilt
right and is full y cont rol­
lab le from the keyboard ,
even to the selec t ion of
shift f req uency groups. In
other systems, the absence
of this featu re can add any­
where from about $300 to
well over $1,000 to the f ina l
cost. For CW recept ion, a
rig with a CW filter would
produce slight ly improved
recept io n, but it is not ab­
so lutely necessary, for the
ATR is ab le to copy even
weak signals qu ite well.

With the ATR-6600, all
you need to do to get on the
air is unpack it, provide two
ac out lets (one for the mon­
itor and o ne for the ATR),
spend a few minutes with
your soldering iron instal l­
ing the connectors for your
rig, and apply the power.
(However, r wou ld st rongly
reco mmend that you spend
a l itt le time wi th the inst ruc­
ti on m anual be fore actua l ly
jumping in w ith both feet
and going on the air!)

D u ring my vis its to
Microlog, I spent quite a bit
of t ime w ith Joe l ynn N3Jl.
president of the company,
Joe and I discussed the
overall co ncept of the ATR
and some of the philosophy
behind the design. With rigs
co ns t ant l y being d own­
sized yet packed with more
and more features {such as
the IC-701}, it was only
natu ra l for Microlog to take
thi s concept into the te r­
m inal fie ld. Another ve ry
im por t ant consi derat ion,
accord ing to Joe was to
design and produce a unit
that wou ld be expandable
rather than rep laceab l e.
Since, as he says. " W e have
no inte ntion of stopp ing our
researc h," they also wanted
a unit that wou ld not pre-

73 Magazine . November, 198O 175



Dr , Ralph E. TJggart WB80QT
602 5, leffen on
Mason MI488!)-I

New Weather Eye
in the Sky

- a primer on NOAA's TIROS

Fig.l . An NOAA 6 visible light picture recorded during orbit #567 on 6 August 1979. Hud­
son and James Bays show to the north (top) of the picture, while almost all the Great
Lakes are visible in the center of the display.

O v e r the pa st few
years, the amateu r

weather satellite communi­
ty has been concent rating
on the GOE S geostationary
weat her sate llites.' In pa rt,
th is has been due to the
techn ical challenge of se t­
ting up receiving gear o n
t he 1b91-MHz GO ES S­
band freq uency. cou pled
with t he dec lining perfor­
ma nce of the last of the US
n O S/NO AA sate llites in
polar orbit (NOAA 5).

Technica l c h a ll e n ge
aside, the GOES spacec raft
do have a number of fac­
tors in thei r favor including
fixed antenna bearings (no
tracking). predictable signa l
levels. and sched uled im­
age t r an sml ssion s . Of
cou rse, the S·band convert­
e r and antenna do increase
the cost of the grou nd sta­
tion as compared to the rel­
a tively simple VHF rece iv­
ing req uireme nts for polar­
o rbit ing spacec ra ft.

A number of othe r devel­
opments, including o mnid i­
rectional receiv in g anten­
nas that can elim inate the
need for track ing in many
polar-orbiting install a tions­
and the inc rea sing use of
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Minutes 24 798 64.5 Minule s 76 - 91.1 277.5
Alter Subpoinl Subpoinl 25 81.1 84.7 Afler Subpoint Subpoi nl 77 - 81.1 300.8
Crossing l atltuda l ongUude 26 8 1.1 108 Crossing l at itude l ongilude 78 - 79.8 321

27 79.8 128.2 79 - 77.6 335.5
0 0 0 28 77.6 142.7 62 - 3.5 193.5 80 - 74.9 345.4
1 35 8 29 74.9 152.6 53 - 7 194.3 81 - 71.9 352.3
2 7 " JO 71.9 159.5 " - 10.5 195.1 82 -68.8 357.3
3 10.5 " 31 ... 1645 85 - 14 195.9 83 - 65.5 1.1

• 14 32 32 65.5 168.3 se - 17.5 196.8 .. - 62.2 "5 17.4 • 33 62.2 171.4 57 - 20.9 197.6 85 - 58.9 ••e 20 • •• 34 56. 173.8 56 _ 24 4 1985 ee - 55.5 8.'
7 24.4 5.7 35 85.5 175.9 " - 27.9 199.4 87 - 52.1 10.4
8 27.9 •• 36 52.1 177.9 80 _ 3 1 4 200 ' ee -48,6 12
e 31.4 7.' 37 48.6 179.2 81 - 34 8 201.4 8. - 45.2 13.4
10 3" 8. 36 45.2 1806 62 -38.3 202.4 90 - 41.8 14.6
11 38 3 97 39 41.8 181.9 83 _ 41.8 203. 91 -38.3 158
12 41.8 10.9 -c 38.3 183.1 .. - 45.2 eocs 92 - 34.8 16.9
13 45 2 12.1 " 348 184.1 65 - 48.6 206 3 93 - 31.4 179
14 ... 13.5 " 31.8 185.1 se - 52.1 2078 " -27.9 18.9
15 621 15.1 " 27.9 186.1 67 - 55 5 209' 95 - 24.4 19,8
16 55.5 16.9 .. 24 4 187 .. - 58.9 211.7 .. - 20.9 20.
17 56. 189 " 20.' 187.9 .. -62.2 214.1 97 _ 17.4 21 .5
18 822 21.4 .. 17.4 188.7 70 - 65.5 217.2 98 - 14 22.3
19 65 .5 24 4 " 14 1896 71 - 68.8 221 .. - 10.5 23.1
20 ..8 282 .. 10.5 190.4 72 - 71 .9 226 100 - 7 23.9
21 71.9 332 -s 7 191.2 73 - 74.9 232.9 101 -3.5 24.7
22 74,9 40.1 80 3 5 192 24 - 77.6 242.8 102 0 25.5
23 776 80 51 0 1928 75 - 79 8 257.3

Table l (a). Sa tellite subooin t da ta for the Northern-Hemi- Table l (b). Sa teffi te subpoin t data for the Southern-Hemi-
sphere half of the reference orbit based on a nominal sp here half of ' he reference o rbit. again based o n a period
period of 102 m inutes. Note: These da ta replace Tab le 1. of 102 minutes. Note: These data rep lace Table 1 in refer-
reference J . and fab le 2 in reference 4 (Ch. 6). ence 3 and Tab le 2 in reierence s (Ch. 6).

Fig. 2. An NOAA 6 pass (o rb it #610) on 9 August 1979.
W ater in the eas tern U.S. and Canada is highl ighted d ue to
sun glint making the eastern seacoast highly visible along
the righ t edge of the picture. Interior lakes and large rivers
also are vis ible. including the Finger Lakes in upper New
York.

mi crocomputers to ea se
the burden of orbital and
antenna tracking ca lcula­
tions,' have made polar-or­
biting spacec raft a more a t­
trac t ive proposition than
wa s the case on ly a few
years ago, so It was with
so me int e re st t ha t the
wea ther sa te llite co mmu­
nity awaited the laun ch of
the first o f a new se ries of
TIROS weathe r sa te llites.
The prototype spacec raft
wen t up in October of 1978
(TIROS N), fo llowed in June
of 1979 by the second o p­
erat iona l spacec raft in the
se ries (NOAA) b). Most of
the promises of improved
po lar-o rbi t se rvice ha ve
been borne ou t in our early
experience with these new
spacec raft , and it will be
the purpose of this article
to acq uaint you With some
of the details of the new
TIROS/NOAA sys te m so
that you can get in on the
fun !

Orbital Characteristics
The o lder ESSA and nosl

NOAA polar orbite rs oper­
ated in near polar orbits at
altitudes of approximatel y
1400 km. The o rbits were

suc h as to yie ld daylight
passes in the morni ng hours
a nd night-side passes in the
ea rlv even ing . In order to
get improved reso lut ion in
th e new TlROS series, they
are placed in lowe r orbits ­
approximate ly 825 km , with
periods of about 102 m in­
utes instead of the nom ina l
11 5 min utes c ha racteristic
of ESSA a nd t he e arly
NOAA (NOAA 2~NOAA 5)
spacec raft. The 115-minute
orbital data could be used
with techniques specifica l­
ly tailored for weather sat­
ellite work 1. • or t he vario us
OSCAR t racki ng articles
and devices could be used .
The la tte r a p p roac h was
made possible by the fa ct
tha t the OSCAR satellites
were launched piggyback
with NOAA spacecraft and
th us had essent ia lly iden­
tical o rbits .

The 102-minute orbits of
TIRO S call for new track ing
data although you can still
use the tracking techniques
cited above. The new data
you will need are a refer­
ence orbita l tra ck (provided
in Table 1) and the data for
plotting antenna elevation
ci rcl es a ro und your loca-

non (prov ided in Table 2). If
yo u replace the o rig inal
11 5-minu te orbita l d ata
with the material from the
new table s, you can pro­
ceed with track ing as be­
fore . TJRO S eq uato rial

c ross ing data are included
in the W1AW bulleti ns, so
you sho uld be ab le to keep
up with t he new birds just
as you did the older o nes.
The primary effects of the
new orb its o n stat ion opera-

.. ' ~."t.: •. t. ,
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Fig. 3. Ano ther NOA A 6 pass showing a ma jor storm
system centered in the northeas tern States. The coastl ine
from Cbeseoeeke Bay sou th through the Caro linas also is
visible.

Fig. 4. Tl ROS/NOAA video fine forma t.
Channel A (normally visible light data.)
Al -Sync pulse (9.37 msJ; 7 cycles o f W 40-Hz sq uare­
wave modulation .
A2 - Pre-Earth space scan and minu te markers (1 1.30 ms);
normally black.
A3 - Channel A Earth scan (218..50 ms).
A4 - Telemetry data (10.82 ms).
Channel B (normally infrared data.)
Bl -Sync pulse (9.37 ms); 7 cycles of 832-Hz square-wave
modulation.
B2 - Pre- Earth space scan and minute markers (1 1.30 ms);
normally white.
B3 - Channel 8 Earth scan.
84 - Telemetry da ta (10.82 ms).

Great-circle
Radius

(Degrees)

o
1.2
2.4
3.8
5.'
7.5

10.2
14.0
19.7
28.1

Antenna
Elevation
(Degrees)

90
80
70
80
50
' 0
30
20
10
o

Table 2. Creat Circle arc
radius (in degrees) corre­
sponding to antenna eleva­
tion angles . Because of the
crowding in the center of
the overlay, you may want
to put in the circles for ele­
vat ion angles of 0-60 de­
grees, leavi ng ou t 70 and 80
degrees. The point marking
the stat ion locat ion corre­
sponds to 90 degrees. Note:
These data rep lace Table 2
in reference 3 and Table 3
in reference 4.

Rf Cha racteristics

Rf characteristi cs of the
TIROS/NOAA system are
covered in Table 3. The op­
erating frequencies for the
older polar-orbiting space­
craft were 137.5 and 137.62
M Hz. The 137.5 frequency
was t he primary operat ing
frequency for the NOAA 2-5
spacecraft, w it h 137.62 be­
ing used as a backup in case
of conf licting passes. In the
prese nt system, both f re­
quencies can be expected
to see equal use, so a tw o­
channel system is recom­
mended. At present, the
" m o r n i n g" space craft
(NOAA 6) uses 137.5 w hile
the " afternoon" spacecraft
(T1ROS N) uses 137 .62 .
Some juggl ing of these two
frequencies is to be ex­
pected every time a new
spacecraft is launched and
checked out prior to the de­
activation of the previous
operat iona l satell ite.

t ions of greater accuracy
than if no correc t ion is ap­
p lied. If you are work ing
from cross ing data only a
few days old, you can pret­
ty m uch ignore decay cor­
rection.

east coast . The new T IROS
satel lites w il l produce use­
fu l pictu res f ro m centra l
Hudson Bay to the centra l
Gu l f of Mexico.

Although one may look
at the red uced coverage as
a d isadvantage, most oper­
ators fee l that you get am­
p le compensation by the
contribution of the low er
alt itude to increased pi c­
tu re resolu tion.

Another major im prove­
m ent , inau gurated w hen
both T IROS N and NOAA 6
became operat ional, was
t he fact that the T IROS po­
lar-orb it system is des igned
to have two fu lly operation­
a l spacecraft in orb it at any
time. O ne of the spacecraft
(current ly NOAA 6) pro­
vides early morn ing visible
light and IR (infrared) cover­
age, fol low ed by IR cover­
age in the ea rly even ing
ho urs. The second space­
craf t (cu rrent ly TI RO S N)
provides ear ly afternoon
vis ib le an d IR imagery ,
followed by IR coverage in
the early morning ho urs.

O rbital decay is a factor
in TI RO S orb its that cou ld
effectively be igno red with
the older ESSA and NOAA
spacecraft at 1400 km . The
T IROS spacecraft, at an or­
bital alt itude of abo ut 825
km, experiences signif ic ant
atmosphe ric drag , wh ich
has the effect o f slow ing
the spacecra ft. This causes
it t o drop sl ight ly with each
o rb it, and thus the per iod
decreases by a measurable
amo unt with each o rbit.
Most microcomputer pro­
gra ms that carry o ut orbita l
calcu lat ions over a period
of several w eeks or more in­
corporate a decay factor
that is subt rac ted from the
period for each orb it o f the
Eart h. Comput ing a decay
factor is quite comp licated,
but WA7MOV, wo rk i ng
f rom ground t rack co rrec­
tion s determi ned from
spacecraft imagery, has ar­
rived at a factor of 1 .7873 x
1 0- ~ m inu tes/orb i t. Whi le
no t precise, th is factor w il l
result in long-term predic-

t he older sate l l ites. For this
rea son, data in Tabl e 1 are
prov id ed at one-m inute in ­
terval s instead of the two
minutes employed in the
earl ier tables.

3. Reduced geographic
cove rage. The older NO AA
spacecra f t wou ld produce
a st rip of picture cove rage
ex t end i ng f rom ce nt ra l
Greenla nd to Yucatan with
an overhead pass over the

tions are threefold:
1 Passes are shorte r. In­

stead o f the 20 + minutes
for a NOAA 2-5 overhead
pass, you w ill get about 1 4
m inutes o f coverage from
the new sate l lites.

2 The spacecraft come
across m uch fas ter as a re­
su lt o f th e shorter pass
length and thus you have to
pa y m o re att ent io n t o
t rack ing than you did w ith
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Fig. 5. TlROS AVHRR image sensor channels. The TlROS/NOAA imaging system is de­
signed as a five-channel instrument with two channels in the visible light range (1 and 2)
and three channels in the infrared ranges (3,4, and 5). The early spacecraft in the series will
have only channels 1-4, with the channel 5 slot filled with a repea t of the channel 1 data.
On the high resolution S-band frequency, all channel data are transmitted at full 1.1 km
resolution (the instantaneous field of view direc tly below the spacecraft). The APT data
link on VHF can handle any two of these channels at reduced resolution (4 km). Normally,
APT Channel A will carry either channel 1 or Z data while Channel B will carry data from
fR channels 3 or 4.

Table 3. TIROS/NOAA rf characteristics.

exc urs ions rare ly approach
the deviat ion li mits wit h vis­
ib le light data, a lt hough
t hey do so in the case of IR
data . If you have a good
st rong signal, you can us­
ua lly p unch t hrough t he
3D-k Hz filte r wit h only m i­
nor effec ts on the dynamic
range of wh ite level da ta .
The biggest problems wil l
be at lo w sig na l le v el s
(close to the horizon) with
maximum Doppler shift. In
such cases, you probably
wil l sq ue lch out on white
level peaks with the I R data
a lthoug h vis ible light data
shou ld sti ll be obtainable.

Severa l cautions a re re­
quired, however. The fi rst is
to use a relat ively inexpen­
sive -and hence sloppy­
30-kHz filte r. A good m ulti­
pole filte r will have sharp
shou lders o n the passband
and you will have prob­
lems. Second, if your re­
ceive r is a dou ble-co nver­
s io n uni t in w hich t he
10.7-MH z i-f is converted to
455 kHz, watc h t he tuning
of the 455 stages . If you
al ign the rece iver fo r maxi­
mum gai n, you will pro ba-

Modulation:

bly have a tighter system
due to 455-kHz Q. The 455
stages should a lways be
stagger-tuned to minimize
their contrib ut ion to sys tem
bandwid th, even if this re­
su lts in lowe r i-f gai n.

If you want a rece ive r
wit h sufficient bandw idth
to avoid any of these prob­
lems, there probably is no
simp le off-the-she lf solu­
t ion; yo u may have to build
your own. The best ap­
proach wou ld be to ignore
the conventional 10.7-to­
455 i-f approach and use a
4.5-MH z i-f. This is rel ative­
ly easy due to t he large se­
lec tio n of i-f components
des igned for TV sound sys­
tems. If you use enough
tuned stages a t 4.5 MHz,
you oug ht to be abl e to at­
ta in a 50-kHz ba ndw idth
with carefu l tun ing. With a
given front-end des ign, you
will lose somet hing in terms
of signa l-to-noise rat io, but
usu a lly t he re is enough sig­
na l ava ilable to hand le the
tr adeoff .

Suc h a receive r would
have one d rawback , how­
eve r. Most satell ite opera-

137.5 and 137.62MHz ( ± 2 x 10- 5)
5.5 Watts (5 Watts enc-ot-ntej
Type-quadrif ilar heli x
Ga in - From + 3.7 dBI (nadIr) to - 0.3 dBi
(horizon)
Polarization- right ci rcu lar
Transrnltter-Antenna Losses- 2.1 dB
Type-analog FM
Modulat ion Index-17 ± 0.85 kH z (peak)
Subcarrie r Frequency- 2400 Hz
Subcarrier Modulat ion-92% AM
Baseband Video Bandwldth-1600 Hz

Channel 3 Channel 4 Channel 5
3.55-3.93 10.5-11.5 11.5-12.5
Indium Mercury Mercury
Antimonide Cadmium Cadmium

Telluride Telluride
1.1 km 1.1 km 1.1 km

Channel 2
0.725-1.0
Silicon

1.1 km

Frequency:
Transmitter Power:
Antenna:

1.1 km

Channel 1
0.55-0.90
Silicon

Resolution

Spectral Range (um)
Detector

Receiver Bandwidth
Requirements

With the o lder NOAA
spacecraft, mo st stat ions
employed a rece iver with a
30-kHz bandwidth set by a
crys ta l f il te r in the
10.7-MHz i-f portion of the
re cei ve r." 5 Suc h a filter
wou ld nea tl y accom mo­
d a te t he + 9 kHz of Dop­
ple r shift. The new space­
c raft em ploy ± 1 7-k Hz
deviation so t hat rnod ul a­
t ion alo ne would requ ire at
le ast 34 kHz of i-f band­
widt h. If an all owance is
made fo r Dopple r and other
sources of frequency erro r,
you e nd up with a recom­
mend ed bandw idt h of 50
kHz.' This is a most incon­
venient value!

Standard c rys ta l fil te rs
a re read ily available fo r 30
kHz, but the more complex
filte rs req uired for 50 kHz
m ust be custom-bu il t and
are q uite ex pens ive . Two a l­
te rnat ives exist. The first,
whic h I have successf ully
employed, is to stay wit h
the 30-kHz i-f filter . There
are a nu mber of factors
which ma ke this approach
possible .

First, the simp le and inex­
pens ive c rysta l filte rs which
a re p lug- in re placements
for the standard 15-kH z
units used in many wired­
and-tested and kit rece ivers
have a re la tively m ild ro ll­
off at the edge of t he nomi­
nal p a ss b and , p rovid ing
usefu l response out some­
what beyond + 15 kHz.

Second, sate lli t e video

Ground Signal Levels

The power output of the
TIROS/NOAA spacecraft is
roug hly equ iva lent to that
(about 5 W) of the o lde r
po la r o rbiters, but signifi­
cant increases in ground
signal leve l - an inc rease of
3-6 dB - can be expected
due to redu ced pa th loss
brought about by the lower
al titude. This pred iction ap­
pears to be cons istent wit h
actua l ground signal leve ls.

Antenna Factors
The older po la r-orbiting

spacecraft employed an­
tennas radiating a linearly
po larized signa l. Si nce the
attitude of the spacecraft
rel ative to the ground an­
te nna shifts d uring a pass, it
was necessary to use a c ir­
cula rly pola rized anten na.
The two most common an­
tenna types used fo r recep­
tion were the he lix and the
crossed yag i beam.' My
omnidi rect iona l " Sa te llite
Zapper" was a lso designed
for ci rcular pola rizat ion.

The TIRO S/NO AA space­
c raft now use a quadr ifilar
helix as the tr ansmitting an­
tenna, produ cin g a radiated
signal with right-hand c ircu­
lar pol ariza t ion. It should
thus be poss ible to use a
linearly po larized ground
station antenna (s imp le d i­
po le , conven t iona l yagi,
etc.) with a worst-case d ro p
of 3 dB compared to the use
of an antenna of the same
gain with matched ci rcula r
polar izat io n. Unfo rt unate­
ly , my o bse rva tio ns in­
dicate that th is is not the
case. linea r anten nas seem
to produce deep fades cha r­
acteristic of the po la riza­
tion mismatc hes no ted with
the use of linear antennas
wit h the o lde r NOAA space­
craft. Opt imu m resul ts ap­
pear to be o bta ined with
t he use of ci rcula r pola rtza­
tlon at the ground station
antenna. You shou ld there­
fore cont inue to use your
ex isting pol a r-orbit antenna
a rray, or plan to build a c ir­
cu larly po la rized system if
you a re just ge tt ing sta rted .
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Fig. 6. M odif icat ions to the WBBDQT GO ES monitor to
provide switch selection of either TIROS or GOES image
display.

ennatmg land-w ate r bo un­
da rie s. The o ther perform s
somewha t le ss we ll o n
cloud fe atu res , but yields a
beauti ful di s t in ct io n in
p icking ou t geographic fea­
tures . The fa ct tha t the CDA
contro l station m ay sw itch
from o ne sensor to t he
othe r, coupled wit h da ily
and seasona l light va ria­
tions, explai ns why it is
possible to see a beautifu l
coast line one day a nd miss
it the nex t!

Picture Displ ay

The simplest approac h to
pictu re disp lay is to hand le
the signal in a 240 line/min­
ute (4 line/seco nd ) form at
with provi sions to blank the
unwanted data lines (IR o r
visible). The approac h- is
pa rti cula rly attractive in
that th is is the line rate used
for GOES W EFAX t ra nsm is­
sion o n S-ba nd , and , if we
ha nd le t hings right, we ca n
get do ubl e the mileage
from our display syste m.

Le t's loo k fi rst at CRT dis­
p lays, as they are the eas i­
e st to mod ify . Conceptual ­
ly, we want to provide a
sync d ivider/trigger c ircuit
that will give us th e proper
4-Hz tr igge r rate while pro­
viding a mea ns to b lank the
unwanted data lines . Two
e xa m p les from my p re­
viou sly publ ished circuit s
will show one approach to
doing this and should se t
you on the right t ra ck if you
are working with anothe r
circu it . The video mon itor
described in cha p te r IV of
the Weather Satellite Hand­
book has been widely dup li­
c ated a nd is easy to modify
for TIROS/NOAA dtsplav.
Most of the rel e van t ci r­
cuits are show n in Figures
4.1 on page 23 and 4.2 o n
page 24 .

1. Remove th e connec­
tion between pin 9 of rCB
and the SR lug o n 53A .

2. Co nne ct a jumper be­
tween t he SR an d APT lugs
of 53A

3. Remove R2 from the
ci rcu it board and connect a
jumper from the SR to t he
APT lugs on S3C.

new spacecraft have gone
to a single high-reso lution
instrument for all data ­
the Advanced Very High
Resol ut ion Radiometer, o r
AVHRR. The high-reso lu ­
tion da ta a re t ra nsmitted di­
re ctly o n S-band a nd the
data are se lectively sam­
pled via on-boa rd m icro­
co m p uter hardwa re fo r
t rans m issio n at lower reso­
lut ion on the VHF frequen­
cies. The sampling process
fo llows an algo rithm de­
signed to eliminate almost
e ntirel y the panoramic d is­
tort io n that was c ha racter­
istic of NOAA 2-5 scann ing
radiomete r data, p roducing
im age s that look very much
like the muc h-prized pi c­
tu res from the old ESSA
spacec ra ft.

Figs. 1-3 show some re p­
resentative visib le li ght out­
pu t from NOAA 6. The
AVHRR instru ment sc ans at
360 rpm with t he VH F data
fo rmatted fo r 120 line-per­
m inu te t ransm ission . The
fi rst ha lf o f each li ne (cha n­
ne l A) consists of visible
light data , while the second
half (channe l B) c a rr ies IR
sca n data (Fig. 4). The most
e ffective way to di splay the
pictu res is to use a 240 line/
minute d isplay, p roducing
a lternate lines of visible
a nd IR data . One or the
other set of data li nes c a n
be selective ly b la nke d so
that on ly visible light or IR
data a re shown.

The Earth sc a n data are
sp lit into five bandwidth
(ligh t) wi ndows using a
beam splitte r and filters
a nd t hen passed on to five
separa te detectors (Fig. S).
Two of these -channels 1
a nd 2 - are visible light sen­
sors, wh ile the other three
cover var ious IR windows .
Ground command deter­
m ines wh ich sensor is on­
line fo r gene ra ting t he visi­
bl e light data in c han nel A
an d the IR data for c hanne l
B. One of t he visible light
sensors is qu ite good at
disc riminating fine c loud
structure, bu t rela t ive ly
poor in term s of di ffer -

"I

Video Format

Like t he o lder NOAA po­
la r orbite rs , the Tl RO S/
NOAA data form at incl ud ­
ed bo th v isible light a nd in­
fra red (IR) data . In the o lde r
des igns, two separate scan­
ning ra d io me ters were used
to gene rate d ata . One was a
ve ry high-re solut ion instru­
ment that generated both
visib le a nd IR d ata for re al ­
t ime S-ba nd tra ns miss io n
(wide ba nd wid th mod ula­
tion), while the second gen­
e rated the low-reso lut ion IR
and vis ible light data fo r
tran smissio n at VHF. The

video modulation system
that has se rved well in a ll
p rev ious pola r orbi ters a nd
in the GO ES WEFAX for ­
ma t. Bas ica lly, the video
info rm ation is t ran smitted
via amplitude modulation
o f a 2400-Hz audio subcar­
net. Mi ni m um subcarrler
mod ulation (4%) represents
bl a ck , maximum su bcarrier
le ve l (90 + %) represe nts
w hite , a nd inte rmediate
gray-scale va lues a re t ra ns­
mitte d a s inte rmed iate sub­
c a rr ier leve ls. As in prev ious
spacecraft, w hite in the IR
c hanne l re pre se nts co ld ob­
jects whil e b lack represents
warm objects. No c hanges
in d isplay eq uip ment a re re­
qu ired to accommodate
th is modu latio n form at .
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Video Modulation

The TIROS/NOAA space­
c raft re tain the same bas ic

As an editorial comment,
I think th at the decision to
go w ith the wider dev ia tion
for TIROS/NOAA was a bad
ca ll. Extensive expe rience
w ith the o ld ESSA pola r o r­
b iters ( ±9-kHz dev iat ion)
and the supe rb p ic ture s
from the Soviet METEO R
satellites (+ 10-kHz devla­
t ion)wou ld ind icate that we
pro ba bly would have had
no obse rvab le d rop in reso­
lu tion with a + 1Q..kHz sys­
tem, a nd rece iver compat i­
bility would have been pre­
se rved!

tors like to use the VHF sat­
ell ite receiver as an i-f in
conjunc tion w ith a suitab le
S-band downco nverte r for
recept ion o f GO ES signals
a t 1691 MHz. In the case of
a 50-kH z i-f bandw idt h, the
SIN loss with the GO ES sig­
na l may be pro hibitive with
small antenna systems (3- to
a-foot parabo lic antennas).
Unless you want to run two
di fferent VHF rece ivers ­
not a bad idea if you can
spa re the bucks- I wo uld
re commend the " slo ppy
30" app roac h as being the
best compromise between
TIRO S/NOAA and GO ES re­
ceiver requirements.
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Fig. 7. An NOAA pass displayed on the WBBDQT direct­
printing COES facsimile recorder without changing the
40-rpm carriage drive motor. Note the vertical "stretching"
of the display. The use of a la-rpm motor will provide the
proper aspect ratio with this machine (see Fig. 1).

is lined up with the origin
(left edge) of the scope
trace . At this point, release
the PHASE switch and
switch the RESET/PR INT
switch to print.

What you will get is a pic­
ture with the characteristics
of Fig. 7. It probably wi l l be
low in contrast and may
look about right un less you
compare Fig. 7 with Fig,1­
both are taken from the
same TIROS (act ual ly
NOAA 6) pass. If you com­
pare the two, you will note
t hat the Great Lakes appear
stretched vertically in Fig.
7, while they have the prop­
er proportions in Fig. 1. This
is due to the fact that the
4G-rpm carriage motor in
the GOES vers ion of the
machine moves the car­
ri age too rapid ly for proper
aspect ratio display of
TIROS/NOAA pictures. If
you want to do t he job
right, you should subst itute
a 20-rpm type CA m oto r for
t he carriage d rive. This w il l
yield an excell ent aspect
ratio for TIROS pictu res
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new phono jack (TR IGGER)
on the rear apron of the
FAX control unit. Use a
shielded lead to connect
the TRIGGER jack to the
trigger input of t he oscillo­
scope.

2. Connect a lead from
board lug E to another new
phona jack (VIDEO) on the
rear apron of the control
unit. Use a shielded lead to
connect the V IDEO jack to
t he vert ical input of the os­
ci lloscope.

Start the drum of the FAX
machine and verify that the
oscilloscope is being trig­
gered by the drum. The hor­
izo nt al sweep frequency
shou ld be set to about 4 Hz
for optimum results. With a
T IRO S signal at the FAX in­
put. ad just the scope verti­
ca l gain for a usable display
of the video waveform. The
832- or 1040-Hz square­
wave modulat ion of the
sync pulses will be evident
if you study the display on
t he scope. Press the FAX
PHASE switch and hold it
until either sync waveform

The origina l size pot is
now your W EFAX size pot
and shou ld be properly set
already. The new pot w ill
be you r T IROS vertical size
pot . Set the mode switch to
TIROS and adjust the pot
for a 400-seco nd vertical
sweep. You now can switch
select f or either GO ES
WE FAX or T IROS.

If you would like to build
the monitor just fo r TIROS
display, the job is even sim­
pler. In this case, you wil l
no t need a mode switch and
you would proceed as fol­
lows:

1. In stal l the jumper be­
tween pin 6 of U8 and pin
14 0f U7.

2. Solder the anode of
the d iode to pin 12 of U7
and connect the cathode
to pin 10 of the main board
connector stri p .

3. Adjust the vertical
size pot on t he main board
fo r a 400-second ve rtical
sweep.

4. Adjust the hor izo ntal
size pot as descr ibed.

The amount of work re­
quired to modi fy a facsim ­
i le machine depends upon
a var iety of factors, includ­
ing the l ine and feed rates
for wh ich the machine was
designed and w hether or
not you want the capab ili­
ty for IR display as we ll as
visib le l ight data. A ny
machine that wi ll handle
GOES WEFAX display will
do a job of sorts with
TIROS v isible data d uring
d ayli ght passes.

An example of one such
machine is a d irect printing
recorde r for GOES p ic ­
tures . Min ima l requi re ­
ments incl ude some means
to check the phas ing of the
T IRO S/NO A A sig nal, as t he
W EFAX automat ic phasing
circuits w i ll not o perate
properly with the TI RO S
video fo rmat. The simplest
means of p hasing is the use
of a t riggered osci lloscope
as a phas ing indicator. Con­
nections shou ld be m ad e
as fo llows:

1 . Connect a lead from
board connector K to a

4. Switch S3 (mode) to SR
and adjust R4 for a vertica l
sweep t ime of 400 seconds.

This completes the re­
q uired changes. GOES
WEFAX images are copied
in the APT mode posit ion,
w hi le TIRO S/NO A A pic­
tures can be d isplayed in
the SR posit ion . The PHASE
switch is used to properly
al ign either the visible l ight
or IR d ata w hen displaying
TIROS/NOAA imagery.

The sol id-sta te monitor
for GOES picture display is
another easy conversion."
Four new components, a
1-meg fixed res istor, a
1-meg p c pot, any general­
pu rpose silicon diode, and a
DP DT toggle switch (for
MODE select ion), wil l be re­
qui red. The changes are
summarized in Fig. 6:

1. Con nect a jumpe r be­
tween pi n 6 of U8 and pin
14 of U7 on the main ci rcuit
board.

2. Connect a w ire from
pin 12 of U7 and the com­
mon lug on one set of con­
tacts on the new mode
switch. Solder the cathode
of the diode to lug 'luon the
main circuit board and con­
nect a wire from the anode
to the T IROS lug on the
same side of the switch
w here you wired into the
common lug.

3. Make the foll ow ing
connections to the remain­
ing set o f lugs on the MODE
switc h:

(A)Break the connec­
tion between the ve r­
tical deflect ion am­
plifier. Connect the
amplif ier input bus to
the common lug of
the switch.
(B) Connect the o ld
size pot to the
WEFAX lug of the
mode switch.
(C) Take the new size
pot and connect one
side and the wiper to
the TI RO S lug of the
switch. Connect the
other side of the pot
to the + 15-V bus
t hrough a 1-meg re­
sistor

73 Magazine . November,1980 181



Fig. 9. A video line-blank ing circuit for the WB8DQT
d irect-printing facsimile recorder. Such a circuit is a re­
quirement for printing /R data, but is not needed for visi­
ble light display.

Fig. 8. An NOAA 6 pass (orb it #610 on 9 Augus t 1979)
showing a picture as it would be displayed on a modified
version of the Weat her Sate ll ite Hand book (firs t edition)
FAX machine, using the original carriage drive motor. The
vertical compression is plainly obvious if this frame is
compared with Fig. 2, displayed with a carriage motor of
twice the speed of the original.
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the dura tion of the li ne . O n
alternate lines, the col ­
lector of the trans istor is
low a nd the base of the
print control transi stor is
controlled by t he signal
from the video detector,
permitt ing the video data
to be pr inted . This par­
ticular circuit wil l have to
be added on ly if you plan
to copy IR imagery. Visib le
light image ry wi ll p rint
qu ite wel l without any at­
tention to line blank ing .

Summa ry
Ho peful ly, thi s repre­

sents most of the essential
information requi red to in­
troduce you to th is new sat­
ellite series . Conve rsion of
an existi ng sa te llite system
is q uite easy, and it is eq ual­
ly straightfo rward to inco r­
porate TIROS/NOAA ca pa­
bility into new equi pment
as it is constructed . Pol ar­
o rbiting spacecraft re pre­
se nt the simples t and least
cos tly in t rod u c t io n to
weather satell ites. Why not
tune in and see what's ha p­
pening?

tica l ra te of travel is too
s low , re sul tin g in a
" sq uas hed" ver tic al di s­
play. If you add a new
traverse motor of twic e the
speed as the old one, you
will get the prope r aspect
ratio show n in Fi g. 2- the
sa me pass shown in Fig. B.

O ne of the major disad­
va ntages of ei the r of these
mach in es in the ir present
form is the need fo r an ex­
te rna l scope to ph ase the
pictures. I a m prese ntly at
work on an autophase c ir­
c uit for TIROS that can be
switched in to p rovide
auto p has ing fo r e it her
GOES o r TIROS pictures
along with switch selection
o f t he proper ca rriage
motor speed using a dual­
speed moto r for t he ca r­
riage drive.

If one wishes to disp lay
IR imagery o n the di rec t­
pr int ing mac h ine , so me
me ans must be provided to
bla nk out the visible data .
The proble m is that with
the req uired print ing polar­
ity, normal vis ible data or
t he da rk visible channe l at
nigh t wil l simply override
any IR data . The latte r is
typ ica lly very near white
level a nd the da rke r vis ible
data simp ly covers it up.

The hybrid FAX system
from t he first edition of the
Wea the r Satelli te Hand­
book a lready incorporates
line-bl ank ing circu its so
that this unit will print ou t
bo th visible and IR data .
Fig.9 shows a line-bla nk ing
ci rcuit for the di rec t ­
pr int ing WF. FAX facsimile
machi ne. A sample of the
trigger pu lse is used to tog­
gle a 7476 flip-flop. A
switc h selects one of the
co mplementa ry ou tputs
whic h d rives a s ma ll
switching tr ansistor . As­
su ming tha t the signa l is
properl y phased, the co l­
lec tor of the transistor will
be high on eve ry other
video line . The co llecto r
vo ltage is coupled to the
printing tra nsisto r through
a d iode. driving the tran­
sistor to white cutoff for

TO BASE
OF 02

the old NOAA sate llites. If
you have built this ma­
c hine, you a lready have
provisio n for phas ing the
pictu re, so no thi ng else is
ne ed ed the re. You will
have to c ha nge the va lue
of C1 in the motor am pli­
fier inp ut circuit to res­
o na te a t 60 Hz . If you used
the 1 S-H c ho ke spec i­
fied, s im p ly re place C1
with a .47-mF, 50-V my­
tart capacito r and you
are now in bus iness. If you
re tain t he old ca rriage
drive motor a nd pr in t pic­
tu res, you will get some­
thing that loo ks like Fig. 8.
The rel a ti vel y slow car­
riage speed will let you fit
a ll of the pass o n a sing le
piece of pape r, but the ve r-

a nd is precisel y what was
used to ge nerate Fig. 1 .

TRIGGER
PULSE

If you bu ilt the FAX ma­
chine described in c ha p­
ter V of the Wea ther Satel­
lite Handbook, you will
have a few mod ificati ons
to make of a somewha t dif­
ferent sort. First, the sync
divider sect ion will have to
be c ha nged to pro vi de
60-Hz mo tor drive . The
easiest way to do thi s is to
c ha nge th e re fer en c e
c rysta l from 4.8 to 6.0
MHz. The freq uen cy of the
565 PLL will then have to
be shifted from 4800 Hz to
6000 Hz. The next step is
the subst itution of a Hurst
type CA 24o-rpm motor for
the 12o-rpm unit used for
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Write or give us a call.
We 'll be glad to sendyou odi;
new RTTY catalog.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217·367·7373
For cuE~CleIomarsConMc1
Ro- l Co , 00000 Hwlnowr 1
rac •.-etco, 68 16 B,S!IDI'lf!!lugano

• TX/RX operation with 3 codes: Baudot RnY. Morse cooe, ASCII RTTY

• Storage buffers for 150 lines of RX storage and 50 lines of TX storage

• The HAL "original" split screen shows both RX and TX buffers or whole screeji dri

• Ten programmable ' Here Is" messages can be chained from one to next

• The EAROM allows power-oH storage of 2 "Here Is" messages and terminal ope ati
conditions

• Programmable WRU answer-back and selective-call features

• Separate ON identification key for AnY operations

• Automatic lX/RX control with KOS plus 4 keyboard controlled accessory sWitche~

• Internal real time clock keeps 24 hour time plus date

• Newly developed ON receive circuitry and programs give superior ON reC;~Ptiqv

• New green, P31 phosphor display screen gives clear, eye-easinq viewing

• On-screen status indicators give continuous display of terminal operating condit~

• word-wrap-Around prevents splitting of words at end of display line

• Continuous. line. and word modes offer flexibility in editing transmit text

• Attractive streamlined metal cabinet gives effective RFI shielding from transmitters

Here Are More DS3100 ASR Specifications that Give You State-of·the·Art RTTY Operation:

QBF and AY test messages e Locn and AS 232 ATTY I/O. Plus or minus CW key cutout _ 25 pin EIAR'JOi:i8n1
connector. Half or full duplex. Upper-lower case ASCII. All ASCII control codes - Optional~ine

printer for all codes. Selectable ASCII parity. 110 to 9600 baud ASCII. 45 to 100 baud Baudot -1 101
Morse receive and transmit - UnShi" on space for Baudot _ SYNC idle for AnY and Morse. Break

key for AnY _ Tune key for Morse - Automatic CR-LF. 120/240 v, SO/50 Hz power. Custom lab8t8d k
tops show control operation. Copy receive text into transmit buffer - TX hags allow segmenting

of TX butter. One year warranty

PRICE: $1995.00

UNSURPASSED R
No otherRTIY terminal made
gives you ALL the features
of ournew OS3100 ASR:



SOCIAL EVENTS

LINEAR
2 to 400 MHZSOOI<
pL AN 1Sto

,. 1000WATT

13 Different Models,a6 pgs
A.P.Sys t e m s.-. $11.95
Box 263 sm. ....~
Newport, RI02840 (401) 846·5627 ~'"

Listings in this column are
provided free of charge on a
space-ava ilable basis. The
following information should be
included in every announce­
ment: sponsor, event, date,
time, place, city, slate, admis­
sion charge (if any), features,
talk·in f requencies, and the
name of whom to contact for
further information. Announce­
ments must be received two
months prior to the month in
which the event takes place.
They should be sent directly to
Editoria l Offices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

MORRISTOWN TN
NOV 1

The lakeway Amateur Radio
Club will operate from the David
Crockett Tavern, Morristown
TN, on Saturday, November 1,
1980, f rom 1300 UTe unt il 2200
UTe. SSB·only operat ion will be
on the following frequencies,
plus or minus QRM: 28.560,
21.360, 14.280, and 7.235 MHz.
Amateurs and the general pub­
lic are invit ed to visit the tavern
and site, whi ch is the boyhood
home of Davy Crockett, during
regular operating hours
(weekdays, 9:00 am to 5:00 pm,
and Sundays, 2:00 pm to 5:00
pm). For a certificate c orn­
memorating the event, send
$1.00 plus a legal-s ize SASE or 3
IRCs and an SASE to Davy
Crockett DXpedition , Rte. 11 ,
Box 28, Morristown TN 37814.

ST. PETERSBURG FL
NOV 1·2

The Florida Gulf Coast Ama-

teur Radio Council, Inc., will
hold the Suncoast Amateur Ra­
dio Convention on November
1-2, 1980, at the Baylront Con­
course Hotel, downtown St. Pe­
tersburg FL. Close by are the AI·
bert Whitted Airport , the 51. Pe­
tersburg Marina, bus depots,
and many parking lots. Registra­
tion is $3.00 each and chi ldren
under 12 are admitted free. Two
award tickets are free with ad­
vance registrat ion. Swap tables
are $10.00 each for both days
(no one-day tables). Double
booth space is available and all
the swap area will be inside.
Featured will be dealer displays,
forums, a Saturday luncheon
and banquet, and a Sunday lun­
cheon and fashion show. FCC
exams will be given. Send to the
Tampa office tor etos. Talk-in on
147.96/.36, 147 .66/ .06, and
146.52. For more information,
write FGCARC, PO Box 157,
Clearwater FL 33517, or phone
(813r461·4267.

HICKSVILLE OH
NOV2

The Defiance County
Amateur Radio Club is sponsor­
ing its 3rd annual hamfest on
Sunday, November 2,1980, from
8:00 am until 4:00 pm at the De­
fiance County Fairgrounds at
Hicksville OH. Tickets are $1 .50
in advance and $2.00 at the gate.
Table space is free on a first­
come-ttrst-served basis, inside
or outside. Hourly drawings will
be held, with the main event at
3:00 pm. Talk-in on 147.69/.09
and .52. For more information,

write Ed Ballard, Jr. , RFD #1,
Roland Road, Sherwood OH
43556.

SOUTH FAllSBURG NY
NOV 7-9

On November 7, 8, and 9,
1980, the Hudson Amateur Ha­
die Council will sponsor the
ARRl Hudson Division Conven­
tion to be held at the Pines
Hotel, South Fallsburg NY. The
theme is "Good Times at the
Pines," with emphasis on a
mini-vacation type convention
tor both families and solo at­
tendees. A full range of forums
is planned along wi th an exhibit
hall and flea market. Contact
Mike Evans WB2RDD for flea
market info at Box 143, Wh ite
Sulphur Springs NY 12787, or
call at night (914)·292·8630.

NEWMARKET
ONT CANADA

NOVa

The York North Amateur
Radio Club will hold its annual
flea market o n Saturday ,
November 8, 1980, at the New­
market Community Centre,
Newmarket, Ontario. General
admission will be $1.50, which
inc ludes a door prize ticket. Ad·
mission for exhibitors will be $4,
which inc ludes a door prize
ticket and one table. Additional
tables will cost $2. The flea
market will run from 0800 to
1400 EST, but doors will be open
earlier for exhibitors. The talk.in
frequency will be 146.52 MHz
simplex ; the club c all is
VE3YNA.

SO GREENSBURG PA
NOVa

The Foothills ARC will hold its
annual Swap & Shop on Satur­
day, November 8, t980, at the St.
Brun o's Church in South
Greensburg PA. Doors will be
open from 9:00 am until 5:00 pm.
Dealers are wel come. The main
prize is a complete HF antenna
sys tem, inc luding a triband
beam, a eo-toot tower, a rotor ,
thrust bearing, and cable. Sec­
ond prize is an lcom 1G-2A hand­
held . Talk-in on 146.07/.67 and
.52. For advance table reserva­
tions, phone Jim Yex WB3CQA
at (412r256·3531. For more tntor­
mation, phone Chuck Hamman
WB3HZM at (412)-837·9194.

WEST MONROE l A
NOV 9

The Twin City Ham Club of
MonroelWest Monroe will hold

its annual "Hamtest" on Sun­
day, November 9, 1980, at the
West Monroe Civic Center, 910
Ridge Avenue, West Monroe LA.
The $1 .00 admission includes a
chance for the grand prize.
Talk-in on .25/.85 and .52/.52. For
more information , c on t ac t
WB5MHU, 94 Birchwood Drive ,
Monroe LA 71203.

FRAMINGHAM MA
NOV 9

The Framingham Amateur
Radio Association will hOld its
annual fall flea market on s un­
day, November 9, 1980, at the
Framingham Poli ce Stat ion Drill
Shed , Framingham MA. Adm is­
sion is $1.00 and sell ers' tables
are $6.00. Sellers are advised to
pre-register. Doors will open at
9:00 am. Talk-in on .75/.15 and
.52. For more information Of to
reg ister, contac t Ron Egalka
K1YHM , FARA, PO Box 3005,
saxonvtue MA 01701 , or phone
(6 17).fJ77-4520.

SEllERSVil lE PA
NOV 9

The RF Hill Amateur Radio
Club will hold it s fourth annual
hamfest on November 9, 1980, in
the Sellersville National Guard
Armory, Sell ersville PA. Doors
will open to sellers at 7:00 am
and a $2.00 donation will admit
buyers after 8:00 am. Tickets are
on sale for the grand prize, a
complete low-band station from
key to antenna. The radio is the
new 9-band Ten-Tee Model 580
DELTA wi th a tro-von power
supply and filters. The antenna
is a model AP-3 from W6T1K.
Talk-in on 146.281.88 and 146.52.
For further informat ion, contact
the RF Hill ARC, PO Box 29, Col·
mar PA , or Robert Bentl ey
WB3EWP, RF Hill Hamfest , 334
Railroad Avenue, Souderton PA
18964, or phone (215r723·8303.

MASSILLON OH
NOV 16

The 23rd annual auction, Auc­
tionfest '80, sponsored by the
Massillon ARC will be held on
Sunday, November 16, 1980,
from 8:00 am unt il 5:00 pm at the
Massillon Knights of Columbus
Hall, Massillon OH. The flea
market opens at 8:00 am with
auction action to start at 11:00
am. Aucttontest '80 will feature
three major pr izes, plus a long
list of door prizes to be given
away hourly. Tickets are $2.50 in
advance and $3.00 at the door.
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73 MagaZine to sponsor the
First Annual 160-Meter Phone
Contest ! We believe the com­
ments noted in Feedback te ll it
all.

The entire program idea took
many months of planning from
early spring, 1979, right up to the
go lden hour the contest began.
During this preliminary period,
ove r 25 top-band operators from
all parts of the United States,
Canada, and the Caribbean
were drawn together to coordi­
nate thei r ideas on what was to
be a "first" for 160 meters. Many
on-the-air schedules were con­
ducted by the group to ref ine the
rules and set the stage for the
event. Countless hours were
spent by the contest chairman
and his dedicated committee to
get things set up and conclude
any last minu te de ta ils. We now
can see the product of their hard
work: probably one of the most
promising events in tee-meter
history, the results of the First
Annual teo-Meter Phone Con­
test.

From the logs of those entries
submitted, over 500 individual
stations were found to be on the
air for the weekend event. Unfor­
tunately, only 74 o f these opera­
tors forwarded their scores to
the contest chairman. It was a
weekend of achievement, how­
ever, with over 60 DX stations
activated on the band: C02FA,
G3SZA, G 04BEG, HP3F L,
KH6CC, K H6 I l A , Kl7GIH ,
KL7GKY, Kl7J EF, KV4FVS,
KV4FZ, PA0HIP, PJ9EE,PY1RO,
VP2M l , XE2EJ, YV4TI, ZUBll,
ZL2BT, Zl3GQ, plus 45 canecn­
an stations. Hopefully, next year
more entries will be submitted
from these ever-popular DX sta­
tions; they, too, may be eligible
for an award. As Chad Harris
VP2ML stated, " Chances are I
may take high score for Mont­
serrat!"

The race for the champion­
ship was a dead heat. Top hen­
ore went to K8NG with a total of
139,240 po ints, followed by only
1240 points by second-place fin­
isher KOOVB with 138,000 total
points. WA9EYY managed to
capture third place overall with
a f inishing t a ll y of 131 ,670
po ints. For the United States,
W4PZV tallied the most multipli­
er points by establishing con.
tact with 41 states and 12 DX
countries, which earned him 77
mul tipl ier points. For OX sta­
tions, VE30CU took top honors
with 68,640 points overall. In
order of thei r respect ive calls,

WORKED TRUMBULL COUNTY
AWARD

The Warren Coun ty Amateur
Association of Ohio announces
it s Worked Trumbull County
Award (WTC), a program de­
s igned to promote increased
amateur rad io activity among
and with Trumbull County ama­
teur rad io operators.

To qualify for this award, ap­
pl icants must make 10 contacts
with Trumbull County amateur
operators. DX stations ou tside
the United States and Canada
must log a minimum of five
Trumbull County amateurs. All
contacts must be made January
1, 1959, and after to be valid.

To apply, li st ca lls ign of the
stat ions worked, t he date and
t ime in GMT, and the mode and
band of operation for each ccn­
tact made. Have this list verified
by at least two fellow amateurs
or a radio club officia l. Enclose
this application and a $1.00
award fee or 13 IRCs to Don
Lovett K8BXT, Awards Chair­
man, WARA, PO Box 809, War·
ren OH 44401 .

NHWACAWARD

An award is available to those
who successfully contact each
of the te n New Hampshire coun­
ties. Thereare no band, mode, or
t ime restrictions.

Include an SASE with date,
t ime, frequency, mode, call o f
station contacted , and county.
New Hampshire counties are
Bel knap, Carro ll , Che shire,
Coos, Grafton , Hi ll sborough,
Merrimack, Rockingham, Straf­
ford, and Sullivan.

Submit your request for this
award to Basil Cutting W1JB,
AFD, Suncook NH 03275.

Before conc luding this col­
umn for another month, I would
like to remind our readers to
make reference to the Septem­
ber and October, 1980, editions
of 73. Packed within its pages, I
have detailed 19 ind iv id ua l
awards which const itute the
fabu lous new 73 Magazine
Awards Program. Each offering
Its ow n degree of challenge,
there is something in it for every­
one!

FINAL RESULTS
FIRST ANNUAL 160·METER

PHONE CONTEST

For all these years, they said
it couldn't be done, so nobody
ever tried it - not until January,
1980, when a group of dedicated
top-band operators convinced

WORKED ALL MAINE AWARD

While we are in the t st Ca ll
District , let's take a look at the
Worked All Maine Award.

The requirements are simple
and straight to the point. Aeon­
cant s must work an amateur op­
erator in each of the sixteen
counties of Maine. There are no
band or mode requirements, but
sp ecif i c recogni t ion can be
made if so stated at the time ap­
pli cation is made.

Submit your log entries and
award fee of $2.00 to: John
Btmick K1JB, c/o Portland Ama­
teur Wi reless Association , Box
1605, Portland ME 04104.

WORKED ALL BANDS AWARD

The Worked All Bands Award
requires the applicant to work a
minimum of 50 Vermont con­
tac ts on each band, 10 through
80 meters. There are no mode
limitations, but spec ific modes
will be recognized if requested.

List all log entries by band
and submit this application with
a $5.00 award fee to Green
Mountain Awards, c/o Doris Kin ­
ney, RFD #2, Brandon VT 05733.

ary 1, 1971. Submit your verif ied
list of contacts and award fee of
$5 .00 to : Green Mountain
Awards, Doris Kinney, RFD #2,
Brandon VT 05733.

Paralleling the Green Moun­
tain Award is an achievement
known as the Worked All Bands
Award. This award also is spon­
sored by Dor is Kinney.
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AWARDS

no charge, it is necessary forthe
app lican t to enclose sufficient
postage fees for the safe return
of your cards.

Once your init ial award is reo
cervec. applicants may earn a
Silver Slicker for any 25 different
OX YL contacts within five coun­
trie s. The same application and
postage requirements apply.

North Ameri can appli cants
may submit their cards and ap­
plicat ions to Phyll is Shanks
W2GLB, 7 Lake Circ le Drive,
Vicksburg MS 39180, or one of
two OX stations may be uti lized:
18KOB or DL3LS.

Thi s week I received a very
nice let ter from Doris Kinney
wh o represents the Green
Mount ain Awards.

WTC
WORKED TRUMBUll COUNTY

AWARD

from page 20

GREEN MOUNTAIN AWARD

The Green Mountain Award is
made available to licensed ama­
teurs the world over. To qualify,
the applicant must make two­
way contact with other ama­
teurs o f the State of Vermont. A
Bronze Award will be issued for
25 contacts, a Silver Award for
50 contac ts, and for 100 con­
tact s with Vermont stat ions, a
Gold Award will be made. Re­
peater contac ts are not valid.

Each applicant must li st all
contacts made, showing can­
sign, date and time in GMT, the
band and mode, and tne s ignal
report. To be valid, all contacts
must be made on or after Janu-
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the fo llowing si ngle-operator
stati ons led the ir reg ion :
N1AAR , W2MPK , K3LGC ,
W4PZV, AE5H, AE6U, N7DF,

K8NG, WA9EYY, KI'!GVB. Multi ·
o p era to r s t a t ions: A I2K ,
WA3GMS, WA4UNZ, WB7BFK,
WD9GGY, and WB0IBT. For the

multi-cps, WB01 BT took top con­
test honors by a marg in of less
than 50 contacts!

As most of us know, one

doesn't pursue a contest with·
out some motive in mind. Maybe
it is to add a few states or coun­
tries to our totals or just to hand

FINAL RESULTS
FIRST ANNUAL 160-METER PHONE CONTEST

Final ..Iulll IIltiKI ln orde<" by lota l acore, Shown a.. callslgn, sta'- or OX, ascs,
aso points, multlpll&r points, and lotal acore. ('l Slate winner In their class. (" )
Mu lt~opera lor ala Ilona.

• K8NG M' '" "'" sa 139,240
• KtGV E! ,. .. ""'" sa 138,000
• W""'" u .,. "'"' ea 131,870

W8EPT M' ass "" ea 111,825
• N1AAR CT .. ""

,. 99,630
• WBCIIBT" "' '" 1875 sa 99,375
• W4PrJ " '" "'" n 99,330
• K3LGC DE '" "'" " 90,270
• WDtBNC" xs "" "., ,. 88.560
• NOOT 'N '" 1570 ,. 84,760

K9QLL n, ase "'" " 82,810

""" ON '" 1210 ea 76,230
• VE30CU OX '" "'" " ee...,
• WA3GMS " are 1575 ea 87,725
• W2MPK NT '" tass .. 62,330
• W1WCR NN '" 1245 so 82,250
• AE5H M' "" 1015 ss 55,625

WA80XZl5 M' '" 1185 .. 53,325
• N70F UT '" 1145 " 52,670,,,, CT '" sos sa 47,965
• WD4EPX TN ,,,

"'" ae ~,740

WB8HCV M' '" "" ., «.TOO
• WB20LO N' ". .., " 41,405

K8ES ON ire ... " 41 ,360
• W3YOZ MO ". '" sa 41 ,340
• Al2K" NJ m ese « 37,840
• N7AM W' '" '" " 36,110

N.cMU TN '" '" " 35,700
• VE4WR 0' m .'" ., 35,260

K2HPN NT '" ." " 34,830
• WB4ASY ' L ,.. ". " ".'"W80BF ON ". ... ., 34,645

K31XD M' '''' '''' « 33...,
• W4WWO " '" '" " 32,970
• AE6U C, m ." " 31,725
• WD9GGY" n, m eee .. 29,240
• WB1HIH M' m OM 33 28,545
• W7AVO MT ". sao .. 28,350
• W'W< NC '" .TO « 27,260
• K1 NBN M' '" "0 " 27,010

WD9I1X n, "0 "0 .. 25,500
• W05DUD "- '" '" « 25,080

WA70FH W' ,,. '" .. 23,850
WD6EOG C, tas '" cs 23,625
AI7K W' raa .., as 23,275
W4WWa " .. '" " ".'"N9RC 'N '" '" '" '''TO

• WA4JWS 'C t ta see 33 16,645
K8SIA M' '" sss 33 18.315

• W7ULC " .. '" TO 17,260
• K5MAT NM " ". « 16,260
• W4VKK ., ee 33D « 14,520

WA9FTU n es ." 33 14,025
• "" CO " '" 33 13,035

W188 M' " TO. az 12,640
• WM UNZ" ' C " sec " 11,160

WA2QZ8 NJ se "'" as 10,150
• W878FK" W' "

,.,
" 9,120

• N7AKU NT " asc " 8,640
K2DWI NT es '" za 7,475

• wno WT ss ass za .,,,
WB4ZPF " ea '" TO " 50
WTCC NJ 50 '50 as 6,250
AK7H W' 50 '50 " e.eoc
WA4JWC 'C ee TOO " 5,760
N8BJU ON " "'" za '.'"• VE5JO OX ., ecs zt 4,305

• N8ACa WV ., zcs TO 4,100
WA6EKJ C, 50 '''' re '.'"KA8CQI ON TT tas TO 2,700
W5VGC NM at iss " 2,635
AK2E NT " es re 1,710
AK7H W' ze 'TO ra 1,560
VP2ML OX " es re 1,530
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Contest Feedback
'"A well-planned. intefesting, and fun contest. Only lacked bett er OX propagation

and more respecl for the OX window, Congratulations to WB7BFK of 73 MagBzine
and the many .olunt ....rs who made il al l possible!"-WIBB.

" Had a bai t in l hlScontest; lOIS of slat ions on. Let's do it aga in as I think il is l he
best contest on 160_ a great bunch of goenllemen and darn good operalo<s-K2OWI.

" Glad to work the contest as I rea lly enjoyed the enti'e operation, Thanks to 73
Magazin" for lhe sponsorshi p:'-K2HPN,

" My first contest thaI I ope'ated from staft to fin ish. Please have il again next
year, 1"11lry 10 do beller."' _W2MPK

"A great contest! Let's have it again next yeal: ' - W3YOZ.
" Greal l hat someone finally sponsored a 160phone event. Enjoyed it very much

and sounded like a big success. Hope 10 co it again nexl year:'-W04EPX,
" I didn't co lerribly wel l but thought I would submit an entry anyway to help sup­

port the contest. Great lunl"_ W4YZX
" Your contest was 59 + and I had a supe, lot of fun. You can defin ite ly count on

me nexl year, too'''_W050UO.
"Fanlastic contest. Two llreal n illhls for propagalion, Worked K17GKY Friday

for 1/48, KH6CC for 1/49, and N7GA in Idaho for my 50th state on Saturday e.ening,
Good sillMls, greal fun -but 100 lill ie sleep."-AE5H.

"Thank you tor you, fi,Sl160 contest. Wish it had be-en publiShed in alilhe maga­
zines as many mo,e would have teen on. I almost missed it myseU:' -WA6EKJ.

" Used a Coast Guard ato.tcct loran antenna.Was supe' fo r transmiUing but a bit
nOIsy for receiving. Could only operate I he second night ami this hurl my score.
Was a great experience anyway, looking forward to next year now."-AE6U.

"This cou ld be a big contest if proper advertising Can be realized . Your rules are
vague on Canada. Should be separate muitipliers for each province, Had a gleal
time."'_N7AM.

"'My antenna tuner had ice on the capacitor and wouid arc over if I ran cvee 25
Watts. Very pleased with my first 160-meter contest."' _N70F.

" Used a 120' longwire out thewindow, hooked tc a transmatch. Very surp rised at
the result. Hope 10 do better nexl yea, ." -AK7F.

" Hard for us in Washington to work OX. My sight is only 1110 normal vision So
had to log each contact on cas selle li rst. lots of act i. ity-seemed like everyone
was ha.ing a good time and voiced noth ing but p'aise fa, 73's sponsoring of this
event " _WA70FH.

" Enjoyed every m inute." -N8BJU,
"Tnx, 73, lor a nice 160 contest. Fantastic turnout on SSB Had a great time and

wi ll be back nexl year."' _KA8COI.
"ORP contacts were rough at times , but slill managed to work autnose I heard, I

think. Had a greal time and wililfY again nexl year,"-WD8HCV.
"Seems funny Ihat during a CW conlest the operators flood the en!l'e 160-meter

band. but when a phone ·test comes about, a few soreheads claim we are out of line
operating below 1810. let's count Canad ian provinces for multip lie,s next year.
Had a greallime and wiil see you again next year."·-KBNG,

" Really pleased with ailiheactivily yourcontesl produced. I'm Su,e it wi ll set the
stage fa, an e.en greater e.ent nexl year. Only negative commenl is that I believe
Canadian provinces should be sepa rate multip lie,s" _KBSIA

" I really enjoyed tre contest, more Ihan any olhe' 160-mete, e.en!. f hope to see
il happen allain next year. You might conssoer Including Canadian provinces tor
mUlti pl iers."' _ WA9EYV.

'"Had a fun time on tOO phone and hope I cando II again nexl year," -WD9IIX.
"This was a g'eat contest. Hope it continues Irom year to year as It is a good

counte'part to the ARRL and CO CW eventS."'-N9GT.
'"My fi,st contest. Had 'ain and lighlning the first night. Mel some .ery nice pe0­

ple on 160. Thanks to 73 MagaZine for a fun lime" _ W00ElNC.
"The ecres were unclear on VEs. Didn't know if they Should be coun ted for OX Of

not. Was a great contest and I hope to compete again next year."' -KflGT.
"Very su,prised atme hillh rever of activ ity , Conditions were very good and some

sllfpnsing OXwas heard here, including HP and VP2M. I was appal led, however, al
the le.el of act ivily in l he OX windOW by American SSB stations. Thanks for a very
enjoyab le contest and I'll be back again next year."_VE3OCU.

" Thanks to 73for creating this fun l ime. There was an area at confusion th rough­
oul the contesl which I hope is cieared up befo,e nexl year's e. ent. The subject:
Shouid the Canad ian provinces be separate muilipl iers?'"_VE5JO.

" Didn' t hear about the contest umu it was happening. Anyway, here is my log
II"s bound to be top score lor Mont serrat! Had a good time, as it seemed e.eryone
did:' -VP2ML

Feedback From Non-Contestants
'"This is probab ly Ihe stupidest idea for a contest I neve ever seen, Whoeve,

thought th is ana up needs a dunce hat." -WBJI. (Tom, do you have one in size 7'/.
that I can borrow?-WB7BFKj

.... ,l istening during the weekend of the new 160 phone contest organized by
Wayne Green . . . I found Ihat i t gene rated Quite a bit o f SSB activity. Therewas one
disturbing factor. however, the malicious ORM hom Blew CW diehards who
resented tne mvesion ot SSB signais in that portion of l he band usually occupied
by CW operalion. I had expected a retaliation by l he phone boys the fo llowing
weekend during our CW contest but it did not materialize: they were real
gentlemen,'·-W1WY. (Quotation flOm CO, May. 1980, p. 80)



DX

out a fe w contacts to those who
need them. Special conc ratura­
trons go out to the lollowing sta­
t ions wh o each ach ieved results
above the norm: N1AAR worked
G3ZSA; K3LGC contacted 5
countries; W4PZV worked 41
states and 12 countries; AE6U
worked 6 countries including
New Zea land ; AK7H worked
Zl2BIL and ZL2BT; WBBHCV
was the only ORP entry; W8EPT
worked all 50 states plus 5 coun­
t ries; K8NG worked 47 states
and 4 countries; KBBEZ worked
47 states and 6 co un t ri es;
K90LL worked 46 states and 4
countries; WA9EYY worked 49
states and 4 countries; K(lGVB
worked all 50 states and 4 coun­
tries; and WBIlIBT worked 47
states and 2 countries.

The 1980 rules were Quite
vague in regard to the status of
Canadian contacts. Over 45 ca­
nadian stations supported this
first annual event and everyone
will be pleased to learn that the
1981 rules will ref lect a change
in which each Canadian prov­
ince will count as a separate
multiplier. Our apologies and
most assuredly our hea rtfel t
thanks to the following VE eta­
trona who were in support 01this
year's contest: VE11C, VE10C,
V E1U M, V E1UW, V0 1F N ,

from page 15

possible to exp lain to a non-am­
ateur about DXing because 01
the nature of the DXCC enti ties.
In add it ion, expeditions 10 the R
and Rs accomplish nothing pes­
mve except enabling everyone
who is interested to advance
one notch toward the Honor
Roll. Rand Rs don't enable
visiting amateurs to introduce
amateur rad io to interested
Third-World citizens and they
don't produce good public rela­
lions. They are simply expensive
and unnecessary, a product of
affluent societies. R and a ex­
peditions merely make expen­
sive playthings for itinerant OX­
ers.

In the past year or two, atn­
tudes toward the Question of R
and Rs have subtly swung from
the majority being on the pro
side to being on the con side.

V E2 0C, VE2 EV, V E3 A B G,
V E3 B B N , VE3CV, VE3 EYK ,
V E3G PU , V E3H P, VE3I DU,
VE310W, VE3 KH, VE3 KO D,
VE3 KQ N , VE30CW, V E3Q A,
K8A MJNE3, VE4AED, VE4MP,
V E4VV, V E4W R , V E5 AZG ,
VE5D NG , V E5 DX, V ESJQ,
VE5JS, VE5XU, VESZZ, VE6TL,
VE7CMK, VE7CNY, VE7JUP,
VE7KE, VE7SZ, VE7VP, VE7YO,
V E7ZG , 3D6ACIV E7, and
G4HBElVE7.

One of the advantages of
gathering contest results is the
opportunity to survey the actual
equipment and antennas being
utilized . For years, one o f the re­
strictive elements which kept
many amateurs from operating
160 meters was the availability
of equ ipment. As you' ll witness
in the survey to follow, it would
seem that 160 meters could be
cons idered a " b o r n-ag ai n
band." We hope you'll find this
analysis as interesting as we
did. Here's the breakdown of
equipment used by contestants
in our lirst annual event

Yaesu: (36)
FT-101 series (24)
FT-901 series (6)
FT·30 1 series (3)
FL-101/FR-101 (3)
FT- 1Q1/F R·1 01S (1)

Suddenly, st raw potts at conven­
tions are prod ucing more and
more hands ra ised in favor of
making OXCC coun ters only
countries having a separate gov­
ernment all their own.

This rea tty has nothing to do
wi th how " ra re" and entity is for
OXers. Kingman Reef, for exam­
ple, Is an uninhabited reel, yet
the demand for contacts is sat­
isfied by an expedition every few
years. China is the most sought
after country, yet It has more
people than all of Europe. Those
who suggest that China should
be struck from DXCC because
there has not been amateur ac­
tivity there for two decades are
always hooted off the stage;
those who suggest deleting the
Rand Rs are getting more and
more support. Why not ask the
Question at the next convention
or DX meeting you attend? The
results may surprise you!

Drake: (17)
T-4XC/R·4XC (6)
T-4XBIR·4B (6)
T-4X1R-4B (3)
TR-7 (2)
Kenwood: (14)
T&82OS (6)
T5-52OS (6)
T5-180S (2)
Ten-Tee: (3)
5401240 (1)
Omni A (1)
Omni B (1)
fcom: (2)

le701
Atlas: (2)
350XL (1)
215X (1 )

Talking with many amateurs,
there are those who'd never t ry
160, as they fell you had to own
acres of real estate to erect an
antenna. Surveying our contes­
tants, you'll find a variety of an­
tennas being used, most In­
sta lled on small ci ty lots:

Vert ica l (20)
(excluding Hy-Towers)
Invert ed L (1 3)
Dipole (11)
Beverage (8)
Longwire (7)
Sloper (5)
Hy-Tower vertical (2)
Hor izonta l Quad (2)
8Q.Meler Dipole (2)

AUGUST HAPPENINGS

Speaking 01 rocks and reefs,
several were on at summer's
end. The Radi o Club of Bogota,
Colomb ia, mounted a two-part
expedi tion t o ae} c Nu ev o
HKlJAB and then Serrana Bank
HKlJAA in early September. Sev­
enteen Colombian operators
participated in the operation,
which included all bands 160-10
meters, both phone and CWo
OS Ls to Ed l lbert o Roja s ,
HK3DDD, PO Box 584, Bogota,
Colombia.

In early September, DXers
were awaiting an operat ion from
Juan Fernandez Is land, 10 si gn
CE0CJA, by the Radio Club of
Chile. Thei r plans for a mid­
August operation we re foiled by
transportation problems-the
Chilean Navy is the only wa y to
get to Juan Fernandez.

Dave Gardner K6LPL took a
short trip to Tonga in Au gust
and signed A35LP for a lew
days. He will be pa rt of an expe­
dit ion to A bu A i l, to si gn
J20AAJA for about five days. be­
ginning December 5. Franz
Langer OJ9ZB and Pierre Reis-

Double Zepp (1)
2-el. f ixed horizontal beam (1)
3-el. lixed vertical beam (1)
1Q-80.meter trap dipo le (1)
ac-meter dipole (1)
Discage (1)

We cannot tie the ribbon on
the 1980 event without mention­
ing some very dedicated individ·
uats who made it all possible.
Special recognition should be
paid to Dan Murphy WA2GZB
who was this year's contest
chairman and who has accepted
the position for next year. As­
sisti ng Dan were fe llow top­
band o perat ors John Fr ied
W4INWD, Vic Misek W1WCR, Ed
Steeb le K3IXO, Pau l Eng le
K90LL, Bill MacDonald W8EPT,
and members of both th e Top
Band SSB Net and the Worked
All States Net on 160.

It was a great experience and
we all met many new friends as
a resu lt. So i t is onward and up­
ward, the second annual event
is just around the corner. Every
ellort is being util ized to adver­
t ise in all publications. Hopefu l­
ly, things w ill see a new begin­
ning and more will join our et­
l orts to make the 160 phone
event one o f the best on the
band! I'll be there, will you join
us?

sian J28AZ are the other opera­
tors def initely slated fo r the op­
erencn.

K6LPL is also part of the
Heard Island team, which will
sign VKlJJS beginning about
January 15, 1981, tf all fa lls into
place. P29JS is heading plan­
ning for this very complex and
expensi ve undertak ing.

We are p leased to have
photos th is month of last April's
Glorioso Island operat ion by a
grou p of German amateurs (see
story in 73, september, page
154). This same group was ready
to leave in early September for
Juan de Nova, to sign FRORXfJ
and FRflCIWIJ beg inning sep­
tember 14. They a lso planned
som e o p era ti n g from th e
Comoros as D6BAS and D6BAT,
with another short stop on
Glorioso a lso possible. a SL and
logistics manager for the April
an d September o peration s,
DK9KD, cal culates a toter cost
for the two at nearly $5O,OOO!

Two problem count ries in
Afr ica were in August's news:
Burundi 9U5 and United Arab
Em irates A6. Stations on are
9USAC and 9U5DS, but their c c-
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HAM HELP

ereuons are in question at the
OXCC desk in Newington. Also,
several bootleggers have signed
9U5DS on CW, compounding
problems. Several Polish ama­
teurs are presently in Burundi as
technical advisors and stand
the best chance of anyone of
getting actual operating cermte­
sron.

Several stations also are op­
erating from A6 but their aSls
are not being accepted for
OXCC. Amateu r rad io was
banned in the U.A.E. in Febru­
ary, 1979, and the OXCC desk
has rece ived inadequate docu­
mentat ion f rom several A6 oper­
a tors s ince th at tim e. The
l eague' s coney o f requ iring
documentation from operators
that they were actually where
they claimed to be and that they
had off icial operating permrs­
sian is a policy we highly agree
with. It may make a few of your
aSl cards worthless for DXCC
purposes but the value in pre­
venting ill will that can be gener­
ated by visiting hams justifies

Wanted: Operating and ser­
vice m anu a ls for the Atlas
RX-11O receiver, PS-11 0H power
supply/amp, and service manual
on ly lor the TX-l10 transm itter
module. I will g lad ly pay postage
and copying cost.

Charles Y. Mooney KASIWF
4905 Walker Drive

BOI( 92814
The Colony TX 15056

I am a ham and railroad Ian in­
terested in starting a radio rail­
Ian net. Any interested radio
ran-tans can contact me by mail
or phone call.

Bill Anderson, Jr. KA6BXS
650 leo Dr.

Foster City CA 94494

I am looking for a Venus Cl
fast/slow scan camera to com­
plement my Venus 552 monitor.
These uni ts a re no longer being
produced by Venus Scien tific.
Al so, I need a good ci rcuit ore­
gram for converting the output
of a conventional TV camera to
slow scan.

Ira LInderman WB2RXR
89 ncveccte lane

Commack NY 11125

the position ARRl has taken.

N6ZV, AA6AA, and KA6S teft
Cali fornia for the Ind ian Ocean
area rete in August. They first
operated from Mauritius as
3B8ZV and 3B9lV and then from
the Comoros as D68GA and
D68XX. Plans called for permis­
sion for a Tromelin Island ccere­
lion. Permission for Tromelin, as
well as for Juan de Nova and
Glorioso, is obtained at Reunion
Island, from which the others
are administered. QSls for all
stops by this group are to
Zll Bll, one envelope per opera­
tlon/call sign please.

Roger Ulsky KB7JX cont inued
his boat t rip in the Pacific wi th
August setups on the South
Cooks ZK1CF and Samoa 5W1.
They aimed lor the Fij i Isl ands
302 and New Zealand in sep­
tember, with a very outside
chance lor a landing on Kerma­
dec. All QSls for their opera­
tions are to Z12AQF.

Zl1AMO and Zl1AZV oper­
ated from the Pacific in August

I neecl a schematic and in­
structions for a Vallee Model
VS·1 1 speech integrator made
by Va lley Technics, Kalamazoo
MI (now out of business). Will
pay.

Merfe Israelson W4NEJ
1425 SW Egret Way
Palm City Fl33490

I need schematics and man­
uals lor a Lafayette HA·90 'Ito,
lafayette HA-BOO receiver, Syl­
vania model 216 signal gener­
ator, Knight T-60 transmitter,
Heath VF-1 via, and Elmac
PRM&A receiver. I'll be glad to
pay any expenses involved.

Frank ley WA2lPX
327 Ad irondack Driye

Farmingville NY 11738

Needed: Modif icat ion data lor
converting a Hall ic ralters SR-42
AM modulated exciter to FM .

Nell Johnson WA4ZTN
PO BOI( 154

Glenwood Fl 32722

I neecl a schematic fo r a
National HRO.6Q receiver and
central Elec tronics sideband
slicer/O multiplier. I will copy

and early September, first as
A35EA and A35TW, then from
Niue using ZK2EA and ZK2TW.
They followed these with some
time on Western Samoa 5W 1
and another stop on Tonga.
QSls for CW contacts to
Zl1AMO, phone contacts to
Zl1AZV.

Corsica was ably represented
by a German group the first two
weeks 01 September, seven of
them signing FCDFOC. QSls to
OJ3TF. Their locat ion a thou­
sand feet from the beach at­
lowed some serious low band
opera tions, incl ud ing 160
met ers.

Watch for an operation No­
vember 2-7 from Fernando de
Noronha, wi th Morri s Johnson
KB4lT sign ing PYflZOX and
Carlos Albuqurque as PY(lJOO.
Johnson is a member of the
latin American Committe of the
Southern Association 01 Col·
leges and SChools and is in
Brazil again this year as part of
an accreditation program for

and return promptly. I also need
"AC" (15 meter bandspreadj,
" E", " F", and "0" coil sets and
dial scales.

M. Crestohl VE2BOM
PO Box 642

Victoria Slation
Montreal

Quebec, Canada H3Z 2Y7

I am d isabled and lind I have a
lot of spare t ime, so if anyone
needs a OSl manager, I'm avail­
able!

Karl Rietz WB1FAT
4346 S. Boxwood Aye.

Tucson AZ 85130

Can anyone supply me with a
used video head for an Ampex
VR 5100?

AI Clkas KA9GDl
2112 Stonehenge

Springf ield Il62708

African ham needs 3-kHz
(5006-31) and/or 6-kHz (5008-60)
mechanical filters for 51J4.

Rod Hallen KB7N K/5T5RH
State Department-Accra

Washington DC 20520

I am looking for schemat ics,
manuals, or in fo rmation about a
Ha llicralters SR·46 and a Hickok
model 295X.

Bill Smith K3lF
RD 112

Cold Spring Creamery Rd.
Doylestown PA 18901

American schools in l ati n
America.

Anthony Green VS6EZ should
be operating Irom Muscat ,
Oman, signing A4XGA. look for
him around 28.550 and 21.300
from 0930 to 2000 UTC. QSls to
PO Box981 , Muscat, Oman, with
51RCsor a greenback for airmail
return.

A QRP OXpeclition to South
Point, Island 01 Hawaii, will be
active between 1800 UTC No­
vember 29 and 2400 UTC Novem­
ber 30. The Big Island Amateur
Radio Club will be operating
f rom the southern most area of
the 50 states. Tentative trequen­
cies include 7.115, 21.115, and
28.115 CW; 7.275, 21.375, and
28.750 SSB. A special OSl wi ll
be available from the Big Island
Amateur Radio Club, Russell R.
Roberts, Jr. KH6JRM, PO Box
363, Honokaa HI 96727.

Most 01 the inlormatlon in
this column comes from The OX
Bulletin. Thanks for sending the
photos, and please keep them
coming. Good OX!

Please contact me if you have
instruction manuals and/or a
schematic for the Allied Knight·
kit T·15O transmitter (early 1960s
Vintage). I would appreciate any
assistance in locating same.

R. E. l angford WA4ARK
1320G Scully Road

Aberdeen Proylng Ground MD
21010

I need a service manual or
schematic lor a Collins 310B· l . I
also need knobs lor a Ham­
cratters S-76 or SX·101 receiver.

H. F. Schnw
115 Intercept Ave. North

Charteston SC 29405

We need the manual for a Na­
tional NCX-3. Or our second
choice would be to get just the
schematic. We'll happily pay
postage both ways and photo­
copy it or pay postage and copy­
ing costs for a good-quality
photocopy of same. Thank you.

C.G. Sakowski KA9FIJ
R.J. Sakowski KA9FII

Rt. 1, BOI( 50
Barneveld WI 53507

I need a schematic diagram
for a Natlonal HRO·sao receiver.
My manual is missing the lold·
outs. I'll be happy to pay fo~

postage and duplicating costs.

Robert Mcleod N4CKP
Rt. 4, lot 6, Creekside

Moncks Comer SC 29481
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LOOKING WEST
trom page 12

relaxed to say the least.
Aside from the malicious in­

terference problem, other mat­
ter s th at were discussed includ­
ed the viabili ty of national reo
peat er directories , 10-meter
CTesS plans, and what 10 do
about 150kHz tert iary channels.
Al so explained was the alterna­
t ive 200kHz plan adopted in the
Pac ific Northwest and the ove r­
whelming success il has had.
Other than the malicious inter­
ference problem, most of the
time was spent on the topic o f
what to do about the 15·kHz ter­
tiaries. I 'll share my own idea s
with you on this later.

As for repeater directories, it
was noted thai such volumes
cause problem s for coordina­
tor s because amateurs tend to
look upon such books as being
akin to bibles depicting all activ­
ity. As one panel member point­
ed ou t, for his area the things
were totally useless because
they were at lea st 75% inaccu­
rate. The problem lies in two
places. First , those wish ing to
put up repeaters ma ny times
consult a national repeater di­
rect ory rather than their local
coord inator, coordination coun­
c il, or fellow amateurs. Thi s then
leads to conflicts when a eye­
tem shows up on the air on a
supposedly vacant channel pa ir
and finds that a repeater is a l­
ready using said channel pair. In
fact, the latter may have been in
operation for some time, bu t be­
cause of the t ime lag in the pub­
lication and upd ate of national
repeat er guidebooks, the li sting
had not appeared.

The n there is the opposite
problem: the paper repeater.
Since the AAAl, 73, and all cub­
Iishers of national listings take
input f rom all sources, they have
no way to ascertain whether a
system rea lly ex ists. They can
only go by input provided to
them by all sources and hope for
the best. If some joker dec ides
to send in a list ing for a non-ex­
istent repeater, there is no way
for a publisher to check the va l­
idity o f the li sting. The cost and
paperwork invo lved would be
overwhelming . For the coorctna­
tor, this poses the problem of

co nvinc ing the prospect ive
repeater putter-upper that a
given channel pair is indeed
clear, regardless of what the na.
tional book says.

Some repeater councils have
petitioned the ARRl's VRAC to
only accept input from recog­
nized coordinators and coordi­
nation councils. It was pointed
out that should this occur, many
closed , pr ivate and member­
ship-only(this was a new term to
me, and it was never defined)
systems might go to great
lengths to see that a list ing of
the ir ex istence was de leted
from all publications. Again, thi s
could lead to coord inat ion prob­
lems and confrontat ion. In the
end, the panel seemed to agree
that it should be stressed that
all such nationa l publicat ions
be used only as general guides
to poss ible area activity and
that those seeki ng more ac­
cu rate information send a sen.
addressed, stamped envelope
to the area coordinator or coor­
d inat ion council for a given
geographic area and request a
local repeater list . In making
th is suggest ion , Nei l McKie suq­
gested that the word " stamped"
be underlined. I agree.

What to do about 15-kHz ter­
t iaries between 146 and 148
MHz? First, I th ink we have to
agree that there is no such thing
as a 150kHz tertiary channel.
That's a term left over from the
mid-'70s that's still haunting us
for some unknown reason. A
betler term for today wou ld be
150kHz " standard pairs," for tn­
deed that's what they are. Keep
in mind that once an area starts
coordinat ing on 150kHz centers,
the 3O-kHz standard has gone
out the window. 15 kHz has be­
come the standard automatical­
ly, regardless of whether you go
upright or inverted. So, the first
step in solving the 15-kHz ques­
t ion is to start thinking in terms
o f 15 kHz and tota lly forget 30
kHz, the same as we did when
we went from 6O-kHz to 3Q.kHz
separation more than 12 years
ago. Once you start thinking in
this more posit ive light, you can
a lso look toward more positive
solutions.

The lntttar solution presented
to the ARRL Board of Directors

by the VRAC was th is: All sys­
tems east of the Cont inental
Divide would operate upright on
15·kHz centers, while those
west of it would invert except for
the Pacif ic Northwest (which
wou ld retain its own 2O-kHz
plan). Some suggestion. Th is is
one of the few times I find
myself in complete agreement
with the AARl Board of Direc­
tors. If I were sitting on that
august body, I would have
vetoed it as well. Why? Because
it only endorses the status quo,
but does noth ing for those
caught in a now developing
squeeze play in middle America .
As I understand It , it was pres­
su re from those in the central
area o f th is nation that brought
about the veto. I am with them
100% . They should not be left
holding the bag, with inverted
systems crawling toward them
from the west and upright sys­
tems approach ing from t he
east. Eventually, a day will come
when somewhere a giant lock­
up wilt occur and you will wn­
ness the biggest repeater con­
frontat ion in history. Endorsing
the status quo so lves nothing.

As ear ly as 1975, Bob Thorn­
bu rg WB6JPI had the answer.
He prepared a paper discussing
the merits of both upright and
inverted 15·kHz centers. He
used mathematical extrapola­
tion to explain what would work
best where, and supplied this
material to all the publishers of
amateur magazines. It was nev­
er printed. When I was preparing
my own book on repeaters and
FM, I received permission from
Bob to include this work in one
of the book's appendices. It's
there. Every bit of information
needed by any coordinator,
councit, the VRAC, or the ARRL.
Since it is now copy righted by
TAB, I cannot reprint it here, but
those o f you who need th is infor­
mation can find it in TAB book
#1212, pages 527 through 535.
Immediately following this is a
description of the alternative be­
ing utilized in the Pacific North­
west of 2O-kHz centers. Again,
the informat ion is there, and in
both cases is ba sed on solid
technological research rather
than po litical consideration.

The answer to the 150kHz
problem lies simply in adopt ing
one o f the two 150kHz standards
or opting for total recoordfna­
tion nationally on 2O-kHz cen­
ters. The tetter would be ideal on
technological grounds but lm­
po ssible to implement in many

areas. This is due to already
overc ro wded condi tions. This
leaves us with the two 150kHz al­
ternat ives and t urge a ll to read
Bob Thornburg 's work on the
subj ec t before reach ing any
conclusions. One thing is for
certain: With the current growth
patterns on two meters, the cur­
rent status quo won 'I last much
longer. A solution must be
found.

The afternoon session was a
User's Forum in which repeater
and non-FM users posed ques­
tions to the panel; we tried ou r
best to provide intelligent an­
swers. t think we succeeded and
feel the hours spent on this par­
ticular panel were construc tive.
There are some top minds in the
world of FM relay te<:hno log y to
be found in the Pac ific North­
west. I was proud to have been
able to spend this time with
them. By far, they are some of
the most dedicated amateurs I
have ever met.

The next forum I was part of
was the Media Relations Forum
chaired by John Brown W7CKZ.
Many o f you have heard of John
in regard to the Mt. 5 t. Helens
disas ter. He is the Wa sh ington
Stale ARES Public Information
Officer who was interviewed by
many news services. John had
put together a top-notch panel
wh ich feat ured representatives
of the local print and broadca st
media, network radio and televi­
sion, and even the amateur
media. On this one, the panel
consisted of John as moderator,
Roy Neal K6DUE, Milt Furness
K7JKH o f KaMa-TV News,
Kerry Webster WB7AKE of the
Tacoma News-Tribune, George
Garrett AC7X. News Director of
KM PS AM/FM rad io, Ted McGee
of Nat ional Cable Televis ion,
and again yours truly.

Mailers covered were simple
in appearance but very complex
in actuality. What makes an
amateur radio s tory news­
worthy? To what type of news
outlet? How do you obtain news
coverage? How should you plan
for it ? These thing s were cov­
ered in depth at the d iscussion. I
have a compl ete audio taoe o f
the session, and if you are a club
publi c relations director or an
ARRl Public Informat ion Assis­
tant and need a copy of the
seminar it se lf , just mail me a
high·qual it y (S c ot ch AVM
Stud io Master or equiva lent)
C-120 cassette with a sen-eo­
dressed, stamped mailer and I
will duplicate my tape and reo
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

turn yours to you. A C-120 will
cover most of what was drs­
cussed without you missing
much. All I ask is that you pay
the return postage and be pa­
tient. The duplication can only
be done when the equipment is
not in use for producing the
weekly Westlink newscasts.

SEANARC 'SO was a good
convention by all standards. It
was not a Dayton in size or
scope nor did it have the totally
fun atmosphere I found rampant
at ARCH '80. SEANARC '80 was,
however, a good show that pro­
vided yours truly with a rather
fun-filled though busy weekend.
By the way, the final highlight
came about 15 minutes after we
departed on the return leg of the
trip to Los Angeles. As we were
climbing to altitude in our 727,
the captain came on the inter­
com to announce that off the
right side of the aircraft was the
now infamous M1. S1. Helens.
We were at about 25,000 feet
and 60 miles east of the volcano,
yet from my window seat I could
clearly see the steam billowing
forth and the devastation on
what had once been the north
slope. 11 was both chilling and
awe-inspiring in its grotesque
beauty. As I raised my camera to
photograph it, I could not help
but remember that a number of
my fellow amateurs had given
their lives on that mountain.

On Tuesday, July 22nd, Lou
was tuning across the OX per­
tion of the 432·MHz band when
he noted the KH6HME beacon
transmitter. For those of you
who are not familiar with what
beacons are, I will digress for a
moment to say that they are au·
tomated transmitters placed In-

from page 8

of souveni r shops clustered
around an old castle on top of a
hill. I don't think I've ever seen
so ma ny vir t ually identical
souvenir stands all in one tiny
area ... and that includes the
tourist meccas of Mexico, Ptsa,
and the peak 01 Mt. Washington.

to operation by individuals or
groups worldwide for the pur­
pose of propagation study. An­
other friend of mine in North
Hollywood operates such a de­
vice from his home on 10 me­
ters. Perhaps some of you have
heard the W61RT to-meter bea­
con. In recent years , it's become
one of the popular ways for OX·
ers to see if 10 meters is open.
The KH6HME operation In
Hawaii is a similar undertaking
on the 432·MHz band.

It was about 8:45 pm Pacific
Time when lou first spotted the
beacon, but having heard it on
numerous occasions from his
San Diego QTH, lou was not ov­
erly excited by the happening.
To quote Lou: " I had heard this
happen on many occasions, but
usually it didn't hold in for very
long." This time it did, and by
Wednesday afternoon others
were hearing it as wen. This was
mainly because Lou had alerted
other VHF/UHF Dxers that the
beacon was audible in southern
California. Also alerted that the
UHF path was open between
Hawaii and the mainland was AI
Pachicko KH61AA in the Island
State. Unfortunately, AI was sut­
fering from a severe cold at the
time and was unable to make
the trek to the top of 8000-foot
Mauna Loa. AI did try to make
the path to Lou on Wednesday
evening from his home in Hilo,
but he had no luck.

HAWAII ON 220

In 1959, K6NLZ worked
KH6UK on 220 MHz CW for a few
fleeting moments. Considering
the equipment of the era, it was
a true triumph of technology
and just plain human persever-

The tourist areas which at·
tract the more affluent travelers
tend 10 have boutiques rather
than souvenir shops. These
start out with leather belts, belt
buckles, leather handbags, and
get inlo designer clothes and
furs on the high end. Vail and
Aspen are packed with these
more expensive stores.

ance. In late July of this year ,
Hawaii was again finally worked
on 220 MHz, but this time it was
a phone contact on 220 MHz FM.
Here is the story hom one of
those who took part in this
monumental achievement.

I doubt if the name Lou An­
ciaux or the call sign WB6NMT
requires very much of an intro­
duction. Many know Lou from
his fine line of VHF and UHF
equipment marketed under the
name Lunar Electronics. Others
know Lou as a member of the
League's VHF/UHF Advisory
Committee or as one of the nic­
est people you can meet or talk
with on the air. You might say
that Lou typifies the devoted
amateur of today, and one of his
most avid interests is VHF/UHF
weak-signal DXing. The details
of this story came to me from
lou, but there were other ama­
teurs involved who all deserve
credit. As this story progresses,
you will see who they are and,
moreover, witness something
not found very much elsewhere
in amateur radio these days, a
willingness to cooperate
regard less of who might be the
one whose name goes down in
the record books. I am firmly
convinced that the last true
vestige of old-time amateur
spirit is found among the
VHF/UFH OX crowd. You will
soon see why.

AI was feeling better on the
24th , and agreed to drive up the
mountain if Lou could be home
around noon Pacific Time to try
the path. AI went up the moun­
tain, but no con tact was made
until about 5:30, when Lou and
Al made the path on 432·MHz
SSB. Among those alerted to the

The restaurants tend to re­
flect the income levels of the
visitors, too, with the bustoao
and souvenir shop areas featur­
ing hot dog stands and Aspen
abou t one hundred restaurants,
most of them in Ihe $10 to $20
per dinner bracket. Sherry and I
have learned how to deal wilh
that situation .. .as well as the
overloaded plate syndrome. We
normally order one meal and
two plates and find that we have
no problem getting more than
enough to eat . . . and at consid­
erably lower cost. You have to
watch out for us tight Yankees.

I've often wondered who buys
all Ihose souvenirs. I've bought
a few coffee mugs with place
names on 'em, but that's about

open ing had been Dr. Wayne
Overbeck N6NB. You might re­
member that Wayne was recent­
Iy named "Ham of the Year" by
the Dayton Amateur Rad io
Association. Wayne had made a
trek of his own to a hilltop in
Orange County and was also
able to work Alan the 432-MHz
path.

Shortly after 6:00 pm, Lou
heard Al come onto 220-MHz
FM, and was able to QSO him on
223.5 MHz. l ou's contact was
followed by one between AI and
Wayne, and then Wil Anderson
AA600 also was able to make
the 220-MHz FM path. At this
time, both sides of the path were
running horizontal polarization.
Al then switched to vertical and,
although he was heard in Santa
Barbara , California, no aso
could be made. At 8:00 pm AI
showed up on 2 meters SSB and
again l ou was able to aso him.
At times, he was peaking S·9 in­
to San Diego. The next hour was
spent in trying to get KH61AA in
contact with as many mainland
stations as possible, but few
could hear him. Af 9:00 pm the
operation was secured, but in its
wake a new record had been set:
Hawaii to the mainland on three
bands, one of them 220-MHz FM
for the first time.

I have related this story as
told to me on the phone by Lou.
II's ironic that more amateurs
do not recognize what can be
done with a bit of time, patience,
and cooperation. Above all ,
these were the ingredients that
made this event possible. I think
that even the most avid HF OXer
can learn a lot from the VHF
weak-slqna! enthusiast.

the extent of my souvenir pur­
chases. There are tens of thou­
sands of such stores, so ob­
viously there are millions of peo­
ple buying stuff. Not that bou­
tiques do any better with me ...
I'm just nol a spender.

Yes, I know that I can't take it
with me . . . so I'm not go ing.

I hope that many of the in­
dustry people will come to the
Vail meeting t h is January
10-17th and help to make our In­
dustry grow.

MILLER MAKES FORTUNE

oro-timers in the DXing game
will tell you stones about the
legendary Don Miller who, some
15 years ago, was moving
around the world 10 one rare
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spot after another, in the great­
est uxpecrtrcn of all time. Oh,
there were some spoilsports
who were c laiming that Don
wasn't perhaps always exactly
where he claimed to be, but then
a country worked was a country
earned, and it was better not to
look too closely at things like
that.

Bes ides, if Don was cheating
a bit , he wasn't the first, by any
means. More than a few well­
a imed Questions had been
as ked of D i c k M c Kirch er
Wf;t MLY and his North Atrican
DXpedition as well as of good
old Gus Browning W4BPO, the
immediate predecessors of Don
.. .and perhaps his mentors, in
away.

Miller got a bit careless in his
work and was exposed in 73
Magazine, l or which he brought
a $650,000 sui t , claiming that 73
had deprived him of his means
of making a liveli hood as a OX­
peditioner. Never mind that it is
illegal to make money th is way.
Miller was proven a liar about
one expedition and more than
serious Quest ions were rai sed
about many of his other coer­
at ions, so he dropped out of
sigh t for a while .

The next I heard he was a very
successf ul doctor and wa s
opening up clinics in Californ ia
to reap the Medicare fund s ...
and was worth millions. Having
known Miller pretty well, this
seemed likely.

Miller recently made the news
for several things, with a n ice
p iece in Fortune magazine
(August 25th Issue, page 28).
First, It seems that he had
brought suit against a hospital
for refusing to accept him on li s
staff and the Jerry Brown ma­
jority of the California Supreme
Court had ordered the hospital
to reconsider his application,
fee ling that just because Mille r
was known to be abrasive,
hypercritical, outspoken, con­
troversial, litigious , and person­
ally offensive to some 01his col­
leagues was no rea l reason to
blackball him.

On the same day that the
Supreme Court story broke in
one paper, another headlined a
story about Miller being sen­
tenced to 25 years in prison for
conspi ring to murder his wile,
with another tr ial pending on
charges that he had burned
down his own clinic lor insur­
ance fraud . Presumably the
Supreme Court of california will
back down, liberally mi nded

though they are.
The Miller DXpedition story

was a wonderful one. Miller
wanted to write a series about it
for 73 MagaZine at one time, but
after looking into it, I begged off
and CO went along with the
story for many, many months.
During the time when Miller was
on speaking terms with me, he
called one day to ask if I would
be interested In accompanying
him on a forthcoming trip to the
Indian Ocean. That sounded like
lun, so I listened a b it more. His
plan, as he outlined it , was to
operate from a number of rare
spo ts. The only kicker was that
he would always sign the call o f
the last place he had operated
... thus never signing the call of
the actual operati ng spot. I lost
interes t.

Miller blamed the ARRl for
his weird plots. He had cooked
up a DXped it ion to some place
no t far from Japan while he was
in the Army there. He asked the
ARRl whether this would be
cons idered a new country or
not. They said they thought so,
but wou ld make the f inal deci­
sion later. He kep t pushing them
and they finally gave him a ver­
bal okay. He went to the spot,
put on a great OX operation, and
later found that the League had
decided It was not a new coun­
try, but had neglected to tell
him about this . The news, he
c la imed, arrived via a letter sent
by sea mail.

From then on, Miller was bent
on getting even with the League.
He set out to destroy their DXCC
Honor Roll . Hecharged the high·
er up IIstees $25 a country to
work him ... or else lose out and
forever be one down from their
li felong won spot on THE LIST.
Many famous Dxers got led up
wit h this and Quit the fight
rather than have to pay for every
Miller operat ion.

Questions as to the authen­
ticity of more and more Miller
operalions arose. Bearings were
take n o f o pera tions f rom
islands and reefs which showed
him to be thousands of miles
from where he claimed. I got
word that he had visited Can­
berra and swiped some pictures
of Heard Island Irom the ar­
chives. These were later pub­
lished in CO as proof that he had
been there. Never mind that he
was known to be ha lf a wor ld
away a couple days before he
went on the air signing the
Heard Island ca ll. Gus c la imed
that Miller had called him and

asked it he would like to work
with him on the Heard Island
operation ... to actually take
place not far from Vancouver,
Canada.

1went to Burma and checked
to see how he had managed to
operate from there. The offic ials
and local hams said " no way." It
appeared that he had probably
set up In Thailand and signed
the Burma, Cambodia, Laos,
and Spratly Is land calls. Thou­
sands of us got nice aSl cards
from these o peratio ns and
ARRl dutifully counted them
just as if they were authentic .. _
so everyone was happy.

Things began to go wrong in
bunches lor Miller . He claimed
that he was mak ing over S50,ooo
a year ... tax tree ... in dona­
tions from nxere. Alter ta lking
with a lot o f the top men in the
hobby. I don't think Miller was
exaggerating . But his falsif ied
credentials, vagueness about
documentation, and a growing
list o f countries refusing to al­
low him entry began to catch up
with him. Mil ler set back
U.S.-Indian ham relations years
when he apparently forged a let­
ter g iving him permiss ion to
opera te from their ultra-tare
Laccadive Islands. He went on
the air, c laim ing to be there and
to have a license. India in ­
vestigated and said the li cense
was a fraud and that he had not
even been near the Islands.

The Colvins, who have gone
out of their way to put on the
cleanest DXpeditions on record,
also put the lie to some of
Miller's c la imed operation s.
They provided a good deal of
hard -t o-get documentation
which sho wed several Miller OX­
ped itions to be lakes.

73 MagaZine reported this at
the time and suffered a protract­
ed law sui t by Miller as a result.
This cost thousands of dollars,
though much of the expense
was covered by Insurance. One
of the results of that is our hav­
ing a whole box full of old Miller
logs taken as an exhibit in the
case. Miller was a wonderful
operator.

I don't know how long a 25­
year sentence takes to do, but
judging from a ham murderer
who got a similar conviction,
Miller may be out again in a few
years. The medical profession
ma y not want him practicing
again, so perhaps Miller will
take up OXlng in the late 80s. He
certainly knows hOw to make it
pay oft handsomely.

YOU CAN'T FIGHT CITY HALL

Yes, you can! And the time
seems to be here for a bit of a
tussle if we want to preserve
some of our long-accepted privi·
leges. We are so used to our
" right" to own an all-band re­
ceiver that we tend to forget that
amateurs in many other coun­
tr ies are forbidden to even own
equipment which is capable of
tun ing in many noo-ham Ire­
quencies.

We've had frequent efforts by
city and state governments to
make laws prohibiting the use of
radio receivers and, In each
case, when the matter was
fought, the FCC's posture has
been 10 protect the Communi-­
cat ions Act of 1934 wherein any­
one is permitted to tune In any
rad io channels. Section 605
does prohib it the divulging or
using for commercial benefit
the information contained In
radio signals. but there are and
have been no restrict ions on re­
ceiving.

Unless we permit our govern­
ment to start setting up limita­
tions on reception, we will con­
tinue to be free to buy or build
and use receivers lor any of the
radio channels. If we let our city,
state, or even the federal govern­
ment pass laws restricting re­
ception, we will be on the road to
ever more restrictions. Laws
prohibiting the personal use of
receivers in cars capable of re­
ceiving police channels are not
valid laws. The prohibi t ion of re­
ceivers for 10 GHz (radar) is
clearly illegal.

Now comes Representative
Richard Preyer (D-N.C.) with a
bill to change the Communfca­
trcns Act of 1934 so as to pro­
hib it the reception of certain
radio communicat ions. The bill
says it is " t o protect the
privacy" o f some telecommuni­
cations users. The bill seems to
have been written by the pay TV
people for the benefit of the pay
TV companies, and to hell with
the interests of over 30,000
hams and thousands more ex­
perimenters.

We have already seen the
HBO crowd using their lawyers
to harass amateurs wnc dare to
write and have articles pub­
lished which describe micro­
wave receivers for a ham band
near the HBD channels. A cur­
rent suit is costing amateurs
tens o f thousands of dollars .. _
with the result that the fear of
more such frivolous harassment
suits has stopped the writing
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House COMMln EEONTHE JUDICIARY

Fore ign Commerce Committee
o r the Judiciary Committee,

then s ta rt putting o n the sc rews.
Make su re you ca ll them when
they a re a t their home o ffice and

tell them you don' t want more
freedoms given u p for the sake

o f protecting the p rof it s of the
pay TV people . Write t hem , at

the House of Representatives ,
Washington DC 205 10.

and publish ing o f in forma tion
on several o f ou r m icrowave

ham bands.
This group a lso tr ied to get

the FCC to take a way the ama­
teur licenses of write rs of ar­
tic les on eq uip ment which even
could be used to intercept thei r

signals ... even tho ugh there is
no law proh ibit ing such recep­
t ion . They a lso tried to get the
FCC to further punish both the

a uthor s and the magaz ine
edito rs and publisher by asking

that t hey be f ined by the Com·
m ission for the publicatio n. Th e

FCC t urned a ll t hese demands
down ... re it era ting their policy

that a ll radio c hannels are open
to the public and a re not o w ned

by corporations.
But , with t he pay TV people a l l

pu sh ing hard th ro ugh every

means a t the ir dispo sa l and wi t h
billions o f doll a rs riding on the

development o f this market, you
may be su re that these f irm s will

not spa re any expense In legal
h a rassment o r intim idation. Un­
less amateurs make a concerted

e ffort to light back every t ry at
tak ing a way our r ights , we w ill

lose them.
If you l ive in any o f the follow­

ing st at es where a congressm an
is on ei t her the In t erstate and

Rod,no(D-NJI
B,ookS (D-TX)

M..astenmeoer (OW(1
Edw.,ds tO-C A)
Con~s tO· M()

Seibe,lIng (P·OH)

Dan ,elson (D-CA)

Or,nan (D-MA)
l-IoltlfTl8n tD-NY)
Mazroll tD-KY)
Hugt>es (().NJI
Hall (O·TX)

Gudger (D-NCJ ~i l sbaCk (R-IU
Volk....,.. (D-MO) F,5l'I (R-NY)
H,,,,,,s (D-v.... Buller tR-V"')
Syn,,,, tD-OKI Moo<t>ead (AU )
MalSlJ i (D-C"' l "'S" tl,ook tR.oH)
M,k.a (O-Ill Hyde tR-lll
Ba,nes (0-1.101 Kindness (R.oHI
ShelDy ([). ...ll Sawye' (R.MII
McClo,y (R·ll) l ung'en (R·CA)

SensenD,enne, (R-Wi)

House COMMln EEON INTERSTATE
AND FOREIGN COMMERCE

Stagoers (D-WV) Ol l""ller t[).Ny)
o.ngel l t[).MII Waunan (D-CA)
Van Dee<1,n tD-CA) Won" (D-COJ
Mu,phy ([).NY) S"a,p (D-IN)
Satterf,eld (D-VA) Fiona (D-NJ)
Eckha,dt (D- TX) Mol lett t[).CT)
P,eye, (O-NC) santini t[).NV)
SCtleue, (D-N'!") Magui,e (O-NJ)
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Clubs can c rea te consid·
erabre force, too . _.particularly
by making those cheapskate
misguided members who are
not reading 73 aware 01 what is
going on and getting them, their
families, and friends to add their
weight to our cau se. Let' s pro­
tect the rights of amateurs (and
everyone else) to tune into any­
thing we want without having

Russo (O·IL)
Markey (O·MA)
Luken (O·OH)
Walgren i ().PA)
Gore (O·TX)
Miku lski (O·MO)
MOIll (O·OHl
Gramm (O·l X)
Sw ill (OW A}
Leland (().TX}
Shelby (O·AL)
Devine (R·OH)
Broyhill (R.NC)

Carter (R·KY)
Brown IR-OH)
Co llinS{R-TXl
Lent (R-NYl
Madigan (R·IL)
Moorhead (R·CAl
Rinaldo i R-NJl
Stockman (R.MI}
Marks (R.PAl
Corco ran IR-ILl
Lee (R·NY)
Loetfte r (R·TXl
Oannemeyer (R-CAl

Big Brother looking into our ham
shacks to make sure we are not
breaking the law.

Remember that first comes
the small restriction ... then
comes the police to make it
stick with the enforcement. With
each step of the way along this
path, we lose freedom. Next
come further exceptions to the
things which can or cannot be
listened to ... and s ince the pre­
cedent is there, this step is sim­
ple compared to the first one.
Thi s will bring further policing of
the laws and more intrusion into
our lives and hobby.

The mess with the ten-meter
Iinears should serve as an exam­
pleof what can happen when we
don't make an effort to protect
ourselves.

EGO REPORT

Someone apparently commis­
sioned a report on the "ego
count" in the 1979 ARRL Annual
Report. This is a count of the use
of the words " I" and " my" by the
various people reporting. At first
the analysis seemed as if it
must have been contrived, but
no, it turned out to be reason­
ably accurate.

The top ego award goes
where all who know him would
expect : Harry Dannats won
hands down with a score of 30 in
his modest report. He was tel­
lowed by Stan Zak , who man­
aged to cram 22 " I" and "my"
references into his one-page re­
port ... possibly an all-time rec­
ord. Harry Thurston was close

on his heels with 18 in his one­
pager, which wll1 be no surprise
to hams in the Northwest where
his ego is legend.

On the positive side of the
ledger is one single use of "I" by
Baldwin in 27 pages. That
shows what can be done.

In general, the ARRL report,
which is worth the buck, grum­
bled about a downturn in mem­
bership, was excessive in ap­
plause for winning everything
single-handedly at WAAC (a po­
sit ion not shared by other na­
tional amateur rad io societies),
and a unanimity of concern over
the long-range pursuit of arne­
teur interests both nationally
and Internationally, which many
directors seem to feel is inade­
quate.

'rom page 30

ELEMENT 4-MATCHING

Match the past and present a-meter rigs in Column A wi th the
rnanutac tuters in Col umn B.

6) "Duplexer" and " cavity resonator" are
d ifferent words lor the same unit .

7) The 220·MHz National Simp lex Fre­
quency is 222.50.

8) On crys tal-controlled rigs , channel 9 is
reserved lor emergenc ies.

9) You may not use a via-equipped rig on
a repeater.

10) The standard ATV repeater sp lit is
439.25/427.25.

11) An " a ll igator repeater" is a nickname
lor a machine that transmits over a tur­
ther distance than it can receive.

12) Another name 10f a COA is " squelch
relay."

13) The term "autopatch" originally got its
nam e from the tact that you used it
from an automobile.

14) Hard-line is cheaper than coax.
15) PL-259s are called " UHF con nectors"

because they work well above 400 MHz.
16) If King Kong were to c limb the Empire

Sta te Build ing today , he would find a
repeater antenna on the way up.

17) The standard 220-MHz repeater split is
1.6 MHz.

18) AM repeaters are illegal.
19) Frequency coordinator appointments

are subject to approva l by the local
FCC Field Office.

20) No repeaters are all owed on 6 meters
due to TVI problems.

THE ANSWERS

Column B

A) Tempo
B) VHF Engineering
C) Drake
D) Yaesu
E) Satan Electron ics
F) Heat hkit
G) Kenwood
H) Azden
I) RCA
J) Motorola
K) Midland
L) General Electric
M) Icom
N) Collins
0) Swan
P) KLM
0 ) Wil son
A) Genave
S) Regency
T) Clegg
Uj KDK

FUNl

Colum n A

1) 13·51 0A
2) FM144-10SXAti
3) Carlone
4) FT-221
5) 1402 SM
6) Voice Comma nder III
7) HR·2A
8) TAX 144
9) VHF·1
10) FM·2X
11) FM·DX
12) GTX-202
13) Brimstone 144
14) Mult i 11
15) IC·22
16) TR·22oo
17) HW·2036
18) Metrum II
19) Marker-Luxury (ML·2)
20) PCS·2000

ELEMENT 5-TRUE-FALSE

Tru e False
1) Facsimi le (F4) t ransmissions are legal

on a-meter repeaters.
2) F-Iayer propagat ion is common on 220

MHz.
3) " Rubber Duckies" are a type 01HT

anten na.
4) Most repeater antennas are horizon tal­

ly polarized.
5) Ham jargon for a f luttery mobile s ignal

is "picket fencing."
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Element 1:
See illust ration.
Element 2:
1·2 Transmitting on the old 5-meter band, W 1AWW (no connection
to W1AW) relayed AM transmissions over di stances as far as
Boston and New York .
2·3 As the name implies, the original " Captain Crunch" whist les
were found in Cap'n Crunch cereal boxes.
3-4 St ill fa ithfully serving many "cnsvn tnesrzec'' FMers, the
Motorola HT·220 was once known as "The Coll ins o f 2 meters."
4·1 Although you had to file a separate (and very complicated) ap­
pli cation with the Commission, you still used the tru stee's call.
Within a decad e, knowing the FCC, we'll probably be back using WR
calls.
5-3 As a part o f the FCC's postwar amateur band realignments, the
old 2 V~·meter band (112·118 MHz) was shifted to today's famil iar
144-148-MHz posi t ion in 1945.
Element 3:
(Reading from left to ri ght) deviation, duplex, jammer, transm itter;
autopatch , control , whip, squelch ; t imer, site, mach ine, spur; oven,
mobile, mast, amplifier; co r, portable, station , rejection.
Element 4:
l ·K, 2-U, 3-1, 4-0, 5-0, 6-L.. 7·5, 8-B, 9-A, 1().(), l1 -T, 12·R, 13-E, 14-P,
15-M, 16-G, 1J.F, 18-J, 19·C,20-H.
Element 5:
1) False-FM FAX is not allowed on 2 meters, but AM FAX is.
2) False-F.layer propagation rarely even makes it to 6 meters.
3) True- They're those li tt le black antennas that often end up pok­
ing other hams in the eyes.
4) False-Vertica lly polarized.
5) True- Sounds Uke you're talking while running past a picket
fence.
6) True-A duplexer by any other name wou ld still co st a bundle.
7) False-Ir s 223.50.
8) False-What do you think this is, CB?
9) False-Why not?

10) True-Wide sp lit for a wide mode.
11) True-And the opposite is a "rabbit-repeater,'
12)True-Obsolete.
13) False-Means an automat ic phone patch .
14) Fa lse-And a KWM·380 is cheaper than an HW·101.
15) False-Back when 50 MHz was UHF perhaps; today you better
get some BNCs.
16) True-WB21MTlR, 222.6&224.26.
17) True- Nice, wide spacing. Helps lessen oesenee.
18) Fal se- Not at all.
19) False-No way .
20) False- Tell that to your tccer e-meter repeater group.

SCORING

Element 1:
See illustration. Twenty points for complete puzzle, or Yz po int for
each Question you c ot .
Element 2:
Each correct answer nets you four po ints.
Element 3.-
One point for each word successfully unscrambled.
Element 4:
Give yoursel f one point for each rig you correctly matched to its
manufacturer.
Element 5:
One point for each correct answer.

Total up your points and see how you rank in the repeater pecking
order:

_0-20 poi nts-Jammer
21 -40 points- Kerchunker
41 -60 po ints-Mail-order Tech
61 -80 points -Control operator

81-1 00 points-Repeater trustee

Next month: Spec ialized Modes

LETTERS

AUTOMATED OX

I am firmly opposed to your
idea of automating OX contacts.
By putting this type o f operation
into use, the whole concept of
DXing will be totally destroyed.
The human element would be re­
moved for the sake of expedi­
ency-radio will be conversing
with radio. All o f the emotional
highs and lows associated with
DXing would be totally enmtnat­
ee. operator sk ill wou ld be un­
necessary.

I am curious as to how you
reached the conclusion that
most rare OX operators QRT
rather than face the OX hunters?
Did you take any type of survey

deviation should be less than 3
kHz. Repeater specifications
are similar to US standards.

Interested amateurs are invi t­
ed 10 try the FM repeater during
band openings. Correspon ­
dence shOuld be directed to ad­
dress given below.

Amaleur RadIo OBIQK
Postbox 4040
D-65OO Mainz

Federal Garman Republic

1 1

NEW OX REPEATER

The f irst European tc-rreter
FM repeater started operation
under the callsig n OBGClK in
Mainz. FGR, 20 miles southwest
of Frankfurt (Main), in August.
1980.

The callsign is t ransmitted
automatically every 45 seconds
on an ou tput frequency o f
29.670 MHz for identification
purposes. The stat ion is intend­
ed for local and OX traffic use.
Power output is currently 3 W,
but will be increased to 15 W
very soon. Antennas include two
separate ground planes for re­
ceiver and transmitter.

Daily operat ing hours are
from 6:00 am to 8:00 pm. The
repea ter Is activated by a
1750-Hz tone burst on an input
frequency of 29.570 MHz. Peak

99¢ surplus whip through a m!n­
tatur tzed outboard-mounted
transmatch network secured to
the right side of the c lamshell
case, making an ideal spot to
anchor the whi p base.

F. W. Anderson W7AR
Seattle WA

1__1

Puget Sound has qu ite a number
using this frequency for a vari­
et y of purposes, inc lud ing trans­
fer of computer programming
data as we ll as rag chewing, As
activity congests It, we will want
to police things, leaving 29.6 for
initial contacts, shifting to the
generous handful of alternate
channels nearby.

I would appreciate hearing
from other users of FM on ten,
particu larly from FM·80 owners.
An alternate listeninglDX chan­
nel to 29.6 could poss ibly be
29.2-the FM-80 allows an in­
stant switch from one 10 the
other by pressing the Band A to
Band B push-button. It's just a
thought.

Using our Daiwa CN~20 pow­
er meter, we get 11 Walts Into
the antenna (whether tong wire
or whip) with 1:1 swr. The rig can
be shou lder-strap supported
with Ge l-cel l battery pack
leedlng a 53" ETCQ Electronics

MORE 10 FM

from page 26

The 29-MHz FM Club has
ga ined another member with my
new Comtronix FM-80 operat ing
off an QMNI·D or battery pack.

Your magazine has wisely
pushed this mode on ten, sug­
gesting channel 29.6 MHz as a
OX listening/calling frequency.

anything about a ircraft mechan­
ics, how to read Instruments,
how to navigale, or any of the
ru les and regulations of the sky.
Will you be Publish ing a manual
on FAA tests soon? If so , I do
not want to hear you scream
when my Piper Cub acc identally
flie s through your house
because I don 't know anything
about it - I just want to fly.

John F, Hauser KA40LC
Pensacola FL

1 1
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RESPONSIBILITY1'--__1

of amateur radio and to the sci­
entific, literary, and educational
pursuits that advance the pur­
poses 01 the Amateur Radio Ser­
vice.

I'm writing about your little
column in the August issue of 73
pertaining to the NARA.

Frankly, I'm surprised that
you have not heard about its tor­
mation. I hope the skunk you re­
fer to as a rip-ott specialist is not
the guy listed as national direc­
tor-he seemed pretty sincere
and honest. That's only an ob­
servation, not a fact. Appar­
ently, you have several facts
relating to this individual. I hope
if tt's bad you can blow his cover
and I hope if it's OK you will sup­
port it. But either way, I'm sure
you will lind out.

I responded to an article thai
was in HR Report in April, but if
this guy is a bad egg, I'd like to
see him fry. From what Bob
Stankus said in a letter to me, he
was getting 50 fetters a day and
you can realize what this brings
to the surface. Why don't HR Re­
port, 73, QST and all the other
magazines investigate or quali­
fy the sincerity and integrity of
an advertiser other than simply
accepting a check? Other than
the profit gained for the maga­
zine by taking an ad, where does
the responsibility lie in reccqntz­
ing a no-ott from a sincere
advertiser with integrity? Does it
lie with the magazine for not
screening a company or does it
lie with the magazine's sub­
scriber who is simply supporting
the advertisers in the magazine
and he is the one who takes the
beating and loss?

Personally, I don't think It's
fa ir, and although the
magazines claim that they're
not responsible for the com­
panies that advertise, maybe
they should be totally resoonst­
ble since they have taken the ad
and been paid first. That proves
that they are responsible for
themselves- maybe they
should be responsible for their
subscribers not getting ripped
off.

Examine the number 01 quick­
buck schemes that come up.
Most 01 them come Irom adver­
tisements in magazines. If the
magazine was stringent in ac­
cepting ads, most quick-buck

Hugh A. Turnbull W3ABC
College Park MD

WINNERSL.....--__II
The Foundation for Amateur

Radio announces the 1980 win­
ners of the seven scholarships
which it administers.

John W. Gore Memorial Scholar­
ship ($900)

Darryl F. Mihalek WB4JZT
Charleston SC

Richard G. Chichester Memorial
Scholarship ($900)

Katherine Hevener WB8TDA
Franklin WV

aCWA Silent Key Memoria l
Scholarship ($900)

Maureen Porter KA0BSR
Denver CO

Rad io Club 01 America, Inc.,
Scholarship ($500)

Brian D. Miller KA0DGT
Englewood CO

Edmund B. Redington Memorial
Scholarship ($500)

Gregory Potanchvck N3GP
Frackville PA

Edwin S. Van Deusen Memorial
Scholarship ($350)

Nicholas A. Ferro, Jr. WA2SFS
lake Placid NY

Young ladies Radio League
(YlRl) Scholarship ($300)

Ann Waines KA8CSM
Shelby OH

These scho larships were
open to all radio amateurs held­
ing at least a General class IJ·
cense or equivalent. This year's
applications were received from
31 states and Denmark. The
Foundation is a nonprofit or­
ganization representing fjfty­
one clubs in Maryland, the Dis­
trict 01 Columbia, and northern
Virginia. It is devoted exctu­
sively to promoting the interests

Frederick Breton
Surry NH

tion at the old price and crossed
my lingers that the computer
will not mess up.

Even though I am not yet a
ham, I lind 73 interesting, but it
is poorly lacking in articles
directed toward the beginning
ham or those of us who have yet
to get started. Why not start a
major effort in this direction? II
the hobby is to grow, something
must be done now.

One last complaint: Please, if
you need to hire more staff, I
would like you to search quietly,
rather than tell of your need in
73. As one of your neighbors in a
nearby town, I would rather that
the world did not learn about our
area.

IGETIING STARTED

Don't forget about 10 meters,
either. Besides being good for
OX, it is good for some local
groundwave, too. It can be a
solution to some awkward orob­
lems. For example, a bunch of
guys wanted a local channel at a
lake to use as an intercom be­
tween cabins, the boats, and a
few vehicles. It was too expen­
sive to buy zm FM rigs that
would be left in the cabins, so
converted CB rigs were used,
providing the desired service at
a fraction of the cost of a 2m
system. One fellow even horne­
brewed a crvetei-ccotrcueo rig
for 29.335 MHz. Hooray for him!
So, in a few years when sun­
spots are rare, keep up the ac­
tivity on 10 meters via this mode.

If you f ind 2m FM boring, con­
sider getting on 6m, 1'I.m, or
even 0.7m with some horne-built
transmitters and converters for
you r present 2m rig. All are good
bands for local work, so do
some exploring, even if it means
QRP operation on one channel
for a while. It can even have
some good points. Suppose you
and some buddies like to work
OX on 20 CW most every eve·
ning. You can trade tips on who
is where on the band on some
UHF gear. Cook up something
on 425 MHz. The band is big at
0.7 meters.

There are plenty of opportunt­
ties to build or modify rigs when
expanding your horizons. As a
club project, your group may ac­
quire four or five 01 t he toy- type
49-MHz HTs and put them some­
where on 6 meters. The club
members could borrow them as
needed to save lung power when
doing antenna work requiring
ground coordination. It takes
only a lew milliwatts to do the
job. Start with a pair and add
units as required by popular de­
mand.

We have the spectrum; let's
have some fun.

Jim Swaters WBILIXI
Kansas City MO

Doyou rea lly mean everything
that you write about? I wonder.
You bemoan the need for more
amateurs and the slow growth
of the hobby in nearly every
issue. Yet you have increased
the price of 73 by 67%, which
will probably scareolf more ceo­
ple who might have been attract­
ed to the hobby. 01 course, I
rushed to extend my subscrtp-

1__-----'

TAKE A BROMO

HAVE SOME FUN

I would like to encourage all
radio amateurs to stop for a mo.
ment and think about their hob­
by. In particular, reflect a bit on
your use of the spectrum.

Do you operate 2m FM from
dawn until midnight, mostly on,
say, .22/.82? Maybe you park
your em SSB rig on 50.110 and
never move. Perhaps you live on
14.205 MHz or even 3.850 and
your bandswitch has not been
touched since you last renewed
your license.

Why not try something new?
If 75m phone is where you usual­
Iy are, why not work up a 15m
dipole some afternoon and
pound a li tt le brass? It is easy to
go slow, and fairly easy to find a
clear spot in the band!

I just had to write and tell you
how much I enjoyed both the
old-time broadcasting articles
and the feature stories on some
of the older ham gear. It is sort
of a break in the writing and was
very enjoyable. I would like to
see more of it. The articles from
the August issue are "Notes
from Big Sky Count ry" and
"Those Fabulous Fifties."

Incidentally, Wayne, I read
your editorials, take a bromo,
and go to bed (hi), but I do like
the magazine in spite of that.

Jack Go lden WA2YPW
Portville NY

or po ll to support these conclu­
sions? If this is the case, I
wonder why OXing itself has
lasted so long as an integral
part of our hobby. In my opinion,
most OX station operators are
quite skilled and capable of
holding a rag-chew if they so
desire. True, there are some lids
who will resort to low operating
ethics to bust a raq-chew and
work the OX station, but the ma­
jority of the OX hunters I have
heard in operation are not of
that nature. Also, by using a fi rm
hand when dealing with lids,
this idiotic type of operation will
ultimately be ended.

DXing is one ot tne most inter­
esting and exciting facets of
amateur radio. To me, watching
an automated radio work OX
would be about as exciting as
watching a lawn sprinkler.

Charles E. Daum WA4YZF
Lutz FL

1'-----_1

1__1

73 Magazine . November,1980 195



NEW PRODUCTS

schemes would never reach the
amateu r community.

The above is a thought you
mayor may not agree with, but
think of it for a moment and
eliminate blame from your
thought.

Tony Musero K3UKW
Philadelphia PA

Well, Tony, some of the maga·
zines (one, at least) go to a lot of
trouble to try to protect readers
from nootte. I do write about
this every now and then, explain­
ing the situation, but it is not a
happy one. There are known rip­
off fi rms and some of the ham
magazines are running their ads
.. ,knowingly.

One of the several strains be­
tween HR and 73 has to do with
some of the advertising they ac­
cept and by inference endorse.
When a firm is trying to sell a
lousy product or is providing
unforgivable service, I cu t them
off and refuse to run their ads. It
is frustra ting to see their ads in
HR and CO... and even in OST.
Right now, we are passing up
se veral thousand dollars a
month in advertising revenue by
trying to be good guys and I see
no sign tha t anyone really gives
a damn. I see the ads for these
rip-off firms in the o ther
magazines and though they are
no t able to screw as many peo­
ple as they could if I permitted
them to advertise in 73, they are
doing well enough to stay in
business, at least for a while.

from page 4 1

plifier, keep looking ! If what you
need is an attractive, inexpen­
sive table to fit into a small
space and hold a reasonable
amount of compac t gear, check
out the Radio Shack Space-Sav­
er Desk!

For further information, con­
tact Radio Shack, a division of
Tandy Corporation, 1300 One
Tandy Center, Ft. Worth TX
76102, Reader Service number
487.

Paul Grupp KBlINVI1
73 Magazine Staff

MFJ ACTIVE ANTENNA

With the new resurgence in in-

Now, when a new firm comes
out of the woodwork with no
history, that presents some
problems which are difficult to
surmount. Let's say some chap
in Seattle sends in a auerter­
page ad. How can I find out if he
is straight or a rip·off? This is
complicated by one other factor
. , , the inadvertent rip-off. I can 't
jump on a plane and zip out to
Seattle and see what is happen­
ing. What we do is request bank
and other financial references .
We try to fol/ow up on thes e as
best we can. We also demand
prepayment for the first ads,
having found that rip-offs usu ·
ally try to rip off the magazines,
too, and this gets many of them
out of our hair.

But let me give a horrible ex·
ample. We had a firm eavertts ­
ing in Kilobaud Microcomputing
a couple of years ago . . . World
Power. We went through aI/ the
regular procedures, with bank
references and prepayment for
the first ads. Their bank refused
to give us any information at al/,
good or bad, I called a chap I
knew in Tucson and asked him
to tro t on over and check 'em
out. He called back a couple of
days la ter and said they looked
legit, He had a friend of his
check, too . _. another positive
report.

The World Power ads ran in all
of the compu ter magazines and
looked awfully good. The firm
ripped off the industry for over
half a million dol/ars. The chap

terest and equipment for short­
wave listening, new accessories
for the SWL are popping up as
well. Hopefully, this is a positive
grow th sign for the industry.

Because modern shortwave
receivers boast incredible sen­
sitivity when compared with
their tube-type forebears, small
antennas are now just as effec­
tive as the skywi res of decades
ago.

One outstanding innovation
in shortwave recept ion is the ac­
tive antenna. A small siqnal-col­
lecting "voltage probe" dipole
or whip, usually only a few teet
in length, delivers its tiny signal
to a matched amplifier which, in
turn, presents a whopping sig­
netto a receiver. The system is

who pul/ed it off is in prison now,
but he no t only fooled the maga­
zines and the local computer­
ists, but even the people work·
ing for his firm . This disaster has
made the industry jumpy and
brought out the Captain Queeg
in a t least one industry leader
who got wind of the problem ear­
ly.

On the o ther hand, there are
the rip-offs which are not intend­
ed. I can't even complain about
that because 73 has been a tern­
ble offender in the past. It is ex­
ceedingly frustrating to try to
run a business and find tha t em­
ployees are lying and covering
up their own bad performance.
Right now, we are getting QSL
card orders out within a few
days of receipt, but at one time
they were months behind, with
everyone responsible shrugging
their shou lders and passing the
buck.

Even worse were the sub­
scription problems we had as a
result of our Prime computer
problems. Thousands of readers
had their SUbscriptions screwed
up, with virtually no h elp
whether they called in or wrote.
The chap who managed the
customer service response to
the computer disaster is now
with another magazine, bless
him, I was assured that all was
okay and no t to worry, while the
complaints went from dozens to
hundreds to thousands.

There still has been no solu­
tion to the Prime computer sit-

as effective-often more so­
as a hundred-foot longwire!

While severa l manutacturers
are now advertising active an­
tennas, one of the most corn­
pact and effective is the new
model 1020 from MFJ.

Designed to cover all received
signals from 300 kHz through 30
MHz, the 1020 is a very compact
handful (5 x 2 x 6 inches) and
may be powered by an internal
s-vou battery (Clip provided), ex­
ternal 12 volts de, or an ac
adapter (provided).

Advantages of such a receiv­
ing system are obvious: It is tiny
and unobtrusive with its 22"
whip extended; it is not light·
mnq-prone as would be an out­
side antenna; no cumbersome,
insulated , wind-p ro ne , co r­
rodable eyeso re need be erected
with its vulnerable down-lead.
And the 1020 is tunable, pro­
viding a measure of preselec­
tion as well.

uation, despite promises by
Prime of cooperation. Well, I'll
see them at NCC again next
year and see what they say.
Their plant is almost an hour's
drive from the 73 headquarters

. ,
so I can see why they mIght not
be able to get to see me for a
couple of years or so . After three
years of regular compla ints at
the NCC shows and many let·
ters. they are beginning to rec­
ognize me and blanch when they
see me coming.

Getting back to advertiser rip­
otte . again I want to say tha t I
plead with aI/ readers to let me
know as soon as possible of any
spotted. If you run into bum
products or lousy service, I want
to know about that, too, but in a
different form. Here, I want you
to write to the offending firm
and give the details, with a copy
marked to me. 1'1/ see that we tot­
low up on it. We usually get re­
suits.

I don't know how to let you
know when a firm is under sus­
pension of ads. So far, my tew­
yers refuse to let me publish our
list of blackballed firms and
there are a few companies not
advertising in 73 ou t of choice,
usually because they hate my
editorials more than they like
the sales they would get by ad­
vertising, That doesn 't influence
me in the slightes t and it makes
them pay dearly in lost sales, so
I'm not sure what they think they
are proving. -Wayne.

Naturally, if the listener al­
ready has an outside antenna
which works welt, resistance to
purchasing an active antenna is
understandable. However, even
a ham will find benefit with such
a receiving system. For one
t hing , the an tenna may be
swiveled to opt imize the incom­
ing signal. For another, the 1020
has an rf ga in control which con­
trols receiver overload to help reo
duce intermod and images. And
lor yet another, the high.Q pre­
selection can get rid of unwel­
come noise which often over­
powers even hiqh-quality recew.
ing equipment.

The common drawback for
any indoor receiving antenna is
its vulnerabili ty to ac line-radi­
ated electrical noise. Housing
wiring surrounds the listener
and his antenna, and noisy ap­
pliances can raise the back­
ground level of interference
while receiving. But the swivel
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Shure's Model 444D ttxea-stetton microphone.

•

The MFJ-J020 active antenna.

antenna may lake care of thai ;
experimentally try manipu lating
it through tts vari ous pla nes un­
til a noise null reduces the inte r­
ference an d you ha ve now
turned a disadvantage into an
advantage: You can', ro ta te thaI
skywire for minimum noise pick­
up!

The 1020 has a bright LEO
which alerts the user thai it is
on . A push-button functions
dually as a power switch and
antenna bypass so tnat tne 1020
may be used alternately as an
act ive antenna or cont rolled­
ampli fication oreserect or.

Five band s comprise the con­
tinuou s luning; ca libration is
close, although the load ing ef·
teet o f a large external antenna
will reduce dial accuracy. Since
tuning is done more with the
a-meter and ear than by dial
readings, the calibration error is
insignificant.

The Inna rds

As often happens with mod­
ern scno-state equipment, the
inside of the 1020 is mostly emp­
ty space. A small 2·314" ·square
circuit board occupies a front
co rner o f th e Ten-Tee cabinet,
wh ile the rema inder of the box
provides rig id support fo r the ex­
tended whip and fat fingers
which must manipulate the con­
t ro is. Rubber feet cushion the
cabinet on a desk or radio.

The circuitry is very straight­
forward: Two series 2N5486
FETs drive a bipolar 2N5179 lor
the preampli f ier ci rcuitry. Gain
is cont rolled by a potentiometer
between the second FET and
th e base input of the output
t ransist o r.

A 320-pF variable tuning ca.
pacitor is allernately switched
between five dillerent Inoue­
tances for the bands 01 cover­
age.

Our Test

The MFJ·102O act ive antenna
was ext remely simple to use.
There is a natu ra l inclination to
ignore read ing th e inst ruct ions
and just plug it in and use it . Re­
sist the tem ptation; a ll o wner's
m anuals cont ain something
wort h reading!

We found that although the
1020 did raise the noise floor of
our receiver, signal strength im­
provement more than compen­
sated for the increased back ­
ground hiss.

The active antenna wa s com­
pared w ith a 135-foot W indom
dipo le elevated some 30 teet
above ground, In more than90 %
0 1 the di scret e frequenci es cern­
pared from 2·30 M Hz, the M FJ·
1020 active antenna equalled or
exceeded the rece ption on the
mammoth d ipole ! And even on
th e remaining few pe rcent
where the Windom provided
slightly higher signal levels, sig.
nals on the 1020 were perfectly
readable. At night , when high.
level shortwave signals can be a
nightmare, the 1020 consistent­
ly outperformed the Windom,
especially at the higher trequen­
cres, due to excessive signa l
voltages at all fr equencies corn­
ing from the Windom.

We found the 1020 to be use­
ful as a preselector as we ll.
While modern com munications
receivers have high i·1selectivi ty
and rl sensitivity, they are o ften
vulnerable to spurious signals
resul ting from front-end over­
load. The sharp high·Q tuning of
the 1020 sharply reduced strong
images from short wave power­
houses. Some juggling of the
1020's gain cont rol and th e re­
ceiver's rf gai n or attenuator will
opt imize the desired signal.

If you are debating th e possi·
bili t y of improving your receiv­
ing antenna, you might w ish to
g ive serious consideration to an
effec tive active antenna like the
1020 from MFJ. The MFJ·l02O
active entenna/preserectorzore­
amplifier lists l or $79.95. For m­
formation , w rite MFJ Enter­
prises, PO Box 494, Mississipp i
State MS 39762. Reader Serv ice
number 478.

Robert Grove WA4PYQ
Brasstown NC

NEW SHURE MODEL 444D
FIXED-STATION MICROPHONE

serious amateur radio opere­
tors, who have long regarded
the Shure Model 444 as the
" standard" among nxeo-statron
microphones, now have a new
candidate upon which they may
bes tow the t itle.

It is the new Shure Model
4440 , which retain s all the per­
formance characterist ics that
made the Model 444 popu lar,
but a lso offers added features
amateurs will find especially ap­
pealing.

For one, the Model 4440 has a
new impedance selector switch
located on the bottom of the
base, which allows selecting ei·
ther high or low impedance op­
eration.

A second easy-to-use slide
sw itch is provided for switching
between normal or VOX opera­
ti on. These new convenience
features join th e unit 's easy-to­
use, momen tary o r locki ng ,
push-to- talk switch bar, which

actuates the microphone and an
external relay o r control c ircuit
with fingertip action.

Other added features of the
Model 4440 are a coiled cable,
the availability of a tree, person­
alized nameplate imprinted with
an amateur's station call letters,
and a new wiring guide wi th in­
structions for wir ing the micro­
phone to major brands of ham
equi pment.

Fiel d-p roven fe atur es reo
tarneo in th e design o f the new
Model 4440 include a rugged,
Con t rolled MagneticR mtcro­
phone e lemen t , speech re­
sponse tailored for maximum in­
tell igibili ty, height adjustment
for operato r comfort. and a
tough, Armo-OurR case that is
impervious to rust and deterio­
ration.

For more infor mation, wr ite:
Shure Bro thers, Inc., 222 Hartrey
Avenue, Evan ston IL 60204.
Aeader Serv ice number 480.

NEW 1981 AMATEUR
RADIO THEORY REVIEW

Micro-8O Incorporated, a cas-
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sette and computer software
manufacturer, has designed an
exc ellent compu terized Arne­
teur Rad io Theory Review for
each operator class. The entire
program package for each li­
cense class consists o f over
95,000 bytes. It is split up in 12
"byte-size" pieces so it will load
into the TRS-80 Level II (16K)
co mputer system, the only sys­
tem for which it has been de­
veloped.

The first po rt ion of each pro­
gram is an int roduc t ion to
Mic ro-BO Incorporated , telling
the purchaser more about the
fi rm, where it is located, who the
owners are, and what thei r goals
appear to be.

The second part of the pro­
gram is a table c t contents and a
brief outline telling you what to
expect from Ihe prog am and
how to use it. A ll instructions
are pl aced in the program itself.
It was felt that inst ruction book­
lets wh ich accompany most
software programs usually get
thr own out with the newspaper
when it's clean-up ti me.

Each course covers 10 gener­
al subjects:

Once each program is up and
running, there is no need to
utilize the ENTER key as the
INKEY$ func tion is u sed
throughout the course. Person­
ally, I have always felt this par­
ticular routine belongs in almost
every program for the conve­
nience of operation.

Since this course was de­
signed to simulate the actual
FCC exam, you are cautioned to
read all Questions and answers
very closely! Quite a few of the
questions are just plain tricky;
the answers are not much easi­
er. Some are nearly right, but not
close enough, as the lnstruc-

Part 1 Rules and Regula­
t ions

Part 2

Part 3

Part 4

Part 5

Part 6
Part 7

Part 8

Part 9

Part 10

Signa ls and Emis­
sions
Electrical Princi­
ples I
Electrical Princi­
ples II
Circui t Compo­
nents
Practical Circui ts
Operating Proce­
dures
Antennas and
Feedlines
Radio Wave Prop­
agation
Amateur Radio
Practice

nons very explicitly tell you to
select the " most correct an­
swer" or it will be counted
wrong. All very nasty of course,
but it keeps you on your toes
when il comes t ime lor the ac­
tual exarntnatron.

II you choose to cycle through
the program once again, you
can't help but not ice that the for­
mat has been shuffled each
time. This fe ature should keep
you from memorizing the an­
swer locations and/or corre­
sponding letter.

I loaded all the theory pro­
grams several times, not only to
get the information for this re­
view, but to also see how wett I
could do the test! Absolutely no
load difficulties or drop-outs
were encountered at all. I attrib­
ute this fact to the excellent
brand of tape utilized. Micro-80
markets its own line of profes­
sional data cassettes which are
wholesale priced and have prov­
en to be 100% error-free.

When I first acquired the
course, I talked wi th the founder
of Micro-80, Bill Gosney
WB7BFK. Bill is an Associate
Ed ito r of 73 Magazine and an
avid contest and DX operator.
Bill indicated that all soft ware
creations from Mtcro-ac were

the efforts of in-house program­
mers as well as assoc iate pro­
grammers the world over. I was
especially surprised to learn
th at Micro-80's st aff of in-house
programmers consisted of at
least a half dozen licensed ama­
teurs. I learned th at each study
package took over 6 months of
research and preparation to en­
sure th at it Is consistent w ith
the actual FCC examination be­
ing administered at this time.
While each course co vers all
that is needed to successfully
pass the FCC exam , it never
hu rts t o ovei-prepa re. One
should consult other study ma­
te rials such as those found in
the 73 Magazine Rad io Book­
shop and through the various
advert isers in 73.

According to Bill at Mic ro-BO,
his corporation will soon have a
Mor se Code Training Course
that will be useful to the beg in­
ner as well as the expert. Add i­
t ion a l information a bout
Mic ro-BO products and services
may be obtained by writ ing
Micro-SO Incorporated, S-2665DF
North Busby Road, Oak Harbor
WA 98277_ Reader Service num­
ber 477.

Dave Fisher KAIBYS
Bettendorf lA

HAM HELP
I wou ld like to get in touch

wi th anyone who has made the
SSB squelch mod to the IC-211 _
T h i s modi fi cation was de-

scribed In the June, 1980, issue
on p. 69. I completed the two wir­
ing changes shown in the article
and could not detect any
change in the operation of the
radio. Help!

Robert Parker
1226 May Street

Shelton WA 98584

I need help finding informa­
tion to connect an IBM Selectric
typewriter to a Rad io Shack 64K
computer. This will include the
interface and mechanical con­
nections to the typewriter.

Irwin M_ Schmuckler
Box 244

Graterford PA 19426

REGENCYBEARCAT

Scanners

TEL: 201 -223-9298 WEEKENDS
20\ 4 93-4511 EVE'S

PAUL DAVIS ELECTRONICS
PEDDLERS VILLAGE

MANASQUAN, NJ 08736

NO coo's. CHECKS, MONEY ORDERS VISA OR
MASTERCHARGE ARE ACCEPTABLE. ADD $3,50
EACH ITEM FOR SHIPPING AND HANDLING.

210Xl. 5229 R604 S 69
300 360 Rl06 105
220 290 v roo 209
250 290 M400 279
T/54-6 129 NJ, RESIDENTS
160 199 ADD 5'" SALES l AX

• Covers 100 10 179999 Mrll in 1 krl l steos wun
thumb-wheel d,al · Accuracy 00001% al all tre­
ccences > rntematireqcency mcc uanon lrom 0 to
ev er 100 krll at a 1 krl l rate . Spurs ano noise at
least 60dB neiow carrier . AFoutput ad justable from
50 to 500m~ across 50 ohms . Operates on tzvcc
@ '1:2 amp . Price$299,95 plus shippIng

In stOCK for Immediate shipping O ~ e r nighl

deh~er y available at extra cost, Phone, (2 12)

468-2720 , V' 311

VANGUARD LABS
196-23 Jamacia Ave. Hollis NY 11423

18 Bed ford Row
Dept. P,R.
London, We1 R 4EJ
England

this publication
is available in
microform

University Microlilms International

300 Ncrtn zeee Road
Dept. P,R.
Ann Arbor, MI 48106
U,$A

-----------
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CONTESTS
from page 16

send " IPA," a-tetter slate abbre­
viation, RS(T), and serial num­
beL
FREQUENCIES:

CW-3575, 7025 , 14075,
21075,28075.

588-3650, 3775-3800 (Euro­
pean OX), 7075, 14295, 21295,
28650.
SCORING:

Every completed aso counts
2 points on 80 and 40 meters, 8
points il OX on 80 or 40 meters,
and 4 points for all contacts on
20115110 meters. The multiplier
is the total number of IPA coun­
tries and states worked per
band.

For IPA members only, an IPA
country and each US IPA state
will be counted for multiplier
and aso only if an IPA station in
that cou ntry/state has been
worked . asos with DXCC coun­
tries or US states which are not
listed in the IPARe membership
list count only 1 point and do not
count as a multiplier.
ENTRIES & A WARDS:

Each IPA member, non-mem­
ber, and SWL with the highest
score will receive a certificate
and will be honored in the Award
Chronicle of the International
Police Association Radio Club.
Entries must be postmarked no
later than December atst and
sent to: IPARC Secretary ,
Richard A. Ridley G3UTXlG4IPA,
23 Greenacre, Wor lebury,
weeton.suo.Mare, BS22·9S l ,
Great Britain.

For US hams, contest logs
along with SHA rules, IPARC
world membership li st , and SHA
application sheets are available
from: Vince Gambino WB4QJO,
7606 Kingsbury Road, Alexan­
dria VA 22310. Please include a
large enve lope with $.28
postage.

EUROPEAN OX CONTEST
-RTTY

Start s: 0000 GMT November 8
Ends: 2400 GMT November 9
Sponsored by the Deutscher

Amateur Radio Club (DARC).
Only 36 hours of operation out
of the 48-hour period are permit­
ted for single-operator stations.
The 12 hours of non-operation
may be taken in one , but not

more than three periods at any
time during the contest . Operat­
ing classes include single op­
erator, all band, and rnutn-oo­
erator. single transmitter. Multi­
operator, single-transmitter sta­
tions are only allowed to change
band one time within a t s-m!n­
ute period , except for making a
new multiplier. Use all amateur
bands from 3.5 through 28 MHz.
A contest aso can be estab­
lished between all continents
and also one's own continent.
Each station can be worked only
once per band.

EXCHANGE:
Exchange the usual six-digi t

number consisting of RST and
progressive aso number start­
ing with 001 .

SCORING:
Each QSO counts 1 point.

Each aTC (given or received)
counts 1 point. MUltipliers will
be counted according to the
European and ARRL countries
list. The multiplier on 3.5 MHz
may be multiplied by 4, on 7 MHz
by 3, and on 14 through 28 MHz
by 2. The final score is the total
aso points plus aTC points
multlplied by the sum total
multipliers.

QTC TRAFFIC:
Additional point credit can be

realized by making use of the
aTC traffic feature. A aTC is a
report of a contrrmed aso that
has taken place earlier in the
contest and later sent back to
another station, the general
idea being that after a number of
stations have been worked , a
list of these stations can be re­
ported back during a aso with
another station. An addit ional 1
point credit can be claimed for
each station reported.

A aTC contains t he time, call,
and aso number of the station
being reported , r.e ., 13001
DA1AA/134. This means that at
1300 GMT you worked DA1AA
and received number 134. A
aso can be reported on ly once
and not back to the originating
station. Only 10 orcs to a sta­
tion are permitted . You may
work the same station several
times to complete this quota,
but only the orig inal contact has
aso point value. Keep a uniform
list of orcs sent. aTC 3f7 ind i-

cates that this is the 3rd series
of aTCs sent and that 7 asos
are reported .
AWARDS:

Certif icates to the highest
scorer in each classification in
each country, reasonable score
provided. Continental leaders
will be honored with plaques.
cert ificates will also be given
stat ions with at least ha lf the
score of the continental leader
or with at least 250,000 points.
The min imum requirements for
a certif icate or a trophy are 100
asos or 10,000 points.
ENTRIES:

Violation of the rules, un­
sportsmanlike conduct, or tex­
ing credit for excessive dupli­
cate contacts will be deemed
su ffic ient cause for disqualifi­
cation. The decisions of the
Contest Committee are final. It
is suggested that the log sheets
of the DARC or equivalent be
used. Send a large SASE to get
the wanted number of logs and
summary shee ts (40 asos or
aTCs per sheet). SWls apply
the rules accordingly. Entries
should be sent no later than
December 15th. North American
residents may send their appli­
cations and logs to: Hartwin E.
Weiss W30G, PO Box 440, Hali­
fax PA 17032 USA.
EUROPEAN COUNTRY LIST:

C31 , CT1 , CT2, DL, OM, EA,
EA6, EI, F, FC, G, GC Guer, GC
Jer, GO, GI, GM, GM Shetland,
GW, HA, HB9, HBIJ, HV, I, IS, IT,
JW Bear, JW, JX, LA, LX, LZ, M1,
OE, OH, OHIJ, OJIJ, OK, ON, OY,
OZ, PA, SM, S, SV, SV Crete, SV
Rhodes, SV Athos, TA1, UA1346,
UA2, UB5, UC2, UN1 , U05, UP2,
UQ2, UA2, UA Franz Josef l and,
YO, YU, ZA, AB2, 3A, 4U1 , 9H1 .

INTERNATIONAL OK OX
CONTEST

Starts: ooסס GMT November 9
Ends: 2400 GMT November 9
Participating stations work

stations of other countries ac­
cording to the official DXCC
country list. Contacts between
stations of the same country
count for multipliers, but have
no aso point value. Each eta­
tton may be worked once on
each band. Use all bands, 160
through 10 meters, on phone or
CWoCross-band or cross-mode
contacts are not valid. Operat­
ing categories include: A-sin­
gle operator, all bands; B-sin·
gle operator, one band; C­
multi-operator, all bands. Any
stations operated by a single
person obtaining assistance,

SUCh as in keeping the log, moni­
toring other bands, tuning the
transmitter, etc., is considered a
multi-operator station. Club sta­
tions may work in category C
(multi-op) on ly .
EXCHANGE:

RS(T) and 2·digit number indi­
cating the ITU zone. Please note
the ITU zones are quite different
from the ARRl zones! For a li st
and map of the ITU zones, send
2 IRCs to the entry address net­
ed below.
SCORING:

Each aso counts one point,
or 3 points il with an OK station.
Final score is aso points t imes
the total number of ITU zones
worked on each band.
ENTRIES:

A separate log must be kept
for each band and must contain
the full data. The log must con­
tain in its heading the category
of the station (A,B,C), name,
call sign, address, and band(s)
used. Also show the total num­
ber of contacts, aso points,
mu ltipliers, and total score.
Each log must be accompanied
by the following declaration: " I
hereby state that my station
was operated in accordance
with the rules of the contest as
well as all regulations estab­
lished for amateur radi o in my
country, and that my report is
correct and true to the best of
my belief:'

A certi ficate will be awarded
to the too -scortnc operators in
each country and each cate­
gory. The " 100 OK" Award may
be issued to stations for con­
tests with 100 OK stations, and
the " S 6 S" Award or endorse­
ments for individual bands may
be issued to a station for con ­
tacts with all continents. Both
awards will be issued upon a
wr itten application in the log
and no QSLs are required. l ogs
must be postmarked no later
than December atst and sent to:
The Central Radio Club, PO Box
69, 113 27 Praha 1, Czechoslo­
vakia.

DARC CORONA H)·METER
RTTY CONTEST

Contest Period: 11 00 to
1700 GMT November 15

This is the last of four tests
during the year sponsored by
the DARC eV to promote Rny
activity on the t o-meter band.
Use the recommended portions
of the to-meter band.
EXCHANGE:

RST, aso number, and name.
SCORING:
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FCC

REVIEW

HAM HELP

Each station can be contact ­
ed only once. Each completed
2-way Any eso is worth 1
point. Multipliers include the
WAE and DXCC lists and each
district in WIK, VENO, and VK.
Also count each dillerenl prefix

FCC BEGINS PHASE II OF
FEE REFUND PROGRAM

Millions of Americans are eu-
gible to apply for approximately
$31 million in fees to be refund­
ed by the Federal Communica­
tions Commission under Phase
II o f its refund program, accord­
ing to an announcement by the
Commission.

Individuals who paid to the
Commission lees of more than
$4 but $20 and less between
August " 1970, and February 28,

Vertical Users: Novice to Extra
by Charles " Doc" Schwartzbard

AF2Y
Danrlck EnterprIses, Clifton NJ

"What actual advantage, if
any, does height above ground
of a vertical play in working DX?
Can rt obstacles be overcome to
allow success with a vert ical un­
der c rowded city conditions?
Can a low erouno-ptaoe installa­
tion with a few radials surpass a
grounded installation us ing
twice as many radials?" It is

r

I am looking for a power sup­
ply transformer for a Globe King
transmitter, model 500-A.

R. Keys WeoDF
1525 Roslyn Street

Denver CO 80220

I am trying to convert a clock
to 24-hour formal and need a

as a multiplier. The final score Is
the toter number of asos times
the total multiplier.
AWARDS:

Plaques will be awarded to
the leading stations in each
class with a reasonable score

1975, may be eligible lor a par­
tial refund.

However, the Commission
emphasized that the CB (Citi­
zens Band) licenses that co st
S4-granted March " 1975, o r
later- do not qualify for a re­
fund.

Since June 1979-under
Phase I of this program-the
FCC has refunded more than
$49 million in fees collected
from broadcasters, common
carriers, electronic equipment
manufacturers, aviation and

these ki nd of questions that
AF2Y's book, Vertical Users:
Novice to Extra , t ries to answer.

You won't find impedance
charts o r directional plots in this
thin 35-page volume. The author
presents the results of the hun­
dreds of on-the-air tests fo r you
to analyze and then decide what
kind 01 vertical setup is best.
" Doc" AF2Y makes no claim
that his methods or results are
sc ient ific. Instead, he bases his
conc lusions on the comparative

schemat ic of the external wiring
to a Texas Instruments TMS
1952 c lock chip.

Rex D. Taulkva KA3FTNI4
341 3 Covington Drive

Augusta GA 30904

I need an antenna changeover
relay for a G. E. pre-Progress FM

present. Operating classes in­
clude: Class A for single or
mum-co. and Class B for SWls.
ENTRIES:

logs must contain name, call,
and full address of participant.
Al so show class, times in GMT,

marine radio users, and certain
amateurs.

Fees to be refunded in Phase
II include those collected for
amateur radio, aviat ion rad io,
la nd mobile, marit ime rad io mi­
crowave and CATV systems, re­
stricted radio telephone per­
mits, type cert ification requests
lor equ ipment operating under
Part 18 of the Commission's
rules,and cable television not ifi­
cations under Sect ion 74.1105.

The refund program was de­
veloped in response to four deci­
sions by the U.S. Court of Ap­
peals for the District of Colum­
bia Circuit in December, 1976.
The court held that fees co llect­
ed by the FCC between August
" 1970, and December 31, 1976,
were not valid. The FCC was

signal reports given by opere­
tors on the other end of a aso.

Vertical Users: Novice to Extra
contains three separate reports.
One compares the performance
of roof-mounted verticals versus
a ground·mounted vert ical with
and without radials as well as a
pole-mounted H us t ler 5BTV
with radials. A second study
looks at t he differences be­
tween two ground-mounted ver·
ticals, one wi th radials, the other
wi thout. The final report com­
pares pole- versus ground­
mounted verticals.

Each set 01 co nc lusions is
based on at least 1oo0S0s, and
every band , 80 through 10
meters, is covered. Don't forget
mat the data is based on anten-

rig. I also need a schematic o r
manual for an ANIART-13Irans­
muter.

B. Carting AF4K
5131 Raywood Lane
Nashville TN 37211

(615)-331-8461

Thanks to all Ihose who sent
copies of the Handbook artic le I
needed torebu ild the " 5 Band 50
Watter" I first built long ago.

Bill Graham N8BNK
Paris KY

I have a Flexowrite paper tape
recorder and reproducer Model

exchange, and fi nal sco re.
SWLs apply the rules according­
ly. l ogs must be received within
30 days after the lest. send all
entries to: Klaus K. Zielskl
DF7FB, PO Box 1147, 0-6455
Erlensee, West Germany.

directed to recalculate those
fees and make refunds.

To request a refund under
Phase II, licensees must obtain
a copy o f the Fee Refund Pro­
gram request form and instruc­
tions (phase II). It is ava ilable at
FCC Field Off ices or by mail
from the FCC Refund Program
Oltice, PO Box 19209, Washing­
ton DC 20036.

Licensees should be cert ai n
they are due refunds belore fiI·
ing for them. Complete tntorma.
uon is contained in the request
form and inst ructions.

For specific details about the
fee refund proqram. licensees
may call the toll-free number:
800-424·2901 . This number is not
to be used for other FCC bust­
ness or complaints.

nas at one particular location
and you mayor may not be able
to apply the findings to your re­
quirements. The resu lts, in
some cases, are start ling and
there is no way to generalize
them for all bands and dis­
tances.

It wouldn't be fa ir for th is reo
view to divulge the conclusions
reached in Vertical Users: Nov­
ice to Extra. Suffice it to say that
a trap vertical needn' t always
have the reputat ion of being a
compromise antenna. Vertical
Users: Novice to Extra is avail­
able for $3.95 from more than 20
dealers nationwide or from Dan­
rick Enterprises, 213 Dayton
Ave., Clifton NJ 07011.

Tim Daniel N8RK
Terre Haule IN

FL which I would like to use for
RTTY with my TR8-80. If anyone
can give me information about
how I should interface this unit,l
would be very pleased .

Bro. Nichola s Lorson WB3HDJ
SI. Anthony-on-Hudson

Rensselaer NY 12144

Wanted: Diagram or instruc ­
tion book for a Premier Signal
Generator. You f ind it, I'll copy
it!

Louis Albizatl
8312 SE Skylark Ave.

Hobe Sound FL 33455
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Super Color S·100 VldBO Kil $129.95
Expandable to 256 x 192 h'gh resolution color
graphics. 6847 WIth ali (j;spiay modes computer
conlrolled, Memory mapped, lKRAMexpand a­
ble to6K $·100 bus 1802.8080,8085,l eoelc
Edllor A$Sembl" $25.00
(Requil'lll minimum 01 4K fOl £iA plul Ullf
souree,
1802 Tiny Blaic SouIU lilting $19.00
SUjllf Monil... V2 M 1 Sourel Uilling 12000

Ell II Adapter Kit $24 .95
Plugs into Elt II prOV1dlng SuperEII 44 and 50 pen
piuS S· l00 bYs expansion. (With Super Ex ·
pansion) . High and lowaddress dIsplays , stale
and mode LED 's oplional S18 .DO.

$ 9,95
$1500

RCA COS mac 1802 Super Elf Computer $106.95
Compa re featu res belore you decIde 10 buy any plus INd. raset. fIIn, 'l'alt. Input. me"""Y pro-
cmer computer. There is no othe' computer on led. monltOllelel;! and single Ilep. Large. on
the ma rkellOday thai has all the desirable eere- boa,d displays prov.de ootput and oplional high
Illsolthe SuperUlorso littlemoney, TheSuper and low address , There IS a 44 pin standard
E ~ IS a small Slngle board computer that does connector s101 10' PC cards and a SO pn connec·
many big things, It is an exceuent computer 101 tor slot tor the Quesl Super ExpanSIon Board,
training and for l...mll'O programmmg WIth liS Power sUPPl'/ and sockets for III IC·s are n-
machme language and yet it is easil'/ expanded eluded inthepnceplusa detailed 127pg . msnuc-
w,lo additional memory. Full 81l1c. ASCII bon manual which nowincl udes ewer 40 pgs of
Ke\'blllnl i . video charal;!er genemion. ete. soltwa'e info. includmg a senes of ressons to
Before you buy another smallcomputer. see ~ rt help get you started and a music plOgram and
includes the 101l0wII'O features RO M mon ilo r; graphICS target game Manyschools and urn_er'
Stale and Mode dlsplifllS ' SIngle stec: OptIonal silies are USIng the Super£~ as acccrseot sludy ,
address dIsplays ; f'Qwer Supp~: AudiO' Am pliher OE M's use II lor traln,ng and R&D
and Speaker; Full'/ socl<eted lor ~I I IC 's; Real cost Remember , other compulers onlyotter Super Ell
01 on warranl'/ repairs; Fuil uocumentanon tean ees at add'bonal cost or not at all . Compal'll
The Super £11 includ es a ROM monilor 10' pro. belore you buy. Super Ell KIt Sl06.95, Higil
gramloading ed.tlng andexeceton w.thSINGil address oplion $8.95. Low addl'llSi option
STEP lor prOul'alm dellugglng wh idl ts nol in· S9.95. Cullom Cabinet w>lll dnlled and labelled
cluded in others at the same once. WIlh SINGil pleXlglass tront panel S2(.95. All metai h pan·
STEPyoo can see the mrcroerocesscr ch iPopera- sen Cabinet. pamted and silk screened, 'I',th
ling with me unique Quell add ress anddala bus room lor.5 S·IOO boarus and power suppiy
dIsplays belorl . during and aller executing in. $57 .DO. NICad Ballery M,mory Saver Kit 16.95.
struClions . Also, CPU modeand instruel.oncycle All kits and optlOOS also completely assem~ ed

are decoded ~nd dlsp lifllOO on 8 LED ,ndocalors and lesled.
An RCA 1861 wideo graphici chip allows you to Queoldltl . a software pub, calion for 1802 eon-
COnneclloyoorownTV wllhan inexpenSlVev>doo puler users IS . ava ilable by .s ubscrlptlon for
modulatollo do graphICS and games There is a $12.00 per 12 ISsues. Smg le ISSUes $I.SO. is -
apllter syslem included lor writlog your own sues 1-12 bou nd $16.50,
mU$lC or uSing many music programs already Tiny Basic Cassette SIO.OO, on ROM 138.00.
ennen. The spea ker am plifIer may also be used ori!lmal m i<Jt board $R95. 1802 1OIIw"1:
to drive relays lor canna! purposes Moews VIdeo GraphICS 13.50. Games and MU$lC
A 24 key tlEX ke\'boanl lnclud es 16 HEX keys $3,110 . Chip 8 Interpreter S5.50.

Super Expansion Board with Casselle Interface $89.95
ThIS ISIru~ an aSl0u ndmg value ' ThIS boardhas pi:H nts can be used with the regISter save leaMe
been desig ned to allow 'f9U to decide how yoo 10 tsolate prog ram bugs quickly, then 10110'1' 'l'ith
want II octeoeo. The Super Expansion Boanl s'ng le sec. II you have the Sup" EJpansion
comeo '1'111I41 of 1001I POOllII RAM tu llyacc-ess- Bolnl and Super Monilor the monilor is up and
able anywhere in 64KWIth blli lt-in memol)' pru- runmog at th e push 01 a bullon.
teet and a casselle hlleo1aco . PrOVISIonS have Oth er on board oplions in clude Plrallel IflIHIl
teen made lor all ether ootcns on the same Ind Oulplll Ports WIth lull handstlake They
board and II fIlS nea~y Imo th e hardwood cabInet allow easy connection 01anASCII keyboa'd tothe
alongSIde the SUpl' Ell. The board Includes slots Input port RS 232 and 20 rna Cuflllniloop for
fo, up 10 6K 01 EPRQM (2708 . 2758, 2716 0' TI telef\lpe or other deo.oice are on ooa rd and d yoo
2716) alld ISlully lockeleel . EPROMcanbe used need more memol)'there are two $-100slots lor
lorthe mon ito rand TIOy BaSIC orother pu rposes statIc RAM or video boards. Also a 1KSupe,
AIK Sup" ROM Monitor S19.95 is available as Morutor version 2 with vdeo driver tor full eape-
an on boa rd coton In 2708 EAAOMwhIch has bllilydIsplaywi th Tiny sese and a veeo etertace
been preprogrammed w,th a plog ram Ioaderl toard PlratlltlllO Ports $9.85. RS 232 1450,
ecnor and error checking mu lti file cassette m 20 ma ifF $1.95, S·l00 $4.50, A50 pin
readiwOlle software, (relocatable cassette lile) conneetor lei With nobcn cable IS available al
anolhe, e~clusi ~e from Quest. It Indudes regisler $15,25 lor easy ccnnecnen between Ihe SuPef
save and readout. block move capa bilIty and Ell and the SlIp,r hpenslon Boanl.
video graph icsdrwer with ~ i n k i ng cursor. Bleak PO'l'er SUPIIly Kit 101 th e complete system (see

Mutt l·v~1 Power Supply1

Announcing Que st Super Basic- SECOND GENERATION
A new en hanced verSIOn 01 Supef Basic now £rohantemenlS include increlsed speed. buill·
ava.lable, Quest was thehrstcompanyworldWIde In provillonl lor Stnngy Floppy. floppy Olsc.
to smp a full $lIe BaSIC f<)l" 1802 Systems A Printef OriYer. Ito. uler definable command
complete fu nelmn Super Ballc by Ron Cenkeo library wllIlemenl renumbtrtno.
Indudmg fioatlog pomt capabi lIty w,th sc.enli!lc flli ly adapllbl' tD most 1802 $y$lIms. Re.
notation Inumber range ::!: 17E"). 32bll mt!lller qull'll$ 16K RAM minimum tor Basic aM user
:! 2 bl l ~on, multI dim arrays , string arrays , slnng Prtlllrlmi . Sourel lillinrg for both Strial and
manipulation: casseee I/O: save and load. baSLC, Parallel I/O IDClud ed .
data and mach ine language prog rams: and over
75 StllemenlS, 'unelmn5 and operations Sup" Ballc on Caaelle $40.00.

Gremlin Color Video Kit $69.95
32 x 16 alphamumencs and graphiCS ; up to 8
colo rs WIth 6847 chip: 1K RAM at EllOO Plugs
.010 Super E ~ 44 pm bus. Noh,gh ,es.graphIcs
On boa,d RF Modulator Kit $4 .95

1802 16K Oymimic RAM Kit $149,00
Expandabjeto :12K. Hidd.., re1resh wldocks up104
MKz wino wart stales, AlIdI, 16KPAM 163.00
Super Elf 44 pin expansion board ;afemaleand 1
male bus . Board piUS 3 connectors $22 .~

Tiny Ballc EIlendlHl on Caaane $1 5.00
(addlHl commalllli include Stringy. Amy. Caa.
sene I/O etc.)
S-l00 4·S10I Elpl ftllon
SUPIf Monilllf VII Source Ullillll

NICad BaUery Fixer/Charger Kit
Opens shoned cells lMt won'l hold a t:harge
and then charges them up. all in one kit w,1ull
pans and instructions. $1.25

Rockwell AIM 65 Gompuler
5502 based Slngk! board Wllh fu ll ASCII kl",'board
iW! 20column lhermal plilller. 20char. alphanu­
meric d'SPlay. ROM l7lOIl,tor, tully expandable
$375,00 . 4K .ers ion Sof50.00 4K Assembier
$85.00, 8K Basic Interprelf!< $100.00

SpocaaI SffiiIlI po'Yfflf supplytor AIM65essen. in
frame $54,00. Complele IIIM65 in thin briefcase
With power supply $.499.00. Molded plastic
enclosure 10 lit both AI M65 and power supply
$47.50. Spooal PackaQe Pnce 4K AIM, 8Ksasc.
powfit' supply , cabinel $599.00

AI M65iKIM/VIM/Soper Elf 44 pin expansion
board : 3 female and I male boJs Board pfus 3
ronnectors 122.95 .

60 Hz Crystal Time 8ase Kit $4 .40
Convens dig itll clockS from ACline frequency
to crystal bme base. Qutst3nd ing accuracy

Video Modulator Kit $8 .95
COnvert TV set mlo a high QUlI;l'/ momtor WIO
aHecliog usage Comp kit w,'lul instrue,

Mulli · vol t Compuler Power SUIlPly
8_ 5amp , ::!:18_ .Samp. 5'; 1.5 amp, - 5'_
5 amp, 12'1 ,5 amp. - 12'1 oplill n. ::!: 5'; , ::!: 12'1

are regulated Basic Kil $2!1 .95. Kit withchassis
and allhardware$43.95. Add $4,00s/)Iwing, Kit
of hardwa re $".DO. Woodgrain case SID.DO .
$1 50 sh ippiog

P.O. ,,, 4430M

Sanla Clara , CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640

Sime dlYI hipmen!. ~i rsl line parts only , Faclory tesrec
Gua ranleed money back Qrn lil'/ IC'Sand OIMr compo.

INTEGRATED CIRCUITS nents 311actory prices.
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PROM Eraser
assembled. 25 AAO Mcapacil'/ $37,50
(with tmer 169.501 6 PROMcapacll'/ OSHA/
UL _e~on 169.50 (with bmer SM.5O)

Z80 Microcompuler
16 fnt ilO, 2 MHz dock, 2KRAM, ROMBread­
boa rd space, Excellenl 101 control Bare Board
128.50. Fu! Kit $99.00. Monitor $20.00. Power
Supply Kil $35. DO. Tiny Blslc $30. DO
5-100 Compuler Boards
8KSIal;C Godboul rccno IIA Kit 145.00

15K State Godboul jcono XIV Krt 28500
24KStatic Godbout EcollO VIIA·24Kit 43500
32KSlatlc Godbout Econc X-32 Kit 575,00
15K Dynamic RAMKit 19900
32K Dynam ic RAMKil 310.00
64KDynamic RAMKil 470.00
Videllinterface Krt $135,00
80 IC Update Master Manual $55.00
Comp. IC data selector, 2700 pg, master reference
guide. Over 51 .000 cross references. Free update
seMce throogll l!llO, Clomes1ic pt"..iage $3,50,

Modem Kit $60 .00
Stale 01 the art, ong., anSwer . No luning ne;:es·
sal)' . 103 cOOlpat i~e 300 baud, InexpensIVe
acoostlc ooupler plans Ineluded.
lAC 7DOO +Prin ler $389 .00
40/20 column dot matri, Impact. Sld . paper,
Interlace all persona l compulers

64'40132120 versIon 1405.110 . OptIOnal cables
a_allable
UlC7011O prfnte. lnterface cable lor Super Ell
witllloflware 126.00

T£ RMS $5.oo mln. order U S funds Cahl resl denlsadd6"1o ln FRH ' Send lor our copy of our H£W 1980
$10 OOmin order BanllAmencard and MU ler Charge and COO $1 DO Insura nce oplll;tDa l. OUEST CATALOJ Include 48,' Slam
Shipping ch3rges Will be 3dded on charge cards . p

.,.. Reader Service-see page 226 73 Magazine· November, 1980 201



~ll.l.li ILICimellCI
P .O. Box 401244·E Garland, TX. 75040 (214) 278-3553

AY 3·8910 PRO G RAMM A BL E SOU ND GEN ERATOR

OVP-2; OVERVOLTAGE PROTECTOR 6.95

Un its are marked with special mIg's. part number, however,
all are new and guaranteed

Prov ide' cheap insurance for your expens ive equipment.
Trip vo lta\J€ is adjustable from 3 to 30 volts. Overvottaqe
in,tantly fire, a 2SA SCR and shorts t he output t o p rotect
equipment. Should be used on un i ts that are fused. Di·
rectrv compatib le with the PS-12 and PS· 14. All electron­
ics supplied. Dril led and plated PC board .

516.95

S18.S0

19.95
LESS CASE

ACCESSORIES
CU'10m High tmP'llet
MO'ded C... wilh Ruby
l on• . A• • U,boo In Blue Ot

Ton.
$6.50

1n VAC '0 12

T,an""'rne'.
$1.35

'9V Bat,01)' Not 'neluded

WITH CALEN DAR
AND NOW' Ct RCUtT

AUTONAN C LOCK KIT

.1 2 H r . FOImat

. 6 0'9 ,t W ' LED Readouts

• Quartz XTAL r.meeese
• A larm & S nooz e Opt ions

• N o ise Filter ing

• Easy Assembly ' 12 VDC
. 4 518" ~ 3" ~ , 1/2 "

• A ll Parts '

Bullet's Electroni<: Muolc Machine'· Mil has a
Sing le 26 Pin M icroproce. oor C hip with ROM
tMat Mas been programmed to play the t irst 6 to
10 not es ot tMe 25 POPUl8r tunes l isted belo",
EacMtune can easity be addressed ind,v,du81ly
or played sequencia lly at lhe push of a buttOn
The J chime sequ ences are actovated at any t ,me
by separate swltcM closu res so wMen used as a
doorbelt, one door c an play son gs ",Mile 1"'0
otMers w itl play d ifle,pnt ch imes. The un it Mas a
5 watt audio Amp and w i ll , un On eil l1er 12VAC
0' 12V!)C . Opt 'onat 117VAC transfo rme, 1$

aval lab te. Constructoon 'S very si mp'e, wo rks
""tM any 8 or 16 ohm speaker. 0' hOm Speaker
IN ol tnc luded ) T unes can be remotely
prog rammed u.ing a Single rOt8ry sw it c ~ , (nol
includedl . If des lfed

Compl.,le Mit $16.95 Tranotormer $1 .35
~or Ooo< o' ;on

o~ 11 7VAC

'll'~'f;:. MUSIC FO R YOU R EARS

311.00

1.89

""..
."..

611.00
811.00

2,~0

"....
1.10..

so
.sc
so

'"311.1'0
711.00

Sound Effects Kit
The SE-Dl SOUnd ENeel. Kit '•• eompletc kit . all yw need ' 0 "" ,10.
pmg,amm.bteso~M olfed' machine e<cept 0 battery a M ' PO"Of
Our " t ,. oo..gned to r.a lly "n\l o~, 'he TI7tiOn S""nd Ch,p Onty
lhe SE·Ol pr"" ,do. VOU w lt~ Ildd,hQn . 1 CHcuit ry lha' ,nelude, 0
PULSE GENERATOR. MUX OSC tLLATOR and COMPAllITOR '0
make mo,. comptex SOu nd•• Map. W. h~p you on \>u lld,ng tho kil
.. ,'h. elear, eo, y-,o· tollo", co nst,uclion mlnual and "' . aho", you
how to ""'y o'ogram ' no uM Othe, d""l"rs "" it "'It y",-, ' heCh lpo r
a ",,!" of p. rts b~t you are on your 0"'" to do '1>0 mo.t d,lf icult
pa" mok. n"at ""und. ' I'/ " hin • , hort lime o' t. r y<>u boJ, ld 'ho SE -Q '
you can ca., ly cr.at. Gunohot., h plo. ton. , Space Sounds. 51..",
Tta... and m~ ch mOfe, Wethtnk 'ho Bun"t SE-Ol i' 'he be. t deo l on
tM "',,",ct bul don', .,k u• . _ a, k th. 15.000 happy SE-Q1 O"ners'

Comptew Ktt \'I 1'h Ouo"ly Ptaled PC Booro $1 8.50
(Le•• ban...y & ,p••~erl

U..... Group N01••: Includes a<1<l ,llon.1progfammlng
cha" , pI<" ~~a"e' ly UPOatOI $~,OO

, "'"", AUD'O'''. X'T
SMALL SINGCE HYB R,P IC A"O COMPO..ENTS F' T O N • : .. . 1 PC
BO'''D ,1"CLUOEOl RUNS O N '>VDC WE,l FOR . NY....OJ oCT THAT
NEEDS ~N ,..ExPf"SIV~ AMP cESS m AN '" 1HO @ S W>.TTS
COMPA TI BLE wn .. S~- Ol SOO ND X,T $....

•, ...... , ,.

ICA30461 X," or Aflay
400V 6.0. TRIAC TO-66
Tone Dec.,.,..-
PLL CMOS .. ,
Quao Comparator
H,gh FreQ NPN TO-92
NPN Generat Purpose
Bar/Graph Of;ve, " l OPe<:'
12V 1A Reg,,'alo,
5V 1A Rogu" ' '''
5V v, A Reg TO-5 , Hoe' l
Temp Tfon,duce' ..I,pee s
Timcr tC
PU.T w/ op",> . . . , . .
Op'o 1",la' ''' wl,pees
2W AU~ I O 'C ", l5p.,,;o . .
0"01LM380 ", /Spec• ..
PNP Powe' TO-nO ....
SenS<t'Ve Ga'e 200V OA
Sen" ''Ve Go'" OO/JV
oA I1 CA
Va"abl., 110g. 3-35V l A
.. ispec. " ... , .... " ...
T"gge' ~'ocle lor I".o, ;n
AC pM '" co ntro '
op".' ;On

PARTS

.. ....

LM317

$3.95

OtAC

ULTRASONI C RELAY KIT

Opt ional entry delay and A larm Timeout
Circu it wi ll sou rce o r sonk up to 200 MA

DC

Invisible Beam Works L ik e A Photo
E lectric Eye, COMPLETE KIT ,A l l Parts&
PC Board, use Up T o 25 Fl. Apart

$2 1.50

lM3006
RCA 4(1030
LMS67
C04046
LM3J02
2SC 11149
MPS A 20
TL490
7812

'W,
78M05
LM3911
sss
2N6028
'l · l
LM3II0
L...317
TtP-3ll

""""

1""'0\
~.l\1\ ZULU II CLOC K KIT
~-TR"'- V"'-l UE; An 'no componen" and ~Ig~ q"al,ty p'" 'ed G_1D PC Bo.,d,

.'e p,,,,,,dM
~_T R A CARE tN OH tGN. E. , y Assembly' La.g " open layo,"
~ -CELLENCE IN toEAS, 5 yc.rs 01 d<'S.qned proo"",, '0' '''' .ma'e,,' radiO

ma, '"'
X-CELLENCE tN tNSTRUCTtONS: Clca' ,'ep-by-"ep ,n" ,uc" "''' ",'n

q"M,' y dlu,"">on, and , cnematl c
~_TRA FEATURES:There h. , nClier been. cloc ' , ,' w,'h.O mMy ' ca'u' ''' - . ,

any pfice'
• Un,t operat", on c,ther 12 VAC 0 ' 12 VOC.
• On boa,d QUARTZ HAL TlMEB ASE 0' 6OH ' AC I,ne trco c. n ll& u, ed
• Au'om.t io BATTERY BACMUP'
• Read' t'ue 24 " OUR TI...E . no 31 OAV CALENOAR
• Unlq"" NO~" C'RCUtT oell.at• • re.dMI. wilh 0 handetap lo"owed l>I' tho

dII'e to' 4 ...eond.. Or 'h. y ean be lu rned 00 ",n.lllnt'y,
• When u,od mob"e ' eado~\$ b'an, "oo 'Q",hon i. oH
• Speci. t NOtSE SUPPRESStON and batt..y '''''0,..1cir"" il'
• B" ht 1/T l EO', sno", no,-'" mlO Ll'. oM ,ocone!'

r "', moloy H6014
Black A""dlnd

200V 4A SCR
Sensit ive

Gate

7/$1.00 § I
Special PurchaseU/
O lder BES-002S

2N6081 I MRF221
15W@ 13 6 VDC to 240 mhz .

M in im um gain 6.3 db
4.95

RF POWER TRANSISTORS

2N5591 25 W @ 136 VDC
10240 mhz. min imum

gain 4,4 db.
6.95

Limi ted Oly.
L imit 5 01
each type

per customer

TO·3 P.C. BOARD HEATSINK
Perfect for power transistors , or 309
and 340K series vo ltage requ tators.

3/1.10

Tne AY3-8910 '$ a 40 pin LSI CI'Ilp w ,th l~ ree osc,I' ato,s, t ~ re-e

amplitUde cont,o'S, p,ogfammable nOise generator . t~ree

mOXelS, an envelope generator , and t~ree DIA conve rte rs thai
are con lrolled by 8 BIT WORD S. No extemal pots 0' caps
required. T ~ ls ch ip ~ooked to an 8 bit mic ro processor ch 'p Of

Buss (80BO. lBO. 68-00 etc .1 can be softw are coor-ouec to
produce atmost any sound It "" II play th r.... note chords ,ma ~ e

bangs. wh 'st les, sl'ens. gunShots, ex plos,ons , bleets. wh ines,
or grunts In addition. 11 Mas proVis ions to co nt rol i ts ow n
memory chips with tw o 10 po rts . The c~i p requires - SV «'il
75m a and a standa,d TTL c lock OSC illator, A lruty incredible
CirCUIt.

$ 14.95 WIBasic Spec Sheet 14 pages)
60 page manual with S-l00 interfac e inSfr uc t ;o ns and
several p ro gram m in g examples, $3.00 e~tra

A gOOd "ansfGrme' fo r Pl, Ionear,
ana .malle' «,mp~,e' .y'••"

P"",or , 117V~C S., 'U5V@1~
So< '2' "V@' ~ s., 03 ""ilJ/l~

S~• . 2" ", 25 W, " 'b'
C,,"",,"'on, Op.n '''0 ", 'M' " 009 WH,

~.

O'd'" BET-0005
$2.95

THE PERFECT TRANSF ORMER
117VAC pr imary, 12VAC secondary @20Oma
Great for all you CMOS. or lOw power TTL
projects . PC board mount

99¢ ea. 3f$2.50
Size. 1,5" W ~ 1.25" 0 ~ 1.25" H

TRANSFORM ER

LM395 High gain power transistor with built in current
limiting , power limiting and thermal overload making it
virtual ly rmoosstere to destroy With overload.VCEO :
36V rc = 2A HFe 3000. Will drive directly off TTL
and CMOS. 1.65

spt£i4L ~!

~,

* N O C,O,D ,
* SEND CHECK. M.O , O R

CREDIT CARD ~

* PHONE ORDERS ACCEPTED
O N VISAIMASTER CHARGE O N LY
( 214) 278-3553

** C A L L O R WR I T E T ODA Y F OR F R E E C ATALOG

* ADD 5% FOR SHIPPING
• ORDERS UNDER $10 A DD

75 HANDLING
* TEX RES. ADD 5% TAX
* FOREIGN ORDERS (EXCEPT

CANADA) ADD 10% j20% FOR
AIRMAIL I
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STEREO SOUND EFFECTS
How about an S-100 board that has six Oscillators, two Noise Generators, six Amplitude
Controls, two Envelope Controls, six 0 to A Converters, four 8 BIT parallel I/O's and a
price so low it shou ld have only a fraction of th ose features?

IT'S HERE! THE 5-100 SOUND COMPUTER BOARD

COMPLETE KITI

$84.85
(With Data Manual )

BLANK PC BOARD
W/ DATA

$31.00

Com patable with both 2 and 4 mhz CPU's. A ll
Sockets. parts and hardware are included in
this kit. Both Basic and Assembly Language
programming examples are included.

HIGH QUALITY DOUBLE SIDED
GLASS PC BOARD

TOP QUALITY EPOXY
SOLDE R MASK
BOTH SIO£SI --~

VARIABLE ADDRESSING

TWIN AY3-8910 SOUND CHIPS

GO LD TABS

2 WATT AUDIO OUTPUT
OA LOW LEVEL

PROTOTYPING AREA
WITH ' SV AND
GROU ND BUSS

PC BOARD IS SILK SCREENED
FOR EASY PARTS LOCATION

The 8-100 Sound Board is the ultimate in computer so und effects. It allows you under total computer
con trol to generate an infi ni te number of special sound effects ... all in stereo! Un like other designs the
computer is not tied down to JUST making sounds so that programs in Basic, Assembly Language or other
languages can be run and tied to the Sound Board. Imag ine how much more fun all your game programs
wou ld be with realistic sound effects! Want music? The a-too Sound Board will play chords , notes or beat
the drums!

SOFTWARE
Sel'" is now available! Our Sound Command Language makes writing Sound Effects programs a snap!
Allows you to examine/modify the sound chi p reg isters and/or memory. Will play programs or read
programs stored in ROM library. Ava ilable on CP/M' compatible diskette or 2708 or 2716 EPROMS. Diskette
$24.95 - 2708 $19.95 - 2716 $29.95. Diskette includes source.

ANOTHER GREAT DEAL!
We are compiling a library of sounds to be released soon. Written in Se l ' · they will allow even greater
flexibi lity . WE NEED YOUR HELP! An y sound effect subm itted to us earns a 30% discount on the Library
ROM's or Diskettes. Sounds selected for inclusion in the library earn a $50.00 merchandise certificate. Send
us your sounds!

Digital Research Computers
(O f TEUSI

P.O. BOX 401565 • GARLAND. TEXAS 75040 • (214) 271 ·3538

TER hlS: Add $1 25 pO$lage We pay balance Ord ers under $1$ ad d 15C
handling No COD We . ecept VISa and Mas lerCharge Te_ Res add 5""
Ta_ Fo.~gn orders (e.cepl Can ad a) add 2O'lIo P & H 90 Day Money Back
Guaran tee on all ,tems Ord ers O\Ier $50, add sse fo r ,nsurance

"TRADEMARK OF DIGITAL RESEARCH , NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SU PPL IERS OF CPU SOFTWARE.

~ '"
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EA CH

99¢

Crystal
Super Savings
4.433618 MHZ

2/$1.10

.60 ea.

D.C. HORN
VERY LOUD'

6-12 VDC
L,ke Used In

S moke Alarms.
FANTASTI C SAVINGS. ::

Compare ttus true value

Each

$1 .00 each or 3 FOR $2.50

REPEAT OF A SELL-OUT!

PMD· 11K-60
60 Volts, HFE 800-20K

12 Amps. PNP T0-3 ep.,..~O
150 Watts. By Lambda. ~E"'\

$1.50

VECO PRECISION THERMISTOR GLASS TYPE VECO
U lAn 82K OHMS AT ROOM TEMP VERY SENSITIVE.
INDIVIOUALL V PACKAGED IN PLASTIC VIALS $3 OOV ALUE

60 Hz CRVSTAL TIME BA SE
$4.95 (c_ple" K"

Uses MM5369 CMOS d'v,lk" IC
...,th h'gh accu' acy 3519$45
MHZ Crystal Use w ,11I all MOS
Clock Ch,psor Moaules Ora...s
only I S M A A ll PI'IS. data and
PC Board ,nclude<l 100 Hz
same as a bO..... e_cepl 55.95

REPEAT OF SELLOUT #2
SONY 30 WATT

AUDIO AMP MODULE

Vodeo-Vo lley IS des,gned 10 be ,nstalled. w,l h a m,n,mum 0 1 ellor'!. 10
any standard teloNosion rece...er. e,t her color Of DlaCll and wt"le
Ball"" es a'e not 'eqUlfed

Small hand·held playe' mod"l", wllh t 5 1001 cord lengl 11 p,ov ides
mo'e comlOft and versah hl y 10 ' p leyers

The compact commano mod" le ens atop the televrs,on receiver and
has fronl pane l conuc t allowi ng ellort less Change Iro m nOfmal
teravmon reception 10 game play Easy d isconnection 01 the player
h6,, <J· held modules faci l,l al f!'S easy sel-up and take-down lor storage

#STK-056. 30 WATTS SUPER CLEAN AUDIO. 20
HZ to 100 KHZ .±2DB. HYBR ID, SILI CON, SELF- ..
CONTAINED MODULE. ONLY 1¥.x2'h IN. WITH
DATA. COMPARE AT UP TO TWICE OUR
PRICE!

'" '" • '" '" '" CABLE TIES'" '" '" '" '" '"
MAKE YOUR PROJECTS "NEAT a TlDY ,"4" CABLE TIES AT
A FANTASTIC PRICE , GET THIS BARGAIN AND "TIE" IT

DOWN . $2 .00 for 100 or better yet $15 .00 lor 1000

A Full Color· TV Game For The Family
SIX e_cIl>ng TV Games - Hock ey , Tennl s and H andball """ l ~ OfleOf two
p laye< capab 'l it y lor each game. Ball veloc lly doubles aile' tM l ou rttl
p laye< ~ Il IOf an Increas,ngly competlllve gam e

A"Just llllle paddle SIZe lo r each play... allows IOf hand,Capped play il
,,",'ed Paddles can give automalo<: ball spin ..... ' lh seven poss,ble
angles 01 ball deflect,on

A utomat IC d'g,lal SCOf,ng appears alt" each point IS SCOfed Game
ce_s automat,cally alt" one pi ...." scores 15 palfns $etv,ng IS Irom
lhe ~cklle of p lay... who SCOfed me IaSI pClln!. "'US se...." ean ··place"
hIS shOt

LIMITED aUANTITY

MICRO MINI
TOGGLE SWITCHES

6 for S5 with hardware.

M A1 01 3
BRAND N EW l

-

RCA SENSITIVE
GATE TRIAC

TO-5 CASE. HOUSE 1140531
ALSO SAME AS T2300D.

2.5 AMPS 400 PIV

51$1,19
Pet1ecllor Dommers.
Color Organs. ere.
PC LEADS

$1.25 Each

.,

NATIONAL SEMICONDUCTOR

"COLOSSUS JR," JUMBO CLOCK MODULE,.,,

..

",.

•

•
•

••

..
••

THREE NEW RADAR DETECTOR BOARDS
Includes 3 - 741 op amps. lNE555 S 2.11.00
Timer , and 1 - lM311

#2 Inc ludes 1 • NE567 Pt.L. lNE555 $ .75 Each or 3/2.00
..... Timer, 1 - 5634 l ow No ise op amp for
..... , 2 7•••. high quality audio, - 41 op amps,
••••. and 1 - 78M08 voltage Regulator: BV.•••••••••. SOOMA ,
•••••••••. #3· Audio Board - Emit s Scnalert"
•••••••••. Sound - 4'h to 15V with Volume
••••. Control.••••••. Each 01 these boards conta in many other parts too numerous to
••••. lis l .
••••• •
')1:Yldeo,,·Yolley
.: I!1b ™.• 'T.q
.. Introductory Offer "'~lf,~()

.:::: .
•••••••••••••••.....
•••••••••••••••••••••••••••••••••••••••••••

SEND FOR CATALOG WITH SUPER SAVINGS!!
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UH'

$18.95
$26.95
532.95

."

$12-l~5

$18.95
$21.95

STYU

Killess caM
Kil "';11'1 caM
WiredlTested;1'l CaM

65J MOUl RD· HILTON, NY J4468

• NEW lOW·NOISE DESIGN
• less t ~8 1'l 2 dB noise ' 9 U.a, 20 dB gail'l
• Case ooly 2 Inches SQuare
• Specify oper.lil'lO " &quency whel'l or-deril'lO

MODEL P.30 VH F PREAMP• • vailable If> ....ny veraIona
10cover bIInda 18-300 MHz.

MODEL P4-32 UHF PREAMP, available il'l veralona 10
COWf banda 300-650 MHz.

NEW VHF/UHF FM RCVRS
Offe r Un p reced e n ted

Rang e of Selectivi ty Opti o ns

R75A" VHF Kif for mon,toror we.atl>ef Anel,le M<Wce.
Uses wide l<: l ilte<. --60dB.t :t 30 kHz..... , .. $69.95

R15B" VHF KifIof~ntlmlil8Mce. ~lOmoel
1nlI... ' o'I'lf'S. -«IdBaI::t 17 kHz, -llOdBaI ::t25 kHz..• 514.95

R15C" VHF Kif for~ter -w::e or high rl deftIity.....
-$)(Bat ::t14kHz, «:tdB :t22kHz.-1 00r:t:I :t3QId-tz.•.. $84.95

R15D" VHF Kif for aplit ellal'l"'" apefBlion or "'PUler;1'l
h9h density ..... Uaea a'poIa crystal IlIte•. ·6OdB at
::t9 kHz.·l ClOdS.t::t 15 kHZ. The ultimate ,ec;e;..eo1 ,•. $99.95

" Specily band; 10M, 8M, 2M,or 22OMHz. May . lsobe l'5f:'d
lor adjaaml C(lmmeldlll bal'lds. Use 2M verllioo tor 131 MHz
WX satellites

R45O( I UHF FM Fleceiver Kits, similar to Fl15, bul lor­
UHF band. New low-noise l ront end. Add $10 to above
pr;ees./Add selecfivlly 18".... to modeIl'lumber IS on R75.1

A14 5 Ctlal'lfltll AdrIpter for- Receive<s. ....•••. , .. , $9.95

NEW R110 VHF AM RCVR
AM _nOCI,.... kII ......... 10R75A. !lout AM. Available
for 10-11 M. 6104. 2M , 220 MHz; and 110-130 MHz ain;:QIt
band $14.95. (AIle awilable in UHF Yef1Iioft.I

• New ger>eralion
• Mont sensitive
• Morn selective
• Low- croaa mod
• Uses aystal~~......~
• Easvlo~

...,
(;

Call or Write to get

FREE CATALOG
W it h Complete Details
rs-noo • 'RC. IOf 00<0 .tt --""

...,.

H"I,IITlIOfl ICS" IS " ..~G1STTiR~OTRAO~M...RK

6-<;:han . 6M, ZW Kit .. , $44 .95
6~hal'l, 2M, 2W KIt , ..•.••.•. .•. .• .•. $44.95
khan, 220 MHz. 2W Kit . $44.95
H:han, 450 MHz, ...W Kit. . . $44,95

CA146
=20
CA220-2
CAl10

See our Complete Line of
VHF & UHF Linear PA's

Professional Quality VHF/UHF

FM/CW EXCITERS

,- , . \- . , "

1
,- . . -~, -
~ "-..' ,
~ '-.:J ~~f l ,'-) ~!.l

. ~ . ..' . "'1 ... ,_ '...... '.'

• NEW l OW-NOISE DESIGN
• ATTRACTIVE WOODGRAIN CASE
• l,,1lS lhan 2dB nalM f9ure. 20dB gain

MODEl RF RANGE OUTPUT RANGE

CA28 28·32 MHz 144·1 46 MHz
CA50 50-52 28-30
CA50·2 50·54 144·148
CA144 144· 148 28·30
CA145 145·1 47-or- 28·30

144·144.4 27·27.4 (CB)
148·148 28-30
220-222 28-30
220-224 144·148
Any 2MHz 01 26-28
Aircraft S.nd or 28-30

CM32-2 432-434 28-30
CM32-5 435-431 28-30
CM32-4 432-436 144·1<18

Easily modrlllld for otl>ef".nd if fBfIQ8&.

STYU: VHF UHF

KIt "'" case $3-1.95 $49.95
Ki1!M1h case 539.95 $5<1,95
W'flldlTeSled in cu e $54,95 $64,95

• Fully sh ielded designs
• Double tuned circuita for apufious suppressiol'l
• Easy 10 ali91'l wi th builfoil'l leat aids

T"'OO
T50-150
TSG-220
"00

t1UI:.t1I ... 33

OUTPUT (MHzlINPUT (M Hd

~ •
"• --.-. •-••-

XV2 VHF KIT - ONLY $69.95
ZWp.e,p. OIJtpul with as lIItla •• lmW input Use simple
"xle....1.""'nuator. Many lreQ. ..ngea a""ilable.

XV4 UHF KIT - ONLY $99.95

MOOEl

28·30 MHz in, 435-437 MHz oul; lW p.e.p. 00 ssb. uplo
I VOW on CW Of FM. Has IIICQnd oacillator lor ot~er

"noel. Allen. supplied tor 1 10 SOO mW inpul. use
e,Iernl l ettenuetcr 10' 1'!9~er levell.

Extra crystal ror 432·434 MH z .ange , . . . $5,95
XV4 Wired and l esl ed . $ 149,95

XV28 2M ADAPTER KIT· $24.95

• LlfIH' Converters to. SSB, CW, n~, etc.
• A I..Clloo 01 lhe price or 011'!1I' unitll; no need to

IPllnd $300 - $ 400!
• UIII will'! any excil er, workl wit I'! input levels os

low al 1 mW,
• UIII low pow"" tsp On excrter 0. simple raaislor

alTenualo' pad (ios l ruclionl included).
• Link 01(: wit~ RX converter for t.ansceive.

XV2·1 28-30 50-52
XV2·2 28-30 220-222
XV2-" 26-30 144·146
XV2·5 28·29 /27·27 ,4 C8l14&148(144-14441
XV2-7 144-146 50-52

XV2 Wi.ed .nd tested . . . . . . . . . • , • , , •. .. ... .. . $1 09.95

Converts . ny 2M exciler to p.ovide tbe 10M signal
r&quired to drive above 220 or 435 MHz unilS.

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATT RACTIV E CABI NET

• Write o r phone 716-392-9430
IElectron lc answering serv ice evenings & weekends)
• Use C redit Carel. UPS COD, Check_Money Order
• Add $2 .00 shipping & handling per order

IT'S EASY TO

Far le'l than t he cost of many l OW unit s!
Now, I he popular Hamlronlcs' Tr81'lsmillin9 Converters
and heavy duty Linear Powe r Amplifiars ara availa ble as
completa ul'lits In attractive. shie lded cabinets wilh 8 NC
.ecePtaCIeI lor axcita. and antel'll'lll eceeeencee. Pe11ec1
setuplorve.satilelerreslialandOSCARape,stionsIJusI • Use as li""ar or class C PA
rlghl for phaM 3' You seve $30 ....1'181'1 you buy complete • Fo. use will\ SSB Xmlg Con....rters. FM Ellciters. et c.
ul'll! wit~ calli.....t under ccet 01 ind,vidual il ems. Rul'l LPA2-1 5 6M. 2M, 220: 1510 2fYW .••.••••..•. $5995
40-45 Willa on VHF Of 30-40 Watts on UHF wilh one LPA2.30 6M. 2m: 25 10 30W $89.95
il'lteg••ted Ul'lil' Call lor more det.,Is. LPA2-40 220 MHz; 30 10 40W _. _ $119.95
MODEL I(IT WfRED ar>d LPA2-45 6M.2M;40 t045W $11 9,95

TESTED LPM·1 0 430MHz; 10tO 14W $19,95
XV2/l.PA2-45/Cab! C6Mor 2Ml $199.95 $299.95 lPM-30 430Ml-b; 30-4-OW , . . __ . _. _ $11 995
lCV4/l.PM·3O/CllbI (for UHF) $229.95 $3-19.95 '!I~ See catalog for complete s.peclfocatoons
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2822 North 32nd 8treet/Uriit -1 Phoenix, Arizon. 85008 (802) 958-9423
w••cc.pt ch8Ck., M••t.rCh.rg., .nd Vi.. ~

Prices subject to change without notice 1Iiir_,~~

[800)528-3611 [No C.O.D.) '-lII!!I!Il
HAM MICROWAVE RECE IVERS
21 00-2400 MH z
28 dB Colin
2.5 to 3 dB Noi se

Assembled and tested wi th 90 day guarantee $ 209.99
$5 .00 shi pping wi t h cha rge card o r money o rde r .

RECEI VER KIT $ 149.95 : Inc l udes Vag ' antenna , power supp ly box , P. C.B . and parts,
down conve r t er p.e .B . and par ts, and comp lete Inst ruc t ions.

s 4.50
12.95

5.00
5.25
7.95

12.95
7.95
8.00

45.00
300 .00

10.00
300.00

6.99
6.00
6.00
6.00

13.00
8.00

12BY7A
811 A
6146
6146A
61468
6146w
63 60
6939
8072
82951PL1]2
8950
88n OUT
7289
6KD6
6LF6
6LQ6/6J E6
8908
6550A

on request

$ 5. 00
100. 00

7.00
125.00
200.00

30. 00
40. 00
60.00
Bo.OO

200. 00
43.00
45 .00
50.00

150. 00
20.00
)0 . 00
39 .00

numb e rs

NEW ELECTRICAL POWER STRIP
9 OUTLETS WITH BUI LT IN CIRCUIT
BREAKER ANO INOICATOR LAMP
$21.95 each

TUB E S
2E26
3·5001
3B28
3X2 500A3
3X 3000FI
4·65A
4- 125A
4-250A
4-400.
4- IOOOA
4CX 25 0B
4CX2 50R
4CX35OA
4Cx 100CA
4x150A
4x1500
572B/Tl 60L

Other

18.99

$ 49.95
12.95
4.99
3.99

39.95
49.95
19.95
79.95

114.95
10.00
3.99

12.50
4.29
1.99
1.99
4.99
1.99
3.00
1.99
2.99

21.99
41.99

.76

MISCELLANEOUS PARTS FOR HHR
VagI antenna
Power suppl y box
Power supp ly p.e.B.
Power supp ly t rans fo rme r
Power supp ly kit
Power supp ly assemb led and tested
Down conve rter p.e .B .
Down conve rter kit
Down converter as sembled and t ested
Coq:t lete j ns t ruc tlcns
HRf901
HRfg02
MRF 911
7812
H80 101
HBII O)
283511N571 1
1 K Pot
Hat ching t ra ns fo rme rs , 7S Ohm - 300 Ohm
Two-way spl itte rs
Chas si s type F connec tors
Cab le type F connecto rs
Ba r re l type F connec t or s
One 6 foot RG59 with connecto rs and

one 50 foot RG59 wi t h connec to rs
QUANTITY PRICES AVA ILABLE FOR 10 ANO UP

Check , money o rde r, o r c redit ca rds . (Has terCha rge and VISA only) NO C.O. O. ' s . NO pe rsonal
checks or ce rt i f ied persona l chec ks for fo re ign coun t rys accepted. Honey order or ca shi e r's
check In U.S . funds only . Le t t e rs of credit a re not acc ep table. Min imum sh ipping by UP S Is
$2. 00 plus )5 t Insurance pe r $100. 00. Pl ease a l low ext ra shippi ng cha r ges for heavy Items.
All par ts re t urned due to custome r e r ro r wi l l be subj ect to a 15% restoc k charge .

If we a re out of an Item orde red we will t ry t o repl ace it wi t h an equa l o r bette r par t unless
you specify not to, o r we wi ll bac k order the i t em. PRICES ARE SUBJ EC T TO CHANG E WITHOUT
NOTICE. Pr ices superseade all pr evious ly pub l ished . Some it ems offe red a re l imited to s~11

quantities and are subj ec t to prior sa le . FOR OUT OF STATE USE OU R NEW Boo NU~ER FOR PHONE
ORDERS . 800 528- )6 11 (For charge orde rs onl y, NO C. O. D.)

206 73 Magazine . November, 1980



2822 North 32nd 8treet/Unit - 1 Phoenix, Arizona 85008 [B02) 958-9423
Wa accapt ehRke, MaetarCharge, end Vi.. ~

Prices subject to change without notice ~ii
~

FOR OUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE OROERS (800)528-3611
NO ORDERS WilL BE ACCEPTED UNDER SIO .OO, NOT INCLUDING SHIPPING :

NO C.O.D . IS. PHONE IN YOUR ORDER

$ 3.99
12.55
3.00
4.29

21 . 62
I .60

19 .99
29.95
29.9>
2.00
6.92
7.38
8.08
7.46
8.08
8.62
8.08
8.62
9.23

MRF90 1
MRF902
MRF904
MRF911
MRF5177
MRF8004
C03495
C03435
A50-12
BFR96
MWA 110
MWA120
MWA130
MWAZIQ
I1\JA220
MWA230
MWA310
MWA320
MWABO

MICROWAVE DIODES
1N21 $ 2.85
IN21 B 3.85
IN2 10 3.85
IN21 WE 2.85
lN23CR 4.85
IN23F 5.50
IN23wE 4.00
IN23FMR 6.95
lN25 6.50
IN78 8.63
IN446 12.00
IN3 655A 3.85
IN5 711/2835 1.99
MBOIOI 1.99
MBIIOI 4.99
IS1 544A 3.00
P40075 3.85
IN41SEMR 7.85
MA41482 3.00
MA41482R 5.00

MOTORO LA RF MODULES
MHW602
20 'oJ output at 1]4 MHz
12.5 vae 20 .6 dB Ga in
$42.00

$ 7.15
II .77
29.54
38.60
26. 52
45.77

3.00
II. 90
12.90
1.20
5.00

5.00
1.50
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
11.23
10.61
11. 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
1.08
2.00
3.00

2N6094
2N6095
2N6097
2N6166
2N6368
2N6439
40280
40281
40282
40894
PT3551C/2N6082NS

(no stud)
PT3563
PT4571A
PT3607
PT3123E
MRF216
MRF221
HRF227
MRF238
MRF240
MRF245
MRF247
MRF314
MRF412
MRF421
MRF422A
MRF426A
HRF432
MRF449A
MRF450
MRF450A
HRF452
MRF452A
MRF454
MRF454A
HRF455
MRF455A
MRF474
MRF475
MRF476
MRF477
MRF479
MRF485
MRF502
MRF604
MRF629

$ 1.00
I .57
2.54

17.25
3.25
2.32
9.32
I . 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
4.03
I .66
I .05

21.62
20 .00
4.55
6. 83
8. 15

11. 85
6. 86

13.38
22.1 5
6.00

12.38
15. 82
12.38
8.78

II. 15
30.00
14. 69
21 .29
51.91

7.74
I I .30
13.23
14.66

NEWPRI HE RF POWER TRANSISTORS
2N2270
2N2857
2N2857JAN
2N2947
2N3227
2N3261
2N3375/MM3375
2N3553
2N3818
2N3866
2N3866JAN
2N3866JANTX
2N3925 /M9477
2N3948
2N3950
2N3959
2N4072
2N4427
2N4429
2N4877
2N 4959
2N5 108
2N5 109
2N 5179
2N5177 / MRF5 177
2N52 14
2N5583
2N5589
2N559O
2N5591
2N5635
2.5636
2N5637
2N5641 /PT41320
2N5642
2N5643
2N5645
2N58421MM 1607
2N5847
2N5919
2N5946
2N5849/MM1620
2N5862
2N6080
2N6082
2N6083
2N6084
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12,9~

8495
3,95

S9995
PRI C ES:
CT·70 wired, I year WartllJlty
CT-70 Ki~ 90 dayparuwar­
rlUlty
AC·I AC adapter
8P-I Nkad pack + AC
adapter/charger

Display;
Time base'

Powee

$99~IRED
The CT-70 break. lhe price barrier 00 lab quality frequeocy cOllnle....

[Hlue feature. such U three freque""y rllJl10' . each wilh pre- amplificatiol\,
d....:J ..lectable gale time.. ar><! gate acti~iW ir><!katiOll make measurements a
'nap. The wide frequency range enable, yOll to a<X:urately measure ,il"a1o

from audio thN UHF with I ,0 ppm a«utlcy · that'. ,0001%! The CT-70 i'
the answer to all your measuremenl needs, in the field, lab or ham .had,-

The CT-90 i. lh. mo'l versalile, featu'. packed <ount.' •••ilable fo< le..

than 5300.00! Ad....eed de,ign f••ture. indOOr: thr....l.ctable gate times.
nine di&its. gate indio.tor and. unique di'play hold function which holds 'h.
di'played count after lh< inlJU' signal i. removed!' Also. .1 OmH. TC XO ,im.
ba.. i. u..d "'hieh enable. easy •• ro beal calib,.tion check. against WWV
Oplionally; III internal nicad battery pack.....rnaltime bu. input and Micro­

P"WOT high .tability crystal o~~n time base are a~ailable. The CT-9O,
performaIlce you caII counl on'

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Rang" 20 H. 10 soo M Hz
Sensitivity: u"lhan 10 MV to I~O MHz

Los> than 50 MV to SOO MHl
R.,s<>lubon 0,1 H.(IO MHl range)

I ,0 Hz (60 M H••""ge)
10.0 H z (600 M A. r&<\3c)
9 digits 0 .•" LED
St&ndar<J.101XXl mHl, 1.0 ppm 20-40"C.
Oplional Micro-power ovcn-O.I ppm 2Q.40°C
fl..15 VAC ~'. 2S0 ma

~
n·~' ._ ' ,.n~..., .",,,
Cl "'.~ '" ..",",.~._, ''''''
" ' ,,, w....' '"..,~"... "",' ..-, _ ,-n ."" " oj
,}' I ""~' P_' ,,...... .... .. "
, ,~~~ -_.- " "

Display;
Time baoe:
Powee

SPECIFICATIONS;
RlIJIge: 20 H, t0325 MH.
Sen.ilivity Le.. than ~O MV to I~O MHz

Le" than 150 MV 10 ~OO MH.
Resolulio", 1.0 H, (5 MHz range)

10,0 Hz (50 MH. TlIJIge)
100,0 Hz (500 MH. raogel
7 digito04" LED
1.0 ppm TCXO 2G-40T
12 VAC '" 2~0 rna

7 DIGITS 525 MHz

7 DIGITS 500 MHz $79 95
WIRED

Di,play:
Time bost
Powe'

PR ICES:
MINI-IOO wired, I year
warranty $79.93
MINI-lOO Ki~ 90 day pan
WalTanty S9 ,95
AC·Z A c &dapl~f for MINI·
100 395
8P·Z Nicad pod. IUId AC
adapterlchorge, 12,9S

Here' , I handy, gen..,al pUll'O'e couoler thOl provide' most counte,
fuoction, at all unbelievable price. The MINI·lOO doe'O'I ha~ethe full

frequency tang~ or iOI"'I impedance qualitie' found io higher price uoits. but
for bask RF .ignll mea.ure.ments, it CIO'\ be belt A«urote measu'ement..
CIO be mlde from l MH. III tile WIY uptoSOO MH. withex<ellent ..nsili~ity
throllghout the ringe, and the two gale time' let yOll .. Ieet the re.olution
desired A<Jd the nicod pod. option and the MINI , 100 mne.... ideal addition
to your tool box for "in-tJ>e.field" rrequenc~ checks and repairs.

S PECIFIC ATIONS:
RAnge: I MH. to 500 MHz
Seositi~ily; Less than 2S MV
Resolution 100 Hz(slow pte)

1,0 KHz (fast glle)
7 digito, 0.4" LED
2,0 ppm 2(l.4Q'C
S VDC .;<; 200 rna

DIGITAL MULTIMETER $99 ~IRED

8 DIGITS 600 MHz

29.93

119.9S
14.9S

$159,95

10 Megohms. DC/AC volts
10.1% basic DC volts
4 'C ""lis

O,luA to2,0 Amps, S range'
0.1 ohm. 1020 Mel Onms, 6 rlUllle,

PRICES;
CT-SO wired, I year"'lrTlIJIty
CT,SO Ki~ 'JIO day parts
warrlnty
M · I, receiver adlpter kit
M ·I wi~andpre-program­

med (send copy <:L rec~i_er

schematic)

current
Re.istance:
10 l"'t
impedance:
Acr.uracy:
Powe'

SPECIFICATIONS:
DOACvolU: lOOuV '" I KY,3 ronge'
DQAC

$159~IRED

Th. DM·7oo o'f.... prof...ion.1 ~~ah.~ pedo,mon.,. ., • hoh....is' I'rke,
F..tu... mdude: 26 di'f",,,,,' 'lIJI_ .od S func--.ions, .11 . rr. nlled LO •
oon"",,,nt, , ''v to ..... form.t. Meum,ment> at, di"Pla~edon. larll< 3'1';
d'lI't , \'i 'nch LEO ,.,Joo..t with .utoma'l~ "em..,1 pl"".m",,', ,u",m"l<
I'0l.r i '~ . ,,,,. ,, . n,,,, indi«"oo .nd"".. load pr"'o«ion 01' to 1250 vol.. "n ,II
., n~ , m.l"n ~ i' v i"o. lI v ll""I. l'fOO~ The OM· 700 look<~ t" h.nd"'m,,
I"' N.ck, rullll"d ABS c.., ""th """v.ni.n, . « ractahl. "It I m.k.. i' an
,J.. I ,dJ,,,on ' 0 .nv , h,'I".

20 H. to 600 MH. TheCT-50 i.1 ~~rsltil~llbbenchcOII",erlblt wUl mea.ure upto6oo MHz
l,..,,, lboo 25 mv to 150 MHz with 8 digit pred'ion. And, one ofiu best reltu,.s i'the Receive Frequency
Less lban 150 mv to600 MH. Adapter, which tums the CT-50 into a digital readout f", lIJIy recei~er . The
:000H~:~O~lll~'';~~~e) adapter i. easiln,rogrammed for aoy reeeiv~r and Isimpl. connection to the
8 digits 0.4" LED re<:.i~.(.VFO .. allthat" ""lUtred for uu, Addinl the re""iv~radapter io no
2,0 ppm 2(l.40'C wa~ limit.. the OJl<'t"ltion <:L tht CT.50, the adapter can be con~enieotl~

110 VAC or 12 VDC .",itched on '" of( The CT-50, I ""unler lbol can w",k double-dUly!

19.<)S
2.9S

79 9S
39~

$<)<).<)S

Resolutio"

RAnge:
Sen.itivity:

SPECIFICATIONS:

Di,play
Tim~ base:
Power.

PRICES:
DM-1OO wucd, I yeorwamw>ly
DM_700 Kn, 90 day part.
warraot~

AC· l , AC ldaptor
8p·3. N icad pack + AC
adapterl charger
MP-l, Probe kit

AUDIO SCALER ACCE SSORIES COUNTER PREAMP

ramsey ele[;jm~~[;'S, i~[;. IIlZII EB
BO .\ ~O' ~ • RoeHl SII-It xv l~hlO .... 62

For h~ ' eso lution audio mea. urement.. multipli..
UPio frequency,

• G reat for pL tones
• Multiplie. by 10 Or 100
• 0-01 Hz reoolUllOO

$29 .9~ Kit

Tele'eupic whip antenna · 8 NC pIUI . " "" " " "
High Lmpodaoee probe, light looding , .
low po.. probe, (Of audio m...u,~meots",
Direct probe. generll pUll'O'e usale . , .
Till baiL for CT 70, W . MINI-loo,
Color bu"'t calibration uni~ calibrate. counter

alainS! color 1>' 'ignal.

PHONE ORDERS
CALL 716-586-3950

.. ... $ 795
IS ,95
I S.95
12.9S
l .9S

IUS

Fe>< m••• ",in~ <>t...mely w••k ' illn. l, I,om 10 to 1,0Cl0
MH" Small , ;,., I"'W",ed hy rl"~ tun.formef ·mdudeJ
• Flat 23 db loin
• BNC Cooneeton
• Great fOf ,"iffiOI RF with pick-up loop

$34,9S Kit $.44,9S Wi~
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The Question we seem to get most often from our customers,

"WHEN IS ICOM COMING OUT
WITH A HAND-HELD?"

-
•

• ' . ,;i

.' -•

- .A

•

I •

BACK VIEW
±600 khz offset

simplex /duplex
HI/lo power

•
•
•
•
•
•
•
•
•
•

•
•
•

• BNC antenna connector
: " Rubber Duckle" standard
: transmit indicator

squelch
volume control

•
: TOP VIEW
•
•

•
•
•
•
•
•
•
•

t~
•
•
•

! /1= i:
: 5 khz channel selection
•
: 10 khz channel selec tion
• speaker /m ic jock

•....:
••
•
•
•
•
•-,,

•••••••••

• ••••••• •

••

•
•

•
•
•
•
•

•
•
•
•
•
•
•
•
•

• •• • • •• • • • • • • • • ••
: :• • • •• ••=
•
•
••• •• ••••

•••••••

•
•

•••

•
•
•
•
•
•
•
•
•
•

ICOM IC-2A
SYNTHESIZED 2
METER HAND
HELD

FEATURES YOU'VE WANTED

o 800 f iR Channels.
Synthesized.

o 1.5 Watt Output High/Low
Power Battery Saving
Switch to .15 Watt.

a Separate built in Speaker
&. Mlc. Excellent audio
quality. :

o Compact. About the size :
of a dollar bill. :

o Variable size Nicad Power :
Pack. 3 sizes available to "
sull your needs. (250 MA ",
standard). Makes the IC- ~

2A the most compact
on the
market.

o ICOM level Rec eiver
Perlormance· ICOM
Quality Receiver in a
compact package (.2uv/
20db typical)

o Optional Tone Pad, Desk
Charger. Speaker /Mic
available.

o With slip on /slip olf Bottom
Nicad Pack. you con vary
the size from
abOut 116 mm high to 175
mm high. Easy to carry
extra Snap-on packs with
you for extended trips.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•• •• •• •• •

i :.: : tf f] IICOM I

THE ANS ER IS: I
All 800 channels of It!

PHONE: (312) 848·6777

~ SPECTRONICS INC. - 1009 GARFIELD ST..M , OAK PARK. ILL.-6030-l
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•
COMPARE THESE FEATURES

WITH ANY UNIT AT ANY PRICE
• FREQUENCY RANGE : Receiye and transmit : 28.000 to 29.995

MHz, 10K Hz steps with built-In + 100 KH z repealer otteet.
• ALL SOLID STATE-CMOS Pl DIGITAL SYNTHESIZED.
• SIZE : UNBELIEVABLE! DNLY 6 3/ 4" x 2 3/8" x 9 3/4". COMPAREI
• MICROCOMPUTER CONTROLLED: All scan ning and frequency­

contro l functions are performed by mIcrocomputer.
• DETACHABLE HEAD : The control head may be separated from the

radio for use In limited spaces and for security pu rposes.
• SIX·CHANNEL MEMORY : Each memory Is fe-programmable.

Memory is retained even when the unit is turned off .
• MEMORY SCAN : The si x ch annels may be scanned in ettner the

"busy" or " vacant" modes for quick, easy location 01 an occupied
or unoccupied frequency. AUTO RESUME . COMPARE I

• FULL·BAND SCAN : All channels may be scannea In either "busy"
or " vacant" mode. Th is Is especially useful lor locating repeater
I requencles in an unlamlliar area . AUTO RESUME . COMPARE I

• INSTANT MEMORY-1 RECALL : By pressi ng a button on the
microphone or trent panel, memory cnannet t may be reca lled lor
immediate usa.

• MIC·CONTROLLED VOLUME AND SQUELCH: Volume and
squelch can be adjusted from t he microphone for convenience in
mobile operation.

• DIRECT FREQUENCY READOUT : LED display shows operating
frequ ency, NOT Channel number. COMPARE!

• TEN (10) WATTS OUTPUT: Also 1 watt low power for shorte r

distance communications. LED readou t displays power selection
when transmitting.

• DIGITAL S IRF METER : LEOs indicate signal strength and power
output. No more mechanical meier movements to lall apart!

• LARGE 'h ·INCH LED DISPLAY : Easy -to-read Irequency display
minimizes "eyes-off-Ina-road" l ime.

• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT
PAN EL : Any frequency may be selected by pressing a microphone
or tront-panerawttcn .

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting.
The squelch sensitivity is superb, requiring less t han 0.1 uv to
open. The receiver audio ci rcui ts are des igned and buill to exacting
specifica tions , resulting In u nsurpassed rece ived- si gnal
Intelligibility.

• TRUE FM , NOT PHASE MODULATION: Transmitted aud io quali ty
is op timized by the same high standard of design and construction
as is found in the receiver. The microphone amplifier and com­
pression circuits offer intell ig ib i li ty second to none.

• OTHER FEATURES : Oynamic Mic rophone, buil t in speaker,
mobile mounting bracket, ex ternal remote speaker jac k (head and
radio) and much, much more. A ll cords, plugs, fuses, microphone
hanger, etc. Included. Weight 6lbs.

• ACCESSORIES : 15' REMOTE CABLE .. .. $29.95. FMPS·4R Ale
POWER SUPPLY .... $39.95. TOUCHTONE MIG. KIT.... $39.95.
EXTE.ANAL $PEAKER....$18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817S .W.128"T,,,,,". M'.m,. ,",,", 33>76., I_800-327-3102Telephone 1305) 2 33 -3631 • Tete. ' 80 -3 35 6 ...
Hou rs: 9·5 Mon.·Frl.

U.S. DiSTRIBUTOR
DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

S2 4 .9 5
S29.95
S2 9 .9 5
S29.95

Try yo u r hand at bUlldmg !h e f,ne SI lookIng c lock o n the
m arkel li s se trn II n ish anodrzed aturnmum case loo ks gfea l
anywhere , Wh ile sj ~ 4 " lEO dlgl ls crovrce a hig hl y re adable
dIsplay This IS a co rnpte te k ll . no e xtras needed. and II only
lak e s 1-2 h o u rs 10 a ssem b le Yo ur c nc.ce of case colors
SIllie r, qoro . b la c k (s pecilyl
crock k It. 12/2 4 nout. OC-5
ClOC k wil h 10 m,n 10 tImer . 12/24 h o ur Oe-l0
Ala r m clock . 12 hour Only , OC-S
12V DC c ar clock OC-7

For W lr e-d and tested c lo c ks add 5 10 00 10 k ll pnce
SPECIFY 120R 24 HOUR F~MAT

CLOCK KITS
Y_ oIcl la-. ~.. -e_ft. ~ 1.0 00 _ 10 D...
.. _ of .... 11-"9 ...- y...... _yo

S<>~t~
A super sens,lov" .",pll ·
he . "' '' 'e Mw,lI P'C ~ up a
p " drop al 15 1",,1' GfeaT
lor moMonng baby 's
room 0' as 0" , ou"
POSe a"'pl,he, F ' 2 W
rms ""1PU1. <uns on 6 10
15 volT_ u_&15 ohm_.
~ • • BN·g

Uts

I t'd Blink, Kit
A OrU l.n e nl>On gel­
Ie. ",h,en alternately
ftasl>eS 2 ,um bO LEOs
u..e 10 ' name badgeS
bu l lons "' a rn ' '' g
po..... 19>15 anytt'onq'
Runson31015~

eo...pliH" k ~ Bl.-'
U 9S

v_ ' ... ..e- r _ _ S-
.._ ' "... Cl'> H I " '-" _ ~-

, ~v """_.'" • ....., ....... ,,", y M _
..... _ .. ...~• • • YO- ' I' M

C PO·l
Runs o n 3·12V« , ... n out 1 ~Hl OOOCI 101 CPO
... "',"" ..."" '" 0.0 1""01 eo""p""• •" n 9$

See musIC come
a llv,,' :) d, ll'!"en!
hghls ''',.e' .... .Ih
mUSIC One hgh l
e aCh fo r , h,gh.
m'd-ra nge and
lows Each '"d,­
Y'du all y ""luSl­
able and " rives up
10 300 W . uns on
110VAC

Compl..,,,, ." , ,
Ml _1
se.se114,' S

"H
f "'-3 1\,1
F...· 3 w.."" ."" T...,..,

A. u~, n'9" ptlrlo,ma" ce fM "' ''e ·
len m. ' " ' ii' T'a nsm" • • " . bl..
''\I''a' up H' JOO y.'ds .. "I> . _ceo·
,,,,,,,,1.""'0 ~ual'l~ b~ means 0' ,Is
!>u'" ,n • ...,1,.., m, .& ~ ' l ,ne_
UM .... . & 01'-0" . ....'It~ anle,.,...
!>tollHy an" sype< ",.."",loon. T ~..
.. I.... I",..., ""'I •••,I. t>'"

FM
MINI
MIKE

F"'-2 k'l ~.M

" ." .• • ''',," ' Ioo. ,n~ '''QQ,d . nd .«"' ' '' '0 eoo," ...M" ". ,n.p 10 ,,".I••M
'1'1 " . 11 Cloc' mo•• ",..", " <0"'....'.', "'~''''' ",,,, on'• •" "•• ' J ..-" " . nd 1
.~," ~•• " 'eo --., I ~ ",,,,,,,..' O<.p,"' .. ""0n, Q''''''' ... " ~ ."t~I '" ""q~t"....

«>~ "'" """'oc~, .....'..."", of • "'Q~" .••~ d'.p'" "" '" "'0"' Com".n .
",on "n.... • """"0Cl .'..m,n..", <.... .. ~",n.a~ "..,-.5 "'''.....' ... . . u.""ll . .......
1_ C'-<. 0 ' .., • 0< _ <_ ,,,.,..,' ,
DC 3 ..' '1 _ '0<'""" I n ..
DC l " " OCI _ ....' ... II. ..

f M Wlr..... MI• • KII

Ttln. m,l. up 10 300 ' 10
.ny FM b,oadcn l , • .
e.e. u.~s a n ~ lype 0'
moke Run. on 3 '0 91/ T~pe FM·2
~n .""ed sens, r,•• m,k. p,~..mp....~
FI" · l k'l n .M

Whi. per Lighl Kit

An in terest ing kl l, sma ll m l ~ e

p ic ks u p sounds and con.efts
Ihem 10 l,g h t The laude' the
.ound . Ihe b"ghter m e "9M
Includ~s m, ke , con trots UP 10
300 W. funs on 110 IIAC

Complete . ,! Wl · I
SS.t S

T..... Dec_ ~-
... tomplel. lone deco · .~
de' on • Si"9 1 ~ PC
boa'd Fealu,es 400 ·
50Cl0 H, adlu s lab'e~
' ange v'. 20 ,urn pot , ollage '''\lu­
laloon. 561 Ie Uset ul fa, ' outh·
lone t>u'.1 d~lecl'on F S~ etc
C.n a lso be use<! n ••Iat>le lon~
~neodH Run. on 5 10 12 'f()I'S
Complf'l~ . ,1 TD·l S5 is

Car Clock
Til. Uf\l-K IT. onl ~ 5 . c>lcIe. connaCllon. /--

PARTS PARADE .'..." 1"... .....

......-D_ C..C_k
" ..._.-....-......_.-- ..
• .- ... o uos _"""'..-.' 00....' .
>.... - .. - " ......., - "'"
"_ ,.""",,,,,,. 0.._.. "' "_""'''~
.",.,........,.. '"-"..... ,,,.,-
oc " co,.. ' • .," "'0 ~.., •., ." ,
'''' '",~ ~.. '"·0'" ... """ 000 .... "d '."

V;deo h't'nl....t.,...._, _-<.....'_ ..- _"..,.." ~_,. ,..._..· 'sO _ .......
...."'__ • __m~ ' "' ,,_. "'c,__ ""'-....... , .--_<-""'._.,.......,. .. .,...- _< _.
"' _ .. . '0' .... _ ._ •...-.. ....... ' '. , .." '••_ ....- _ ..-d ,__.. _"... ... ,."....,_. __ .,._ ..--_.... ....----------fIf ... ·a~ ,_ •• _ ...... ... ~__,,.,...C_ _--A. __ • •

c_ .. ..._ Cloc:k
T.... cloc . lhal . O""I ." 6-S-LEOs
1214 '-'••noo, .. 24 l\Ou, ala,m •
. ...' .,,'..,da , b.Tl"~ Mc'up a n(l
lOts ""O'~ T.... ,,,p. ' 700 ' c..,p ,a
u."" S'le 5•••2 .nch•• Comple'~

. " . I~., ca'" 11'101 a..., labl.\
DC 9 1"" 5

$I.... KII
Pfod",," u p....a." a nd down ....a'd
wa,1 c No 'at le" "'t 01 • POIoo:e
s,.en S W pea. a ud m o u' pul ,uns
On 3·15 volts , u5<" 3-45 ohm
s pea kef
Co mpiele kl l S M-3 52.t5

IOH. fl_la..
~ """ • •oc '0.<"'_"''''''''

~." 0<,,,". "., .. ,. ..
. .. , • •'" n ..

P'O</uce. l DUO ' >"a"..n", a""
.11"""01'1 !I~I""!I 1'1 Io . .. . ound
Can suppl~ up '0 15 " aU. 01
otI,.., ,,ous aud", Runs on 6-15 VDC

...a ·l Kn

U_ ...... T_,KII

P1"" ,0... 1M b.5>C pan. a"" PC
_'(I "'Qu,,~(1 10 P'...-,oe a sou'ce
or P'~c",,,,, hm,,,o a"d pul""
~enefe l ,on uae. S55 t'me' IC and
, nclu(l~, • 'ang~ 01 P. 'I . 1o, moll
t'm,ng ",,"eds

U1·5 ~ , '

S59.9 5
S44.95

----J. ...~--600 MHz

PRESCALER

Wired, tested . P$-1 B
Kit P S -I B

e ole n d lh e ra nge o f yo ur
coun te r 10 600 MHz Works
Wit h a ll counte rs Less Ihan
150 mv SenS'I'w, ly spec, ly­
100r·l00

." ..U99S

30 WIll 2 ml r PWR AMP

SI m ple Cla ss C power a mp te e n. re s aneoee po wer gain . 1 W In
fo r 8 cut. 2 W in for 15 out . 4W In for 30 o u t Ma x output of 35 W,
Incre d ib le value . com plete wllh all parts , less e lise a nd T-R relay
PA-l . 30 W pwr a m p kll S22.9S
T R. 1. RF s ensed T-R re lay k It 6 .95

Audio
Pf• ..:.I.,
Mak e h,gh ,esolul,on aud.c
me8!u, menIS, g ,ea l fm mUSIcal
In~ trumen t tu n ing PL lo nes . e lC
Mulhpl<es a ud 'O UP ,n Ifequen<;y,
selectable . 10 Of 0100. g ,.es 01
HZ fesolul,on w,lh I set gale
"me' H,gh senS'I ,v'ly 0125 mw 1
mf'9 ,npu l Z and I)u ,II·,n Iollerlng
g 'v.. 9'eal pe" OI'mance Runs
on !III D.alte'y , .. 11 CMOS
PS·2 ~ ,I

PS-2 .... 'fed

"""f-238 t'ens,aIOl U"'- ,,, O/l.-'
,.IOOD9a,,, 'SO"""Z $11 .9$

11,SO
n oo
U.OO

.. ~
" ~U N

01.. C O '"
0' ...•. .. .
03' '.. • ."".. ..1'.0" '" .....

AC OUll.'
P. ne l Moun' .. ,Ih lead.

. 111 .00

Cry. 'a..
3519545 Z
, 0 ()OOOO Z
5248800 Z

$1.5 P

_..............m." ....".. ''''''' !ll; G8 __ou'''''' on S"7.""., ' 0-30 .... TTL
<"'" "~'. 11 ""

" u""","....,.....'"
'000"' 'e. A ....., .. zoo , .
' '.' "..' ' ,..

.~

... '--------;::;;::;:::- - -+--- - --11 .50 I

. ~

11.n

TTL
resoc
7••7
7475
,,~

74'96

F E RRIT E BEAD S-_ _. .....
._ _ s a'.

LINEAR

IC SPECIALS

~"
~"---• 511
.~ "
~

~.

" '­'".~
~.­~," .
,,~­."~. llC90

'0116
,~

1-- - ---- - -I 7201A
12 ' 6 0
1101C
531.
5375AB-- G

""

S.SO " .
Sl .oo . l .

7"2 11 ,00
1815 $1 00
J'905 Sl n
1912 Sl n
1915 SIn

_ TO·12 ~., SiM.
r"""'...... II,""" S II DO
10·120 _''''' 0, , I I DO

<;0 _ _ ",,_

~... " .""• ••• _ ..' ,., ' '9" 1 ="""'. 10
"""O' ) "'"'0 , ... ...

.............

"

6 1· f ET l ' 131.1• D"ee' p,n 101 pon 7. 1tompal lbl~, but 500.000...EG
,npul l suPH 10" 50 pa 'npUl cu".nl, 10.... PO""~, d,.,n
SO ..... only 1100 10..... 12.00

O pto tsotetcrs - 4N28 Iype
o cto Reflec tors - PhOIO d Iode' LEO

Ill..... ""'._ . _ pr"'''' .. _ Of' _,
... , . P'"' """,...,. _ •• DO

RF ectcetec rela y sense s R F
( l Wl llnd closes O POT relay

Fo r RF sensed T ·R re lay
T A-l Kil S6.95

1. ...G 11 n
1!lUG I I n
113 I !Ill
JOtK 11 .1S7_ 11 00

$l'wInk TubInt _
" oeo ","",ul PC'" oI",MO ••,. . - • •

"'ronO10 .... G'N' for . ...oe.. ~, DO

'-I,,,, RG·I74 eo..
10 ft, ' 01 Sl ,OO

c .. . ... .,_ '''''*_ <_ actI """",'003 cO' """,. _

~ ..
." --.e....

..'Co _ I 'I """'_ G,_ , ' 1 10

w_,_
"""..OI. " W22011 Xl PF ........" l'O). lO PF - Tun ..... ""VO'

10_ 110

DC ·DC c <
. ~ _ ,npUr 0«><0 .• """ """'"
•• """ o<""""eo ., ~ _ _ ~m. I I 2S

~;/O T",n T"m .... ' l Oll
I X 2O T"", T,... P<>I I so

Co.. Con~IOf

Cnass" MOUn l
BNC Iype S1.00

l .... - ~O'" ch",e~ . please .pet' l~

"',1'1' FIO<:l. Jumbo "..., . H1gt> lnlenS01y Ae<l . lIIum"", Io< FIO<:l ' ISl
'-4<1'11 lIe"ow, j umbO lI e"o.. , J umoO Gre." 1/11

Cr,alat Mlcfophon.
Small 1"' d,.mel~' ' ,- ,..,• •
c' ~'lal"",• • cao1'o<l~ S.15

-~...... <_ .. - <- '... '''''-'

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

Sock. ..
10152.00
101$2.00
10112.00

4/52 .00
4/12 ,00
3/52 ,00

25 AMP
l 00V B rid ge
$1 .50 ••c:tI

Min i-B fld g8 50 V
I AM P

2 for $1 .00

~_.

5 1 II lena, 20/11.00
1"'914 Typo!' 5011100
IKV 2Amp 1111.00
looV l Amp 1$111.00

T RANSISTORS

RE ADOUT S
•...,_ . cc .. .
.."" "" '1 ' 0 • C' ' ..
... ~ " .....,,)O )3'C , ...
". ''' ' 'J·e. ••

....-._c·. '.-s'.,...... _ t·. • ._-c.. ' .
_ " - Co, .

_ ·..n e·, '----==-=-:::---t:':'::==-:;;;;:i~=~::::::"'~:':::_:i;;;;;;~;'::::_::_i_ . _ co. \.11'. I
- e·. u . .. '-- -'''''";;;;;-...''';;''';;-- --T''''-- ..;;;-"";.,..,,,,O''--- I....,.. _ _ " " r
"""...,..-- ","- '''-- '.- ,..-- .
...... ...' _ 1 M
~ ,_ T.. "" .._ -,. ~ .- ,."'_ WT "'_
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Here is a chance 10 stock up your lab at unprecenclented prices.. . 'M!"ve got to rl"I()Ye these out to make room lor our ever­
expa"lding CompuPfo' " division. Umited~ntiljes - urst come . ti rsl served. Sorry, at these low prices we cannot include spec
sreeec accept COO/telephone orders. Part our,bet s rrw.rst include the special -S sutli ll. or you wi ll be etwged our regular
prICeS. Parts may be house nurrtlered or have dual maril ings. This is your chance to save!

OTHER
SEMICONDUaORS

16K DYNAMIC RAMS

.... 11..1 \.O'V'J '\,R\Ce
~\:.~' \.O'JIJ _ 8/$39!!

®@)(B@O!J
I":~/, GOOBOUT ELECTRONICS

8 ldg. 725, Oaklalld Airport, CA 94614

FREE FLYER, This ad is only l he tip 01 the Iceberg;
our e.lalog l ells t he rest 01 the story. Add 41
cents In stamps for t st c laM delivery. Oulside
USA, include 52 10 cover postage (refundable
w.th order). Than\ you lor Jour bust_'

DC ROBOT MOTOR SPECIAL
DC frac tional horsepower motor .uns on about

1 to 5V. No t a servo mota. by any means, bu t good
fa. experomenhng with ,ooots, layS. games.
el c . 10112.95.**** ' _'*..
TERMS; Cal ' .. add tall. AI 5% lor .noppo"¢ e~cess

ret~. oro... uncI8r 115 add 11 handling. VI$A" /
"'-1en;¥d" ~ lS25 min) call fN/f 24 hOuf oWer
oesk .. !<ttll 5CI2..... COD OK * ,th .,.... ""'"'" lor
UPS. FUAS( NOn: 1U£PHONE ORDERS AHO COOS
ARE NOT AUOWEO ON SP£CLAU lISTED UOYL 5ale
pr;eea good lnrougn cower monln 01 magaz,ne; other
pIi(;eS 5uDje(;1 10e~ wilhout notice,

MA1003 CLOCK
MODULE - $14.95

Our very best clock module operates trom 12V
DC and inclooes an intemal tlmebaM accurate 10
0.Q1 %, making it ideal lor mobile <lPPlicalions in
your car, Yan, or boat. BIU61l_ flourescent
readouts dOn' l wash out during 1!'Ie day. and look
great at noght. Easy 10 build ; just hook UP powel",
add two time-setting switche$. 8Ild you've got one
of the best clock modules on the roed, With ep­
plicat ion note tna t shows you now to OC't the most
out of your MA 1003.

Also lVallab le: clock/case c o m b inatio n.
For $19.95, we 'll include a matching c as e ,
with mounting hardware and optical fil ter,
along with the MA1003.

l owest price _ on one of our ITIOllI
popullr Items. Expands memory in TA5-80 '
-I and -II, as well as machines made by Ap­
ple, Exidy, Heath H S9 , newer PETs, etc.
Lo w power, speed (4 MHz). A d d $3 for dip
sh unts plus TRS-80' conversion tnstruc­
nons. limited q uant ity - I lrst co me, f irst
served. ' Tf\S.40 '. ' ,,_ _ 0' ' ... T.""" Co<OO'"''''''

00\)"" H8 MEMORY

(,\-O'-J\l 32K for $549!
Limited q u ant ity : 32 K of s tatic memory in

k it (not unki t) fo rm . Inc l ud es all parts, sock­
ets for a n tc s, documentation, m ounting
b racke t , etc. W ith solder-masked. double­
sided, fully legended board for easy assem­
b ly. II you own an HS, this i s your c h an c e to
obtain top-notch memory - without pay­
ing top-notch prices.

2.10
1.87
1.57
2.20
2.18
220
2.18
3.15
3.75
206
205
1.95
a.eo
3.05
1.87
1.10
2."
2."2"
'"2.02
0.69
2.91
2.02
0."
0"
0 ..
0..
0,69
0."0",..
oas
2.10
2.10
2.10
2.10

1151.00
5ISUIO
5ISl.oo
l/SO.15..,....,..."..
2/It.oo
5111.00
5/11.00
6IS1.00
8/11.00
3111.00
8111.00
3111.00
1/SO.50
1/SO.75
1/SO.75
~2.oo

4J'$1.00

".""~I.OO

2ISl ,OO.»,.

1.LSls.­
74LSl55
7.LS151
7.LSI60
74LS161
74LSl62
7.LS163
14L$188
14l$189
14LS173
74LS174
74LS175
74LS181
74LS192
l 4L$IQ5
l 4LS221
1.LS2.tO
l4L$241
74l$244
74LS?;1
7.LS258
14LS268
7.LS273
7.LS283
l 4L$365
"LSJ<6
74l$381
"LSJ<6
74lS386
8OLS95
8OLS98
8OLS97
8OLS98
81LS95
81lS98
81 LS97
81 LS98

74LS TTL
SO"

' "0"
0"
0«
0."
0"
0.• 0
0"
2.20
0,40
0.34
OAO
0.40
0 ,48
0.42,.",...
0."
0."
0 ..
' .56........
0."
0.82
0."
0 56
062
t,70
0,87
0,81

.."0.89
1.87
1.87
'.66

50154.95
50/14.95
501U.95

"lSOO
1.lS01
7.LS02
l 4LSOot
74LS05
' . LSOB
74LS10
l 4LS"
l 4lS12
l4LS14
14LS15
14LS20
74LS21
74LS22
l4LS26
74L$27
"LS30
7.lS32
74lS33
14lS3l
74LS3B
7.LS<t2
74LS<t7
74L&«!
7.LS7.
1.LS15
74L$16
zusee
74lS1OO
14LS123
14LS125
74LS\26
74LSl32
74LSl 36
74LSl38
74LS139
74LS151

Now that you've gol lhe ICs, get
some sockets at a rentasuc pncet

MORE TRANSISTORS
AND FETS

2N2221 NPN To-18~ed
2N2222 PNP To- 18 unmar1<ed
2N2901A PNP pla$hc house ,
211I3055 NPN T0-3 house II
2N3904 NPN TO-lOS house '
2N39Ol1 PNP TO-lOS house'
2Not124 3OV135O mW To-92
2Not304 To-18 plas tic N.JFET gen purp
2N4400 NPN plastic house If
2N4911 PNP To-l06
2N4948 NPN To-l06
2 N5227 PNP T0-92 30V
2N5306 NPN TO·92 darlington
2N5449 NPN
2N5484 AF N·JFET
04101 PNP To-202 lA max
044C4 NPN To-220 4AJ55V
O4~ PNPTo-2204N$V
O45H8 PNP To-220 l OA16OV
MPS38M NPN gen purp
fPT100 f>!1ototransislor
FET·2 Dual N.JFET To-18 sim 2N4418
FET·3 Dual N.JFET 10 noise audIO
FET-ll Gen purp dual gate MOSFET

",,"M '

20 pin: 40154.95
2. pin : 301SU I 5
28 pin: 30114.95
40 pin: 201S4.95

************** **

14 pin:
16 pin:
18 pi n:

*****************
SOLDERTAIL

SOCKET SPECIAL

""""""""""""

"'"

"'"""..,..,
"'""'"12/12

""

12/12."
'"''."
""12/12."."
""

211$2
21 1$2."
21/12."21112
21/12

"'""'",."..,..,
."..a..,..,
."
""""""."

l OO1S8.95
100117,95
100158.95

lmpro¥e<l 301 op amp
MICIlJ9C,ur op amp
AFnF~

VoIlage regulator
Compensated op amp
Dual 1.'
Duall. t
Dual track 15V rag wldata

UNEARS

CMOS
Dual .. Input NAND
14 stage ccenter
Trip le 3 Input NAND
Quad R·S latch
Phase locked loop
Quad 2 Input OR
Quad 2 in NAND Schmitt tng
Quad EX·e)R
BCD upldown counter

TTL
Quad 2 input OC
Triple 3 input NAND
.. to 16 Bne decQderidemuJ(
OlJOO 2 Input NA.ND OC
Gray to decimal cecocer
And-ot· i n~EIf1

JK M·S flip lIop
.. bit birlllry counter
5 bi t shill fegl ster
Retriggllfable one-sh(lt
8 eflannel mUll
Dual 214 demul
II to 16 line decodetIdemux OC
Synetuo .. bit binary counter
Synehro" bi t tlinary counter
8 bi1 shitt register
UpIdown dec... counter
UpIOOwn binary counter
" bit bMj.f«tiOnll shift reg
.. bit parallel shi h register
8 bit sMt register

• General purpose silicon signal diodes
• GT5306 NPN darlington, min gain

11000, ?;V 200 mA , TOO2 package
• NPN transistor similar 2N3904
• PNP t ransistor similar 2N39Oti
• 4N2ij.S cctoccocie- a pin minidip,

MCT·21IL·l pinout 5/12
• SN16<In-S comple~ sourld generat()( 1/12.SO
· Opta-lsolator Grab Bag - 50 mi xed octo­

isotaton trom a major manulact urer. Un­
marked 6 and 8 lead minidips include single
and dual types wit h diode. transistor, and darI·
ington outputs. Test l hem yourself and_!
NoI I'8COllWfl81 Kled l or beginners.. SOI$4

TO·220 NEGATIVE
VOlTAGE

REGULATORS
1906-S ·fN regu,,"tor
1908-S ..av regulator
1912-5 ·12V regulator
1Nls-$ ·15V regulator
191&-5 .iev regu lator
1924-5 ·24V regulator

",........
..",..
rase-s
141 M-S

".....
45S8M-S
..,95TK-5

,..,.
141"
1413-8
",e-s,.....
m.s
747M
1493-5

"....74122-5
7. ,51-$
74155-5
14159-5
74,.1-$
7•.,13-$
1416'-5
141iGS
141ll2-S
7.1 1MoS
74, i5-S
741-.s

..n -s

."...

"'OS..........,
4071-$

""OS
4507-5

" 'OS

SAVE! SAVE! SAVE!
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CALL US WITH YOUR REQUIREMENTS
AMERICA'S NO.1 Real Amateur Radio Store

ASSOCIATED RADIO
913-3B1-5900
8012 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

VISA

"ASSOCIATED" IS THE BEST PLACE TO BUY.

*NOTE: WE BUY EQUIPMENT, AS WELL AS
== SELL AND TRADE.

WE'LL DO IT YOUR WAY!

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

-ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERV­
ICED EQUIPMENT AT GREAT SAVINGS. A BONANZA

FOR THE EXPERIENCED OPERATOR. TO OBTAIN THE
NEXT UNSERVICED BARGAIN LIST, SEND A SELF

ADDRESSED STAMPED ENVELOPE.

21 4 73 Magazine · November, 1980



ONLY
549.95
BIG

0.5 LEDS

•
V·12 Ow Bar

Overvollage srctecncn
CI,cuil. Triggers ....p~.

16 1018,,01t5 $8_95
5 to 8 vollS 9_95

ALDELCO KITS

Features

12 Of 24 Hou' Operahon on e,IMer Clack

Each C'OC k SePa r ale l~ controlleCl
F,eet e (e.. l ure lor t ,me set

Eas v assemDlv fOf ClOCk anu caD,net

SEVEN DIGIT HAND HELD
FREQUENCY COUNTER KIT

Accuracy: r 0.0002%
Gate Times: 1 or 0.1 Seconds
Frequency: Typical 10 148 Mhz
Sensitivity: 5.5 mv @ 27 Mhz

5 mv@ SOMhz
12 mv @ 135 Mhz

Power Required: 5 VDC(4 AA nieads)
Has input for batt. charger
diode protected.
P.C. board measures 2 J/ . " x 4"
Aldelco supplies:
res, sockets, P.C. board crystal
capaci tors, resistors, battery holder
nat . A 11B8A readouts 0.100" and
instruct ions.
(case & batteries not included)

$49.00

BASIC 600 MHZ
PRESCALER KIT

Includes : PC board l1 C90,
capacitors, diodes and instruct ions
requ ires 5VDC $29.95
12VDC opt ion $1 .75

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CA BINET

MODEL ALD S·W

ADJUSTABLE POWER SUPPLY KITS
5-15 Va lls 500 MA Model PS5" , , $8,95
12-20 Volts 500 MA Madel PS12 , 8.95

TOPE
ACCUKEYER

KIT

THE VERY POPULAR

•

•

MEMORY ADD ON KIT

• Self Completing Dots & Dashes
e lamb,c Operation
• Single Dot &. Dash Memories
• Provision for enacnroeru ot

Memory for OX or Contest Work

Revised version of I he Accukeye r fea tu red in IheARRL Handbook
Has more log ical Ie l ayout and O N Board stcetooe Oscillator. in -

c ludes PC Board. TTL les, 555 Timer. Ie Sockets, S wi tch, Speaker,

Tra"S1s!ors, capac itor s and ,e s ,s lor s . Requ ires 5 VDC $21.95
Use our P$-'; Powe, supply kit to power ~ eye' & MemOfy only $8_95

ed , $' 95

II
I
il

_ .
•
•

16 pin

"""$4,75

14 pin

"" ""'"

EXP300
$$9_95

24 pin

"" "$10.00

EXPIRIMENTOR SERIES
BREAD BOARDS

"" eoo$10.95

EXP 4B
sa.oo

exe esc
se.as

e Same size PC Board as A.ccukeye,
e Suppll ed wilh on e 2102 Memory Chip
• Room on The oc e.o 10' three mora
• Fou' ch'ps wilt tote r 4224 BITS
• LED mtncator lor Prog rammrng
• Adaplab le 10 oTher keyers

• Requ l'es 5 verts DC

sxe aec
$5.50

•••••••

Fou' Position Switch
3-21028, sockets, and
'esistOfs $5.00

·j;:;'-:A~C~CU K EY E R MEMO RY KIT

CR YSTAL TIME BASE KIT
Includes PC Boa rd, Cr~. ral, a ll par,. am! ,nsrruClrons H 95 '===================c='

Us~s 0,5 DIS"/;, , LtD 5314 Clo ," Ch'p Fr~ele 'e~!Ufe lOt
aceuta le ,e', I" s 0,1' SraMdrdcat" nel ONL Y$19 95

CLOC K CABINETS
Woo<J9 ,a,~ 0 ' Ola e/< lea I lle r

RF TRANSI STORS

''''LOGIC PROBE

••••••
12 or 24 HOUR DIGITAL C LOC K KIT

Use to 300 esec 1.5 MHz secws
logic STate al a glance. Easy 10
use. Only $24,95

'"Useup to 5Onsec. 10 MHz_Memory
feature $44,95

For comp lel e GSC cal alog send
50¢ hand ling & sh ipp",\!,

INCLUDES PC BOARD
AN D PARTS STILL ONLY

$21.95

•."" ,.,-.- .

essco
PRESCALER

501018 -4 ' OW 4 5db 450MHz 380·4LFL 15,25 2N3375 3,OW 400 MH. T060 ""501074 "'W 11 ce 30MHz 5OO-6LFL 21.15 2N3553 25W 175 MHz T039 " "501076 " W ta so 5OO-6LFL """ 2N3866 lOW 400 MH z T0 39 '"501088 " W e '''' 500-6LFL 23.25 2N4427 l OW 175 MHz T0 39 1,35
501089 <OW s "" 500-6LFL 27,15 2N5589 30W 175 MHz M17 1 ( 75
501143 " W to 200 M172 1095 2N5590 l OW 175 MHz MT72 ' '''501158 12'11 " ''''' T011 7 12,30 2N559T 25W 175 MHz M T12 1025
501212 OOW e zzo M172 "" 2N5913 1 75W 175 MHz T039 " "501278 "'W ro so M172 16,30 2N6080 ( OW 175 MHz MT72 ""50 1416 mw er ,,, 5OO,6LFL 26,80 2N6081 15W 175 MHz M172 ' "50 1428 "W "

,,, s00-6LFL 2265 2N6082 25W 175 MH. MTn 9.75
501 433 ' W " .'" MH " '''' 2N6083 30W 175 MHz MT12 11.75
S01 434 ",w s "" 500-6LFL """ 2N6084 40W 175 MH. M172 12 95
S01(51 so " so 500-6LFL 18 10 2N6094 4 OW 175 MHz Xl 06 ''''S01 477 ,,"W e ,,, s00-6LFL 52,85 2N6095 15W 175 MHz X l06 .'"2N5945 'W • .'" MH" 10 75 2N6096 3QW 175 MHz XT06 10,35
2N5946 lOW (;0 450 MT90 13,00 2N6097 40W 175 MHz X l 06 00""

p-\.Oa::e..: THE GLOBAL SPECIALTIES FAMILY
JO\NS (formerly Cont inenta l Specialt ies) PROTO CU PS

MAX 100 B OIGIT
5 TO 100 MHZ COUNTER

Tu nable 420 MHz Fast
Scan TV Converter

Rece ive Fast Scan Amaleur TV ,n the 420 10
450 MHz Band w ith any TV sel l ow nOise,
hig h ga in rf Amp w,th Yar8ctm tuned onput
and outputs, Built ;n AC su pply . Comes on
Iwo tone walnut & beige cabinet measuII"g
1-7/6" • 4-114" • 4 -118" Factory wired
w ith 2-year guarantee ATVC-l0 $59.95

3.579545 MHZ Crystal Oscillal or.
Size 1.75" x 7,38" x 5,63'". Re­
qui res 7_5 10 10 VDC_ Operates on
AA nlcads Of alka line's (nol sup­
plied), $134,95

ExTends range 10 ti mes compat i­
ble wilh mosl counl ers_ ReqUires
7.5 - to VDC $70,00,
ACCESSORIES
Charge ' adapto, nov mod, 100
CAt. $12.45
Mob,le c ha,ge' adaplor mod 100
CLA $5 95

NEW
1056 BIT
EXPANDABLE
MEMORY KIT

BaSIC varac tor Tuner
& P$ Kil wllnsl ' uctions

A.TVC-l0K

NEW!

••••••••TWO METER TELESCOPING
WHIP ANTENNA
with SNe male $8.95 angle whip wi fh SNe male $950
la!oo good for freq_coum ers)

MODEL 951 ADAPTER S2.95
UG255U BNC male to VHF female

Add 6 % .hip p in6, Add $ /, 0 0 f o r o rd e" u n d er $J U, UO. O ut o f U.S.A, ad d 15 % sh;p p i n ll a nd cer tified c h ec k o r m one y o rd er in U. S, f u nd.,

... Reader Semce- se<J pa ge 226 73 Magazine . November,1980 21 5



electroruc""

Toll Free Number
800-528-0180
(For orders only)

1900 MHz 10 2500 MH. OOWN CONVERTER
ThIs ,eee' . ,,, 'S tunable a ,anQe of 1900 to 2500 me a nd 'S on tended for ama leur 'ad 'O uSe
to 88 mG IChannels 2 to 1l
PCBOARDWITH QATA , .
PC BOAAD WITH CHIP CAPACITORS 13 ,
PC BOARD WITH ALL PARTS FOR ASSEMBLY .. , . , . , . , .
PC BOA.RO WITH A LL PARTS FOR ASSEMBLY PLUS 2N6603
PC BOARD ASSEMBLEO AN DTESTED ' , . , . , .
PC BOARD WITH ALL PARTS FOR ASSEMBLY. POWER SUPPLY AND ANTE NN A
POWER SUPPLY ASSEMBLED AND TESTED . .. .. ... . .••.•.•
VAGI ANTENNA. ' LO NG A PPAO X, 20 TO 23 dB GAIN _•.
VAGI AN TENNA. ' WITH TYPE (N, BNG. SMA Conne<;IOtl
2 FOOT DISH WITH FEED AN D MOUNT
2300 IolHZ cows CONVERTER

lncludescon_ter mo"," lecl,n antenna, powllr llUpply, Plus 90 DAY WARRAN TY •.
OPTION .l MRF902 ,n I,ont end. (1 d B noise llgu,el
OPTION fI2 2N6603 in I,ont erod (!o d B noise " g u.el .
2JOO MHz OOWN CONVERTER ONLY

10dB NOt se FI'Ju,,~ 23dB g aIn In bo. Wllh N conn Illpul F COIIII Outpul
1 dB NOIse F''Ju'e 23dB gaIn III bo. wl ln N conn h'put F COnn OUlpu l
!ldB NOt se F,g u,e 23dBgallllll boo w,l h SMA Conn Inpul F conn. Oulpul

DATA IS INCLUDED WITH KITS OR MAY BE PURC HASEOSEPARATEL Y

The local osc' Iia lo ' IS yol lage cOlllrolled (I el ma l,,"g Ihe i ·1 ' ange a pp,o, ima le!y 54

.,., .... . ,., .. . , . .. ... 519.99
,544.99
,$69,99
ses.cc

. 599 ~

.•. 51!)9.99

. . . . $49.99
,$49,99
,$64 .99
.m 99

""""""cse.ss
511999
SI69 99
$16999
sre oc

$2.00
$200
$15.00 w' lh dal a

MBD101
001 chIp caps
PC Bo a,d on ly

$!o.OO
Sl200

Shi pping , nd H,ndllng Cos t
aece..e' K ll s a nd $ t.SO, Powe, Su pply add S2.00. Anlellna add S!o.OO. Opllon 112 add $3.00. For ccroprete system add $ l.!iO
Rep lacemen l Pails :
MRF901
2N6603

HOWARD/CO LEM AN TVRO CI RCUIT 8 0ARDS
DUA L CONV ERSION 80ARD S2!>.OO
ThISboa'd p'o ,1deS con.e'SIOII I,om Ihe 3 7·' 1 tNIrod "<51 to 900 MHZ whe<e Oillll and bandpaSS "ltewlg a'e PfO>tIde<:l alld . Sft<:Ond. 10 10 M HZ The boa'd conlillllSbolh Iocill
c scua to-s. one I ..ed and lhe Ol he' ... " able. and lhe seccec m"eo. Consl'uchon I!' 'J,eally Slmpll"ed bylhe use o t H ybf.d IC i1mphheos lor Ihe ga'" sIaoes BlI'e boa,dS COSI
S2!> and II ' 5 es"maled Ihlll ~rlS 'or conSl'uCllon WIll COSI S270 INOle The Iwo A...nl.... VTO 's itCcounl lor S22!> 01 Ih,S COSI •
• 7 pF CHIP CAP ACITORS S6 00
FOI use "' llh dual conyeo Soon boa'd Cons,slS at 6--<17 pF
10 MHz IF 8 0 ARD S2!> 00
Th,,, c lrcu,1 po-o. ,des about 4J dB g a'" ",,'h !iO ohm ,npul and oulpul ,mpot<la nce It IS des!.ll"ed lO d".e Ihe HOW ARDlCOLE '-I AN TVRO Demodulalor The on·boa' d band
pass Ioller can be luned tor bandwldlhS between 10 and 35 M H' wllh a ~SSb.Ilnd "Qtlleot less Ih",,, ' . dB Hybf ld ICs a'e used lor I"'ga." slages BareDoa'dS COSI S2!> Il lS
esumeteo Ihal parIs tor coosuucncn WIll COSI leSS lhan s..c
.01 pF CHIP CAPACITORS $700
For use wll h 70 '-1HZ IF 8oa,d ConSlsls at 7·.QI pF
DEMODUL ATO R 8DARD $40 00
ThIS ClfCUlt lakes Ihe 70 MH I ce nl e' Irequency eeteu.re TV sIg nals", Ih" 10 10 100 m,ll i.ol1 ' ange, detec ts Ihem uSIng a phase locked loop. deemphasl zes and r.ne.e m e
'esul! and am pll "es Ihe -escu 10 produ ce Sianda,d N TSC . ,deo. Ol her ou lpul S Include Ihe ao oro SUbCaffier. a DC YOllage propo,IIonal 10 I he sI re llg l h o f Ihe 10 MHz SIg nal.
and AFC yo llage cenle,ed at a boul 2 . 011S DC The b a,e bo ard cost $40 a nd 10la l paris COSI less Iha" S30
SINGL E AUDI O ,.$15.00
Th is ClfCU.t "'co.",s lhe aud iO Slgnats tram Ihe 6.8 M Hz frequency The M il le' 9051 COIls afe tuned 10 pass Ihe 6.8 MHl subeame, and the Mi lle' 9O!o1 ccu l unes 10' . ecovefY
ol lhe audIO
DUA L AUDIO S2!O OO
Dupllcal e Of Ihe Single audIO tHJt aec cove-s lhe 61 'lIr>ge
DC CDNTROL ' SI!oOO
Th iS cucu;1 eeet-ers the VTO 's. .liFe and Ihe S Mete<
TOTAL COSTS
Us,ng Ihe HOWARO!COLEMAN boa,ds and lhe , ,,.e;ommended pa"s. II.s eas,ly ppss'ble to tHJ IIO lhe complele rec;e.-.eo le 'C1ud."9 LN AI tor less Ihan S60D. Con"I'ucloon
hme rs II few evenIngs and the Tune up IS m,n lm.ll l

TER MS:
WE REGRET WE NO LONGER ACCEPT 8AN K CA RDS .

PLEASE SE ND POSTAL '-IONE Y ORDER. CERTIFIED CHECK, CASHIER'S CHECK O R MONEY ORDER
PRICES SUBJECT 70 CH ANGE WITHOUT NO TICE WE CH A RGE l!o' , FO R RESTOCKING ON ANY ORDER

ALL CH ECKS AND MONEY ORDE RS IN US FUNDS O NLY

ALL OR DERS SEN T FIRST CLASS O R UPS

ALL PARTS PRIME AN D GUARA NT EED

WE WILL ACCEPT COD ORDE RS FOR S2!> 00 OR OYER ADO s r.ec FO R COO CH ARG E

PLEASE INCLUDE $l .!>O MINIMUM FO R SHIPPING OR CALL FOR CH ARGES

WE ALSO ARE LOOKING FOR N EW AN D USED TUBES
TEST EQUIPME NT . COMPONENETS ETC

WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY. 19f1O. 13 Magaz 'ne. 10 Pages

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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A.IIlec'"
..73 22'5'0 (QQ me AM. FM S,g....1Generltor 750 00--MF5IVR·I Un,.",,.1Speclrum A....,yz'" w,It, I kHz IO27.5 me Plug In 1200.00
lI..n..,
1l. R6JO. 100 TWT AMI'l ,I,... 8 to 12 " Gc 100 .... tts (QdB gao n 9200.00
PoiIl.1d;
2038I2..36/ll02A

C.hbrala<! Oospl. y ....it" ." SSB AnlllySi ' Mo<\u l• ...., I 10 10
(Q mc S,ngle Tone Sy n'I'leS'l'" 1500 00

Toll Free Number
800·528·0180
(For orders only)

RF TRANSISTORS..... PAICE ..... PRICE ..... " RICE
2N ' 561 $15.00 eesesc se.e 101101 1550 $10 .00
2Nl 562 "00 2N!5691 1185 MM I5!t2 "'.00
2N1692 1500 2N~7 22.15 "'M I55-3 "'"2N I693 15.00 2N56041 '00 "'101 ' 601 '''',."" 45.00 2N56042 ' 0.0!l MM ' 60212N!)6.t2 ''''1N2857JAN '52 2N56043 1582 "'''1160 7 ...
2N2676 11.35 2N65ol5 1238 1011.1166 1 1500
2N2880 2500 2N5764 2700 1011011669 17.50
2N1927 '00 2N58-t2 676 MM19ot3 ' .00
2N19-41 1835 2N58-t9 21 ,29 """'" "'",."" 1550 esseee 51111 """'" '00
2N29<I9 "" 2N5913 '25 """"" 2,23,.- '00 2N5922 '0.00 MMe M9l 8 20.00
2N328 7 •.ao 2N5942 " 6,00 MM T72 1.17
2N329<1 1.15 2N5944 892 MM T7.. U 7
2N330' .'" 2N59-45 12,38 MMT2857 '"2N3301 "" 2N59..6 14,69 MAF245 33.30
2N3304 ", zeeoeo 7,7" MRF247 33,30
2N3301 12.60 2N608' 10,0!l MRF3G.f 43,45

'"''''' "" , • eoea 11.30 MRF420 2000
2N3375 ,,, ,."'" ' 3.23 MRF"50 , 1,85
eoeea 1.57 ,.""" ' ''66 MRF"50A 11.85
2N3755 ' 20 ,."'" 1.15 MRF..5ol 2183
2N3816 ' .00 ,."'" 11,77 MRF.f58 20"
eoeee '''' ,..... 2077 MRFH 5 '00
2N3866JAN ,.. ",,,9> " .. MRFH6 '00
2N3866JANTX 4"9 2N6'36 20.15 MAF502 '"2Nm .. ". 2N6Hi6 oe .. MRF500I ,..
2N3921 12.10 ,."" 75,00 MRF509 ...,."'" ,.., ,""" " " 00

MRF511 ."2N(Q72 ,.. ,...,. "577 MAF901 '00
2N" 135 '00 2N8.f~PT97'95 115,00 MRF5177 21.62
2N"261 .... "."'" "00 MRF8CICM ...
2N....27 '20 "..... 1200 PUl868 '00
2N" 957 3.62 A5().12 2500 PU571 A ''''2N"956 2 92 """ '00 PU612 '00
2N"959 223 BlY568C 2500 "'...za '00
2N"9 7t1 19.00 BlY568CF 2500 "'.... '00,.""" 1231 COJ.t95 1500 "''''' 10.n
2N5106 ..a HEP7&$3014 ... PT978.f 2"30
2N5109 '" HE,.,." 1130 PT9790 ""70
2N516O 3 ..9 HE...""" "" SOIO.f3 '00
2N5179 '''' HEPS3005 '" 501116 '00
2N518.f '00 HEPS3006 1990 501 1'8 '00
2N5216 "7,50 HEPS3007 2"95 5011 '9 ' .00
2N55ll3 4,55 HEPSJO'O 11.J.t """ 7500
2N5589 e.e HEPS5026 '" TA79lM ' 00.00

HP35ll31E! TRWMRA2023-1.5 41.50
HXT R51O.f "'.00 -4(128' '0,90
MM l 500 3220 40292 11,!IO.."" ".

C HI P CAP AC ITORS

." 27pl 220pl ."""'.
We ean supply any "" "". 20"". ISOOpl

22pl "'. 270pl ,-,
oal\.19 e ll,p e<lPllC' 2 .7pl Hp' """, ""'",tors yo u ....'" nH'd 3 3p' "'" """ ,,""',

PRIC ES 39p1 "" """ """"ItO 10 .. .. .. 7pl "" ,.", -,
11 ·50 1 "9 5apl .""', ..", .,""',
51 . ' 00 '00 6 apl "Opl . ,." ""'"'0' . 1.0((1 " a2pl ."", SlOp/ .."""1.001 UP so """ "'"'' ""'" """'"12p ' ,.", """ .01Om'",,, '....' ""', 012m1

"" '....' """ .015m1
22pl """" """"" Ol llrni

$9 50

"'''"'"1650
es sc
12.30

""'"3.62
12.30
7(35
15(Q

$2 15

'"""' 00".

" 00
' 00

'"'"

$19 .99

$1150.00
50000
500 00
750.00
50000
400.00
50000
soc 00
50000
50000
50000

2500 ,00
500.00

FA IRC H ILD VH f AND UH f PRESCA LER CHIPS
zH9OD(; ~ "'Hz Pfescale< o.~1Oe by 10111
95H9IOC 3!10 MHZ PfeSCilIe< o.~ ,<!e by!>'6
1'C9OOC &50 MHZ PfeSCilIe< 00Yl<!e by 10111
l'C9'OC &50 MHZ PreSCilIe< O, ~ode by 516
llC830C 1 GHz o.~ode by 206&256 Pf.scal..
11C7OOC 600 MHZ Flip/F lop ...' 11' .ese'
I1C58OC ECl IICM
, ,c.400Mc.o« PhaMt Frequency Delec'or
, 'C2"OOMC(Q2" Dual TIL VCM
1, C06OC UHF Pfescaler 750 MHZ o Type Flip/F lop
1'CO!lOC 1 GHz Counler O;~;de by ..
'lC01 FC H,gll Speed Oual s... InpU' NOINOR Ga'e

W ISPER FA NS
Tn's tan 's super qu,e l, ethc ,en t cooling wlle re low I co usl ,cal d ,slurbance is a
mus' $,ze 4 68 " " 4.68 "" 1.50 ", lmpedance P' 019C,ed , 50160 HZ 120Vac,

$999

C RYSTA L FILTE RS: TYCOOO1· 19880 um... 21 94F
10.7 MHI Nar ' O'" BM'l<:I Crys'" F," ....
3 dB llanCI...""" 15 kHl ... ,n 20 d B bano...,d ' " 60 kHZ ... ,n (Q d B Wo""...,d ll' 150

kHz ... ,n
Ult' te 50 dB In...."on Ion 10 d B maJI . R'P9le 10 d B ..... CI. 0 ... 1- 5 p t 3600

oh s $5 95

MUR ATA C E RA MIC F tL TE RS
ModelS SF[H550 "55 " "IZ

SFB,"550 455 kHl
CFM 455E 455 kHl
SFE '07 107 MHz

TRW BROADBAND AMPLIF IER MODEL CA6 15 B
FreQ ultney rUlIQn,.. 40 MHz to 300 MHz
Ga'n: 300 MHz ' 6dB M,n., ' 7.5 d B Ma• .

50 MHI O'0 - 1 dB f rom 300 MH z
lIoltage 2.. ...,I1Sdc.1 220mama • .

C AR BIDE - CIRC UIT BOARD DRI LL BITS FOR PC BOARDS
SOle 35. 42. "', "9,51.52
SIze 53, 5.f. 55. ee.57, 58. 59. 6 1, 63, &t. 65
SOl• . 66
S,ze 1 2'5 1 ..5 ......
Slze 320 ...

TEST EOU IPM ENT - HEWLETT PACKARD - TEKTRO N IX - ETC "
H.wlan Pack. rd;

4'l1C TWT IImpllh"" 2 10 " Gc 1 waU 30 d8 gam
608C 10 me 10 "80 me .1 ull 10 ,511 in to 50 ohms S,gnl l G",n",.a IO'
6080 1010 "20 me ,1 uVl0,511 into 50 ohms S igna l Ge ne.a l0'
61211 450 10 1230 me .1 uV 10 .511 in to 50 o hms S,gnal Ge ne. a tor
61411 900 10 21 00 me , Signal Gene'ato,
616A 1.8 to 4 2 Gc Signal General or
6168 1 8 to 4 2 a c Signal Ge ne.a lO'
618A 3,8 to 72 Ge Signal Generator
618B 3.8 to 7 2 Ge Signal Generator
62011 7 10 II Ge S ignal Genera'or
623B M l crowa~e Tesl Set
626A 10 Ge 10 15 Ge sc....1Generalor
695A 12" 10 16 Ge Sweep Genera 'or

HAMLI N SOLI D S TATE R ELAYS ;
12O>ac a t 40 Amp s
Inpu l Vollage 3 10 310de
240 oae at ..OIImp5
Inpul V", t"ge 3 to 32 ode

YO UR C HO IC E $4.99

AtlAS C RYS TAL F ILTE RS F OR ATL AS HA M G EA R
5 52,2718
5595-2 7181U
5 595- 5OOI4JCW
5 595· 2 7lSB YOU R C HOIC E $ 24.95
5 595· 2 7USB
5 6"5·2 716
9 0 USBICW

73 Magazine · November,1980 217



decCr0ll.~c!ti

(f!..) MOTOROLA Semiconductor

Toll Free Number
800-528-0180
(For orders only)

The RF Line

MRF454 $2 1.83 MRF458 $20 . 68

NPN SILICON RF POWER TR ANSISTOR S NPN SILICON RF POWER TRANSISTOR

. .. designed 10' power ampli f ie r app li cat lo "~ I" Indu5lrl al. com
mercialand amateUf radio eq" lpment to 30 MHz,

de'''l''ed lor power amplifoe, appllca llO"S ," md uSl"al,
commellca l and amate Uf 'ad,o equ>pme"t to 30 MHl

• Specilied 12 5 Vo lt . 30 MHz Cha. aet erI5tlc~ ­

Ou tp"t Power ~ BO wen s
Mlnim" m Gain· 12 dB
Elliciency • 50'll>

•

• SpeCIfied 12.5 Volt. 30 MHI Cha' a<te"st lc~ ­

Output Powel BOWa ll ~

M,nimum Gal>'! 12 ea
EII>c,ency 50'l"0

• Capable 01 W,th ,r a"d>ng 30 1 Lo¥! VSWR IiU Ral l'<1 Po ur a" d VCC

NPN SILICO N RF POWER TR ANSISTOR

MRF472
$2. 50

designed prim arily for u~e '" la'ge 5<g nal output ampl ifIer , tage,
Int ended for u,e in CitIzen ·Band commu"'callO'" equ ipment
ope rat Ing a t 27 MHz, H, gh breakdown "o lt age, allow a high
pe. ce n tage of up·mod ulation in AM CHCu its

• SpeCIfIed 12,5 V. 2 7 MHz Character ist ic, ­
Power Outpu t · 4 .0 Watt ,
Power Gam « 10 dB Mmlmum
Efficiency " 6 5% TYPIcal

- 2
$46.4 5

440 t o 4 70HC

UHF POWER AMPLIFIER MODULE

• SpeCIfied 12 ,5 Vol t . UHF Chafi.cle"st 'c, ­
Qutp" l Powe, • 13 Wa tt ,
Mm lm um Gam = 19 4 dB
Ha , mo rl,cs 40 d B

• 50 n Inn ut/Ou lput Impeda rlce

• Gua 'a>'! teed StabIlit y drld Rug!l"drle,s

• Ga in Cont,o l Pin fo , Ma rlu ~ 1 0' Automa tIc Output Lev~1 Conuol

• Th in F , lm Hyb rid Co>'!st, ,,et ,O>'! G,.es Con.,stent P,·d o ,mance

arid Reliablllt "

de5<g rled 10' 12 .5 llOlt UHF powe, amplif;e ' aoplicat lo m ,"
I n d u~ l r; a l and commelc la l F M equ lpmerll operatm9 lrom 400

toS1 2 MHl

MHW710NPN SILICON RF POWER TR ANSISTOR

• Specif ied 13 ,6 V, 30 MHz Chafactefl~ tlc~ ­

Out put Pow e, ~ 12 W IPEP)

MInimum EffIciency · 40% ISSBI
Ou tput Po wer ~ 4 .0 W lCWl

MIn imum Elti c lerlcy • 50% lCWI
MI>'! lmUm Power Gain e 10 dB IPEP 8. CW)

• Charac te rlled fo r SIn gle Side barld and Large·S ignal Am plif ier
Apphc at l on~ Utdlling Low ·Lel/el MOd ulat io n.

• Commo>'! Collec tor Charac terization

designed prima. ily fo r use in sing le ~ ideba"d linear am pli fier
o ut put a pp l ica , i o n~ in ci t izen , band and other communica t ions
eq uipmen t ope,a l,n g to 30 MHz

$5 .00

MRF475

Tektronix Test Equipment

'>8 ' D< [ . """" "0" . " , . 81 l.... ' T"" Ht<l" Go" Pl.~ '0

Scopes with Plug-ins

50" oc " ,_ , " ... . ''" , N. 0."., T,,( . Dt to
"1_, \ ",,11 '1 PI.l I' "0 ' 1m, , . ... Pl'l I", 0" . _"

I'" OC t.1{>o< ' "".1 .... "0" . " , • 1..) 0'" .... . I'" 0' ''..,., [, ',

It ,oo
10, '"
1>,00

' •. >0
~, .,

'0.00

"."1'-''''
' 0.'0
' U XI

' .00,."
, ,, ,1 0

"6.00
1'> , II
• .00
' 00
' 00

~OO . OO

~ . oo

....'
61'>'
0161.,"'
"'00..,
~.,.

,,~O" ,."",00

"'""11'
"'"""I"".'""'!",
"~""'0

I'" 00
lOO.OO
1'>0 .00
1'>0.00
' 0,00
' j, 00
11."1
1<,00
'j,OO
'00
' 00

,Z,9'
" 00
" 00
'. 00
'. 00
'00

"",",J

""""'"""""'"4C " """"
" 11,,,\0'
U I \00

'" 10(;I 116/l lf.Ol.

""'" Qf,
811 '

'"18"";L".,,<,
..""'1.",

, '00
wi 00
'''' .00

' 00
110.00
'\ ,00
'>8 . ' 0
"W
11 .00

'''',OIl" 1 ,00
~\, OO

11,00
Ill. oo
91. 00
,,, ,00
101.00

Tubes
'1'<,=
l_'!lOO'
'""/'''''''"'''''''''•. W '•. ,t'"
' _' IOA
,,~

•."'00',.-
'''1'''"'".t IOf ' u
'tIl"'"
' u t "",
" 000'
'« lOOA

I l].Ill

'''' 00" 00
'00 .00
lLo ,OO
lS ] ,OO
.,00

, 1<,00
1]0 .00
1"-00
110 .00
1,,",00
I~O.OO

rton.ec
WOO
10,00
1\. 00
<\ ,00

li Z,\<)
se.oc
"00
" 00r;.oo
,".00
",.00

"00
, '" 00

""' " 00' '>0. 00
" .00

l00<J.oo
Z\OO , OO
1';0. 00
1"' .00
moo
' '>0. 00
~.OO

.,...... "1" Go" ., . , "
0."" ' "'' Pl ' l ,.
"" R". oc P ,~ 'n
'oopl' "~ '1'1 "
' ''''''''' O,,<t ' .. PI", I'... ,," Go " ~1ff..., ,, , , c""",·"., PI .9 "
T." ,..., Pl" ,n f" "0"'01"0 "'" ' ''. ' '
wi o....' . 0,,1 1,.,• • '.9 "
,..,,11 ,. tlnlt " ' " ]10f'\ " ... ' .. OC " 1""1
Ac D"',,,,,I .I " ,~ '"0.". , ' ''co ,_)'"'! tit t o IGK/ Pl" I_
0<.00 ' T"" ,.."li" tit '087.,.../ PI ' , ,.
,...,io , ' ...p P I"~ ,_
S"", ,,... '0, 1" " , '0 ,_, p> ,. "
Ao9I "'" P'., '"I ",~ ,_
. ' "" HI9' Go' " . ,,~ ,.
.i "" H'gh 0." PI ,~ "0.. .1,,," P'., "
Hi." """ OC ~ ;".,, ", '" Plo, ".,••b."" tit D" '"",'" .,'. "f." 0' ' . ";0' 0." " ,. I.
" " Pl,. I ' f " )A(l1\"1 ""' , f,_ ,
'q,. " ,. ,. 0.""'0' .• " 1""/
' " ...11fi" '", t. ""H'
Il£ (""p'''' P" ...I H '"..... I, p.', r., 1 ' I,. I, ·,
("".." P"O, .... ' ; f i "
Ti .. .. , . ,",.,. to,
.,..,•• Con',. ' "" i t
1",." ' ,,"'doo, "" ;,.0.,••1. Do. , T,.,. ~/ " ...
'0'''.' '0.". ) T"" "XIOO< I S<o..
OC " " (!<HI S<o.. "" """_t
D< " ISOOi ' " "", . " , _ "
D< "J:J>t< , "0..
OC to , (>Iii " 0" . _"
OC ' " , <>0< / S, "" _"

•
",,
••
TU_'

'"'"l A"
m
'1'1"',.luo
•
"'"'1/ '",,,,or
"I"">1/\1,
\)/10<

",,'
'"Ill,"
'"'"'"""~.".".,
""",
"'""
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

01ro'llo04l Coupler 2 '0 4G1ll 20<18 TyPI' N

General Microwave

ARRA
2416
3614-60
~U 520Jl

4684-ZOC
6oB4_20 r

Hewlett
H4BIB
HABI B
4116
X.8IA
X4878

vori . b!e At te ny,tor
Vari ab l e Atl e"uHOr 0 to 60<18
V"ia b l e Att e" uat ar 18 t o 26.5 (iIj,

variabl e Att enuator 0 to lBOoiB
V, d ab) ' Atte"uator 0 to IBNB

Packard
100 0","' Neg. Th..... istor Mou nt 1NEwj
100 0",", Neg The""i,tor Mou nt (USED)
ZOO 0""" Neg. Tn.,..,istor i'Iount (USrD )
130 0""" Neg. T~e,.,.i' tor ~un t ( USED)
100 olwlt< Ne9. Th..... ;,tor """"' ( USEDI

~ 50. 00
7S. &u

100 . 00
100.00
100.00

75.00

150. 00
100. 00
100. '.:.0
, 00 .00
120 00

MEMO RY DESCRIPTION PRICE

"00 " • 8 E P~()M ~ 7.99
271~125 I b " • 8 EPlIOM 5Vo lt S ; ng le Supply 20.00
211 4/ 9114 " • 4 StaUc RAM 4;Dn, 6.99
211412 " • 4 St a tic RA~ 250n, b.99
211 4U " • 4 Sta u c RAM l5(m, 7.99
4027 " • I Dynam IC RA~ J. qq
4060/2101 " • I Dy"am,c ~A/>I l.99
4050/ 9050 " • I Dynam IC RAM 3. qq
21l1A-lI8111 256 • 4 Stalfc ~A~ l.99
2112A·2 2 ~ 6 • ~ Stat IC ~A~ 3. qq
2115AL -2 " • 1 St o ti c ~A" ~~'" 4. q9
6104- l /4104 " • 1 Static ~A" llOn, 14. 99
/ 14 1-2 " • I St atIC RAM 200 n, 14. q9
'1t"6M1 LlO " • 2 St at i~ RAM 200ns 14, 99
9111 " • I St atiC RA~ JOOn, 10. ~9

C.P.u. ·S EGT.

Merrimac

Microlab/FXR

1J , HO, ..
4.99
e. qq
8. qq
9 . ~~

. "9. q9
14. 99
8 . 99

29.50
3J .00
1O.9Q
4. qq
5 . 99

I I . qq
22 .00
29. 00
14 ,9q
9.99

1 6. Q~

9.9q
q.9q
4.99
8 .99

14 , 99
1. ~9

15 . ~q

10. 99
9.99
9.9q
9. 99

11 q9

. "
9 . qq
1. 9Q

I ~ , Q9
5. 99
Q.99
9 . 99
q.99
9.99
9. 99
'.00
' .00
9.99

14. qq
ll. qq
I l . 99
, 00
, 00
9. 00
1. 50
4.50
t .SO
I. 17
2. 40
2.50

electroruc~

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

~ i cro proc es ,or
12B • 8 5 t . l1c RAIl 450n,
128 .8 St dli e RII'l reoos
128 , B 5 t a ti , ~A" ?50n,

'"".
'"."
"ik ~ug

""CRT Cont roller
C ~ T [ontrol1 ~r

A(lA
A(lA
SSOA
SSDA
••c
0- 600 BPS """~ ....
2400 6 PS Modem
~A MlCroprocessor
~8 _q Inte ..fa ce
F8 M'-""Ory In t",t dCe
r8 Direc t _ry Ace . "
'I i ( r oprocessor
Mic r nprocrssnr
~ icrovr o, . ssor

".
",pport ~ o r bSOO ,on ",
~ i cropr Q c e ssu r

f our Ait " irropr ""esso r
9 • b4 Digi t ol Storilge 8utter (~ lfO)

UART
Bit ~ilt~ G."erotor
f our Di g i t Count er/ Di , pla y Or1 v~ r .

Rppertory Dia l ler
P u , ~ Button T. lephone Oi. lle..
' ''ybOord Enr oaer
TV Ga"", Chip
UART
UART
UART
DMA Cont roll e r
C"""",ni e.lion Interlace
Sy, t "", Contro l ler & Bus Or ' . er
8 8it Input/Output Por t
2 of 8 Ton. EnCOder
l o~ Spee~ """d ....
Binary to P~one Pu1>.. Converter
B;nary to Phone Puho Converter
RS2J2 Oriv ...
RS232 R",ei ve r
A/O Co nverter SUbSy'tem
6 81t O/A Con , ..ter
8 Bit D/A (on ,erter
Lo~ le",1 Video De tector
Video IF Amplifier
l MI J J OP Amp lifier
Ph., .. l od lo op

Toll Free Number
800·528·0180
(For orders only)

MC~~OOl

MC~h8 1 0AP

>lC~68A I OP

MC~b8ll I OP

'I::682DP
>lC 6820l
'1l682 W
t<C 6882 IP
~(Mh~ lOl I

~C684 0P

~C6845P

M( 6~4)l

"1(68 50..
>lf68, OP
MC 68 ; 2P
M( b8S2l
M[ 6854P
MC 6~b OCJ C S

MC 6862l
M<J8 50N-l
M<J B52P
M<J852N
M<JHS4N
BI)lJ8 · 1
8000A
lHOCPU
6520
65JO
2650
T"Sl ooOM
TMS40Z4~(

TM5 60IIN(
MCI4411
A! 5_400ID
AY5 · 9Zoo
AY 5-91 00
AY5_ Zl I 6
AY ! - 8500
TR1402A
PR I4 n B
PTl482B
8151
8 251
8228
82 12
MC I44 10CP
MC I44 12
MCl 4408
MCla409
'1t14ML
11(14891.
"I(1405l
MCI406l
MC1401J /6 /l/8
MC 1330P
11(\349/50
MCII J3l
lM~bS

250. 00
25000

65.00
250.00
J OO.OO

75 . 00

esc.co
bO.OO
l5.oo
1>.00

100 . 00
100 ,00

75. 00
50 .00

250 .00
300 .00
300 .00
300 , DO

150,00
150 ,00
11S.00
250,00
250 .00

11 ;. 00

200. 00

l OO.OO
200.00
200.00
100 . 00
100.00
100 . 00
100 . 00
100 . 00
100 .00
25.00
25 .00

100.00

250.00
90.00
90.00
%. 00
95. 00
95 . 00

125. 00
125. 00
12 '> . 00
125 ,00
75 ,00
75.00

125.00
125 . 00
125.00
125.00
125 .00

Type SMA 550.00
J5.o0
50. 00
25.00

l GHl No t~ h fi lter
RF oete~ tor

e.a t o 12. 4 GHz No i,e Source
1.05 to 10 GIll Frequency 'leter
3,95 to 5.B5 (;H, Freq u"nry ""ter
'i.B5 to 8.2 (;Hl freQuenry Me t er

8.l to 12 .4 (;Hl Pha.. 'ihi lter ./ . J6(1v
1 t o 2 6Hz Var iab l e An.nudlor 6 to 120dB
wa.r9u ;de lId,pter
18 t o 26.; GIl, Cry,tol Oet e~ to r

18 to 26, 5 6H, Vorl,b le Atte"udtor
Bondp." Fj I te e 8 to 12 , ~ (;H,

100 otwl1, Ne9 Thermi,tor I'lount ( USEO I
200 ohm, Ne", n.rmi<!or ~u" t ( US£O )
200 olJm, BalanCe<! Neg . T~e .... ; ' t o r ~U" t (USE D)
5.85 to 8.2 &Hl Var iabl e Attenuator 0 t o SOd a
8.l t o Il . • GHl var i abl . Attenuator 0 t o 'iOdB

BOll 15 Vari,b le Atte"uator
80 1162 Vari ,bl e Attenua tor

fr.queocy Meter 12400 _ 18000 ~C

Hor n 8 . 2 _ 12. 4 GHl
X to N Adapt.r 8 . 2 . I l .4 (;Hl

Coupl er

Corr i09" ~i th 0 444A Slotted li ne Unt uned o,.tec tor Probe
and B09B COd". 1 'i l otted Se<tio n 2. 6 to 1B GHl
Corr iage ~i t h a 4428 Bro.dban~ PrObe 2 6 t o 12 , l GHI
and a XBHJ6 5l o tte~ Sect ion

n909 Directl o", 1 ( oupler 1 t o I l 4 GHI I OdB I ype N
22540A Oirect iond l Couple r 2 to 4 (;Hl IOdh Typ. 5M11
U5J8 Oirec(lona l COupl er 3. 85 10 8 GHl IOdB Ty ve SMA
n 816 Directiona l (o up ler l ,85 to 8 GHl 6d8 Ty pe SMA
22S39 Directiona l Couple r 1. 4 to 12 GHz lOdB Type SMA
2310; Di rect iona l (oup ler 1 to Il .4 Giil aose Type SMA
Di rect iona l Coup ler 4 t o 8 GHl 20~B Type N
Diretltonol Coupler 240 to 500 ~C 20dB Type N
DireCl io"" 1 Coupler 500 to 1000 M( 20dB Type ~

2200t Olre<tional Coupl er \.7 t o 4 6H z lOdB Type N
22011 Directiona l Coupler 2 t o 4 ~, lOdB Type ~

220 ll Dirert iona l Coupler l t o 4 GHz 30dB Ty pe N
Dl rec ti on. l Coupler 950 to 2 GHl 2Od8 Type ~

22001 Di rec t i ona l Coupler 1. 1 to 3 . 5 GHl 3Od8 Type ~

Ol rec ti oM I Co upler 2 to 4 GHl I Od B Type N
Co"ial ~ybr i ~ 2 to 4 GHl 3dB Type ~

Coa.ia l Hybr i d 950 to 2 GIl, J dB l ype N
U380 V" i4 bl e At tenu ator I to 90<16 2 to 2.5 GIl,
w'v egu ide to Ty pe N Adapter
Fi>ed At ten uator 8. 2 to 14.4 GHl 6 dB
wo, eguide

ll.4 to 18 GHl V ' r1 o ~ l e Attenuator 0 t o 60dB
e.a to 12.4 GHl ~ , r i a ~ l . Attenuator 0 to 60dB
~.r ia~le At ten uator 0 to 6Od8
Slo tted Li ne " i th Type N AddPter
8.l to 12.4 GHl Var ia bl e Attenuator 0 to SOdS
1.05 to 10 GHl Vae i a ~l e Allen uotor 0 to 40dB
8.2 t o 12.4 GHz Vari able Attenuator 0 to 45d8
J.95 to 5.8; GHl Yae i " bl e Atte nuator 0 to 4SdB
Frequen~y ""'te r 5.J to 6 .1 GHl
Fixed An.n uiltor<
fhed Attpn uato",
2692 Vari . b l e Attpnuatar +30 to 60dB

l Ha SA
J94A
NKZ92A
KAn A
KlI5A
843M

J46M
47BA
8H BA
JJ82
11BZA

84H 4
!'A H A
134/A
HollA
G531A
J5J1A

Y4 \ OA
X6laS
601· B18
16100

Narda

PRD

109'>/
401 3( -10/
ADI A-Wl
4014(·6 /
40 15C- 10/
4015C_ 301
][l44- 20
1040·20
)ll41 ·20
)1)4 )·20/
]003-101
) 00] ·]0/
.3 1)42· 20
]04l-JOI
n,74
Jon
Jon
/84/
22311
nO-6
3501

U101
XIOI
(101
205A/361
1958
18, 851
19oC
"00
588A
14D.'. ,C,O,E
l09J, 1
WU NSCHEl f NG .
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URPLUS PHONE, 13051 887·8228
7294 N.W. 54 STREET TW X: 810·848·6085
MIAMI , FLORIDA 33166 LECTRONICS

ORP.
WHOL ESALE - RE TAIL

~"

S0239
CB SPECIAL TRIMMER CAPS

Il" nd new printed ~ i rcui l boa rd lISs&mbly, Used In all HyGaln 40 Channel Can til in you r walch

10/$5.00 100/$35.00 e ll Iransceivers . Fits many other ma nu/aeluu" , ' unilS eree . Sque lch 3.5·20 pF & 5·30 pF

50/$20.00 10001$300.00
pollvolume control/channel setacl or switch not Included. Board $.75 ea., 21$1.25
' -9 - 7.50 88. SO·99- 6.00 .8. Dimensions 51$3.00
10·49 6.50 ea. tOO· up 5.50 ... 6~ ~ 6 '1>"

PL259
e ll SPECIAL WI40 ch SW Slme as above

POLY FOAM COAX
Amphenol t.s $10.50 ea. 50-99 $9.00 ea. 50 Ohm

.GOG: ea. 10-49 59.50 &a . t OO-up $8.50 ••. l ow Loss '" to RG174
Serviceman pecrer $4951100' S3.OOIs(r

E. F. Johnson 5 Meter No_ H~ G am ~ OCh ca Le s s C a se , Spea ke r , Kn o b s (as '51

Edge Mele. 250 UA. Fits on 518" , 1·318" ho le $14 95 e~ ULTRASONIC
MTG holes on each end H14'" behind panel NEW Hy ·Gain Remote 40ch C B LessCase, Speake, I'. Conlrol M,C TRANSDUCER
Black sc ale 0·5 bottom 1·20 lOP las,sl $1495 ea DelllCts sou nd 8boYe the range 01hum8n
$1.25 ea 51$500 ASTATIC T·UG8·0104 heeling! Tra nsmits & fecelvas

PREA MP oeeetcc mic ropho ne NEW E.F. Johnson Power MiciLess $2.50 ee , 51110.00
E. F. Johnson S ig n a l S tre n g t h w!cryslal element 3 Pin PIU9 sas ea Cord, Desktop Slyle $19,95 ea

Meter 200 UA 2'1, ' ~ 2 'i,' SQ mounts In MAGNETIC PICK UP
1',,-- ncre 1"' behInd panel Scale 1·30 db top ILE' CO PTLE'lS F: 5-6.6.1 C E RA M IC IF FILTERS TRANSDUCER0·5 botto-n focolh "Q'h (155101 10111 """ D,
$4.95ea 51$2000 2 m e" L. 1 1!1&" f i..d I~o. EFC L455K Conyarts mollon 10 IC voltage wlthoul

$1.50 .0, $3.50 ea. InIH:hanlullinkaga

PANEL METERS 25' MODEM CABLES
'I," x 2" wffl ' s hieldad ca ble

15' MODEMCABLES $4.95 aa .
$4 .00 ea 2 10f $ 7 .0 0 8 Posilion DIp SWItches 101J22ya wire wlahleld, l:l1f:229o w;.. wlahleld,

16 pin lAM p) $1 .50 ea. 082SP""onn l 0851 22ll-1 0825P conn l DB51226·1 SOLDER LESS TEST101$13.50 co..r"" .......... .,.,..... on one end

25·0· 25 dc Volt s I 2 ' I." x 3"
$5.SO N. 11l1$SO.00 $6.SO eo. 101$fi0.00 PROD (BLACK)

12 Vdc RELAY 12 Vdc RELAY Threaded typa, molded handla
0 -25 d c Vo lt s l 2 '1.' SPST 35 Amp Contacts S PST Open Frame $.40 ee . 10113.50

, 2 '1. "
0·50 a c Volts Open Fra me 5 Am p Contacts USED MUFFIN FANS

.S h u n t Re q u ire d · Rugg ed , g re a t fo r mobile use Mfg· Ma g n e c ra f t
3 blades, 11 0VAC. " 'I," sq.

$450ea 5/$20.00 $ 1.5 0 e a 4 /$5 .0 0 55.95
Double Row/Wire Wrap .100

22 pin5l0ouble Row/Dipped Solder 22 pins/Doubla Row/W ire Wrap
CW MINI SLIDE SW

2 5 p in s $ 3 .4g ea 10/$30.00 .tss 52,08ea 101$ 17.00 .156 $2.44 ea 101$19.00
OPOT .15 ea. 101$1.25

3 0 p ins $ 3.96 ea 10/$3 2 ,00 100 AS SORTE D DI S C C A PS
50 p ins $5.43 e a 10/$45.00 12 v DC Horn

(F ULL LEA DS ) 20 EA O F 5 ALL STAR AIR2" otarneter • 1'1, " deep
.75 each DIF F E R E NT VALUES $ 2 ,0 0 VARIABLE

Double Row/Solder Eyelet .1 56 3Il2.00
P ER PACK

6pins $1.10 ea lOIS 9.00 24·275 pF .75 ..a.

15pins $1.55 ea 1(l/$12.SO Autronic Elect AulO Alarm White Porcelain
22 pins $2.08ea 101$17.00 Easy Installation inde penden t c il' Egg Insulator RED SEVEN SEGMENT
43 pins $3.6fl ea 101$30.00 c uilS solid sta te 12Vneg ground 1 % "x 1" 5 0¢ e a . 3 for $1 .25 DISPLAY$5.00 ee.

C & K SWITCHES CAPS RADIAL LEADS
TI L 322P 51.00 e8.

Extralylic
P ART # MO VEMENT 4800 ~ F at 7.5 VDC

2200 uF @ 16V BOURNS' EDGE
7 10 1 O N/NO N E/O N S PST 1'1,, ' lenglh , 1" diameter

.25 aa. 10/52.00 MOUNTING71 0 3 O N/OF F/ON S PST
$3.00 each

7108 O N/ NO NEI(ON) S P S T
50 ~F at 200 VDC 5K pol singl.. tum1'/," ienglh x 'I. diameter SOLDER LUG·TYPE CA P S

7201 O N/NO N E/ON D PDT $2.00 aach SOUF@3SOV' ''0 ,3''L
3345W saries $1.50 ea.

$1 .0 0 EA 6 F OR $ 5 .0 0 15' MODEM CABLES 50 UF @ 45OV 1" Ox 2'1,'L
12 VOLTS @ V2 AMP

1"~22ga wi re w/shield, 50 UF @ 450V I" 0 x 3" L
DB25P conn & OB51226-1 60¢ EA. 5 FOR $2.50 Fllam"nl lrans lorme.

6 TV G A MES O N (1) C H IP Cover on one end $6.00 "a. 101$55.00
EFJ C R YST AL OVENS

1 ~. ~ x r x 1 ~ $ I .SO "a.

G e n Instr AY ·3 ·8 500-1 15' MOOEM CABLES
28 Pi n P lastic C ase 10il22ga wl.e w/sh;eld, 6VI1 2V 75° CTS DP6P ROT SWITCH

EVERYDAY LOW P RIC E $ 7.50 e a 08255 conn & OB51226-1 $5.00 ea.
covel on one and 56.SO 88. 101$60.00 .SO ea . 5112.00

IC SOCKETS
ASSORTEO ELECTROLYTICS Cambian AXIAL LEAD ELECTRO·

Gold Plated Wire Wrap LYTIC CAPACITORS
VALUEI MFO VOLTS '" LE NGTH PRICE

14 pi n .3 5 e a 10/$3.00 2uF @15V

16 p in .38ea 10/$ 3 .30
10uF @1 5V

63.000 • '" 3 ' , 5'1, .. 4.00 ee 2OuF @15V 12 aa.
10.000 • '" 1'I. " , 531 .." 3.00 ea CO MCO XTAL FILTER 5O uF @ 15V ,.,
2,700 • '" 1'I. " , 2'I, " 2.00 ee 73/a" ~ I" • ,~ .. 2.2 uF @ 25V $1.00'.000 • '" 1'I. " , " 2.00 ea 3.3 uF e 25V
3<>"" @ '" 1';' '' , 4 'I> " 2.00 ea 1J~C eW $10.OOu.

1uF @ 35V18.000 • '" '" , , . 3.00 ea Coax Connectors21.000 • '" 2'/, ' , 3 300 ea 2uF @ 15OV
r.ooc • &N I 'I, .. , 3'1. " 2.SO ea UG·2 7 31U B N C · FIUH F·M 2.50 25 uF e 25V

I
15 ea.

34,800 @ "" 3" , 5'1, ' 3.00 ea
UG-2 5 51U BN C ·M/UH F ·F 3.00 3 uF @ SOV ,,,

'''' • '" 1'I,, ' , 2'1r- 2,00 ea 5 uF @SOV 52.00500 @ roov 1'I,' , 3','," 2,00 ea UG· 146A/U N ·M/U H F · F 4 .50 10 uF @SOV

'" • 300' 1'I, .. , 3'1,' 2 00 ee
so @ aeov 1'I," , '" 2,00 ea UG -8 3B/U N-FIUHF·M 4 .50 250 uF @ 25V

}
10 ea.

UG·175 RG ·5 8 Ada p t 20 100 uF @ SOY ,,,
UG·176 AG ·5 9 Ad a p t. 20

5O uF @75V $2.00

All m"ra" . 1gU8 ranreed a flior " n y reaSon ~o u a,e "of s" rlslled. OU' P'O""CIS may oe relurned wl lh.n to da ys lor a lull re lun" /Iass s'"pp,ngJ Please _d" S3
TERMS: Io,:,:,,,,pp,,,g . nd "''''''''''g on a. ~ ~r"ers A"",f,o"al 5'10 Charge tor S"'Pplng an ~ rrem over 5 los COD:S.a ccePled lor omers rOf al"'g S5O.00 or mare All or"8IS

shl ped UPS unless Ol" erwise S eCII'e" ~ lo"d8 re SI"enls pleas e a"" 4% sales t a> M"" mum orde, t5 00

EQUIPMENT / COMPONENTS / WIRE & CA BL E / ACCESSORIES



• NOVICE STUDY GUIDE- SG7357-Here is a co m pletely new study
guide an d reference book for t he potenti al ham. Th is is not a ques­
t ion/answer memorization course. Electronic and radio fundamentals are
pre sented and explai ned in an easy-ta-understand fash ion, prepari ng the
beginner for the Novice exam. Includes th e latest FCC amateur regula­
t ions, as well as appli cation forms. Easily t he best path in to t he excit ing
world o f ham radio! $4.95.·

_GENERAL CLASS STUDY GUIOE- SG7358- A complete theory cou rse
for the prospect ive General or Techn icia n. Th is reference explai ns transis­
tor, amplif ier, and general radio theory, whi le preparing the Novice for the
"big" ticket. After getti ng your ticket, you'll use this guide again and again
as an electronics reference sou rce. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams, Under revision,
expected avai labi li ty is December 1980. $5.95'

''''<:~ "
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GUide*

NOVICE THEORY TAPES
Startling Learning Breakthrough':-~~~.-L

• NOVICE THEORY TAPES- CT7300- Start ling Learning Breakthrough, You'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tape s of theory and one o f
questions and answers from t he 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 giv ing you the complete set of our tapes for
the incredibly low price of ONLY $15.95.*
Scientists have proven that you learn faster by listening than by reading because you can playa
cassette 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.long 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 wi thout
fi rst listening to these tapes? Set of 4-$15.95.'
These tapes we'e made p,evious to reocent changes in fCC «nes. These minor changes do not aHect the theof'( involved, A new set of tapes
reHeeting these rule changes is being developed. Expected ava ilability is December t980.

• ADVANCED CLASS LICENSE STUDY GUIDE- SG1081- Ready 10 upgrad e your license? To prevent retaking the FCC theory exam,
you need the 73 Advanced theory guide. SSB, antenna theory, trans mitters, and electronics measur ing techn iques are covered in
detail in this easy-to.touow study guide. Special modes and techniques, such as ATTY, are also treated. An engineering degree is not
necessary to master the Advanced theory- t ry this book before visiting the examiner's office! $6.95,' (Published by TAB Books
previous to recent changes in FCC exam rnaterial.)

• EXTRA CLASS LICENSE STUDY GUIDE- SG10BO - Before going for your 1 x 2 call, it pays to be a master of the Extra class erec­
t ron ics 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 well as noise, propagation, and specialized commun ication tech­
niques. This book is not a classroom lecture or memorization guide, but rather a logical presentat ion 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 f irst! $5.95. '

~=c-=::::::-

"OUTRAGEOUS"
2S+ WPM_ CT732S_ This is t he tape for
that small l/'0up of overachieving hams
who wouldn t be content to Simply satisfy
the code ,equirements of the Exira Class
license, It"s the toughest tape we've got
and we keep a permanent lileol hams who
have masle,ed il . lei uS know when you 're
up to speed and we'll inscribe your name
in 73's CW " Hall of Fame."

" COURA GEOUS"
20 + WPM_ CT7320_ Code is wha t gets
~u when you go lor the Extra class li ­
cense. It is so embarrassing to panic out
iust because you didn't prepa'e yourself
with this lape. Though this is only one
word faster , t he code groups are 50 diffi­
cult that you 'll almost fall as leep copying
the fCC stu t! by comparison. Use's report
that they can' t belie.e how easy 20 per
really is with th;s fantastic one hour tape.

•
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" BACK BREAKER"
13+ WPM - CT73 13- Co d e Ilroups
aga>n, at a brisk 13 per so you w,lI be at
ease when you si t down In trent of the
sleely-eyed governmen\ lnspecto' and he
sta,ts sending you plain langualle at on ly
13pe' . You need Ihis extra margm to over­
come the panic whic h is universal In the
test si tuations. When you've spent your
money and t ime to take the test, YOU'll
thank heavens you had this back·bleaking
tepe.

Any Four Tapa. Far 115,95!·
S4 95 Each '·

"THE STICKLER"
6+ WPM- CT7306- This is the p,acl ice
lapa for the Nov ice and Technic ian U·
censes. It Is made up of on" Solid hour 01
code, sent al theolflc lal FCC standard (no
other tape we've heard uses these stan­
oerce. so many people tiunk the code
when they are suddenly-under pressu'e
- faced with cnaracters sent at 13 wpm
and spaced for S wpm), This tape is not
memorizable, unlike the zany 5 wpm tape,
stnee the code groups a' e enli,ely renucm
Cha,aclers sent in groups 01 l i. e,

"GENESIS"
S WPM_ CT7305_ This is the beginning
tape fo ' people who do not know the code
at all . It l akes them through the Wletlers,
10 numbers end necesserv punctuation,
complete with practice every step ot the
way using the newest blitz teaching tech­
n'ques, It is almost miraculous! In one
hour many people-Including kids of ten
- a' e abre to maste'the Code. The ease of
learning gives confidence to beginners
who might otherwise drop out.

73 CODE
TAPES

SSTV

~ SSTV~\
\ ~:~ J
\

I~ ~ "\-•• ·-.i

• SLOW SCA N TELEVISION
TAPE- CT7350- Prtze-wlnning
programs f rom t he 73 SSTV
contest, Excell ent for Demo !
$5.95.*

-uee the orde, ca,d in t he back of th is magazine or itemize your orde , on a sepa ,ate piece of paper and mail to: 73 Radio Bookshop • Pete,borough NH 03458. Be sure to in·
clude check or detailed c,edit card information. No C.O.D. ordBfs accepted. •Add $1,00 handling charge, Note, pnces subject to change on books not published by 73

Magazine. Questions reqa'ding you' o'der? Please write to Customer Service at the aboye address. Please allow 4-6 weeks lor de livery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



e BEHIND THE DIAL - BK7307- By Bob Grove. Gel more fu n out
of shortwave listening with this interesting guide to rece ivers.
antennas, frequencies and interference. $4.95."
eTHE CHALLENGE OF 160-BK7309- is the newest book in the
73 technical Iibrary. dedicated to 160 meter operating, Si Dunn oro­
vides all necessary information to get started on th is unique b and.
The all- important antenna and ground systems are described in
detail. The introduction conta ins interesting photos of Stew
Perry's (the King of 160) shack . This reference is a must for new
and experienced " Top Band " operators. Price: $4,95.'
er c Op·AMP COOK BOOK-BK1028-by Walter G. Jung. Covers
not only the basic theory of the IC oo amp in great detail, but also
includes over 2S0 practical ci rcuit applications , liberally il ·
lustrated . 592 pages, 5 '12 x 8 '12 , softbound . $12.9S. ·
e THE POWER SUPPLY HANDBOOK- BK730S- Need a power supply for a gadget you 're building? In the POWER SUPPLY HAND·
BOO K there are dozens ready-to-build, plus detailed steps for designing your own , There are circuits and parts lists for all kinds of
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 voltage, turn DC into AC, or AC to DC-1hen this is the book you need. With more than 400 pages, you should be able to find just
the circuit you need. Without a doubt one of the best power supply source books available, compiled by the editors of 73. $9.9S."

eWEATHER SATELLITE HANDBOOK - BK7370 - Simple equ ip­
ment and methods for gelling good pictures from the wea ther
satellite. Anten nas, receivers, monitors, fac simi le you can bu ild ,
tracking . automatic cont rol (you don't even have to be home), Dr.
Taggart WB8DQT.$4.9S. "

eTHE NEW RTTY HANDBOOK - BK7347- is a new edition and
the only up-to-date RTTY book available . The sta te of the art has
been changing radical ly an d has made all previous RTTY books ob­
so lete . It has the latest c ircuits, g reat lor the newcomer and expert
alike, $5.95.'
e PROPAGATfON WIZARD'S HANDBOOK - BK7302- by J . H.

, "~"""" ",¥ Nelson. When sunspots riddled the wortowroe communica tions
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a theory of propagat ion forecasting

,*... based upon interplanetary alignment that made the author the
most reliable forecaster in America today. The book provides an
enlightened look at communications past, present, and future, as
wel l as teaching the art of propagation forecasting. $6.95."

e SSB . . . THE MISUNDERSTOOD MODE- BK73S1- by James B.
Wilson. Single Sideband Transmission .. . thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio, J . B. W ilson presents several methods of sideband
generation, amply illustrated with charts and schematics, which
will enable the ambitious reader to const ruct his own sideband
generator. A must for the tectmtcenv-sertoue ham. $5.50, "
eMASTER HANDBOOK OF HAM RADIO CIRCUITS - BK1033 ­
This is an encyclopedia of amateur radio circuits, gleaned from
past issues of 73 MagaZine and carefully selected according to ap­
plication . You 'll find many you've never seen before, some new
twists on the tried and true, and several that have been long forgot·
ten but are well worth remembering. Where your interest ranges
from ragchewing to EME, from CW to slow-scan TV, from OX to
county nets, this handbook will be a welcome addition to your
shack. $8.95."

i
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e OWNER REPAIR OF RADIO EQUIPMENT - BK7310 - Frank Glass
K6RQ 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 servi cing, 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 your own station equipment. $7.95."

eTOOLS & TECHNIQUES FOR ELECTRONICS - BK7348 -is an
easy-to-understand book wrillen for the beginning kit builder as
well as the experienced hobbyist. It has numerous pictures and
descriptions o f the safe and correct ways to use basic and
specialized tools for electronic projects as well as specialized
metal working tools and the chem ical aids which are used in repair
shops, $4.95 "

eTHE CONTEST COOKBOOK-BK7308 -reveals the secrets of
the contest winners (Domestic, OX and specially contests), 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 card in lhe back 01this maga'ine or ilemize your order on a separate piece of paper and mail 10: 73 Radro Bookshop • Pelerborough NH 03458, Be Sure 10 in·
elude cheCk or deta iled credit card info rmal ion, No C,O,D, oroees accepted . • Add $1.00 handl ing cha' ge. Note: Prices subject to change on booh not published by 73

Magazine, Questions reqarding your Order? Please wril e 10 CUSl om" r see-ce at the above address. Please allow 4-6 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT = = ==..
eRF AND DIGITAL TeST EQUIPMENT YOU CAN
BUILD-BK1044- Rf burst, function, square wave generators.
var iable length pulse generators - l00 kHz marker , i- I and d sw eep
generators, audio osc , afl rf signal injector, 146 MHz synthesizer ,
d igital readouts for counter s , sever al counters , oresca ter,
microwave meter, et c. 252 pages . $5.95,'

_YOL. I COMPONENT TESTERS - lB7359- . .. ho w to build
transistor testers (8), diode testers (3), Ie testers {3j, voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3).
capacity (9), a measuremen t, crysl al checking (6), temperature (2),
aural meters for the bli nd (3)and all sorts o f miscell aneous data on
meters . , . using them, making them more versatile, making stan­
dards. Invaluable book. $4.95.'
.VOl. II AUDiO FREQUENCY TESTERS-lB7360- . . . jam
packed wit h all kinds of audio frequency test equipment. If you 're
into SSB, ATTY, SSTV, etc., th is book is a must for you ... a good
book for hi·1i addicts and experi menters, too ! $4.95.'

• VOl. III RADIO FREQUENCY TESTERS- LB7361- Radio frequency waves, the common denominator of Amateur Radi o,
Such items as SWR, antenna impedance , line impedance, rf output and fie ld st reng th; detailed instruct ions on test ing these
items inc ludes sections on signal generators, c rystal ca librators, grid dip oscillators, no ise genera tors , dummy loads and
much more, $4.95.'

_VOL. IV IC TEST EQUIPMENT-LB7362- Become a t roubl eshoot ing wizard ! In thi s fou rth vo lume of the 73 TEST EQUIp·
MENT LIBRARY are 42 home construc t ion projects for bu ild ing test equipment to work with your ham stat ion and in servicing
digital equipment . Plus a cumulat ive index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95, '

_----~::l=~.~~EMA~~~l:A~~~~,~~~7~ 2-~~~ml~~w~~k===
W8HXR begins with a bri ef h istory o f amateur rad io and o f
Jerry's in vo lvem ent in it. Part 2 detai ls many o f ham rad io's
heroi c moments. Hamdom's close ties with the contine nt o f An­
tarctica are the subject o f Part 3. In Part 4 the strange and
humorous sides o f ham life get the ir due. And what of the
fut ure? Part S peers into th e crysta l ba ll. $4.9S. "

.A GUIDE TO HAM RADIO - BK7321- bY Larry Kahaner
WB2NEL What's Amateur Radio all about? You can learn the
ba sics of thi s fasc inat ing hobby with this excellent beginner's
guide. It an swers the most frequen t ly asked questions in an
ea sy-goi ng manner, and it shows the best way to go about qet­
t ing an FCC license. A Guide to Ham Radio is an ideal Introcuc­
t ton to a hobby enjoyed by peop le around the world. $4.9S.·

.HOW TO BUILD A MICROCOMPUTER -AND REAll Y
UNDERSTAND IT - BK732S - by Sam Creason. The electron ics
hobbyist who wants to build his own microcomputer system
now has a practicat "How-To" guidebook. This book is a com­
bination technical manua l and programming guide that takes"lEW'. the hobbyist step-by-step through the design, construction,

" testing and debugging of a complete microcomputer system.
Must reading for anyone desiring a t rue understanding o f small
computer systems. $9,9S. ·

.lIBRARY SHELF BOXES - These sturdy white, corrugated, otrt-resrstant boxes each hold a full year of 73, Kilobaud Micro·
computing or 80 Microcomputing. With your order, request sett-st tcktnq labels for any of the following : 73, Kilobaud uscrocom­
puting, 80 Microcomputing, CO, OST, Ham Radio, Personal Computing, Radio Electronics, Interface Age, and Byte. Order 1 ­
BX1000 for $2.00" ; order 2·7 - BX2002 - for $1 .S0 each ' ; order 8 or more - BX1002 - for $1.25 each ".

W2NSO/l
S tyle Y

• QSL CARDS - 73 turns out a fantastic
series o f QSl cards at about half the cost
of having them done elsewhere because
they are run as a fill-in between pr inting
books and other items in the 73 Print Shop.
250 Style W -QW0250-for $8.9S' ; SOO
Style W -QWOSOO-for $13.9S'; 2S0 Style
X-QX025O -for $8.9S" ; SOO Style X­
QXOSOO -for $1 3.95" ; 250 Style Y- QY0250
-for $8.95"; 500 Style Y-QY0500-for
$13.95.' Allow 6·12 wks. for delivery.

Style W

•
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St y le X

• BACK ISSUES- Complete your conec­
non: many are prime collect abl es now.
cl assi cs in t he f ield I A full collection is an
invalu abl e compendium of rao ro and e lec·
t romcs knowledg e!

Single back issue-STOOOO ­
$3.00 " ;
2S our choice -ST2S00-$12.00" ;
2S your cho ice-ST2S01-$2S.00 ";
S your choice-STOSOO -$8.75 ";
10your cnorce-cSr t ccc - $14,00.'

.FREE BACK ISSUE CATALOGS are yours
for the asking .. . specify 73 Ma9azine and/or
Kilobaud Microcomputmg ba ck Issue catalog
when you send your name and address to us
on a postcard .

l~MAGAZINE
t;I BINDERS

• Preserve and protect your collec t ion for a lifetime ! Order these handsome red binders
with gold letter ing. $7.S0 for 1, 3 for $21.7S, 6 for $42.00. (Postpaid withi n USA, please add
$2.S0 per order outside USA.) Check or money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.

'Use the ord er card in the back of t his magazine 0' itemize you, orde, on a sepa,ate prece of pape' and mail to: 73 Radw 800ksllop • Peterbo rough NH 03458, Be su,e to in,
elude chec k or del ailed c,ed it card Informat io n, No C,O.D, orders aCcepled. •Add $1.00 handling charge. No te; Prices sUbiect to change on books 1'101 publiShed by 73

Magazine. Ouest ions ,,,qardi ng your ord er? Please write to Cus to me' ServIce at the above address, Please a llow 4- 6 weeks fo r delivery,

FOR TOLL FREE ORDERING CALL 1-800-258-5473



e THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- Wi th 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 refe rence data make this book live up to Its
title. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
enjoy a ham antenna-this is the book for you . From the editors of
73; published by Tab Books. Hardcover $12.95.'

e73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069­
by Edward M. Noll W3FQJ. Describes 73 different antennas for
amateurs . Each design is the resu lt o f the author's own ex·
penrnen ts covering the construction of noise bridges and antenna
line tuners , as well as methods for measuring resonant frequency,
veloc ity factor , and etanotoc -weve ratios, 160 oaues. $5.50:

• VHF ANTENNA HANOBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and construction of hundreds
of different VHF and UHF antennas .. . A practical book written for
the average amateur who takes joy in building, not full of complex
formulas for the design engineer. Packed with fabulous antenna
projects you can build. $5.95. '
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The ClANr B
Of Amateur 00Ic
"'adto Antennas-... .. ..-

.73 DIPOLE AND LONG·WIRE ANTENNAS- BK1016- by Edward M. Noll W3FQJ .This is the first collection of virtually every type of
wire antenna used by amateurs. Includes dimensions. configurations, and detailed construction data for 73 different antenna types.
Append ices describe the construction of noise br idges, l ine tuners, and data on measuring resonant frequency, veloc ity factor, and
swr. $5.50.'

.PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
-A manual describing how to equip a ham station with a suitable
antenna. A wide range of antenna topics, systems, and acces­
sories are presented giving the reader some food for thought and
practical data for construction. Designed to aid the experienced
ham and novice as well. Only $9.95.'

e TTL COOKBOOK - BK1063- by Donald Lancaster. Explains
what TTL is, how it works, and how to use it. Discusses practical
applications, such as a digital coun ter and display system, events
counter, electronic stopwatch, digital voltmeter and a dig ital tach­
ometer. $9.50.

eCMOS COOKBOOK - BK1011 - by Don Lancaster. Detail s the
application of CMOS, the low power logic fami ly suitable for most
applications presently dominated by TTL. Required reading for
every serious digital experimenter! $10.50.'

eTVT COOKBOOK- BK1 064- by Don Lancaster. Describes the
use of a standard television receiver as a microprocessor CRT ter­
minal. Explains and describes character generation, cursor con­
trol and interface information in typi ca l, easy-to-understand Len­
caster style. $9.95.'

• RTL COOKBOOK-BK1059-by Donald Lancaster. Explains the how and why of RTL (Resistor-Transistor Logic) and gives des ign
information that can be put to practical use. Gives a multitude of digital applications ranging from the basic switch to the
sophisticated counter. 240 pages; $6.50.'

Some
ofthe

~

NEW BOOKS
FROM 731

e HOBBY COMPUTERS ARE HERE! - BK7322- lf you want to
come up to speed on how computers work ... hardware and soft­
ware ... this is an exce llent book. It starts with fundamentals and
explains the circuits, and 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. $4.95. '

, ..I e SOME OF THE BEST FROM KILOBAUO/MICROCOMPUTlNG ­...\~'t.. BK7311-A collection of the best articles that have recently ap-
'\'~ peared in KllobaudIMICROCOMPUTING. Included is material onI the TRS-80 and PET systems, CP/M, the 8080180851Z80 chips, the

ASR·33 terminal. Data base management , word processing, text
editors and file structures are covered too. Programming tech­
niques and hardcore hardware const ruc t ion projects for modems,
high speed cassette interfaces and TVTs are also included in this
large format, 200 plus page edition. $10.95."

•Use the o,de, ca,d in till! bac~ at th is magazine o' itemize you. o.der on a separate pie<:e a! paper and mail to: 73 Radio Boo~shop • Peterborough NH 03"'..08, ee su.e to in­
clude che<:~ O' detaIled c,edit ca.d info.mat ion. No C,O,O. ceoers accepted, 'Add $1,00 handling cha'ge. Note : Prices subje<:t to change 00 books not published by 73

MaGazine. OueSI;ons .eqa 'd;ng ~our o.der? Please w.ife to Cus tomer Service at the above aooress . Please allow . -6 wee~s fa. de livElI)' ,

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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..................._.. . S14.00
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DOUBLE YOUR PLEASURE

Versatility Plus • • •
Work 80th 2 and 3/4 Meters
With Yaesu's New FT·720R

Priority channel with search-back feature.
Pause feature that holds, then restarts scan,
on busy or clear channels.

• Digital display of last four digits of operating
frequency.

• Single Control Head may be used for operation
on both 440 MHz and 2 meters via optional
switching box and remote cables.

• Extremely compact size, light weight.

The FT-720R series is a compact VHF/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-720AU 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 8-72 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, •
plus receive-only memory channel. •

• Scanning controls on microphone with
search for busy or clear channel.

• Optional 32 tone CTCSS module for
accessing private repeaters.

• Colorful , easy-to-read LED power
outputiS meter.

• Built-in 1800 Hz tone generator.

FT-720RUSpecifications
Frequency Coverage

Synthesizer Steps
Power Output

Sensitivity

FT-720RVH
144.00-147.99 MHz

10kHz
25 watts

.32 uVfor20dB
quieting

+ 6 kHz (-6dB)
+ 12 kHz (-60 dB)

440.00-449.975 MHz
25kHz
10watts
0.5 uV for 20 dB
quieting

Selectivity + 12 kHz (-6dB)
+ 24 kHz (-60 dB)

\7& § § Q::lJ v",~
The radio. v 480

YAESU ELECTRONICS CORP., 6851 Walthall Way, peremcunt, CA 90723 • (213) 633-4007
YAESU ELECTRONICS Eastern service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati ,OH 45246

p,,,,,, Arxl SPl"C,hc~"ons SubjecT To
Change WI!"""! NOlie" 0_ OtJhgal ion



Ask your Authorized Kenwood Dealer about the many
operating features offered by the TS-S30S .. .at a very
reasonable price!
NOTE: Price, specifications subject to change without
norlce and obligation.

$~!~~t~9D
TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON, CA 90220
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