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FACTORY DIRECT SALE!!
Wilson Electronics

MARK II
5ave 5105.90

MARK IV
5ave 51 12.90

• A t greatly red uced prices.
• Mark II and IV accessories.
• Introducing the new Mobile

Ampl ifier Charger.
• Battery and Five f ree Xtel pe lrs

of your choice with radio.

Mobile Amplifier Charger and Amplifier Specifications

AM'
Ulub lt:

" ~"
n ,Blle

(TVP) yp)

WMH 440TT Mobile: A mpli fier Charger ,.- 4 40 5 0
WMH 480TT Mobile Amp li fier Ch<'lfgi!:f ,.- 4 85 15.6
WA«O Broad B<!Ind Amplifier ,.- 4 40 48
WA480 Broad Band Amplifier t-e 4 85 15.5
WA2080 Broad B<!Ind Amphfier 10-25 20 QO 11 .0

MODEL NUMBER

o MARK II 1 lind 2,5 Watt 2m HH

o MARK IV 1 and 4 Watt 2m HH Rad ios
(tndUodt:1 b<ltlt:ry ftnd S2/Sl! ply. 5 Xtel pelrs of you r cl\olu )

o 8(-2 Desk Batte ry Charge r
o BP-4 Extra Bclttery Pack

o Le·3 leather cese
o l e-3P teetrer cese for t c ccn-tcoe - Pod
o TTP Touch-Tone' Pad (f actory Installed)
o MC-12 Mobile Charger Only
o WMH «0 40W Mobile Amphfler Charger
o WMH 480 BOW Mobile Amplif ier Charger
o WMH 440TT 40W Mobile Ampli f ier Charger with Touch-Tone'
o WMH 480TT 80W Mob ile Amplifier Charger with Touch-Tone"
o WA 440 40W No Tuning Amp li fier for Portable Radio s
o WA 480 80W No Tuning A mplifier for Porta b le Radio
o WA 2080 80W No Tuning Amp lif ier tor Mobile Units

P'd
P,d

SALE PRICE

$189 .00
212,00

31 .00
19.00
15.00
15.00
48 .50

135.00
199.00
271.00
1240,00
309.00
108,00
181.00
147.00

o VISAD MC

Zip _

I

o Mo ney Ordero Check

Expiration Date
I I--,f- ,II

_____ _ _ _ _ _ _ _ _ _ ___ _ Address _

State _City

Enclosed is $ ~ _

Card Number

xters 52/52

Name

TO, Wilson Elect ronics
4288 South Polaris Avenue
Las Vegas, Nevada 89103

Ship me all indicated on above chart,

Signature -::-_---:_---:---:_---:_---:---:== -:-:-= _
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ST. LOUIS

The May hamfestlcomputer
lest in SI. Louis has been rec
ognized by Ihe League and this
year w ill be a combi nation
MidwesUCentral Di~ i s ion AAA L
ccnvennon. Not bad when you
remember that this show was
boycotted last year by t he
League.

With Dynamic Dannals lor a
speaker, I would be eclipsed
anyway, so it is best that I keep
to my wo rk at home and see how
the show lares this year as an
ARRL convention.

Between st art ing a new maq
azine this spring, working on
ctans fo r a softwa re plant in
Ireland , getting ready to pro
mote tw o new modes of ham
co mmunications, laying plans
for getting amateur radio into a
bunch o f Third World countries,
and a few other things like that, I
can ill afford to take t ime to vtslt
nemtests. much as I enjoy them.

Amateur rad io has been in the
doldrums lor a year now and
there is a need fo r some ideas to
get it going again. The number
of new hams has been drying
up , .. oro-trmers nave been cet 
t ing fed up with the garbage on
the bands, repeaters are getting
killed by crazies, sales of equip
ment are way down, and many
dealers are lolding up .. , thi ngs
are a mess. I neve some ideas on
tackl ing this mess ... including
the FCC, which has been laying
bummers on us one after the
o ther for a couple of years, I was
going to present a comprehen
sive plan for gelling things go
ing at SI. l ouis, but instead 1" 11
hold it lor release in 731aler on.
Some o f the plan has to do with
the two new modes of ham com
munications which I will have
d iscussed with the industry at

Aspen in January, but which will
be kept secret lor a while.

COPING WITH PSYCHOS

cautomta has developed the
kerchunking nerd to a new art
form, the com pleat psychotic
repealer jammer. This has oe
verocec into a cult around Los
Angeles and has onven the
stra ight groups bananas.

My aovtce , wh ich seems (0 be
a drug on the market, is to f ind
out whether the straights are
smarter than Ihe fruitcakes. If
the FC group is winning, then
they obviously have the brains
on thei r side.

One approach is 10 turn help
lessly to the FCC lor assistance,
The odds are very high th at Ihey
w ill react poorly to this, being
gove rnment employees and
thus not accustomed to having
to deal with actual work . "
other than hand li ng reams of
fo rms . Remember th at the
amat eu r rad io " se rv ice" i s
repu ted to be sert-ooncmq. My
suggestion is to take this ser i
ously and get set up to do th is
policing. I favor taking mea
sures as st rong as are required
to get the needed results ... the
Pyscho Posse, it you wil1.

In my experience, physical
force seldom accomplishes any'
thing beneficial. It is difficu lt to
get a group together to brain
st orm a problem when all you
want to do is go out and break
some SOB's neck. But what you
want 10 do is put psychologica l
pressure on, not break arms or
cut coax. Look on such an ceca
ston as a blessing , an opportuni
ty l or you to try to outsmart a
nerd ... if you are up to it.

The chances are very good
that you will be able 10 enlist the
help 01 the nerd's neighbors,
too, for it is unlikely that some-

ooe who is so inconsiderate of
his fe llow hams is go ing to be
more considerate of people who
live around him. You may be
able to get some help from his
fe llow workers, who are prob
ably also suffering in their own
way. II is ~ery unlikely that
someo ne who is making a
career out of being a lousy ham
is going to be a pillar of his com
munity in any other way.

I would like to come up with
more concrete suggestions, but
most of the ideas which are
coming to mind are far too tteno
ish. Get together in a group and
brainstorm it. Not only will th e
exerci se of the brains be fun, but
YOU'll be surp rised at the oevn
ish ideas you'll come up with. All
yo u want to do is make li fe as ln
teresting for the bastard as he
has for you . . , right?

Of course, you can always
just give up, turn off your two
meter receiver. and move to
other ham act ivi t ies. This will
immediate ly solve your prob
lems. I presume you've already
considered th is course of action
and found it wa nt ing. Perhaps
you take a perverse delight in
getting mad at the buggers who
screw up the repeater? Well,
enter into the spirit of it and see
if you can, in turn, make lile
f rust rating and aggravating for
them.

If you continue to shirk your
responsibility as an amateur to
part icipate in the self-policing
action we are mandated to pro
vide and you insist on trying to
get the FCC to do your dirty
work, be prepared for the FCC to
react in some way that you don't
expect and for the end result to
be most unpleasant. can you
think 01 a single time when
someone has peti tioned the
FCC for rule changes that the
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TRIO-KENWOOD COMMUNICATIONS INC.
1111 W EST WALNUTI COMPTON, CA 90220

High quality•••top perform ance!

• RF AGe (-RGC-), wh ich acnvate s automati
cally to pre vent o ve rload from strong . local
Signals.

• AGC (selectable faslfslow /olf ).
• Dual RIT (VFO and memorylllJl)
• Three operating modes . . SSB. CWoand FSK
• Imp roved RF speech processor.
• 13 8 VDC operation .
• Also available IS th e TS-180S Without DFC.

which snn shows VFQ freq uency and di ller
ence bet ween VFQ and "bore " trequenoes
on the d igital d isplay.

• Full line o f mat cnmq accessories. Includmg
PS-30 base-station power supply. SP'180 ex
ternal speaker wi th selectable auo.o tuters.
VFQ-1BO remo te VFQ. AT-180 antenna tuner/
SWR and power meter, OF-lao dlgltallrequency
control. YK-BB CW liner. and YK-B8 SSB M er

All of these advanced fe at ures can be yours
and at an attractive price I VISit your local Autho
rized Kenwood Dearer and mquue about the
e xcltmg TS·1 80S With DFCI

160-15 mete rs. and 160 W PEPJ140 W DC on
10 meters (enti re band prOVided). Also co vers
more than 50 kHz (100 kHz With DFC) above
and below each band (MARS, etc.). and re 
ceives WWV on 10 MHz.

• Ad aptable to all three new bands.
• Im proved dynamic range
• Dual SSB "iter (opt ional). with very steep

shape fact or to reduce out -of-passband norse
on receive and 10 Improve c peranon o f RF
speech processor on transmit

• Slngle--converslQrl system With hlQhly advanced
Pll cucu u. uSing only one crystal With Im
proved stabi lit y and SPUrlOUS cbaractensncs

• BUlft 'ln rmcropeocessoe-con troned large digital
d isplay. Shows act ual VFQ frequ ency and dif
ference betw een VFQ and "M1" mem ory
frequency. Blinking oecrmat po ints indicate
"ou t of band " Monoscale dial, too

• IF shi ft .. .Kenwood's famous passband tUning
thai reduces CRM

• Selectable Wide and narrow CW bandwldlh
on receive {5OO-Hz CW nrter IS optional}

• Automahc serecnon of upper and lower s.oe 
band (SSB NORM/SSB REV SWitch)

• Tunable norse b lanker (adjustable norse 
sampling frequency).

Maximum convenience with optimum features
TS-180S

The 15-1805 I. Kenwood'. top-of-the-Une eu
solid-state HF SSBtCW/FSK transceiver. New
circuit-design technology has been incorpo
rated throughout the Iransceiver, resulting in
optimum receiw!r and transmitter performance,
a. well .s advanced operating featur•• that
every DXet', cont••t operator, and all Amateurs
would desire for maximum efficiency and
flexibility.
TS-180S FEATURES:

• Dig ital Frequency Control (DFC), including
lour mem or ies and manual scanning .Memo
ries are usable in t ransmit and/or receive
modes. Memory -shift paddle switches allow
any of the memory frequencies to be tuned in
20-Hz steps up or down, slow or last . w ith
reca ll of the orig inal stored frequenc y It 's al
most hke haVing four remote VFQs!

• All solid -state ... Including the fina l.No dipping
or loading . Just dial up th e frequency. peak
the drive, and operate !

• High power .. . 200 W PEPI160 W DC input on
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resul t has been other than corn
crete neglect or a disastrous
proposal which overkills the
problem beyond belief? This is
not going to change.

Some hams have been unhap
py over the FCC refusing to re
act at faster than their usual
glac ial pace (for which I give
thanks) and have gone on to get
their congressmen to put pres
sure on the FCC. This will, I
pred ict, result in even more
awful end resu lts. The FCC is
almost immobile, but when reel
Iy pushed (as by a conqress
man), it moves in a direction
which can not be predicted .
Leave it alone.

NEW RADAR DETECTORS

When I heard that every par
ticipant in the coast-to-coast
Cannonball Rally, which is a
race rather than a rally, had
used the Cincinnati Microwave
"Escort " radar detector, I sus
pected something was afoot.
None of the rada r detectors
which have been on the market
for some time has been spec
tacularly sensitive and some
have been incredibly insen
sitive. So, even at the high t icket
price of $300, it seemed prudent
to check th is new entry out in
comparison with the best the
field had to offer heretofore.

The 73 van, fitted out as a
trave ling office and radio test
lab, bristles wi th from four to six
radar detectors, giving us a
goad idea of the sensitivity, de
gree of falsing, relative merit ,
etc., of most of the popular
makes of detectors. The Escort,
ordered back last summer and
subject to a five-month delivery
wait, finally arrived and was put
on the test line in the van.

There is no shortage of effec
tive rada r detector tests in New
Hampshire, where virtually ev
ery state police car and most
town police are equipped with
moving radar. It quickly became
apparent that the Escort, the
fi rst of a new type of detector us
ing the superheterodyne princi
ple, is a breakthrough in micro
wave receive rs. We found that it
often gave at least double the
warning of the other detectors
. . . even the best of them.

When the Escort would light
up and start to beep , we would
have to look hard for the coming
police car. Sometimes we would
see it off In a parking lot a
quarter to a half mile away. At
other ti mes, we would eventual
ly see it pass us going the other

way. The unit has an S-meler on
it, so you can see about how
strong the radar sig nals are and
react appropriately,

Many of the standard detec
tors scare the hell out of you by
suddenly beeping away for no
good reason . Some take off
when you go under a br idge;
some sound when you are near
a radio station tower or a CBer.
Others just chirp lor no ap
parent reason at an. These false
reports detract from the value of
the detector. The Escort is sub
ject to false alarms, too, but It is
perhaps unfair to use the term
"false" since what it Is detecting
Is the signals from security sys
tems which are sharing the
po lice radar channel. You often
get these signals when you drive
by ware houses and st ores
where alarm protection is used.
These are seldo m in areas
where one would expect to en
counter police radar, so this
falsing has not been particularly
annoying,

The other detector manutec
turers have recognized the pow
er of the Escort and most of
them are bringing out their own
version of this superhet c ircuit
, . , and at about the same $300
pri ce tag. Whi stler has an
nounced the 0-1000, promising
quick deliveries. The Fox peop le
now have the SuperFox, with 3-4
weeks delivery quoted, Fuzz
buster, which faked some peo
ple out with the c laim that an
earlier model was a superhet,
has now announced for real
their new superhet.

Of the non-superhet detec
tors, we found the Fuzzbuster
and Bearfinder to both be good ,
with the Fox and Long Ranger
being just a bit better most of
the time. Our worst experiences
were with the Whistler and Cen
turion , which seemed to wake
up to the police at about the
time a poli ceman's foot would
be put on the van run ning board.

Why all this fuss over radar?
Considering that the van can
hardly go over 55 mph going
down a steep hill with the wind
in back of it , the likelihood o f ac
tually speeding is slight. The
problem is th is: Up in New
Hampshire, where most of the
radar is the moving rada r type,
we are all too familiar with the
roughly 30% error in giving ci ta
tions which goes with th is type
of radar, That's right; the testi 
mony in a trial of radar uni ts
recent ly brought out that about
30% of the speeding tickets giv,

en with th is type of radar are
given in error . This means that
the motoris t needs every possi
ble warning that a disaster is im
minent in the area so that he can
be super careful. When the de
tector sounds off , you first make
sure that your speed is well
below the allowed speed, then
you quickly make a check of the
traff ic around you (both the cars
going your di rection or the other
way), you look for trucks which
might g ive large targets on the
radar and which might be inter
preted by the police as being
your car by acc ident, and you
watch most carefu lly for the
police car.

We have mountains in New
Hampshire and it is all too com
mon to coast down a long hill in
neutral as a way to conserve
gas. To use the brakes would be
to Obviously wast e fuel. So
where do the po lice he in wait?
You know it , .. at the bottom of
tong hills. I remember a little
trap the police in Whitefield (NH)
had set up a few years back. At
the foot of a partic ularly steep
and long hill coming into town,
they had a few feet marked wi th
a not too obvious sign and a
speed limit of 5 mph. That cost
me $25 in a speeding fine one
day .. , $10 fine and $15 court
costs. Oh, I was speed ing . . .
they clocked me at 15 mph
through the area.

The radar detectors are also
handy when we are worki ng with
the ham 10·GHz equipmen t.
With them we can find out ll the
10·GHz stuff is working, which
all too frequen tly it isn't. Tha t
equipment spends more time on
the test bench than in service.

"220 CB IS DEAD" ,"

In case you run into a ham
with a convenient ly short mem
ory, it was not very long ago that
we were exposed to a bunch of
BS about who saved the ama
teur 220 band, No, it wasn't me,
though I did my little part , , . as
did a lot of other peop le. I bring
this up because there are some
hints that we are about to suffer
another emerdemen t of creott
grabbtng, all to the det riment of
those really respons ible.

I see that I am getting top bill 
ing as the villain o f amateur ra
dio in some quarters. I guess I
should be happy wi th any top
billing . .. it's something.

Perhaps I am too defensive
about enthusiasm for amateur

Con tinued on page 152



(616) 982-3296 WA8ZVO
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Heathkit Service Techs know their stuff and
you can count on them for answers on any
Heathkit HAM gear. Most problems can be
solved right over the phone. Those that require
hands-on service can be brought to one of the
55 Heathkit Electronic Centers throughout the
U.S. or sent in to the Heath factory. Either way,
you'll find reliable, experienced people who
know what they're doing. And that's a very
good reason to consider Heath when you're
considering amateur radio gear.

Free catalOg
For all the newest in

Heathkit Amateur Radio,
send for the latest, free
Heathkit Catalog . It's
loaded with nearly 400 ex
citing kits for your home,
work or pleasure. Send for

yours today or pick one up at your Heathkit
Electronic Center.

Heathkit' ~'"
Heath Company, Dept. 011-634 • Benton Harbor. Ml 49022

Heathkit Electronic Centers (Units of Veritechnology Electronics Corporation)
are located in major cities throughout the U.S.

See your white pages. AM-402



x ------'
'----

Propagat ion forecasts are
some DXers' staples allCl others'
etter-otrmer tea. All the monthly
magazines have a propagation
column and each has its uses.
They are all prepared using the
5&day forecast method, due to
the constraints of publishing.
Forecasts found in the various
OX bulletins and on the W1AW
en-the-au propagation bulletins
are based on 28-day recurrence
of solar phenomena wi th some
rest -mmute updating as neces
sary. One DXer who deserves
recognition for the service he
provides Is Ted Cohen N4XX,
who regularly supplies propaga
tion forecasts to bulletin editors
and others. Ted 's up-to-the
minute forecasts prove to be
more accurate than, say, the
local weather forecaster who
has thousands of dollars of
equ ipment at his disposal.

The value of propagation fore
casts in these euneoct-nch
umes is debatable. Those who
are lOOking for the exquisite
long·path openings on 15 and 10
meters may find the forecasts of
use, although long.path propa
gatlon is vastly more di fficult to
predict than short path. 'rcoeye
bands can generally be counted
on to provide the necessary
paths to what one is try ing to
work; the determining factor Is
availability of a station to work.
At least that 's better than during
the sunspot doldrums, where
both Sol and the operator at the
other end often seem 10 be work·
ing to the Dxer's detriment. Dur
ing December, the N4XX fore
casts, which are always labeled
Above Normal, High Normal,
Normal, Low Normal, and Below
Normal (or combinations there
of), totalled 9 Above, 14 High, 3
Low, and 5 combinations. No
days were relegated Below Ncr
mal status.

Those who noted somewhat
less than sterling radio condt
tions in January and February,
compared to autumn, are ad
vised that worry is not in order.
Typically, sp ring and fall provide
more excitement than the dead
of Northern Hemisphere winter ,
when propagation settles down
and lireworks abate. Look lor ln.
creasing delicious open ings,
especially on 20 and 15 long
path, around the end of March.
Meanwhile, enjoy the 40- and
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8O-meter bands, and 160 il you
have it, during their winter
peaks.

Any country you need is a rare
one • . . anything you have is run
of the mill. One year ago, Art
Westneat W 1AM ran his last list
of HMost Needed" countries in
the West Coast DX Bulletin.
Seventy-five st rong, the list read
li ke the blank spaces on the
countries li st of most operating
positions around the world. Den
nte Sullivan K6YCM took that
li st, subtracted the countries
which have been available in the
past year, and came up with a
final tally of the twenty·five
countries craved most. Now,
take a copy of this to your local
travel agent and get out the
checkbook!

25 places to visit In 1980:
1. BY China
2. VS9 Kamarans
3. XZ Burma
4. ZA Albania
5. VKtl Heard Island
6. VU7 Laccadives
7.70 PRO of Yemen
8. FB8W Crozet (on now)
9. XU cambodia

10. 3Y Bouvet (on briefly in 79)
11. VU7 Andamans
12. 3X Guinea
13. 60 Somalia
14. FR7 Glorioso
15. CE0 San Felix
16. YA Afghanistan
17. XV5 Vietnam
18. 9U5 Burund i
19. 4W Yemen
20. FR7 Juan de Nova
21 . S9 Sao Thome
22. HKtl Malpelo
23. SA Libya
24. 7Q Malawi
25. 5X5 Uganda

Now, if anyone out there
needs just 25 countries and they
match with our list, we'd like to
hear from you . Some sort 01
prize would be in order. Your
editor, who Is holding at about
290 after 20 years 01 on.agaln,
olf·again OXing, has ten of the
25, but the other 15 are enticing.
Admittedly, we worked most of
the ten In the early 70s and
haven't heard them since.

The li st is interesting from
several points of view. Ten of the
25 are islands. Nine are in Asia,
twelve in Af rica, two in South
America, and one each In
Oceania (Heard) and Europe (AI.
bania). Several have eeeen-

t ially zero population, including
Crozet, Bouvet, Juan de Nova ,
Glorioso, San Felix, and Mal·
palo. The Kamarans have only
about 2,000 sou ls and the An·
damans and Laccadives corn
btned have less than 100,000. Of
course, the most populous
country on Earth tops the list.

What seems to set these 25
countries apart is a commentary
on world affairs: They are all
either so down and out techno
logically that radi o is simply out
of the question or else they have
closed their doors to outsiders,
even outsiders from their "moth
er country:' They are all hard to
get to, to get into, and probably
impossible to get into with
radios. The Bahamas, they ain 't.

WARC is over, finally, and
amateurs will probably be get·
ting three new HF bands over
the next five years or so. The lm
pucanons are tremendous: 10
MHz will take much 01 the long·
distance load off 20 meters duro
ing years of low sunspot activl·
ty , 18 MHz will be the premier OX
band much of the time, and 24
MHz will give much of the res
c ination of 10 meters wh ile not
being qu ite so dependent on the
solar flux. However, most radios
in use around the world will not
be able to receive and transmit
on these bands with the simple
addition of a crystal or two, so
extensive use of the new spots
will depend on how much the
manufacturers gear up lor them
in the next few years.

What the new bands will do is
increase enthusia sm among
amateurs who have run out of
accomplishments to shoot lor
on our present bands. There will
be a "1 OXCC to be made on
each band, and the scramble
will be on. Some o f the five-band
awards will undoubted ly be ex
panded to eiqht-banders and the
rush for contacts and QSLs will
commence. Along with the
Phase Three OSCAR satell ites
upcoming. these new HF bands
will make the 1980s a banner
decade for DXing .

AROUND THE BANDS IN
DECEMBER

Possibly the high point was
an operation from the Centra l
African Republ ic , TL0BQ, by
KA1Ba, KA1BOH, and 18MPO.
Their week·long SSB-only opera
tion pretty much put the de
mand for this one to bed, except
for those on the CW Honor Roll,
however, who were stymied in
attempts to get a Morse con-

tact. Plans for an operation from
the Congo by this group were
thwarted. QSLs lor TLMQ go to
Giampaolo Nucciotli 18KOB, V.
Fracanzano 31 , 80127 Napoli,
Italy.

SM3RL fired up from the Mal·
d ive Islands as B07AM, working
mostly CWoSM3lTL Is a semi
permanent resident of the is
lands now and uses the call
8Q7AL Cards for either 01 these
go to SM3CXS.

WOOL and W6KG continued
their travels In tne caribbean.
Fallowing operation from Gren·
ada as J3ABV, they opened up
on SI. Vincent as VP2SAX; 9,000
contacts inc luded 141 cou ntries
and CQCW and ARRL 16Q.Meter
Contests. K1XA and K1TO coer
ated from SI. Vincent as VP2SX
during the CO CW Contest, also,
causing some confusion. QSL
VP2SAX to '(ASME and VP2SX
to AB1U.

TNBAJ returned to the bands
in late December and his opera
tions became more profess ional
daily. Another Novice operator
testing the OX waters from Afri·
ca is TZ4AQS, who l irst ap
peared in November, 1979. He is
Jan Wilhoit and his home can
sign in Holland is PEtlrAQS. His
QSL manager, ON6BC, assisted
on frequency lor a few weeks,
but Jan soon took the bull by the
horns and began working split
frequency pileups with aplomb.
He is found mainly on Saturdays
and Sundays on 15 and 20 me
ters, using a Kenwood receiver
and transmitter with dipoles. He
is expected to be in the Mali
Republic for two years, where he
is an electrician for a Dutch
company building roads.

Mar ion Island's ZS2MI
show ed on 20 meters in
December, the best t ime to find
h im is 05..Q600 UTC around
14240. The present ope rator
departs in Apr il.

Mike Smedal, formerly EP2L1,
now signs A7XO from Qatar.
Considerable effort resulted in
his equipment finally getting out
of Iran in the autumn and A7XO
is now found several times a
week on 20 meters. His QSL
manager is WA4PYF.

Four Norwegians began cp
erating from Svalbard in ne
camber. expecting to stay
until June. Calls and aSL
ro ut es are: JW1S0ILA40M,
JW7FOILA5NM, JW5IJ/LA5NM,
and JW8FG/LA8FG. Their quad
loops produce a booming signal

Conlinuedon page 137





Calendar
ARRl. OX Competition - Phone
aCWA aso Party-Phone
VirginIa aso Party
Europe and Alrica RTTY Giant Flash
DARC Corona l().Meter RTTY Contest
Tennessee aso Party
BARTG Sprinl RTTY contest
Yllnternational SSBers aso Party-CW
Wisconsin aso Party
aRP ARC Inlernallonal aso Party
YL International SSBers aso Party - Phone
HelveUa Conlest
DARC Corona la-Meter RTTY Contest
Florida aso Party
ARRl. Field Day
European OX Conlesl- CW
European OX Contest - Phone
Washington Stale aso Party
North American Sprinl
DARC Corona la-Meter RTTY Contest
California aso Party
European OX contest-, RTTY
Internallonal OK OX Contesl
DARC Corona la-Meter RTTY Contest

Contests
Robert Baker WB2GF E
J5 Windsor Dr.
Atec NJ (J8()()4

VIRGINIA OSO PARTY
Starts: 1800 GMT Saturd.y.

March 8
Ends: 0200 GMT Mond.y,

March 10
This party is sponsored by the

Sterling Park Amateur Radio
Club. The same sial ion may be
worked on each band and mode;
VA stations may work other VA
stations. The Central Virginia
Contest Club plans to put a
number 01 (are VA count ies on
the air during the contest.
EXCHANGE:

000 number, AS(T), and VA
county or state, province, ccun

''Y.
FREQUENCIES:

Phone - 3930, 7230, 14285,
21375,28575.

0tN - 60 kHz from low end of
each band and Novices' band s.

Check phone bands on even
hours GMT.
SCORING:

One point per OSO. VA eta
tions mul tiply tolal QSC points
by sum of states, provinces,
coun tries, and VA coun ties
worked. Others use number o f
VA counties tor the ir multiplier
(98 max.).
AWA RDS:

Mar 1·2
Mar 8·9
Mar 8-10
Mar 9·10
Mar 15
Mar 22·23
Mar 22·24
Mar 29-30
Mar 29-31
Apr 5-7
Apr 19-20
Apr 26-27
May 10
May 17·18
June 28-29
Aug 9-10
sept 13-14
Sept 13-15
Sept 14
Sept 27
Oct 4·5
Nov 8-9
Nov 9
Nov 15

certificates to high scorer in
each state, province, country,
and each VA county; to high
score Novice in state and out 01
state; and special certificate to
the top out-of-state score.
ENTRIES:

A summary sheet and a check
sheet are requested. Only a sos
on 160 through 10 meters will be
counted. logs must be received
by April 15th and mailed to:
Virginia OSO Party, PO Box 599,
Sterling VA 22170. Those desir
ing a copy of the results are re
quested to provide an SASE.

EUROPE AND AFRICA
GIANT RTTY FLASH

Contest Periods:
1400 to 2400 GMT March 9

0800 to 1800 GMT March 10
Sponsored by the IATG, this is

the 12th annual RTTY Flash
Contest as part of a new pro
motional prog ram for RTTY. The
basic purpose of this contest is
to increase interest in RTTY,
and , even more, to increase in
terest in intercont inental con
tacts rather than just lnterna
ttonal contacts. Remember, this
contest is valid towards the final
stand ings 0 1 th e Continent
Wor ld Championship. The con
test is open to RTTY SWls with
the same scoring rules. Use all

amateur bands from 80 to 10
meters on 2·way RnY only.
Each station may be contacted
on ly once on any band; addt
trona! contacts may be made
with the same station il a d if·
ferent band is used. The DXCC
list will be used for country
status except that the VEND,
W /K, VK, PY, l U, JA, and UA&9
call areas will be considered as
separate countries.
EXCHANGE/MESSAGES:

The message will consist of
RST, aso number, and cc ntr
nent.
SCORING:

Each completed exchange
counts 1point on 80140 meters, 2
points on 20 meters, 8 po ints on
15 meters, and 12 points on 10
meters . No points or multipliers
lor any contacts with one's own
country. Multipliers are given lor
countries and cont inents. A mul
tiplier is given for each country
worked on 20/1 5/10 meters. No
multipliers lor 80 and 40 meters.
A separate mult iplier may be
c laimed lor the same country if
a different band is used, up to a
maximum of 3 t imes. Only coun
tr ies which appear in at least 5
other logs will be valid as multi
pl iers. One's own country is not
a valid multiplier. The con ti
nents are valid as multipliers,
and for contacts with Europe
and Afr ica, both the sender and
the receiver will each receive 100
poi nts as a mul tip lier. 50 points
will be assigned lor each of the
remaining continents contact 
ed. An additional 100 point s will
be given for each contact with
Europe and Afr ica on 10 or 15
meters. Final score is then: total
aso points x total number of
count r ies x total continent
points + total points lor Europe
and Africa stat ions worked. Ex
ample: 600 aso points x 10
countries worked x 100 cont i
nent po int s = 600,000 plu s 20
Europe and Africa sta tions
worked on 10 or 15 meters, giv·
ing a great total of 602,000
po ints.

PROMOTIONAL PERIODS:
Two promotional periods are

inclLKfed in the contest as fol
lows: Saturday, March 9, from
1700 to 1800 GMT, and Sunday,
March 10, from 1000 to 1100
GMT. Stations operating from
North America, South America,
Australia, OCeania, or Asia who
contact Europe and/or Africa
during these hours will double
their points for these periods.
ENTRIES & AWARDS:

Prizes include grand prizes

(as usual, reserved for the four
urst place winners).Consolation
prizes along with medals and
certificates will also be award
ed. Use one log for each banet,
l ogs must contain: date/lime In
GMT, callsign, AST and aso
number, continents sent and re
ceived, country and continent
multipliers, points, and final
score. In order to qualify, all logs
must be received no later than
April 15th and be sent to: Prof.
Franco Fant i, Via A. Dallolio n
19,40139 Bologna, Italy.

AnYers entering logs in the
Giant Contest who have not per
ticipated in previous contests
will receive an additional bonus
of 5% of their unar score.

Usual disqualification rules
apply. l ogs with compil ing er
rors which exceed 10°;' of the
final score will also be exclLKfed
from the linal standing and will
serve only as check logs.

OARC "CORONA" H)·METER
RTTY CONTEST

Coniest periods will be held
trom 1100 to 1700 GMT
on the following dales:

March 15, May 10,
September 27, November 15
The DARe eV invites radio

amateurs worldwide to part ie
Ipate in the annual contest
which is held to increase RTTY
activity on the 1O-meter band.
There wilt be four tests within
the year with each test sco red
separately. Use the recommend
ed portions of the to-meter
band.
EXCHA NGE:

AST, a so number, and name.
SCORING:

Each station can be contact
ed or],ly once. Each completed
2·way RTTY OSO is worth 1
point. Mult ipliers include the
WAE and DXCC lists and each
district in WfK, VEND, and VK.
Also count each different prefix
as a multiplier. Final score is
total number 01 OSOs times
total multiplier. European coun
try list: C31, err, CT2, OL, OM,
EA, EA6, EI, F, FC, G, GC Gurn
sey, GC Jersey, GO, Gl, GM, GM
Shetland, GW, HA, HB9, HBtl,
HV, I,IS, rr,JW, JW Baer, J)(, LA,
LX, LZ, M1, DE, OH, OH&, OJ&,
OK, ON, OY, OZ, PA, SM, SP, SV,
SV Crete, SV Rhodes, SV Athas,
TA 1, TF, UAl3456, UA2, UA
Franz Josel land, UBS, UC2,
U05, UN1, UP2, Ua2, UA2, YO,
YU, ZA, ZB2, 3A, 4 U, 9Hl .

Continued on page 126



IC- 1A is me newest
Qd.ijlfion 10 I(OMs all mode trans

t\iei line. ~Ike the matching
<!- 5~ , ff1e 1€-251A has dual digl
tol-v'F<D's. ttiree memories, scan
ning (even 550), and many other
features you only get from ICOM.

Oath un", include the no
bocklash, no delay lighT chopper.
similar to the K:-701. as a standad
feature at no cost. Coupled TO the
mkroporcessor, this provides spliT
frequency operofion os well os
comRlere/y vaiable offsets.

Check the specs. and you'll
agree, either way you go, ICOM is
sim ply the best.
SPECIFICATIONS
Usted below are some of The

IC-551 specifications. IC-251A 's
specs are identical except where
noted (in bold).

Frequency Coveroge: 50-54MHz
(143.8-1411.19MHz)

RF Output Power:
SSG lOW PEP

(l- l OW adjustable) (lOW)
CW lOW

(l- l OW adMtal:>e) (lOW)
/WI4W

(Q-4W adjustal:>e) ( - )
FM' 10

(l- l OW adjustal:>e) (l-lOW)

Sensitivity: SSO/CW/ /WI
Less than 0 .5,uVfor 10dO S+N/N

FM' More than 30dO
S+N+D/N+D at 1,uV

Squelch 5ensilMty: SSG/CW/IW.
1,uV

FM' 0.4,uV(O.4,uV)

Selecllvlty: SSO/CW//WI
More thon±1.1KHzat -6<fj(1.2)
Less than ±2.2KHzat -6dIl (2.4)
<When Pass Band Tuning Unit is
installed: less than
1KHz or -6<fj)

FM' More than +7.5KHz at -6<fj
Less than +15KHz or -6QdO

Dimensions: 111mm (H)
x 241mm (W) x 311mm (D)

Weight 6 .1kg (5kg)
Spurious Response Rejection Raffo:

More than 6DdO

f<F VHf I UHF ,U.U.T[UR "IIID I,!II,RI,"[ COt,llMU"IIC.o.lIO" EDUIPMENT

ICOM
ICOM AMERICA, INCORPORATED

sees servcecentes located M :

21 12 1 1 6th~ HE 3331 To.w:rwocxJOr., Suite' 307
Ilelltwe, WA 98()()4 Dallas, TX 75234
Phon£ {206)4~8155 Phone (214)6~2780

r---------------------------------,
ICOM NORMAJION SEk«t
2112 116ttl Ave~ N-E.
Bdevue, WA 98(l().4

Pt.ase send m.: 0 te·SSt~ JhMf': 0 tC-251A
spedlk:ations shHf: 0 Usr of Authortz.cf ICOM o.all:1.

...".---------""'-----
"""'"ss; _

cnY' "A~ ,. _
L You mo~ Knd 4 tn«~ine COP'! 01 1M Iorm --------..1

--- - - - ........... ..... ..._ _ m>M,_.........~",.'~.'d FCC tlOOS Ilm,tJnq rI miSSIons





• Frequency accuracy, ± .1 Hz maximum - 400C to + 850C
• Frequencies 10 250 Hz available on specia l order
• Continuous tone

55-32

res
OUf new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by selli ng a dip switch ; no counter is req uired .
Frequency accu racy is an astonishing + .1 Hz over a ll temper
ature extremes. Mult iple tone frequency operation is a snap
since the dip swit ch may be rernoted . Our 55-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of course, there's no
need to mention OUT TS-32
I day delivery and
1yea r warranty.

• Frequency accuracy, ± I Hz maximum - 400C to + 850(:
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

Wired and tested: TS~32 559.95,55-32529.95

TS-32 Encoder-Decoder
• Size: 1.25 " x 2.0 " x .40 "
• High-pass lone filte r included that may be muted
• Meets all new RS-220-A specifications
• Available in a ll 32 E tA standard CTCSS tones

SS-32 Encoder
• Size: .9" x 1.3" x .40 "
• Availab le with either Group A or Group B to nes

Frequencies Available'

~ COMMUNICATIONSSPECIAUSTS
426 West Taft Avenue, Orange, Californi a 92667
(800) 854-0547 / California: (714) 998-3021

Groop B
TEST·TONES: TOUCH-TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 21 00 2350

.

•

Group A
67.0 XZ 9 1.5 ZZ 118.8 28 156.7 5A
71.9 XA 94.8 ZA 123.0 32 162.2 58
74.4 WA 97.4 Z B 127.3 3A 167 .9 6Z
77.0 X B 100 .0 I Z 13 1.8 3B 173.8 6A
79.7 SP 103 .5 IA 136.5 42 179.9 68
82 .5 VZ 107.2 18 14 1.3 4A 186.2 72
85 .4 VA 110.9 22 146.2 48 192.8 7A
88 .5 VB 114 .8 2A 151.4 52 203.5 M I



in Fig. 2. This was an early use of
transistors and diodes in RnY,
as may be seen by the type
numbers of the parts. If on ly I
could count how many 1N34s
and 2N270s I fried in those days!
This circuit has the same basi c
layout as the prevtous one, with
diode limiting (the 1N34s), am
plification, filtering, detection,
and keying, but, as is e... ident, is
a whale of a lot simpler.

Another tube con...erter sur
faced later that year (tubes were
far from dead, yet ), in December,
1964. Fred DeMotte W4RWM
graced the pages of 73 with his
tow-tube demodulator. Many of
the same features as before are
evident, but th is one used a
6AQ5 to achieve unipolar keying
of the loop directly, quite an im
provement over the polar relay .
Still used TV coils for filters,
though! As is obvious from Fig .
3, certain operat or conve
niences now were becoming ap
parent, li ke inclusion of cscn
roscoce output s and a metering
jack. Incidentally, the art icle
credits W4TJU for design of the
basic demodu lator c i rc u i t
shown.

Transistors gradually crept in
to amateur gear o...er the next
few years, and demodulators
grew In ability. The January ,
1967, issue of 73 presented a
demodulator that featured "au
restart." This Is the abili ty of an
incoming signal to turn on the
recetving station 's teleprinter.
Shown in Fig. 4, the c ircuit, by
W6AVZ, is a conventiona l de
modulator to which has been
added a second detector that
closes a relay whenever a mark
tone is detected. This relay ap
plies power to the te leprinter
motor. Although this is a rather
simple approach to autostart, it
works qui te well on clear chan
nels, such as VHF ASFK, where
Iiltle noise is encountered. For
HF or other exot ic applicat ions,
or where the ability to selective
Iy start up a machine is desired,
more in the way of logic c ircuit ry
is required. This is, however, a
good jumping-off point. By the
way, I am not slighting W6AYZ,
but his name and address were
not printed o...er the article. I
know he must ha...e been a good
guy - he used 88 mH toreros for
the shift fil ters; yea!

Next month, a look at some
more published designs, in
cluding some integrated c ircuit
applications.
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home-brew designs. What I will
try to show is the spectrum of
what has been published in pro
gressive amateur publications.
In subsequent months, more cir
cuits will be explored in this and
other areas of Rny. Manufac
tured units will be covered as In
formation is assembled.

To begin our survey, let's go
back some eighteen years, to
the April , 1962, issue of 73 where
Woody Da...ey W7CJB authored
an article describing the demod
ulator shown in Fig. 1. Rather
typical of that era's technology,
this con ...erter features a limiter
stage, mark and space ampli
fiers, and 6ALS diode detectors.
A dual t riode keyed a polar relay,
which keyed the loop, necessary
in many designs of the day. tn
terestingly, the tuned circuits
used for mark and space used
"TV width coils" rather than
toroids. These were both more
a...ailable and cheaper- then! I
would not say the same thing
now.

Abou t two years later, the
March, 1964, issue of 73 carried
an article by Robert Corbett
W1JJL which described the
rather simple design illustrated

ca
"

Fig . 1.
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ing World War II and the Korean
-contnct," large quantities of
surplus 'reretyoee equipment
found a final resting place in an
amateur's shack. These beasts
were usually large, power nun
gry, and possessed less than
Ideal weak signal qua lities. But
the price was right, and the
surplus market started many of
us on the Road to Rny (apolo
gies to B and B). As the surplus
market started to dry up and as
many of the defects in the "boat
anchors" became apparent ,
more and more demodulators
were " home-brewed," and a
multitude of designs were pub
lished ranging in complexity
from simple one-tube affairs to
rack panels full of shack neat
ers. Now, many of us find our
setves returni ng to commercial
unit s, this time made f or
amateurs, with all of the fea
tures one could desire, at a pri ce
to match!

This month, I will start an
o...erview of ...artous published
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RTTY Loop

Last month , I ind icated that
we were going to in...estigate the
demodulator situat ion. Well, as
the old saying goes, there is
more than one way to lead a
horse to water (or something
equall y non -vrcrenn. In this
case, demodulators can be ac
qui red from at least three
sources. In this month's column,
we will start to look at one of
them.

To begin with, where can you
get a demodulator and why do
you need one, anyway? For
those of you who ju st came In, a
demodul ator, so metimes reo
ferred to as a "terminal unit" or
"TU," is a de... ice which con...erts
recetver output, either at aud io
or i·f (intermediate frequency)
frequencies, into n y comoen
ble loop le...ere. Hi storically,
there ha...e been three wa...es of
demodulators a...enabre. Fellow-

Fig. 2. 13k resis tor across secondary of transformer not sho wn in schematic. Continued on page 136
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ST·6000 Demodulator $659.00
withaH4L

Demodulator..
ST·5000 Demodulator $239.00

Pulling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded .

With high-gain, wide-bandwidth limit
ers and extremely linear active detector
circuits, both the ST-6000 and ST-5000
Demodulators convert RnY tones into
strong, readable signals that display
bright and clear.

Tones necessary for transmitting RnY
are conveniently generated and receive
filters and transmit tones are accurately
set and matched to assure on-the-money
transceive operation.

Both the ST-6000 & ST-5000
offer these features:
Internal Loop Supply • Internal AFSK
Generator with CW ID Tone. Internal
Tuning Indicator. Autostart Motor
Control. Line/Local Loop Control. nY
Machine Compatibility. RS-232 type
DATA Interface 0 "High" or "Low" Tones
• 120/240, 50/60 Hz Power. Normal/
Reverse Switch. 170 and 850 Shift
• Active Discriminator. Metal Cabinets
for RF Shielding.

For our European customers. contact: Richter & Co. 0 3000
Hannover 1 _ 1.E.C.lnlerelco. 6816 arssonezt.ucano s Radio
Shack LId., london NW6 3AY. Erik Torpdahl Telecom, OK 3660
Stenfose Denmark

HAL Communications and
amateur radio serving
the 1980 Winter Olympics
through W.O.R.A.N,
(Winter Olympics Radio
Amateur Network)

Special Features of the ST·6000:
Mark-Hold. Antispace • Automatic
Threshold Control (ATC) • Decision
Threshold Hysteresis (DTH) . Keyboard
Operated Switch (KOS). MIL-188 and
CMOS Data Interface. Optional Oscil
loscope Tuning Indicator. Crystal
Controlled AFSK Tones. Active Input
Bandpass Filter. Pre-Limiter AGC
• Three Shifts (170 - 425 - 850)

Write or give us a call. We'll be glad to sendyou our new RTTY catalog.
HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217-367-7373
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Con tinued on page 148

since, if history repeats itself,
clubs may be hearing much the
same talk from most directors.

1. I think the ITU conference in
reference here was in 1971,
nine years ago, not 15, the one
where the League represented
us at Geneva and lost every
microwave satellite frequency
above 500 MHz for us . . . and
about 90% of those below 500
MHz. It was a total loss of over
138,000 MHz and it changed the
future of amateur radio totally.
The three new bands first came
up when Prose WalKer got to be
the Chief of the Amateur Divi
sion of the FCC. I visited him at
the time and he explained how
he had looked over the sbon
wave allocations and had found
three small bands which might
eventually be vacated by com
mercial interests as they shifted
to satellites and cables. Baldwin
may have decided to go after
them, but it was Prose Walker
who came up with the idea and
proposed it to the FCC.

2. Ask any ota- time ARRL
member when the IARU started.
It's been around for a long time
. . . certainly way before Baldwin
ever thought of working for the
League. The poor support of the
IARU, while insisting upon metn
taining control, has long been a
bitter pill for the European
amateur societies. Miller is right
that Baldwin did put an impres
sionable Canadian in charge.
Members of the Amateur Radio
Manufac turer's Association
heard from Mr. Eaton and drew
their unfavorable opinion of him
and IARU. I thinK I reported on
that sometime back, including
the double-talk from Baldwin at
the same meeting. Someday my
tapes of these meetings may be
valuable historical documents
.. . for it is all there on tape.

3. According to Eaton, only
countries where there were
member societies of the IARU
were visited in Africa . . .and
then it was on a lower level. I
think all members of the League
would like to see 8 full report on
the countries visited by Johnson
and the investment involved. I
can recall no time in history
where the League ever permIt·
ted members to have any de
tailed in formation on money
spent toward "saving our fre
quencies."

5. Being, essentially, a non
drinker, perhaps I am not a good
one to commen t on the cocktail

• • • • •
Don Is more realistic when

you talk to him individually. The
speech covered a number of
other incidents about WARC. It
sounded like t he League had all
the answers for the world, and
that outside of the U.S. and
Europe, everyone is a " cannibal
or ch ink." Basically the ugly
American approach. Needless
to say , this version of ham radio
had Dick Baldwin being the man
responsible for saving amateu r
radio from Wayne Green and the
cannibals.

At the end of his sermon
(which included no less than a
dozen pleas to join the ARAL),
Miller said the future of ham
radio lies in home-brewing .. .
not traffic handling, CW, or DX
.. . and that is hardly the stan
dard AAAL line.

Miller promises to give the
Board of Directors no peace un
til a lobbyist is installed in
Washington . He claims it is be
ing stonewalled because of cost
. .. abou t $100K a year. Ap 
parently the League is running
on money saved up during
World War II.

Someone asked Don about
NBVM. He says the League sup
port was all Baldwin's idea.
Dick's lack of technical back
ground caused him to be suck
ered by Tom Lott. The directors
went along with the NBVM
scheme as a "shot in the dark"
proposal to boost the League.
Miller, who has a PhD in Elec
t rical Engineering, says that the
system will work fine in the lab,
but that's about all it will do. He
said that we won't be hearing
about NBVM anymore.

This was the fi rst time I have
heard such a rampant attack on
Wayne Green or so many stories
about how conniving the AARL
is. I don't think Miller really has
any grUdges; I th ink they are
coming from Newington.

All in all , it was an interesting
eveni ng. Somehow I now have a
greater appreciation of where
your editorials are coming from .

Name and address
withheld by request

two-meter gear has caused it to
be used by Lat in American
countries for commercial use
(illegal according to interna
tional law) . . . this is another
reason not to buy it.

Hmmm. There do appear to be
a few minor inaccuracies in the
Miller talk which might be noted.
1'1/ tackle them by the numbers,

•
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destroy ham radio . .. he is
probably the lowest ham in
America tonight ... he will say
that the League's victory is only
luck.

B. The League managed to get
a ham on almost all of the sub
committees of the frequency al
location committee.

9. The official U.S. delegation
was ''very poor"; the ARRL is
responsible for saving all of
America's frequencies.

10. The Chinese orginally
wanted to use 28 MHz for land
mobile. To solve this problem,
the League officials took some
of the Chinese de legation
members to lunch and poured
several bottles of champagne
down them, then convinced
them to retract their anti-bam
stance.

11 . Wayne Green Is the
" world's greatest magazine
salesman . . . but he is not inter
ested in the future of ham
radio .. ."

12. By creating a typograph
ical error in the f inal draft of a
proposal that would have taken
40 meters away from the hams,
the League was ab le to prevent
the issue from reaching a vote
before the end of the con
ference.

13. The FCC is run by a CBer.
14. The new 10·MHz band is

Dick Baldwin's creation.
15. The Canad ians were

"bastards"; they voted against
the American position. They
wanted part of the zs-meter
band to use for a broadcast ste
tton . The off icial Canadian
reason was to improve commu
nications to the Yukon . . . the
real reason according to New
ington is to beam a signal at
Louisiana to convince them to
secede when Quebec does!

16. " The Japs" don't want
amateur radio (they voted
against the U.S.) and we
shouldn't buy their gear. Be
cause of this, the League will re
voke Okino Torishima's DXCC
status. The only reason it got ap
proval in the first place was an
attempt to be friends with the
JARL before WARC!

17. The presence of Imported
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I have just returned from a
very interesting amateur radio
club meeting. Don Miller, the
ARRl director, just gave the first
post·WARe speech by a league
official.

Miller is normally a pretty
staid individua l . . . but this
speech was colorful, erenoer
ous, and full of good 01' Amer
ican intrigue. It appears that he
was spouting the League line
(l.e., Dick Baldwin'S), which is
designed to thrill hams about
how clever the ARRL is.

I have summarized the high
points of this speech.

1. When Dick Baldwin left a
world conference 15 years ago,
he decided the hams would go
after three new bands in 1979.

2. The ARRL lop brass real·
ized that an international orca
nization was needed, so they
started the IARU and put an irn
oresstonabte Canadian in
charge. It is supported "under
the table by the League." Its pur
pose is to push for development
of amateur radio in Third World
countries .

3. To spread their inf luence,
the League hired Bruce Jonn
son, because of his skills as a
linguist. For several years he en
gaged in nonstop travel oro
moting amateur radio.

4. As an example of the
ARRL's effectiveness, Milier
cited an incident in Nicaragua,
where Somoza (a ham?) ap 
pointed a pro-ham radio dele
gate to WARC just days before
being deposed.

5. The money lost by the
League (in 15 of the past 16
years) equals the money spent
on WARC. This is "more than
$500,000." To promote ham
radio at WARC, the ARRL spon
sored three cocktail parties.

6. It costs $1 ,000 per day to
keep a person in Geneva. The
League had between 10 and 15
representatives there for the en
tire conference.

7. Wayne Green had nothing
to do with the success at WARC
. . . his efforts were intended to

1 1
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Table 2. The SIM and RIM Instructions.

•All masks are disabled by an external reset

RIM, Read Interrupt Mask 040

ACCUMULATOR BITS FUNCTION

00 RST 5.5 Mask
01 RST 6.5 Mask Reads the status 01 the current masks
02 RST 7.5 Mask
OJ Interrupt Enable Enables RST 5.5, 6.5, and 7.5
D4 RST 5.5 Input
OS RST 6.5 Input Reads any pending interrupt requests
D6 RST 7.5 Input
07 SID Bit Reads data in from SID input

Tab/e I . Internal 8085 Interrupts.
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Continued on page 149

data to and from memories and
the CPU and to and Irom I/O
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CHARACTERISTICS
Highest priori ty of all interrupts.
Nc n-maskebre, al ways "on ." Both edge
and level sensitive.
Maskable, logic 1 sensitive
Maskable, logic 1 sensit ive
Maskable, posit ive edge sensitive
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Loqic 1 loads SOD data to SOD pin (pin 4)

SIM, Sel lnterrupt Mask 060

FUNCTION

Mask Bits for RST inputs on 8085 Chip '
o = Enable
1 = Disable

Must be a logic 1 to allow masks to be changed
Logic 1 clears an RST 7.5 interrupt request'

Fig. 1. Use of a latch to demultiplex the 8085's low address bits.

'.0 " 00 ..

Fig. 2. Necessary gating to generate 8OlJO.compa/ible control
signals in an 8085 system.

derived from the rese t input to
the 8085.

The 8085 uses three control
signals to manage the flow of

000 054
000 064
000 074

RESTART ADDRESS
000 044

NAME
TRAP

RST 5.5
AST 6.5
RST 7.5

ACCUMULATOR BITS

DO AST 5.5 Mask
01 RST 6.5 Mask
02 AST 7.5 Mask
03 Mask Enable
D4 Reset RST 7.5
OS Not used
06 SOD Enable
07 SOD Bit

line bus, they are set up to inter
nally demultiplex the necessary
da ta.The ALE signal is distribut
ed to all of the 8085-compatible
devices to control these internal
functions. A typical latch circuit
tnat will demultiplex the ad
dress and data is Shown in Fig .
1.

The 8085 provides the high ao
dress bits (A15-A8) on eight out
put pins. These signals have no
other purpose and they are not
multiplexed. They are equivalent
to Ihe A15-A8 lines in an 8080
based computer. Some of the
other 8085 inputs artd outputs
such as interrupt (INTRI, inter
ru p t acknowledge (INTA) ,
RESET, HOLD, Hold acknowl
edge (HLOA), and READY op
erate as they do in 8080 sys
tems. There are also two new
outputs from an 8085: CLOCK

OUT, a 'rrt -compeume clock
signal 01 one-nan the system
c lock frequency and RESET
OUT, a signal that may be used
to reset othe r system compo
nen ts. The RESET OUT signal is

Microcomputer
Interfacing__----'

Christopher A. Titus
David G. Larsen WB4HYJ
Peter R. Rony
Jona than A. Titus

OUf past columns have con
centrated upon the 8080 central
processing unit (CPU), and our
interfacing and software ex
amples have all been developed
lor 8080-based computer sys
tems. A new processor, the
8085, is now available with all 01
the capabilities 01 the 8080, but
with a lew additional features
that make it worthwhile.

One of the main features 01
the 8085 is that it is software
compatible with the machine
cocIes for the 8080. Thus, a 303 is
a jump (JMp) instruction in both
systems. The 8085 has two addi
tional instructions that will be
discussed tater. Basic 8080 sys
tems generally include a clock
generator and a status latch err
curt l or external control 01 the
8080. These functions are now
provided for, wi thin the 8085. A
simple RC network or a crystal
may be used directly with the
8085 for the generation of the
clock pulses needed by the aye
tern. Many of the control signals
that are needed by ex ternal
devices are now generated in
the 8085 chip, fu rther reducing
the amount of exte rnal logic
that is requi red.

There is a price to pay for this,
though. The 8085 uses one set
of eight lines to transmi l both
data and address information.
In some systems, it may be nee
essary to latch the address bits
(A7-AO) so that they are readily
available for use in the system.
An Address Latch Enable signal
(ALE) is output by the 8085 to
control such a latch ci rcuil. You
may recall that this type of bus
multiplexing was also done in
the 8008, the first general-pur
pose eight-bit microprocessor
chip.

Another feature of the 8085 is
that there is a family 01 8085
compat ible devices that makes
small computer systems rather
easy to design. These chips in
clude the 8155 read/write memo
ory and the 835518755 read only
memory devices. Since these
devices require both the eo
dress and data information that
is multiplexed on a single eight·

22 Seventy·three, March '980
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0PfI0I0S
LCC7l, ....'

TRANSMITTER

Po .,Output: 2.5 watts rrwlimum f2I)1)mW
Delriation: - 5 kHz
Spurtouaradlation: -60dBorbl.$
ILlophoneI 'Condenser

(2000

Channel Busy Lamp

---- Transmit Indicator

,.....- Remote Spuker/llike Input

__ Repeater/Simplex Offset Switch

• 4 bit CPU chip for frequency control.
• Keyboard entry of all nequeoces
• Digital frequency display.
• aoo channels across 144 ·148 MHz.
• Up/Down manual scan, or auto scan lor busy/dear chamels.

10 kHz scanning steps.
• Frve channels of rnemoty
• Priority chamel with search-back feature.
• Keyboard lock to prevent accidental frequency Change.
• Memoty backup
• r &Xl kHz or odd repeater splits.
• Display ON /OFF switch lor battery conservation.
• Equipped WIth rubber flex antenna. wallmount battery charger,

earphone. shoulder strap, and bell diP.
• Sw'itchable AF output 2.5 watts (rrWtimum) or 200 mW
• Earphone lor private listening
• 2 Tone (Toucht~) Input from Keyboard
• Highly reliable LED frequency display (wor1<s in cokltemperatures

and does not fade with age)

C.,/Busy Auto Sgn SelecfOf"

/,

--- Display On/Off

"'- 5kHzUp

HI-Low Power Switch
(Bottom 01 C...)RECEIVER

Cln::uJt type: Double cooveesoo
~efOdyne

tmennediate frequenc::ses
1st IF_l07 MHz
2nd IF - -455 kHz

s..nailt\1ty: 0 32lNtor20d8qt Iii",
5' 11..... : - 75kHz .. dBdOwn
"'do ()O .. 200 rrtW al THO

Keyboard Lock --

BNC Antenna Connector

5qI_1ch Control and
T~ Squelch On/Off -c-,

CondenSOf' Mike

Keyboard Entry --

Audio Gain Control

Priority Channel

....Dlgit LED Readout --

..... , " Itll)::

SPECIFICATIONS:
GENERAL
F..-q-.q co...,..: 144-148 MHz
~ of ctt.nnea.: 800
~type:Fl

B lllilrt•• : MCd battefy pack
V......~t: 108 VDC

10"10 mlIlOnr'Jm
C4t'r_1t conaumpdon:

Flec:l8ive 35mA.. Ilched(l50
mA.I.Jl'lIql:'81ched with rnaICI1Un

THE YAESD
FT·207R

The ~hors&-and·buggy" days of crystal-controlled
ha1dies are gonel Yaesu's engineers have har
nessed the power of the microprocessor. bringing
yoo 800 channels, digital display. memory. and
scanning from a hand-held package. Only with
Yaesu can you get these big performance fea
tures in such a compact package.

Tomorrow's Technology-Here Today!



Leaky Lines__------'
Dave Mann K2A GZ
3 Daniel Lane
Kinnelon NJ 07405

A tap- tapping, but unlike Poe's
bird,

He needs no ~midnightdreary"
to be heard,

Nor chamber door on which to
rap,

He's heard across the whole
darned map.

On ev'ry band, from dusk 10
dawn,

The gross intruder carries on.
I'd love to swat that lousy

gremlin,
But who can ge t into the Krem

lin?

This small piece of doggerel,
rude and rotten though it may
be, points up a problem that has
been plaguing us for 10, these
many moons. There have been
all sorts of overtures made 10
the Soviets to t ry 10 persuade
them to take this intruder off the
bands, but to no avail. We don't
even really know what type of
device th is Russi an "wood.
peeker" may be, but we have a
notion that it is some sort of a
scanner. What purpose ca n il
serve? Surely there are more lm
portant communications lor the
Russ ians to snoop in to ",
mailers that relat e 10 politics
and inte rnational affairs. What
can possibly interest them, for
examp le, in monitor ing th e 8Z4
expedition as they did for hours
on end? Up and down the OX
bands they slide, in flic ting the
spectrum wi th their unwelcome
presence.

They zero in on any treouencv
occupied by anyone who may be
trying to work OX. If it is the Bus
stans' intention to irri tate, then
they are doing a remarkably
good job of it. Bul t cannot qui te
grasp the logic behind the tac
tic. Of what earthly use is this
constant jamming of amateur
radio?

They might well contemplate
this: that the common belief is
that this device of theirs serves
no other purpose than making
mischief through annoyance , , ,
that this may make it difficult for
us to take them seriously in all
other respects. The guy who
thought up the 'wcodcecker"
must be related to that other
clown who claimed that the Rus
sians invented - oerstor," The
woodpecker is a childish idiocy

that will win nothing but con
tempt and scorn for th e Soviets.

• • • • •

Some politician recently had
the effrontery to suggest that
far too much electric power is
being wasted through amateur
radio and that the energy con
sumed would be much better
utilized in the heating of homes
and the running of factories.

I've got a hot news flash: If he
really wants to accomplish
something worthwhile , he
should figure out some way to
store all the hot air that is gen·
erated by politicians, and then
perhaps we wouldn't need to
use any other source 01 energy
at all!

• • • ••
Word is out that Donny Os

mond, of the Donny and Marie
Show, has gotten a Novice
ticket and has joined the ama.
teur fraterni ty, We wish him
well, together with all other new
comers to our ra nks. 73 once
published an article which listed
au the celebrities who hold ham
licenses, and perhaps it might
be a good idea to upgrade that
piece, for many, li ke Donny ,
have become licensed since,
and some oro-nm ers ha ve
become inactive, wh ile quite a
few have gone on to join that Old
Brass Pounder in the sky.

One guy that nobody ever
hears anymore is Arthur God·
frey K411B. The trouble was that
every t ime he came on th e a ir,
hu ndreds who recognized his
dist inctive voice would break in
and the poor guy couldn't have
an uninterrupt ed OSO. The
same thing always happened to
the redoubtable Jean Shepherd
K20RS, who had a veri table
army of fans who wouldn't let
him come on the ai r without con
stant breaking.

Speaking of Jean Shepherd, I
must ten you about a brainstorm
of his.

Years ago, a group of us used
to hold nightly rag chews on 20
meters. These used to run well
into tne wee small hours of the
morning. Jean and I, together
with Dave Sohmer W2DJE, Jim
Meyle K2 PXX, Jack Po wers
W2JIA, Fred Arakelian W2MOI,
and several others, would con
gregate on about 14.260 (o ld
timers will recall that in those
days, about 1963 or so, we were
still operating under the so-

cal led " gen tl em en's ac ree
ment.' reserving the lowest end
of the phone port ion for AM
use rs) , Discussions were
generally frivolous, covering the
broadest possible spectrum of
subject matter. Rarely did we
get involved in anything serious
... it was all fun and games.

One night, Jean began talking
about the culture and growing of
beards (it was just about the
time that the hippie movement
was surfacing, and guys were
showing up all over the place
with hirsute facial adornments).
He announced that the net,
which he called "The Bearded
Network," was having its annual
drive for new members and that
anyone monitoring could join
simply by writing in and request
ing membership ... no initiation
fee or membership dues.

I don't know what possessed
him. , . it was strictly spon
taneous and unexpected. The
rest 01 us picked up his cue at
once, and from that time on,
each night 's session would
begin with a discussion relating
10 beards . .. famous historical
ligures who had worn them,
such as Abe Lincoln, Robert E.
lee, H. W. longfellOW, Walt
Whitman, the Smith Brothers,
the Twelve Apost les, and so
fort h. Jean announced that we
had a kit available which would
speed up the growth process for
yo ung men, and Dave o ffered a
boll led remedy for "beard lice."
Jack ra ised the question of
sleeping wi th the beard under
the shee ts while sleeping, or
outside 0 1 them, We observed
Roberts' Rules of Order .. , all
very proper, just like a Madison
Avenue corporate board
meeting.

All this nonsense took place
night aller night throughout the
long winter. All sorts of mail ar-

IHam Help
I need to obtain both the con

struction and operation man.
uals for an Eico 722 vfo kit. Also,
I need an operating manual for a
Hallicraflers HT-40 transmitter. I
will pay copying costs or copy
myself,

Bill Danielson
3428 Sooth Court

Palo Alto CA 94306

I badly need a schematic and
alignment instructions for a Na-

rived in response ... none of
which was answered, of cou rse,
Whenever anyone broke in to
complain about not having
received his membership card,
he would be advised that there
was a six-week delay due to the
unprecedented response.

So it went on and on, and we
must have developed a listening
audience of several hundreds.
God knows what this meant in
terms of absenteeism in
schools and on the job, for the
sessions never broke up before
at least 4 am.

Sooner or later it was bound
to happen. During the Washing.
ton's Birthday Sale down at Har
rison Radio, Dave Sohmer was
browsing around, looking for
bargains. He was wearing his
QCWA pin, as all good members
of that organization do, thus ex
posing his call sign to view. All at
once a young fellow in naval
uniform accosted him. " What
are you trying to pull?" he
thundered . " W h y, you 're
nothing but a phony. You don't
even wear a beard! No wonder I
never got that membership
card," he added. " Someone
ought to knock hell out of you."
Fortunat ely, this guy was all
mout h and no action . .. he
walked away in a towering rage.
Dave told methat at the moment
he thought the fellow was about
to tear him apart.

"The Bearded Network" tm
ally petered out. But it had been
fun wh ile it lasted.

Somehow, yo u don't hear this
sort of th ing anymore. People
seem so all-f ired serious on the
bands nowadays. There's no
room for humor and high spirits
anymore. If thaI's called pro
gress, I' ll cheerfully take hem
lock! Relief is just a swallow
away!

trona! NG-300 receiver. I will pay
to have a copy made.

Bob Amos
601 North Madden

Shamrock TX 19079

I would like to start a net on 80
or 40 meters to experiment with
the active.participation, rote
playing game, Traveller.

David Martin
1605 Singletree Lane

Bowling Green KY 42101
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New Products
RADIO SHACK Pl.UG 'N POWER
WIRELESS REMOTe CONTROL

SYSTEM

The new Radio Shack Plug 'n
Power Wireless Remote Control
System provides instant plug-in
remote control of from one to 16
lights, appliances, or other ec
operated devices wi th no wiring
or installation requi red.

The compact 4~/~" x 3'!z" x
3'12" remote control canter is
simply plugged into any ae cut
let in your home, off ice, or bust
ness. The lamp or appliance,
such as a TV, stereo, coffeepot,
or security system, Is plugged
into a switch module which then
plugs inlo an ae outlet.

Each lamp dimmer switch
module will control any incan
descent tamp rated up to 30
Walts, turning it on, dim, bright,
or off. Appliance switch mod
ules wi ll control appliances
rated up 10 15 Amps or incan
descent lamps up to 500 Watts.

An easily installed switch
module is also available to re
place wall switches for cont rol
of incandescent lights up to 500
Watts. Its functions inc lude on
and off by remote or local con
trol, and bright and dim by re
mote control.

Sixteen "house code" set 
tings on the control center and
switch modules are said to per
mit the use of several systems in
the same area wi thout interac
tion, or to control up to 256 in
dividual circuits. Any number of
switches may be operated on a
single ci rcuit as well. The
remote control center has but-

tons for "all-on" and "all-ott" that
can be used in case of an
emergency.

The Radio Shack Plug 'n Pow
er Remote Control System is
available from participating
Radio Shack stores and dealers.
Radio Shack, 1300 One Tandy
Center, Fort Worth TX 76102.

NEW 2 KW ANTENNA TUNER
KIT IS UNVEILED BY HEATH

COMPANY

A new 2 kW antenna tuner in
ki tlorm has been introduced by
Heath Company, world's largest
manufacturer of electronic kits.
Featuring a built-in balun, the
Heathkit SA-2040 antenna tuner
can be used with any type of
balanced or unbalanced feed
line. It tunes con t inuously be
tween 3.5 MHz and 30 MHz.

Incorporated in the SA-204O's
design is a continuously vart
able inductor said to give an in
fini te number of impedance set
tings for precise antenna match
ing . Inductor sett ings are ind i
cated by a counter on the front
panel. By noting settings on the
erasable front panel, the opere
tor can return quickly to a spe
cttrc frequency, especially help
ful lor net operations or contest
ing.

This antenna tuner features
suver-orateo straps and ro ller
contact assembly for minimal rf
loss at high frequencies. Its
large ceramic feedthrough in
sulators are designed to wttn
stand high voltage rf. The tuner
is capable of handling up to
2000 Watts PEP on sideband

and 100 Watts on CWo
The SA-2040 kit inc ludes a

de tailed Heathki t instruction
manual and can be buill in two
evenings. Upon complet ion, the
antenna tuner can be personal
ized with the operator's own
ca lls ign using st ick-on numera ls
and leiters inc luded with the kit.
The unit is housed in a black and
gray metal cabinet measuring
5-5/8" H x 14·13/16" W x 13-15/16"
D.

The SA·2040 antenna tuner,
and nearly 400 other electronic
kit s you build yourself, can be
seen at Heathk it Electronic Cen
ters or in the latest Heathkit
Catalog . A free copy may be ob
tained by wri t ing Heath Com
pany, Department 350-1 10, Ben
ton Harbor MI 49022. Reader
Service number 303.

CLUTIERFREE MODULAR
CONSOLES

In the frantic world of elec
tronics merchandising, manu
facturers and users of equip
ment often overlook the ob
vious - li ke what to set it on !
Even the most diligent reader
will fail to f ind more than a tiny
handful of furnitu re manufac
turers in the hundreds of equ ip
ment ads which support the
pages of a major hobby maga
zine like 73.

Fortu na tely, at least one
capable woodwor ker recog
nized the importance of rugged
quality, professional appear
ance. and reasonable cost: Clut
terfree Modular Consoles, a
otvtson of Clove rleaf Products.

I was privileged recently to
have the opportunity to assem
ble one of ciuttertree'e excellent
equipment consoles and was
very impressed with what I had

when I fin ished.
While it would be possible to

manufacture a cabinet made
from solid hardwood, it is far
more economical to use th ick
particle board with a natural
look ing f ini sh . This is the
philosophy behind manu factur
ing these equipment desks. The
f inish laminate is made from
decorative Ptyoctte», a high ly
resistant covering which offers
protec tions f rom solvents,
stains, cleaners, and even
burns.

The Clutterlree is available in
a nu mber o f options. A s
shipped, a lace board is provid
ed for custom cutout to receive
the components of the ham sta
tion . Whi le the customer may
wish to exerc ise the care reo
quired to make a good fit, he
may send measurements to the
factory before shipment and
skilled craftsmen will make the
cu touts for him at a slight addi
tional cost.

Once f itted, the sloping front
panel provides comfortable ac
cess to the operating con trols of
your equ ipment. Or, as shown in
the pho tograph, the opt ional
front panel may be omitted en
tirely and the equipment set in
place. This is especially handy
for those of us who can never
make up our minds as to what
equipment we are planning to
keep and what we are going to
swap at the next hamfest!

Tabletop room is quite spa
cious: nearly five feet wide by
2% feet deep. Cabinet room in
the pedestals is voluminous,
too. Plenty of space lor books,
logs, aSL cards, spare com
ponen ts, and whatever else
might be needed at the operat
ing position. A drawer model is

Plug 'n Power Remote Control System from Radio Shack.
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Cluttertree Modular Console from Cloverlea f Products.

Macrotronics' M650 computer interface is sold wired and tested lor
$2 10. "Select ' " and -sezecr 2- swi tches are for fu ture accessory m
stallation and are temporarily in use by the reviewer fo r trensmutec
switching functions.

-.

lor traff ic handlers.
The M650 RllY sys tem works

with t t o-baud ASCII cod ing or
st andard telepri nter Baudot
cod e at speeds of 50, 67, 75, or
100 words per minute (wpm).
Received signals may be in
verted from the keyboard, useful
in deciphering stations sending
upside down (mark and space
tones reversed). The unit al so
has provisions for sending the
FCC·requ ired CW identif icat ion
(ID) in Morse code at the end of
each transmission, then auto
matically transferr ing to the
receive mode. The ID message
is keyboard programmable. In
additi on , t here a re eight
message memories available,

Continued on page 144

_.-=:=IC--I : I :

DUffer while you are receiving an
incoming message, wh ich al
lows you to have full ed it ing and
correction control over what you
compo se. When it's your turn to
transmit , you enter the send
mode (by depressing a partie
utar key on the computer's key
board); the transmit buffer will
begin to send what's stored In it.
You can cont inue to type ahead
into the transmit buffer, which
will be displayed at the top 0 1
the screen. Instant replay 01
rece ived messages is a lso
po ssible, so that you can send a
received message back to the
originat ing stat ion . Incoming
messages can be saved on the
compu ter'S buut-tn ca ssett e
recorder and played back at a
later t ime - an exce llent feat ure

RTTY Features and Capabilities

The system produces a three
level split screen display on the
PITs video monitor. The trans
mit buffer is displayed on the
top 6 l ines o f the display and the
receive buffer is presented on
the bottom 12 lines. The middle
2 lines disp lay " rea l -t ime"
characters as they are being
transmitted over the air. With
this buffered system, you can
type ahead into the transmit

Radiotelet ype (RTTY) is a rap
Idly.g rowing form of amateu r
rad io communications, espe
cially in its most advanced
"d igitized " form. Elec tronics has
taken RTTY ou t 01 the woods, so
to speak, by enabling compac t,
state-of-the-art e lectronic ter
mina l equipment having lew if
any moving parts that replace
bulky and noisy mechanical
teleprinters.

One can easily get on RTTY
today by three means: (1) buy ing
surplus mechanical teleprinter
equipment - the c lassic metn
od; (2) bu ying o r build ing a
"dedica ted" RllY system, ex
amples be ing the type of gear
sold by HAL Communications
and Micro log; or (3) building or
purchasing a home computer
interlace unit.

I chose to go the third route
lor reasons o f economy and
simplicity, having already pur.
chased a PET, and being unwill
ing to devote $60CHOO or more
to a single-purpose dedicated
RllY system. I was immedi ately
attracted by the Macrotron ics
ads lor the PET and Rad io
Shack TRS-80 interface adapt
ers that began to appear in the
ham magazines last sp ring. I
was so ld on the PET M650 inter
lace as a way 01 almost instant
ly getting on the air on RTTY.

My " Instant" conversion to
Rny dragged out to nearly six
months due to product ion prob·
lems encountered in gearing up
the interface units lor sale.
What uneuy arrived was surely
worth the wait - a very profes
sionally wired-and-tested "black
box" complete with debugged
software and an extensive in
st ruct ion manual. All that was
necessary was to add my own
AFSK (aud io Irequency shift
keying) unit and connecting
ca b les fo r it , required to
modu late the transceiver's sse
Input to produce Ihe FSK tones
by wh ich RllY is transmitted
over the air. let's look at some
0 1 the features of the M650.

now available at additional cost ,
making the conso le a beautiful
piece of o ttrce furniture as well.

Height o f the tabletop will ac
commodate a wide range 01us
ers' knees and permit leg-cross
. I 'lng, 00 .

The upper shell is qu ite rig id
when securely locked down by
the mounting screws; a vert ical
d ivider doubles as a center
brace. This shell is a logical
place to put a clock. lamp,
speaker or any o ther light ap
pliance or paraphernalia.

Because 01 the substantial
we ight o l lhe hefty console, it is
a good idea to examine carefu lly
the component packages upon
arriva l from the shipper. The
f in ished wood is we ll packaged.
but shippers have a tendency to
find the weak spo ts! In OUf par
ticu lar case, a ten-tare hole
showed that a ta lented torx-ntt
operator took careful aim before
skewering ou r conso le! Our
replacement met the same fate
and was refused upon delivery .
Needless to say , we are now us
ing a different sh ipper ! n's
heartbreaking to see a line piece
o f caretuuv-rnaoe furni t u re
become a ba ttleground lor war
games.

Your console will consi st of
three packages. Final assembly
is easy. The two pedestals are
fUlly assembled already. Alter
they are spaced appropriately
apart, you simply set the table
top in place, insert the screws
provided, and tighten up. The
upper shelf is also a snap to
complete; members are already
slotted lor a sure f it. Average
assembly lime Is less than an
hour. When the job is finished,
you will be proud of you r prod
uct. It is handsome, modern,
durable, practically designed,
and reasonabl y priced.

Clutterfree Modular Consoles
are $169.95 and are available
from Cloverleal Products, PO
Box 5103. Tacoma WA 98405.
Reader service number 476.

Rober1 B. Grove
Brasstown NC

CHECKING OUT THE
MACROTRONICS M650 RnY

INTERFACE UNIT

If you're a ham and own a
home microcomputer, you'll
want to read up on a way 10 get
on the air on RnY and ON us
ing your computer. The Macro
Ironies M650 interface unit is de
signed to convert the PETTM
computer to a first-class RTTY
and CW terminal.
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$1199.00

$629 .95
13 9 .95

5BTV

•
MBII TUNER :
3kW, 160-10 met ers.

20 1.00

$ 1400.00
S12OO.OO

SA VE $200.00

PACKAGE 2
FT207 R Sy nthesized

2m handheld $399.00
KLM PA2- 2SB

Power Amplifier 92 .95

To tal Regular Price $491.95
SALE PRICE $441.95

SA VE $50;;;:.0..0 _ .

FT207R :
From YAESU - 2m
FM XC VR. Handheld
complete ly synthesized,
d igi tal readou t , key
bo ard access, 2 watts,
4 memories and much
mo re .

TL922A:
Bird Mode143

wit h 2500H element
and carryi ng case

Total Regular Priee
Sa le Price

Amplif ier : 2 watts in . 25

TOT AL REG ULAR PRI CE $919 .90

SA LE PR ICE $769 .90

0'
TS520S E $629 .95

AT B34 Cushc rah TriBande r $289 .95

TS520SE : 160-10 meters .
200 watts P.E .P,. speec h
processo r, noise bl anker. ex
ce llent sensitivity and m ini
mum cross-mod.

TS520SE
Hust ler 5BTV Vertica l

KLM )J&~~illJ
I

••••

~KE~WOOD
. ~

.0.
k:t~
Model 43

" ill

Svncom 51 wit h TTP :
From T empo - t he
world 's first synthesiz
ed 800 channel hand
held transceiver. in
cludes battery pack,
charger, tele sco ping an
tenna and 800
channels!

TS520SE

$1 199.00
295.00

$1494 .00
$ 1294 .00

SA VE $200.00

K LM PA2- 2SB Power
watts ou t.

PACKAGE 1

'~ ;;~(::,(~T~O~TA L R EGU LAR PRICE $769.90
/ SA LE PRI CE $ 649 .9 0

SA VE $120.00

Tempo 51 w(TTP $339 .00
KlM PA2 -15B

Power Amplifier 92.95

To tal Regular Price $431.95
SALE PRI CE $396.95

SAVE $35.00

ATB34

TL922A : 2kW P.E.P.,
16 0 -1 5 meters, 3-500Z
tubes.

TL922A :
MBII Tuner

Totlll Regular Prics
Sale Price

!
~.

k

I
I

,,

$375.00

149 ,9 5

$ 524.95

$4 24 .9 5

$5 9 4 .02

464 .02

$366.1 5

2 66.15

SA VE $ 100.00

, .. CO"
oJ 1JtI c

""......O. _ .O••O• .J 570

TECH 300 - $100
TECH 310 - $130

0><0<. "I M"""'.".. n o ' " 0ho' ......... ,...."" ,'_,~, ,.

"",",,"" o,,~v<k """""
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"' ... " ~.... ' '''P

. .. Beckman Muhimerers
k eep go in g.
If yo."", """, b<.n troubl<d Or ' b ull)' moll;

"""'" - 0' ""~ on. '"'" W"",', go," 'r kJ ,..,

'''''S!><' ,00. -J'<''' 'roubl« >to""",

TR7600 : 2m FM XCVR. 10
watts, LED readout, 144-147 ,99 5 .
Full y synthesized , Bn y repeate r
offset possible . memory channel.

TOTAL REGU LAR PR ICE

SA LE PR ICE

SA VE $100.00

TOTAL REGULAR PR ICE

SALE PRICE

TO TAL REGU LAR PRI CE

SALE PR ICE

Lompi«< M. I« ....... L.p. bil" ,

"" .."" ,''',V ""'0''''
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............ 0 10 '" """,
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574

T A 760 0 V HF X CVR

B LC 10 /70 V H F Power A mplifie r

TUFTS NOVICE EXCLUSIVE

SA VE $130.00

BECKMAN

6 Unarco-Rohn
COMPLET E 25G TOWER PACKAG ES

50' Bracket ed To wer ; Includes top section. 4
regula r sections. base plate, rotor plate an d universal
house bracket .

50' Guyed Tower : Includes t o p section. 4 regular
sections, base plate, rot o r plate, 50' guy wire. 2 guy
assemblies with torque bars. 3 concrete guy anchors
and other miscellaneous hardware.
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~ P urch ase your Century 2 1 (570 o r 574) fro m us and CAL L AND CHE CK OUR GREAT DEALS ONg, h f ALL YOUR AMATEUR RADIO NEEDS.
E ave u p to one year to apply the u ll p urchase p rice OIAL : (617) 395-8280
Q.l towards a model 540 , 544, 545 , or 546 w h en y ou1- . Stock items shipped within 24 hours. PrieM subject to cha~e.

upgrade your stallon. Limited quantity on some items.
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Power rB t ed 2 k WPEP, ap
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Jerald R. Malin WB1LElI4
7()9 Madras Lane
Charlotte NC 181/J

Good-Bye to Autopatch Hassles
-low-cost remedies to common problems

Fig. 1.

A lot of groups are under
the impre ssion that the
recorder must be at the re
peater site . This is probably
o ne of the poorest choices

ada pta ble for this opera
t ion . For o ur part ic ul ar
svste rn at WR2ABS, in Bing
ham to n, we use a $30
mode l obtained from Radio
Shack. It has an automatic
volume level circuit, is ac
or dc powered, and has a
jack from which we can
contro l the machine's sta rt
ing and stopping. We use
12o-m inute cassettes. Each
cassette is good for a round
30 ca lls per side. We use
abou t 45 cassettes fo r a
yea r of logging. A carefu l
watc h of ba rgain stores
such as Olsen Elect ron ics,
in Akron, O hio, can yield
some excell en t prices on
voice-qua lity cassettes. We
purchased ours as needed
in just big eno ugh lot sizes
to qua lify for d iscounts, as
we d idn't know how many
tapes we would eventually
need.

with a prac tical way to
monitor and log the patch
es and how to get every
one's tones set to the right
leve l. While most of the
other problems associated
wit h au to p a tch ca n be
so lv e d through proper
ed ucation of t he users,
those two problems have
simple solutions with a
minimum inve stmen t in
equ ipment.

The vas t majori ty o f
patches use some means of
tape-recording the ca lls fo r
the logging req uirements.
The big professio na l ma
chines with the 10Yz " ree ls
and 1-7/8 ips speed may be
great for t ime-between-tape
changes, but they fall a bit
sho rt when one wants to re
view the tapes without shut
ting t he sys te m down .
Those machines are a bit
cos t ly withou t insisting o n
two of them.

A more practical device
is the lowly casse tte re
corder. These are cheap,
read ily available , and most
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o n its repeater, it e n
co unte rs a few problems.
Ibese include coming up
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g uite often when a
repeater group sta rts

to i stal l an autopatch unit
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Fig. 2. Tape-recorder contro l.

for the location of t he
reco rder . The best place is
in someo ne's house - pref
e rably t he house of some
one who is home often. By
teaming up the recorde r
with a receiver capable of
receiving the repea te r fu ll
quieting, the combination
can be housed anywhe re.
And by placing t he com
bination in a residence, you
eliminate wo rr ies about
elect ricity, a ccess ib ility ,
tempe ratu re variation, and
s u p e rv is io n. The lu c ky
cu stodian need only glance
at the recorder periodica lly
to ensure an adequate sup
ply of tape. or flip over the
ca rtridge, or put in a new
one. As this occurs on ly
every few days, it is no great
hardship on anyone.

The receive r chosen for
this ta sk need not be fancy
or supe r-sensitive. A little
sc rounging often can turn
up an old scanne r, or some
one's old fire monitor, or
even an o ld out-of-service
rig. We ended up using the
rece ive r des ignated as our
lockout receiver for those
days when it was requi red .

The on ly mod if ica t ion to
t he rece iver is to instal l
a COR circ uit. All othe r at
tac hments a re m ade to

the existing c ircu it ry of t he
rece ive r. Fig. 1 illustra tes a
nu mber of COR circuits
that can be adapted to al
most any rece ive r having a
squelch ci rcuit. The main
idea is to connec t to tha t
point in the sq uelch c ircuit
that d rives the audio gate . A
para llel ci rcuit is added so
t hat w hen t he gate is
opened by the presence of
a carrie r, a logic down level
appears at t he COR ter
minal of the added circuit.

The next step is to con
struct a c irc uit that ac
tivates the tape reco rde r in
the sa me manner as the one
that activates the patch .
Since most patc hes use the
* up, # dow n access, this is
the ci rcuit that will be de
sc r ib ed . In those are a s
where ne rds abou nd . fo rc
ing one to go to a mu lti
digit access. one must t hen
substitute the same access
ci rcu it used for the patch
and subst itute it in the c ir
cuit to be described below.
The basic phi losophy in
volved is that the tape re
co rde r is to act ivate when
the patch comes up and go
down when t he patch goes
down.

Ple ase look at Fig. 2. The
AUDIO IN te rmina ls a re

co nnected ac ro ss the
speaker term inals of the
mo ni tor rec eive r. T he
Sk-Ohm inpu t impedance
will not load the speaker
circu it at a ll. If the audio
leve l is too loud, the two
d iodes will sta rt cond ucti ng
and li m it the aud io level in
to the phase locked loops,
lCs 1 and 2. R1 is adj usted
by p la cing a frequency
co unte r on pin 5 of IC1. Ad
just R1 until the counter
reads approximately 1180
Hz. This phase locked loop
is to be set to tr ip when it
sees 1209 Hz. Setting the
loo p about 30 cyc les low
seems to allow fa ster lock
up, espec ia lly in the pres
ence of another tone . This
method is not supported in
the literatu re, but it works.

By the same method, set
R2 so t hat the counter on
pin 5 of IC2 reads 910 Hz.
This will a llow IC2 to re
spond to a 941 Hz tone.
Th us, when a * is sent, bot h
phase locked loo ps will ac
tivate, sat isfying t he AND
cond ition of IC3. Since t he
phase locked loops react
very qu ick ly, voice peak s
can tri p th is ci rcu it. IC10 is
used to generate a o ne-sec
o nd de lay wh ich is AN Oed
with t he output of the two

phase locked loops. The
result is that not only must
bo th tones be present, but
they must be present for the
length of the time delay .
This will prevent random
voice signa ls from tripping
the recorde r,

ICs 9 and 11 serve on ly to
prov ide t he pro per pola rity
in and out of the de lay ci r
cu it. IC5 is a variable delay
that wi ll app ly a se t pulse to
the la tch ci rcu it made up of
ICs 6 and 7, The latch being
set will activate t he tape
recorder. The latch is a "set
over reset" type, o r t he
la tch will remai n set inde
pendent of t he reset pulse
as long as t he set line is ac
tive . The de lay c ircuit of
IC5 is used to keep the
reco rder on for about 10
seconds. This allows the
reco rde r to pick up at
tempts to access the patch
and will keep the recorde r
o n long enough to a llow it
to come up to speed. The
rese t to the latc h is the COR
li ne from the ci rcuit de
sc ribed previously.

The idea behind th is is
tha t wh ile the patch is ac
tive. the re peate r carrier is
up conti nuous ly d uri ng
both sides of the conver
sation. With t he repea ter
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Fig. 3. A switch is added to activa te the recorder, either by
the COR or by tones.

se t so that the meter reads
full sca le when no signa l is
present. The backg rou nd
noise level will indicate
mo re st rongly than a
modulated signal, and by
se tt ing it to full sca le on the
meter, it will provide a re
peatable uppe r level in
case recalibration becomes
necessary.

Normal a udio levels wi ll
run from 50% to 60% of
fu ll scale. The speci fic set
t ing for t he autopatch wi ll
need to be de te rmined by
tr ial a nd e rror, as each re
pea ter setup will va ry. The
meter is not a linea r device,
so unless it is ca lib rated
wi t h ano ther device of
known accuracy, re me m
ber to use the read ings as
st rict ly rel a ti ve -re pe a t
able, but relative.

The tou chtone s igna l
co nsists of two sine-wa ve
audio tones. The low group
re prese nt ing the rows are
647, 770, 852, and 941 Hz ,
re sp e c ti ve ly . The high
group representing the col
um ns are 1209, 1336, and
1 4 77 H z , respective ly .
Idea lly, the proper tone
consists o f a high tone and a
low tone and no thing else,
incl uding suc h things as
harmoni cs from c lipping,
voices, noi se fro m less tha n
fu ll-qu iet ing s igna ls, and
m usic. Any other noi se
must be at least 20 d B lower
in amplitude than the tones
o r the Ma Bell decoders will
hiccup. The two tones must
add in a linear manner. So,
if one tone is louder than
another, it may show the
same peak amplitude as
one with totally different in
dividual amplitudes but
with the sa me sum ampl i
tude. For this reason, it is
importa nt to set the pads
up by looking at the ind ivid
ual tones, as Ma Bell a lso is
fu ssy as to thei r rel a tive
a mp litude. The low tone
should be equa l to, o r le ss
than, the high tone, bu t no
more than 4 d B lower .
Dete rmining th is cond ition
by ea r is impossible , as is
sens ing the d istortion lev
els . For a greater insight,

tempt to set your pad level
by ea r. Th is usua lly results
in constant o n-the-air t rial
and e rror test ing, irritating
those monitoring and frus
trating the poor operator
who bats only .375 in suc
cessful phone calls. There is
a better way.

In anticipation of these
types of problems, we at
W R2AB5 insta lled a simple
re Ia ti ve-d e v ia tio n-Iev e I
meter on ou r autopatc h re
cord ing receive r. We set a ll
tone pads by me ter read ing,
e lim ina ting all o f the guess
work a nd the bother.

There is no real reason
why we insta lled the me ter
on the a utopatc h recorde r
rece iver except tha t it was
convenient a nd we d idn't
have another rece iver lying
a round . The two sets of cir
c uit ry a re not related to
each other and may be in
stalled on two separate re
ceivers at two totally sep
a rate locations.

As t his me ter c irc u it,
shown in Fig. 4, is pu rely a
relative indicator of devia
tion, the correct setti ngs
must be determined by trial
a nd e rro r. But, o nce found,
the me ter ca n be declared
" the go lde n sta nda rd" a nd
ca n be used to se t eve ry
one's tone pads consistent
ly. The input of the meter
ci rcuit is connected to the
output of the discri minator
ci rcuit. The easiest point is
usually on the hot side of
the volume control. The
meter ci rcuit must be con
nected be fore the sque lc h
gate and before the volume
control. We want neither
the squelch control nor the
volu me control position to
affect the meter calib ration
in a ny way. The disc rim
inator output is fed to a n
o pe ra t io n a l am p l ifie r
through a 15k pot whi c h
serves as a gain control. The
amplif ied audio is rectified
by the full -wave bridge, the
peak outpu t of whic h is a p
pl ied to the meter. The
mete r will respond to peak
deviation of either pol ar ity.
To ca li b rate. the 15k pot is

'"

gave us h is na me a nd
add res s a nd he wa s
sque lched. He never did
figu re out how to work the
patch.

It is often instructiona l to
playa 12 midnight to 6 a m
kerc hunk tape at the cl ub
meeting . While th is is no t a
permanent cure for the ker
c hunk problem, it does
prove that the number of
kerchunks between mid
night and 6 am is exceeded
only by the number of fu r
longs between here and
Venus.

One source of irritation
can be e liminated by set
ting everyone's touc h
toneTM pads to the proper
level. Eve ry 2m FM rig has a
l imi ti n g c irc u it in t he
mod ulat ion c ha in that is
used to preven t ove r-de
viating. This c ircuit usu all y
consis ts o f a cou p le o f
d iodes, a nd they tend to
cl ip modu lation peaks. It's
this clipping action t hat
puts the kibosh on ma ny
perfect dialing records. The
clipping action generates
harmonics that fall within
the audio passband of the
tone decoder. It seems that
Ma Bell's decoders get
hyper if there are a ny sig
nals louder than 20 dB less
than the level of the to nes.
This means that if there a re
a ny extraneous signa ls pres
ent a long with the tones,
t he decoder ma y refuse to
recogn ize the to nes . Since
most people cannot even
tell tha t any distort ion ex
ists on the tone signa ls, le t
a lone w ha t the rel a ti ve
level between the high tone
and low tone is, it is ab
solutely lud icrous to a t-
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carr ier up, the COR line w ill
be at a down logic level.
Th is w ill a llow the AND
cond it ion of IC7, allowing
the feedback ci rcu it of the
latch to be complete and
locking up the latch. W hen
the p atch is fin all y
dropped, either by control
or by one of the timeout
functions, the repeater car
rier will drop and the COR
line will go up. resetting the
latch and turning off the
recorder. The latch is cou
pled to the tape recorder by
means of Ica. Q2. and the
relay. The relay contacts
are wi red to the remote
control jack of the ta pe
reco rde r. Q1 serves as a
voltage regulato r to gen
erate 5 volts fo r the logic
ci rcuitry.

O ne modif ication to th is
ci rcuit is show n in Fi g. 3.
With the add it ion of one
switc h, the tape recorder
can be activated by the
autopatc h access tones or it
can be se t to turn on each
time the COR is activated .
There may be those times
when it is desirable to
record everything on the
repeater, not just the patch.
For example, it is extremely
useful to record an emer
gency exercise . A full
scenario is recorded in time
sequence for la ter examin
ation a nd critiquing. We
managed to locate and re
move from the a ir waves a
"Good Buddy" type whose
" hot" radio had some neat
pus h-butto ns that d ialed a
telephone . By recordin g the
struggles of this poor sa p
and decoding the phone
number he was trying to
d ial, a reverse phone book
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Fig. 4. Deviation-detector circuit.
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check the exce llent art icle,
" In si d e M a Be l l ," b y
Spenser W hipp le, I r.. in the
May, 1975, issue o f 73
Magazine, page 61 .

To produce a single tone
with most pads, push the
two ad jacent buttons in any
row or column to produce
the tone for t hat row or col
umn. Examp le: Pushing the
2 and the 5 together wi l l
produce t he 1336-Hz tone,
and pushing the 4 and the 5
together w ill prod uce a
nO-Hz tone . These two
tones just happen to be
near the m iddle of t he tone
range and therefore serve
wel l for test pu rposes.

To ca librate your system,
f ind someone w ho has a
pad with t he low tone
slight ly less than the high
tone and w ho can adjust
t he pad volume quite easi
ly. By expe rimentation, set
the pad to the poin t where
it just w ill access the phone
system withou t misdialing.
Take ca ref ul note of the
meter levels of t he 5 tone,
as we l l as of the window.
Repeat th is test, and this
t ime set the pad just below
the point where misdialing
occurs on the high ampli
tude side . Again, take ca re
fu l note of the read ings of
the same items as before.
This w ill represent the high
level of the w indow. Pads
should be set so that the
single-tone levels fall w ith in
the center of the window. In
our situation, the tones are
set to read abou t 40% of
fu ll scale, with the dua l
tone reading about 60% of
ful l scale . This wi ll va ry
wi th every setup. It is inter
est ing to note that most
prob lems involve tones that
are too loud, incl uding the
much more subt le problem
{one t hat the Golden Ear
boys can' t spot) where the
low tone is much louder
than the high tone.

By setti ng eve ryon e's
tones in the w indow, mis
d ialin g i s pr a c ti c all y
eli m inated, and on-the-air
t rial and erro r test ing is

gone. There wil l always be
the HT boys attempting ac
cess to the patch from 50
m iles out, since they hear
the 200 Watts erp of the
repeater fu l l quieting and
they can't figure out why
1.5 Watts into a rubber
ducky (.5 Watts erp) won't
make it back. Education is
f ut ile at that point.

O ne more problem area
is w ith ' surpl us Weste rn
Electric and ITT pads. One
of the reasons they may be
surp lus is t hat the tones are
off frequency. Another is
that one out of the three or
four tones won' t fa ll w ithin
specifi cations. You must be
with in + 1 .5% in fre 
quency. The freq uency can
be ad justed with the cores
on the rear of the pad. If
one of the th ree or four
tones does not fall with in
spec if icat ions, du mp t he
pad, as it is unfixable and
not worth the gr ief . For
those pads t hat will not gen
erate sing le tones, adjust
t hem with the 5 tone by
bringing t he level from " too
low" up to the proper level
for a dua l tone. Th is keeps it
out of clipp ing. Occasion
ally, you w ill fi nd a ri g w ith
the cl ipp ing level too low.
The operator wil l be suffer
ing from misdia ling and low
d evi a ti o n - he w i l l be
bassy . He mu st crank up the
cl ippi ng leve l (often re
ferred to as d ev iat ion
li miting) unt il he is as loud
as everyone else and back
hi s mike gain down so t hat
only 10% of his peaks w ill
hit cli pping. Then he can set
hi s pad level.

The unifo rm setting of
pads and the easing of the
record ing of loggin g info r
mation w ill take mostof the
burden out of running an
autopatc h. This leaves out
the frustrati on and makes
fo r a less formal and st iff
operation. We also pub lish
a series of rules w hich is
sent to everyone new w ho
pops up on the ai r. It is pa rt
of our Welcome Package,
w hic h contai ns a sheet
about the repeater, a sheet
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on the club, one on the
patch, a list of members, a
repeater directory of the
state, and a sheet of emer
gency phone numbers suit
able for hanging from the
sun v isor. A sincere wel
come, coup led w ith instant
education, has proven to be
one of the major facto rs
lead ing to the lack of auto
patch problems.

With a w ide-open patch
that has been up for two
yea rs and has averaged 180
calls a month, we have
never had an incident t hat
would cause us to install
safeguards. The unrestrict
ed and informa l att itude
has never prompted chal
lenges. Th is is not to say
that we have not had our
share of testers of the grey
areas of the ru les, but a
friendly off-l ine discussion
of t he rul es and thei r inter
pretation, using 73, QST,
HR Reports, and other pub
lications as visib le refer
ences as to how the FCC is
viewing di fferent matters,
has usuall y solved any dif
ferences.

Obviously, in the larger
urban areas where there lie
g reater ne rd co ncent ra
tion s, reason is not always
an effective too l. I can only
offer sympathy to those
areas, as the answers to
their problems defy solu
t ion. But to the group just
contemplating autopatch,
fea r not; usually there are
not 1()(XJ nerds wa iting in
the woodwork ju st antici
pat ing the day they can
bolix things up. Give you r
group a chance; most of our
forebod ing "what ifs"never
came to pass. If everyone
knows everyone else, as do

those in most small er com
munities, friend ly inf o r
ma lity works we ll. If there
are factions, cliques, riva ls,
etc., this attitude may not
work, but it is futile to sit
and genera lize -eac h
group is best qual if ied to
eva lua te its ind ivid ua l
problems,

The elusive point that
shou ld not be avoided by
beating around the bush is
that autopatch is a tre
mendous convenience as
well as a public service. The
expressions on the faces of
one of our local chiefs of
po lice and the reporter
stand ing next to him were
enjoyable to watch when
an HT was pulled out of a
pocket and used to dial up
t he c h ief' s p hone. The
patch has been used to call
the State Police so often to
report accidents that all of
the d ispatchers are using
" over" and other fam il ia r
techniques. If you wa nt to
start a near-not at a CB cof
fee break, whip out the 01 '
HT, ti ck le t he keyboard
nonc halantl y, and watch
the eyes bug ou t on the first
rin g. Tha t alone is worth 5
guys at the next Novice
class. Autopatch is the ma
jor factor that increased
our club membership from
about 130 to 240, It's worth
the trouble .

I hope that th is article
has taken some of the
mystique out of the subject
of autopatch and will lead
some groups reluctant to in
stal l a patch to think more
kind ly about it. Who knows,
you might save sorneone's
l ife by your abi lity to report
some emergency directly
and immediately.•

Seventy-three, March 1980 33



J. C. De/aive VE4 YD
76 51. Claire B/vd.
WinnilJeK, Manitoba
Canada R2C OVl

J. G. Mills VE4CM
/0/9 weomeraan Ave.
Winnipeg, Manitoba
Canada RJM 2Bj

Baudot-ASCII Converter Follow-Up
- add a FIFO buffer for typing ease

Photo A.

T he 5885 code convert
e r' was conceived in re

sponse to the inc reased
ava ilability of Model 33
and 35 t e te tv oer ma
ch ines in Canada. With the
co nve rte r yo u ca n use
an ASCII -coded TTY ma
chi ne to co mmunicate in

Baudot code in the ama
teur bands.

Because of the response
to the 5885 converter, we
decided to refine the sys
tem by add ing a buffer,
regulating the output rate,
and providing better con
trol for the tape reader.

The 5885 converte r can
be used as is, but there is
one disadvantage. When
typing, the operator has to
keep in mind the au to
matic ins e rt io n o f shift
characters and has to type
slowly and evenly to avoid
loss of a character. The
buffer wil l elimi nate this. A
person ca n type as fast as
he can wi thout havi ng to
wo rry about the insertio n
of shift cha racters. Al so,
the output rate of the buf
fe r ca n be co ntro lled so
that a regular stream of
characters goes on the a ir
while yo u type in spurts .
This way, it give s you time
to think what to say next,
whil e the buffer is sti ll
pump ing o u t data . For
those who have heard a
UT·4 in operat ion, thi s unit
works in a similar fashion .

It was decided the buffer
should have the following
features : one-line buffer
ing, power-on reset, pre
load. reader control, but
fer-co ntents indicator, and
varia ble output speed with
buffer full override.

Controls
Four controls have been

brought out to the fron t:
rese t, preload, output rate,

and fas t runo ut
The re set clears the

co unters and FIFOs and im
tializes all the fl ip-flops. It
is used prim ar ily if you
ha ve something in the buf
fer and it is no longer va lid,
or a number of mistakes
have been made.

The prel oad is used to
type a string of c haracters
into the buffer and hold it
until you are read y to send
it out You can start typing
while the othe r party is st ill
transmitting to you . Then,
when you turn off t he pre
load switch, your cha rac
ters will begin to fl ow out
of the buffer .

The o utput ra te is set by
the output-rate potentiom
ete r. With the values indi
cated in the par ts list . t he
rate can be varied from 2
char/sec to full speed . It
should be se t fo r your aver
age typing speed . That
means that th e overr ide
sho uld hard ly ever start up,
no r shou ld it be set so fast
that t he buffer-empty LED
is on most of the time .

The fast runout is used
when you are finished typ
ing but ha ve a large num
ber of cha rac te rs in the
buffer and wan t to give it
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Va ria ble Output Rate
The 74123A monostable

is used to set the o utput
rate of cha racte rs from the
FIFO It is triggered on t he

strobed into t he Baudot
ou tput UA RT and, at the
same time, the counter is
dec remented.
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buffer has va lid data on its
o utpu t.

The OR sig nal is p resent
ed to the J inpu t of the out
put st robe flip-flop, U8A.
When its reset input is high,
the Q output will go low
for one clock period. When
this ha ppens, the data on
the ou tput of the FlFO is

Character Storage
The bu ffer consists of a

pai r of 33512 Fairchi ld 40- x
9-bit FIFOs, giv ing a full
line of buffen ngc- actu al
Iy, 79 Baudot charac ters
unless there are several
shift c haracte rs, which will
make it less. The FIFO is an
"e last ic" memory between
subsystems. It will take the
data and expe l it at great ly
differen t rates . The data ex
its in the exact same order
as it was ente red, without
any external cant rol."!

Powe r-On Reset
When t he buffe r is

turned on initia lly, the con
trol logic in the FIFOs wi ll
have thei r preferred tu rn
on condition, and it can
happen that the ind ication
is that valid data is avai l
able . To make su re this
does not ha ppen, NOR
gate 4C is used as a delay.

When powe r is applied,
t he voltage on pins 8 and 9
of U4C is low and wi ll start
rising to + 5 volts. After a
sho rt while, the voltage
will be enough so that it
equa ls a logic high and the
output wi ll go low. This
clears the counters and the
UARTs. The inve rter signa l
is used to reset the FI FOs
and set the reader-control
flip-flop . The input can be
brought out to the fro nt
pane l al so. in case manua l
reset is needed .

to the othe r party. When
t his cont rol is pushed, the
bu ffer wi ll empty at full
speed. The buffe r-e mpty
LED will co me on whe n it is
finished.

Data Flow
The data is stro bed in to

the FIFO by the signal CS
(Character Strobe) com ing
from U4B pin 6 o n the con
verter boa rd. At the same
time, it inc re me nts the
counter.

Whe n o ne or more char
acters have bee n shifted
into the buffer, the OR
(O ut p u t Ready) o utp ut
goes hig h indicating the
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Fig. 4. Alternate buffer.

There are provisions fo r
three alternatives for buf
fer status indicat ion . The
first one consists of BLED
ind ica tors (Fig. 2). With no
contents in the buffer. no . 1
is lit; when the count reach
es 10, no. 2 lights. etc. With
only one LED on at a t ime,
the anodes may be con
nected together and go via
a 390-0hm resistor to + 5
vo lts . The second method
involves a meter ind ication

51 50 Butler Parts List

100-uF, 10-Y electrol. cap.
50-uF, 10N tant. cap.
25-uF, 15-V etectrot. cap.
25-uF, 10·Y electro l. cap.
o.e r-os. SO-V cer. disc.
lN914 or similar diode
10k Ohms V. ·W
10 Ohm, '1.-W
2.7k Ohms V. -W
2.7k Ohms V.·W
7.5k Ohms '1.-W
30k Ohms '1. ·W
330 Ohms V.·W
7.2k Ohms '1. ·W
3k Ohms 'I.·W
16k Ohms '1.-W
2.4k Ohms '1.·W
33k Ohm s '1.·W
3.9k Ohms 'I. ·W
43k Ohms '1.·W
82k Ohms V. ·W
10k Ohms '1. ·W
180k Ohms '1. ·W
3351240 x 9 FIFO Fairchi ld
7404 TTL DIP
7402 TTL DIP
74192 TTL DIP
7442 TTL DIP
74109 TTL DIP
7410 TTL DIP
74123 TTL DIP
2k Ohms, 'h ·W PC board trimmer
SOk Ohms, potentiometer-output rate
SPST switch, toggle - preload
SPST swi tch, NC push-button - fast
SPST switch, NC push-button - reset
Ind icator LEOs. 10-15 mA
Indicator LEOs, 10-1 5 rnA, for optional LEO display
1-mA meter lor optional analog display

Si mple Buller Parts Lis'

l OQ-uF, 10-V etectrc l. cap.
5-uF, 10·Y electrol. cap.
0.01, SO·V cer. cap.
2.7k Ohm , 'I. ·W res istor
10k Ohm , '1.-W resi stor
1k Ohm , '1.-W resi stor
15 to 25k Ohm , 'I.·W resi stor (see text)
470 Ohm , '1.·W resi stor
CD 401058 16 x 4 FIFO Motorola
7400 TTL DIP
7404 TTL DIP
74109 TTL DIP
555 timer

Cl0 l ,C102
C103
C104
Rl01
R102
R103
A104
A105
U11 , U12
U13
U14
U1.
U16

C1
G2, C5
C3
C'
G6, C7
0 1
A1

A'
A3
A4, AS, 10

A'
A6
A7,A9
All
A12, A18
A1 3
A14

A1'
A16, A22
A17
AI.
A,O
A21
U1, U2
U3
U,
U5, U6
U7
US
U•
U10
VA 1
VA'
1
1
1,
S
1

will be turned on again
wit h the next clock pulse .

Buffer Status Indication
The simplest ind ica tion

is the reader LEO. This will
go off when the count has
reached 70 and will come
on again when the number
of c haracters in the buffer
has dropped to 39. The
buffer-empty LED will stay
on when the FIFOs are
com ple te ly empty.

..,

•••...

...

.."

...

."

fl ip-f lop is reset. At this
point the output rate h
again determined by the
delay of Ul0A.

Co nnec ted to pin 3 of
Ul 0A is another RS flip
f lop. It is set by opening
the runout switch co nnec t
ed to pin 2. This sets U10A
and aga in the output rate is
high. O ne input of the NOR
RS fJ.!.p-f1op is connected to
the Q output of Ul0B. This
monostable is used as a
m issing pu lse detector .
When no more cha racters
are stro bed out. it will rese t
the flip-flop after a sho rt
delay.

Reader Cont ro l
The reader is contro lled

by the second half of the
74109 (UBB). At turn-on, the
reset signal will set the flip
flop so the reader is on.

When the co unt rea ches
70, pin 9 on U7 goes low .
This is inverted and pre
sented to the J input and o n
the next clock pulse the
reader will be turned off .
Then the buffer will empty
a s th e c h a ra c t e rs are
shifted out, and when the
count goes below 40, pin 4
goes low, and with a Iowan
the K input, t he reader
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negati ve -go ing TBMT
(Transmitter Buffer Empty)
signa l from the Baudot
UART. The Q output goes
low fo r a period which is se t
by the time co nstant on
pins 14 and 15 of Ul 0A.
The low o utput also resets
the strobe fl ip-flop and pre
vents it from stro bing until
Ul 0A has timed o ut.

Co nnec ted to pins 1 and
3 of Ul0A are two RS flip
flops. These override the
time selected by the opera
tor when they are set.

During power-up or ma n
ua l rese t, the rese t line goes
low momentarily, and this
resets the RS flip-f lop (U9B
and U9C) co nnec ted to pin
1 of Ul0A. Now the delay is
set by the time constant of
Ul 0A. When the counter
has reached 60, the output
on pin b of U7 goes low.
This sets the flip-fl op and
the o utput of U9C goes
high . Also the monostable
Ul0A will be disabled, and
the output ra te now is as
fas t as the UART can shift
o ut the characte rs.

As the c haracters are
sh ifted o ut of the FIFO and
the counte r is decrement
ed, pin 3 of U7 goes low at
the count of 29 and the
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"

Fig. 5. Tape reader con trol.

for t he buffer' and a num
ber of uni t s have been bu ilt
and are in use now. No
board was m ade up fo r the
simple vers ion; since t he
circu it is quite simple, it can
be constructed on Vera
board.

Power sup ply req u ire
ment for the converter
FIFO combination is + 5
volts at 750 rnA and - 12
vo lts at 150 mA..

References

1. J . G. Mills VE4CM , " Baudot
to ASCII Converter," 73 Mag
azine, September, 1977, pps. 80
to 85.
2. George Landers, " FIFO First
In First Out," Fairchild Semi
conductors.
3. Doug Farrar, " Understanding
the FIFO," AN-332, Fai rchild
Semiconduc tors.
4. 5150 double-sided PC board
wi th plated-through holes and
two 6-inch connecting cables
can be obtained from VE4
Logic, PO Box 77, Dugald ,
Manitoba, Canada, ROE aKa, at
a cost of US $19.50, prepaid
USA and Canada.

__OCl pSI'

timer wh ich is contro lled
by the TBMT output of t he
UART. Thi s is set by R1 04
to shi f t in between 5 and 10
characte rs before it stops
and then waits for the buf
fer to em pty .

There might be a slight
hesitation in pri nting w hen
the buffer is empty and
before the reader starts up
again, but this ca n be no
ti ced o nly at 100 wpm.

Construction
A board was designed

~ I03

'" 0'02

A 'O~ ·
P' N ~

U I~'

P 'O~ 1• •• .. ""l"" U'~~• Ls

,U• "
, ,

",
CIO~ c'oo '!

ro ,
F,e. o
'SEE n

down-shifts, Fig. 4 shows
how to do it. It uses two in
expensive 16- x a-bit-wide
FIFOs. Another ni ce fea
ture of these is that only a
sing le supply is needed,
w hich ca n be from 3 to 16
vo lts . Also, no modifica
tions have to be made to
the converter board .

O pera t ion of this ci rc uit
is sim ilar w here appl icable
to the main ci rcu it. If a
tape reader is ava ilab le,
see Fig. 5 - a reader con
t ro l ci rc uit. It uses a 555

and is a digi tal-to-anal og
convers ion (Fig. 3). There
are six sets of resistors used
in the conversion. This is
not for accuracy but to
sm oot h out the variat ions in
the meter ind icatio n. The
va lues shown are for a
(}- to 1-mA m eter. The Zk
O hm variable resistor is for
cal ibrat io n. The range is
wide enough to set the
sca le at 80% or 100% full
sca le for a count of 60.

I t also is poss ib le to d is
play the actual count of
cha racters in the buffer
w it h a pair o f z-segment
d isplays. This m ethod is
not incorpo rated o n the
board, but t he connec t ions
are m ad e available. For
this system, two decoders,
two drivers, and two d is
p lays are needed .

Simple Version
For t hose who do not

need a compl icated ci rcu it
but just some buffering to
take ca re of the up- and

58.95

PA-19
WIDEBAND rREAMrLlFlER

• 2 t o 200 MHz band width ( - 3db points)

• 19 db gain
• 50 o hms input &.. o utput impedance
• Tiny PC Board size (7IS" x 1-5/S " )
• Abso lute ly no tuning required

• Extremely stable
• Draws o nly 20MA at 12 v de
• Great way to incre ase sensitiv i ty o f receivers.

<• .:,...-"" counter, etc.
.........)~'J:., . • Full y assembled and tested
~..i- • Instructio ns pro v ided, full warranty .

..H.... '· HAROlD C. l«:lWI..A"IO

.....nxH

HAL-TRONIX

[X]&[1
5-1.0 CHz

579.95

• 1.0 0 GHZ pre-scaler -;- by 1000
• Broadband operat ion 10HZ to 1.2 5 GHZ

• High sensi t ivi ty
• Stand ard T2L or ECL power supply
• Dua l mode o perat ion-VHF/UHF
• Independent VHF and UHF inputs
• Divide by 100 0 so it can be used

w ith any counter hav ing seven d igits o r

more.
• Ci rcu it uses o nly fo ur ch ips.
• Full y assembled and tested.

P.O. Box 1101
Southgote, MI48195 VISA

(31l1185-1181
SHIPPINQ INFORMATION ORDERS OVER $15,00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED, ON

OROERS LESS THAN $15.00 PLEASE INCLUDE ADDITIONAL $1,00 FOR HANDLING AND MAILING CHARGES, SENO SASE FOR FREE FLYER
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CB to 10
- part XXII: more talk power for the TRC-11

Chris topher Veal N4APN
RI. 4, Box 259
Louisville TN 37777

I f you are one of the many
hams who purchased a

Radio Shack TRC-11 CB
un it, th is art icle will tell
you how to increase its
m odu lati on co nsiderab ly.
Another ham and I bought
d p.ur ot j RC-1 h w hen
Radio Shack W d S sei l ing
them out at half price. The
TRe-11 is a e-channel. 5
W att, 12-vo l t tra nsce iver .

A fter rep lac ing the crys
tals with 10 meter crysta ls,
the receiver was real igned
wi t h a sig nal generator.
The transmitte r w as then
adjusted for maximum o ut
pu t. O ur units had abo ut
4-1/2 Watts output and
worked f ine over short d is
tances, but the mod ula t ion
was very weak even when
ye lling into t he m ic ro
pho ne. On a meter, the
maximum modul at io n w as
80% and the average was a
sm al l 40%.

Afte r inspe cting the
sc he mat ic, it was decided
that t he microphone am pl i
f ier gain (a lso the aud io
am p lif ier gain) cou ld be in
c reased by by passing R40
on Q8 or R44 on Q9. A 100
ur. 15-V elec tro lytic was
tried , but it osci lla ted on
Q9. O n Q8, th ings looked
good. The capacitor is SIm

ply pa ra lle led with R40
(see th e sc hema t ic with the
rad io). Now the maximum
modu latio n was st i l l 80% ,
but the av er age was now

70% . Any elec tro lyt ic ca
pacitor SO to 150 uF and
a bove 15 vo lts s ho u ld
work.

A few of these rad ios a re
being used on the Civ i l Air
Pat rol frequency of 26.620
and I am sure thi s mod ifi
cat ion wou ld ben efit these
operato rs. Look for us o n
28.9 and 29.0 MHz AM.

Tha nks to Wayne W4TZB
for techni cal assistance and
to Ed KB4GH who hel ped
wi th on-th e-air testing,.

• Remote control capability.
• Regulated voltage output as

required by the FT 207A and
TR2400 to conserve battery pack.

• Turns your 1-4 watt transceiver
Into a higher powered base
or mobile station.

• Made with the quality and care
that has made Lunar the leader
in linearized amps.

• Can be used with any
1-5 watt radio.

• Linearized so It 's
compatible with 558.

• Has pre-amp for receiver
portion to Increase power and
cl arity 01 Incoming signals.

• Amp and pre-amp tuncucns
independently controllable.

v" Lunar's new 2M 4-40P
Linearized Amplifier

makes your hand-held
synthesized transceiver

a GIANT!
1 to 4 WATTS IN-
10 to 40 WATTS OUT.

2785 Kurtz Street, Suite 10, San Diego, CA 92110

~
~"""''''''''fT..ePhone 714 299-9740 Louis N. Anclau.

ele.1 81747 WB6NMT
L....:C:'::":":'::'::":":':=-=-----'

38 Seventy-three, March 1980



The
~ SCR4000

Super-Deluxe 450MHz Repeaterl

Shown in option al c a b in e t180 Day Warranty!

• 3O-4QW. Output

• Low NoisefWlde Dy·
namtc Range 8 Pole Fltr.
Front End for Excellent
Sensitivi ty & Rejection
o f 1M 's & Spurious Re
sponses.

• Sensitivity: 0.3 ~ V
Typ.l12 dB SINAD.

• 8 Pole First IF Crystal
Filter + 4 Pole Ceramic
2nd IF Flt r. for Super Se
lectivity.
• Receiver Discrimina·
tor & Deviation Meier
Functions!

• Ultra ·High Stability

Transmitter Crystal as· ;';;;~;~~~ ~::::::jclUator/Oven.

• Plus-All of the Many Other Features Found in the SCR1000 VHF
Repeater- Full Metering, Lighted Status Indica to rs/Contro l Pusn-
buttons, Btry. Pwr. Input , AC Pwr. Supply, CW IDer, etc., etc.!

Spec Comm is proud to announce the new SC R4000
UHF FM Repeater! This unit incorporales all of the many
desirable repeater con trol, test and operating features
wh ich have been requested by our customers over the
pas t 2 'h yea rs . The SCR4000 includes com plete ly new
transmitter and receiver boa rds which were speci fically
designed for this new repeater . The rest a t the unit is
basical ly the same as our tried and proven SCR1000 VHF
Repealer which has an excel/ent repu ta tion lor perter
mance and re liabi lity throughout the w orto t

01 course, the SCR1000 VHF unit is slill available in 2
Mtr. and 220 MHz versions along with a complete line of
options and accessories for all of our repeaters . . . such
as: Fu l l Autooat ct vaeverse Patch /Land·Li ne Control ;
Touch-Tone Contro l o f various repeater func tions; " PL"
CTCSS; "Emergency Pwr. I.D." ; various Courtesy Tone and
Timer unit s, etc. PLUS- the finest Duplexers, Cabinets,
Antennas, Cables, etc.

The SCR4Q00 and SCR1000 are sold factory direct only
or through Foreign Sales Reps-at prices which are only
about V2 that of the "big two" names in z-wav rad io !
Get your order in A.S.A.P.!

Pet 300 2[,,30 WI. H... _I. lion

. 0" ,1 , ·," ~c Powo, lu",",

• "on, ••",,1 ''' '0' 'od ,c"", "In"
• OploO. ol ",,, S" " "'"i f "0'''''''' A..,I. bl.

• , lb·'" "'", ~ IN"" "' " , ,. ,,, ''''''''
" b,h" ",. I,
_ " I ' uV ~".,

• b'" ~ Po'" C",,, ' ''' ,
• ""' 0"'''' ~ud",_ N' & "
e v. " . ........ bl. Pr" . '

~ COMMERCIAL MOBILE &
~~ BASE TRANSCEIIIERS

SjJa e.",,,, ''P~'"'''' ~«Hi<4t<4..., ..:!iHe ·

Pet 250 :1'5,""
Mobilll unil

• ""","' "u,.".,d"/f"",,,...

. S CT11 01450 T" n s m ille r
Assembly_ Xmlr. Bd. mounted on
shielded housing. 7 0' 30 W l. Unil

• CTC100 CORlTime"Conlrol Bd
.10250 CW IOIAF Mixer Bd. stc
grammed
• SCAP Autopate h Bd.
• RPCM "Re¥efSe Patch " & ceo
trol Bd .
• IH1 0 0/1 Inhibil ee. (For SCAP~

• TTCI OO To uch Tone Control Bd _
3 or 2 d,g it contro l, 1or 2 tuoct.ons
• TRA-l Timer Reset Annunciator

" .
• TMR·1 Timer Bd_
• OS·18 TX Xla l OseJoven. wl.tal

• FL -6 PreseleClor. Rev' . Front
End FilterlPfeamp, h e, rejecttcn
01 s t'ong "out of band"' sigs
- OOdB ~l ", 6 MHz
• SCR IOO Receiver Boardwlxlal &

a Pole IF Filler.
• SC R450 UHF Reeeiver Bd. Ne w
Design, as above.
• SC Rl 001450 R""..lve r Assemb ly,
ReV[ . Bd , moun te d in sh ielded
tIOuSing,
• SCT110 XmlflExcllar Bd. 7 or 10
WI. bd wl. ta l. BA-1Q 30 WI. Amp.
txt II HI Sin~

. SCH10 NEW l OW, UHF Tran s ·
mitter Bd.

/SCI S P ECT R IJM COMMIJNICAT'ONS~"
Wri'. or ce ll tor O,t. $ 11"'8, prices, . 'c. • ElIporl orders-Confeet our Internallon" Dept.

1055 W. Germantown Pk., Dept. S3. Norristown PA 19401 • (215) 631·1710
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The L With It
- an alternative to the variable inductor

Circuit Theory
let's start right in and say

we want a n-to-tz-rmcro
henry va riab le inductor for
use at 3.75 MHz, whic h is
the midd le of the 8O-meter
band. Although I've started
with a fixed frequency,
we' ll see la te r o n that the
tech nique to be described
wil l work for a ll bands and
all freq uencies .

It's easy to calculate the
maxi mum inductive reac
tance. It is nothing more
than Xl = (2XnXFXl), where
11 is equal to 3.14, F is in
MHz, and l is in micro
henrys. Then, xt. = (2X3 .14)
(3.75X12) ~ 283 Ohm,

Now let's say that we
rummaged in ou r junk box
and found a variable con
denser with a capacity of
250 picofarads. The reac
tance of this condenser at
3.75 MHz is Xc = 1,000,0001
(2XnXFXC). where C is given
in picofarads. Thus, Xc =
1 .000,000/(2)[3 .14)(3.75)
(250)=170 Ohms.

Now all we have to do is
to draw the simple c ircuit
shown in Fig. 1, where we
take ou r variable con-

The theory used is mere
ly a simple app lication of
some of those equations I
memorized to pass my FCC
exam and thought I'd never
use again . So, we'll not on
ly learn to save money, we
can renew an acquain
tance with basic circuitry
calculations. There also is
an extra bonus that I'll
keep as a surprise until
late r in this article.

Well , after he told me
that he just couldn't afford
that kind of money, espe
cially after he had figu red
in the cost of the turns
counter, he said, " The L
with it !"

Believe it or no t, th at's
what gave me the idea. Yes:
" The L with it:' A l ittl e
thinking about basic the
ory, and I came up with an
idea that shows that the
rotary inductor can easi ly
be replaced wit h a small
fixed inductor in series
with a variable condenser .
I've tried it in severa l dif
ferent applications, and it
worked perfectly every
time.

•

....l.- _ _ .. -'--'"
." '" ..

Fig. 2.

L ' · O
r- L' O

•

himse lf a trans matc h re
cently ca lled me on the
phone. He acted as if he
had just discovered infla
tion. " Do you know how
much they are asking for a
rota ry indu ctor?"

•

-.

Fig. 1.

0, __- _
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UP"'C,H If. ..~'i'; 0 \ I
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Fig. 3. For 19.2·uH fixed inductance, 3.75 MHz.

William Vissrrs K4KI
J24j S. Ortanao Ave.
Cocoa /koch FL 31931

L · J ZU -i
r- ' 2~ '"

•

A fr iend of mine who
had decided to bui ld
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Fig. 6. For 14.43-u H fixed induc tance, 3.75 MHz.
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a n eas ily-controllab le reac
ta nce varia t ion. We are not
partic u la rly interested in
wha t t he ac t ua l indu c
tance or capacity is fo r any
d ia l setti ng as we va ry t he
freque ncy over o ur band
limi ts. The ac t ual ca lculat
ed va lues for Fig. 3, for t he
fixed ind ucta nce of 19.2
uH, are: (1) for 3.5 MHz, an
equiva lent inducta nce of
11 microhenrys and a zero
inductance dial setti ng of
43; (2) for 3.75 MHz, the two
val ues a re 12 and 38, and (3)
fo r 4.0 MHz, they are 12,9
and 33.

Because t he ra ti o of
bandwidt h to center band
frequency is greatest for
the 80-meter band, t he va r
iat ions will be re latively
smaller fo r th e othe r band s
from 10 t hrough 40 meters.

A second question that
mer its examination, is how
accura te th e va lue of the
fixed ind ucta nce has to be.
(The figure of 19.2 u H was
ca rr ied o ut to t hree pl aces
so t hat anyo ne re pe a ting
my ca lc u la t io ns wou ld
ha ve a n easy re fe rence
c hec k.I The best way to
a nswer thi s question is to
va ry the va lue of the fixed
indu cta nce and see what

"

i ~ i r~"j"O
I '" 0-7.2 ~ "

\ >0 f •

'" '"",n
S",TOMO
0"0<>

Fig. 4.

c ~p~c,n 'M
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L -J " ~ --- --1
I"" 3 76p ",

Fig. 3 shows a re ma rkable
f e a t ur e . W it h a si ngle
variable conde nser, it is
easy to obta in both an
equiva lent va riab le induc
tor of 0-12 mic rohenrvs.
and an equivalent va riab le
conde nse r of be tween 0
and a couple of thousand
picofarads, And it's a ll
done w ith a 2S0-picofa rad
variab le condenser and a
small fixed inductan ce !

Genera l

By t his t ime, a number of
q uestions will have ar isen.
The most obv ious o ne is,
what is th e eq u iva lent
var iab le inductance max
imu m at the band ends of
3.5 and 4.0 MHz? Natu ra l
ly, th e eq uiva lent indu c
ta nce will va ry somewhat
with frequency, but, be
cause t he ra t io of band
width to center frequency
nu me rica lly is on ly 4.0 
3.5/3 .75 = .133, o u r equiv
a lent inductance va riation
also wi ll be close to that
figure. In addi t ion, the zero
ind uctance dial setti ng will
va ry slight ly. These sma ll
variatio ns a re reall y of no
conseq uence, however, be
cause fo r operational pur
poses we are interested in

respond ing to 94 pico
farads. The d ial setti ng is
194X1001/250 =38. The dia l
is shown in Fig. 3, where the
va lues of ind uc ta nce a nd
the ir corresponding dia l
settings a lso a re shown.

The Big Bonus

Now t ha t we have seen
how easy it is to obta in a
variab le ind uctive re ac
ta nce equivalent to a va ri
able ro tary ind uctance of 0
to 12 m icrohe nrys, let's
look a bit further into ci r
cuit t heory.

If we decrease t he va lue
of capacitance of the vari
ab le condenser be low 94
p icofa rads, ou r net reac
tance will be capaci t ive be
tween points A -B. As a
numer ica l examp le, as
sume that the condense r is
set to 30 o n t he dial. The
capaci ty at t his d ial setting
w ;11 be 130X250V100 = 75
picofa rads. Calcu lating t he
capacitive reac tance of 75
picofarads, we find t hat Xc
~ 1 ,000 ,000/12)(3141(3.75)
(75) = - j 566 O hms .

Representing this va lue
in Fig. 4, it is seen t hat t he
equivalent reactance be
tween po ints A - 8 is + j
453 - j 566 - j 113
O hms.

Calcu lati ng the equ iva
le n t capac ity betw een
point s A - 8 it is fo und th at
C~ 1 ,000,000/(2)13.14X3.75)
(113) = 376 picofarads .

The variable condense r
that we have in the ci rc u it
has a maxi mu m value of
only 250 picofarads. Yet, in
o ur circuit of Fig. 4, it is
seen that with a setting of
only 75 picofarads we ac
tual ly end up with an equiv
alent capacity of 376 pico
fa rads across A - B. It
seems almost like magic !
But it isn't mag ic. It's only
using a bit of simple math
- an d it rea lly works!

Using t he same meth od
of calcu la t ion, it's easy to
show the equiva lent capac
ity fo r va rious dial setti ngs
between 0 and 38. This is
shown in Fi g. 3 for conve
nience, and a closer look at

denser and place it in series
with an un known va lue of
fixed inductance.

Us ing the commonly
accepted nomenclature,
that capacitive reactance
is - J and inductive reac
tance is + j , all we do now
is to put in the numbers we
have a lready calculated .
The va lue of reacta nce for
the condenser is - j 170,
and the va lue of reactance
for the variable inducto r we
want to obtain is + j 283
Ohms. We sha ll put in the
value of + j 283 O hms be
tween te rmi na ls A and B.
From basic ci rcuit t heory,
we see that t he va lue of
fixed ind uct ive reac tance
required is Xl = + j 283 
1- j 170) ~ + i 453 Ohms.

Calculating the value of
the fixed inductance in
mic rohenrys, we find it to
be L ~X ,/(2)(rr)(FI=453/

(2)(3 .14)(3.75)= 19 .2
microhenrys . This va lue of
ind ucta nce is a lso shown in
Fig.1 .

It is now necessa ry to
find the value of capacity
that will give a net va lue of
zero reactance a t A - B. All
we do is to reduce the ca
pacitance value unt il its
reac tance is equal to the
reacta nce of the fixed in
ductance, wh ich we have
calcu lated to be 453 Ohms.
The c a p a c it y value is
found by solving for C. C =
1 ,000,000/(2)(3.14)(3 .751
(453)=94 picofa rads .

As the reactance be
tween term ina ls A - B is
zero Ohms, then t he ind uc
tive reactance and the in
du ctance will a lso be ze ro .
So, we have deve loped a
method to obta in an equiv
a lent variable inductance
of from 0 to 12 micro
henrys. The c ircuit a nd
resu lts of the calculations
are shown in Fig. 2.

Gene ral ly, most variab le
c o nd e nse rs in amate ur
usage are l in e ar w ith
respect to dial setting. If
we ass ume that we are us
ing a d ial with graduations
from 0 to 100, it is easy to
find the dial setting co r-
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0 - 2!>OOf

• •
Fig. 7. Variab le reactance
unit.

actua lly happens. To kill
two bi rds with one stone, I
decided to place the zero
inductance poi nt at 50 on
the d ial. A repeat of the
previo us type of ca lcula
tions fo r this new condition
can be seen in Figs. 5 and 6,
Here , it is seen that the
maximum effective va ri
able ind uc tance va lue is
only 7.2 u H. This, however,
corresponds to a n Indue
ti ve re a c t a nc e of 170
Ohms. For practica l pur
poses, that amou nt is la rge
enough fo r gene ra l ama
teur usage . Anot her thing
noted in Fig. 6 is that th is
spreads out the capacitive
pa rt of the d ial fro m 0 to 50
on the dia l at 3.75 MHz.
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By now, the quest ion
ar ises as to what va lues of
fixed inductance wou ld be
needed fo r t he ot he r
bands . The results a re
shown in the fo llowing
tab le for a desi red va riab le
maximum indu ctive reac
tance of 170 Ohms fo r a ll
bands:

3.75 MHz-14.43 u H
7.15 MHz- 5.77 uH

14.175 MHz - 2.42 uH
21.225 MHz - 1.50 uH

28.85 MHz - 1 .06 uH

Two sets of calcu lations
have been shown fo r the
80-meter case to show t he
ve rsat ility of t he basic
met hod. Further calcula
tions could be ca rried out
using other values of ca
pacitance rather than the
250 picofarad s origina lly
selected . The only thing we
wou ld find would be d iffer
ing ranges for the max
imu m variable induc tance
and differen t zero induc
tance loca tions on the dial.
The basic method a nd cal-

culations stay the same.

The problem of having a
d iffe rent fixed induc ta nce
for eac h band is eas ily
so lved by t he commo n
meth od of using a single
tapped co il as shown in Fi g.
7 , Coi l dimensions a nd
turns have not been shown,
as t he size of the va riable
condense r used , th e va ri
ab le i n d u c ti v e rang e
des ired, and va riat ions in
coi l sizes used by differe nt
amateurs w ill va ry. My
own personal expe rience
has shown that t he amount
of inductance req uired for
the fixe d ind ucta nc e is
very easi ly dete rmi ned ex
pe rimenta lly. The advan
tage of doing it experime n
ta lly is t ha t you can then
dete rmi ne the opt imu m
operating pe rfo rma nce fo r
t he reactance ra nge re
qu ired fo r your own needs.

One la s t t hi ng that
shou ld be ment io ned is
that the zero ind uctance
d ia l setting wil l become
less as the operating fre
quency is ra ised. In the ex
tre me case, at the freque n
cy for t he last-shown ta ble
of fixed ind ucta nces, at a
frequ ency of 28.85, t he d ial
setting will be 11 .5. The on
ly operationa l prob lem th is
m igh t po se is tha t t he
cha nge in capacit ive reac
ta nce be tween 0 a nd 11 .5
will be fai rly rapi d . In my
own expe rience, however,
this has not proved bother
some. Th is c rowding can
be eas ily el im inated by us
ing a sma lle r size of va ri
a b le conde nser and ca lcu
lat ing the fixed inductance
size to give you the va ri
ab le ind uc tive reactance
ra nge you desire. For exa m
ple, for 28.85 M Hz, the use
of a 50-p icofarad va riab le
condenser and a fixed in
ductance of 1.55 microhen
rys wil l give the equi valent
va ria ble inductive reac
tance maximum of 1 70
O hms t ha t we had used pre
vio us ly. The zero point will
be moved to 39 on the dial.
This example was shown to
il lust rate t he ve rsat il ity

a nd t ra de-off s that are
possib le using this method
as described.

Uses

The fir st use tha t sug
gested itse lf to me was to
build a trul y ve rs a t ile
ma tching unit. An l tuner,
using the c ircuit of Fig. 7
for each leg, pe rfo rmed ex
tr emel y well. Its a bility to
al low eac h leg to have
either a capaci tive o r a n in
d ucti ve reactan ce gave it
an a lmost unive rsa l range.
As a matter of inte rest, it
was used to tu ne up a short
80- me te r indu ct iv el y
loaded ve rt ica l a nte nna
that was reso nant at the
low end of the ban d, and
we a ll know how sha rp
tho se vertica ls a re , Well,
this tuner a llowed me to
obtain a 1:1 swr a nywhe re
in the ba nd with no prob
lem . The friend of mine
who owned this anten na
was a bit fl abbergasted!
My own present BO-mete r
open-wire d ipole tunes up
perfectly now o n a ll bands.

Othe r uses will suggest
t he mse lves. I'm a lread y
bread boa rdi ng up an im
ped ance bridge t ha t shows
grea t p rom ise . The fac t
tha t t his method a llows the
obta ining of both a va ri
a ble capaci t ive reactance
and a varia ble inductive
reac tance on a single dial
wi ll undou btedly be found
useful fo r ma ny app lica
tio ns.

As in al l multiband rf c ir
cui try, e ffo rts shou ld be
made to kee p a ll dist ribut
ed capacities as low as
possible to avo id inter nal
resonances,

The de monstra t ion s I've
already give n of the tech
nique d e scri b e d h a v e
aroused a great dea l of inter
est amo ng my friends, an d
I'll be glad to answer any
questio ns you may have.
Just send along a self-ad
dressed sta mped enve lope.

Now you, too, a long with
me, can say, if you don 't
ha ve a va ria b le indu c
ta nce, " The l with it!".



MOOEL K R-2000 K R-600 KR-400

Height 135/8" 10 5/8" 105/8"
Width 8 7/8" 7 118" 7 1/8"

Weight 19.8 lbs, 10.l lbs. 9_9 Ibs.

Vertical
Load 550 Lbs. 4401bs_ 440 lb.

Wind
Load Ft_ 2 32 % 161,1;, 7 1,1;,

Suggested
Retail $ 399_95 $ 202_95 $ 116.95

TET
Price $ 289.95 $ 139_95 $ 84.95

CONTROLLER FEATURES:

Large commercial Quality meter with Solid
State regulated supply in the control circuit
provid es accurate direction indication

EASY-ALIGNING MAST CLAMPS :
Our new mast guage (Patent Pending)
eliminates any alignment problems. An
antenna mast of 1%," . 21,1;, " in diameter
can be accomodated. .

I(R-40 0

SPECIFICALLY
DESIGNED FOR
OSCAR MOON
BOUNCE
180 DEGREES
ELEVATION

KR-50 0
149·95

CAll ToU FREE
•

1-800-654-}2}1

Y" Reade! Serv'C8-$99 page 179

TET U.S.A., INC.
425 Highland Parkway, Norman, Oklahoma 73069

Oklahoma Residents Call (405) 360-6410
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Irving M. Gottlieb W6HDM
931 Olive SIret't
Menlo Pork CA 94015

Future Rig and Rigamarole
- are you ready for faster-than-light

propagation?

Fig. 1. The unexpected scope display-a good graphic
sim ulation o f group- and phase-velocity . When the phase
velocit y o f the carrier cycles exceeds the speed of radia
tion in free space, the carrier will "walk through" the
modulat ion envelope. The modulating in formation,
there fore, can p rogress only at the slower group-velocit y.
(In free space, the phase- and group-velocities are the
same.)

up, I couldn't quite stop
the display. The modula
tion d rifted slowly from
left to right across the
scre e n and the c a rr ie r
cy cles co ntai ned therein
dr ifted in the same direc
t ion , but at a live lier rate.
This provided the illusion
t hat the ca rrie r cycles were
" wa lking thro ugh" the
mod ulat io n enve lope (see
Fi g. 1). If , OM. yo u now
ag ree tha t one th ing is go
ing to lead to anothe r, you r
intu ition is right on the
beam !

As if in a trance, I fe lt
t his fasci nating di sp lay
e radicate my fanta sies o f
mi llions of polyester shirts
bearing froz en lissaj ous
patterns at a penny royalty
for ea ch. Rather, I began to
think of my pattern gener
ator as a tutorial aid to
technical instruct ion
courses! Here, fo r exam
ple, was an exce llent depic
t io n of the concepts of
group-velocity and phase
velocity in t he propagation
of ra d io waves ; eve n
though the carrier waves
were z ipping a long at thei r
ow n me rry pace (phase-ve
loc ity), t hey did no t deter
mine the ra te at which the
information in the mod ula
tion enve lope wa s trans-

task was to hold so me of
them suff icie ntly steady
for evaluation . Call such
activities merely elec
tronic doodl ing if you wish,
OM, bu t please be assured
that I was never one to use
t he meager time allotted to
us in frivo lo us fa shio n. In
deed, the phosphor's green
glow harm onized app ro
pria te ly wit h t he green
ba ck s I e nvisaged some
large firm wou ld fork ove r
fo r exclusive rights to a
ra pid method for ge ne rat
ing a rt istic d e signs fo r
neckt ies, wa llpape r, and
fo r improving the esthet ics
of the environment in gen
eral. (In lieu of you r initial
reaction, OM, I trust a
mo re conside red judgment
will recognize the goal
motivated nature of this
resea rch proiect.I

O ne t hing leading to an
othe r, it happened that I
accide nta lly, o r synergisti
ca lly, injected into a diode
circ uit a signa l of seve ral
kHz to get he r with o ne of
seve ra l tens-of-kh z. where
upon I moni tored a fairl y
nice amplitude-mod ulated
wavefo rm. However, be
cause o f the inadequacies
of the ' sco pe sync system,
and sure ly because of the
haywi re aspec t of my las h-

~_ .

vUOCrTy

wit h the passion to ex
pe riment.

I quickly tra nsferred my
creative urges to some ex
pe rime nts in h igh te ch
nology I had lo ng intended
to perform. Gathe ring to
gether a coup le of ser
vicemen's signa l ge ne ra
tors, my a nci e nt-vintage
osci lloscope, and a hand
fu l of junk box compo
nents, I wa s off to the
races.

Soon [ was observing
e nd less va riety in t he
d is play of all manner of
geome tric patterns. These
da nced across t he 'sco pe
sc reen in a lmost hypnotic
gy rations, and my main

I
"

-

"- <, 1/

<, -,

I n buoyant spi rits t he
other evening, I devoted

my efforts to the noble
task of extracti ng a couple
of extra funct ions from one
of the dedicated tCs in my
all-silicon rig. Ded ication
notwithstand ing , t he so
ph isticated chi p made sev
era l futile atte mpts to com
ply with my desires, then
bit the dust without the
glowing a node, hot sme ll,
o r audib le stress signa ls
wh ich ha ve reli ab ly guided
m y expe ri me n t a l e n
d e avors thro ughout a ll
these many yea rs of ham
ming. Well, so be it! Never
had I been o ne to remai n
idle very long when aflame
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Fig. 2. DX via skip involves wave speeds greater than the
speed o f light in free space. (A) The speed o f propagation
does not exceed c, the speed of light in free space. (8) Top
portions of wave fronts exceed c. thereb y ca using bending
of the propagation path. (e) Once out o f the ionosphere,
the situation is again as in Region A.

fe rred "from transmitter to
receive r," i.e., from the left
to the right side of the os
cilloscope screen.

This phenomenon is par
ticularly interesting be
cause phase-velocity can
exceed the value of c. the
speed of light in fr e e
space! And Einstein's pos
tu lates are no t violated, we
are told , in a sm u c h as
phase-ve locity in excess of
c can not ca rry matter,
energy, or information with
it. In a sense, phase-veloci
ty is a mathemati cal ab
stract ion; it is not di rect ly
detectab le by any device
or circuit. It is a ta ntali zing
notion , however , that a
school of thought p ro
claims the possib ility tha t
matter and information
can have super-c speeds. If
so, its specu latio ns allow
for speeds from c to infini
ty, but not at c. We are
reminded of supersonic air
craft-once having pene
trated the sonic barrier,
their speeds are no longer
limited by the speed of
sound.

In another se nse, this
fas te r-t han- Hg h t e nt ity,
p hase-velocity , se rves
va r io us m und an e p ur
poses . W he neve r light
trave ls from o ne med ium
to another, we find that its
action is p recisely oe
sc ribed by considering not
one, but two, speed compo
nents -c-group- and phase
velocity. More relevant to
the antics of hams, DX
communication by means
of skip is a case in point. In
Fig. 2, we see a long-dis
tance QSO that obviously
is based neither o n ground
waves nor on line-of-sight.
Rat he r, the radio waves
enter the ionosphere, a re
re f ra ct e d the re in , a nd
return to a d istant Q TH.
Re fraction is but another
te rm for bend ing-why is
the path of the waves bent?
The ion o s p her e is a
transmission med ium con
taini ng free e lectrons of in
creasing density as the
radio waves enter it. An

energy interac tion occurs,
and the top port io n of the
wave fronts is speeded up
rel at ive to the lower por
tions . You can think of the
differential in your car if
you like, OM; the turning
or bending of t he wave
path is the logical result .
The top of the wave fronts
traverses the ionosphere at
a phase-ve loci ty greater
than c, but merely "wa lks
through" the modu latio n
e nve lope. 50 o ur a ud io
modula tion gains no t ime
in gett ing to the receiving
site, no matter how long
the radio waves spend in
the ionosphere . Thus is the
axiom complied with that
information can be con
veyed o nly at group-veloci
ty, which can attain c but
often is somewha t less.

Adding a few mo re
points of info to your
recall , OM, radio waves do
propagate at speed c in
free space; both group-ve
locity and phase-ve locity
are then equal to c. Under
other ci rcumsta nces, such
as whe n the rf is being con
veyed fro m your rig to t he
antenna, the group-veloc l
tv in the transmission line
may be o nly around 60%
of c. In air , t he group
ve locity is ve ry slig ht ly less
than c. In genera l, grou p
and phase-ve locities have
inve rse re lat io ns hips-a
group-ve locity below c
tends to be accompanied
by a phase-velocity above
c.

Admittedly, OM, all this
business about rad io-wave
propagation and modula
tion-transit time came up
in a ro undabou t way. If I
continue to pu rsue it in its
pedagogic detai ls, no thing
greate r wi ll be accom
plis hed tha n a cure for a
few cases of insomnia. In
stead, I co rdia lly invi te you
to d irect you r a tte nt ion to
some rathe r strange events
which just ha ppen to re late
to muc h that has been
hitherto d iscussed . And I
prom ise not to bore you
with fu rther a llus ions to

my osci llog raphic teaching
a id. De sp ite its money
ma king potentia l, its chel
lenge to t he imagination
pales into insignificance
alongside the electronic
marvel you are about to
encounter.

My re leva nt and, I hope,
believable experience
commenced a couple of
mont hs ago while d rivi ng
o n o ne o f those long,
straight, and scenery-less
roads connec t ing a se ries
of sma ll towns. To rel ieve
the boredom, I had fi red up
the mobile rig a nd was
busy rag chewing on 40
meter 55B wi th a ham in
the b ig city severa l
hund red mil es d ue south.
For a time, a ll went well.
Our mutua lly 58 signals
were unenc umbered by
either QRM or QRN, but,
with the passage of time
and miles , I began to
notice a diminution of his
signal st re ngth . Then ,
within a period of, say, ten
minutes, it ra pid ly became
impossible to copy him;
the Q50 was abruptly and
inadvertent ly terminated .

Now you might contend
that t he re need be no thing
out of the o rdina ry in suc h
a n occ urrence. O M, you
just may be as right as ap
p le p ie, bu t all ow me to
cite the fo llowing st range
phenomena which accom
panied th is fade-out.
• The inc reased d is tance
between us d uring those

te n min utes was, percent
agewise. trivial.
• It a ll happened between
two and three o'clock in
the afternoon, so there was
no dawn o r dusk transition .
• All the time his signal
was becoming weaker ,
mine was reported to be
getting progressively
stronger. In fact , his last
discernible comment
was,"Hey, OM, it sounds
li ke you a re right smack on
top of me now! "
e Ot he r frequen c i s
scanned o n 40 meters we. ~
dead , as were a lso the 204

and 80-me te r bands .
• The ca r radio delivered a
lot of noise, but responded
to no broadca st stat ions.

Wh ile my be fuddled
mind was trying to resolve
this ve ry eerie package of
p ropagation anoma lies ,
the fi rst t raffic light in thir
ty miles abrupt ly shattered
the con ti nuity of my
thoughts . And it was as red
as the grid of an overdnven
li nea r. O beying its com
ma nd, I came to a stop and
made ready to greet the
green light with the usual
great leap forwa rd. But this
beacon of the highways
was in no hurry to accom
modate my impulses. In
deed, it exhib ited a down
righ t sad ist ic behavior, o b
vio usly e njoying its pro
longed red glare while I
fidgeted and gnashed my
teeth, to say nothing of my
nearly mashing a few gea r
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teeth in ant icipa tory but
q uick ly ha lted sta rts .
" Sh o uld a brought my
camping equipment, " I
recall muttering.

Perceiving the utter
futility of contention with
my source of annoyance, I
wisely decided to relax and
practice the time-honored
virtue of patience. Ob
serving the countryside
around me, my attention
was attracted to a small
bungalow-like place of
business slightly recessed
off the road and about fifty
yards ahead Adjoining it
was a parking lot with sev
eral late-model. luxury
type cars. (Compared to
mine, this might include
almost anything, OM.) I
found myself pondering
the nature of the wares or
services so ld so far away
from a bu siness communi
ty . Surely, OM, you can
fat hom the uninhibited
conjectures that came into
my mind! "What a snazzy
ham shack and antenna
farm I could make out of
that co mbo!" 1 fa ntasized.

But this was no haITI
shack, for large signs on
the gabled roof clea rly
de lineated t he ope rations
there in perfo rmed . Th is
was t he abode o f one
Madame Z. who purported
to possess inordinate in
sight into the past, present,
and future - fo r a fee. A
small sign conveyed the
additional information
that the stated fee was
payable in this time
domain , the present.

"What a bunch of bal
derdash, baloney, and blar
ney !" I declared to imag
inary seekers of ultimate
wisdom. At the next mo
ment, I dug out in response
to the long-awaited green
light. But this is where the
karma of my life (o r, per
haps , a past exi stence)
asserted itself. for if there
was one thing the ancient
buggy did not take kindly
to, it was acceleration.
Amidst the coughing ,
wheezing, and misfiring of
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t he uncoope rative engi ne,
I had am p le tim e to not ice
t hat M ad ame Z had
opened her front door and
was sta ring at me as if in
re ta lia t ion for my ra the r
u n c om p l im ent a ry at
titudes about her a lleged
fac ulties.

Time seemingly slowed
down, and I felt the pangs
of remorse best known to
reprimanded schoolboys.
(Practical-minded reade rs
certainly have the right to
attribute the slowdown to
the Edsel.) Time distortion
or whatever, OM, I clea rly
saw that this pert young
see ress was a mini-skirted
eyeful-quite the converse
of the stereotyped witch
we may tend to associate
with this profession . Being
basically an open-minded
sort, I fo und myse lf ac
know ledging the vast
strides modern science has
made in pa rapsycho logy.
Indeed , had I not been on
the way to a bus iness ap
po intment in the upcoming
town, I woul d h a v e
stopped by fo r an objec
tive disc uss ion of psycho
kines is, ESP, a nd other oc
cu lt man ifestations suc h as
the att rac tio n between op
posi tely-pol a ri zed ent ities.
Suffice it to say, O M, I
do n't t hink the "ot he r"
traveling sales men ever he
held such a farmer's daugh
te r as th is!

Inasm uc h as my per
verse cl unker refused to
break down o r ru n out of
gas in th is vici nity, I fina lly
arr ived at my desti nat ion
- not, howeve r, without
the observation that the
bands became myster ious
ly alive again, once Ma
dame Z'<; facilities were
out of sight.

Well, OM, far be it from
my intent to bore you with
the details of my business
activities at the thriving
metropolis of Hicksville
pop. 549 . Nor shall I in
dulge in na"lvete by pre
tending that you have not
jumped the gun on my un
raveling ta le. Obvious ly, I

was des tined to visi t Ma
da me Z o n my re turn trip .
Let us just say that , was
ove rwhel m ing ly int rigued
with the ha lo of rf shie ldi ng
s u rround ing her " ha m
shack." And so it was-I
parked the fl ivver on her
" a nte nna fa rm," ju mped
out, and proceeded up the
several steps le ad ing to her
door.

There was no need to
knock, fo r the door mag"
ically opened, reve a ling
the very shapely shape of
the madame! I found my
self being more than cor
dially escorted to a chai r
a longside a small table . I
couldn 't still the strange
feeling that my entry at
that ve ry instant was ex
pected-or was it planned?
In any event, I assured her
that I had no problems
whatsoever in e ither the
fecu ndia ry o r the fid ucia ry
domains . The who le at
mosphere was dreaml ik e,
OM, and Madame Z chose
to ignore my prevari ca
tions. We seated o urselves
on o ppos ite sides o f the ta
ble. O n the one hand, I felt
t ra pped. O n the o t he r
hand , I fel t enraptured with
the pulchritude of thi s very
deli ghtful oracle!

" I feel that you are a per
son with much technologi
ca l insig ht, and tha t yo u
a re im me rsed in a fascinat
ing hobby having to do
with an applied science,"
cooed the see ress.

t reflec ted on her pro b
ab le observat ion of the
tra nsmitti ng whip on the
flivver , to say no thing o f
my call le tt ers written a ll
over the place.

" You must learn to rel ax
you r hostilit ies ," she ad
monished, much to my em
barrassment. "Are you an
amateur operato r?" came
the inevitable question .

I nodded in affi rmation.
I also thought that she
should be telling me, rather
than asking me things, if
she expected our tete-a
tete QSO to cu lm inate in
enha ncement of her mate-

rial we ll-b e i ng in th is
present existence . Bu t a ll
ves t iges of suspicion, o p
posi tion, an d u nease
speedi ly evapora ted as a
consequence of her next
deduct ion . That she was
e ndowed with a tru ly un
canny insigh t into the oc
cu lt I cou ld no lo nge r
doubt.

" Ra d io amateurs a re
grea tly esteemed by the
psychic ally sensitive. None
in this incarnation pes
sesses a more positive mix
of the ultimate virtues .
These include intelligence,
achievement-oriented be
havio r , self-policing
mo rality , impulsion for
high adventu re, and wis
da m beyond attainment in
ou r systems of formal
education ."

Silent ly, bu t gracious ly, I
accepted he r ee rie ded uc
tion of facts well known to
ha ms anywhere and every
whe re, b ut not a lways
recognized by those ou t
side the realm .

In addi t ion to reveal ing
these truths about hams in
ge nera l, Madame Z un
raveled a lot of nice things
a b o u t thi s pa rt ic u la r
ham -things that were
bu ried even beyond my
own co nsc ious knowledge.
But, OM, what reall y will
be of inte rest to you is not
wh at she sa id, bu t what
happen ed then and there,
right before my own two
eyes. For while t he seance
was proceed ing, a giant
crystal ba ll materialized a
cou ple of inches above the
table . For su re, OM, the re
was nothing on the table
when we initially sat down!

So I fo und myself be
ho lding t his le v it a t e d
sphere. It was about two
feet in diameter, and was
slowly ro tat ing about an
unseen axis inclined about
45 degrees with respec t to
the table top. Because my
sensual acuity had been
st rangely awakened to a
deg ree unimaginable in
eve ryday life, I perceived a
heck of a lot more tha n the
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there was no way to prove
it in you r time.

Because thi s expose co n
cerns itsel f wi th the ri g of
the future, furthe r detail 
ing of det ectio n tec h
niques must await the ou t
come of my next seance .
Suff ice it to say, OM, no
receiver o the r than th e
human mind is needed for
detection of suc h super-c
me ssage-bearing radia tion.

le st c re d u li ty be
st re tc hed too fa r, O M, I
now will bring this ta le to
its well-deserved finale . As
you undoubtedl y ha ve de
ducted, I wound up dating
Madame Z, who is qu ite
since re in her convict io n
tha t a knight on a white
ho rse is all the more a pros
pec t if his hoss sports a
tra nsmi tting wh ip . And
that' s about it, OM, except
that my fanta sy about a
rural ham sha ck a nd
antenna farm just migh t
mater ialize one of these
fine days!.

APTRON
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• TUNABU·vernler tuned, 420 to 450 MHE
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COD shipment I

To order, or r ece ive d etailed inf o r mofio n.
write us or call us at 1-812·336-4775

ham s who abided by FCC
rul e s d u r ing the ir b rief
earthly incarnation !

I ca n we lt an tic ipa te
you r q uest ion, OM, as to
how th e modulating in
fo rmat io n could be prop
agated at pha se-ve loci 
ty-was it not pointed o ut
somewhat ea rl ier that this
is a scie nt ifi c no-no? The
answer is at once simple
and co mplex. It is simple
because this futuri stic rig
imparts the modulation to
the very medium in which
the rf develops its high
phase-ve loc ity -that is, to
the au ra of ionized a ir.
Complexity then enters t he
p icture -at lea st fr om
you r viewpoint of the '70s,
O M, beca use re ceiving
methods fo r super-c rad ia
tion we re t he n unknow n.
Those of you who have in
vestigated ESP a re ac
quainted with the proposi
tio n that such co mmunica
tion appea rs to be instan
taneous . Troub le is, OM,

this unbe lieva ble specta
cle, I recei ved an ESP mes
sage from Madame Z di
recting me to say so me
thing . Obligi ng ly , I re
spo nded with, " He llo, test,
one, two , three , four ,
belloo. test !" As I spoke,
the envelope of ionized air
surround ing the crystal rig
va ried in intensity and col
or . Surmising that the deep
purplish hue was indicative
of ove r-mod ulat ion, I re
peated in a more subdued
vo ice level. Then, fro m
what I can describe o nly as
a fo ur th-dimensional locus
in t he time-s pace con
tinuum, came the retor t:

" Tha t's much bette r,
W6HOM-always glad to
cont act minor plane ts in in
conspicuous ga laxies; it
beefs up my cosmic OX
reco rd !"

Now, OM, please don't
partake of this with a
tongue-in-cheek attitude.
for that is no t the way I am
relating it. I am tell ing it
like it is, o r rathe r, will be !

Allow me to explai n
thi ngs a bit. That pink
pla s ma e ng u lf in g th e
sphe rica l ri g was caused by
supe r-d uper high-frequen
cy rf e nte ring the ether
(grudg ingly " red iscove red"
in the 1980s), Pro pagation
is near instantaneous at
pha se -vel ocity . As you
know, OM, radio emissions
of ou r e ra ha d been
doomed to propagational
speeds at the mere speed
of light because they ra
diated at group-velocity.
Pha se-velocity beautifully
so lves the OX problem for
the celestia l domain , fo r it
ca n so greatly exceed the
speed of light that ma ny
constellat ions and island
universes may be incor
porated in nea r-de layless
co m m u n ica t io ns l in ks .
Moreover, OM, one may
re-esta b lis h co ntacts with
lon g-bygon e fi s t s w ho
spend ete rnity QSOing be
twe en galaxies o n freqs
whic h make X-revs loo k
li ke dc - a sort of ha ppy
hunt ing ground fo r those

globular e ntity. wh ich I
have o n ly superficia lly
described, OM. For th is
wa s no mere fortune 
telling gadget. Rathe r. it
was an int ricate, highly
co mple x system of silicon
circuits -a huge IC chip, if
you will !

Arranged in va riou s
planes were q uiveri ng PN
junctions sugges tive of the
o rgans of a living creature .
The innermost st ruc tu re
was co mposed of a jun c
tion co ncentric with the
ball itsel f; t his junction was
be ing bombarded by the
e manations of a cluster of
radioactive atoms at the
very center of t he bal l.
This, OM, was the power
supply for the ent ire sys
tem. You see, OM. Iwas be
ing accorded a preview of
the ham transmitter of the
future !

The boundary be tween
the outer surface of thi s
sphe re and the a ir was
pinkishlv aglow. I noted
that the glowing au ra ap
peared to rota te cou nter
directional to the "t ra ns
mitte r. " In a ny eve nt, here
was the on ly visua l evi
den ce of power transfer to
di stant re a ches of the
universe . In other words,
the oute r she ll was, among
other th ings, the radiating
element (cha rmi ngly re
fe rred to in p r imit ive
phases of the radio a rt as
the " a n te nna" - na me d
after the feeler organ of in
sects). Al so, the outer shell ,
because o f its piezoelec
tric property, co nst ituted
the microphone of this FB
xmtr. OM, if you are still
with me, please re member
that I am normall y a guy
who is mighty q uick to
q uestion the ve raci ty of
th ings that can't be du
pli c a te d , we igh ed , a nd
measured in the scie nt if ic
lab . But, maybe I wasn't
my normal se lf during th is
pee r into the future; may
be, too, Madame Z wasn' t
exac tly wha t you would
ca ll scient ific.

Whil st contem plating
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Gone But Not Forgotten
- supermods for the HW-2021

•

t rans mit offset and an ex
ternal handset? Read on
and see how to convert this
un it into a Super HW-2021.

First, cons ider externa l
cha rging. I was interested
in ass isting the rig from the
ca r ba tt ery while opera ting
m obile . Thi s ex te r nal
cha rging is eas ily accom
pli shed through the two
unused pin s o n the present
power con nec tor. Fir s t
dissassernble the cha rge r
plug and solder a red a nd
black wire to the inner two
pin s. Next, cut th e cha rger
cab le and insta ll a 4-p in
molexw connector on the
new 4-conduc tor cab le. In
stal l a ma ting molex con
n e ctor o n t he cord at -

..."""~ "..,

Fig. 2. Battery connector PC
board modifications.

,"n.~ Iol Itfl n .. , R' ~G

l UOS loRE u ~

buy o nly one crysta l per
channel instead of t he
usual two.

W ha t o t he r feat u res
wou ld you like th is un it to
have? How about eas ily
added ex te rna l cha rging
for mob il e and fixed o pera
tion? O r a BNC antenna
con nec to r, ma t ing BN C
fl ex antenna with an inex
pen sive magnet ic mou nt?
And , o f course, + 600-k Hz

quite a bargain when you
conside r the accessorie s
that came standa rd with it.
The meed pack . fl ex anten
na, and cha rger wou ld add
$50 to $75 to the basic
pr ic e of any other wa lk ie
talkie, not to mention the
money saved by having to

I LAC_ . 11' [$
TO tl'._G(_

Phil Sol05 AD5X
707 Auburn Drive
RichardSOfl TX 75081

The Heathkits HW-2021
two-m et er walk ie 

talkie d idn 't stay o n the
market very long, yet it was

fig . 1. Power cable wiring details. Fig. 3.
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Fig. 4.

tape and position it hori 
zonta lly between the PTT
sw itc h and the rotary
switch. One lead is so ldered
to the ci rcu it bo ard ground
and the other is so lde red to
the ro tary switch, as shown
in Fig. 3. Next, exchange
the sim plex nO.7-M Hz) and
- 600-kHz offset (10.3-MHz)
crysta ls. A sma ll kno b fo r
1/8-inch shafts ca n now be
added to the rota ry switch
You wi ll now be able to
switc h between -600-kHz,
simp lex , and + 600- k Hz
transmit co mbi nations.

Since I like to o pe rate
mobile q uit e a b it, I
wanted an external hand
se t, as it is inconve nient to
have to hold the HW·2021
all the time. Any surplus
handse t will do fine as long
as it has a PTT switch. I
fo und mine through Fair
Rad io Sales. First, t ho ugh,
you need to mount a rm-

offset to thi s ngj .a I' ll con
tribute my modification so
as to give anothe r choice in
the matter .

All of the switc hing is
pe rformed with a SP3T
m ini a tu re rota ry sw it c h
ava ila ble e ithe r from RCL
Elect ro nic s, In c ., Man
c he st e r NH 03103 (t ype
SW-281·1), o r from Dave n
Division, Thomas A. Ed ison,
Inc., McC raw Edison Co.•
Ma nc heste r NH 03103
(type 18-KB-3-cSOOM). This
switc h fits pe rfectly into
the hole left by the re
moved SPOT slide switch.
However, before this switch
ca n be added, R89 must be
replaced with another 1000
O hm, 'A -Watt resistor - on
ly w it h longer leads- so
th at the resisto r can be la id
fl at on the PC boa rd. Thi s
a llows the necessary roo m
for the switch. Also, sleev
ing m ust be added to the
t h ree bare wires wh ich
went to the old switch in
o rd er to keep from sho rting
a ny of them out against the
new switch. Refer to Fig. 3
for the switc h wiring de
ta ils.

Fig. 6.

Fig. 5.

[ ' T E A ~Al ~'~05lT

o' ~ JA~ K

Th e + 60 0-k Hz offse t
c rys t al is a n 11 .3-MH z
HC-18 type which I o rde red
fro m Ja n Crys ta ls. Wrap
this crysta l wit h a layer o f

epoxy is poured around it
for a permanent bond .
After the e poxy has set up,
rout e the antenna coax
from the BNC jack to the
antenna pins on the PC
board, as illustrated. Note
the so lder lug added under
the PC board mount ing
screw to he lp keep t he
a ntenna co ax fixed . Solde r
the cable shie ld to the
ground p ins on bo th end s
of the board and a lso to the
ground wire on the BNC
jack .

The rubber ducky anten
na can be modified easily
to take a BNC plug. First ,
mo u nt the anten na base
side-up in a vise and , pref
erab ly using a dr ill press,
carefu lly d ri ll a sma ll hole
in the ce nte r o f the base .
Sand off the p lati ng around
the hole and insert a piece
of #22 wire (size no t crit i
cal) into it. So lde r this co n
nection. Now, clip the wire
to 0 .6 inches and solder the
BNC plug pin to itafter put
ting a sma ll piece of insula
tion a rou nd the wire . Take
a 'A · inc h rubber grommet
a nd t ri m off one of t he lips.
Place th is grommet over
the anten na b a se and
check to sec tha t the a nten
na and pin fi t into the RN C
sleeve e asi ly. Refer to Fig.
4. Now add a sma ll amount
of epoxy to the insul ated
wire between the pin a nd
antenna base and a ssem
ble the ante nna to the BNC
plug. Sta nd the antenna
vert icall y and weight it as
shown in Fig. 5. App ly
epoxy to the BNC sleeve/
anten na-base interface and
allow it to se t up. This com
plete s the BNC co nnec to r
modifica t io n.

One loca l re pea te r re
qu ires the + 600-kHz off
se t, three o ther repeaters
are on the st andard
- 600-kH z o ffset , and
146.52 MHz is a popular
sim p lex frequency for long
mobile -to -mobile rag
c hewing o n the way home
from wo rk. Others have re
cen tly described method s
of add ing the + 600-kHz

tached to the black wires
on the new 4-co nd uc tor
cable. Make up a second
power cord of red and
black wires and install a
mating molex connec to r
on thi s so that the pins on
this co nnecto r mate with
the pins a tt ached to the red
and black wires on the new
4-cond uc to r c ab le . You
no w have the opt ion of
e asily sna pp ing o n e ithe r
the c harge r or the ca ble a t
tached to yo ur ca r batte ry.
Fig.1 gives the cab le wiring
detail s.

Now that yo u have e xte r
nal power and ground com
ing into the unit, you need
to do so me t hing wit h it.
Refer to Fig . 2. On the
battery-connecto r PC
boa rd, connect a 1 N4001
diode in se r ies with a
15-0 hm resistor from the
positive battery co nnec to r
to the input pin co rr es
ponding to t he external
posit ive supply. The anode
o f the 1N4001 should be
towards the external power
p in. The resistor limits the
battery-charg ing curre nt to
a saf e rate . Fina lly, co n
nect a piece of insula ted
w ire f rom the ex te rna l
power gro und p in to t he
negative ba tte ry cl ip.

A BNC antenna jack
would be more co nve ni ent
for mobile operation and
wou ld also help clean u p
the wiring mess of the pres
ent exte rnal antenna jac k.
To do th is, remove the ru b
be r duck y and external
an tenna co nnecto rs. W ith
a thin-b laded pocketknife,
cu t out an addit ional 1/8
inch (approximate ly) of the
bo tto m edge of the ho le
t ha t t he rubber d ucky
ant enna c o nnec to r wa s
mounted in. Thread the
BNC retaining nut o n the
BNC jack and solder a
ground wire to the she ll o f
the BNC jack near the
ce n te r c o n d uc to r pin .
Refer to Fig. 3. The BNC
jack can now be mounted
in the hole and the nut
tightened suff ic ie nt ly to
ho ld t he jack snug whil e
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aeterences
1, " Improlling you r HW·2021 ,"
73 Magazine, March . 1978, p.
130,
2. " Improving Heath's HT,'- 73
Magazine, October, 1978, p. 54.

and make sure that they
st ic k f irmly to tfu - steel sur
face under the newspaper.
Now apply epoxy liberallv
to the al umi nu m mounti ng
p t a te /m agne t i n t crf ar e
poi nts w hen the l'pOXY

cures, you wi ll have tI

m ag ne t ic m obil e mount
that wil l stev on your Cdr to
at leas t 7') m ph, l-or tht'
antenna i tSI'll , I s im ply USt'

the ru b be r flex an tenna
from the HW-202l It is
more than adequ ate for
mo st mobi le-to-repeater
usage and alw ays l'Il SUrt' ~

that you will have your fll'x
antenna With YO LI .

The Heathkit !iW-2021
has all the room necessary
to add all o f the desirab le
function s you could want
in thi s hand-held rig In ad
d it ion, a m obile magnet ic
antenna m oun t has also
been d escribed which (an
be used w ith any o ther
hand-held rig .

r"A~~ET CUTOUTSI • P LA CU

L, '-
",e· O,A 7

0 0 (}) 0 0, , , ,
• • • •• • • •

~ r-r-

•• •

1ig. 8.

dr ill a SIB·inch hole tn the
ce n ter 01 the aluminum
shee t. 1his ha ll ' will be
used for either d IINC bulk 
head fr-edth rough connec
tor or a regula r BNe jack if
you <lrt' wil l ing to ..o lder
the CO,lX to til t' antenna
mount. I he ma gnets are
rectan gula r types available
f rom Radio SIM ck a nd cost
l 5¢ each. You WI ll need to
cut out tw o 1/1 b-to-l /8-in ch
steel pl ates w ith appro x
im atel y the sa me outside
dimensions as the large flat
sides of the magnets for
each of the magnets. Plan >
ant' plate on each side of a
magnet and observe how
well the magnet will now
..tick to anv steel sud an '
when mounted verticall y.

After bending the sheet
aluminum as shown, cu t
out slor s for the f our
magnets so as to co m plete
ly cl ear the magnets, Next,
iind a fla t steel surface, put
a shee t o f newspaper over
it. and place the alum inum
moun t over i t c- weighted
so as to keep it flat. Place
the magnets and end plates
III the slo ts provided for

'" s '''TC" i • " , •
•

.....: A.." ,
• •

, ..0_ . " • ~.
•

TO Tl R RE LAY

without having to 1001. at
the SWitch. The handset
speaker was sim ply tied m
pa rallel with the HW-2021
spea ker. You may want to
add a dropping re sistor
depending o n the handset
speaker used . The D IN
soc ket and DPDT sw itch
wi ring detail s are shown in
fig . 7.

In orde r to use the exter
nal hand set, you w ill need
to use a rel ay to perform
the T-R switching funct ion
instead of t he present Pll
sw itch, I used a miniatu re
SPDT re lay m ade by Tel e
dyne (type J4ll -6Wl.). Thi s
is a 10 -5 case-sty le relay
and o pera tes off 6 V de. I
added a l 80-0hm dropping
resi stor and a t ransient sup
pressor diode across the
relay call. I then rewired
the PTT SWitch so that it ac 
tuates the new T-R relay . I
mounted the relay on top
of the PH sw itch with a
sm al l amount of epoxy.
The wi ring detail s are
shown in Fig. 3. Note th at
the handset PTT wire is
connected between the T-R
relay and the DPDT sw itc h
is mounted on the other
half of the case.

The l ast ta sk w as to
build a cheap m agneti c
antenna mount. For this,
you will need a v ise for
bending aluminum and a
nibbl ing tool for cu tt ing
the magnet mounting
holes, Refer to fig. 8 , First

f ig. 7.

0' " s oc~n

" ''''''GOETA'"S

crophone jack on the
HW -2021 . I u sed the
regula r Cb-tvpe D IN plug
and jack sold by Rad io
Shack for about one dollar
each. The D IN jack re
quires a SIB-inch mounting
hole which ca n be made
wi th a Greenlee chas sis
punch. Be ca refu l not to
crack the plas tic case when
usmg th is punch . Make
seve ral sm al l cuts at dif 
feren t rot at ional angles
wi th th e punch before t ry
ing to go a l l t he WdY
through the C<lS(' . I ig . 6

shows the locat ion of t he
D IN jac k.

I a lso mounted iI m inia
tu re DP D T swi tc h in the
hole fo rruer tv occupied by
the extern al antenna jack. ,
use one sec t ion of thi s
switc h for se lec t io n of
ei ther the m icrophone m
the handset or the one bui lt
in to the HW-2021 . Inci 
denta lly, use a rep la ce
ment Heathk it microphone
element (part no. 480--b9)
for the hand set micro 
p hone. It cost s $6 .00
through Heath and keeps
the audio similar between
handset and case micro
phone. I used the second
sec t io n of the miniature
toggle sw itch to defeat the
PTT in the handset when
the case microphone is
used. I hi s W,l S a sim ple
way for me to determine
that the handset micro
phone w as sele ct ed
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MFJ INTRODUCES THE

GR !MASTER
• MEMORY KEYERS

At $139.95 this MFJ·484 GRANDMASTER
memory keyer gives you more features per dollar than any other

memory keyer available - and Here's Why ...
MESSAGE surross SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POSI·
TIONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC
TIONS A, B, C, 0 (UP TO
TWELVE 25 CHARACTER
MESSAGES), SWITCH COM·
BINES A AND B. posmON
K GIVES YOU 100, 75, 50,
OR 25 CHARACTERS BY
PRESSING eurros A, B,
C, OR D.

LED INDICATES
OfLAY REPEAT
MODE.

DELAY REPEAT CONTROL
(0 TO 2 MINUTES), PULL
FOR AUTO REPEAT.

TONE CONTROl. VOLUME CON·
PUll TO TUNE. TROl. POWER

ON-OFF.

SPEED CONTROL, 8 TO
50 WPM. PULL TO
RECORD.

LEOs (4) SHOW WHICH
MEMORY IS IN USE ANO
WHEN IT ENDS.

WEIGHT CONTROL TO PENETRATE
DRM. PULL TO COMBINE MEMORIES
A AND 8 FDA 1, 2, OR 3 FIFTY
CHARACTER MESSAGES.

NOW YOU CAN CALL CD, SEND YOUR DTH,
NAME, ETC., ALL AUTOMATICALLY.

And only MFJ offers you the MFJ·484
Grandmaster memory keyer with this much
lIexability at this price.

Up 10 twelve 25 character messages plus
a 100, 75, 50, 0( 25 character message
(4096 bits total).

A switch combines 25 character messages
10( up 10 three 50 character messages.

To record, pull out the speed control, touch
a message button and send. To playback,
push in the speed control, select your mes
sage and touch the button. That's all there
is to it!

You can repeat any message continuously
and even leave a pause between repeats (up
to 2 minutes), hample: Gall ca. Pause. us
ten. If no answer, it repeats CO again. To
answer simply start sending , LED indicates
Delay Repeat Mode.

Instantly Insert or make changes in any
playing message by simply sending, Continue
by touching another button.

Memory resets to beginning with button, or
by tapping paddle when playing. Touching
message button restarts message.

LEOs show which 25 character memory is
in use and when it ends.

Built·in memory SIver. Uses 9 volt battery,
no drain when power is on. saves messages
in memory when power loss occurs or when
transporting keyer. Ultra compact, 8x2x6
metes. All IC's in sockets.
PLUS A MFJ DELUXE FULL FEATURE KEYER,

Iambic operation with squeeze key. Dol-dash
insertion.

Dot-dash memories, sell ·compleling dots and
dashes, jamprool spacing, instant start [ex
cept when recording).

All controls are on Iront panel: speed,
weight, tone, volume. Smooth linear speed

control. 8 to 50 WPM.
Weight control lets you adjust cot.casn.

space ratio; makes your signal distinctive to
penetrate DRM.

Tone control. Room filling volume, Speaker.
Tune function keys transmitter lor tuning,
Ultra reliable soHd state keying: grid block,

cathode, solid state transmitters ( - 300 V,
10 mao max.. + 300 V, 100 ma. max.j.
CMOS ICs, MOS memories. Use 12 to 15 VDC
or 110 VAC with optional AC adapter, $7.95.
Automatically swi tches to external batteries
when AC power is test.
OpnONAl BENCHER tAMBIC
PADDLE for all memory
keyers. Dot and dash pad
dies have IUlly adjustable
tension and spacing for the exact "reer' you
like. Heavy base with non-slip rubber fee t
eliminates "walking". $39.95 plus $3.00 for
shipping and handling.

ntiS MFJ·481 GIVES YOU TWO 50 CHARACTER MESSAGES.

• Speed, volume, lone
controls $7995 :- ._- ,

• Repeal function .~". •
• Tune lunction • .•..,'. -'-• Buill·in memory saver _ w._

Similar to MFJ-482 but with two 50 character messages, less weight
controls. Internal lone control. Volume control is adjustable from rear
panel. 5x2x6 inches. 110 VAC or 12 to 15 VDC.

ntIS MFJ·-482 FEATURES FOUR 25 OR A 50 AND TWO 25 CHARACTER
MESSAGES.• Speed, volume, weight,

to", ,,"'rol. $9995• Combine memory switcb
• Repeal, tune functions
• Buill·in memory saver

Similar to MFJ-484 but with 1024 bits of memory, tess delay repeat,
single memory operating LED. Weight and tone controls adjustable from
rear panel. 6x2x6 inches. 110 VAC or 12 to 15 VOC,

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less Shipping),
Order today. Money back if not delighted. One year unconditional guarantee. Add $3,00 shipping/handling.
For technical informatIon , order/repair status, In Mississippi , outside c o n ti n e n ta l USA, call 601 w323·S8S9 .

Order By Mail or Call TOLL FREE 800-647-1800 and Charge II on 1:1:"" ~ !;II
MFJ ENTERPRISES, INC. ~'~SI~~I~P~9:TA';'~' MISSISSIPP~3~~
V' Reader Service-see plIglI 1r9 Seventy·three, March 1980 51



Social Events
Listings in this column are

provided tree of charge on a
space-a va ila ble basis . The
fo llowing information should be
included in every announce
ment: sponsor, event, date ,
time, place, ci ty, sta te, admis
sion charge (if any), features,
ta lk·;n frequencies. and the
name of whom to contact lor
further information , Announce
ments must be received two
months prio r to the month in
which the event takes place.

BLACKSBURG VA
MARCH

Virginia Polytechnic Inst itute
and State u mversnv Depart
ment o f Chemistry will hold
three short courses in March,
1980. a t the Virginia Tech earn
pus, Blacksburg, Virginia. The
first workshop, entit led Dig ital
Electronics lor Instrumentation
and Automat ion, wil l be held on
March 10-11 , 1980. The second
workshop, entitled 8080-8085
Z80 Microcomputer Interlacing,
Design , and Software, will be
held on March 12·14, 1980. The
thi rd workshop, enti tled TRS-80
Interlaci ng and Program ming
lor Instrumentation and Con
tro l, wil l be held on March 17·1 8,
1980. The se programs wi ll be
directed by Dr. Jonathan A.
Titu s, Dr . Paul Fi e ld , Dr .
Chr ist o ph er Titu s, and Mr .
David G. Larsen . These are
hand s-on workshops with the
participan ts having the oppor
tunity to reta in the equipment.
For more informat ion, contact
Dr. Linda Leffel, CEC, Virgi nia
Tech , Blacksburg VA 24061, or
phone (703)-961·5241.

CHRISTIANA DE
MAR 2

The Delaware Valley Amateur
Radio Society w ill hold its
Winter Fest and Compu te r
Show on March 2, 1980, from
10:00 am to 4:30 pm at c nrtet
rena Mem or ial Hall, Rte. 273
and Old Balt imore Pike, cnnet
rana. Delaware. Events include
a transmiller hunt (Freeclom
Foundat ion FOll Hunters Sane.
non Number 80-1) and a rrost
bite tailgate section. Tables,
food, and free pa rking wi ll be
ava ilable. Dealer inqui ries are
invited. 'r a tk -In on 146 .52,
223.361224.96, and 146.3551.955.
For information and advance
t ickets, write to DVARS, PO Box
426, New Castle DE 19720.

MANCHESTER NH
MAR8

The Interstate Repeater Club
will hold its annual Auct ionfest
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on Saturday, March 8, 1980, at
the Sheraton Wayfarer Conven
tion Center in Manchester, New
Hampsh ire. Door prizes and re
freshments will be part of the
fun . Ac tivit ies start with equip
ment check-in and review begin
ning at 7:00 am and the auction
start ing at 10:00 am. Admission
is 50 cents for adults; children
under 15 are free. Talk-in on
146.251.85 and 146.52. For more
in formation, send an SASE to
IRC Aucncntest. PO Boll 94,
Nashua NH 03061, or phone
Gary Delong KA1BCA at (603)
434·5872.

LAFAYETTE LA
MAR 8-9

The Aceotana Amateur Radio
Associat ion, tnc.. will nord the
20th annual Lafayette Hamfestl
Banquet at the Scott Lions Club
Bui lding, La fayette LA. Exit
south from 1-10, go 6/10 miles,
and turn right on Lion Road.
Doors open at noon on Saturday
and at 9:00 am on Sunday. There
will be commercial d isplays on
both days. The f lea market is on
Sunday only; $2 per table. There
will be ladies' activit ies on both
days, with a ladi es' tour leaving
at 9:00 am Sunday . There will be
hourly prizes and much more.
The annual banquet is at 7:30
pm on Saturday (Cajun happy
hour is 6:30 to 7:30 prrn. Banquet
tickets are $10 per person ,
limited to lirst 200 reservations.
There is no admi ssion fee. Talk
in on 147.81/.21or 146.221.82. For
lurther information or to make
your banquet reservations, write
AARA, PO Box 51174, Lafayette
LA 70505. or call (318)-367-3901.

COLUMBUSG A
MAR 8-9

Th e Co l umbus Ama t eur
Radio Club will hold its hamfest
March 8th and 9th at the Colum
bus Munic ipal Aud it or ium, US
Routes 27 and 280. Free admis
sion. Prize t ickets are $1.00
each; table renta l is $5.00 per
day. Free outside flea market.
Campers may stay free on
crou nos overnight. Friday night
setup avai lable. Plenty 01 free
p arki ng. Ad va nce ticket s :
N4ATI, 263 Logan Ave., Ft. Ben
ning GA 31905. Table rentals:
K4RH U, 2701 Peabody Ave.,
Columbus GA 31904: phone:
(404)-322·7001.

STERLING IL
MAR 9

The Sterling·Rock Falls Arne-

teur Radio Society will ho ld its
20th annual hamtest on Sun
day, March 9, 1980, at the Ster
ling High School field house,
1608 4th Ave., Sterli ng, Illino is.
Advance tickets are $1 .50; door
t ickets are $2.00. Over $2,000
worth of prizes wi ll be g iven
away. A large indoor f lea market
wi ll be restrictecl to radio and
electronic items only. There will
be plenty of free parking, lots 0 1
bargains, and plenty o f good
fo od . Ta l k -in o n . 2 5/ .8 5
(WR9AER). For tickets, write
Don Van San t WA9PBS, 1104
5th Avenue, Rock Falls IL 61071.

MIDLAND TX
MAR 1S

The Mid land Amateur Rad io
Club will hold its annual swap
fest on saturday , March 15,
1980, from 12:00 noon unt il 7:00
pm, and on Sunday, March 16,
1980, starting at 8:00 am, at the
Midland County Exh ibit Build
ing eas t 0 1 Midland, Texas, on
Highway 80. The re will be door
prizes. pre-reqrstreucn is $4.50
or $5.00 at the door. Ta lk-in on
146.161146.76. For more infor
mation or to pre-register, write
the Midland Amateur Radio
Club, Box 4401 , Mid land TX
79701 .

MARSHALL MI
MAR 15

The Southern Michigan Ama
teur Radio Society , the Calhoun
County Repeater Association ,
and the Amateurs of the Mar
shall Schools will hold their
19th annual "Michigan Cross .
roads" Hamteast on Saturday,
March 15, 1980, at Marshall
High SChOOl , Marshall, Michi
gan. Doors wi ll open at 7;00 am
for exhibitor s and at 8:00 am for
the general publi c . Admission is
$2.00 at the ooor and $1 .50 in ad
vance. There will be free park
ing, unloading help, and food
se rvice available, plus door
pr izes. Talk-in is on 146.52 and
146.071.67. Table space is $.50
per 1001. Featured wil l be
forums, displays, and special
programs for the ladies. For in
formation and table reserva
tions, contact SMARS, PO Box
934, Ballle Creek Ml 49016.

WINCHESTER IN
MAR 15-16

The Randolph Amateur Radio
Associat ion will hold its t st an
nual hemtest on March 15-16,
1980, from 8:00 am to 8:00 pm,
both days, at the National
Guard Armory, 700 Western
Ave., Winchester, Indiana. Fea
turecl will be door prizes, food
and drink, and a program of
speakers for both days. The
cost per tab le, or an equivalent
space, is $3.00. Tickets are
S2.5O at the door or $1 .50 in ad
vance. Ta lk·in on 147.901147.30,
223.301224.90, and 146.52.

JEFFERSON WI
MAR 16

The Tri County ARC hamlest
will be held on March 16, 1980,
at the Jefferson County Fair
Grounds, Jef ferson, Wisconsin .
Advance t icket s are $1 .50. Re·
serve tables are $2.00 in ad
vance and a s-t t. space $1 .00.
Send an SASE to Glenn Eisen
brandt WA9VYL, 711 East St.,
Fort Atkinson WI 53538.

HAZEL PARK Ml
MAR 22

The Catalpa Ama teu r Radio
Society will honor Dusty Dunn
W8CQ on the ce lebration 01 his
60th year as a ham on saturday,
March 22, 1980 (Dusty'S birth
day), at the Stephenson Club,
Hazel Park MI. The cost of the
banquet is $12.50 per person. A
cash bar opens at 6:30 pm and
dinner beg ins at 7;30 pm.
Reservations must be made by
March 12, 1980.Talk-m en 146.55
simp lex. For tickets , make
checks pa yable to Char les
Master WBOU, Box 294, Claw·
son MI 48017. or call (313)-646
3367.

VERO BEACH FL
MAR 22·23

The Treasure Coast Hamlest
wi ll be held on March 22 and 23,
1980, at the Vero Beach Com
munity Cen ter. Prizes. draw
ings. aCWA luncheon. Admis
sion will be $3 per family in ad 
vance or $3.50 at the door . Talk
in on 146.13/.73, 146.04/.64, and
222.34/223.94. For informati on ,
write PO Box 3088, Vera Beach
FL 32960.

FORT WALTON BEACH FL
MAR 22·23

The Playground Amateur
Radio Club wilt hold it s 10th an
niversary swapfest on Satu rday
and Sunday, March 22·23, 1980,
hom 8:00 am to 4:00 pm each
day, at the Okaloosa County
Shrine Fairgrounds, Fort Walton
Beach, Florida.

WAUKEGAN IL
MAR 23

The Libertyville and Munde
lein Amateur Radio Society
(LAMARS) will ho ld its annual
namtest on March 23, 1980, at
the J-M Club, 708 Greenwood
Ave., Waukegan IL. Doors will
open at 7:00 am. Large indoor
facil ity . Plenty of food and
dr ink. r .tt. tables available at
$4.00 each. Great prizes and
goodies. Tickets will be $2.00 at
the door or $1 .50 in advance.
Write for t ickets or tables (in
clude SASE) to: LAMARS, PO
Box 751, Libertyville IL 60048.

Continued on page 752



Flesher Corp
offers a

selection
of compact,
economical

RID equipment
and accessories

unequalled in quality
or function for the price. Flesher units

are designed
with minimum

space requirements
in mind, too. Call or
write today for our
free 1980 catalog
of affordable kits, wired units and accessories.
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Th e post-WW I yea rs
from 1 9 20 to 1927

found the mushrooming ra
dio industry still in its infan
cy, but struggling to find a
foothold -very much in
need of direct ion. It was a
new technology still In

relat ive obscurity awaiting
a Midas touch!

Radio did not have a
definite pattern by whic h
to gauge it s destiny, From
the very beginning i t was
pa rtially inundated wi th
revo lutionary inven tions
and new d evelopment s,
m any of a q uestionable na
t u re, There ex is ted no
gui del ines to fo llow in th is
new f ield ,

T h e i n t r o d u c t i o n of
numerou s bill s in Congress
to update the 191 2 w ire 
less Ac t merely a gg ra va te d
the si tua t ion. The end o f
host ilities, the conversion
from a war to a peace
climate, resulted in the
creation of many new corn
panics. la rge and small ,
seeking to take advantage
of this developing, growing
ind ustry. Here existed .I

" m ad e-t o-o rd e r" oppor 
tunrtv f or q uestion abl e
fi nancial in terests to inu n
date a lucrat ive m arket
w i th i nv e stm e nt stoc k
schemes. An unwary publ ic
remained confused, except
for the w ide-awake ra d io
amateur, to whom these
conf licts mean t ve ry l i tt le.
His inte rests were d irected
toward testing al l the new
gadgets fl ood ing the radio
market and expenmennog

with the numerous ci rcu i t
arrangements that WNC

perpetually introduced
through dealer folders and
pamphlets . In general . this
game of w ireless had him
spending many hou rs at
the Morse key, exc hanging
messages v ia the estab
l ished relay rou tes and f re
quently exc hanging radio
signa ls w ith neigh bo ri ng
and forei gn co u nt r ies .

Outstanding resea rch ers
and invento rs, por sonal 
iues of the statu re of M tiJor
H oward A rmst rong, f o r
o ne, a nd m en o n the
tec h n ical staff of the
ARR l-John Re inartz and
S. Kruse, among o thers 
mtroduced ctrcurt des igns
under such names as " re
generative," " heterodyne,"
" n e u trodvne ;" " .. u pe r
heterodyne," and " refl ex,"
a ll of w hich p rovided the
a mateur wi t h end less
hours of experimental ac 
ti vi t y.

The 1923 Chal lenge A cross
the At lanti c

During t he w in te r of
19 22, our radio amate ur
had succeeded in spanning
the A t lant ic Ocean w ith his
WHe less signal operat ive
on 200 meters, bu t o nly in
one direcnon c- t rom the



Jo hn L. Reinartz and the set at 1QP-l XA M.

United States to the Brit ish
Isles. He did not have to be
enco uraged to tack le the
two-w ay spann ing. Active
steps w ere taken by the
ARRl to accom plish this
feat, th is t ime giving all
am ateur radio stations an
opportu ni ty to part ic ipate
in the e ffort. The results
w h i ch t he expe r im en te r
w as hav ing w i th the w ave
lengths be low 200 meters.
going down to 150 and
even down to 100 meters,
prov ided renewed ac t iv i ty
and a des ire for so me real
DX. A ll the p lanning and
the co operat io n soon pro
d uced aston ishing results.

O n November 17, 1923,
there was a head line banner
across the amateur radio
horizon, For the f irst tim e in
history, the A t lant ic O cean
wa s br idged by amateur
rad io in two-way contact
w ith an exchange o f mes
sages . D i stance reco rd s
were quick ly attained via
tw o-way phone contacts
w ith stat ions in Haw ai i and
A laska, lapan and Au stra lia,
and the A merican conti nent.
This wa s a year o f jubi lation.

The Language Problem

Wi th the cro ssin g of the
At la ntic and the co n tac ts
now po ssib le wi th foreign
co untr ies, there arose a re
quest o n the part o f m any
to solve, in som e way, the
language pro blem for bet
ter exc hange of messages.
The ques t ion w as how to
d o i t. T he re w a s im 
med iatel y suggested an In
temetional language, an
IL, fo r short, to fac i l i t ate
com mon understand ing. At
the beginning, suc h a pro
po sal wa s re ga rde d as in
di sp en sable . A w e ll 
estab l is h e d Esp er a n t o
sy s t e m o f w or d a n d
sen tence const ruc t ion was
in use in many coun t ries
and w as extensively used
at conventions and o ther
ga t he r i n gs w ith co n 
siderab le success. Esperan
to w as co nsidered to be
va l ua b le as a rap id means
o f co m m on understa nding.

However, the use o f the
syn thetic language proved
too " b u rd e nso me" a nd
" u nco m m o n" to t he m a
jori ty of am ateurs and ,
through neglec t. w as soon
forgotten.

Solving the Call l etter
Identity Problem

1he earlv assig nment of
call letters among United
Sta tes am ateurs w as sim
p le: The d istric t num ber
wa s fo llowed by either two
o r t h ree l e tters o f t he
alphabe t. But, as Canad ia n
and fo reign stations with
sim ilar and often ident ical
call lett ers w ere con tac ted,
con fu sio n arose unless an
add itional fi rst c harac ter
w as ad ded. To co rrec t th is

prob lem , the A RRl initi all y
suggested that t he United
States ama teu r sim ply use
" de" and the Ca nad ia ns
the letter "v" before giving
thei r cal l. This soon proved
inadequate and gave w ay
to an assigned alphabetica l
lett er as follow s to wh ich
all agreed and used .

A -Aust ra lia
C -Canada
F-France
S-Spain
U- U nited States
G -Creat Bri t a in
I - I t a ly
M -Mexico
R- A rgen t i na
Z - New Zealand
N - Netherl ands
a - South Af rica
P- Portugal
C-Cuba

These le iters, how ever,
d id not conform to those
ass igned by the countrie s'
respec ti v e gove rnme n ts.
Th is pl an w as first adopted
as o f December 15, 1922.
Add itional lette rs were re
quired from time to t ime
and assignments were m ade
by the A RRl O pera t ing
Departmen t. Severa l two
letter prefixes were needed
toward the termination o f
thi s m etho d o f call-le tter
d e si gn a t ion , i .e .. FN 
Fin land and CH-Chile. The
letters were used for a time
by al l ama teurs except in

Brit ain, where such perm is
sion was not granted .

Worldwide A ma l eu r Radi o
- A Realit y In Fact

As m ore and m ore in ter
na tiona l am at eu r radio
co ntac ts were consistentl y
an d r e gu l arl y logged ,
serious consideration wa s
given toward an in terna
t ional radio amateur or
gan izat io n, even tuall y to
be aff i l i a t ed wit h t he
A me r i c a n Radio Rel a y
League. In the m ak ing w as
a relay ci rcli ng the globe,
thus invo lv ing amateu rs
worl dwide l ink ing all con
t inents! Thi s was the
ulti ma te c ha ll e n g i n g
thought for amateu r rad io .
No sooner was this idea
proposed than the A RRL
bo ard o f d irec to rs com m is
sio ned its president , Hiram
M axim, to ca l l to gether all
in te rested f o re ign ama-

teurs fo r an earl y meeti ng.
Th e Un ited Sta tes and Ca
nadia n am ate u rs , w it h
yea rs of experience and
With an estab li shed o rgani 
za t io n nea ri ng 20,000
members, were expected to
p rovide l eadersh i p and
guidance toward making
an interna tional amateu r
radio re lay league a chal
le ng ing asse t fo r worl d
com m unica t ion.

So, on March 12, 1924, in
Par is, France, the amateur
represen ta ti ves o f n ine d if 
f eren t countr ies - france,
Crea t Br itain, Bel gi um ,
Sw it zerl and, Italy, Spain ,
luxembourg, Canada, Den
ma rk (ab sen t), a nd the
United States-sat down
together, de l iberated fo r
se v e r a l days, and f or
m ulated the beginn ing of
the Internat io nal Amateur
Rad io Union. A ppointed at
the m eet ing WdS cl tern -
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1MO and his "ha y-wire" receiver with which he worked
F6AB.

The transmitter a t 1MO-1BHW which, under the cal11 M O
and on a wavelength of 110 meters, was the firs t American
amateur station to connect with a Euro pean amateur. This
se t was built in accordance with the scheme outlined by
John L. Reinartz of 1QP-1 XAM.

choos ing des ired o perati ng
frequ enc ies.

Amateurs were request
ed by the department to
m ake immed iate use of
these broadened pr ivileges
so that t he bu reau could
gather v ita l information
and d etermine prac tical
usage in this spectrum The
new bands were made avail
able on an " unti l fu rther
notice" basis. To assist in
reduc ing broadcast listener
interfe rence, spec if ic types
of ca rr ier modulat ion and
types of power supplies at
the t ransmitter were pro
hibi ted, i.e. , spark, phone,
and le w modul ation were
declared out. The "s ilent
hours," st ipu lated at low
er wave le ngths, w ere can
cel led for the higher fre
que ncies. The 150 - to
200-meter band w as opened
up for any and all uses.

These newl y assig ned
wave b a nd s m ateria lly
broadened the operating
range fo r t he am ateurs.
They had been clamoring
for ether space and were
anx ious to readjust thei r
experi menta l circu i ts and
antennas for a go at these
higher frequencies. A cali
brated wavemete r became
v ital. Sti l l required by all
radi o amateurs wa s an
operator' s as well as a sta
tion li cense. A code speed
req u irem ent of 10 words
per minute prevai led .

The 1924 While Bill, HR
7357 - and Others

On Feb ruary 28, 1924,
Congressman W hite, Cha ir
man of the Subco m mittee
on Radio, in t rodu ced a
new bill to abrogate the
o ld W ire less Act o f 191 2,
declaring that the origi nal
la w had outgrown its use
fu lness.

The W hite bi l l was aimed
at vesting al l adm in istra
tive pow ers pertain ing to
radio in the hands of the
Sec retary of Com merce .
He was to c lassify a l l rad io
stat ions as to wave length,
l icensing, hours of opera
t io n, type of equ ipment,

wave telegraphy only will
b e p ermitted on wave
lengths other than 150 to
200 meters, and the anten
na circuit must not be
directly coupled to the
transm itting circuit.

Silent hours will not be
required o f ama teurs while
using the wavelengths with
in the above bands below
80 meters except where the
transmitting station is so
situa ted as to produce ob
jectionable in terference
with other services.

Hereafter, special ama
teur stations will not use
wavelengths above 200
meters. The y may be au
thoriz ed to use the bands of
wavelengths from 105 to
110 meters in addition to
the wavelengt hs within the
bands authorized for gen
eral and restricted amateur
use, where the special
amateurs are engaged in
conducting resr s wi th
governmen t or commercial
sta tions.

General, restricted, and
special ama teu r sta tions
will be permitted to use the
entire band of wavelengths
from 150 to 20() meters
employing pure CW, spark,
and modulated forms of
transmission.

It should be made clear
to the amateurs that the
authority granted above is
necessarily tentative be
cause of the rapid develop
ment taking place in radio
communication, and the
bands of waveleng ths
authorized may be changed
whenever in the opinion of
the Secretary of Commerce
such change is necessary.

W ith the assignment of
the five new wave bands,
amateurs enthusiastica lly
entered a new radio com 
m un ica t ions era . Regu lar
licenses had to be mod i
fied by distr ic t supervisors .
No longer was the amateu r
conf ined to the selection
o f one o r m ay be two f re
q uencies as specif ied on
h is fo rmer li cense permi t.
From now o n, the opera to r
had greate r fl exib il i ty in

the summer o f 1924, issued
the followi ng letter d i
rec ted to all supervisors of
radio:
Department of Commerce
Bureau of Navigation
Washington

July 24, 1924
All Supervisors of Radio
Sirs:

Effective this date you
are authorized to issue
general and re stricted
amate ur radio s ta t io n
licenses to permit the use of
anyone or all of the follow
ing bands of short wave
lengths: 75 to SO meters, 40
to 42 meters, 20 to 22
meters, 4 to 5 meters, in ad
dition to the band 150 to
lOO meters, provided ap
plication is made by the
owner of the station, which
station must be prepared to
use the wavelength, or
wavelengths, requested.

The use of continuous

porary Comm ittee of Or
ganization to select and
approve a permanent
name, a constitution , and
operating procedures. Dur
ing Easter, 1925, the IA RU
was officially decla red a
permanen t o rga nization,
with H iram Maxim as its
f irst president.

The Wavelength Break
through for Amateur Radio

For a number of years,
and especia lly du ring 1923,
desire and hope were on
the minds of the amateurs
for expanded operation on
the lower wavelength s.
Ma ny experiment s con
ducted in t ria ls and co n
ta cts proved convinc ing ly
that the h igher f requencies
could be depended on to
provide co nsistent OX.
Aga in through the effo rts
of the ARR L, the Depart
ment of Commerce, during
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and power. In short, the
Secretary wou ld have com
plete jurisdiction over all
radio activities and fac il 
i ties. As the general hear
ings on the bill proceeded,
it beca me evident that the
rad io amateur, especially
the ARRL, would be neg
ative about the overa ll
stipulations in the bill.
They felt that such broad
discretionary powers in the
hands of one ind ividual
would be too d angerous.
Other interested parties at
the he ar ing expressed
similar negati ve views on
the bil l.

By May, 1924, the struc
ture of the W hite bill, as it
had i rutiallv been pre
sented, had gone th rough a
series of changes and
maneuvers . Provisions
were combined with a simi
l ar bill , the How el l b i l l,
S 2930; it was considerab ly
modified again , but in the
end remained the W hite
HR 7357 document, as an

acceptable paper in l ine
for u l t im ate passage. In its
f inal form, it inco rpo ra ted
appea ls aga inst unfavor
ab le decisions in the is
suance of licenses and
other activities. Through
out the hearings, amateurs
received fa v o rab le con"
sideration.

At th is stage in t ime,
however, the conditions
surrounding all radio com
munication in the United
States required ex tensive
exploration and far more
researc h and legislatio n.
Secre ta ry of Commerce
Hoover stated that even
tua lly radio broadcast ing
would of necess ity have to
be cons idered withm the
f ield of publ ic service and
d ivorced f ro m private en
te rpr ise altogether. Hoover
proposed sending a bil l to
Congress outlining h i s
Views, The ev idence was
clear-a Nationa l Radio
Conference wa s in t he off
ing. •

Order Your Coll ins KWM·380
NOW!

and receive FREE
ON E of the following

(+ old pricing , deposit only requi red)

1) Noi se Blanker - $195.00

2) 2 Filters, your cho ice - $96.00 ea.

3) Blower Kit - $195.00

Get on with the Best'

"'" Electronics Supply, Inc..... 45

1508 Mc Kinn ey ' Hou$ton. Teu$ 11002 • 17131 658·0268
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Frank Butscher 1t'6SZS
68.50 weumoor Way
San Jose CA 9.5 129

CB to 10
- part XXIII: the Sears Roadtalker 40

Photo by Daniel B. Smith, J r. K6PRK

Fig. 1. BOUom vie\\- o f t he Sears Roadra/l... er -W sho wing
component layou r.

A f tec ttng all things ,
c ha nge brings uv into

the fut ure , where a vener-

able o ld name like Sea rs,
Roebuck a nd Co. is simp li
fied to Sears, and where

ama teu r rad io spo rts new
te rmmologv such as m icro
processor , phase lo c ke d
loop, etc. The ham bands
have c ha nged their make
up in the past 25 years. The
AM he terodvne allevs of 20
and 40 meters now ri ng
with t he cacophony o f
side ba nd and au tom a tic
computer ized CW IOe rs.
Eve n the HI-meter ba nd
(the one reve red by most
hams because of its un con
gest ed spec t ru m, lei surelv
opera ting pace, and sur
prising ly low-power OX ca
pab il ities) now bustles wi th
new act ivity : ince ssa nt OX
beacons , fully-quieted FM
signa ls passing through in
tc rconnnenta l re pe a te rs.
the doppler shif t of CW
tones as sa te ll ites whiz by,
and the chatter of cha nne l
ized QRP rigs ri sing In a
c resce ndo as suns po t ac
tivity moves stead ily to
ward peak 21 and beyond.

When Sears and Roe
bu ck together were a
household name in the ear
ly fiftie s (and before), o per
at ing on the 'ln-meter band
was a lot simple r. A ham in
those d ays could affo rd to
build his own rigs, or he
cou ld m odify , for hi s
needs. a wide vanetv of

WWI r surplus hardware.
Work ing all over Europe In

one morn ing with 50-Walls
AM was, as rem em bered 21)
yea rs lat e r, qu ite a sur
prise, a s we ll as a very re 
wardi ng ex pe rience

Rece ntly , seve ra l vur
crises a nd reward ing expe
rie nces acco mpanied my
mod ifica tion an d use o f ,1

40-ch an ne l ph ase-lor kr-d
loop CB tra nsceiver pu r
chased fro m that vene r
a ble ol d companv. Scars
In an age where build ing
from scra tc h is cost-prohib
itive, th e Sea rs Road talk er
40, mode l 3826, AM-SSB rig
was purchased ne w and
s ight-unseen for unde r
$80 .00 du ring a rece nt sa le .
Upon opening the box, the
manual and accompanying
sche ma t ic were immed i
ately perused for the elec
trical details of conversion .
Also, the bottom cover was
removed to examine the
physical p roblem s co n
cerned with the cha nge
over- see Fig. 1.

The " d o gho us e" c o n
taining the reference oscil 
lator is in the upper center
of the chass is. This oscilla
tor is the ke y to the co nver
sion. The articles li sted in
the References are excel -
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Fig. Z. Sea rs Roadtafker 40. mode' 3826. simp l ified funct io nal blod.. d iagram.

•

~.

•

ry inside was co mp le te ly
cove red with sea ling wax,
probab ly to preven t parts
move me nt dur ing vib ra
t ion .

Afte r secu ring a su itable
a l ignm e nt tool for the
sma ll sq ua re hole in the
slugs. the moment of truth
had arrived It was time to
t une up on 10 meter s. With
the c ha nne l selector set o n
c ha nne l 1, a three-foot
piece of a n te nn a wi re at
tached to the an te nna jack
ce nte r conductor. a nd 12-V
d e power app lied , the T702
s lug was t urned slow ly
clockwise . In a bout a half
turn, a sideba nd signa l was
heard signing a W9 call. Pin
2 o n IC701 was c hec ked
with a Heathkit '" fre 
q uency coun ter. A stab le
1 .28-M Hz freq uency read
out was observed . Next,
T102 was turn ed clo ck
wise , a nd in le ss tha n one
turn , the level o f the noi se
was peaked . T705 a nd n02
were ea sily noise-peaked in
less than one turn . That's it

cove r. Since it wa s a tigh t
fit, no sides-to-bo t tom so l
der bonding wa s a pplied .
Thi s wou ld faci lit ate easy
rem o val fo r future pe r
fo rma nce improvements
w hic h requ ire c ha nges to
thi s refe rence o scillato r
circuit . These c ha nges will
be disc ussed later.

The next step was to re
move the sea ling wax from
the top o f all the trans
fo rmer tuning slugs. Th is
was accom plished eas ily
by sc ra ping the wax out
with the chisel e nd of a
sma ll jeweler's screwd riv
er . All transformer slugs
shown in Fig. 2. e xce pt
T10 3 a n d T406, were
cleaned . T701 , the tank-cir
cuit inductor (located in
t h e s m a l l PC vbo a r d 
moun ted metal e nclosu re
to t he le ft o f th e re ference
osci llator d ogho use - see
Fig. 1), had the most sea ling
wax app lied to the top o f
the transformer. With the
vco cove r removed , it was
d iscovered that the circuit-
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large size . The c rysta l sock
e t allowed easy c rys ta l
changes to c heck the band
wid t h of o pe ration fo r a
s ing le vco-t uned circui t
se tt ing.

In o rder to unso lder the
12.320 crystal. the bottom
of the doghouse has to be
unsoldered from the sides.
A so ld e r wick was used
with a 45-Watt so ldering
iron to remove the so lde r
bonds . It was eas ie r to un
so lde r th e c irc u it bo ard
e nds of t he t hree dogho use
posts to ga in e asy access to
the bo tto m cove r than to
unscrew the t hree d og
house flange attachment
screws. These soft metal
sc re ws were ce me nted in
place and I stripped the
Phill ips head slo ts while at
te m pti ng to remove them .

Afte r t he c rysta l and
so cke t we re added, the
dog hou se was set in place
and one post was soldered
to the PC board. The dog
house a s sembl y wa s
pressed into the bottom

lent in thei r sta te me nt and
so lu tio n to the co nve rs io n
problem . Fortunately, the
Sea rs rig has an a lmost
ident ica l Pll c irc ui t to the
rig in Refe rence 1 .

Fig. 2 shows the Sea rs
mode l 3826 bloc k d iag ra m;
the ke y to th e co nve rsio n is
the vcxo. Q701 . The vcxo's
third ha rmon ic is mixed
with the vco (Q70n fre
quency in Q 703, is filtered
by l PF1, and is fed into the
Pll co ntrolle r. For c han ne l
1, thi s freq ue nc y is 1 .28
MH z. In th is Pll , the vco
will automatically seek the
c o rr e c t f requency to
achieve a 1.28 M Hz d iffer
e nc e wit h the vcxo re fer
e nce osc illa tor.

In order to move the rig 's
operation into the 'tO me
t er ba nd , the X701 fre
que ncy h a s t o b e in
c rea sed . For exam p le, to
move the CB c ha nne l 1 op
erat ing fre q ue nc y fro m
26.%5 to 28.510, the vco
has to be increased by
1 .54 5 M Hz . To achieve
this, the X701 frequency
shou ld be increased from
12.320 to 12.835 MHz. This
increase of .515 Hz is o ne
third the vco freq uency in
c rease req u ired . The rea 
so n for o nly t he 1/3 in
crease is t ha t the 3rd ha r
monic is mixed with the
vco .

So much for theory; now
le t's d iscuss the ac tua l con
version detail s. A 13-MHz
HC-1 8/U-style c rystal was
pu rc hased a t a local su r
pl us parts ho use to ge t the
rig tuned to the 10-me te r
band . W ith this crysta l,
c ha nne l 1 is 29 .005 M Hz . It
was decided to tune the re
ce ive r and transmitter to
c ha nne l 1 while hoping
that the tuned c irc u it ry
was broadbanded e nough
to cove r 40 c h a nne ls
a bove, as we ll a s be lo w,
29 .005 MH z. As it turn s
out , th is was a good c hoice
of a tune-up freque ncy.
Th e crystal and socket
(shown in Fig. 1) a re taped
to the outside of the metal
doghouse because of its
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* YOU ASKED FOR IT *
A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

R702 and short ou t R711 ,
w hich co nnects the bottom
end of t he fine-tune con
trol, RV701, to ground. Dis
co nnec t the red wi re from
the top end of the f ine-tune
co nt ro l. Connect th e top
end of t hi s co nt ro l to a
regu lated voltage source
that is always present for
all ope rat ional modes such
as regulato r bu s BB. This
bu s can be fo und in many
pl aces on the circu it board .

The extra set of wi res
com ing o ut o f the tran s
ceiver to th e bottom left of
Fig. l is t he 12-vol t contro l
for a rel ay tha t sw itc hes in
an BO-Walt, so lid-state l in
ear on t ransmi t. It should
be m entio ned that Amer i
can Crystal Supply Co. has
a conversion ki t whi ch ex
pands the num ber of chan
nels.

When th e band is o pen,
CW signa ls are heard very
low in the background .
Thi s occurs beca use the
im age re jec tion is not quite
as good as w ith you r T5-520
or FT-l0l rigs. This back
ground act iv it y IS muc h
l ess o bjec t ionab le t ha n
noise. W ith the rank s of
QRP r ig ow ners growing,
o ne o nl y has to mention
duri ng t he Q SO that he/she
is runnin g QR P and you
w i ll be su rpr ised at th e W l
or W 2 brea k ing in to ask
detail s of your rig

For the price, the sat is
f act ion of successf u l l y
com pleti ng your own con
versio n, sha ring your con
version detail s wi th ot hers,
and regul arl y discovering a
OX sta t ion on o ne or m ore
of your 40 channels and
w ork in g him stirs t he imagi
nation and br in gs back the
pl easure of hamming wi th
an excel lent low-cos t rig.
Thi s, to m e, is wel l w o rt h it
in th is age of o ne grand
ham rig s. •

References
1. Welsh, "CB to 10-Part XII:
Convert a Kraco PlL Rig," 73
MagaZine, October, 1978, pp.
254-255.
2. Cann, "CB to to- Part XVI: A
CW Conversion," 73 MagaZine,
January, 1979, pp. 56·57.

f ine-tu ne oscillator brought
him in nicely. He was most
interested in this converted
rig for a bl ind ham ac
quaintance of his. I happil y
gave him al l the info I had
on t he rig and its conver
sio n.

Before the band died
abrupt ly at 7:45 prn . m any
stat ions w ere heard wh ile
the set w as checked w ith
ot her crysta ls. The lowest
12-MH z ro ck I had brought
the operat in g f req uency
down to 28.255 wi th the
same vco setti ng as for
29.005 . When I shut off the
l ight in the shac k and se
cu red for t he nigh t, I had
th e same good fee l ing I fe l t
o n that spr ing morni ng in
the earl y f i fti es.

O t he r i m p ro v em e n t s
have al so been imple
m en te d The b etween 
channel ope ration conver
sion is the simp lest o f al l
th e cha nges . First, repl ace
X702 (LSB Ref. Os c. crystal)
with a crystal Iden t ical
w i th th e X701 that w as pre
vious ly rep la ced . X702 can
be netted 5 kH z aw ay from
X701 wi th CT702. Next,
power will be applied to
0 220 through R236 when
the mode swi tc h is in the
LSH pos it ion. Thi s diode
will keep the USB-AM off
set crys ta l, X201 , switc hed
on for al l modes. The l SH
positi on becomes a second
set o f US H freq uen c ies
placed between those set
by X701 in t he US B-AM po
sition. The total f requency
c hange by the fine tu ne
will be approx imate ly 5
kH z. Cut the green wire
com ing out of the plug on
the left side of the mode
se lec to r sw itch about one
inch from the plug. (This
sw itch can be seen in Fig 1
to the right o f the refe ren ce
osci l lato r do ghou se.) Str ip
a quarter-in ch of th e plug
end of the green w ire and
co nnect it to the orange
w ire termin al next to i t in
side th e plug.

The next change to im
p lement is fin e-tune track 
ine o n transmit Remove
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crophone . Th e w attmeter
read 7.5 Watts . W ith the
three-foot p iece of w ire
connected to the antenna
jack, a beat note w as heard
in the spea ker, in dicating
an AM sig na l. W Ith the
mode switch in AM, I H7XJJ

was heard ! Shades of the
" 48" sunspot peak: " A ll you
need is a piece of w ire
hanging out of the w in
do w !" Pro b abl y , if the
t hree - foot wire w a s
matc hed , I w o u ld have
t ried to an sw er hIS CQ; in
stead, I not-so-ca lm ly co n
nec ted up to a two-el ement
beam DX fever was com
m g on.

He came back w ith a Sib
signa l on an FT-l0l . He w as
running 15-W att s outpu t.
Th is was beginn ing to feel
l ike tha t o ne spri ng morn
ing 25 yea rs ago! The next
contac t w as w ith a W l in
Boston o n AM. I thought I
would try sideband. Bingo !
A WB4 in South Caro lina
was heard . Ad just ing the
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for receiver adjustment.
Next, an inl ine, in exp en

sive CB powerlvswr meter
and dummy load were at
tac hed to the rf output
co nnector. T ransf orm ers
were peaked with th e r ig in
the AM posi t ion on chan
ne l l fo r m ax rf output in
the fo ll ow in g orde r: T703,
704, 402, 403, 404, 408, 407,
and 405. The reason for this
broken sequence is that
T405 was not eas ily 10-.
cated A lthough the trans
former numbers are si lk 
screen pr inted o n the top
of the PC board, the parts
are t ightly pack aged, m ak
ing identi f icati on d iff icu lt
wi thou t bright lighting. The
numbers are more easi ly
read if a fl ashl ight is used
to locate and decipher
them.

By the time T405 was
peaked, the power output
read 5 Watts . Not bad.
W ith the mode switch in
the USB position, a whist le
was d irected into the rni-

C'-lor write lor 1,..lflcatIonI
MICRO CONTROL SPECIALITIES (S17) 372-34U

23 Elm ,..-It, Orowelllnd, .... 01134
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• Solid State
• 240 walls DC SSBfCW
• 160-10 meters, WWV

(2 auxiliary band positions are
available for future expansion)

• RF Speech Processor
• SSB, CW, AM, FSK
• Built-in SWR Meter
• Excellent Dynamic Range
• Audio Peak/Notch Filter
• Variable Bandwidth
• Full Line of Accessories

* OPTIONAL DIGITAL MEMORY SHIFT ("OMS")
12discrete memories. Stores individual frequencies
or use as 12 full coverage VFOs (500 kHz each)

SOMETHING DIFFERENT
he FT-107 Series with "OMS"*

ult's A Cut Above The Rest"

V&§@~ ~" \liil
The radio. 'v

(Receiver Section) FT-101 TRANSCEIVER SPECIACAnONS (Transmitter Seetion)

Sensitivity: 0.25 uV for roes SIN. CW/SSB, FSK Power Input: 240 watts DC SSB/CW
1.0 uV for l OdS SIN , AM 80 watts DC AMtFSK

Image Rejection: GOdS except 10 meters (50dS) Opposite Sideband Suppression: Better than SOdS
IF Rejection: l OdS Spurious Radiation: - 50dS.
Selectlvlty: SSB 2.4 kHz at - 6dB, 4.0 kHz at - 60dS. Transmitter Bandwidth 350-2700 hz (-6dS)

ON 0.6 kHz at - 6dS, 1.2 kHz at - 60dS. Transmitter: 3rd IMD - 31dB neg feedback 6dB
M1 6 kHz at - 6dB, 12 kHz at - GOdB Transmitter Stability : 30 hz after 10 min. warmup
Variable IF Bandwidth less than 100 hz after 30 min.

20dB RF Attenuator Antenna Input Impedance: 50 ohms
Peak/Notch Audio Filter Microphone Impedance: 500 ohms
Audio Output: 3 watts (4·16 ohms) Power Required: 13.5V DC al20 amps
Accessories: FV-107 VFO (standard not synthesized) 100/110 /117 /200/220/234V AC at 650 VA

FTV-107 VHF (UHF Transverter)
Fc.107 Antenna Tuner
SP-107 Matching Speaker
Fp·107 AC Power Supply

p,,,,,, Ar><l Spe;:,hcallOl'S SUOIec1 To
C~ W, thoul Nolle" 0, Obl,gat oor>

1179R YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633 4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Prlnceton-Glendale Rd.,Cincinnatl , OH 45246



Richard W, List K3GRX
1/04 Villuge Drive
Pillsburgh PA / 511 /

Neat Readout for the 2036
- displays frequency on S-meter face

Photo A. Comoteie inslallation of frequency display superimposed on S-meter.

\ ' , I

\ a n;II'Al

draw your fo il pattern us
ing a resist pen .

Now that you have al l
those stupid holes drilled ,
solder in the th ree 7447 in
tegrated circuits. To save
space, I soldered direct ly
to the chips, but low-pro
file sockets could be used.
Of course, you wi ll make
su re that the integrated cir
cuit is not inserted back
wards, since the resulting
smoke is hazardous to the
chip's heal th . The next step
is to to solder in the seven
resisto rs for each dr iver.
On the dr iver for the mid
d le digit , an extra resistor is
used at pin 16 (S-V supply)
for the decim al point.

One more job on t his
board before we put i t
aside. Con nect one end of
a f lat mult i-conductor ca
ble to pins 1, 2, &, and 7 on
each of the t hree ch ips. Cut
them long enough to con
nect to the t humb switches
later. Exact size can be de
termi ned at insta l la t ion
t ime. Con nect one end of
ano t her m ul ti-conduc tor
cable, abou t 7 inches long,
to the free end of the 22 re
sistors and to the S-vo lt
connect ion. These wi l l be
connected later to the read
out board. Add a coup le of
pigta i ls for a ground and
for the 5-volt power sup
ply. Now put the board
aside where the w ife, k ids,
cats and dogs can't get at
i t.

long and narrow to f it be
hind t he spea ke r. Mi ne
woun d up bei ng about 1-1 /4
inch es by 3 inc hes. The fo il
pattern for the dr iver board
is shown in Fig . 2, Pins 1, 2,
6, and 7 of each IC w i ll con
nect to the t humb switches
on the HW -203&. Pins 9
t hro ugh 15 connect to the
resistors.

Construction hint: O ne
way to d rill those z iIIion Iit
t ie ho les in the ci rc uit
boa rd is to get a hunk of IC
perf boa rd (Rad io Shack
#276-1 394). Tape this to
you r PC board and use the
perf boa rd as a drilli ng
gu ide. Just d rop the d ri l l bi t
into the ho le and let'er
spin. You'l l have a pe rfect
ly spaced set of holes fo r
mounting your integrated
ci rcu its and resistors. After
al l t he holes are dr il led us
ing the perfboard template,

'".
u--

Co nst ructio n Details

I made this circu it on
two pr inted ci rcu it bo ards,
one for the d river ci rcuit
and one for t he disp lay.
The d river board mounts
behind the speaker, and
the LE D-readout board
mounts against t he meter.
An independent three-ter
minal S-volt regulator is
mounted to this chassis.

Driver circuit board: The
driver board contains on ly
the three 7447 integrated
circuits and the current
limiting resi stors. It is made

the signal meter is tra nslu
cent and that wa s the an
swer. W ith an l ED readout
mounted in back of the
meter, the d isplay shines
through the meter face, su
perimposed on the meter
scale.

l OCK ...-

SYN 'f H

Hli:ATHKrr

new rtg.
How can I modify thi s

th ingama jig?"

One of the few prob lems
many owners of the popu
lar Heathk it HW-203& ex
per ience is not knowing
what frequency the rig is
tuned to when in a dark
car. Many operators have
rep laced the S-meter with a
digita l readout . Not wa nt
ing to el iminate the meter
(it impresses CBers), and
not liking the hang-on type
di splays many have used , I
went looking for a good
spot on the cabinet to
mount a displ ay . Yecch !
There wasn't any ! Then, in
my inf inite wi sdumb, I real 
ized that the back face o f

Breathes there a ham
with sou l so dead, who

never to himself has said,

" Now that I have a brand
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driver board, or if you 're as
lazy as I am, just wrap the
board with tape and sl ide it
alongside the speaker, be
tween the magnet a nd
chass is. Stick a hunk of
tape to the fo il of the read
out board to insulate it,
and t hread t he readout
board a nd cable over to
the meter. Wedge it be
tween the meter and vco

, Ji-5, , ,- 'rL2 . I_I (~
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Installation

It's time to dig out the
c ircu it boa rds from thei r
hiding place one last time
and wrap up the project.
Depending on how ambi
t io us you are, you can make
a mou nting bracket for the

the regulato r and t he 13.8
volt supp ly, and that ' s
done.
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Power Supply
This pa rt is as easy as

getting a CB li cen se . To
avo id overworking the
bu ilt -in power supply, I
mounted the three-terminal
regulato r on the He a t h
Z-shaped chassis near the
mike cable clamp. (I used a
mike connector and moved
it to the right side of the
front panel , but this is not
necessary .) Run a wire be
tween the input terminal of

Fig. 1, Schematic of driver and readout.

not enough room here to
use tC sockets. Bend the
pins against t he foi l to save
roo m. Photo B shows the
completed readout board
with attac hed cable. At t his
point you have two boards
connected by a mu lti-con
ductor cable. Plunk this as
sembly back in the hiding
place.

W~ ", G nO NS TO
lK L, "' '' ' ' ' ''O K ' W4
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"" OOH " 0

ca l " , ~tS'$fO~$

l e I ' 4 4 r
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l KlJ "' ~ " " TGK ",-,

I/J , 0( RfS1S TO R S

1111111

.. " ".., " "'-
1111111

Readout board: Now we
have to bu ild somet hi ng to
connec t al l those wires to .
This board has only th ree
LED chips and t he inte r
connecting cable. The read
out board is 3/4" x 1-1 /4" ,
just big enoug h to hold t he
chips. Referring to Fig. 3,
drill anot her mess of ho les
(that's the hardest part of
t his project) fo r mounting
the LE D chips and connec
tions . Notice there are four
rows of ho les fo r each LED.
The ou te r rows are for the
LED pins and the inner
rows for the cable connec
tions . Whe n the LED is
mo unted on t he board,
t he re is a nice gap betwee n
the LED and board. Our
wires fro m the driver board
will go between the LED
and board, through thi s
gap.

After locating the d river
board you hid from the
family, connect t he free
end of the d angling cable
to the inne r set of ho les on
t he readou t board . Just fol
low the schematic, Fig. 1,
careful ly, fo r pin num bers.
Don't goof, since we will
be coveri ng t hese wires
with t he LED chips . Re
member the deci mal po int
connec t ion on the midd le
LED digit and t he S-volt
connection between the
boards . Ma ke su re there is
no ba re wi re showing on
the component side of the
board which cou ld contact
a pin on t he LED.

Now, mount the LEOs in
to the outside set of holes,
spanning the wires, The re is

Fig. 2. Foil pa ttern for driver board. Phoro B. Complete display board with connecting cable.
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box. A chunk of foam tape
will hol d it in place.

Now for the fi nal con
nections. The 12 wires from

... 0

t«l P'N or 4. ~."

t«lTE PIN. CONN'CTIO N ON em 2

Fig. 3. Foil pattern for d isplay
board.

the driver board connect to
the th ree Heathk it th umb
wheel switches, SW3, SW4,
and SWS . Heath even pro
vided an extra ho le in the
switch for these con nec
tions. These are Heath w ire
numbers A1, A2, A4, A8,
81, 82, 84, B8, C1, C2, C4,
and C8. Be sure to fo l low
the schemat ic careful ly to
get the correct pins con
nected to the swi tches .
Connect the ground wire
from the driver to chassi s

and the S-vo lt wire to t he
regulator outpu t pin and
you 're ready for the smoke
test .

Construct ion is very sim
ple. All we've done is made
one ci rc uit board to moun t
and connect the LED read
outs, anothe r board to
mount and connect t he
drivers and resistors, and
hooked them together.

You now have a most un
usual frequency d isp lay
with no mut il ati on of the

cabinet, no sac r ifice of
funct ion s, and no messy
hang-ens . A nd I 'l l bet
you 're the only kid on the
block who has one! .

Parts list

(22) 1k resistors, 114W
(3) 7447 driver/decoder in

teg rated circuits (Radio
Shack #276-1805)

(3) .3" common-ancoe LED
(Radio Shack #276·053)

(1) 5-V, a-termtnat regulator
(Radio Shack #276·1770)

The re ' s a new, eighth OSCAR satellite in o rbit , and the AMSAT team helped put it there!

Yo ur help Is needed for future sate ll ites. Join AMSAT and support the new. ad 
vanced Phase II I series of OSCARs, engineered to provide communications over
transc o nt inental distances for ho urs at a time .

Send $ 10 m embersh ip dues to AMSAT, P.O. Box 27 , Washington, D.C.
20044. Life membership is ava ilable for a tax-deductibl e donation o f $ 100
or more, payable in quarterly Installments If you wish .

Phase III satellite sola r cells may be spon sored for $10 each , and
we'!l send yo u a certificate specifying the cells you are sponsoring .

For a ta x-deduc t ible contribut ion of $ 1,000 o r more, w e ' ll
even inscribe your name on a plaque to be placed in o rbi t
aboard t he Phase 11 1spacecraft for posterity, an d w e'l l send
you a rep l ica hono ring your contribution.

Dues and contributions may be charged to VISA or
Master Cha rge. Phone us at (20 2) 488-8649.

% DIELECTRIC COMMUNIC~TIONa
A UN IT OF GENE I=lA L S I GN AL

..... 11 RAYMOND. MAN': 04071 • ra.207-655-4555 ' 8:D-341-9678

Dielectr ic - the leader in
RF measurement equipment
offers a variety of RF
products for the communica
tions industry.

Dielectric's new l()()(}..A RF
Directional Wattmeter, well

64 seventv-tnree. March 1980

on its way to becoming the
industry standard, accepts
plug-in range elements for
pow er measurements from
100 mW to 5000 watts at 2
rvtHz to 1 GHz. The l000-A,
w ith ± 5% full scale
accuracy. offers the highest
available resolution. The
large 4 Vz " mirrored-scale
meter makes the l()()(}..A the

easiest to read of any wa tt
me ter on the market.

Terminating Load Resistors
range from a 5 W dry load t0 8
50 KW heat-exchanger load.
Low power dry loads up to
150 watts are available as
well as high power w ater
cooled or heat-exchanger
loads up to 50 KW. In addi
tion, liquid dielectric/air con
vection loads with a power
range to 10 KW are avetlable.
Each of these r esistors boasts

a VSWR specification of 1.1:1
or less over the frequency
range from DC to 1 GHz.

These are just some of the
products tha t have made
Dielectric TIIE LEADER IN RF
MEASUREMENT EQUIPMENT.
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Modernize That Boat Anchor!
- o lder tube rigs are more fun when you give

them the solid state treatment

•

., ~.

.,..
~,

ti o n . I made seve ral
changes to it which re
duced power co nsum p
tion, increased tube life,
and eased operation .

The simples t c ha nges
were made fi rst. These in
volved replacing V8, the
9006 rf detector tube, and
V14, the bAL5 VOX and anti
VOX detector tube, with
si licon d iodes. Almost any
type of diode can be used
as long as it has a reverse
breakdown vo ltage of 50
vo lts or more. I used type
1N4454 high-speed switch
ing diodes. For the 9006 rf
detector tube, solder a
diode between p ins 7
(cathode) and 1 (anode).
For the 6Al5, diodes must

~,

r:rof-. -r---Ji--,

r------- - ---- --- -,
cc ~

~~1 , . _(Hj1

,,, ,L ~

;-------------- -r
I M I

TR relay, a sw itched bias
output for contro ll ing a
linear amplifier, a phone
patch input jack, and even
a headphone jack on the
front panel.

The GSB-100 uses the
phas ing method of SSB
generat ion along with a
cry stal notch filter to give
over 40 dB of unwanted
sideband suppress ion and
over 60 dB of carrier sup
pression. The instruction
book is wel l written and a
complete transmitter al ign
ment can be performed in
about an hour with an o s
cilloscope and a VTVM
with an rf probe. After
chec k ing out the trans
mitter for proper opera-

rl'f'
~, , ,,,

I
,, ••• . 10. I . 70 . .~,, : Ii '~~1 ' ~_001 .. _001 ' U001

, ,

' . _001 ... . 001

.' ~. _+-1-,-~ ,. ,, ,L ~

_t cT,F I(.
eO._D5

q~1P

q IP

new house dictated the ex
penditure of minimal fund s
for my re-entry into thi s
hobby. This being the case,
I was excited to find a
Gonset GSB-100 transmit
ter at a loca l ham store fo r
$80 .

The Conset GSB-100 is
an SSB, CW, AM, and PM
t ra nsm itter ra t e d at
100 Watts input (65 Watt s
minimum output). It covers
80, 40, 20, 15, and one MHz
of 10 meters. The vfo is ex
tremely stable (25Q-Hz drift
maximum over a two-hour
period from a co ld start).
The transmitter has built-in
VOX and anti-VOX, receiv
er audio inputs and out
puts, 117-V ac output for a

.. ..
..oi} f-1:..•

- M'

M' M'

••• •••

~ ...

Fig. 1. VB so cket (9006), left,
and V14 socket (6AL5).

Phi' Salas AD5X
/ 700 Stock ton Trail
Ptano TX 75023

•
., ..

After a relatively long
period of in act ivity

due primarily to the inco n
veniences of apartment liv
ing, I again became in
vo lved with ham radio. Un
fortunately . the rather
t raumatic payments for a

Fig. Z. Rect ifier board. Fig. 3. Rectifier assembly and schematic.
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the power supply cha nges .
I next made some cha nges
so that I cou ld use an inex
pen s ive Cb-tvpe mi cro
phone with the tra nsmitter.

The CS B-100 requi res a
high-level o utput mi c ro
phone for proper aud io
drive . Instead of using a
c rysta l o r ce ram ic micro
phone, I purchased a Radi o
Shack CB-ty pe powe r mike
wh ich period ical ly goes on
sa le for $1 2. Th is micro
phone comes equ ipped
with th e DIN-style pl ug . I
purchased a DIN recep
tacle a nd replaced the ori g
inal single-c ond uc to r m ike
jack with it. This requ ires
the u se o f a SIB- i nc h
Greenlee hol e punch. Push
to-ta lk was next added to
t he GS B-100 by sim p ly
ro utin g a wire from pin 3
o n the DIN socke t (g round
ed o n tra nsm it) to p in 7 of
V13, th e control gr id of the
relay driver t ube .

The final t ra ns mitte r
modification was the add i
tio n of a dc power supply
for the power mik e . Afte r
purchasing the powe r mike
fo r what I conside red a n
exce lle nt pric e , I fou nd
that it req uired a $3.50 bat
tery fo r power. I used t he
se cond 5-vo lt fi la me nt
winding with a bridge rec
ti f ie r to obta in t h e
microp hone vo ltage . This
is show n in Fig. 7. In add i
t ion, t he PTT switch o n the
power mike must be wired
so as al wa ys to provide
powe r to the microphone
amplifie r. See Fig, 8.

This articl e deta ils a few
of t he t hings that can be
done to used ham equ ip
ment to improve it. In t his
case, I wound up with a n
excellent SSB/CW transm it
ter with PTT and VOX and a
powe r con s u m ption 35
Watts less than that of the
origina l tr ansmi tte r.•

mA so as to keep the final
pla te power input approx
imatel y the same as it was
or ig i na l l y . A seco n d
benefit of this cha nge was
to slight ly d ecrease the
fi lamen t vo ltages o n a ll of
the tubes, which shou ld
lead to increased t ube
li f etim e . The f il am ent
vo ltages had been running
slight ly high du e to the fact
that the transmi tter was
d e s ign ed for 11 5-V ac
nominal input a nd the line
vo ltage here in Pla no,
Texas, is between 120 a nd
125 V ac.

The low-vol tage supply
was attacked next. Th is
ut ilizes a ca pac it ive input
filter to give a nomin al 275
V dc key-down voltage . I
so lde red two 1 N4007 di
odes in se ries for each leg
of the full-wave rectifier
d irectly on the t ube socket
of V16. See Fi g. 5. Power
was applied, and a qui ck
check of the dc vo ltage
showed that it had ri sen to
360 V d c (no 5U4 rectifi er
d rop)! Go ing to a c hoke in
pu t filter red uced th is to
250 V d e (a redu ction o f
V2, as was expected ). This
is slight ly less t ha n the
original 275 vo lts. This vo lt
age is not c rit ica l, however,
a nd pro per o pe ra t io n of
th e tra nsmitter was st ill
ev ide nt. The c hoke inpu t
filte r was made by tying
both sec tions of C15, the
d ual 40-uF filter ca paci to r,
in para lle l a nd co nnect ing
choke CH2 between the
rectifier o utput a nd C15.
See Fig. 6. This comple tes

inp ut (o riginal], le ft, and choke input

~ V'C , --«••

Fig. 6. Capaciri ve
(modif ied], righ t.

Equal iz ing resistors (470k,
'I. -Watt) a nd tr ansien t pro
te ction capac ito rs (0.001
uF, 1000 V) were al so used .
The S-vo lt filame nt wind
ing was di sco nnec ted and
pins 2 a nd 8 of the tu be
socket we re co nnected to
gethe r with #18 bus wire .

Afte r plu gging in th e
so lid sta te rec tifier a nd ap
plying power, I fo und that
the high-vo ltage dc was
now 710 vol ts instead of
the origina l 610 vo lts . I
connected up the ne wly
fr eed-up S-vo lt fi la me nt
wind ing in se ries wit h t he
11 7-V ac powe r transfo rm
e r primary phased so as to
o ppose the inp ut vo ltage .
See Fig. 4. I suggest that
whe n yo u do this, t ack the
wire s together fo r the first
t ry since Murphy's l aw
dec rees tha t you will fi rst
phase the vo ltages to add,
W he n this had been prop
e rly done (two tri es were
necessary), the high-volt
age dc was fo und to have
dropped to 670 vo lts. I left
it at th is, a nd now load the
tr ansmi tter to 1 50 rnA in
stead of the o rigina l 160

Fig. 4.

'"' (
=:3['" h 117 " AC

-•••
6. 'VAC j
~ v.C j

5".C

r

'"..,
•

/ " ,.,
, ..

~' ,/' .' .y

•

be so lde red between pin s 5
(ca thode) and 2 (anode)
a nd b et w e en pt n s 1
(cathode) and 7 (anode).
Refer to Fig. 1.

The two SU4 recti fi er
tu be s, power transform er,
a nd 6DQ5 fin a l amp lifie r
tube a re a ll lo ca ted in a
sma ll corne r of the tr ans
m itter chassis resul ti ng in
qui te a bit of heat being
generated a t th is poi nt.
Repl acing the 5U4s w ith
so lid state rec t ifiers would
lower this ge nerated heat
si g n i f ic a n t l y, b u t t h e
decreased vo ltage drop of
the so lid state rect ifiers
could cause problems if
not properly add ressed. In
th is case, I fo und th a t the
5U4s have about a 100-volt
dro p.

I sta rted with V15, the
high-vol tage rectifier. The
high-vo ltage su pp ly uses a
cho ke input filte r. A so lid
state rec tifier was bu ilt on
an octa l tu be pl ug. The de
ta ils a re shown in Figs. 2
and 3. The t ran sfo rme r
high-vol tage seco nd a ry is
ra ted at 720 V ac rms. In
order to keep fro m e x
ceeding the diode break
down voltage, the d iode
stack must be ra ted a t t he
peak-to-pea k t ra nsfo rme r
voltage of 2.8 x 720 = 2016
vol ts. Three 1N4007s (1000
V piv) would be suff icie nt. I
used fou r so as to have two
iden tica l rectifier boa rds.

•

Fig. 5. V16 socket. Fig. 7. Power mike de supply. Fig. 8. PTT wiring.
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I. M. Gottlieb W6HD M
93 I Olive Street
Menlo Pork CA 94025

Ham Shack Numerology
- a gentle introduction to electronic math

Fig. 1. Block diagram and output spectrum of numerology
process. Notwi thstanding conceptions of the lay public,
the ham's addiction to this domain of the soothsayer's art
is minimal. Except for the computation of output power,
modulation index, and bandedge frequencies , numerical
man ipulation ;s rarely vio lated.

mathema t ician pa r ex
cel lence! For example, sup
pose that a designer, using
a c ad em i c a I Iy- r i g o ro u s
met hods, specifies a five
Watt resistor where three
Watts of d issipation a re en
counte red. Our ha m, how
ever, is likely to come up
with a ten-Watt unit Ad
mittedly, his ach ievement
may re sult fr om th e
smo uld e ring embers of his
initially-selected %-Wa tt
resistor. Yet, de spi te the
unconcealed unorthodoxy
of his procedures, we can
re st assu red that hi s
ult imate circuit implemen
tatio ns violate no laws of
nature-appea ran ces to
the cont ra ry notwit hstand
ing!

Having now debunked
the irrat ional and pa id
homage to the technol ogi
ca l integrity of ha m en 
ginee ring practices, It Will
prove both interest ing and
instruc tive to investiga te
so me bona-fide " t ricks"
w ith ce rt a in n um b e rs .
Perhaps you may come to
share the a ut hor's convic
tion that the e lusive line of
demarkat ion between fal se
and true can be exceed ing
ly thin; ". cou ld you but
find it -to the tre asu re
house. And peradventure
to The Master, too !"

l e t us first consider ou r
au ld acquaintance (who
shou ld not be forgot), pi.
The ratio of a c irc le' s cir
cumfere nce to its diame
ter, pi is notorious for its

' Omar Kha yyam.

ci rc uit, I found myse lf im
mersed in thoughts about
mathematics, logica l think
ing, and rat iona l uses of the
human mi nd . Su rely , I
specula ted, no ham with a
fu ll complement of mental
ma rbles wou ld be taken in
by that numerology stuff .
Admittedly, one must be
stow credit where du e and
willingly award plaudits
for good entertainment re
gardless of its mode of pre
sentation . But really, OM,
how the heck can there be
co nnec t ions between ca ll
letters , phone numbe rs,
birthdates, an d bank ac
counts?

The best one cou ld say
here is tha t a ham is like ly
to have a low bank ac
count. And by the same
token, it is not impro ba ble
that he lags behind in his
te lep ho ne payments . It
might even be philosophi
ca lly argued that all en
tities and all events in the
universe are interrelated .
Ce rta inly, those seeking
sho rt-c uts to knowledge
are not in short supp ly.
They never tire o f for 
mulating cause and effec t
relations hips , sans co n
sulta t ion with Ma Nature .
Ever presen t in our m idst
are those claiming correla
tion of stock mar ke t price s
with the he ight of women's
skirts. We strong ly suspec t
tha t P. T. Barnum rests in
peace. . .

ln co nt rast to suc h
devotees of fuzzy facts,
our average ham IS a

,
".

' ..

the mon th in which yo u
were born (1-12). Vo ila ! The
resu lt is t he num ber of
do llars you have in you r
sa v ings accoun t ." The
author ' s ideas about
numerology appear in Fig.
1.

From the audience came
su ch exclamations a s
Hmm ! and Wow! For all ,
knew, these expressions
could have been confirma
tions of the numbers trick
o r sudden memories of ap
proaching bankruptcy. We
w ill neve r know , for
nobody was willing to risk
invasio n o f f inanc ial
privacy by decla ring this
PhD o f p seudo-sci en c e
e ithe r ri ght or wrong.

A few days la te r, whi le
endeavo ring to coax per
formance from a newly-de
signed but un coo pera t ive

?\7 $
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A rece nt, and init ia lly
bo ring, sess ion at the

loca l rad io cl ub was magi
cally sparked by o ne of
those master-of-ceremony
types b lessed with the
abi lity to yank the prover
bial rabbit out of the right
hat at the right time. In this
instance, the blessed one
inspired a zesty interest by
asserting he could use
numerology to determine
any individua l's bank ac
count!

His spiel followed such
lines as these : " First, figure
the numerica l sum of you r
stat ion ca ll letters (A = l ,
B=2, (=3, etc.). Next,
multi p ly this sum by the
total yo u ge t from adding
u p t he digits in your
telep hone number. Fina lly,
divide th is prod uct by the
number corresponding to
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Fig. 2. Pi and the simple number series for computing i ts
va lue to any degree of accuracy. The curve shows that
greater and grea ter accuracy is approached as more terms
are used.

" . t I d · 314 1!)9<'6!)36 , ..

population curve ri ses with
pass ing time . Finally, t
represents the tim e e laps
ing from the fa ll from
grace of the o rigina l bugler
duo . Gene ra lly. x and t
have to be derived from
meas urement o r observa
tion. It may well be that x
can be glea ned from a
biological handbook
covering the anti c s of
va rious types of bugs . In
any event. once we ded uce
x and t, we find ourselves
able to pred ict the conse
q uences o f o ne particular
e nto mo lo gical romance .
(Such a rel at ionship is ve ry
close to electronics. as evi
de need by the inevitab le
appearance of " bugs" in
breadboarded circuits!)

Another, a nd perhaps
more mundane. mani festa
tion o f epsilon is shown in
Fig. 3(b). Suppose you have
not nearly been pauper
ized by inflatio n and man
age to start a savi ngs ac
coun t with one thousand
dolla rs. Assu me that wh il e
th is account d raws simple
inte rest . yo u pa ti en tl y
await the great day when
you r money has doubled to
two tho usand bucks . You
propose to remove it a t
that time in order to buy an
improved version of a two
th ousand dollar ri g you
had set your heart o n when
you deposited the kilo
buck. (We know full well
that the rig will cost fo ur
thou by then. but that is
not the point.) When. a t

1J· 4 11/1 - 1/ 3 .115 -in . 1/9 elc. l

1\ / 1\ /"
\ / \j <,

Y
, , , • , • , • , •

Just the same. e psilo n is
un ique, for it, too, can be
ex p ress e d as a s imp le
number se ries. Now, don 't
invest magical qualitie s in
these number series - t hey
canno t be used to produce
just any st ri ng of numbers.
It is tru ly amazi ng that ep
silon can also be calculat
ed to any number of deci
mal places by ca rryi ng o ut
t he easy a rithmetica l
operat io ns o f a certa in
number series!

Eps ilon is most intimate
ly assoc ia ted with any pro
cess that undergoe s so
ca lled organic growth o r
decay. The word " organic"
stems from the fact th at
b iol ogical spec ies tend to
modify their populations in
a man ner readil y stipu lat
ed by some expone ntia l
power of eps ilo n. For ex
ample, the bugs depic ted
in Fig. 3(a) are reproducing
in such a way that thei r
number at a ny given time
can be calcula ted by a sim
ple " growt h" equation in
volving eps ilon. We may
say that these critters are
expanding st ra ightforwa rd
ly acco rd ing to Nt= Noed ,
where Nt is the number of
bugs prese nt at a ny time.
and No is the number of
bugs o ri gina lly present.

Assu ming an Adam-E ve
situa t io n, we might sta rt
with just a pair of a m
b iti ou s bugs. The n, No
wo uld eq ua l 2. The va lue
of x de scr ibes the effec tive
bir thrate of these bugs and
determines how fast the

•

a lte rnate po s iti ve a nd
negat ive frac tions produ ce
p i acc urate to any number
of dozens, hu ndreds. or
even thousands of decimal
places? As may be sus
pected, there are academi
ca lly-acce pta b le answers .
Whether these answe rs
com ple te ly re so lve one's
natural amazement over the
situa tion is a q uestion on
another level of conscious
ne ss , Although num ber
se ries are old ha t to the
m a t he m a ti ca IIv-v e rs e d.
many have long forgotten
their own gasps of as tonis h
ment when first introduced
to them. Actually, we have
merely sc ratc hed the sur
face- it will be rewarding to
inspect other manifestat ions
of such "scientific numer
ology."

Another constant t hat
asserts itself whenever we
use mathematics to indi
ca te the co nnect io n be
tween cause and effect or
between states of being is
eps ilon, or e. This strange
nu mber, as with pi, never
comes ou t even re gard
le ss of t he n um ber of
dec ima l places ca lculated .
Epsilon to ten places is
2.7182818285. Althou gh
e ps ilo n is not s im p ly
rel at e d to a ge o me t ric
figure. as is pi, there is
not hi ng a rb it ra ry o r ar
tificia l about its va lue. In
deed , it is entre nc hed in
virtua lly everythi ng going
on in the universe. This is
because th is old universe
of ours is dynamic ra ther
than sta t ic; it turns out that
epsilon likes to get in
volved in anything that
c ha nges. Included are suc h
measu rab les as tempera
tu re , radi o ac t ivit y. p res
su re . b iologic al ag ing ,
e ne rgy in e le ctri c a nd
magn etic fiel ds, and even
bank interest and popula
tio n growt h. Again, intui
tio n would suggest that
such a universal number
should be a nice simpl e
one. But, again . nature,
wit h her maje st ic overview
of t hese p roce sse s, has
thought otherwise.

appea ra nce In equat ions
a ppa ren tly far remove d
from the geometry of a ci r
cle . Be that as it may. one
would like to t hink that.
because of t he sim plic ity
and symmetry of ci rcles. pi
would turn out to be a nice
integ ral number, o r. at
le ast. o ne that comes out
"even."

Fo r ha m calcula tions,
we are accustomed to us
ing the va lue 3.14 for pi , If
yo u consu lt a ha nd book of
math tab les, you can find
that pi to ten places is
3.141592 6536 , But even
thi s is an approximation , in
th e sense that the last
place has been " ro unded
off ." In fact, pi has been
ca lculated to at least twen
ty tho usand p laces in t he
digi ta l com pute r, and that
twenty-thousandth p lace
must still be ro unded off!
To make matters worse, no
o ne has been able to dis
cern any rhyme o r reaso n
to these endless decimal
places. Suppose, O M. t hat
yo u were making the initial
di sco very of pi by using a
compass a nd ruler. Would
yo u re adil y accept th a t the
rel ati onsh ip between suc h
e le me nta l d ime ns io ns
co u ld be so wild? Or,
would you b la me you r
measur ing instruments for
pi's persiste nt re mainder?

Although we would not
fa ult the mathematicians
fo r la bel ing pi an " irra
tiona l" number, in what
fo llows we shall see tha t
the endless numbers can
not be construed as a ran
dom fallout , as though t he
digits had been recklessly
cast from a giant pe ppe r
sha ker.

Surp risingly, pi ca n be
calculated by me rely pe r
for ming simple arit hmeti
ca l opera t ions indica ted by
a seq ue nce or se ries of
num bers. And, each deci
mal place so ca lcula ted is
a c curat e , exce p t. o f
co u rse , t he la s t o ne ,
because th is is rounded
off . Such a nu m ber series is
depic ted in Fig. 2. Why
shou ld the sum of these
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For t he moment, howe ver ,
it is interest ing to con
tem plate t ha t bu gs, bucks,
and e lectro ns can have
thei r "popu lation" c ha nges
desc ribed with t he aid of
e ps ilon!

The c ha rge c urve of Fig.
3(c) can re pre sent the
growth of capacitor vo lt
age a fte r an initialf v
di scharged capac itor has
been connected through a
resi sta nce to a vo ltage
sou rce, E. In such a case,
we f ind tha t 63.2% of
vo ltage E will be devel
oped ac ross the capacitor
at the instan t correspond
ing to one RC time con
sta nt. This percentage is
equa l to 1 -1 /e . Simila rly,
t he c u rrent in an lR ci rcu it
will attain 63 .2% of its
ul tim ate (O hm's l aw) val ue
at the instant defined by
one l {R time constant.

To say the least, a sa lient
feature of eps ilo n is its
asse rt iveness . Alt ho ugh a ll
of the cu rves ill ustr ated in
Figs. 3(a). (b), a nd (c) involve
e . a more e ncompassing
sta te me nt wou ld be tha t
growth o r decay fun ct ions
invo lve ex. (Actua lly, e is
merel y a special insta nce
invo lving eX, in whic h the
va lue of x is one.) It is grat i
fy ing to see in Fi g. Sldl that
both e a nd ex can be deter
mined fo r any number of
dec imal places by me ans
o f si mp le numbe r se
quences. Incide ntally, the
exclamation mark, l. signi
fies the factoria l process.
Thu s, 1 ! is factori a l one, o r
one ti mes one = 1. Fac
toria l two, o r 2 !. is one
tim es two, or 2. And, 3!
represents one tim es two
times three, o r 6, e tc . Even
if t his is brand new to you ,
OM, sure ly a mys tiqu e re
sides in t he fac t that an
end less series of accurate
deci mal pl aces is fo rth
coming from a very simp le
process .

Enoug h growt h a nd
decay s itua tio ns have been
ci ted to dr ive home the im
portance of e ps ilon . Suf
fice it to say that eps ilon
ma kes its appea ra nce a ny

val ues . Finally, the actu a l
eq uation of t he d ischarge
cu rve fo r capac itor vo lt
age, V, is V= Ee - t/ RC.
Now, O M, a ll th is has been
c ited just for the sa ke of
rev iew. Actua lly, we can
get the " fee l" fo r e psi lon
without even knowi ng the
va lues of E, R, o r C. No r do
we even have to be aware
of the equatio n fo r V!

It ha ppens beau ti fu ll y
th at at the la pse of one
time constant-regard less
of wh a t actua l c lock
t ime t hat corresponds
to -the voltage ac ross the
ca pacitor w ill h a v e
d isc ha rged to 36.8% of its
in itia l va lue, E. Now, this
mig ht a ppear to be just
some iso la ted fact wo rth
me mo riz ing, perha ps, and
not rea l ly e ssen tia l to
eve ryday e lectronics life .
But , t he f ac t t hat t he
rec iprocal of eps ilo n is a lso
0.368, or 36 .8%, canno t be
di smissed by the al e rt mind
as a st ray coinc ide nce. For
it is t rue that in all in
sta nces of the di scharge of
cap ac ito r vo ltage b y
means of a resistance, 1/e
of the initia l capacitor
vo ltage coincides with the
la pse of one t ime consta nt!

An analogous situation
pre vai ls for the d ischarge
of c urrent in a n l R ci rcu it.
That is, one t ime constant
aft er a cha rged in du ctor
has been switc hed from a
de source to a resista nce,
the c ircu it current is 1/e or
36.8% of its in it ia l va lue.
In suc h ci rcu its, one time
consta nt is th e time in sec
onds correspond ing to l /R,
where L is the ind uc ta nce
in henrys a nd R re presents
the resista nce in O hms .

In c id ent al ly, the a u
thor's October, 1975, CQ
a rtic le, " Alice in Bas ic
l an d," exp la ins why such
com binat ions as O hms and
farads o r O hms a nd henrys
o b ligi ng ly e nab le t hem
se lves to be expressed in
nice, conven ient time units
ca lled seconds. All too
man y texts g loss ove r the
justifi cation fo r ca lling RC
a nd l /R " time constants. "

•

rent va riat ion in simp le RC
and RL c ircu its. The dis
c harge c urve can re prese nt
t he vo l t age d epl et ion
across a c ha rged capacitor
whic h has been connected
across a resistan ce , R.

Wi th no mat hemat ics at
a ll, we kn ow t ha t th is
vo ltage sta rts a t va lue E,
the vo ltage of th e de charg
ing sou rce, a nd ultimate ly
decays to ze ro. Note that
t ime is shown in te rms of
RC t ime consta nts, rathe r
t ha n in o rdi na ry "c loc k"
uni ts. The un it of ti me
cal led the t ime consta nt is
the p rod uc t of ca pac ita nce
(i n farads) a nd resistance
(in O hms). Thus, the ac tual
clock tim e co rrespond ing
to a t ime consta nt depends
upon R an d C and, of
course, ca n va ry wide ly ac
co rd ing to these ci rc u it
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Fig. 3. Situations providing insigh ts into the nature of ep
silon. (a) Popula t io n growth of bugs whose main occupa
tion is begetting buglers. (b) " Populat ion growth" of
dol/ars in two kinds of accounts. (e) " Pop ulatio n growth"
and " decl ine" of electronics in RC and RL circuits. (d) Sim
ple number sequences for determina tion of "population
parameter," epsilon, or epsilon raised to an exponent x.
Note: r is a small resis tance -much smaller than R- and
protects the de source from short-circuit current
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long last, yo u w it hdraw
your $2,000, the following
situat ion will be true: Had
your mo ney bee n ea rn ing
compounding inte res t at
the same percentage rate ,
you would now be wit h
dr a win g $2,718.28 ! We l
come, epsi lon!

O M, if you do not imme
di a tel y gras p t he signifi
cance of such growth, you
sta nd in com pa ny wit h
multitudes, for the popula
tion "e xplosio n" on th is
p la net likewi se fail s to
den t the progenitors there
of.

For ou r ham shack men
tali t ie s, the natu re of e p
silon is, perhaps, d isplayed
more meaningfu ll y by th e
c ha rge a nd d ischa rge
c urves shown in Fig. 3(c).
Th is " u n ive rs a l" grap h
de picts vo ltage a nd c ur-
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t ime the rate of cha nge of a
qu a nti ty is continua lly pro
portiona l to the amount of
the quantity. Descr ibed in
ano the r way, epsilon tell s
us that the la w of com
pound inte rest is a t work .

At this stage, t he awe
some prope rties o f ce rta in
numer ical a rra nge me n ts
h a ve b e e n a deq uate ly
di sp la yed . The autho r,
ho we ve r, c a n no t re s ist
mentio n of o ne more ve ry
inte res ting aspect of th is
logica l. yet ee rie, game of
digits. Speci fica lly, it is on
ly nat ura l to po nde r the
possibility of p i and e p
silon mak ing a m ut ua l a p
pea ra nce in some kind of
rel a tionsh ip . Inasmuch as
both a re deeply rooted in
t he a rc h itec t u re and
d yn am ic s o f nat ure ' s
u n ive rse , w e s t ro n g ly
sus pect they may not have
spent these untold b illions
of yea rs in a sta te o f in
dependent aloof ness!

Consider the eq ua tion,

Si n h x = 1 /2(e X - l /e X ) .

Whethe r o r no t it is fe lt
that we a re enc roaching o n
the a rea o f higher mat he
mati cs depends, of course,
upon how much math was
fi red a t us du ring o u r
academic tri bu la t ions. Suf
fice it to say, however, that
yo u will be come q u ite
fam ilia r wit h expressions
of t his type if you ever suc
c umb to the desire to ca l
c u la te t he ha ppenings on
tra nsmissio n lines ra ther
tha n to infe r them from swr
me ter read ings. Fortuna te
ly, you wo uld not neces
sa rily have to acq uire ex
pe rt ise sta tus, for suc h
q ua nt ities as Sinh , the
hyperbo lic sine , and friend
e p silon ra ised to the x
power ca n be gotten from
readi ly-available tables.

O r. be tter still , a few ap
prop riate bu t ton-p ress mgs
on your pocket calcu la to r
will save mu ch stress o n
the b rai n. Here 's some
thing to keep in m ind,

tho ugh : Although "v" re p-
resents a n a ngle , it must be
st ipula ted in rad ians ra ther
t ha n in d egre e s . T h is
should be no cause fo r con
ste rn a tion, fo r it is just a
matter of dealing in, say,
qua rt s ra t her than pints. It
happens that one rad ian is
equa l to 59.296 degrees.
The nice thing about ra 
d ia n measure is that there
a re 2 pi radi ans in a full cit
cleoAnd , eve n bette r, angu
lar d isp la cemen ts co m
mo nly e nco unte red in e lec
tri cal wo rk suc h as 45, 60,
90, o r 180 deg rees co rre
spo nd to simp le fr act ions
of p i, such as pif8 , pi/6, pi/4,
a nd pi/2, respective ly. Sup
pose now that we subst i
tute p i/6 wherever x a p
pea rs in this st ra nge equa
tion . l e t' s see what ha p-
pe ns:

Pi/6 = 3.141592654/6 =
0.5235987756. OK, let's
write down t he va lue of ep
silon ra ised to t his power.
Now we find t hat ex =

1 .688091795. The recipro
cal o f thi s num ber is
0.5923858472. Perform ing
the indicated subtrac tion,
we have 0.592384847 sub
tracted from 1.688091795
= 1 .095706948; a nd o ne
ha lf of this is 0.547853474,
wh ich is, indeed, the hyper
bolic sine of 60 degree s, o r
p l/6 radians! As yo u have
probably inferred. the iden
tity between t he le ft- a nd
right-hand mem bers of the
equa tio n will check out for
a ny a ngle- tha t is, a ny
va lue of X. If your head is
swim m ing, le t it be reite ra t
ed that wh at we ha ve done ,
OM, is to show ev ide nce of
the mu tual appearance of
pi and epsilon in one rel a
t ionsh ip .

Please be ad vised that
any reac tion to all this will
be to le rated , except " so
what!" In any event, ' t is
Q RT time, OM. so in the
spirit of ham shack nu
me rics, vy best 73s ' t il next
t ime.•
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COMPULOG: A Multi-Purpose
Record Keeper

- whither the paper logbook!

Fig. 1. Flowcha rt for COMPULOG.
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Access to a tim e-share
co mpute r sys te m,

coupled wit h a n intere st in
ham-oriented applications

fo r mi cro computers, re
cently prompted me to in
vest igate th e possibi lity of
developing a program for
compute riz ing a ham tog .
As ide from being a ble to
simply log my QSOs, an ad
ditiona l progra m opt ion
wh ic h I fel t wo u ld be
worthwhil e in suc h a ven-

tu re included the ability to
search through my QsO
fi le fo r a pa rti cu la r log en
t ry, thereby verify ing, at
the touch of a few keys and
w ith a f ract ion of the t ime
it would ta ke to ma nually
scan the log, whether o r
not I had logged a previous
QsO w ith the stat ion in
quest ion. I also thought
that an option for contest
logging wou ld be nice. In
the latter, al l I wou ld have
to do wou ld be to inpu t the
cal l in quest ion, and, if it
were al ready logged, the
computer wou ld say so. If
not logged , the computer
wou ld automatically enter
that call. along with addi
t iona l contes t logging in
formation, into the contest
f ile. The speed of com
puterized contest logging
would save val uab le
operating time by prevent
ing dup licate contes t en
t ries and eli minating the
need fo r using dupe sheets .
The program COMPUlOG,
discussed in the following
text, is t he end result of th is
effort.

Program l ogic

The flowchart on Fig. 1
prov ides a synopt ic view of
th e pro g ram lo gic f or
mu lating t he bas is fo r
COM PULOG

Call ing up COM PU LOG

results in the user being
given th ree program op
tions . LOG ENTRY (option
1) is the center po int of the
program since it allows for
the terminal input of a
QsO log entry. Once t he
ent ry is made (format to be
discussed later), it is placed
into HAMlOG, t he data
storage f ile for al l log en
tr ie s. W hen th e u se r
specified number of log en
tries has been ma de, LOG
ENTRY recycles back to
user option.

SEARCH (option 2) pro
v ides fo r t he abi lity to scan
the enti re HAM LOG f ile at
co mputer speed in re
sponse to a request (input
as t he station's ca l l letters)
to determine if a previous
QsO has been ca rr ied out
w ith the station in ques
t ion. If it has been, the
comple te log ent ry is
returned to the user. I t
should also be noted that
i f a logged contact has
mul t ipl e listings (i.e. , at dif
ferent times) in HAM LOG,
all of those entries are
returned as we ll. Hence,
t he last as we ll as t he fi rst
e ntr ies are instant ly
ava ilable. If the contact
has not been previous ly
logged in HAMLOG, then
the use r rec e i v e s t he
message " STATIO N HAS
NOT BEEN LOGGED." As



with l OG ENTRY. upon
completion of the SEARCH
opt io n (in t his case one
scan o f the entire log). pro
gram co nt ro l is re turn ed to
the user.

CONTEST lOG (o p t ion
3) combines elements of
LOG ENT RY a nd SEARC H.
though in a more st ream
lined m anner. User selec
tion of thi s option resu lts in
a request fo r input. aga in in
the fo rm of ca ll le tters.
Once an entry has been
made, the computer will
then sea rch through CO N
TEST, the data storage file
for th is option. for any du
plications. I f t he ca ll has
already been lo gged. the
message " STA TIO N HAS
BEEN LO GGE D" is re
turned . If the ca ll has not
been logged. the ca ll let
te rs are returned and a re
f II d b " 1'"o owe y ... .• m-
dicati ng that the contact is
a new o ne and that add i
tional logging information
(acco rd ing to co ntest for
ma t. e. g.. signa l reports,
sect ion nos., e tc.) is re
quired fo r completion a nd
insertion into CONTEST.
When thi s has been ac
complished , t he com pute r
is then read y to accept
ano the r ent ry. Unl ike LOG
ENT RY a nd SEARC H,
where re turn to user con
trol is automatic. typ ing in
the c o m m a nd STO P is
necessary in the first re
Quest for input in o rder to
return to user option con
trol.

At any point in the ent ire
program where the use r is
asked for an option num
be r, ty p ing 0 will ca use
COMPULOG to terminate.

Program Structure

The lis ting of CO M
PULOG in Fig. 2 shows a
s im pl e a nd rel atively
st ra ight fo rwa rd program
that should require only
minor alterations to make
it co mpatib le wit h most
presently availab le mini
computer systems usin g
va rious forms of BASIC.
The p rog ram is divided into

t hree mai n sect ions. and,
since each section runs in
dependently of the others.
the need for subpro gram
ming is e liminated . Pro
gram co ntro l is d irected by
t he IF THEN sta te me nts of
lines 190-220 in response to
the use r-se lected o ptio n of
l in e 1 80 . Data f i le s
HAMl OG a nd CON TES T
are term inal-format files
(ve rs us ra ndom -ac ce ss
files) and must be a ssigned
file numbers. saved and
empty. before initiating
COMPUlOG for the first
time.

The a p p lic a b ili t y of
te rminal-fo rmat file s in
COMPULOG is ideal. A ter
minal-format file is a col 
lection of lines, composed
of num bers and/or st ring
cha rac te rs, which may va ry
wide ly in length . File e n
tries can be typed in d irect
ly from the terminal. The se
fil es will provide fo r the ini
tial storage of data wh ich
will be used as input to the
program as well as sto rage
of the data in listable fo rm
for output from the pro
gram Ie.g .. listi ng t he co n
test log o r QSO fil e), li nes
330-340 a re a ll t hat are
necessary fo r storing data
in the app ropria te fil e (i n
this case. HAMLOG). Since
HAMlOG and CONTEST
are def ined at t he very
beginn ing of COMPU lOG,
fu rther references to them
at a ny point in the program
ca n be made via the ir
ass igned file numbers.

line 280 is the log ent ry
format sta te me nt. While
the type of info rma tion
and the o rde r in which it is
e ntered into HAMLO G is
largel y subjective. the in
se rtion of t he ca ll as the
first ent ry in each string.
fo llowed by a minimum of
2 spaces. is c ri tica l to prop
er pro gram operat ion .
The reason is as follows :
The se arc h functions of op
tions 2 and 3 are se t up so
that as the computer scans
the d ata files . it read s o nly
the first 6 spaces (cf.. e .g. ,
line 460) o f eac h st ring e n-

f ~O FILE f l : ' HA" LOO'
f l O FI LE I ~:' COH I E S I '

reo
130 ~~IHI ' COHPUl OG OPI I OHS : LOG EHTRY I f I , SEAR CH I~ l '

140 ~~IHI ' CON I ESI LOG 131 . ~ROGRAH TERHI HAlrOH 10 1'
150 f 'RINI
160 f-RI NI "0J' I1 0 N" j

'"HlO IN~UT A
190 If A. I T!'fEH ~60

~OO If A .~ I!'fEN 41 0
~ IO If A. 3 T!'fF H 6 40
~~O IF A· O T!'fEN 900
no
2 40 RE M O~ T ION I - LOG EN TRI ES
250
200 f'RINT ' t OG E N T ~ r FORHAT : ·
VO f'RINT
280 f 'RINT · CAl. L<t 2X ) NAM E OTH M <O -T'ATE Mor'E/f R[ O RST REHA RKS ·
~ I'O H;rNT
300 ~RINT "NO OF EN TRIES 'l
310 IN~UT M
320 FOR 1. 1 TO N
3 30 !.INl·U! III
3 40 I'RI NI fI :,.1
35 0 NEXT I
360 H <lN I
310 (,0 10 16 0
aec
31'0 REH ~T ION 2 • LOG SEARCH
.~

41 0 f -R IH I "CAL l. "
420 LI NPU ' At
430 H <JNT
440 RESE T I I
450 !.I NPUT II : U
460 t El XI .SE GI (~ I. I , 6 1
4 10 If XI ~ AI IHEN 41'0
400 GO TO 5 40
490 I f [ N(l i l IHEN 580
5 00 GO TO 450
5 10 LI Nf'UT 1 1 : ~ '

:; ::'0 t El X• • SEG. ( '<I . 1 . 6)
5 30 r r XI : :'AI 1IIEN 560
5 40 f 'RI NT ~ I

:;50 f'R INT
5 60 IF [ 101'11 THE" 160
:;10 GO TO 5 10
5 00 f'RIN T ' SI A l I ON HAS NOT l<EEH LOOGEfJ '
5 90 N, I .. I
600 GO TO 160..,
620 RE H OPTI ON 3 - CONTEST LOG

'"6 40 ~RINI ' [ lO f ER " A M[ OF CONTEST , ~AI[ . ~(~ATOR(SI '

650 ~R I N '

660 LIN"UT , .
6 70 F'RINT f ~ : ' 1

680 ~RINT

690 PRINT ' ( NI ER 'ONI [S I LOGGI NG FD~~A"

1 0 0 F'RIN'
110 LI"~UT ~.

720 ~~INT f 2 :'CONI ESI LOGGI NG FD~~A T : ' ; O '

130 f'RINT
7 40 ~RI NT ' CONTE ST tOG NOW O~EN '

750 PRI NT
l ~ O l.I NI-'UT A'
1 1 0 IF A" ' STOP ' TH E" 160
160 RESfT 1 2
1 9 0 lIN~U T f ~ : ~ 1

600 lET n . S[ GI(U, 1 . 0)
0 10 I f X' -A' THEN 810
6~O If MOREt 2 THEN 1 90
030 I-' FlINT A.' · ••• · ,
0 40 !.INPUT All
850 PRINT I ~ : A I " ' I AI I
860 60 TO 160
810 PRI NI ' S I ~ T I O" HAS ~[EN LOGG( O'
8110 GO TO 100

."
1'00 ["fJ

Fig. 2. Listing of COM PULOG.

try and compa res t he con- effectively be blank spaces
tents of t he se spaces with so tha t a ll the comp ute r
th e te rm inal -inpu t ent ry. " seesvis the t X 20r 1 X 3
The first 6 spaces will ac- ca ll. 1f the a-space form at
commodate t he 2 X 3 calls is not adhered to. a sca n for
suc h a s W A1 Z SE . Six a 1 X 2 o r 1 X 3 ca ll will
spaces is al so the min imum p roduce t he " STATIO N
nu mbe r nece ssary to allow HAS NOT BEE N LO GGED"
for t he dupli cation of ca ll message, since the com
letters in 2 X 3 calls up to puter will re ad t he co rrec t
but not including the la st call plus the first letter{s)of
lette r (e .g ., WA 1ZSE, the next bit of log informa
WA1ZSR). More important- tion occupyi ng spaces 5
lv. however, in those cases an d /o r 6 . Du e to t he
where 1 x 2 o r 1 x 3 ca lls b-space maxi mu m of t he
are pre sent, the 2 spaces ca ll e ntry format. por table
fo llowing the se e nt ries will and interim suff ixes canno t
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[NTER CONTEST lOGGING FOR/IAT
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NO Of" [ HTIlI[S" 1
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fi nd a last entry because
the file w a s initiall y
empty .) Second , they pro
vide a means of identifying
the output if. at the end of
the contest, it is desirable
to LIST it.

Using COMPULOG

While th e size of my log
reflect s only a yea r o r two
of spo radic activity, there
a re ham fr iends of m ine
who index the ir act ivity by
log book volume num be rs.
Time and an expand ing lo g
would excuse most of us
from the kind of menta l
recall you would have to
have if, on hear ing or ini
tiat ing a Q SO, you were to
sudde nly wonder if that
fe llow on the other end
was so meo ne you should
know o r p e rh ap s o nce
worked . Unless you index
yo u r log(s ) fo r q u ick
retrieval of info rmation o r
orga nize your Q SOs via a
number of clever schemes
des igned to accom plish
the same, chances a re you
are not go ing to obtain t he
info rmat ion you seek ve ry
read ily. Using a compute r
to do yo ur logging and
su bseq uent ly your sea rch
ing would provide you wit h
a way to get thi s informa
tion in a frac tio n of the
usu a l t ime .

When speaking in te rms
of the time e lement in
volved in re tr ieving the
stored d ata , it shou ld be
obvious to pote nti a l use rs
o f this program that the ef
fic iency o f using a com
pute r to log and sea rc h
yo ur Q SO s will de pe nd
largely upon the data ac
cess t ime fo r whateve r
mode of data sto rage is
used . While th is may not
present an o b jec tionable
ti me la g w hen u sin g
SEARC H, contest logging
may pre sen t p rob le ms ,
since speed in logging is an
essent ia l element in keep
ing the contacts flowing .
Depend ing upon the ac
cess ibility of your data , the
use of th is program in co n
tests might the n be que s-

statements in lines 440 and
670 . When working with
terminal-format file s. it is
helpful to th ink of t hese
files as having pointers o r
markers which se rve as a n
indic a tor of the posit io n in
a file from wh ich the next
input Il.e .. from data file to
program) will be taken o r,
as in the case of l OG EN 
TR Y, the position a t which
t he ne xt inf orm a t ion
printed to the file wil l
begin . When HAMl OG and
CO NTE ST are first opened,
the file marker is a t the
beginning of the fil e . Afte r
each request fo r input by
CO M PU lOG . the f ile
marker is posit ioned just
afte r th e informatio n input
of the next string ent ry
where info rmat ion may or
may not be tak en . In case
of a prin t ope rat ion Ie.g .
e nt e ring log e ntr ies in
HAMlOG), the marker is
positioned at the e nd of
the file . If you were to
subsequent ly ask for pro
gr am inp ut fro m HAM
lOG. t he computer wo uld
attempt to read past the
last e n t ry in t he fi le ,
resulting in the te rmi na t ion
of the program . The RESET
com ma nd at the beg inning
of SEA RCH a nd CO NTEST
lOG e n su res th a t t he
poin ter will always be re
po sit ioned at the beginn ing
o f the re s p e ct iv e f ile
foll owing a log e ntry o r a t
the end of a sc an through
e ither file .

The program statements
comp ris ing CO NTEST l O G
are pre tt y mu ch se lf
exp lanatory in view of the
preceding di scussion. lines
640-670 se rve a two-fold
purpo se . First, they act as
the f irst-str ing e nt ry in
CON TEST and the point a t
which the file marker is ini
tially loca ted. (This series
of sta tements was no t part
of the origina l program,
with the resu lt t hat the first
attem pt to input a contest
ca ll produ ced a n e rro r
me ssa ge . The m e ssa ge
o riginated from the sea rch
func tion, whic h could not

ca ll is not li sted, as wo uld
more often be the case.
line s 450-500 fo rm the fi rst
loop o f this option. wh ich
te lls the computer to sc an
a string; if the computer
does not find ca ll letters
match ing the ca ll in q ues
tion. the message " STA
li O N HA S NOT BEE N
LOGGE D" is re tu rned (line
580). If, during a st ring
sc a n, the c o m p u te r
matches the input ca ll with
a n e nt ry sto re d in
HAMLOG. the SEA RCH o p
t ion enters the seco nd loop
(lines 510-570). where the
log entry is printed a nd the
scan conti nued to loca te
a nd print a ny dupl icate
listings described earl ier.
In ei the r loop, o nce an en
tire sc an has been com
pleted , the SEARCH option
te rm inates.

Note t he use of RES ET

be a c co mm odat ed b y
CO M PU l OG . Howe ve r,
such info rmation could be
included under "Remarks ."

Each log entry of my
HAMl OG fil e is e nte red as
a single st ring. llN PUT
(ve rsus INPUT) statements
are used in HAMl O G and
e lsewhere throughou t the
rest o f the program o nly to
a llow for the inc lusion of
suc h specia l cha racte rs as
quotat ion marks, s lant bars
(e.g ., mode/freq), a nd com
mas (as wo uld se para te
c ity and state).

lines 410-600 constitute
the SEA RC H option which
inst ructs the computer to
ca rry o ut a stri ng-by-string
sea rch of HAMlO G to de
termine whether o r not a
ca ll has been previously
logged . However, the pro
gra mming statements a re
se t up to assume tha t the
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Fig. 3. Sample run of COMPULOG, using aU th ree options
and including a lis ting o f CON TES T after completion run.
The fo rmat used in CON TE ST LOG serves only as an iltus
trat ion. Under actual contest cond itions, a differen t for
mat ma y be necessary to speed up the logging process.
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properly identified and for
matted, should be accept
able to the contest's spon
sors.

Permutat io ns of thi s log
ging program are limited
o nly by the imaginat io n. As
examples, so me users may
wish to alter the inpu t/out
put fo rmat; include pro
gram options fo r listing log
e nt ries accord ing to date,
mode, ca ll area, or a whole
host of other va ria b les;
c rea te addit iona l fi les
and/or program opt ions for
net co ntro l operations; log
SSTV, OSCAR, and VHF ac
tivity; or use specialty fi les
for keep ing track of ce r
ti ficate hun ts.

I do no t fo resee the day
when everyone wil l th row
a wa y the ti me-honored
system of the written log
for the sake of a computer,
but, fo r those fortunate
enou gh to have the
capability, compu te rized
logging has its possib il ities
and its pleasu res . •

tionable in terms of its effi
ciency. The time-sha re sys
tem I use gives me the
ab ility to obtain da ta from
my file{s) within fractions
of a second after hitting
the RE TURN key. Such
speed is beyond the capa
bilities for most of todav's
mic rosvstems using tape or
floppy discs as the storage
medium.

The potent ial o f using
COMPUlOG in contest
logging int rigues me none
the less , and I am hoping to
use it in one of the forth
co ming contests. I would
app reciate hear ing from
those of you who decide to
give it a try as well. O n the
surface, I can see a much
smoot he r flow of ex
changes, more contacts
logged per unit of time,
and less time wasted in log
ging d uplicates o r in using
dupe shee ts to preve nt
them . Fur thermore , t he
su bm iss ion o f comp ute r
printou ts from a contest, if
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T. M . &f~hto V£3CAF
42 Herring/on Court
OIlOWO. Omario
Conodo K2H jN7

Computer System I/O Interface
- handles RS232, 20-mA loop, and

KC Standard conversions

fig. I. Blod.. d iagram o f IX) interface.

a lso is conve rted to a P L
signa l by a sec tio n of the
XR1489A line driver. These
two PL signa ls are switc h
selec ta ble so that only one
of these signa ls is con
nec ted to one inpu t side of
the 74367 tri-sta te bu ffe r.
The Til o u tput o f the
XR2211 is connected to the
o ther input side of the tri
sta te buffe r. When a tone is
detected by the XR2211 de
modu lator. the ca rrie r logic
of the demodulator will
automatically swi tch the
tri-state buffer to receive
FSK from the cassette play
er a nd the SWItch-se lec ta ble
inpu ts wil l be made inac
tive. The XR2211 da ta hne
remai ns logic 1 (marking)
WIth no tone. and rema ins
logic 1 upon tone detection
as long as the tone is mark
ing. i.e., 1200 Hz . Breaks in
the R5232 to the co mpute r
will no t o ccu r when the
casse tte playe r is put in the
play-back position; thus,
data reads from the cas
se tte will not have sta rt
glitc hes , The PL output of
the tri-state buffer d rives an
XR1488 PL-to-R5232 line
driver to produce the re-

20..0 l OOP TO TTY PO GE P~O ~ TE R

Fig, 2 shows how user in
put s produce RS232 which
becomes the inpu t to the
compu ter. A TTY keyboa rd
cu rrent loop of 20 rnA will
key the IL-74 photocoupler
to produce a TIL signa l as
well as turn on an LE Din
dicator. The R5232 input

built o n a Rad io Shack 4"
X 4 % " PC board and was
installed in a sma ll metal
cabinet. The total cost for
the I/O inte rfa ce was less
tha n $35.

XR221 1 phase-locked to ne
demodulator. The modem
is designed to operate up to
1200 baud using a 12QO-Hz
to 25()()"Hz frequency sh ift
(Ka nsas City) , Re pe a ted
read/writ es at 1200 baud of
a 12K by te program have
been withou t e rro r,

The lCs ca n be p ur
chased fo r approxima tely
$15 and the other elec
troni c compo ne nts usually
can be found in a well·
equipped hobby workshop.
The complete circuit was

Rs232 r "' flO" TER,.
<R r~890 ,

S ELl e T

20 "" "009 '" 10367 '"'l.T~ r-' ' .O-$TUE ""~u -TH MYlIO IlUFn R

("""'U Ulc'e

". " U M '" =.
"'(101 ""'(O'IO£ R (Iu' .....'$

", ' RoOn •

Rs232 ," 'l 7 ~
.RO" ( Q,.RU TE R

..14890

" , , RU 06

u sE~

I ~ "'JTS

The in ter fa ce des ign
shown in the drawings

is fo r a microcomputer em
ploying RS232 I/O and user
I/O combinations of RS232.
TTY. a nd a udio cassette.
Min or c irc u it cha nge s
wo uld easily provide var
ious I/O combina tions to
SUIt individual needs.

The central feature of the
interface is the audio cas
se tte FSK modem . The
modem utilizes an bar
XR2206 function generator
modu la tor and an bar
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quired RS232 input to the
computer.

fi g 3 shows how the
compu ter RS232 output
prod uce s user inputs, The
XR1489A lme driver con
ve rts the compu ter RS232
output to three sepa rate
Til signdls O ne TI L signal
IS used to produce a 2Q-mA
TT Y page-printer drive ci r
cui t v ia the 2N3904, Il-74
photocoupler. and U D in
dic ato r One Til signal
drives a sec t ion of the
XR1488 l ine driver to pro
duce a RS232 user input,
and one Til signal is used to
generate the FSK for audio
cassette recording v ia the
XR2206 modulator.

Adjustments

Ge ne ra t e d FSK fr e 
quencies are set by R1 C and
R2C as show n in Fig 3, The
FSK output level is con
trolled by RJ and can be set
from 0.1 V to 10 V POp ,

There is a dc bias on the
FSK output signal and a
coupling capaci tor is used
to isol ate thi s de compo
nent.

Demodulation of FSK to
produce a Til output is
show n in Fig. 2. The XR2211
vco should be set midway
between the two incoming
tones, i e.. at 1850 Hz. ROCO
provides the tun ing circ uit
and RO is made parti ally ad
ju stable to fac ilitate fine
tuning. Fine tun ing was not
required at 1200 baud, and
RO was set manuall y to
agree with the calculated
va lue. If f ine tuning is at
tempted , the fo llowing
steps should be used:

1. Disconnect RB (resis
tor between pins 7 and 8).

2. Connec t an audio gen
erator to the FSK input and
sweep its frequency from
1200 Hz to 2500 Hz .

3, Adjust RO unt il the ou t
pu t sta te sw itches at 1850

Hz and leave RO at t his set
ting.

The XR2211 f SK input
should not exceed 3 V p-p
and it will li mit with onl y 10
mV. There should be litt le
problem dri v ing th is IC
directly f rom the cassette's
audio output.

No ot her ad justments are
required, and the remaining
ci rcui t ry is simp le TIL and
R5232

Higher Baud Rate
Operation

In order to ope rate the
modem at higher speed, the
XR2211 bandwidth must be
increased . For approxima
t ion purposes. the ma rk f re
quency is made the same as
the baud rate and the space
frequency twice thi s value.
For example, 24DO-baud op
eration would requi re the
XR2206 to produce 24(X)-Hz
and 4800-Hl tones, and the
XR2211 vco wou ld be set at
3&00 Hz. The loop filter
bandw idth of the XR2211

would be doubled; there
fore, CF would be halved to
0.001 uFo The loop-f ilter
capture range is also dou
bled; therefore, the capture
capacito r, CD, would be
halved to 0.0068 uf .

Exa r has excellent data
sheets on the ir XR2206 and
XR2211 ICs as well as an
app licat ion note (A N-Ql ).
The data sheets provide
cl ear des ign gu ide infor
mation for c o m p o nen t
v a l u e c alcul at ion fo r
var ious baud rates. Exam
ple modem d esigns are
given from 75 baud to 10k
baud .

Operation

The interface was built
exac t l y as sh o w n and
worked immediately with
out any fiddling . Scope
tests show clean sine-wave
generation with a smoot h
freq uency transit ion from
mark to space. So fa r, error
f ree ope rat ion has resulted
at 1200 baud ,_
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Number Fun on your Micro
- explore mathematical curiosities with your TRS·80

5 CLS
10 INPUT " MULTIPlIER" ; B
20 INPUT " MULTIPLICAND" ; J

A 30 FORN :: lTOS
40 X ::X + J
50 NEXT N
60 PRINT X

Allan S. Jof f e W3KBM
lOOj Twining Road
Dresher PA 19025

O ccasiona lly. as you sit
before you r elec

tronic salted peanut (mine
being a TRS-80). litt le
phra ses and nuggets from
oute r space floa t through
the ce re b ra l nooks and
crannies. O n one such oc
cas ion, the phrases w ere
"d ivisio n by subtrac tion"
and " mu ltip licat io n by ad
dition." Since no momen
tous things were t ranspir
ing o n the two meter re
ceive r mak ing up t he back
ground sounds. I set out to
revisit these two concep ts.

Program listing 1 is what
I came up with as an an-

swer to division by what
m ight be better termed
" successive su btrac t io n."
It rea lly turned out to be a
c hance of renew ing ac
q uai nta nc es w i t h th e
(hopefu lly) proper use of
some of the conditional
type s of sta te me nts avail
able on the TRS-80.

Program listing 2 m ight
just m ak e jo urn ali sti c
history, not fo r the fact
that it is divided into parts,
but fo r the fac t that neither
part really works. Before
you sniff the page in an a t
tempt to see what I might
be high on, what is offered
here is a c hance fo r the
less-tha n-expert pro gram
mers among us to try to get
them to work. Two differ
e nt st a rt ing poi nt s a re
shown, and each of them,

as they stand, has very real
but o ppos ite problems. [f
you decide to tack le these
program ideas on a dull
day, just remember that
your fina l effo rt has to han
d le positive and negative
numbers in any mix. You
will also find it easy to
come up with a so lution
whic h handles integers, but
fractions o r decimal pa rts
will be a nother sto ry.

l e t' s sh ift gears for a bit
and roll through the "Val
ley o f the Prime s." Prime
numbers have always held
a fasci na tion for math-

e ma t ical ty p es dow n
through the ages, and this
sa me high interest seems to
bite every co mpute r buff
at one t ime o r another.

As you know, a prime
number is an integer which
may only be divided by it
self and the number 1. All
prime numbers are odd
numbe rs by d e f in ition,
since any even number is a
sure bet to be div ided by
some fa ctor or ot he r. The
o nly exception to th is rule
is the num ber 2.

The next interes t ing fact
about primes is that their

5 CLS
10 INPUT"DIVI DEND'" X,
15 J:: 0
20 INPUT " DIVISOR" ; N
25X::X-N
30 J ::J+ 1
35 IF XiN < 0 GOTO 45
37 IF XIN > 0 GOTO 25
40 IF X < N PRINT J" ." ;XIN : STOP
45 IF XiN < 0 THEN J :: J + (XiN)
50 PRINT J : STOP

Program listing 7. This illus trates the p rocess of division by
successive subtraction. If you try a la rge division such as
1000/1, please be sure to have a good book handy as the
computer tiptoes through the loop.
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5 CLS
10 IN PUT " MULTIPLIER"; B
20 IN PUT " MULTl PLICAND'" J,

B 30 N::N+S
40 C::C+l
50 IF C :: J PRINT N: STOP
60 GOTO 30

Program listing 2. (a) This is the easiest list ing to whip into
possible work ing shape. In its present imperfect form, it
has troubles, including not being able to accept values o f
B less than 1. (b) This is a toughie. Be in a good mood if you
tackle it. It has the same assortment o f problems as listing
(a) in sligh tly different pfaces. For ins tance, as it stands, it
will not accept values of J which are less than 1.



(If you want to check primes for
thei r pattern of repet it ion , you
may add the following lines.)

15 J = 1
75J =J +1
77 IF J = 2 " Y - 1 THEN STOP

Program listing 3. These inserted lines wi" stop the
calcula tions after two complete repetitions have gone
through the program. This will allow you to view the type
o f repet ition pattern which the particular prime reciprocal
under investigation follows.

5 DEFDBl Y
10 IN PUT X,Y
20 IF X > YTHEN 50
30 X = X " 10
50 A = INT(XlY)
60 A = ((XIY) - A) "Y
70 PAINT A ;
80 X =A
90 GOT020

cookbook programs a re
ve ry nece ssary to avo id
consta ntly reinventing the
wheel. bu t the sooner and
more often that you tread
th e backwaters of p ro
gramming practice. the
soone r you . and not the
compute r. wi ll be th e
boss. •

ins ta n t ly a ppli cab le to
somet hing which yo u have
had in mind but were just
too busy to try. don 't ig
nore the le arn ing possi
bilities in those imperfect
listi ngs in Program listing 2.
The name of the game in
lea rn ing to pro gr am is
prac tice . Predigested o r

(TRS-BO) DE FDBl sta te
men t does not a llow for
more than seve ntee n deci
ma l places . So how can I
get t he eighteen places as
neede d in taking the
rec iproca l of 19?

Program li sting 3 is the
litt le gem wh ich will allow
you r TRS-80 to sp it o ut
decimal places until the
cows come hom e . It is very
possib le (if you have a
great deal of patience) to
take the reci procal of the
prime number 499. You can
p ro babl y wa tch t he
dec imal places fl y by a nd.
after n - 1 of t hem. o r 498
decimal p laces. you will
then see that 499 is in the
same repe tit ive ca tego ry
as the nu mber 7. Naturally.
if you choose to ta ke the
reci proca l of so me com
mo n numbe r suc h as 2. you
will just see .5OOOOOOOOOO
"', and the zeroes will spill
out all night, o r until you
ca ll it q u its.

Whil e program li st ings 1
and 3 may be more fun and

reciproca ls a re endless
re peati ng deci mals. Some
of these reciprocals have
interest ing cha rac teristics
in tha t t he point of re peti
tion is at exact ly n -l
decimal places (where n
is the value of the prime).
As a n ex ample. 1 /7 =
.142857142857· . .. Notice
the repeating quality of th e
decimal st ring- the re peat
taking place after the n -1 .
or sth. decimal place ha s
been generated .

An example of a pri me
whic h doe s no t fo llow
this patte rn is 13. 1/13
ge nerates t he patt ern
.0769 230769 23··· . w h ic h
shows a double re pe a t
with in the n - l fra mework.
The numbe r 19 shows a
pattern like tha t of 7. and
repeats after the n - 1. o r
f Bth, decimal p lace.

If you are reasonably
al ert . that s t a t e m e n t
sho uld ring a small bell.
and that be ll is what I am
leading up to . As you
kn o w. even us ing th e
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Baudot Message Formatter

He re is a BASI C program
des igned to make Ba ud o t
message for matting a
quick and simple task .

The program is written in
Mic ros of t ! extended
BASIC, but can easily be
adapted to any BAS IC ha v
ing st ring-va ria b le ca pa
bility .

An add ress offset capa
bility is provided which
allows joining message seg-

ON I ~PUT ~A~ E THE FOLLOIiI NG ASCI I fOR BAUDOT SUBSTITUTIONS:

J. W. Young W6RLL
16808 Ooodvete Rood
Canyon Country CA 9IJjl

I f vou have ever pro
g ra mmed a PRO M with a

Baudot message fo r a
RTTY sta t ion, you are well
aware that the procedure
fo r formatting the message
is lo ng and tedious. The
manu al approa ch, w ith re
pea ted t ria l a nd error code
ta ble sea rc hes a nd tria l
" f itt ings," often leads to
programming errors and
sho rt tempers.

- •
In BASIC

rn e nts to form a message of
unlimited leng th. The off
se t fea tu re is also very
usefu l when moving mes
sa ge se gme nts about in the
program field .

Spec ia l ASCII characte rs
a re provided o n input to
a llow rep re senta t io n o f

B~UDOT

non-pri nting Baudot char
acters.

The progra m o utput is
tabu lar and consists of the
PROM ad d ress (re foc a t
able). c ha rac ter to be pro
gram med, oc tal value of
the c haracter, and the 5-b it
binary pattern to be pro
grammed.

lines 10-160 print the in
st ruc t io ns. li nes 170-230 in
put the messa ge to be pro
gra rnme d a nd set up the
out put ta b le . The re main
der of the progra m consists
of an inc remental data
table search , an output
data " filte r," and a print
command .

The pro gram checks fo r
va lid Baudot c ha rac te rs
and fla gs any ASCII non
equ iva lence.

For those of you who
dislike typing program s
with lengthy data tables, a
paper tape of the program
I S avai la ble fr om t h e
aut hor . •

ASCii

I NPUT M E SS ~ G E

· . « THI S I S JOE "o/ , 6<RLl ~NN~ ' " «

""LETTEAS
FI GURE S
BL ANK
BELL

01000
00010
11 1 11
111 11
10000
10)100
00110
0010 I
00100
00110
00101
00 100
01011
11000
0000 \
00100
100 \ 1
11011
10 101
11111
010 10
10010
10010
00100
01100
01100
01100
0 1100
0 100(}
(}00 10
11111
11111

•

•

••
>
•

OCTAL

0>0

00'
OJ'
OH",".00'
00,
00'
00'

'",0<
,>;

''"'"'00 '

'"on,,,
OJ'

'"on",'0<,,,
0"
0",'"
"'0
0"'
OJ '
OH

AODAESS CHA R~CTH-----.. ---------

o ca,
", LETTEAS, LETTEAs

• 'r,
"s ,

r s•, r
>0 s
t t

"
,

>; o

'"
,

""
,

" FlOUHS

" •
" LETTERS
~ •
" t,

" t,

",. •
" •
" •rt •za co
as "jn LETTER S

" LETTE RS

OESI8EO A008ESS OFfSET,

10 FOR!o lTO_ , PRU T,N ElT l
10 PRI NT ' BAUDOT PRO~ FOR ~ATTER '

30 P R I ~ T ·J . II. YOU NG •.. 116 RLL·
~O P R I ~ T " HRCH 1979'
SO PRINT , PRI NT
60 PRINT " ON INPUT HUE TH E FO LLOIi I NG ssct r FO ~ aAUOOT SUBS TlT UT! ONS : "
70 PRlN T:HlNT
80 P R I ~TTAB ( 2 0 ) ;" B~UDOT ~SCII "
90 PRI NTUB(20); · • __ • • • " : P RU T
100 PU NTT~B(20) ; "CR • •
110 P R I UT~ B { 20 };"L F . '
120 PRI ITT~B(20) ; "LETTERS <"
130 PRUTTU{1O) ; ·FtOURES , .
110 PR INTT~ B ( 20 } ;~BLANK , .
150 PR UTUB(20); "BELL . '
160 EI " • .• ~ O BAUDO T EOUI ULEH FOR '
110 PRI NT;PRI~T 'P RINT'I NPUT ~E SS IG E ' : P RI N T

I ~O LIN EIN PUTA $
190 PBUT:PRlU
200 I NP UT ' CES I RE D ADDRESS OF FSEI" ;O :PR I NT : P RI HT :O. I NT(O)
210 PRI NI: PR I NT : PRI NT' ADDRE SS' , " CIIU ACH R", " OCT AL', " B~ _BO "
220 PRIM T· ", " "," ", " "

230 PRIHT , H INT
2~0 FORI . 1TOLEN (H l:Th 'lI OS ( H ,I, I )
2.,G I HS,CIIU{ 3 ~ lTHUpA INT( 1_1 ) .0 , a, ' 02 1', " 1000 I" :00T0380
260 RESTOAE
210 FOI J .1 T0200
280 lE AOB I
290 I FBI. ·EAAOA·THE NPAINTBS.ES.T I:PAI NT:PRI NT:PAI NT:E NO
100 I FB$OTSTHE U ElTJ
1 10 I FBS.· · ·THE NBS . ·CI ":OOT0170
120 I fB S. · . · TH ENB$ . ·LF":OOT0170
no IfR I. " ' ·THEMB$ . " BLUK· :00T0170
1'0 I ~a s . " (. THE ~ as. " LETTEAS· : OOTOno
150 I ~BI. " : "THE NBs :· aELL·: GOT0 3 7 0

J60 I 'RI. " ) "TME NBS. " F1 G UR~: S "

170 PR I M T ( I _ l ) . O,:PR IMTBS,' RE~DBS:PR I MTBI , :BEAUe$:PR I MTe$

j 80 MEXT I
190 PRU T :PA I U
'00 OAU _ , 00 1 ,000 11 , 8 , 0 1 1 , 11 00 1 , C , 0 16 , 0 11 10 , 0 , 0 11 , 0 100 1. E , 00 1 ,0000 1
'10 OAUF , 0 1' ,0110 1 . c , 0 12 , 11 0 10, 11 , 0 2', 10 100 , I , 006 .0'l 110 . J , 01 3, 0 10 11
'20 OU U , 0 11 . 0 1 111 , L, 0 22 , 100 10, ~ , 0 1', 11100 ,M , 0 U ,0 1100 , 0 ,030,11000
'3D OAUP , G26 , 10 110 , 0 , 0 21 , 10 11 1 , R, 0 12 , 0 10 10 , S, OO" , DO 10 1, I ,020, 10000
"0 DU AU , 007 ,00 111 , l, 0 16 , 11110, II , G2 3 , 10011 , 1, 0 3" , 11 10 1 . T , G2'i, 101G 1
,.,0 DATil ,G2 1, 10001 , · • ,DO' , 00 100 , ' , Ol D, 0 1000 , " , 00 2 , 000 10
_60 DATU .000 , 00000 .>, o n , 110 11 ,< , 0 17, 111 11,: ,DOS ,00 10 1,
'10 on~ _ . OOl ,OOOII ,? ,011,11001 , · : · , 0 16 , 0 1110 , $ , 0 11 , 01 00 1 , j ,OO 1 , 0000 1
' SO Dn AI , GIS , OI l 0 1 , &, Oj 2 , 11 0 10,', 02_, 10 10 0,8 , 006 , GO110,' , Gl 1 , 0 1011
'90 OATA( , 0 11 , 0 1111 , } , 02<' , lGG 10,. , 0 1',111 GG ,· ,· , GI . , 0 110 0,9, 0 10, ll GGO
SOO onAO, 026 ,10 110 , ', 0 27, 10111,' , 01 2,01 0 10 , S , 0 20 , 1GO OO
S 10 on~? , OG7 ,00 1 T1 , " ; " , 0 ) 6 , 11110 , 2 ,0 23 , 10011 ,1 ,0 35,11 10 1 , 6 .0 25 , \ 0 10 1
S20 OAU ERROR

Table 1. Program listing.
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Tab le 2. Sample run.



~ OK MACHINE & TOOL CORPORATION ~
\.0 .../ 3455CONNERST , &RONX NY l 04 ]5 U S" ,-0 .../""'----=-'"' PHOO<£ 11 '21 994 .600 THfJ " 0 'B09' ~

KIT INCLUDES

~ ~ 'NUO , .. u . ..

• MOS-14l6
• M05-2428
• MOS....O

14-16 CMOS SAFE INSERTER
24·21 CMOS SAFE INSERTER
36-40 CMOS SAFE INSERTER

• EX·'
• EX-2

14-16 EXTRACTOR
24-40 CMOS SAFE EXTRACTOR

MOS-2421

EX-2
MO.....

,
;J

Jl

I ~.

\ •, ..

MOSo14l1

EX·'

'---'-:..:..:....:.-_, COMPLETE IC INSERTER I EXTRACTOR KIT I $29.95 II WK-7

I INDIVI DUAL COMPONENTS

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-I 14-16 PI N EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN r.M~~AFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ....00 SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

OK MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX. N.Y. 10475 12121 994-6600/TELEX 125091
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Tolal

Sla le " , _

b p Oaltl _

S"'pplng & Handling _

Q~~~_..,....._..,._ --- --_.

[J Insu'ed mail S,g na lu re _

Enc lose<! $ _

a ,ll. O AE O "lC OVISA

""OM

Clly

C_ tiOtl of I_lory:
New • original con!ai,..
beet....t .. ...... bul not In origina l

conlai...
Gcocl .. lilt'" or u$Ml In . 1....

PflC'" ,nclude 20% dIscou nt SPECIAL
PRICE ,ncluoes more Il'IIIn 20"'- (J,scount

TERMS: FOB Mar ibo ' o. NH USA limiTed
s tOC k; everylhing qua 'antee<l as desc"be<L
you pay pos lage on 'e tu,ns . PRI NT orcers
c ltlar ly. Mln,mum OfOOf $10 plus $2.50 shIp
PIng anc! handling cha.OIl ,n USA only
DOUBLE THAT ELSEWHERE O'<!efS over
S50 ad<! 5% lor S" ipp,"II in USA. 10%
",,_here (..e ..,II .efund e . C4ISs). Orders
sh,pped UPS or Ins ured ma ll 0tII'f' send US
lund'S I)y Cl'Ie<:k or ....,...,.,. order For credrt
card pu<chases. ad<! I "'. Ilsl AE. MC or
VISA. number. a ..:l e.p"lhon dale "lali lo
"l(ltol s. [)epaf1 """'1 M73. PO Box 121.
""a , IDoro NH 0J,I55

Ouanllloes ..e limuec. ,mmedla te .elUnd ,t
ordered ' Iem Is no IOnQe< a_a.l able Pleas-e
'ead le rms be low

IMSAI HARDWARE, IMSAl MOO Ma... tra ....
5-1oo-Excel lenl condltoon.

"""""'", IMSAlllOt15 5-100 o.illop
..-.I Splem _ Parl lal",
.-ssemDIed. .......,., a CPU
eatd. ekcellent condItion
lISlXlB&-~ as is. S PECIAL
PRICE, IMSAl llOt15 5-100 0."109-
ment SJstem- Klt . maIn· PHONE INTERFACE
" ame cove' missIng , needa , NOYlllon Modlom
I CPU ca'd . exce llent con- 13102A- Conne<:ts 10 any
dllion. fISOO69·S500 as te. pilon". o ' iginate o nly, goad
SPECIAL PRICE ccoeuon. 1IS021 ·$165 eac h,a IMSAIIK RAM cs ,d - S· l OO. SPECIAL PRICE.
good condilion.~ , Nov.'ien Mod"mses ec

1t31 SOLO ' ''~ 'O any
HONEYWELL TDL SOFTWARE-ph _ OUT 'Ie.

CASSETIEgood cond,l,or,. "_ e.secc 15 H_yw.11 ASR·33 Com,""n•.
IMSAJ N CII. SPECIAL PRICE catlona Conwlaa .,,,1" TTY. , TO Soi'DSIC V2.1on

SERIAL 110 C A RDS t Noya tion Modem s.U- CQn. pape< lape ,._ Irnl punc". caaset ... OUr · d.sk
neela to Iny phone. Us.ed . -o<1"ng ..t>en ,,,moved _ soon.lIOlXlbot-_ !-, IMSAl s-nall/O can! or"Ol,.,.t. only. good cond'· Irom """"'(:1.Sl'lIpped f."ig" l

, TOL 5ptem Pad. _ n"a ,a
2·2- Two se",a l porI s. lu ll horl, «i023-S166 SPECIAl. collect or you pock up , We,gl>! I"" same as I"" OIS1< P;ock
1'5-232 conlrol . 5-100. g<IOCI PRICE 3lXIlln.. $.395 . 0<""" ' PIXl6. aD001O-$136
condlloon. o9O-$'88סס.

e IMSAl s.ria11lO can! 2·2
(kif)-Two seo-.at porIs. lull

V E CTOR G R A P H IC MOUNTAIN
R$·232 conlrol . 5-100. new

S· 1()O HARDWARE100091-$ 121 TDL TEXT PRO CESSOR
e IMSAI 5eria lllO ca rd 2·1 a VKlor G.aphic ROM/RAM a TOL hd Oo<lput P....

, Mountain Ha"""a.. AC
ConIrOlIe<- Remole AC OU I'(k itl- One serial pori . lUll card _ 12K emply ROM cea..,,- Tllxl prOCesso.-.
Ie' conlfOI. S· IOO, I>l'WCOfltrol R5·232 ccorroi. eoceeee. 11< RAM, e.ce li(l nT KlOO71·$16,
.tOOIO-$ 100 eac"S'100. ne.. , ' 00092,S100. condl lU)n. ..00016-$119.60 t TOL Tu l edilor_ Nice

s YltClor G.aphic Analog In· ed ilOf , ..00075-$12
, Mounla in Hard..... ramOIl

IIflac . - Aliows hobby ist to , TOl M. mory hlt- S impie oulllll - se-nore module fo '

Inle"ace ana log experi. utility. ..0007(l-SI above. twa c~annela. new
.tOOIH72 each,

IM S Ar menlS. 5 ·100. new. ..oooro.
PARAllEL 1/0 C A R DS

$79 20,, YltClor Graphic Analog In- TDl SOFTWARE·DISK, IMSAI P..al\elllQ card Il'I1ac. Oo ll)-As a bCM!. , TDL FDOS' Supe<8ASlC HEURISTI CS.... - FOUf pa.a llel pOfI s. 5-100. ........ .tOOOllO-S55 60 on a~ O;M - t hIS 'equi.es SPEECH LAB5-100. excellent cond'hon
-olXJ93--$18&. ;In 100M Dlsk COol t.OIIer , Heuristics Sp II eft Lab -

;and a l lNsl 20K of memory. 5-100. used , la " cond.toon., IMSAI Pa..1IeoI1IO ca rd 4·1
plus ;llAPPlE MonIlor In 1150o&2·$100 as IS SPECIALOoitl-One parallel pori . T D l ZAPPlE an 5-100 Cabo""" JAIl/OI•. 1M · PRICE5-100. new . QlXJ9.4·$7I ao , TDL Z«I I K BASlC- Ttt,s " SAl. elc.~ 8DOlJ65.S131. HlUrilticI Sp " LaM_•lor a Z-80Sl'Slem ..,t"a , TDL 5Y1'Nm SofM... on 5-100. new 8[)()43$1!>1

ZAPPlE """" lor. fIOOOn. 5 '4~ d iU - n \ls set 01
e~"..., sl'Slem so/l"'a'lI ' 8QU" es a

IMSAI S O F TWA R E , TOL ZA PPLE 21< Morn. NOfIh SI.. O,sk Control ler., IMSAI IMOOS V2.02 on a" tor- _Nlce MOn,lor 10 S'a" a a TDl Sy"tem, ""or->ltor
Otslo- lor- S·100- No ays tem ""'h. fIOOO72·$1 8 Boa,d I. and cons ISiS 0 1 SHUGART
documenT al ion. bullh,s I. a TOL ZAP II< Menllor- SI!YI- 121< BASIC. R""ocatorrllnk· M INIDISK D RIVES
app..enlly i""SAI' a Vf!"aion pie mon,tor. KlOO7J-$12 ;nl< Loader. Z-80 Edllor. a rnl , SlIt' "., Minim. k Dri...
01 CP/M !Of S·100 systems TeXTProces sor . ' 00066- -' SOl - And power
wllh an IMSAI Ois k Con, S183 , SUPpl). D0u ' 1) Ie !Of
tra ile r. 'OOO!>6-$96 each

TDl HARDWARE t TOL Syltam 50fT....e on NOrlh Sla r. 11'- .,. md, lion, IMSAI BASIC 9A_ ThIS 5 '1," dlak- ThIS is The same -sDJ6-SJ20 SPEC,Al
BASIC IS lor an 5-100 , TO l ZPU Z·60 CPU- $-l 00 as abo\le. but doea nOI reo PRICE
ayslem .. ,Ih ;l TARBELL CPU ",,' h adjustat>le clock quire The Syslems Mon'To< , Shuga fl MlniOlak DrIwI.
Cilssene In lerlace a(l()[)5 7 0-<1 MHl . good concllt>on Board I. lIDOO67·S200 - No cabinet good Cond l'

'" 110OO62·$159 , TOL SY1'tem SoItwa.. on loon. 1ISOJ7SJOO eactt, TARBELL Can . lilln'" TDL SJ.tem. Monitor 5''''' - d iM - AgaIn. as abov<lt. SPECIAl PRICE
f_lIl it)-- Kanw s C,'" In- 1loen!- Conla lflS s yst"'" bul requ" '" a HE LlOS Oisk , Pow.. Supplies lor
l""'ac. , Tarbell l't\;lse .... soII..a.e IncludIng MOnllor. Cont.OIIer and I"" TOl abOve- good co nch loon
COd,ng. 5-100. ........ oflXIClt>I . 5-100. good condITIOn. Sl'5tem$ ""on,tor Boa 'd II 1S036-$JO eac" SPECiAl.... .00063-$110 !not " aOOO6IUl 83 PRICE
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DSI CONTINUES TO DO IT
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1GHz For Only $139.95

Compare these features and you will buy DSI
5500/5510 STANDARD FEATURES

• 5510 - 50 Hz to 1GHz • 8 Digits not 6 or 7
• 5500 - 50Hz to 512MHz .1PPMTCXOnot1.5PPMor10PPM
• Made in U.S.A. • Resolution 1Hz@50MHznot10Hz
With the int roduction of the 5510 DS' has f illed a long stand ing void in the frequency counter market place. You now have the choice of
selecting a 512 MHz model 5500 ' or arou nd a $100 or for only $30.00 more you can buy an 8 digit l GHz counter model 5510 . With this
1GHz capabi li ty the new world of 960 MHz is immediately available to you. Both the 5500 and 55 10are available w ith a rechargable battery
pack whi ch includes the AC adapter and ballery charger for one low price .Whether you select the 5500 or th e 55 10 you will receive th e
best price to quality featu res ratio in the industry, no wonder OSI has become one of th e world's largest manufacturers o f high quality
frequenc y counter instrumentation ,

9 DIGITS 1.2 GHz FOR ONLY 5199.95

• 5612 - 50Hz to 1.2GHz
• 5600 - 50Hz to 512MHz
• External 10MHz Imputs & outputs

• 10MHz 2PPM 10'-40"C Preportlonal oven
• 9 large 'h inch LED Readouts
• .1 Hz Resolution to 50MHz

Why buy a 5600A of 5612 ki t? Because 95% of the assembly is completed by OSI and you are on ly one hour away from solving all those
difficult bench problems, from selting the frequency of an audio signal to w ithin 1/ 10 01 a Hz, to checking th e frequency eta 960 MHz
mobi le radio . Whether you are servicing a VTR, trouble shooting a PLL c ircuit, the 56OOA/5612 is the ri ght cou nter wi th accu racy that
will meet any FCC land mobile , broadca st, or te lecommun ications req uirements. On the bench or in the fie ld the 56OOA/5612 will do the
job you need. The 5600/56 12 includes a self contained ballery holder providing instant portability of OSI oHers a 10 hour rechargeable
battery pack option . In addition OSI offers and audio mu ltiplier which al lows you to resolve a 111 009 of a Hz. The 56OOA/5612 is perfect for
communicat ions , TV servicing, industri al testing or meeting you r eso on the correct f requency every time .

LARGE LCD READOUTS-PRECISION LASER TRIMMED RESISTOR NETWORKS

• AC TRUE RMS to 1000v- 200mv, 2., 20., 200., 1000.
• DC VOLTAGE to 1000. - 200m., 2., 20., 200., 1000.
• DC CURRENT to 2 amps - 200ma, 2ma, 20ma, 200ma, 2a
• RESISTANCE to 20 megohms - 200. 2k, 20k, 2 meg, 20 meg
• AUTOMATIC POLARITY INDICATOR

FOR INFORMATION - OEALER LOCATION - OROERS - OEM
CALL 800-854-2049 CALIFORNIA RESIDENTS CALL 800-542-6253

,,~ '''"'I ' ee KI _, T"" _.., - .-- - Aano- T"" 0- 0 0 0 • At, , ' .."Ito " • 0T._.... 100H1·~_
._~ - -,.-
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Gary Mt:Clel/a"
2500 N . H arbor Blvd.
Fufferto" CA 926)4

Lab-Quality Hi I Supply
- part I

rent-limiting built in, a nd
you can ad jus t for the max
imum c urrent delivered to
the load - a n important
fe a t u re that c a n s av e
eq uipment if a sho rt is
present. Included in this
unit is provision for ex
terna l sensing; thi s feature ,
found in the best high
c urre nt supp lies, com pen
sa tes for long power leads,
insu ring that the load get s
fu ll power at a ll times . Th is
is a vita l feature and wil l be
discussed in more detail.
but for now it's enough to
say that it's necessary with
heavy lo ads . You get a
la bo ra to ry power supp ly
with easy ad justment of
vo ltage and current pl us an
optio na l digital display of
each value a nd , to top it
off, you ca n draw up to 20
Ampe res . Need less to say,
if you ha ve been wa nting
to b ui ld a top-qua lity
power supply, this might
be your best bet!

Co nstruc tion of this type
of project is not especially
hard. but it is best tackled
by so meo ne who is well
versed in so lde ring tech
niques a nd in the ability to
fo llow a sc hemat ic . This
ju st makes the pro jec t
eas ie r a nd increases you r

- -
--

age ra nge . The d e output is
well filtered , too, with
negligib le ripple over the
vo lt a ge/ c u rre n t range s .
And th is supp ly will cause
minimum interference to
se ns it ive co mmunica t ions
equipment, since simp le
noi se-filt e ring has been in
cluded in the des ign.

There is adjus tab le cu r-

•

Photos by Roger Wilcox

Photo A.

supply ca pa ble of se rving
probably a ll of your needs.

The Hi I power supply
has all o f the features o f
the best laboratory sup
plie s. You ge t a n ad just
abl e , fully-regu lated out
put o f 0- to 15-vo lts d e . The
regul a tio n is exce llent 
typ ica lly ensu ring less tha n
a 1(}mV d rop over the volt-

•

T he re IS noth ing a s
handy or as necessary

as a good power supply on
your test bench. Vet. be
ca use good power supplies
cost so much. few o f us can
really afford to buy one. I
think it is tim e to do
so me thing about that. and
thus, he re-descr ibed , is a
la boratory-q uali ty powe r
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Fig. J. Basic current-limiting circuit.

Fig. 2. Hookup for external sensing.

Fig. l (b). Basic Darfington transistor.
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e q ua l. If , su ppose, the
sca led input to the op amp
is higher than the reference
input, the reve rse will hap
pen - the tra nsi sto rs will
receive less curre nt and the
ou tpu t vo ltage will fal l.

O ne importan t area that
hasn't been discussed con
cerns the powe r transistors.
There a re e ight s ili con,
150-Watt NP N de v ic e s
wired as a big Darl ington
tr a ns isto r. This is done
since 2D-Amp Darlingtons
are hard to get. and B dis
c rete transisto rs te nd to be
cheap in surp lus. A Dar-
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Fig. l ea). Basic voltage regulat ion circuit.
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from the pa ne l o ut pu t
jacks is sca led down by
resisto rs R22 and R23. As a
resul t, an o utput of 0 to 15
volts o n the jacks a ppears
as 0 to 10 vo lts at the
re s is t or junc tio n. Thi s
sca led vo lta ge is c o n
nected to the othe r op amp
input, and the erro r amp,
IC2, compa res the inp uts.
If, say, the sca led-voltage
input is low compared to
the refere nce input, the op
amp will d ri ve the power
trans istors ha rde r, rai sing
the supply vo ltage until the
two e rror amp inputs are

mo re is requi red of the
power su pply. Besides, us
ing a messy storage battery
to power communications
equ ipment is de fin itely
outdated . This supply ha s
the power capaci ty for
both simple low-power c ir
cui try a nd those heavv
duty jobs, so you won' t be
st uck with using storage
batte ries as many people
are .

Circui t Data
The Hi I power supply is

based o n a cla ssic se ries
pass type of voltage-regu
lator c ircu it. It uses a total
of three ICs a nd ei ght
power transistors for up to
20 Amps of o ut put . O ne of
the ICs is a consta nt-vo lt
age reference which pro
vides a vo ltage to an e rro r
op am p. The error-op a mp
c o mpa re s the re fe re nce
vo ltage to the output vo lt
age of the power supply
and adjusts t he power tran
sistors so that the two
voltages a re the same. This
process is continuous, and
keeps the o utput vo ltage
co nsta nt regard less of load
on the power su pply.

A rat her simplified idea
o f how the power supp ly
works is shown in Fig. 1(a).
(In these diag rams , un
necessary par ts such as re
sisto rs have bee n left o ut
to gi ve you a clearer pic
ture of what's go ing on.)
The heart of th is power
supp ly is IC2, a zat -srvte
dua l o p am p. It se rves as an
erro r amplifier, and the job
of voltage regu lation sta rts
he re. Its job is rather sim
ple in that it st rives to keep
the de level s on both in
puts eq ua l at all times,
Let's loo k at ano ther im
portant pa rt - IC1. This is a
th ree-te rmi na l voltage
regu lator, and it puts ou t
10 sta ble vo lts . This vo lt
age is divided through pot
R3 3, whic h se rves as the
front panel voltage-adjust
co ntro l. The voltage off t he
pot dr ives o ne op amp in
put of the er ror amplifier.
Next, t he ou tput voltage

chances o f success the fi rst
time the un it is powered.
like most he a vy-d u t y
power supplies, this o ne is
big. The circuit ry is ar
ranged o n a pair o f heat
sinks and o n a plug-in PC
card . Aside from a filt er ca
pacitor and power t rans
fo rmer mounted on the
bottom of the case, the few
othe r compone nts mount
o n the front pane l. Con
struc tion is fairly easy, and
the most time will be spent
wi ring toge ther the pre
vio us ly-me nt io ned com
pone nts. The bu lk of th is
project is on a single PC
card which is easily built.
In short, everything possi
b le has been done to mak e
this project easy to bui ld .

Most of the components
in thi s project are easy to
get through su rp lus dealers
listed in the back of t hi s
magaz ine. Feel free to ra id
yo ur jun k box for any pa rts
not readily ava ilable . Most
of the parts you will be
hunt ing up will be power
t ransisto rs and res istor s.
They are common in sur
plus. There a re two poten
tially tough co mpo ne nts to
obta in: t he power tran s
fo rmer and rec t ifiers, Since
3D-Amp power t ra nsform
e rs a nd 4D-Amp rectifiers
aren't e specially co mmo n,
even in surplus, special at
te ntion has been pa id to
locating these pa rts and in
describing workable subst i
tutes, The prototype cost
aro und $65, us ing new and
surp lus pa rts, bu t this is a
mere fraction of what com
mercial units cos t (about
$4(0).

One thing that may have
entered you r mind as you
read th is art icle is, " why a
20-Am p c a pa ci t y?" The
a nswer is simple . If yo u do
any wo rk on high-current
logic such as TTl mem
ories, or wo rk on com
munication s equ ipment ,
you need a high-current
capaci ty. This is espec ially
true in the commu nica
tions fie ld whe re transmit
ter power is rising a nd
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should be large enough to
handle the load curre nt 
an d it sho uld be kept as
short as possible. Thi s pa rt
of t he so lution can help
tremendously, but exte rna l
se nsing can ensu re that the
load receives the proper
voltage. To provide th is,
the ends of resistors R22
and R23 are brought o ut to
bind ing posts on the fron t
panel. Each post is con
nected d irectly to the
power termi nals of the
load or equipment . This is
shown in Fig. 2. The im
po rta nt thing to remembe r
is that these wires are con
nected ph ysicall y to the
e q u ipme n t' s power ter
mina ls. Thus, the power
supp ly will au tom atica lly
adjust fo r the co rrec t
voltage at the equ ipme nt
and ignore voltage drops in
the cable and connectors.

The cu rrent-limiting cir 
cuitry is formed by the sec
ond section of o p amp IC2,
voltage-reference IC1 , and
R31 . In operat ion, IC1 , a
lO-volt regulato r, supp lies
10 vo lts to resistor R27 and
pot R32 . The voltage is

,
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nea r it runs co ld from in
suffic ient c urre nt. These
resistor s hel p to ensure
longer life from the power
tran sistors; they a re shown
more fully on the sche
mat ic.

While on the sub ject of
vo ltage re gul atio n, the
co nnec tio ns for sen sing
and the rea son for external
sensing mu st be d iscussed.
When you deal with high
c u rre nts you invar iably
find that va rious voltage
d rops prevent you fro m
getti ng the same vo ltage at
your equ ipme nt as at the
power supply. This vo ltage
drop re su lt s from resis
tance in the connectors
and cable, and incre as ing
t he current leve ls agg ra
va tes th is probl em . The
solu t ion is twofold. First ,
the wire size in the cable.,
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transistor runs hot from ex
cessive cu rrent while o ne
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lingto n conf igu rat ion is
used to minimize the need
for large amounts of cur
rent from the error amp,
IC2 . Otherwise, a current
booste r wou ld be req uired .
In th is unit, the Q1 th rough
Q7 transistors are wi red in
parall el, while Q8 provides
the Darlington driver. All
those resistors, R2 through
R15, are necessa ry to pre
vent " current hogging," a
con ditio n w he re by o ne

'-- - -+--1.

Photo B. This is a top view of the power suppfy, showing
the location of the principal parts.

Fig. 4. Schematic - 20-Amp power supply.
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ca rd , a re easy to get from
suc h suppl iers as Digi-Key
and o the rs. The eight pow
e r transistors are seen in
surp lus, too, and as th is
w a s w ritten , Ca lifo rnia
Digita l pl us others have
t hem . As you shop o r
scro unge fo r part s, just
remember o ne thing: Your
power supp ly is as good as
what you pu t in it, so wa tc h
wha t yo u buy.

You may have prob lems
finding parts such as Tl ,
C3. and the cab inet Good
so urce s fo r Tl include old
IBM 'tz-vot t. 2D-Amp com
puter supplies that turn up
in surp lus. Try Fair Radio ,
Me shna, or B & FEnter
pnses. As this is written.

" ,
~").(HO

,

dig it a l pa ne l me te rs
(DPMs), a nd power-supply
su p po rt c irc ui t ry is in 
c lud ed. This is the job o f
T2fT3 o n the c hass is, and
BR1 /BR2 plus re la ted parts
on the PC card. The OPM
construction will be dis
cussed in pa rt II of this a rti
cle . If preferred , conven
tiona l analog meters ma y
sub fo r the DPMs.

loca ting the Parts
Alt hough I made every

possible attem pt to use
re a d ily-a vail abl e part s ,
some will cause problems.
luckily , there are ways to
solve t hem . Most of t he
parts, and part icularly all
parts mounted on the PC

'"00... •
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c

c
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Fig. 5. PC ca rd arrangement.
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4Q-Amp si licon rect ifiers
on a separate heat sink.
Filte ring is done by C3, a
40,OOO-uF unit. Also, ac
voltage is ta pped o ff Tl ,
rec t ified by D4/D5, filtered
by Cl0, and regulated to
minus 5 volts by IC3. This
voltage d rives o p amp IC2,
as suring full regulation o f
th e o utput vo ltage down to
zero volts. It al so is manda
to ry fo r ena b l ing th e
current-limit ing circu it to
work. Noise is kept to a
minimum by capacitors
Cl /C2, and stabi lization of
the power supply is done
with capac itors C7 a nd C8.
Full disp lay of the outp ut
voltages and cu rre nts is
done wit h two home-made

DI' '' I '0'01. .,)

• Ttl S2

div ided down to about 1 .1
volts, which appears ac ross
t he po t. This is shown
genera lly in Fig. 3 and in
the sc hema tic. The pot is
labe led Current Adjust and
its o utput drives an op amp
input. This voltage deter
mines the trip poi nt of t he
c urre nt-limit ing ci rcuit ry
and is vital to t he o perat ion
of t he ci rcu itry. Next, a
vo ltage dro p occurs acro ss
R31 , a big O.OS-O hm res is
tor. This behemoth is made
o f 20 't -Ohm resisto rs, so
" big" is n't an understate
ment! Current drawn from
the power sup p ly must
pass through this resistor,
and O hm's law tell s us that
1.0 vol t eq ua ls a 20-Amp
current d raw. Voltage is
tapped from th is resistor,
and it drives the other in
put of IC2. In operation,
the current-ad just pot, R32,
is se t fo r the desi red cur
rent. Wit h no load o n the
power supp ly, th e op amp
ou tpu t is about 24 vo lts
and d iode 03 won' t con
duct . So, the power supply
o pe ra tes normally. As the
curre nt co ns u mp t io n of
the load rises, it may pro
duce enough vo ltage d rop
across R31 to eq ua l the
voltage fro m pot R32. The
op amp, which is wired as a
co mpara tor, senses when
the two input voltages are
the same and the output
swings from 24 volts to a
low va lue which is deter
mined by t he setti ng of
R32. When the o utput of
the op amp goes low, it
takes the voltage co ntro l
line go ing to the other sec
tion of the dual-section IC
with it, causing a reduction
in the output vo ltage as if
t he voltage cont ro l pot had
been turned ,

That jus t about does it
fo r t he power-supply cir
cuit theory, but let's finis h
by looking at a few miscel
laneous ci rcuit detail s. O n
the schema tic , t he line
vo lta ge is c ha nged to
about 25 vo lts by trans
former Tl . Thi s vo ltage is
rec t ified by Dl and D2, two
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Photo C. Resistor R31 detail sho ws here: 20 1-0hm resistors are o n two terminal strips.

Pho to D. Here is a top view o f the PC card, showing the
location of parts.

nea tly with solde r. Clea n
off the excess flu x with a
good fl ux remove r like
Calectro" deve lope r (C at
a log no . 22-234). wh ich
works better for this job
tha n some substances in
tended fo r this use, and it
costs a fract ion of what
commercia l flux remover
costs. This o ne step of tin
ning the fi ngers will stop in
te rm ittents, whic h plague
this type of PC board .

Next, slip the edge con
nec to r over the fingers, and
ref e r to the numbers/letters
sta mped o n it as you wire
up the fingers. The rest of
the const ruction can be
guided well by the sc he
mat ic and photo .

Wiring is not too critica l,
bu t keep the leads of C7
and C8 short, and mo unt
C6 and C9 close to IC2's
socke t. You won't need any
heat sinks on IC1 and lC3,
so don 't make provisions
for any . If you prefe r to use
lowe r-cost ana log meters
o n you r ve rsio n, om it Cl 1
thr u C18, BR1, and BR2.
These components fo rm
power supplies for the
OPMs we used . Resistors
R20 and R21 form a 10:1
vo ltage divide r, and may
be 1% units. O the r va lues
may be used. such as 9.09k
and 1.1k for the se t, if
desired . It would be a good
idea to se lect these resistor
va lues wit h a S Yl-d igit
ohmmeter, but resisto r e r
ror can be " tuned ou t" with
the OPM calibra tion later
on. If you use analog me
ters, omit R21 and se lect
R20 to give your meter a
0-15 range . After you are
done with the wiri ng. in
sta ll IC2 and check for
sho rts and bad so lder con
nections .

The second step is to
bui ld the he at sink assem
b lies . In th e prototype. two
heat sinks were used , one
for 0 1/02 and the o the r for
the transistors. If des ired, a
single la rge sink may be
used fo r these part s. Start
by selec ting a 0" squ are,
finned heat sink fo r the

Construction
Co ns t ru c t io n of thi s

power supplv.is fairl y easy
if you know wha t you are
do ing and take your time.
This p roject is bu ilt in three
parts: PC card , hea t si nks ,
and cabine t. It is suggested
that you bu ild o ne at a
time, check fo r e rrors, and
then proceed o n to the
next.

The first step is to assem
ble t he PC card . Pick up the
ca rd from you r loca l Radio
Sha ck , plus the parts, and
you are ready to sta rt. First,
use stee l wool (suc h as in a
soap pad ) to clean the
fingers o n each side of the
card , Shine the m up. Then
dab a littl e solder flux over
the finge rs and t in each

For the cabinet, try sur
plus aga in, o r else try Bud,
LMB, or ot her suc h cabinet
man ufacture rs.

Le t me sum up this sec
tio n by suggesting that you
spend time looking throug h
ca talogs a nd t al king to
d e al ers. You ' ll probab ly
ge t wh at yo u want and, if
you're ca refu l, yo u' ll save
money. In a ny case, you' ll
save a bund le ove r what a
commercial unit cost s!

one new from Signa l Tra ns
fo rmer. Look around !

C3 is a big com puter
grade uni t t ha t shows up
of ten in surplus; try t he
sto re s ment io ned earlier.
You m ight have to pa rall e l
seve ra l un it s - say, four
10k-uF uni ts, to get resu lts.

Pol y Paks has been offer
ing a 6-volt, 12-Amp tra ns
former . You c o u ld use
three of these, a nd then
re place d iod es 01 /02 with
a 2S-A mp bridge re ct ifier
to ge t the pro per voltages,
albeit at red uced current .
Or pe rhaps you could buy
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Rl - 68k, 'I. -Wa lt resistor
R2-R7, R34-47·0 hm, 'II-Wall resis tors
R8-100-0hm, w-watt resistor
R9-R15-0.1.Qhm, 7-Watt wire-wound power res istors
R16, RJO -200-0hm, s-wan resistors
R17 - Not used.
R18, R22- l ook , 'I.-Wall resistors
R19, R28, R29-47-0hm, w .w eu res istors
R20-9k Ohm, 0 .1 % resistor (May be selec ted 5% film res istors - see text .)
R21 -1 k Ohm, 0. 1% resistor, as above
R23- 51k Ohm, If.-Wall resistor
R24, R25, R26- lOk Ohm, w -wett resistors
R27- 470k Ohm, 'I. -Wall resistors
R31 -0.05-0hm resistor , 100 watts. (Use 20 l.Qhm, 5-Watl res istors in pareuet)
R32, R33- 1ook Ohm, tc-tum pots from surp lus (Beckman model 7276-Rl00K)
$1 - 1Q-Amp, SPST toggle switch
S2- 0 PDT toggle switch (Current rat ing not cnucetj
T1 - 35-volt center-tapped, 30-Amp power transformer
T2, 'ra-ce.a-vott cot, 600·mA filament transformers
Misc; Large cabinet for finished unit, Rad io Shack model 276-154 PC card, 22-pin dual -edg e connec
tor, no. 12 wire, hookup wire, hardware, etc.

Parts Li st

c i , C2, C5, C9-0.1 -uF, SO-volt disc capac itors
C3-40,()()()..uF, ac-vou computer-grade electrolytic capacitor
C4-47Q-uF, 25-voU electrolyt ic capacitor
C6, Cl0-l()().uF, zs-vcrt. PC-mount electrolyt ic capacitors
C7 -O.OOl -uF mylar" capaci tor, 25 volt or up
C8-0.1-uF, SO-volt mylar capac itor
en. C12, C15, C16-0.01-uF, 25-voll disc capacitors
C13, C17 - 1000-uF, e.a-vctt , PC-mount elect roly tic capacitors
C1 4, C18 - 470-uF, e.a-vcn , PC-mount electrolytic capac itors
01 , 02-4Q-Amp. SO-piv d iodes (Motorola 1N 1183A or Internat ional Rect ifier 40HFR5, or sim ilar)
03, 0 4, 05-1-Amp, 5O-piv diodes, lN4oo2 or si milar
BR1, BR2-1-Amp, SO-piv bridge rectifiers
FAN-Surplus box fan, 115 volts, 60 Hz
Fl - 4-Amp, 3AG slow-blow fuse and chass is holder
F2, F3- 'I. -Amp, 3AG standard fuse and chassis holders
11 - Type NE-51H neon lamp in holder
Jl , J2-Heavy-duty red bind ing po sts-5 way
J3, J4- Heavy-duty black binding pasts-5 way
J5-Red 5-way b inding posl
J6-Black 5-way bind ing post
IC1-National LM -34Q- l0 regulator, 10 volts
lC2- Motoro la MC-1458 cuet-cc amp IC
lC3-Motoro la MC-7905 regula tor, minus 5 volts
0 1, 0 8- 2N3773 power transis tors on heat sink

(All resi stors 5% film unless noted)

diodes. D rill holes for the
d iodes to f i t . then m ount
them w ith diode mounting
k i t s (mica w ashers, in
su la to r , a nd hard w are).
W ire the two cathode lugs
toget her and connec t an B"
piece of no. 12 hookup
wi re to them . Then attach
an 8" piece of no . 12 wi re
to eac h anode lead of the
diodes. That finishes the
diode heat-sink assembly,

Next , selec t a su itable
heat sink fo r B power t ran
si stors. Mine is finned ,
black, and measures 6"
high by 10" wide by 5"
deep A suitable heat sink
found in surplus wou ld be
one o f tho se used o n com
pu te r su pp l ies or h igh
powered am plif iers. Dr ill
the B transistor m ounting
holes, and t hen mou nt
t ransistors Q 1 through QB ,
Use tran sisto r mounting
k i t s with sockets and in
su l a t o rs, Put gen e rou s
amo unts o f si l ico ne grease
under the insu lato r and
case of eac h t ransistor, and
then secu re tight ly with the
hardware. Check for sho rts
to ground wi th your o hm 
meter. Now comes the task
o f wi ring up the t ransistors.
The m ethod used is rather
important, so pay attent ion
as to how you do the job.

M ount a 4-l ug te rmina l
st rip at each end of the
heat sink, on the term inal
side. Cut a p iece of no . 12
bus w ire the length o f the
.. ink . Pass the wire through
one te rm inal o f each st r ip,
and ru n it the length o f the
heat sink to the other ter
mina l str ip. Then ru n an
other no . 12 w ire throu gh
the o ther set of terminals.
D o n ot u se the st ri p
grounds! These bus w ires
form t he co l lec tor and
em itter lead s of a super
Da rl ing ton transistor. Then
ta ke a lengt h of no . 18 bus
w ire and tie a collector of
any t ransisto r to the b ig
bus. Solder w it h a good, se
cure co nnec t io n, Repeat
this w ith t hl' o ther t ransis
to rs.

Next , install the seven

em itte r re sistor s, R9
th roug h R15, f rom t he
em itter te rmin al of each
t ransisto r to t he o the r b ig
bus. Note t hat t here is no
suc h resisto r (0,1 O hm) o n
the emi tter of Q l . Next. in
stall resistors R2 through
R6 to the base leads of Ql
through Q7. Tie the f ree
ends of these resi sto rs
togethe r, and connect all
o f t hem to the emi tte r of
Q8 , So lder the 100-0 hm,
'l-wa t t resisto r, RB, to the
ba se lead of this t ransistor .
Connect the free end of the
resistor to an unused lug on
one o f the term inal st r ips.
Fin ish up by label ing the
bus connections o n the te r-

minal str ips, and by c heck
j ng for poor solder joints.
By assembl ing your t ran
sisto rs in th is m anner, you
wil l mi nim ize undesired
vol tage drop. The effort is
worth i t !

The last step is to d rill
the case and wi re in the
a ssemblie s you built.
W hen laying out t he com
ponents. it is desirab le to
pos it ion the t ransfo rmer,
rec t ifier , and f ilter cap so
they are as close as po ssi
b le. This m inimizes voltage
d rops. The heaviest cu rrent
loop in the supp ly occurs
between the transformer,
recti f ier, and fi lter, so keep
those w ires short. Yo u were

told to put B" wires on the
rec ti f iers because It was
fe lt that this was the max
imum length you shou ld
have. In prac t ice, arrange
thi ngs so you must shorten
these wi res. As far as the
rest of the arrangement
goes, use good construc
tion practi ces . For best re
su lts, the w ires around Tl ,
C3, bot h heat sink assem
bl ies. and the output jacks
should be kept short.

A fte r t he hol e s a re
dr illed, you m ight want to
assemble t he front pa nel
fi r st. All the pots and
SWitches are mounted and
interco nnected with the PC
mod ule w ith multi-conduc-
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Operation
Operation of this power

supply is a snap . Turn it on,
set the vo ltage , a nd con
nect the load . O r, if yo u
prefer , ad vance the vo lt
age while the load is co n
nected. The cu rre nt-adjus t
pot is ad justed un til the
ou tput vo ltage sta rts to
d rop, then increased slight
ly. Th is way, a short in the
load will trip the curre nt
limit ing c ircu itry and shut
down the power supply.

We have found the pow
e r su pp ly 10 be great for
running VHF comm unica
t io ns g ea r si nce the
regu lat ed so urce of power
tend s t o in cr e a s e th e
tra ns m itte r's powe r o u t
put. This supp ly a lso has
come in ha ndy for o the r
heavy-duty tasks such as
emerge ncy ba ttery cha rg
109 (saved a tow c ha tge t)
a nd po weri ng e nt erta in
ment rad io s that we re sick.
Yet it al so powers CMOS
circ uitry . Fo r me, this pow
e r su pply ra p idly became
indis pensab le .

For hea vy loads a bove
10 Amps, it often will he lp
to connec t leads to the ex
te rna l sensi ng ja ck s an d
run the m d irec tly to the
power te rm inal s o n the
eq ui pme nt. Thi s e nsu res
that the vo ltage will be
regulated directly a t the
equ ipme nt te rminal s, a nd
often tr a nsm itter power
output will be greater. But
whe n yo u use exte rna l
se ns ing, be extra-care fu l to
connec t the se ns ing wiring
well. If o ne of the wire s
comes off , this supply will
put out a full , unregulated
d e vo ltage , a nd tha t may
be harmfu l to you r rig! Th is
situat io n is true with a ll
suc h supplies, so be ca re
ful.•

Amps. This concl udes the
chec kout of your powe r
su pp ly. If you have a ny
problems, check t he wiring
o n the PC ca rd and the
so ld e r joi nt s you m ade
with the high-c urrent wi r
109,

voltme ter to the o utput te r
mina ls. App ly power to the
su pply and read the meter.
It shou ld read ze ro, o r
close to it. If not, c heck the
transistor heat sink fo r a
sho rted or reversed t ra n
sistor. The n, when this is
taken ca re of. measure t he
vo lt a ge ac ross C3 . It
sho uld be a rou nd 20-27
volts d e . If no t, check o ut
the pa rt s before it a nd
repair. Switc h off the sup
ply, and wai t a few minutes
fo r C3 to d isc ha rge . Inser t
the PC ca rd a nd se t the
se ns e switc h, 52 , to in
te rna l. Apply power to the
su pply , a nd you shou ld
find you ca n adjust the o ut
pu t vo ltage smoo thly from
ze ro to a bout 15 vo lts with
the vo ltage-a d ju st p ot .
Connec t a load suc h as a
1-0hm, 100-Watt resistor,
and you shou ld find there
is no cha nge o f the o utput
vo ltage a t the o utput te r
m inal s ove r the o ut put
range. The c ur rent-adjust
po t will ca use th e o utput
vo ltage to fa ll o r " fo ld
back" to a lower leve l;
ad vancing t his pot will
cause the output voltage
to rise to the co rrec t va lue .
So, if you find you sudde n
ly lose regu lat io n, th is is
wh y. The ad justment pot's
ra nge is typ ica lly from 180
mA to a littl e ove r 20

ICs, small resistors, capacitors, hardware

Transformers, capac itors , resis tors, mls
cellaneous

Tran sformers, big capacitors, and rests
tors, cabinet, etc.

Checkout
Now, exce pt for a few

c hecks, you a re al l se t to
fi re up your power supp ly
a nd see if it works. Remove
the PC card and connec t a

Transformer 11 (Their model 24·25 looks
prom is ing.)

make, since you will be
connecting many wires to
it . W ire up the ac line wir
ing first, then turn to wi ring
up 0 1/0 2. Connec t C3, be
ing sure to use term inal
lu gs, a nd remem be r t o
keep the leads short. Then
connec t a sho rt wi re from
C3 to the collec tor of the
hea t sink Darl ingto n tr an
sisto rs. 0 0 this at the fan
end of the heat sink. Insta ll
the m inus lead from C3 to
ou t p ut t erm in al s J31J4.
The n finish up t he heavy
wiring by running a sho rt
no . 12 wire from the e mit
ter term ina l o n the power
transistor heat sink to the
positive term inal s, )1112. It
might be be tte r if you co n
nect t he wire to th e em itte r
term inal on the side o p
posite the te rm inal you
made the collec tor con
nection, but thi s is a matte r
of convenience . Finish up
the balance of the wiring,
whic h will be mos tly to the
edge connec tor. Check it
over when you are done ,
fo r shorts and e rro rs. W ith
that you are all set to pro
ceed to "Checko ut."

Filter capac itors , power transistors, m is
cell aneous

to r rib bo n c a b le . Th is
makes a nice, neat layout .
The power switc h wiring
arou nd 51 is wired se pa
ra tel y with no. 18 stranded
wire . You don' t want a
6Q-Hz signa l in t he ca ble!
Also use more no . 18 wire
a rou nd the rest o f the ac
line wiring. You may not
want to mount the OPMs
until yo u see part II o f thi s
a rt icle ; space limita tio ns
here prevent co nst ruc tio n
detail s o n th ese pl aying
ca rd-sized unit s. But, in a ll
like lihood , you wi ll be busy
wit h wh at I have presented
so far , a nd by the time you
reach this point, part II will
be ou t. Of course, you may
pre fer to c ut costs a nd use
a na log panel me ters, and
that is fin e .

O ne thing befo re we
leave the front pa ne l: Be
sure the lead s from 52 go
d ire ct l y t o the o u t pu t
jacks. These a re the sens
ing leads.

Next, you ca n t urn to the
rear panel and insta ll the
fa n an d power co rd. Then
turn to the bottom o f the
box and ins ta ll Tl , C3, t he
heat sinks, a nd the PC ca rd
co nnector. l eave the con
nector loo se since you will
be connect ing wires to it A
termin al str ip mounted
next to the power co rd is a
handy add it io n you ca n

Signal Transformer
500 Bayview Ave.
Inwood NY 11696

Cal iforn ia Digita l
P.O. Box 3097K
Torrance CA 90503

Suppliers Listing

Although we have found many other su pp liers of parts lor t he power supplies, we have found these
dealers to be a good sample o f typical pa rt s sources.

B & F Enterprises Transformers, big resistors, big capac-
119 Fosler 51. ncre. pols and miscellaneous
Peabody MA 01906

Fair Radio Sales
P.O. Box 1105
1016 E. Eureka St.
Lima OH 45802

John Meshna Surplus
P.O. Box 62
E. Lynn MA 01904

Digl·Key Corp.
P.O. Box 677
Hiway 32 South
Th iel River Fa lls MN 56701
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The engineering
breakthrough by

solid state

brings an entirely new state of the art
to worldwide radio communications...

continuous coverage reception - no gaps
no range crystals required

Amateur Band transmission, Including
capability for MARS, Embassy. Government,
and future band expansions

continuous coverage
~

,

7 Une Accessories

• RV7 Remote VFO . PS7120/240V Ac
Supply . Aux7 Range Program Board
• MS7 Matching Speaker . NB7 Noise
Blanker . FA7 Fan - SL300 Cw Filter,
300 Hz - SLSOO Cw Fi tter. 500 Hz
• SL1800 Ssb/RTIY Filter, 1.8 kHz
• SL6000 A-m Fi lter. 6.0 kHz. MMK7
Mobile Mounting Kit . TR7 Service
KitlExtender Board Set . TR7 Service/
Schematic Book.

* Sophisticated
System Concept

* Innovative
Design Features

* Straightforward
SlmpllUed Operation

* State of the art
performance
now a pleasure

• Broadband, 100% Solid State Design.
• Exclusive Synthesized/PTO Frequency Control -1 kHz dial, 100

Hz digital readout. 500 kHz range pushbuttons.
• Continuou s. Wide Range Frequency Coverage -1.5thru 30 MHz

(zero thru 30 MHz w ith optional Aux7).
• Stale of the Art " UJ>Converslon" Receiver Design - wit h high

level double balanced mixer.
• True FuJI-Passband Tuning improves reception in heavy aRM.
• Unique Independent Receive Selectivity - Optional front panel

pushbutton-selected filters.
• Effective Noise Blanker - true impulse-type performance.
• Special High Power Solid State Power Amplifier - diagonal heal

sink allows internal mounting. Continuous duty on SSTV/RTIY
with optional fan.

• TR71nlemai Test FaciUties - " 5 " meter and built-in rf Wattmeter!
VSWR Bridge.

• Receiver Incremental Tuning (RIT)

Specificarions andprices subject to change without notice or obligation.

R. L. DRAKE COMPANY
•

540 RIChard 51 .•MiamisbuflJ . OhIO 45342

F'tlone: (513) 866-2421 • Telex: 288.017

For a FREE Drake Full Line Catalog contact you r favorite Drake Dealer.
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A Do-If-Yourself Speech Compandor
-let's experiment!

T"O TR,.. " )

ACCT UP

ama teurs.

The VBC System

The voice b and w idt h
compression (VBq system,
invented by Dr. Ri chard
Harri s and Tom l ott, in
volves both frequency and
amplitude compandoring.
The frequ ency technique
involves interleav ing the
vo w el a n d co nso n a n t
sounds (which ne ver occur
in human speech at the
s a m e time) . Sin ce the
sounds a re at different ends
of the voice spectrum, com
bining them by means of fil
ters permits red uc ing the
occupied bandwidth of the
tr an sm itted s ig na l b y
a p pro xima te ly ha lf. The
VBe system (NBVM) ha s
been described extensively
in QST, the Handbook , and
73 (January, 1980). Refer to
these if you a re interested
in this techn ique.

Enter The Chip
A significant part of the

benef it obtained in the V8e
system is due to amplitude
c o m p a n d o r in g of the
speec h. Naturally, th is does
not reduce the spec trum re
quired , but it ce rta inly does
improve the " ta lk power"
of a compandored radio.
Actually, amplitude com
panderi ng has been used
for many yea rs by the te le
phone co mpany to improve
s ignal-to-noise rati os o n

Frequency Co mpandoring
At the moment, this tech

nique is ra ther complex
and, therefore, re lative ly
ex pe nsive. It involves com
press in g the fr eq uenc y
spectrum at the tr ansm itter,
then reassembling it to its
o rigina l form at the re
ce ive r. The main advantage
is t he red uct ion in occupied
bandwidth. Wit h re ason
a bly good band co ndi tions,
the improvement in signa l
to-noi se rat io is o nl y
modest. However, in the
presence of heavy QRM,
the ability to "ge t through"
is significantly enhanced by
narrow ing the re q u ired
bandwidth.

or sepa ra te ly. This article
confines itse lf to ampl i
t ud e com p a ndo r t e ch
niques which you can incor
porate in your gear.

Amplitude Compando ring

Th ank s t o Si gn eti c s
Corp.. amplitude compa n
dari ng is re lative ly inexpen
sive and is app li cable to
any ham rig, e ither exist ing
or on the drawing board. It
involves amplitude com
pression of the transm itted
signa l and expansion to its
o riginal form a t the receiv
ing end of the ci rcu it. The
material whi ch follows
cove rs t his technique and
sho uld be of interest to all
ex p e r i me n t- m i n d e d

01,1 ' '''''

,. ..G CUL II, 2

" RES ".2
10 OU TPUT 2
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that the bulk of my com
pand or e xpe rie nc e has
been w ith SSB equipment.
However , the applicat ion
to be desc ribed should be
equally effec tive with AM
or FM gea r.

W hat is compandoring?
The word is a co nt rac t ion of
compressor and expande r.
The compressor is associat
ed with the transmitter and
the expender is used in the
rece iver. Actually, the re are
two for ms of speech com
pandoring, frequency and
amplitude . These a re se pa
rate and d ist inct techniques
which can be used toge ther

.,
"' '"roo vu ,u u.,

GA ' .. CEL L
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Donald L. Stoner W6TNS17
John Hancock Building
Mercrr Is/and WA 98040
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Fig. 1. Pinout fo r the Nf570/571 package. Note symmetry
of the two identical sections.

O ne o f the mo st
popu lar words in ham

radio jargon these days is
compandoring. It is rare to
pick up an amateur rad io
publi ca tion and not find
some mention of th is " new"
techn ique. Since you will
be hea ring a lot more abou t
speech compandori ng in
t he future . you sho u ld
know wh at it is, how it
wo rks, and if it is a pplicable
in your stat ion. I should add

Fig. 2. The basic "building blocks" o f the 570/571 . They
can be connec ted as either a comp ressor Or expandor.
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The Sto ner PRO-10 operates between 28.0and 29.5 MHz. It is the first ham transceiver to
feature amplitude-compandored speech.

their voice circuits. Until
the advent of integrated cir
cu its, it requ ired many
v acuum-tube stages to
eff iciently compress and/or
expand telephone conver
sa t ions without d istortion .
Eac h ac tive comm unica
tions ci rcuit requi red a sep
arate compandor.

Earlier , I m ention ed
Signet ic s. Some t ime ago,
t hey introduced a semi
con d uc t o r d ev i ce ( the
NE571 ) which pack ed all
those tubes into an inexpen
sive IC The chip features
processing circuits that can
be conf igured either as a
compressor or an expander.
The p inout of the NE571 is
shown in Fig. 1.

It is an easy device to
work with since the connec
tions to the innards are dup
licated for the two sect ions
(t he chip contains two iden
tical channels) on each side
of the package. There are
three princ ipal sect ions in
each channel. an opera
t ional amplifier, a va riable
gai n ce ll, and a full-wave
rectifier (see Fig. 2).

If the three blocks are
c o nnec t ed t o gether a s
shown in Fig. 3. the channel
wil l act as a compressor . It
works in the following man
ner. The audio output is ap
plied to the rect if ier and
variab le ga in cell . As the
output level inc reases, the
voltage from the rectifier
also inc reases. This, in turn,
increases the signa l through
the variable gain cell . Thus,
more degenerative feed 
back is app lied to the op
amp input and its gain
drops. In practice, a two
u n i t in crea se i n i n p u t
results in only a one-unit in-
crease in the output. The in
coming signal is thereby ef
fect ively c o m p ress e d .
When the peaks are sig
nificantly compressed and
t he lo w er energy (a nd
amplitude) peaks are less
compressed, the peak-to
average ratio of the vo ice is
decreased. The net effect is
for the transmitter to sound
louder at the o ther end o f

the voice circ uit .
What makes the NE571

such a spec tacular dev ice is
tha t comp ress ion occurs
logar i thm ically over the en
ti re dynamic range. Since
there is no clipping or li mit
ing point, the waveform is
essentia lly unmodified and,
t he re f o re , undisto rt ed .
Signetics claims less than
2% distortion (1% for the
NE570) wh ich is virtually in
audible in a commun
ications ci rcu it. Even thi s
small amount of distortion
can be trimmed out in hi-f
applica tions by using the
" TH D TRIM" connection
(p ins 8 and 9). Because of its
low distort ion, the com
pressor can be left in the
ci rcu it at all times, unless
you wish to switch it in and
out to demonstrate its ef
fectiveness.

While the compression
application fo r the NE571 is
im pressive, it is the expan
dor configuration that is ex
citi ng. Although the NE571
has been avai lab le for some
t ime, everyone has over
looked its usefulness in
ham radio applications. The
incorrect assum pt ion has
been made that, to be

useful, the compandored
radio must be communicat
ing with another compan
dored radio to derive any
benefit from the NE571.
Th is is definitely not the
case .

Obv io u sly, t he co m
pressor ac t ion wi ll provide
more ta lk power no matter
what rad io is receiving a sig
nal from any transmitter.
When the expander is in
stalled in a radio, it will pro
duce up to a 16--dB improve
ment in the signa l-to-noise
rat io of the received signal
whether the transmi tter is
an At las, Swan, Yaesu, Ken
wood, or any other rig, for
that matter.

The same th ree build ing
blocks that were used in the
com pressor can be re-con
figured as an expander. The
block diagram is shown in
Fig. 4. In thi s case, the
variab le ga in cell is in series
w ith the incoming audio
and the op-amp input. The
incom ing aud io is also ap
pl ied to the full -wave rec
tifier. When the input aud io
increases, the gain of the
variable cell al so increa ses.
This, in turn, passes more
signal to the op amp. Thus,

every unit of inc rease in the
input results in a two-unit
increase in the output. As
before, in the compressor
conf iguration, the action is
logari thmic over a l1 D-dB
dynam ic range.

How does expanding the
audio inc rease the signal
to-noise ratio, you ask? It's
a little harder to explain
than compression, a tech
nique amateurs have been
familia r with fo r years.
However, bea r with me and
see what happens in an ac
tual sit uat ion.

l et's say you have an
expandor (which can be
sw itched in and out of the
circu it) connected to your
receiver. let's tune in a sta
tion and ad ju st the volume
for a comforta ble listen ing
level with the expandor
sw itched out o f the circu it.
All set? Now sw itch in the
expand or. W hat happens?
The vo lu me gets a lo t
louder since we stretched
(or expanded) the aud io out
to a higher am p l i tud e.
What do you do now? You
reach over and turn the
vo lume down to once again
establi sh a co mf o rtab le
li stening leve l. But, what
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Fig. 5. Schematic d iagram of the compressor circuit incor
porated in the PRO-1O.

in Fig. 6. Note that if th is cir
cu it is used by itself . pin 4 in
Fig. 5 will have to be
grounded.

The audio from the de
tector will probably require
one stage of ampl ification
before applying it to the in
puts of the NE571 . Pin 14 is
the va riable gain cell and
pin 15 is the rect ifier inpu t.
The detected audio is ap
plied to both of these in
puts. The 33k resistor deter
mines the operating point
of the expander. For exam
ple, with the 33k va lue
shown. the circu it will have
- 4-dB gain with O-dBM in
put. Values between 22k
and 56k will produce O-dB
ga in with va lues between
(} and - 1O-dBM input, re
spectively.

The 10k resistor. con
nected to the OUT connec
tion on the switch. bypasses
aud io around the compres
so r when the NE571 is
switched out of the circuit.
Since the impedance the ex
pandor " sees" is not known,
the value mu st be em
pirically adjusted by the
constructor. The value is
correct when a stro ng in
coming stat io n appears to
have the same spea ke r
volu me when the expande r
is switc hed in or out of the
circu it.

Using the expander is not
a panacea. For example. if a
signal is in the no ise. the
expander cannot help. If
the audio peaks are no high
er than the noise. then. ob
viously, the no ise and audio
will be expanded equally.
Conceivably. if the signa l
were lower than the noise,
it could make recept ion
worse when t he expander
was switc hed in. I've neve r
heard this happen, how
ever. Most of the time the
expander will make an im
provement which varies
from the noticeable to the
spectacular.

For example, a 't-micro
volt signal produces a
15-dB signal-to-no ise ratio
in the PRO-1 0. When the
expandor is switched on.
the SIN rat io increases to

PRQ·10 hpandor
The expander portion of

the NE571 is going to be a
bit more tricky to interface
with your equipment and
have the level correct. The
circuitry of the expender
half of the NE571 is shown

is shown in Fig. 5. Note that
if you use only this half of
the chip. it will be necessary
to connect pin 13 (B+) and
the components associated
with pin 1. The audio input
connects to pin 6. Since the
NE571 has a high input
impedance, a sma ll disc
capacitor is used to block
de. A dyna mic microphon e
will not provide sufficient
drive. A stage of preamp
Hfication with approximate
ly 20 dB of gain will be re
qui red ahead of the NE571 .
The capacitor between pins
2-3 and 7 couples audio into
the full -wave rectifier and
variable gain cell. The 1·
megohm resistor from B+
to pin 1 (see Fig. 6) provides
track ing bias fo r the diode
rect if ie r. The 1-uF tanta lum
capaci tor estab lishes the
decay time of the compan
dor action .

To incorpora te the cir
cuit in an existing circuit.
break the connection be
tween the microphone pre
amplifier and the stage the
preamplifier drives. Insert
the circuitry shown in Fig. 5.
Befo re putting it on the air,
check the waveform at pin
7. There sho uld be no sign
of c lipping w ith lo ud
speech into the m icro
phon e. If clipping is ob
served, it means there is too
much gain ahead of the
compressor . With the prop
er d rive level, there should
be 1-2 volts of signal at pin
7. Since the output ampll
tude of the NE571 is quite
high, it will be necessary to
reduce the drive to the
fo llowing circuitry. The 10k
poten t iomete r should be
adjusted so that with a loud
voice the maximum drive
level is approximate ly the
same whet her the com
pressor is switched in or out
of the circuit.~.",

• E--auooo O\IT
Inl•

application of the NE571 in
an ama te ur radio t ra ns
ceiver is the PRO-1 0 shown
in t he photog rap h. The
PRO -10 inco rpo rates a
uniq ue Pll synthesizer and
vfo combination with 100
Watts output over the
range of 28.0 to 29.5 MHz .

The circuit of the NE571
compandor (as used in the
PRD-10) is shown in Figs . 5
and 6. It shou ld be relative
ly easy to add this circu it to
an existing so li d-state SSB
transceiver.

The compresso r portion
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A Home-Brew Compandor

The fi rs t commercia l

happens between words or
when the station quits ta lk
ing? The background noise
is reduced by the amount
that you turned the volume
down! Since the volume of
the incoming station is the
same. and the background
noise is reduced. the signal
to-noise ratio is improved.
The expansion occurs loga
rithmically, and no audible
distortion is added to the in
coming signal.

Fig. 4. The basic configuration to assemble the " b locks" as
an expandor.

Fig. 3. The basic configuration to assemble the " blocks"as
a comp ressor.
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For over 18 years, 73 Magazine has been the innovator in amateur radi o. 73 led the way to develop
ing the use of soli d-state c ircuitry, and was the first to promote such th ings as SSTV, rad iotelet ype,
computer applicat ions for radio communications, and single sideband.

Rad io elec tronics has changed as 73 has changed. Ever not ice how other magazines published in
the f ie ld o f rad io elect ronics are just l ike the ones before them? Same old subjects in every issue,
same pred ictable views, same old edi toria ls . .. try to find it in 73 . . . you won't. In one issue you
might find build ing projects and information on antennas, moonbouncing and mounta in toppi ng; in
the next issue you might read about computers, radioteletype, or traffi c handl ing .

FREE TRIAL COPY
Write today and we' ll send you your f irst copy with absol utely no obligat ion . . . that's right, if you're
not complete ly satisfied after you've read your first issue, just write "CANCEL" on your invoice and
send it back to us . .. the first issue is yours to keep-on us ! In addit ion, we'll guarantee every
issue of you r subscription ... if you're not satis fied wi th your first -or your eleventh - issue, we' ll
refund your money on all remain ing issues. Call in your order today and get your new subscript ion
sta rted for $15 . .. half tt.e price you'd pay on the newsstand. Have your credit card handy and call
us toll -free at (800) 258·5473.

use
this
coupon
and
subscribe
today •••

OThree years- $45
o Payment Enclosed
o Master Charge

or . • • o Please send me my trial copy of 73 at no obl igation. I understand that
you'll sta rt my subscription and bil l me later . . . if I'm not completely
sat is fied I' ll mark the invoice "CANCEL" and mail it back within 10
days.

C One year-$15
0 8 111 me
Bil l my: o Visa

Card # Exp, date' _

Signature _

Name _

Address _

CitylStatelZip _

CIIrt4d6: SIS ,,, us lunds . Oll>e>r f~'9" 126 one ~' only, '" us lunds 30386

L..---------73 lIf....ln•• PO. 93% • F.rmln....I. Nr U737- - - - - - - - J
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Fig. 6. Schematic diagram of the expandor circuit mcot
porated in the PRO·lO.
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about 25 dB. A signal st rong
enough to actua te the ave
produces a SIN ratio well in
excess of 30 dB with the
expandor in the circuit.

While thi s arti cle has
emphasi zed an HF SSB
appli cation for the NE571,
it should be equa lly usefu l
in FM and other app lica
tions. For exam ple, it could
be used in low-speed data
circuits, suc h as transferring
programs off cassette tape
recorders. With a properly
des ign ed c ircu it, it wi ll

•..
E---- AUO'O OuT

' M' 1

st retc h the pulses to m
crease the ir ampli tude with
respect to the noise. That' s
ca lled inc reas ing the signal
to-noise ratio.

I would like to thank
Tom l ott of V BC. lnc.. for
" plant ing the seed" on the
usefulness of the NE571.
and also to thank Fred
Cleveland of the same com
pany for his tec hni cal assis
tance. Special thanks and
gratitude are due Signencs.
who provided invaluab le
help w ith the NE571,_
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Hustler's 5-BTV'" five band
vertical antenna.

Made heavier tor better performance and quality.
Heavier optimum Q traps assure accurate and
permanent resonance for greater bandwidth. Heavier

solid one-inch fiberglass trap forms give optimum
electrical and mechanical stability.

One setting provides total band coverage from
10 through 40 meters With SWR 011.6:1or tetter
at band edges, and up to 100 kHz on 75/80
meters.

Easy to assemble and install. Features high
strength heat treated seamless aluminum con

struction throughout, plus heavy duty stainless steel
hardware. Feed With any length 50 ohm coax.

For the BIG ditterence In performance. it's the
Hustler S-BTV antenna.

-B B INC ..... 305

3275 North B Aile . KISSimmee. Ftonoa 3274 1

Clearly the cnoice o f those who know quality.
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1'to r

.... .......,..... WIDTH .....
n ... I rKl2'"' ,....... 3lT' . r .. ',.... ,.. .,.. ...
MU ll8 18" , 1a- •
F8~l B r. r .. '

5T.171i ,., .... 0-

FB·ns 3",, '.3\lo ' •
FlBnB 3~ ·. 3 \10 ' "

'314111
fACTOR'DIRf'ct

Max Height: 45'
Min. Height: 22'

,.' Weight : 250 lbs .
Winch : 1200 Ibs.
Cable; 4200 lbs.

TT-45B
Features:

-No Guys required _ ~

when mounting "t:~','
againSI eve of , -
house. ~--.=-=

l O' For completely ~...:.~ i'
freestanding in- :'7-":':""-~
stenenon, use -, :. " ¥?~

, ~ . : • . ...-n.r-
RG45B or FB-45S ' • • ' :." ,"',
below. ...,.,_". ,,",

.'

" .. r

•

~3 ~'O O

Mall, Height: 61'
M in. Height: 23'
Weight; 450 tbs.
Winch: 1200 lbs. •
Cable: 4200 Ibs.

No Guys required
when mounting
against house.

For completely
freestanding in
stallation, use
RB~l B or

FB-61 B below. \.~ . :. ~_~

MT-61B
Features:

16'

~...
00

16'

~".
00

16'

I
,

'
I",' \ \... ' '' 0 .0 .

WILSON SYSTEMS TOWERS - -
-IN STOCK-

""- WIND LOADING

rowe< Height SQ. Ft.

STone es " Square
rr " Footagesa "MT-61B
" "

Based on

n "
OOMPH

TI-45B .. " Wind

IN STOCK

Wilson Systems uses a " 1M' high Slromgfh carbon stool lube menulaclured ltSpecially 10< WiIIlOfl Sysl&mS. It is
25% strOllQUf tho., conventional pipe or tubing. The tubing size used is: 2" & ]1'. "·.095; 4y," & 6" -.125, au
",134. All tubing is hot dip galvanized, Top section is 2" 0 ,0, for PfOpel' rotor and antenna mounting,

The n -458 aod MT-61 B come complete with hcKJs.e bracket and hinged base plate for agilinsH.oose mount
ing. Fof totally ffeeslending installation. use eilhet of the ,il!-<}ver bases IIhown below .

The STone ea<l nol be mounted lIQlIins1 the house and must be uMd with the ,iIHIve< base FB·nB Of AB·nS
shown below.

~ three towers above ..." 8bIe to handle ..ge ....llV$of up to 20 sq. ft . III 80 mph WHEN GUYED INittl one set ol4-point G~ III the Top of the ] I'> " section . Guying
Kits are lIWiIebIe lit the following prices: GK"!XJ - $59.95; GIl;-618 - . 79.95; GIl;·ns - $99.95. When usW>g the Guy System with AS Series Rotating a.e,anaddi
tional thr\I$'l "-ing at the top is required. The WT8-1 is available lor $49.95.

(Shown wittI FR-nSl

ST-nB
Features:

Max. Height: 77'
M in . Height: 24'
Weight: 700 Ibs.
Winch: 1500 Ibs.
Cable: 6400 tbs.
Requires FB·77a or

RB-77B
Totally Freestand ing

wi th Bases below

Tiltm g the tower over IS a
one-man task with the Wil·
son bases. (Shown above is
the RB--61B. Rotor is no t
oncluded.)

-"",- -RB-45B• • • 144 .... . . 219.95
RU1 B• • •229 Iba.••• 299.95
RB-77B••• 300 Ibs.. • • 449.95

rllDD 'f!!T~§R!t.

The RB Series was designed lo r
the Amateu r who wants the add
ed convenience of being able to
work on t he rotor Irom the
ground position . T his series of
bases will give that ease pl us roo
tat e the comp le te tower and an·
tenna sy stem by the use of a
heavy d uty thrust beari ng at the
base of the t owe r moun ting cost
non , while st ill being able to t ilt
the tower over when des iring to
ma ke changes on the an tenna
system .

The F S Series was designed to
provide an economical method of
moving the to wer awa y from the
house. It will support the tower in
a completely fre e.-standing vertical
posit ion , wh ile also havi ng the
capabilit ies of t ilting the tower
over t o prov ide an easy access to
the antenna . The rotor moun ts at
the tOP of the t ower in the con·
ve nt ional manner . and will no t ro o
tate the complete tower.

FB 45B. • • 112 154.95
FB-81 B. •• 189 214.95
fB..77B••• 260 299.95

ORDER
FACTORY DIRECT
1-800-634-6898

FIXED BASE

TILT-OVER BASES FOR TOWERS
ROTATING BASE
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WILSON SYSTEMS, INC. presents
the SYSTEM 36

- - ...--..

----

-

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

as the bandswitch ing is automat ically made via the Hiqh -O
Wi lson traps. Designed to hand le the maximu m legal power ,
t he traps are capped at eac h end to prov ide a weather-proof
sea l against rain and dust. The specia l High.Q tra ps are the
st ro ngest availa ble in th e indust ry today .

A t rap loaded antenna th at perform s li ke a monobander!
Tha t 's the characteristic of th is six element three band beam .
Through the use of wide spacing and inter lacing of e lements,
the fo llowing is possible : three active e leme nts on 20, three
acti ve eleme nts o n 15, and four active e lements on 10 me
ters . No need to run separate coa x feed lines for each band ,

--------------SPECI F ICA TI ONS--------------

Band MHl 14-21·28
Max imum power input . Leoatlunit
Gain (d Bdl Up to 9 dB
VSWR@ re"So na nce 1.3:1
Impedance 50 n
FIB rat io 20 dB or better

Bo om (0 .0 . x Length! .. 2"' x 24 ' 2'1,"
No. of eleme nts 6
Lo ngest element . . , 28 ' 2\'."
Tu rning rad ius .. , . . , . 18 '6"'
Maximu m man diameter . 2"
Surface area 8.6~ , ft.

Wi nd load ing @8 0mph . . 2 15 Ibs.
Mallimum wind su rv ival .. 100 mph
Feed method Coax ial Balun
A"Ssemb led weight (app rox. 53 Ibs.
Sh ipping we ig ht (app rox.) . 6 2 lbs

Compare the SY-36 with others ...

pi

Wil son Sy stems tr aps offe r a large r d iameter
trap co il and a larger ou tside housing,

giving exce llent Q and power capabili t ies.

_ BRAND...
HG

•___ BRAND
CC

=;3.~====:::; _ Wll SON_
;; SYSTEMS

Compare the size and str ength of th e boom
to element cla mps. See w ho offers t he largest
and heaviest duty . Which wou ld you prefer?

CALL
FACTORY DIRECT
1-800-634-6898 4286 S. Po lari s Ave ., Las Vegas, Nevada 89103
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No bandswitching
necessary with th is
vertical . An excellent
low cost OX antenna
with an electrical quartet"
wavelength on each band
and low angle rad iation.
Advanced design
~ovides low SWR and
excepnonauv flat
response across the full
width o f each band.

Feat ured is t he Wilson
large diameter High .Q
traps which will maintain
resonant points with
varying te mperatures and
humidity.

Easily assembled, the
WV·1A is supplied with a
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground.

4 BAND
TRAP VERTICAL
(10 - 40 METERS)

WV-JA

!
\

•

W""" l_'''t . 80 mph . • 21 S Ibf.
Moo .,.;ncl ........... ' 100 mph
F_ thod . _ .• eo.. ... liM,,"
MIm;:hing Mah ld .""'''' a
A_tHd _I9h '~.I . 53 It..
S!>ipp;ng -.gh' (_ ro_1 . 6:l lb!l.

•

WILSON SYSTEMS INC. MULTI·BAND ANTENNAS

II
I

.'

- IN STOCK -

!WId "'lit 14-21-28
Ma> ......."' _inPUI · LAP L....t
~nldBdL .... , Up ' o 9 dB
VSWR • .....,.....,. . . 1..3 . \
1".. ...._ . . . so ohm
F18 R.,... .. • .• _20 dB or t>e._

DO 40 METERS TO YOUR TRI-BAND
WITH THE NEW 33-6 MK

- IN STOCK -

ow you can have the capabilities of 4O-meter operation on the System 36 and
System 33. Using the same type high quality t raps, the 40-meter addition will offer
200HKZ of bandwidth at less than 2:1 SWR. The new 33-6 MK will fi t your present
SY36 or SY33, and using the same sing le feed line.

CaPable of handling the Legal Lim it . the "SYSTEM 33" is the finest ccmoect trt-bender avail
able to the amateur . D«igned and produced bV ooe of the world 's largest antenna manufacturers,
the tradit ional quality of workmanship and mater ials excells with the " SYST EM 33 " . New boom
to-e lement mount consists of two 1/8" th ic k formed aluminum plates that will provide more
clamping and holding strength to prevent element misalignment . Superior clamping power is o b
tained w ith the use o f a rugged 1/4" th ick aluminum plate for boom to mast mounting . The use of
large diameter High.Q traps in the "SYSTEM 33" makes it a high perfo rm ing m-bender and at a
very economical price . A complete step-by-step illustrated instruction manual guides you to easy
assembly and the lightweight antenna make1 inst alla t ion of the " SYSTEM 33 " Quic k and simple.

_________________ SPECIFICATIONS _

Note :
Ra dials are req uired for

pea k operation.
(See GR- ' belo w)

SPECIFICATIONS
• 19 ' t o tal he ight
• Se lf supporti ng - no guys

requi red
• Weight - 14 Ibs.
• Inp ut impedance : SOn
• Powerhand ling capabi lity :

Legal Lim it
• Two High -a t raps with large

d iamete r coils
• Low angle radiat io n
• Omnidi rectional

performance
• Taper swaged aluminum

tubing
• Automatic bandswitch ing
• Mast bracket furnished
• SWR : 1 .1 :1 or less on all

bands

GR-J

••••••"'- - - "....._- 'O- .-i-iiii'i-•••~i;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;:'•••
..216 S 1'01........ . l. V_, N....... 89103

ORDER
FACTORY DIRECT
1-800-634-6898

The GR-l is the complete
ground radial kit for the WV
1A. It consists of; 150' of 7/14
stranded copper WITe and
heavy duty f!9!I insulators, in 
structions. The GR·l will in
crease the efficiency of the
GR-l by ~oviding the correct
counterpoise.

Wond loCo"1l . l 80 mpO> ••• 11-4 lbo .
A_ .......... t-..., 3 1 1bo.
S/l'P00"9 _"'11_001 . . U lbo.
O....cl 5 2 oil... I _ .... t.iun _ ,-..l
Moo. ......... _nd ~ . 100 ""'"

ll<><wn 10_0 . • ienglhl . " ' . 1.. •.. ..
No. ol~l' " .. 3
L_TelemenT. 2T-4 "
T.... n."9 ,-"'us . 15"9"
Moo. "..um .... .. _ " ' 0.0
s..rf~_ . 5 .1 sq . Il .

e.nd 101>1 , •. 14·21-28
Moo. ......... _ "' I"" ...... L-.oi.
co.n C_I . ..• . Up .0 8 dB
VSWR • • _ .. 1 .3 1
Im pejl OCl . . SO ........
F/BR. .... 2O dB otbt....
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TO: ALL AMATEURS SOD r!!~~!?'t~;;.~~~~;::,~;
FROM: WILSON SYSTEMS, INC.

I would like to take this opportunity to thank you for your support during the last six months.
The response was much greater than anticipated and as a result, we fell behind in our shipping. We
now have shipping under control and increased production, all of which contribute to the in-stock
situation of almost all the products that we offer. Your kindness and patience at that time was ap
preciated by everyone at Wilson Systems.

With each product that we manufacture, we include a "Product Evaluation Sheet." This
enables us to understand what you like and dislike about our products and services. We appreciate
the ideas and comments that you have returned to us on these sheets and have instituted some of
the changes suggested. So please continue to send them in.

I'm sure you 've noticed the way prices have been creeping (and in some cases leaping) up
ward. We don't like to raise the prices any more than you like to see them go up, but have you seen
the price of steel or aluminum lately?

Not all the price increases are directly related to increased materials costs. Sometimes it is the
result of an upgrade to a better product. That is the case with the towers. I am very enthusiastic
about the new "8" model towers. Did you take a look at the new specifications? Notice the
features that have been changed: thickness of tubing, type of tubing used, and the wind loading.
The wind load capability has increased dramatically. Oh yes, they've increased in price-but so has
the quality! And did you notice the new tower? That's a 77: freestanding, rotatable tower that will
safely handle /2 sq. ft. of antenna at 77' lor /8 sq. ft. at 72') in a 50 mph wind. All of this for less
than $1,400, including the rotating base!

I would also like to mention that this m onth we are announcing a new antenna product. We
are offering you an adapter kit for the SY-36 and S Y-33 to add 4O-meter operation. This kit, the 33-6
MK. will add 200kc of 4O-meter operation to your trtosnder. It will work only with the SY-33 and
SY-36.

We look forward to serving you with almost all products now in s tock.
Yours truly,

JIM WILSON
Wilson Systems, Inc.

P.S. Remember, most items are now in stock and ready for shipment.

p------------------------------------------------------,I WILSON SYSTEMS. INC. - 4286 S. Pol.ris FACTORY DIRECT Toll-Fr•• Ord.r Number
I Lu V..... NV 89103 - (7021739·'401 ORDER BLANK 1-800-634-6898 :
I WILSON SYSTEMS ANTENN AS WILSON S YSTE MS TOWERS I

"" - o-ription 5hippino ,.... 0". - Dftcripnon 5hippino P,ioI

n_ F~tand.ng 45 ' Tu bu l.... T~r T RUCK :tI4 9$

S"" 6 e., TI__ lor 10. IS. 20~ ""' 199.9!i ,,- Rotallng 8_ l or TT.458 w/l ilt o~ fea lure TR UCK 2199!>

"" 3 s.. TrbInder b 10. IS. 20 "'"- "OS ",.. ..... Fi"eel B_ lor TT-458 w/lll1 0_ fealure TRUCK 154 9!>

3>4 "' 4() Mtr. Mod Kit b SY33 & SY315 "OS .... Ml-fi18 Frentand i 6 1' Tubul... T_ TRUCK .....
R8-fi18 Ro tal ing B_ lor MT-fi18 witt" 0_ leatu TRUCK ", ..

WV·1A T..., V~ical fa. 10 . 15 . 20, 40 MIn. "OS .... FB-fi18 F I"eel 8_ lor Ml.e18 Wlll il over lea tu.e TRUCK 2U 9!i

OR ·l Ground Radialo lor WV· IA "OS 129!i "", Fr ~'lI TT T.-....... T....... T RUC !': .....
M,S20A 5 Elements on 20 Mt.., T RUCK "'.. R8 ·778 Rotat"'ll e- 10< ST·778 "'/tlII ..... '-ure TRUCK ... .. ,
M-420A 4 ElemenlS on 20 M" o. ""' I!i99!i f8-n8 Fi.ed e- Ie< Sl ,778 ",/tilt ..... l~.. TR UCK ",.. I
M·51 5A 5 Elem..n ts on 15 MI.., ""' 129,!lI!i 0 1( .458 Guying I( ~ 10< TT.458 "OS "..
M-415A 4 Elemen ts on 15 Mtro. " OS .... OI( .e18 GUV"'ll I(~ lor MT-618 "OS " ..
M·51 0 A 5 EI..ments on 10 Mtro. "OS .... Gl(·na Guying 1(" for Sl ·n8 " OS .. ..
M-410A 4 Elemenl$ o n 10 Mtro. " OS " .. ~e-t Tlwust B_Onv to< Top of Tower ",5 499!i

ACCESSORIES f'ric... EffllCtiv.. M",c~ 1·31. 19l1O N..v_ ReskI..n.....dd 3 1> 'Ii. Sa.... T..
HD·73 Alliance Heavy DU ly Rotor "OS 109,95 Ship C OD. 0 C_ encloHd LJ Charg.. to VISA 0 MasterC~",g.. 0

RC·8 C 8/C ROIOr Cebla " OS .12/ft
C",d No. E.pi,...

RG-8U RG-8U Foam·Ullfll FI.." ible Coe"iel
ClIble. 38 st rand cenler conduc tor, 1 1 - ""' 2 1fIt BlInk No. Sig...."'..

NOTE: ..... .....
On Co6xilll end Roror C<tbk, minimum ordtx i$ 100' end SO' multipks ,,-

Pnetfs ¥Id 5{Jf!Cifications Subj«:f to~ wtrhout notice.
I ~m o.r /jmner/ W _ ..... Al1+oduc,. FOa l .. Vepas.~ "" .... lip

, ......__<+<uo_ w--' 10 .__. _
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$49.95

Model /I IE I H

PLUS:
• Stale-ot the·8rt·CMOS ~ eyet
e Self oomp'elmg dolS and dashes
• BO'h dot and dash memory
. 'amO,o ~ eymg w,' h any . qu...."

pMdle
• S·50 wpm
• Speed.•olum e, to ne, rune arid

we,'Ohl conltolS
• Sr<1etone and .pea~ er
• Low current dra", CMOS oattery

operar,on- pot!.Ole
e Del"t e q" af/er· ",Ch ,ac~. ' or . ey

"''0 erld output
./(eySg"d Oloo~ and , oM sl. ' e " •
.W' R ED AN D TESTED f Y

GUARANTEED

PLUS:
• 5e1l-<;omplellng dots and dashes
• Bolli dOland dash memory
• Iambic Keying with any squeeze

paddle
· S-SO w.p,m:-
. Speed, volume. tone, tune

and weight conlrols
• SldelOne and spea~er
• Low current drain CMOS

battery operatlon·porlable
_ Deluxe quarter-InCh iacks for

keying and oulput
_ Keys grid block and solid

slate rigs
- WIRED AND TESTED FUllY

GUARANTEED -LESS BATTERY

$69.95

•
'

, ,

,
VO l " ME

Model /I TUO I

Model IE·184

MESSAGE MEMORY KEYER

RAe

. · Sl are-o l- lhe-AfI CMOS Circuitry
• • Three Choices 01 Message Slorage

.A. Two (5Qcharaclereach}
message storage

•B, Four (25 cllaracter each)
message storage

·C. One 50 cllaracter and
Iwo 25 characler message
storage

_ Records at any speed-plays al
any speed

- Memory operating l ED
. Use for dally QSO Or oontaslS

Features:

F..tu,...:
• Ad••noed CMOS me...g e m~mory
. Two {50 chal. each! me. sage

,'or.ge
• Repeer ,,,nctoon
• ReCotd, at . ny 'P/fe<J - play . oac.

er any 'PHd
• Longer me,sage capae<ry

E..mple: send CO CO CO DX de
WB2 YJIA WB2YJIA K_then p'ar
. nond me..age on contac t - de
WB2YJIA OSL NY NY 579 579 Pau'
Pau'K

• U.e ' or da.l r oso. Of conte.1S

fI' ,~,;:~;:,"- -,. ", -
Features CMOS ELECTRONIC KEVER _ Low current drain CMOS baltery
_ State-of-'he'art-CMOS circuitry operation
• Self completing dots and dashes _ Deluxe quarter inch jacks for keying
• Dot and dash memory and output
• Iambic keying with any squeeze pad· . Handsome eggshell whi te base -

die woodgrain top
. 5-50 WPM • Compact and portable 1·718 x 4-114 x

• Speed. volume. tone, weight & tune 6-114
controls. sidetone and speaker • Grid block & solid state keying

MODEL TE122- same as TE133 less • Wired and rested - fully guaranteed
wqt.tune. solid slate keying $36.50 - less battery

AT YOUR OEAlER OR SEND CHEC/( OR MONEY OROER. ( ::::: ~..: ;.. )

ELECTRONICS, INC
1106 RAND BLDG. -"
BUFFALO NY 14203

DELUXE MESSAGE MEMORY KEYER

Features; Deluxe CMOS • SPHd. welglU. lone. volume tune conrrols '" sldelone and
spea ker

Electronic Keyer • Semi-automalic "bug" operalion '" stra'glU ke~",g_rear
• State-or·llIe'''' CMOS circuilry - panel switch
• Sell compleling dots end dashes • l o w cu rrenr drain CMOS barter~ operat,on-porlable
• Bolli oot and daSh memor~ • Deluxe quarter incll iacks lor k e~lng and output
• IAMBIC k e~ing w,th any squeeze paddle . /(e~s grid block and solid Slale rigs

5-50 wpm • WI' ed lind lested-Iully queranteed _ less batlery

about

your
quickly

re sonantit s

TIM pm;. I, $55.00 In 11M U.S. ' nd can,d, .
Add $3.00 'hlppl"9"h.ndll"ll. C, 1ltoml' re,l·
denl• • dd ..1ft I.x.

If there is one place in you r sta t io n
where yo u cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R·X NOise
Bridge tells you if your antenna is
rescnent or not and, if it is not ,
whether it is too long or to o short.
All this in o ne measurement
reading . And it works just <15 well
with ham.band-cntv receivers as
with general co verage equipment
because it gIve s perfect null
readings even when the antenna is
not resonant . It gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter or your resistance ncisa
bridge tells only half the st oev. Get
the instrument that really works,
the Palom.u Engineers R-X Noise
Bridge. Use it to check your
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits. Works
bettor than a dip meter and costs a
lot less . Send for our free brochure.

FuUy guaranteod by the originator
of the R-X Noise Bridge_

ORDER YOURS NOWI

•

• Learn the truth
your antenna .

• Find
frequency.
• Adju st it to
operating frequency
and easily .

Palomar
Engineers
Box 455 , Escond ido . CA . 92025

Phone: [7141 747· 3343

R-X Noise Bridge
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2775·8 Helu Plar:e
Wah,a wa HI 96786

Morse Converter for
Frequency Displays

- another breakthrough for blind hams

The foll owing arti cle
describes a d igita l con

verter whi ch wa s designed
and built by WA6AXE/3 for

the v isua l l y-handicapped
person. The device convert s
the binary-coded decimal
(BCD) ou tput w hich d rives

the z-segment LED frequen
cy display of the DRAKE
TR·? into Morse code aud io
output.

A fter completing my la st
projec t (" Morse Converter
for DMMs" 'l it was time to
begin work on a new con
verter wh ich would be of
benefit to m o re hams. The
DMM-to-Morse code con 
ve rte r's usa ge by t he
vi sually-handi capped per
son is l im ited to those bl ind
h am s w h o w a nt t he
ch allenge of using a piece
of test equipment normal ly
used o nly by the sighted
person. However, this new
digi ta l converter ca n be
used by any blind ham
whose rig has a digital f re
cuencv display !

My blind f riend , W6lZV,
had just purcha sed the
Drake TR-?; therefore, it
wa s selected for use in the
design of the new d igita l
converter.

O ne area of concern to
m any blind amateurs has
been their in abi lity to dis
cern the exact f requency on
which they were operating.
Th is surely does not have to
be a problem any longer.
Since di gita l fr eq uency

Photo A. The Digital Frequenc y Display-ta-Morse Code Converter (DFD-MCC). The name
DIG/CON (D igital Converter) was given to m y pro;ect b y W6LZ V. ·73 MagaZ ine. september, 1979.
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display can provide an ex
tremely accu rate frequency
readout. th is new con
verter. in conju nction with
a digita l frequency display,
can be a most valuable
asset to any blind amateur
rad io operator.

Si nce the converter was
designed to be an integra l
part of a blind ham's sta
t ion, it is right at home with
W6l ZV. It is funct ioning
perfect ly!

Though the Drake TR-7
was used in the design of
the project, the concept of
the project itself can relate
to any ri g having a digital
frequ en cy readout

For si mplicity in this arti
cle, I will hereaf ter refer to
t he D igita l Frequ en c y
Disp lay-to-Mo rse Code
Converter as the DFD-MCC.

Photo B. This photograph details the appearance o f the wire-wrapping technique. The
wire-wrapping was done with #30 KYNAR wire and the WSU·30M wire-wrapping tool.

Photo C. This shows the 14-conductor ribbon-wire cable as it enters the Dra ke TR-7. The
black plug connector is used to connect the DR·? board's output with the DFD-MCC s in
put.

Beginning the Project
Starting the project was

quite frustrating. I began
resea rch on it back in
September. 1978. At that
time, no schematic of a
Drake DR-7 boa rd was
avai lable . I had thought
about looking at the DR-7
board in a friend's TR-7. and
trying to draw the sche
mati c from scratc h, but this
would have been entirely
too tim e consuming. Then I
had a bra insto rm; I call ed
Ron Wysong K8AY. the
Directo r of Engineering at
Drake . Afte r tell ing him
about the design concept. I
asked if there was a way I
could obtain a copy of at
least the DR-7 schematic.
Thanks to Ron, I had the
schematic fou r days later,
and thereafte r things really
sta rted roll ing.

Design Objectives
The ma in objective was

to provide the blind user
with the Morse code (aud io
output) eq uiva le nt o f each
of the six digits making up
the TR-7's frequency dis
play. This was done be
cause o f the TR-7's general
coverage possi bil ities. If a
"ham bands o nly" type of
transce iver were to be used.

108 Se llenty·three. March 1980

the first two d igits (10s of
MHz and 1s of MHz) could
be deleted.

Another pr ime objective
was to keep the amo unt o f
externa l cont rols (switc hes
and pushbuttons)down to a

minimum. and to keep the
overa ll external layout as
si mple as possible.

By providing the DR·7
board (o pt ional digital fre
quency readout board in
side of the TR-7)with an ex-

te rnal input. it can be used
as a frequency counter.
Therefore. one ext ra benefit
rea lized from using the
Drake TR-7 in this project is
a f requen cy cou nter-to
Morse code co nverte r!
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bot h of its inp uts a re logic
o. With this In mind , a nd
since the 74LS145 provides
a logic 0 o utput for the digi t
bei ng selected, I gave a ll six
of the 7402 NO R gate "co n
t ro l lines" a logi c 0 when
the state-mac hine cou nte r
(U16) IS at add ress zero
(0000). This provides a logic
1 o ut put from the 7402s
each time that tha t par
tic ular digi t is " se lec ted In

seque nce" by the TR-7's
74LS 1 4 5 digi t -sel e cti on
c hip. The logi c 1 o utput IS

then driven to the 7475
quad latch e nable inputs
(pins 4 a nd 13). This EN
ABLE S the 7475s to " fo l
low" an y c ha nges that oc
c ur in the digital frequency
d ispl ay while the conve rter
is waiting for the " next in
st ru c t io n"- t he initia t e
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cy d isplay, r used six 7475
qu ad latches (U1-U6), and
two 7402 qu ad 2-input NOR
gate c hips (UB a nd U9).

Demux Logic
A NOR gate provides a

logi c 1 output onl y when
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DFD-MCC [DEMUXj
To acc o m p l is h t he

d emult ipl ex ing o f th e
TR·7's mul tiplexe d freq uen-

U9028-a 74LS145 BCD-to
deci mal dec ode r/d rive r
used for the digit se lect ion.

Fig. 1. Digital Frequency Display-tcrMorse Code Converter.
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TR·7 Digital Display (MUXj
See Fig.1 . The TR-7 multi

plexed display components
whic h drive the DFD-MCC
are: U9018, U9021, a nd
U9025 - 14508 dua l 4-b it
latc hes used for the bina ry
coded deci mal (BCD), and
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Photo D. Here is a " back" view of the DFD-MCC. The LM309K 5-V regulator is located on
the right-hand side. The input socket is located in the center of the back apron. The
unregulated de input connecto r ;s located on the right side of the LM309K.

Fig. 2. Control ROM con tents and program.

ROM Contents
11111
11110
11100
11000
iocoo
ooסס0

ooooi
00011
00111
01111
111 11

Wai t for next Instruction
Address tst digit (10s 0 1 MHz)
Send 1st dig it (10s 0 1 MHz)
Address 2nd digit (1s of MHz)
Send 2nd digit (t s o f MHZ)
Address 3rd digit (t cos 01 kHz)
Send 3rd digit (1oos of kHz)
Clear ac e-to -Morse converter
Address 4th digi t (105 of kHz)
Send 4th digit (10s of kHz)
Clear BCD--to-Morse converter
Address 5th digit (15 of kHz)
Send 5th d ig it (15 o f kHz)
Clear acp-to-Mcrse convert er
Address 6th digit rtcos of Hz)
Send 6th digit (1005 of Hz)

Remarks

ROM Address
01100
0001
0010
0011
0100
0101
0110
01 11

'000
1001
1111

1 0 01 0 00 0
10 01 0 0 1 1
00 010 0 1 1
1 0 0 1 0 1 0 1
0001010 1
1000100 1
0000100 1
1 011 0 0 0 1
10101 001
00 10 100 1
11 01 0 00 1
11 0 01 0 01
01001001
11110001
1 11 01 0 0 1
0 1101001

Fig. 3. Code conversion ROM contents.

Digit
o
1
2
3
4
5
6
7
6
9
blank

State

01100
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

"e nable output lines" of
only U12. The other two
7403 chips (UB and U14)
are provided with a logic 0,
thereby d isab li ng t he ir out
pu t. At thi s point, the BCD
infor mation at the inputs of
U13 and U14 have no effect
on the bus system.

Du ring sta tes 0011 and
0100. t he 2nd digit (1 s of
MHz) is being add ressed
and se nt Chips U1 2 and
U14 get a logic 0 on the ir
enable o utput lines. U13 is
the o nly 7403 rece iving the
logic 1 (from pin 3 to U17)
for enabling its output to
enter o nto the bus system.

Du ri ng sta tes 0101 and
0110, the 3rd dig it (l OOs of
kHz) is be ing addressed and
sent. Beginn ing wit h th is
digit, the 74153s, Ul0 and
Ul1 , come into play. Both
of the 74153's chip outputs
are e nabled , as are the
e nable o utp ut contro l lines
of U14 (from pin 4 of U17).
Chips U1 2 a nd U13 a re now
disabled, a nd will rema in
d isa b led throug h sta te
1111 . The binary address,
00. necessary to push out
t he 3rd dig it from t he
74153s, is provided to p ins 2
a nd 14 (from th e sta te-

command. Once the ini
tiate c o m m a nd is set
(ground ing pin 8 o f U15,
741 50), a logic 1 is se nt to
the NO R gate cont ro l Jines.
Thi s act ion d rives the NO R
ga te o utputs to logic 0,
thereby DISA BLING the
7475 latches and "locking
in" eac h one of the six
dig its .

Digit Sequencing
Now that the six d igits

a re demu ltip lexed a nd
stored in the 7475 quad
latches, we need to send
each o ne of them, in proper
seque nce, to the BCD~to

Mo rse co nv e rt e r ROM
(U18). The contents of Ul
thro ugh Ub are: l Os of MHz,
15 o f MHz, l 00s o f kHz, lOs
of kHz, 1s of kHz, and 100s
of Hz, respective ly. Proper
seq uencing through the six
digits is accomplis hed by
the network of fC chi ps
U1D-U14

The state-machine co n
troll e r ROM (U17) provides
a ll logic ne ce ssary fo r
e nabli ng , disabli ng , and
add ressing the five Ie chips
whic h make up t he digit
sequenci ng network.

Ul0 and Ul 1, 74153 dua l
t -ot-a data se lecto rs, a re
used to se lec t/seq ue nc e
d igits three through six .
U12, UB, and U14. 7403
quad 2-input NAND gates
w ith " o pe n co llec to rs ."
com prise a W IRED-NOR
bus system used fo r send ing
a ll six digits, o ne at a t ime,
to the BCD-to-Morse con
verter ROM o n one set of
fo ur lines.

The followi ng pa ra
graphs will detail the events
tak ing place du ring each
" sta te " of the sta te-ma
chine cont ro ller RO M (with
regard to the d igit-sequenc
ing process).

Dur ing states 0001 and
0010, the 1st digit (lOs o f
MHz] is being addressed
a nd sent. The 1st d igit
(stored in Ul) e nters the bus
system via U12. To permit
o nly the 1st digit o nto the
bus system, we provide a
logic 1 (pin 2 of U17) to the
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Other Information
The power supply. The

power su pply used for the
DFD-MCC is show n in Fig. 4.

Changing CW speeds.The
s pe e d of the CW o ut
put is de termined by the
frequenc y of the sq ua re
wave en ter ing pin 1 of the
7473 (U2 5). Th e outpu t
speed in wpm is equ a l to 1.2
times thi s freq ue ncy . My

RO M conve rts BCD to a n
intermed iate code in which
o represents a dtt and 1, a
dah . The conte nts of the
code-cove rsion RO M a re
shown in Fi g . 3. No te tha t
the ROM will convert a
" bla nked" first d igit into a
Morse code reso . With this
in mi nd, the blind user of
the DFD-MCC can accou nt
fo r all six d ig its, whethe r or
not the fi rst is b la nked (ac
tuall y a ze ro, but it is sup
pressed to the sighted per
son) o r is a va lid d igit (1
through 9).

I chose the Har ris PROM
1-825&-5 due to its local
ava ila bil ity. This c hip ca n
be re place d by an y o f the
32 X 8 type of PROMS:
8223. 82523.74188,745188,
etc. Programm ing of the
8223 and 82523 has been
di scussed in previou s edi
t io ns of 73 Magazine, and
will not be di scussed in this
ar t ic le .

The State-Machine
Controller Network

This ne twork is com
posed of chips U1 5, it 74150
1&-t0-1 da ta se le cto r, U1b, a
74163 a -bi t sy nch ronous
co unte r, a nd U17, it PROM
1-8256-5 32 x 8 ROM. U15
is the input mu ltip lexer,
ac ting like a sing le pole,
l &-throw lo gic switc h. U16
is t he " s t a te" counte r
whose bina ry o utputs deter
mine the c urrent state. U17
is the "s t a te -m a c h ine "
ROM . Its add ress lines a re
co nne c te d to the sta te
co unte r's o u tput line .

O nce aga in, there are
va rious types of 32 x 8
(25&-bit) PRO MS available
fo r use as the sta te-machine
ROM IU17)

$I'OT "oIG,n
SH Ec no.. - S*"C~

BCD-Io-Morse Converter
ROM

Th e out p u t of t he
W IRED-NO R bus syste m is
connec ted to the ADDR ESS
lines of the BCD-lo-Mo rse
co nve rte r ROM (U18), a
Harr is PR OM 1 -8 2 56 -5
code-conversion ROM. This
Hf i el d -p r o g r a m m a b Ie"

.,.

of " posit ive" log ic . Since I
had a lready planned o n
using positive logic BCD as
the input to the BCD·to
Morse coverte r ROM (U181.
the use of a C0 4049. a nd a
7403 bus sys te m prov ided
the necessary inversions to
permit BCD to enter U18.
The actua l flow is as fo l
lows: BCD from the TR-7
e nte rs the " in t e rf a c e "
CD4049, CMOS-to-TT l buf
fer (inve rt ing) chip . As it
leaves the CD4049, it is in
a n inve rted form (BCD),
a nd enters the 7475 q uad
latc hes. l e av ing the 7475
la tches, a nd e ntering the
7403 NAND ga tes, whic h
com prise the WIR ED·NO R
bus syste m. the informa tion
re mains in the BCD for m .
But, as it le a ves the 7403
NAND ga tes a nd e nters
o nto the bus system, it is
o nc e again inve rted back to
BCD. Therefore , we now
have posit ive logic BCD
e nte ring U18 from the bus
syste m.

•

1

" ' 4 • "
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""10'10

uoo
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U18 a re aga in d isab led .
During state 1110 a nd 1111 ,
the 6t h d igit (100s of Hz) is
being add ressed a nd se nt .
The bina ry add ress, 11, is
de livere d to both 74153s.
U14 and both of the 74153s
a re enabled . Chips U12 and
U13 remai n di sab led .

O nc e the 6 th digit is se nt,
the sta te -co unte r re verts to
add ress 0000 w here the
lo gi c o utp uts fro m t he
s ta te-m ac h ine cont ro lle r
ROM tell all chips to "wa it
for the next inst ruction"

The control RO M (U17)
program, which has just
been narra tivel y described.
a long with the exact con
tents of this ROM, is shown
in Fi g. 2.

TR -7-to -OFO-MCC Interface

At this point, it is t ime to
men t ion what has hap 
pened to the bina ry-code d
de cima l (BCD) w hich was
gene rated by t he TR-7's
14508 ch ips . The BCD leav
ing the 14508s is in the form
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mach ine cont roller ROM.
U17).

Dur ing sta te 0111, "clea r
ing the BCD-ta-Morse con
verter," all chips which
receive logic from U18 are
disabled .

Duri ng states 1000 a nd
1001 , the 4th d igit (lOs of
kHz) is being add ressed and
se nt. As w ith the 3rd dig it,
the necessary binary ad
dress, now 01, is prov ided to
the 741535. Agai n. the out
put 7403 (U14) and both of
the 741535 a re enabled .

Dur ing state 1010, " clear
ing the BCD-la-Morse con
verter ," a ll c h ips whi ch
receive logic fr om U18 are
aga in disabled.

Du ring sta tes 1011 and
1100. the 5th digit (j s of
kHz) is bei ng add ressed and
se nt. The bina ry add ress,
10, is se nt to the 74153s.
U14 and both of the 74153s
are ena bled . U12 a nd U'l J
remain di sa bled

Duri ng sta te 1101 , a ll
chi ps re ce iv ing logic from

Fig. 5. O ptional 4- o r 6-digit selection.

Fig. 4. 117-V ac input power supply for the DFD-MCC. (The
main cabinet's back apron ;s used as the heatsink for the
LM309K.)
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Photo E. Th is photo details the usage o f DIP p lugs for holding the d iscrete components.
No te the "modular fashion" which simplifies the overall layou t.

Fig. 6. Control RO M (U17) contents and program for the oo
tional 4· to 6-digit selection.

....... ..

Wait for next ins truction
Address t et d igit (lOs of MHZ)
send t st digit (l Os of MHz)
Address 2nd dig it (t s of MHZ)
Send 2nd digit (l s ot MHz)
Address 3rd digit (l 00s of kHz)
send 3rd digit (l00s o f kHz)
Clear BCO·to-Morse converter
Address 4th dig it (lOs o f kHZ)
send 4th dig it (lOs o f kHz )
Clear BCO·to·Morse converter
Address 5th digit (l s of kHz)
Send 5th digit (ls 01kHz)
Clear BCO·to-Morse converter
Address 6th digit (10Ds of Hz)
send 6th digit (10Ds of Hz)
Wait for next instruc tion
Continue to next Ins truction
Continue to next Instruct ion
Continue to next Instruct ion
Continue to next instruction
Address aro digit (10Ds 01 kHz)
send 3r'd digit (1005 of kHz)
Clear BCD-to-Morse converter
Address 4th dig it (lOs of kHz )
send 4th dig it (lOs o f kHz)
Clear BCO·to-Morse converter
Address 5th digit usof kHZ)
Send 5th digit Its of kHz)
Clea r BCD-to-Morse converter
Address 6t h dig it (10Ds 01HZ)
send 6th digit (100s of Hz)

Remarks

1 0 01 0 0 0 0
1 0 01 0 011
0 00 10 0 1 1
1 0 0 1 0 1 0 1
00010101
1 0 0 0 1 0 0 1
000 0 1 0 0 1
1 01 10001
1 0 1 0 1 0 0 1
o 0 1 0 1 00 1
11010001
11001 0 0 1
0100100 1
1111000 1
11101001
0 1 1 0 1 0 0 1
1 0 0 1 0 0 0 0
100 1 00 0 1
1001000 1
1 0 0 1 0 0 0 1
10010001
10001001
0 0001001
1 011 00 01
1 0 1 0 1 001
0010100 1
11010 0 01
1100 1001
0100 1001
1 111 00 01
111 01 0 0 1
0 1 10 1 00 1

State

tlOOOll
oooci
00010
00011
00100
00101
001 10
00111
01000
01001
01010
01011
01100
01101
01110
011 11
roooo
10001
10010
10011
10100
10101
10110
10111
11000
11001
11010
11011
11100
11101
11110
1111 1

propnate junctions (See
Photo F).

Since we are dealing with
28 IC chips, twelve OOl -uF,
SO-V di sc " d e s piki ng"
capacitors we re used. Also,
a 10-u F, 20-V t ant a lum
capaci tor was used at the
poin t where the +S-V line
enters o nto the PC bo ard .

The 50--0hm potent iorn
e te r, loc ated insid e the
main cab ine t, is used as a
pitch control. The t -Ohrn
potentiometer, a lso located
ins ide the ma in cabinet. is
used as the output volume
con trol.

Though Fig. 1 shows only
one 2 .2 k~Ohm " pu ll-up" re
sistor (pin 1 of U17 a nd
U18), pull-up resistors (2.2
k-Obrnl should be used on
a ll o utputs o f both U17 and
U18.

The a pproximate " new"
co mponent cost fo r t his dig
ital conve rte r is $90 ,00
(incl ud ing the cabinets and
wire-wrap type PC bo ard).

"Afte r Installa tio n" No tes

Dur ing the insta ll a t ion
phase of this projec t, sev
e ra l inte rfac ing matters be
came apparent. The inter
connec ting cables between
t he DFD~MCC and the
transceiver's d igita l-disp lay
PC board sho uld be kept as

co nve rte r is currently se t at
about 22 wpm . The best
way to a lte r the CW speed
is to change the d ivision
rat io of U24.

The master clock. The
master dock is a NE55S P
timer IC wired as an astable
multivibrator with a free
running frequency o f abo ut
1500 Hz. This freq uency is
fu rthe r d ivided by 7490 and
7493 counte rs (U23 and
U24) to about 18.5 Hz , for
use in the BCD-ta-Morse
conve rter.

Co ns truc tion no tes. I
used the Ten-Tee cabine ts
due to the ir beauty and
simplic ity of design (Photo
A)_Si nce the cu rrent design
is a "pro to type," I used the
wire-wrapping techniq ue
(Photo B). This gave me th e
co mple te ve rsa tility in con
struc tio n that I wanted , I
used a 1 4-conducto r
ribbo n-wire cable to inter
connect the TR-7 and the
DFD-MCC (Photo C). The
lM309K, S-V regul ator, was
moun ted on the ba ck apron
of the cabinet 50 tha t max
imu m heat d iss ipat ion
would be obtained (Photo
OJ. Most of the di screte
components were placed
on DIP plugs (co mponent
holde rs/carr iers) beca use
the y make it eas ie r to
c hange pa rts (mod u la r
fash ion ) and a lso enhance
the be au ty and simplic ity of
the layo ut. (See Photo E).

Want ing to keep the
amount of switc hes and
othe r cont ro lling device s
down to a minimum, the
only cont rols whic h a re
placed on the front panels
a re the o n-off switc h o n the
power s up p ly , and t he
norma lly-open momentary
pushbutton switc h on the
main cabinet . This simpli
ci ty in design minimizes the
number of externa l controls
which ha ve to be dealt with
by t he blind user.

Connec tions to the DR-7
boa rd were made by "ha rd
wi ri ng" the ll -eo nd uctor
ri bbon-wire cable (l4-<on
ductor cab le with 3 wires
no t used) directl y to the ap-
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Photo F. Details of the hard-wiring technique used on the DR-? board can be seen here.

six digits making up the dig
ital frequency di splay, Fig.
5 shows the additional use
of U9C, U9D, U27B, U27C,
a nd U27D. Wit h t hese
NAND a nd NO R gates, we
now have the option of giv
ing the blind user o nly 4
d igits or the full 6 digits.
This option was made by us
ing existing unused gates
from U9 and U27. If the
builder decides to incl ude
this option, the sc hema tic
in Fig . 1 sho uld be a lte red
as show n in Fig. 5. Also , U1 7
(PRO M 1-8256-5) shou ld be
" blow n" as shown in Fig 6.
U17 in this optiona l version
uses all 32 states of the
PROM.

The a-digit option pro
vides the user with the con
tents of the 100s of kHz, 10s
of kH z, 1s of kHz, a nd 100s
of Hz .

MEMPHIS, TENNESSEE

Write : 3202 Summer Ave., Memphis, Tennessee 381 12
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Future Projects
P lan s a re curr ently

underway for a " unive rsa l"
ty pe of d igital converter for
the visua lly hand icapped .
Thi s universa l conve rte r
would hook up to a ny rig,
with or without a digital fre
quency di splay.

On the extravaga nt, yet
sti ll very pract ica l side , I
have plans for making a
" ta lk ing" fr eque nc y d is
p lay.

I will be glad to co rre s
pond about the DFD-MCC
or any other d igita l con
ve rte r. An SASE would be
a ppre c iated .•
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If the builder uses a con
nector between the DFD
M(C inputs and the trans
c e ive r o u t p u t s (d i sp lay
board). the OFO-MCC pow
er supply must be tu rned
o ff prior to d isconnecting
or connec ting or the 7402
and CD4049IC ch ips ca n be
damaged .

O ne fina l gl itch whi ch we
had to overcome was the
spo rad ic transmission of an
e rro neous 3rd dig it. It was
noted tha t the erroneously
se nt digit was always a
d uplicate of the 1st digi t.
Afte r look ing at the
74LS145 ou tput lines, we
saw that the re was a very
slight teedthrough spike on
the 3rd d igit ' s fir ing line . In
ste ad of deal ing with the
spike on the transce iver's
d isplay PC board , I dropped
O.001 ·uF byp a s s disc
capacitors onto the 7475
(3 rd-d igit) output lines. This
so lve d the problem and
m ainta in ed all d iscrete
co m po ne n t s ins ide the
ma in DFD-MCC ca bine t .

O ptio n - 4· or 6-Digit Selec
tion

Though my co nve rte r
was designed to provide the
user with the contents of all

CM OS -t y p e rc c h ips ,
a lways use a 3-wire grou nd 
ed so ldering iron /gun .

IN TENNESSEE, CALL 901-452·4276
MONDAY- SA WROAY8:JO.5:30

f OR YOUR SPECIAL.

(A) Complete Service Facilities
(6) Good Deals on most Brands
Ie) Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CALL TOLL FREE

1·800·238-6168

NO MONKEY BUSINESS!

sho rt a s po ss ibl e and
should be shielded .

W hen so lde ring around
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The Most Achanced Automatic Computing
RFM . g ent

• Amat Radi'm .eur o.

MODEL 30
This new Signalcrafters SWRIPower Meter is in a class by itself. Signalcrafters custom
designed integrated circuits compute SWR automatically, thus eliminating need for "set" or
"sensitivity" controls. The built-in analog computer operates over the power range of only
one watt to several kilowatts with unparalled accuracy. Our auto-ranging feature automati
cally selects the proper range of 0 to 20, 0to 200, or 0to 2,000 watts according to the RF level
detected on the transmission line and indicates the proper range on one of three front panel
LED's. The operator can assume manual control of this feature by selecting one olthe three
basic ranges on the front panel switches. Two large taut-band meters indicate forward
power and SWR. Complete hands-off operat ion! The amateur may also choose between
either average or peak RF power. Self-indicating push buttons allow selection of any of three
antennas or a dummy load when used with external 12-vo lt coaxial relays or our Model SO
Antenna Relay/Dummy Load. The 1.5 to 30 mhz coupler is plug-in mounted on the rear
apron and can be unplugged and remote-mounted for convenience. The attractive, heavy
duly, low profile metal cabinet complements the latest transce iver designs. DC output
receptacles supply analog voltages that track the meter readings. These outputs can be
used to control many different accessories, such as analog to digital converters, remote
meters, control and alarm devices, as well as the Signalcrafter Model 40 Audio-Tuner for
the bl ind amateur. Operates from 110 volt 60 hz AC. Width: 8'h" (216 mm), Height: 4'h" (100
rnm), Depth: 6" (152 mm) $225.00

@ SIGNALCRAFTERS, INC.

VISA'

5460 Buena Vista Drive
Shawnee Mission, Kansas 66205

913/262-6565: Telex: 42-4171
All Signalcrafter5 products are designed, engineered and produced in the U.S.A.

Prices include shipping to all U.S.A. - VISA and Master Charge accepted.
Kansas residents please add 3lh percent.

r. - " 111!!!~
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Rit:hard S. Carroll W"EX
Communications DivisiO/f
Missouri SlotI' High'tl'oy Patrol
Troop G
wm«.... Spri/flls MO 65793

On the Trail of the Hamburglar
- retrieving ripped-off radios

Photo A. The author making an NClC inquiry through the IBM video terminal at his
dispatching console.
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The recent newspaper ar
t icle read, " The county

aud itor collected $3,641.65
f rom the sale of 563 items
the Sher i ff' s Department
had recovered as unidenti
fied stolen property. The
money will go into the
county's general revenue
fund . Guns, bicycles, and
radio equipment were the

most popu la r items during
the six-boer-long auc tion"

Once your ham rig has
been sto len, what are your
chances of gett ing i t back?
Probably bette r than you
think, and certain ly better
than the newspaper article
suggests , p rov ided you
have helped your cause by
doing a litt le prevent ive

work of your own.
M uch has been sa id on

the subject of m ark ing your
possessions with identi fy ing
numbers to aid in their re
covery shou ld t hey be sto
len . Here we will have a
brief look into the systems
used by law enforcement
agencies ac ross the country
to detect and identi f y sto-

len property by usi ng these
iden t ifying numbers. Police
evi d ence rooms eve ry
where are crowded with re
covered sto len propert y .
M uch of it will never be re
tu rned to t he ri ght ful
owners simply because it
cannot be identified.

In early 1967, the FBI
placed in service a system
designed to help counter
act the growing crime rate.
Known as t he Nati onal
Cri me Inform at ion Cente r,
bu t more commonly by i ts
in itia ls, NC IC. it is an ad
vanced compute rized infor
mation storage system with
instant retr ieval capability.
Through the use of ve ry so
phist icated equipment lo
cated in Washington, D,C. ,
NCIC sto res vast amounts
of data pertaining to cr imes
and wanted crim inals. M ost
of this is beyond the scope
of this article. We are inter
ested in the part of this sys
tem known as the " Stolen
Property File ."

To be effective, such a
sys tem must be universally
and immed iate ly acces
sib le, Each and eve ry po lice
de partment in the co un t ry,
no m atter how small. must
have t he means of making
computer ent ries and in
quiries . The means by
which this is accomplished
is a nationwide computer
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say, it must become the ob
jec t o f some pol ice o fficer' s
attention so that he will re
quest that such a check be
made.

Further exam inat ion of
t hese cri te ria is nec essa ry .
M ost equ ipment is m arked
at the factory with a serial
number. The problem l ies in
the way the serial num ber is
attached to the equipment.
Us ua lly the number is
sta mped on a sm all tag
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2. The theft must be re
ported to the police agenc y
wi th jurisdi ction along with
all descriptive data, includ
ing identifying num bers.

3. The police age ncy
must in it ia te an entry into
the NC IC Sto len Property
File.

4 . The sto len article must
then, at som e later time, be
come the ob jec t of a com
puter inq uiry into the Sto
len Property File. That is to

f ig. 1. M ULES - The M issouri Uniform Law Enforcement
System. Details vary from state to state, but pol ice agen
cies na tionwide have the same capability to u tilize the
NLf TS message system and the NC IC files.

minals active on this sys
tem , known there a s
M ULES, the Missouri Uni
form Law Enforcement Sys
tem. (See Fig. 1.) Any refer
ence to Missouri ' s widely
known reputat io n for rais
ing pr ime quali ty, real l ive
mu les is surely coinciden
tal.

When the NCIC program
was first begun. such in
sta te computer facil i t ies
did not exi st. They were de
ve lo ped to replace the
rad iotelegraph and wire
teletype nets fo rmerl y used
for po l ice com munic at ions
and also are used extensive
ly for various stat is t ical
functions and record-keep
ing w ithin the ind ividual
sta tes.

How ca n we use this vas t
co mputer network to aid in
the rec overy o f sto len prop
erty? Fou r things are neces
sary for the system to fu nc
t ion properl y:

1 , The art icle sto len must
have been marked w ith at
least one clearly idennfl
able, unique number in
such a way that it cannot
easily be removed.

Photo B. The author checks a response to an inquiry.

system using high-speed
data transmission to all
parts of the country by way
of high-qua li ty telephone
lin es.

Each state ope rates its
own in-state computer svs
tem w it h in terfaces to NCIC
and the National Law En
fo rcement Te lecommu n
ications System. NLETS. by
whi ch the routine message
traffic o f the poli ce trade is
handled and by which d i
rec t co mputer-to-com puter
inquiries are m ade. Head
q u art e r ed In Pho e n ix,
Arizona, where the control
and sw itching co mputer is
lo cated , N LET S handles
computerized co mm unica
tions among the fifty states.

While detail s of local
co m p u te r sy st em s v ary
w idely from state to state.
most have numerous ter
minals, eac h of w hic h may
rap id ly t ransm it and re
ceive f ro m any other ter
minal in any state. Nearly
every police department of
substant ia l size operates at
least o ne te rminal , and larg
er depa rtments handle
co mputer traff ic fo r sm aller
agencies which canno t ju s
tify t he cos t of m aintaining
a te rmin a l becau se of their
low vo lum e of t raff ic. Us
ua lly terminals are located
at d ispatch conso les, mak
ing it possible for officers in
the field to obtain data very
quickly from almost any
where in the nat ion. Using
his co mputer term inal, a
d ispatcher ca n ob tain full y
automa ted information on
drivers' li censes and au to
mobile registrations both
from hi s own state's motor
vehicle bureau and from
that of any other state. He
also has full access to the
FBI's NCIC files . Response
times to these inquiries nor
m ally are very sho rt. W here
video d isplay term inal s are
used, the reply to an of
ficer's inquiry ca n norma lly
be read right ba ck to him
with only a short pause.
Within the state of M is
soun. there are presently
about two hundred ter-
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placed in a co nspicuous
place on the gear. It is good
to place the numbers both
ins ide a nd outs id e the
equipment ca bi ne t. The
sight of an a rea o n the gear
where a number obviously
has been removed will al 
ways arouse sus picion and
lead an officer to chec k fur
the r. If the num ber appears
agai n inside the cabine t, it
almost certain ly will be
fo und and checked,

The mea ns are avail
abl e to reduce losses due
to theft considera bly . It
should be equa lly clear
that t his system ca nno t
funct ion effec tive ly WIth
out the coope ra tion and
assistance of each o f us,
This syste m is used px
tensivelv for a ll types of
articles, and a ll the infor
mation conta ined in this
a rtic le perta in.. to a ll of
you r personal prope rty as
well as you r radio gea r.
En or mou s amo u n t s 0 1
mo ney and e ffor t have
been expended to devive
and perfect thi-, system
Only those In the com
pu ter f ie ld ca n t ull v
apprec iate the effort and
many yea rs of tune which
we re requ ired to standard
ize the man y states on a
co mmo n co mpute r data
base.

For those who wonder
jus t how ac tive the NCIC
system is. the FB I offe rs the
following information As
of May 1. 1978. there were
ove r six and one-halt mil
han ac tive rec ords on i ile in
the foll owing categories:
139,821 persons wa nted for
fe lony cr imes, 901.235 sto
le n a n d Ielon v-re fa ted
vehicles, 1,238,807 stolen
guns, 14,572 stolen boats.
331 .379 lost or sto len li
cense plates, and 906.266
o ther articl es of stol e n
property, incl ud ing ham
radio gea r. No ind ividual
wants to see his equipment
become one o f these sta t is
tic s, but should it happen to
you , be ready to as sist by
havi ng made the right prep
arations, •

made o n either of those
numbers, the response will
include all items bearing
that number which are re
ported stolen. while the
serial number would draw a
respo nse showing only the
one piece of gea r bearing
that num ber. If the theft in
cluded se ve ra l item s of
equi pmen t fro m your ham
station and the cu lprit was
caught with o nly a single
item, the NC IC computer
wou ld immediately notify
the officer that not only
wa s the piece of gea r in
question sto len. but a lso
that there were other pieces
of gear taken . This can be of
considerab le import ance
since a thief wouldn 't be
like ly to confess volu ntarily
tha t he has the rem ainde r of
your ham sta tio n stashed
away a t his horne.

Numbers other than the
unit's o rigina l se ria l number
are known to NCI C as
"O wne r Applied Numbers"
and are entered into the
compute r in suc h a way
that they can be queried in
dependen tly of the se ri a l
nu mber . An inqu iry o n
ei ther number will prod uce
an identica l respo nse.

Obviou sly, the theft mu st
be reported to the police
and an investigat ion must
be made before the num
bers yo u have engraved can
be li sted with NCIC. O nly a
bona fide police agency.
with pr ior a ut horiza tion
from the FBI. can generate
the se co m p u ter tr an s
ac tio ns . If you don 't have
the info rma tio n ava ilable .
of course NCIC canno t be
of se rvic e. This fact points
to an oth er be nefi t of using
you r dri ve r's license and so
cial sec urity numbers Even
if you don't remember the
se ri a l number, or lose it. the
item still can be li sted with
NCIC since your driver 's li
cense and socia l security
numbers will nearly a lways
be ava il ab le .

The numbers shou ld be
appl ied to the gea r using
the mo st du rable method
ava ilab le and should be

fo rmation of the owner is
immediate ly avai lable to
the inquiri ng policeman. It
must be emphasized that
the state identifier is ab
solute ly required since it is
near ly impo ssible to check
a ll fifty sta tes to see which
one issued a dr ive r's license
bea ring t hat nu mber. These
two- lette r codes a re the
sa me as those used by the
US Posta l Se rvice and a re
sta nda rd na t ionwide.

The best procedu re is to
e ngrave the unit's seria l
number, your driver's li
ce nse number with sta te ID
code, and your socia l se
c u rity nu mber on each
piece of gear. Some un i
fo rm syste m should be
used; fo r example:

SER. 698571
SOc. 487-46-51 77

MO DL C016575694711288
There is an othe r advan

tage to havi ng your driver's
license and socia l secu ri ty
numbers on each piece of
gear. Any time an inqu iry is

,.. ,. ,.
"'umbef ""' 100 I.. "" m

~
9888 so r.a "42e/1t H'" '" "soc ae e s

ceo a.a ",e
eco aa '"8214 eo " as

26c11t. icc '" ss
zoo " es
"" a.a ", e

"" ae '"

iiiiIW 8237 icc ao ..
23cJ1t zoe an "-cc " '""'" "

,,,

iIIID· 8287 «c " ee
27e/1t ecc ao "soc " ".soc " '"

8448 No 01Con" - 8

He/It
AWG lIn mml - 6-22. 11.oXlI, 1·761,
2-18, p6.301. 11 191
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~ . 9405 No 01Cond _ 8

- 28cJ1t
AWG 41ft mml - 2-16. (26_JOl. P 52\.
6--18. 416_301. 11 17)

- MADISON ~ ..
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON, TEXAS 77002
7131658-0268

MASTERCHARGE • VISA

made of fo il or light alum
inum, and so metimes even
paper, wh ich is attached to
the equipment in a varie ty
of medioc re wa ys. The glue,
screws, or pop rivets used
requ ire littl e imagination
fro m a thief bent on remov
ing the se ria l number. O nce
removed, t he re is a lmost no
wa y to match the gea r with
the missing seria l num ber.
We are le ft with the neces
sity of add ing to the equip
ment va lid identify ing num
bers which a re difficult to
rem ove and which are east
lv traced back to the owner.

Remember, the same na
tionwide computer system
that a llows access to NCIC
files also al lows an imme
di a te c heck of d rive rs '
lice nses by num ber fro m
any state throug h NLETS.
Whe n a dr iver' s license
number is app lied to the
equipment, along with the
two-letter sta te ident ifier
(MO for Missouri), com
plete name and address in-
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AZDEN * NEW! * A Z D E N * NEW! * AZDEN * NEW! * AZDEN

REG. $369.00

NOT $550.00

SPRING
SALE

$29900

2 METER FM TRANSCEIVERr

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

l2-J
~-...
• • • - . I

~ - - &"·0• _ J. ....

AZ EN®
REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN. INTRODUCE THE BRILLIANT NEW PCS-2000

MICROCOMPUTER CONTROLLED

NOW AVAILABLE!!
PCS-2800 m -meter FM transceiver 28
3D MHz with all features of pes2000. 10
watts out put, selectable simplex or + 100
KHz offset.

Introductory Price $29900

• FREQUENCY RANGE: aeceoe and Iransm,t : 14400 10 147.995 MHz, 5Khz
steps + MARS.CAf>" and MULTIPLE OFFSET BUILT IN

• ALL SOUO STATE·CMOS Pl DIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE' ONLY 6"' · . 2~~. 9"'-.COMPARE!

• MICROCOMPUTER CONTROLLED: All !>canning and Ire<luency·control
tcoctrons are performed by microcomputer.

• OETACHABlE HEAD: Thecontrol head m ay beseparated lrom the radio lor use
in limited spaces and for security purposes.

• SIX·CHANNEL MEMORY: E<tCh memory is re·programmable. Memory is
retained even when the unit is turned oN,

• MEMORY SCAN: The six channels may be scanned in either the Mbu syft or
"'Vacant" modes for Quick, easy Iocatoon of an occupied or unoccupied
frequency .

• FUll·8AND SCAN: All Channels may be scanned in euee- "busy" or "'Vacant"
mode ThIS is especially usefu l for locatIng repeater frequencies in an
unfamiliar area.

• INSTANT MEMORY·! RECALL: Bypresslnga buttonon the microphone or front
panel, memory cnennet t m ay be recalled for immediate use.

• MI C-CONTROLLED VOLUME AND SQUELCH: Volume and squelc h can be
adjusted tram the microphone for convenience in mobile operation.

" ACCESSORY OFFSET: Provides three add,tlOl'l.1 offset v"ues: +0.4 MHz. + 1
MHz and + 1.6 MHz. Other offsets m ay also be obtained.

• 25 WATTS OUTPUT; Also !)watts low- power lor short·d,stancecommunICatoon.
• DIGITAL S/RF METER; LEOS mdrcete SIgnal strength and power oulput. No

mol"e mechanical meier m ovements to fa ll apart '
• LARGE "'.INCH LED DISPLAY: Easy·l o·read frequency display minimizes

"eyes-ott.the.road" time.
• PUSH8UTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL: Any

frequency may be selecled by pressing a microphone or front -pan el SWItch,
• SUPERIOR RECEIVER SENSITIVITY: 0,28 uV for 20·dB quieling, The squel ch

sensllivlty IS superb. requ"mg less than 0, 1 uV 10 open. The receiver audio
circuits are designed and budt to exilcting spec Ificat ions. resIJltmg in
unsurpassed rKelved·s.ignal intelligibility.

" TRUE Filii . NOT PHASE MODULATION; Transm,tted aud IO QU'''ty is optImiZed
by the same high standard 01 desIgn and ConstructIon lIS IS found in the
receiver. The m icrophone amplifier and compressoon circuits oHer
intelligibi lity second to none.

• OTHER FEATURES: DynamIC MIcrophone. built in speaker. mobile mllUnt lOg
bracket. extl'!"nal remole speaker jack (head .nd radio) and much, much more.
All cords. plugs. fuses. microphone hangl'!", etc. inclUded. Weight-6 Ibs ,

• ACCESSORIES: 15' REMOTECABLL $29.95, "MARS·CAP KIT... T8 A. PCS·6R
A/ C POWER SUPPLY.__ $49,95. TOUCHTONE MI C, KIT... $39,95.

.....
•

AMATEUR-WHOLESALE ELECTRONICS ~S
0Il0f1l HOW TOU ·f M E

8817 S .W. 1291h Tereece, Miami. Florida 33176 c..d11C-e' " _S ....,..,..,

Tele phone 1305J 233-3631 . Telex : 80-3356 O OUl IolI,"... _ .na numr..o-e..~. lOt OOO"<>tor 1(')\
U.S. DISTRIBUTOR DEALER IN QUIRIES INVITE D coO (800) 824·1888 00

In Ca"'Ot",a (80(1) e:>2·7777
" lash aM H. ..." (80(1) 824·7919

I::••••••
800
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•••New from Longs
Kenwood R-1000
compact communications

•receiver 4) KENWOOD

hand..t , 1

AM w ide
switch

AM narrow
. wltch

noise
"tankerS meier

recorde,
lack

,

headphone.
Jack

digital dis play
a clock/timer

The new, ccn.pact (12¥.W x 4'hH x 8-9/16"0) R· 1000 is a high class
general coverage receiver covering 30 bands from 200 KHz t0 30 MHz. It
features: Pl L synthesizer, d igital display readout (1 KHz slep) and
analog dial calibrated at 10 KHz intervals from Oto 1,000 KHz . The 12hr.
quartz digital c lock with timer can be set to go on or off at any t ime, A
stepped AF altenuato r provides 20, 40. and 60 dB attenuation to protect
the unit l rom damage by high Input power signals. Also leatures: astace
IF f ilter, tone control, built-in noise blanker . dimmer switch , record ing
terminal,selectable AC power voltage (100. 120, 220 or 240 VAG), wire
antenna terminalsandUHF connector(SO·239 lor coax cable), large 10
cm built- in speaker, external speaker jack , 2 position antenna selector
switch, accessory term inals for timer and muting circuit. Has calibrated
S meter, AF gain control, 4 mode sw itches. Selects LSBtGW, USB,
narrow AM or wide AM .

Sensiti vity (S • NIN 10 dB or morel: SSB 200
KHz - 2 MHz : 5 micro V. AM 50 micro V. SSB 2
MHz · 30 MHz 0,5 micro V, AM 5 micro V.
Frequency stability : ± 2 KH z Max from 1-60 min.
after po wer on. • 300 Hz max . in every
subsequenl 30 min. Selectivi ty : AM (wide) 12
KHz at -6dB. 25 KHz at -5O<IB. AM (narrow) 6
KHz at -6d6. 18 KHz 8t-5O<I6. SS6 /CW 2.7 KHz
at -M B. 5 KHz at -6OdB.

499.00
List Price.Call for Quote.

VISA
Use your Master Charge
or BankAmericardlVlSA
when you order.

Ham Radio Department Store
MAll ORDERS: P.O. BOX 11347 BIRM INGHAM . AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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The m -240a leatures LCD digital readout, 10
memories, automatiC memory scanning, and
up/down manual scanning for busy or open
channels. It has mode switch for standard
repeater ± 600 KHz, offset, simplex,and nco
standard repealer splits. A reverse momentary
switch allows operator to receive on the input of
a repeater or to determine If the repeater Is "up
side down" . The large LCD dlgjtal readout has
virtually no current drain and is readable in direct
8unNght and in the dark with the lamp switch.
Also features bum·1n touch tone generator with
16 button keyboard,and keyboard selection of
5·KHz channelS frOm 144.000 to 147.9 9 5
MHz. Operates on MARS repealers within
143.900 to 148.495 MHz by uYlg memory 10
for transmit offset frequency. Two lock switches
prevent accidental frequency change and ac
cidental transmission . 1.5 watts RF output. in
cUdes flexble rubberized antenna with BNC
connector. NiCad battery pack and AC waI
c,,",-.

395.00
List Price.Call for Quote.

Optional .c~...orl.1 .vlnabl.

LH-1 leather case. . . . . . . . 34.95
ST·1 base stand for quick charge and fixed ea
tion operation (includes 50-239 coax connec
tor for external antenna and a 4 pin me plug lor
an external mtc) . 8 4 .85
BC-5 DC (automobile) Q'Jick charger.... 38.85

TX _

BNC connectcM'

YOI onlo" a."ch

memory write

~,SCllnup

memOl'J .c.n

push to gill lock

tr~uency lock

KENWOOD TR-2400
synthesized 2 meter
hand-held transceiver

Call
1OI1Free 1-800-633-3410
IN ALABAMA CALL 1·800-292·8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
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Kenwood TS-120S
compact all solid state
H F SSB transceiver

send/receive
switch

vox

mode swit ch
IF shift

AI

band selector
switch

The T5-1 20S is incredibly small due to miniaturized c ircuits and all solid
state construct ion , II measures 9'h"W x 3:Y. "H x 11 ·9/ 16"0 and weighs
on ly 12.32Ibs. NO tune up required. The single-conllersion PLLsystem
improves transmission and reception and makes IF shift operation and
mono-d ial indication available on any mode. A bu ilt-in 6-digit digital
frequency d isplay motcates the operating frequency to 100 Hz on any
band and in any mode without receubrancn. Four fixed channels
available. One crystal element can be added to each c t m e z. 14, 21, and
28-MHz bands. Fixed-channel operation is also possible on the 3.~MHz

band by chang ing an inside connector. Features 200 watts PEP, IF shift.
f inal transistor protection, built-in cooling tan, VOX, built-in no ise
blanker, and built-in 25 KHz marker. The front-panel meter funct ions as
an "S" meter on receive and all an IC meter and AL C meter on t ransmit.
Any impedance mtc . Irom 500 ohms to 50 K, may be used with the T5
12OS. It covers 80 to 10 meters and WWV, modes: SSB and CWoPower
requirements: R: 0.7A 13.8 VDC, T: 18A 13,8 VDC. Po wer supply PS-30
optional 139.00 list price.

$KENWOOO
Frequency stabi li ty: Within l00Hzduw-.g any 30
min. period after warmup. Within 1 lKHzdUfing
lhe lirsl hr. after 1min. warm up.Sensitivity:0.25
micro Vet to dB SiN. Select iVity· SSB 2,4 KHz (*
6OB) 4,2 KHz (-6OdBI, CW 0 5 KHz 1-6clBI 18
KHz -60dBI·

699.95
Lilt Price. Call for Quote.

VISA
Use your Master Charge
or BankAmericardlVlSA
when you order.

Ham Rad io Department Store
MAIL ORDERS: P.O. BOll 11347 BIRM INGHAM. AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233
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A full 2KW PEP amplifier
at a price you can afford
The DENTRON Clipperton L
linear amplifier! Iron..

Power
on/off sw itch

Plate currenU
ptate Yoltage meier

HI /LOW
power switch

Stand-by swileh

Meier function I wltch

Band seiecter

switch

The Clipperton L linear amplifier covers 16().15 meters and most MARS
frequencies. It delivers 2000 watts PEP input onSSBand tcoowatts DC
input on CW oRTTY , or SSTV; all continuous duty. There are four 5728
triodes operating in grounded grid. hi/Ie power switching and linear
bypass from the front panel. a large illuminated meter for monitoring
plate current and plate voltage. a bunt-m continuous duty power
supply-2500 volt idle sse - 1800 volt idle CW approximately with rear
panel selection of 117 verts or 234 volts primary transformer taps and
adjustable ALe. The Clipperton L also features forced air cooting lor
longer lube Iile, harmonic supression that meets or exceecs FCC
requiremenIs. 50 ohm impedance unbalanced at better than 1.5 to 1
VSWR and 50 ohm output impedance. Size: 6"H x 14'hW l( 14'1.1"0.
Weight: 42 res.

699.50
List Price.Call for Quote.

Call
1OI1Free 1-800-633-3410
IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
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s-meterlRF output

Frequency stability: ± 1.5 KHz or less.
Power requirements: 13.8VOC at 5.5A TX.
Power output 25W high, 1W low.

389.00
List Price. Call for Quote.

aquelch

&Can stop

-, ', , "

The microPfoc&ssorcontrolled IC·255A is a compact unil which packs more
big , multileature flexibility than any cmer scorn mObile to date. This one offers
a 5 channel memory with adjustable scanning speed, and auto-slop. The 5
channels can be written from any inband frequencies, and the scan function
can be programmed to scan all 5 or only 2 memcree. slopping on any signal.
Program scan allows any portion of the band to be scanned. It covers
143.800 10 148.' 95 MHz and features dual VFQ for standard or program
mable splits, 2 speed tuning (5 or 15 KHz), monolithic crystal, and ceramic
IF filters. Helical cavity fillers provide excellent lnlermodulatlon distortion
characteristics, 25 watts or 1 watt selectable power output. Operating
modes:simplex Of duplex with ± 600 KHz or any Inband frBQUency split pro
grammable .

Power to the mobile
operators! ICOM IC-255A
25 watt 2 meter
FM transceiver!

memory write

&Can speed

LED frequency r..dout

funcUon swttch

VISA
Use your Master Charge
or BankAmericard/VISA
when you order.

Ham Radio Department Store
MAil ORDERS: P,O. BOX 11347 BIRMINGHAM, Al 35202 • STREET ADDRESS, 28081TH AVENUE SOUTH BIRMINGHAM , ALABAMA 35233
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ICOM IC-551 compact
50 MHz all mode transceiver

Rf po••,

mlc gain

tquelch s-mater/RF output

AGe contfOt LED frequency display

AF gain
RF OoIln

VFO

"IT vox
"-quency lock

paa. blind tuning

lcom'slC·55t is an aI mode 6 meter unit WI a compact, easy to use instru
ment whic h uses a built·in microprocessor 'or ff8QU6ncy control and SC8l'Vl'
jng. The no backlash, no delay dual VFO light chopper system 18 included as
a standard 'eeture and provides spill frequency operation as well as corn
plelety variable offsets. It covers 50.000 MHz 10 53. 99 9. 9 MHz and
features a 6 digit frequency readOut, 2 digital VFO'a, bu itt·in ACIDC power
suppfy,~ output from 1 to to watts, dial kJck switch tor mobile use.
noise blanker, V8I1Bbte scan speed, and 3 memories. It can scan memories
and acan the entire 6 meter band 0( any selected segment Of !he band ,
Modea:SSB. CW, AM, FM (optional). FF speech processor and variable
bandpass module optional. VOX unit available. Power output: sse l OW PEP
u -iow adjustable), CW t OW (HOW adjustable), AM 4W (1-4
ad;UStablel,FM lOW (1· 1OW adjustable).

[f I 'ICOMI
sensItivity: sse, CW, AM less than 0 .5
microvolts for 10 dB S+NlN FM. More than
30 dB S+N + DIN + D at 1 microvolt. Less
than 0 .6 microvolts to( 20 dB noise quieting.

449.00
List PrIce.Call for Quote.

~~Free 1-800-633-3410
IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
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Saturday, March 8, 1500 to 2300 GMT
Sunda , March 9, 1500 to 2300 GMT

1980 INTERNATIONAL
SSTV CONTEST

Time spent li stening counts as
operating t ime. The 18 hour non
operating period ca n be taken at
any t ime during the contest. but
off periods may not be less than
3 hours at a ti me. Times on the
ai r must be summarized on the
summary sheet. There w ill be
separate categories for single
operators , multi-operator era
t iona, and SWLs. Use all ama
teur band s from 80 to 10 meters
on Rn y only. Stations may not
be contacted more than once on
any one band, but additional
contacts may be made with the
same stat ion if a different band
is used. The ARRL Countries
list w ill be used and, in addition,
each WIK, VENa, and VK call
area w ill be counted as a sepa
rate count ry . Note, however,
thai W/K, VENa , and VK count
only once for QCA purposes.

EXCHANGE:
Messages exchanged wi ll

consi st of : ti me (in GM T), con
sisting o f a lu ll tocr-ueu re group
(the use of t he exp ression
"same" or -same as yours" will
not be acceptable), AST, and
message number. The number
must co nsist 01 a three-figure
group starting with 001 for the
fi rs t contact made.

SCORING:
All z-wav AnY contacts wi th

stations with in o wn count ry
co unt 2 points, outside own
country count 10 points. All eta
tions will receive a bonus of 200
points for each country wo rked
inc luding their own. Note that
anyone country may be counted
again if worked on a dillerent
band, but continents are count
ed once only. Note: Prool 0 1con
tact w ill be required in cases
where the steuon worked does
not appear in any other contest
log recei ved or the station
worked does not send in a check
log. The f inal score is the sum
of: OSO points times the total of
count ries worked plus the total
country points l imes 200 times
t h e n umber o f c on ti nen t s
worked. For example: 302 ex
ch ange points x 10 countries =
3020, 10 countries x 200 x 3 con
tinents = 6000; final score _
0020.
ENTRIES AND AWARDS:

Use a separate sheet for each
band and indicate all times on
the air in the logs. l ogs must
contain: date/time in GMT, call
sign of station wor ked. RST and
message number sent/received ,
time rec e ived , and points

Con tinued on page 130

ta ct s are not allowed. Mobiles
compete against mobiles, por
tables against portables. Single
t ransmi tter entries only. No
county line operation for murtt
pie contacts. Portable stations
must set up per fi eld day rules.
No list operation permi tted.
EXCHANGE:

Tennessee s t a tions give
AS(T) and cou nty. Others give
AS(T) and state, province, ore
tr ict, o r country. The same sta
tion may be worked on different
bands, modes, or counties.
SCORING:

Phone co ntacts count one
point per contact ; CW contacts
count 2 points on eo or 1';' on all
other bands. Out-of-state sta
tions take aso points times th e
number o f d iff erent counties
worked lor the f inal score. Ten
nessee stations tak e aso
points t imes sum of fo llowing :
differen t states plus dillerent
Tennessee counties otus cuter
en t VElVa distr ic ts. Bonus
points of 200 for each county
outside of nome county wi th
minimum of 10 a sos in each.
Power bonus 011.5 multiplier fo r
all stations operating at 200
Watts de or less.
FREQUENCIES:

Phone - 3980 , 7280, 14280,
21380, 28580.

CW - 50 kHz from bottom;
Novices within their bands.
AWARDS:

Plaque to Tennessee top
scorer, Tennessee mobile and
portable, and oct-or-state high
score. certificates wi th results
to every station send ing in logs
with at least 15 contacts.
ENTRIES:

Logs must show date/time in
GMT, stat ion worked , band,
mode, exchange, and score. Use
separate log sheets for each
band with over 50 contacts .
Must submit cross check sheet
similar to ARRl check sheet
con if worked over 200 asos.
Logs must be legible to avoid
disquali fication . Mailing dead·
line is May t st. Include a oust
ness-size addressed envelope
with your log ancl send to : Dave
GoggiO, 1419 Favell, Memphis
TN 38116.

BARTG SPRING RTTY
CONTEST

Starts: 0200 GMT
Saturday, March 22

Ends: 0200 GMT
Monday, March 24

The total contest period is 48
hours, but not more than 30
hours of operation is permitted.

or DaVId Ingram K4TWj
Eastwood Vill",ge. #1201 Sou th
Ril' , 11 . BOll 499
Birmmgham I\l 35210

March 22 to 0500 GMT Sunday.
March 23 and 1400 to 2200 GMT

Sunday, March 23
Sponsored by the Tennessee

Council o f ARCs. Repeater con-

The top sco re r will rece ive a cernucate and

a one year subscnpticn to 73 Magaline.
Ce rtifica tes will aha be awarded to the sta
non work ing the most cocntnes a nd to the

~t ",hon workmg the most continents

ActIvity sheets sho uld show stancn worked.
sta te or province. country. connnent. and
band {BO. 40. 20. 15. 10l- SummoJry sbeets
should shew nu mber o f stanons worked.

nu mber of stetes and province s worked,
number of count ries worked. number of
connoents w orked . and tota l score Entnes.
become the properly o f the contest com

mutee hce~Mve drsc repaoctes In a contest
entrv m",y cavse dtsqualificanon . Contest
entries must be postmarked no later than
Apri l 30. 1980 The de cisions of the co nte-st
co m mittee ere f inal

To exchange SSTV pictures with as manv
stauon.. rn as ma ny parh of the world .JS
posstble during the co ntest pe riods

One (1 ) point for each stat ion worked 1\

stetron may be worked onc e on each band
for credi t . O ne (1) POint f or e ach US state
or Canad ien orovmce worked FIVE" (5)

pomts for each country worked Hve (5)
POints for ear h continent worked Each

sta te. province. country. and co ntme nt m oJY
be counted only once f or c redit Total
score IS the sum of all credits.

All amateu r f requencies between ] .5 and
297 MHz whe re SST V is permitted

hchange of pic tures muo;t include callsign.
RST report, and consecutive contact nurn

be r starl inKwith 001. FCC rules require oil

verbal t' llc ha nge 01 callsigns for US sta
nons. Do not include the contact number
In the verbal exchange.

73 Magazine, Peterborough N H 03458 USA

Send a ll en tril 'S to

R Brook s Kendall W1JK F
10 Stocker St
Saugus M I\ 0190b

A\\\RIlS

CRUlITS

OIill'CT

E\ ( II \ \ (i[

SP()'SOR

TENNESSEE aso PARTY
Operat i~ Periods:

2100 GMT Saturday,

Contests
from page 14

126 Seventy·three, March 1980



LARUE ELECTRONICS
CUSHCRAFT ANTENNA HEADQUARTERS

CUSHCRAtT ANTENNAS, 2·METER, An·l ' , AI « ·]l . Al n ... . A1H· 1I, A147·1OT, 1\10.21 . AFM .4D. AR.2. AJU. l .
AMS· H7, At'S· I.?, 2148, 2141'B. A II ·SK, A I. ·SIL , A14·VP K, A22·SK, An ·SI<, AIH·VPK. ARI '2" AND 121-VPI(
6· METF R, ASll- J. A5ll-5, AS~. "5(1-10, ASlS·SIL AND AR". llll-MHZ. : Al lll-7. 1\22(1- 11. flFM·UD. AMI- n o.
A!lX·120 AND ATS·no. B O-MHZ.' "'4ll). l l , A«9·1l , AFM -ol4D AND ARx·410. OSCAR , AI4T· M1I , Al «·IOT,
A1U_2OT AND "'OJl -2OT . Hf , re.acn. IO).. CD , IS· JeD. 11·4CD . l(l. )Cl), A2&-l . AJB.)O. ATV· ) . ATV'" AND ATV-S.
Burl BUGS, LACl AND 1."'C-2. [CO M lltANSCFlVElIS, IC· l 2S, [( · 102S, JC 2ll , 1( ·2S1A, I( ·ZH A, 1( ·260A.
IC·2$(1. IC·402, 1e·\01, le ·Sl l . IC SI ID AND lC·lII lAC, 100M ACCESSOIllFS ALSO IN STOCK. B[IIJ) MODEl 4J
AND . H I IliAITMfTf.RS. TABLE· ] f.lEME "'l'S AND CC·t /EC·l CARIlYING CASES. ANTE NIIIA SPEO All Sn
l· M.IoT ER AND f IO·MHZ. MOlllI .I' AND A XED STAT10N >\NfENNAS . CDI' IIOTAlQRS, TI l TAlLTWISTER
nw.eo. HAM ·IV 1 149.00. CD-4j $ 11l'J.OOAND AJI·12· ll I j9 ,00 , BELDEN COAX AND ROTOR CABLE, W2AlI /W2VS
ANTENN A PRODUCTS. BARKER & \1/1111AM SON COAX SWITCHES AND DIl'OI.E JUTS . VHF f-NGINEElUNG
H I·iETE R BI.UF. UNE AMPUFlE.RS. POWE R SUPPllES AND MANY OTIiER KlTS AND W rr lINn'S AVAILABLE.
HAM ·KEYS, HK· I 11' ,91, HK· l 119.91, HK ·JM 11' ,91, HK-4 S4~. 9 1 AND HK· l A fJ .f-CTRONlC KEVER $Ii'. 91. CES
21M MlL'1l0PAD I R 95 AND 211 MIOlODIALf R $li9.' S. TIlE NEW AVANIt "ON-GLASS" 2·M.lTIR. 2l O-MJ-IZ .
AND n o-MHZ. ANT1NNAS IN S1QCK. NEIl : rrEM , rns ELECTRONICS MODF-L PA ...0 I I·WAIT IN, Io-WA~

oun 2·ME-H R EM RE AMPll fl f.R. GRE.AT fOR HANDIE·TAUUfS AND PORTABLES, 169, 91. SHUR.E 444
MICROPHONES IJ9 .00 , AMJ>l-fENOL Rf AND M10l0PHONF. CO NNl'ClURS. 1980 RAIHO AMATElIR
CAllIl(X)}(S, U.S . 111>.' 5. fOREIGN U S." . ARRL PUBUcA'I10 NS. AMECO BOOKS AND CO DE TAPES. All
PRiCES QUOTED IN TI-lIS AD wn. t INClUDE UPS fINSlIRANCF: OlARGES. 7l, 1. GENE LARUE IOHAM

.... 41
L ~Rue E lect ron ics . 1112 GRA N DV IE W ST RE E T . SC RAN TO N , P A . 18509 . Ph . (717114l ·2124

JAN
CRYSTALS
KEEP
YOU ON
THE AIR
• co
o CB st andard
• 2 meter

Scanners
• Amateur Bands
• General

Communicat ion
• Industry
• Marine VHF
• Micro processor

cryst als

St'nd 10' tor our !.lrt'S! catalog
Write or phone fOr mOre (leta,ll

~I~I~. . .,-,
easy to charg e

Jan Crystals
zaoocrvsrat Drive
Ft . Myers. nortca 33907
all phones (813) 936-2397

"---

Now from
J. W. Miller
@@t DAIWA
CORPORATION

Communications
Essentials

2ll.iS

sri,tlS

n.~

M,~

l1t1.~

NOW - THE NEW

IT'S EVEN BETTERlll

AMCODER,- .....". " . ...,
'V: " ..., • 'V

4" x2%" x6"
• Sl i ll only <ION' w lda Sin gle Signal - no QA M/QAN

recapt Io n. Immune to >mpulse ( ig nII IOn) n",&e,
• St l il l ape q ua lily au d io wi th TTL comp atabla signal

lor compu te, intefface appl lcat iona N o nOIse
appea, s In the AMCOOEA o Ul put

• NOT A FILT EA" It. CW , egoo era!lo n,
• NOW _ d Ig into the noi.. l or the w eak ones w ll houl

fro nt end o ve,lo ad w il h ou' new AG C mOdule. No
lockIng o n noise

• N o mOdS to you, gaa, . J ust plug Into p hone jaCk
Speaker Or phone outputs wi th O'1P85S SWl ich,ng
w hen not in us e, No edern al power requrred ,

• 2606 dynamic range(5106S uniltad e marg in) w ,th
AG C mOdula w tl en p roperly ad j usled

• Constant level In pul to the AM CO OEA regard less
01 ,eceive, aUd>O level w,th ellher S-I or 3D over 9
sig nals . (WorkS on phone signal levels 10 0) w ll h
the AGC module

• St ill r edu ced operator rat 'g ue. va " ab le rrequency
acqu,.>lron, 40l).1 400 N' and va" able rreQu encv
output tone l and smoother)

• StHl var iable oUlpul leve l for stalion Speakar or
head phones.

Compl-'a kll (La.. AGC o pllon)
(Cabinet Ineluded)

AG C Modl'la lonly FWT)lor
o lder AMCODERS

AG C MOdl'Ia (Only FWT) 10<
na... AMCaDERS

Naw AMCaDER Faelory wlrad' 1..lad
Wilt> AGe Modula 1n,lalied
Fo<algn - Add 120.00 · all in U.S. Fun....
ShIp your old AM CO OEA 10 AM e !Of updalm g and
insta llat Io n ct AGC mOdule - we pa y for ' (IIutn
stl lpping 32,50

VISA & M aSl erCharge A ccepted
M ary land res'dents ' add 5~ S ales Tax

WlI le to, brochu,e Of cheCk readat In fo c ard
AM C ENGINEERING

P.O. 80x 427 V 6
Ja.."Po Md. 2071M

Ptlon. : 301·7119-7741

CN·630

l0070 REYE$AVE . Po. BOX 5825
OOMPTON. CAliFORNtA00224

SWR & Power Meters
Models CN·720 and CN·620
Simu ltaneous d irect reading SWR,
Forward Peever and Retlected Power,

Frequency Range: 1.8-150 MHz
SWR Detection sensit ivity: 5 Watts min.
Power: 3 Ranges (Forward, 2OI2()J,11CKX) Watts)

(Hellected. 4/401200 Walls)
Tolerance: ± 10°/0 full scale
Input/output Impedance: 50 Ohms
Connec tors: SQ..239
Dimensions: 180 x120 x130 rnm.

7x4.75 x5in,
165 x 75 x 97 mm:
e.s xax - un

Exclusive USA agent for these units;
inquiries invited.

Write for literature.-

CN-620

SWR & Power Meter
Model CN·630
Simu ltaneous direct reading SWR,
Forward Power and Reflected Power.

Frequency Range: 14CJ.:-:-450 MHz ,
SWR Detection sensitivity: 5 Walts min .
Power: 2 Ranges (Forward, 201200 Walls)

(Reflected, 4/40 Walls)
Tolerance : ± 10% lull scale
Input/output Impedance: 50 Ohms
Connec tors: 80-239
Dimensions: 180 x85 x120 mm;

7.12 x 3.37 x 4.75 in,

V' Reader SerVice-see page 179 Seven t y-three. March 1980 127



MODEL:V180

,·.- lIIu m ,na te d Par,..,1Mew,
n A UlOm ,," c T !R Switch,,,g
' .. VSWR Pro'''''l<''O
"" + 13 V !3A A c c e s sory S<><oket
~, U , S . M anu ta c t",,.,dAll Solid-Statel

MODEL:V350

'" Built -in 115/230 V AC S upply
,., A M-F M -CW-SSB-R TTY

"' BOd S Harmonics
'" BOdS Spunous
,., H"'611Y Duty Design

ALL-MODE VHF amplifiers
FOR BASE STATION & REPEATER USE

'---------'c...::

MODEL

v'"
V"'"V,"
V"V,''''V,,,,
V1308
V1358

FREQUENCY INPUT OUTPUT

5O·~M HZ 8·15W 100 1:l0W
5O-54 MHl :!·lOW 400 45QW

144-148MHz 11).15W 75-90W
144_148MHz 1-3W 7590W
144· 148MHl 5-t 5W 170- 200W
144_148MHz lQ-2QW 350400W
220-225MHz 10·15W 70 85 W
220-225MHl 25·35W 140-160W

SIZE
WxDxH

2 16><330><178mm
43.2x3 3 0 " 178mm
216x330. 17a""",,
216><33O><178mm
216><33O><178r",,,
432.330. 178mm
216><33Ox 178mm
216>< 33O" 178mm

WEIGHT

117kgl26 1hsl
23.4 kg 1521bsl
1 1 7k y l2 6 1b 5 1
1 1 7kg 1261h~1

13.5 kg 130 Ib 5 1
2 3.4 kg 152thsl
11 .7 kg126 1bsl
1 1 .7 kg 126 1bsl

FAN KIT
REQUIRED

No
Yes
No
No

CWoFM
Y,,~

No
CWoFM

PRICE

"33900
,,89500
"31500
"34900
"53900
"89500
"32900
$46900

Fl10
FUO

'F135
' F2 3 5

RM-1
'RM 2

Fanl< " , 115VAC
F"n l<ot , 230VAC
F"nl<ot, 115VAC
FlI n ««. 230VAC

19 1nGh Rack A d ap.o,
19 Inch R,,,,k A<1"r>lo'

13 5><1 35.!;;>Qmm
135><135><SOmm
381 >< 1 40 .89mQ1
381 ><140><89mm

483><3>< 178mm
197.32><28m ",

1 kg l 2 2l b s )
1 kg 12 .2 11,,,1

32 kg( 7 1bsl
32kg( 7 1bsl

1 kg 12.2 I h~ 1

5kgl l 11bsl

$ 33.00
$ 3300

" 59.00
s 5900
$ 2500
$ 12.00

01....... Frequ..nc..... Available on Requ.....

Telephone: (206) 822-1251 • TELEX No. 32· 104211013·116th Place N_E. • Kirkland, Washington 96033

Dealer Inquiries Invited

~
'1'

Meeti ng a ll applicable FCC Req uirements.

RF POWER LABS, INC. •L:""II! __'
VISA'

ANTENNA SYSTEMS/TOWER HARDWARE

I~ Y·GA IN ANTENNAS

KLM ANTENNAS
l<TJ4 A 4·EI T,'bande,.
l<T J4XA N.w 6 -EI T'lband"' . .
160V 160--n'" V"'icel
1,0- 1.3-4A 4-EI 4G-m"B••"" .
1.2-1 40-m" 0,,,,,1. , .
10-30-1A-LP 1-Ell0-30 MI-1> Beom
13_9-14 .4-6/\ 6 -EI 2O-mtr 8••m .
2 1_(l.2 1.5-6A 6 ·EI 15-m" Bu m _
28·30 -6A 6·EI 10 -mt ' B. em ..
50-52·11 ll -EI6-mt,B.em ..
144 -14B-13LB 13-EI2",,'. Long Boom... ,
2 19-226-14 14 -EI 2:xl MH> Beam.
432-16LB 16·E1 43 2 MH> Boam_
3 -60-1 :1 l'1 4 ·KW PEPB.l u" . .
3-60-401 4 ,1 4-KW PEP B. 'yn .

AT.... Commynic.tion. P,oduct> Company lTE XCOM)

$ .291!!
$ .1511,
s 651h
. $8.00
_ $9 .00
$ 10 .00
$1 0 ,00

COA XIA L CABLE AND CONNECTORS
RG -21 31U n~ , I-",""A G-6/y 1_
AG-6X n... 114 " d i.m. 10... 10>. 10. m
112" SO·""m Pol Vlock.ted Hofd lin. . .
Mole H.fdl in. Connec'o. IPL -259 1 ,
Femol. H. fdline Con nec'or (50-239 1
Mol. H.rd lin. Connec'o, (TV,,", "11
F.m.'. I-1.,dlin. Connec ' o, lType NI

ROHN TOWERS
2OG$29.50 250$38.50 450$61_50 550 $104 .50
HOBX4B F '.nd ing 4 8·ft . '0"" 0 6 oq_l 11 . $305
HBX56 F, tand ing 56-ft , t o (lQ OQ, h i, . ,$3 35
Fl< 2546 4B-1t 2SG Fol<l<>"'" to , . $ 599
FK2S5B 58-1, 250 Fold ov", '0"" , $666
FK256B 68·fl 250 F~do",,' ,owe, , $129
Fl<454B 4B-ft 45G Fo<d o"", 'owe, , _$839
Fl<4%ll 58-ft 4 5G FO<d ov. , '0"" . _$929
FK4 568 68-ft 45G FO<do"", 'owe, . _$999
(F,. ignt p. id on.1I ' o ldove , 'owert . p,.,.. 10'\ lI'gll. '
we" 01 A",,~ v Mou nt . in " at..,I

GALVANIZED STEEL TOWER HARDWARE
3/16" EHS 13B90 II> ,a lingl _ $9_50/1 00 h $ 90/1000 It,
1/4" EHS IIiOOO II> ,aling l _$12/100 It $ 111/1000 It
5/32"' _ 1 . 1 Aitc,. 1t c". 12 100lbl _ . . $8/100 It
~:1 6 CCM ,,01>1. cl_ 13/16" 0' 5132" cabl. l , . $0 ,30
1/4 CCM col>l. cl.m<>' 11/4" cabl.l, . . . $0 .40
1/4 TI-1 Th imbl. Ifi" .11. i..d_ _ _ $0 .25
316 EE (318 " Eyo .nd . y. ' u,nbuck lol . . $5 .50
316 EJ (316" Eyo . nd j.w 'u,nb uc kl.l . . . $6 ,00
1/2 EE 111 2" Eyo and oy. 'umbuc kl. l . . . $ 1,50
1/2 EJ (1/2" Ev. end jaw tY ' nb"" kl. 1 . . . $8 .00
3116" P' o' o ,mod 9UV d. _ nd _ $ 1.4 5
114" P, .lm mod l/UY de_ nd . $1 .65
6" -<1 ia . 4-ft long oa"h "',.... . neho, $ 10,50
2" -<1 i. 10·11 lOng lleavy duty ma" $ 35_00
5000 GUY inlU lo,o , 15/32" 0' 3116" cabl.l . $0 .65
502 GUY 'mul.,o, 1114 " coble) , $1_60

HY-GAIN TOWER MASTEA AND TELETOWER
CRANK·UPS
0, ,",,, loc'o"" . lIipmont '0""" ' ,. igh' • • pen Coil 10' OU '
compe1i! i"" q uo te on ' h... to..." . Wo oen ip lowe, be...
f".m """~ ' 0 a llow yOu to oompl.w lound.tion wo, k ""'il.
, ,,,,,,,. i. be ing 0<""0<0<1 ' 0' .h ipmont

""''"sse
"...,
.".$ 149

."sse."sea
$165

."sse...
""'"ssa...

....

. "

. •es

. $ 39
_$11 5
_$ 149
,$209

, $,15/ft ,
$, 36/ft ,

1309Su"""it "'¥<. PI. no , 1.... 15074
.... 74 9 • .m . - 6 p .m. Mon-F. i. 9 .,m. - I p .m_ Set

TELEPHONE : (214) 423-2376

ANTENNA ROTOAS
Allio"". H0 -13 R.' ed 1m 10 ,1"" , It. .
AIIi.nee U-lOO Ido.llo, EI. v. , ion Aotor
COE CO-ol5 Aa'ed 1m 9 OQ, ft ..
COE HAMIV Aa' ed for 15 OQ. f, .
COE lailtwi"" AatOO 10' 30 OQ, It,
B Cond"ct.. Ao,o, Cob l.
H.OVV Oy'y B Condy",.. Ao'o, Cobl. ,

CUSHCRAFT ANTENNAS
ATB-34 4-Elom. n' T,ib.nd Beam_
ATV-ol 40.10 m"T,,,, Vo,,"al .
AT V-5 8O-1Om"T,,,, V.,,.,a l .
15-4CD N 4 -EI."",nt 15--mtr 8 .am
lQ-4CD N 4 -EI."",nt 100m" Bo.m
A,50·5 5-Elom.,u 6·m" Bum ..
A6176 N... B-Ele"",n' 6-m " B.o'" ,
AA X-2 2-mtr "A ingo Aanll'l'" ,
A·3219 19-EI."",nt 2-mtr '"800""""
A·21 4B 14 ·EI."",nl 2 ·m" " Boome'"
A-214 FB 14-EI....-..nt 2-mtr FM "Boom,," .
A-nBF8 28-EllKrHln' 2-m" FM 1>0 , Poc k
A·147·11 11·Elomen' 2·m" FM B m_
A_1 41·n 22·EI."",n' 2·m' , FM Po , Pock
OXl2Q 20-EI.....nt2_", trCohn• • ' _
AAX-<l50 450 MH> "A,09O A. nge, " _
A_144_10T 10-EI. men, 2·m" ..Osc.... onto
A-144 -20T 2O-Elomen' 2-mlf "Osc.," ont
A-<l32-20T 2O-EI.m.n, 432 MH> "0",,,, " .n'
LAC-l " Blill-Bug" Ma l. /F . mal.
LAC·2 "B li" Bug" F. m. I. IFomalo

TEXAS TOWERS

,$289
,$449...
,$589
$139
,,~

.."_$3 19
.$199
,$169.........
.~

.~

_$ 195
_$225

.• .$165
. _$119

""',$ 189
,$ 115
,$225
$145

'",$ 115
.~..~

$115."
.~

$249

'".".~."......."

N. ... 5-Elo"",n' T.ib.nd 6••m_
6 ·EI........" T' ,!>end Boam ,
3-EI....,.,,' T , i!>end Beam ,
3·EI...,.nt T, ibllnd B..m.
2·E I...,..,t T,ibend Bu",.
2-EI nl T ,,!>end Quad.
2-EI "'" 4o-nt.. B• ..., .
5--Elom",,' :xl-m.. "Long J""n" . .
5--EI "'" 15-m.. "Long J""n". ,
5 ·EI en ' 1I)-m" "Long J""n" .
4 -E! . man , :xl-ml. Boem .
3-EI.m",,' 15-m.. 8eam
J ·EI"",,,,,' l o-nttr 8."", .
3·[lom",,'10/15·mtr Boam
4 ·[ 1"", ,,,,' 6-m.. Boam.
(;.[ Iem..." 6·m" Boam .
Hy-Towe, BO-l0 ml'. V.".,.I .
80-10 mtr T, ,,,, V.".,.,
40-10 mtr T,ap V••h" . 1
B-EI• .....", 2-m" Ele.m.
14-Elom.n' 2-"," B.am
BO/40 mit T'aIl Dipolo,
BO·l0 "'tr T,." OiPOI. ,
80-10 mtr KW Bal"n .

T H5DX
TH60XX
T H3 iY1 K3
TH3J A
TH 2 MK3
HY·QUAO
4 02BA
2Q5B /\
15!i BA
l 0'5BA

="1538 A
l 03 BA
OB1015A
~.

00.
18HT
18AVT IWA
14AVO/WB

""'""00
5BOQ
"'00
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ORDER TODAY!

INC.

• • •

925 Sherwood DrI"e
L,ke Bluff, Il 60044

E~~h Shill pin g TOI.t

U usCallbOOk $ 16 95 5I 75 11870

o F(lI'eign
Callbook $15 95 5I 75 117 70

When Rcomes to
AMATEUR
RADIO QSL's

it 's the
ONLY BOOKI
us or OX Listings

Pegasus on blue field, red lettering. 3 ~ wide x
3 ~ high. Great on jackets and caps, Sorry. no
call letters.

~
<~ SPECIAL LIMITED OFFER!
,,10...- Amateur Radio

' -, Emblem Patch
"~!~U11 ~~ onlV $2.50 postpaid

Here they are! The latest edit ions . World
famous Radio Amateur cantoo ks. the most
respected and complete listing of radio
amateurs. Lists calls, license classes. ac
dress information. Loaded with special
features such as call cnanoes . prefixes oi the
world, standard time charts. world-wide aSL
bureaus and more . The new 1980 Radio
Amateur cautooks are available now. The
U.S, Edition features over 400,000 listings.
over 120,000 changes from last year, The
Foreign Ed ition. over 315.000 listings , over
90.000 call changes , Place your order now.

Order balh t>ook~ at me same time lor 134 65, includes
shippmg

';~lIbooks
NOW READY!

Orde! Irom ~our t.vo" te electronICs deale' 0' direct t,om me
publisher, All d"lXI orders add $1 .75 tor shippmg lIiinoO'
,es'dents add 5% Sales tax

"spring specials"
Cushcraf t " boomer" _ S 69.95
OMNI·J 2 Meter Antenna . 39.95
lonna F9FT Antennas 144116 e L . , 59.95
Klitzing VHF·UH F Am pli fiers

2M l0Win ·l00WOul . . __ . 179.95
432 1QW in · SOW Out , . . 18995

Bird 43 and slugs. UPS paid in USA . _. stock
Microwave Modules, less 15% off list stock
Telrex TB5EM, in stock . . . 415.00
New 'retrex lBSES, 2 KW pep version 315.00
New Palomar Engr. Trans. Preamp _. . , 89.50
Bencher Paddles _ $39.95 Chrome . . , 49.95

vrorccte« paddles in stock. plus bugs.
write for prices.

ETO 76 Ampli fiers . . , ..... , __ stock
Luna r 6M·2M·220 In line Preamps . . 49.95
Janel QSA·5 _... __ , _ 41.95
HAM·X Tailtwister Rotor _, 189.95
HAM -4 Rotor _ 139.95
Cetrcn 5728 . _.. _. . , 29.50
New HOI HC·14OQ 1441148MHZ, 25 watt,

Synthesized 2 meter transceiver . 349.00
Remote digital readout . 49.95

Motorola HEP170 . 0.29
Mallory 2.5A1 1QC(lPIV epox y diode . . 0.19
Aerovox l QC(lPFI500V Feed thru cap . .. 1,95
recnorcet Books: Ameco, ARRL, Sams, Tab.

Rider , Radio Pub.. Callbook, Cowan ,
WRTVH, etc. ' .... , . . . . . . . . .. Call

NEW Belden 9405l21t16)(6#18) 8 wire rotor
cabl e, heavy duly for long runs 0321lt
8-448 8 wire rotor cable . . . . 0,2OI ft
9888 double shield RG8 Foam . . . O,461ft
8214 RG8 Foam. .. O,26/lt
8237 RG8 Requlae .. 0.2311t
8267 RG2'3. . ,... .. . . . 0.30

Amphenol Silver Plate PL259 (831SP) 0,69
Belden 14 ga, stranded antenna wire

#8000 . . . ... . . .. O,06/ lt
Times '/0 " Foam Hardnne $065/11. -

Connectors. ea. . . . . 15 00
Berklek RG8X, 52 ohm . KW. per tt. 0.16
Robol " Slow Scan" Now in Stock Call
Al liance H0 73 RotO! . . , . .... , , .. 109.95
Tetetow'r.selt support -

55 IVw breekover . . . . . 549.00
40 ftfw breakover . . . .. . , . 399.00

Telrex antennas? In Stock! Monobanders?
You bet!

Looking lor antique parts?
Write speci fic need to W5GJ .

MASTERCHARGE· VISA

All pr ices fob Houslon except wt.." e rndrcated
Pfices subject to change withou t notice. a ll i tems
guarantll'ed, Some itemS sotaect prie< sate , sere
letterheao;! tor Dealer price tist. Texas residenlS add
6% ta, Please add poslage estimate 11 ,00
m>n,mum.

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY .... 45

HOUSTON, TEXAS 77002
7131658.()268

THIS MONTH'S SPECIALS:
learn IG701, AG, MIG - $1,195.00
NEW ICOM IC255A, 2M - $349.00
Dentron GLA 1000 Am p. $319.00
Denlron Clipperton L - $499.00

(limited Oty.)
New Price $599.00 after curren t

supply runs out.
Kenwood TS700SP $599.00;

TR7625 $399.00;
TR7600 $299.00; RM76 $99.95.

Limited Otys.
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Looking West

,

!rompage8

have their spirits tilted. I know
that when I go through some of
the cards here, my spirits are
lilted and 1 sometimes have a
tear in my eye reading tne cercs.
It's so heartwarming to see the
expression 01 support from the
people lor the hostages. and
hopefully we can resolve this
crisis very, very soon. Thank you
once again, ham radio opera
to rs."

Contests
Irompage 126

claimed. Note: Logs from SWLs
must contain both the full report
sent and received by the station
logged. Incomplete loggings are
not eligible for scoring. The
summary sheet shoutd show the
lull scoring , the times on the air,
and. in the case of multi-opera
tor stations. the names and can
signs of all operato rs involved
with the operation of the sta
tion. Summary sheets and logs
are available from the Contest
Manager; please include 2 IRCs
to cover postage (or large SASE
in United KingdOm). All logs
must be received by May Stst in
order to qualify. send your con
test or check logs to: Ted Double
GBCDW, 89 Linden Gardens, En
field, Middlesex, England EN1
40X. The judges' decision will be
Imat and no correspondence
can be entered into in respect to
incorrect or late entries; all logs
wi ll remain the propert y 0 1 the
BARTG. Certi fica tes will be
awarded to the leading stations
in each of the th ree classes. the
top station in each continent,
and each W/K, VENO, and VK
call area.

II a contestant manages 10
contact 25 or more different
countries on 2-way RTTY during
the contest, a etetm may be
made fo r the Quarter Century
Award (OCA) issued by BARTG
and for which a charge of $3.00
US or 15 IRCs is made. Make
your claim at the same time as
you send in your log. Holders of
existing QCA awards will auto
matically have any new coun
tries added to their records.

130 Seventy' three, March 1980

THE BIG NEW YEAR'S DAY
INTERLIN K DEPT.

We opened this month's col
umn wi th a story about the
WB6BJMIR repea ter and its
public service work. Our closing
story also rnvofves some open
operation of this normally
private repeater, and what also
appears 10 be becoming an an
nual event 01 this group. I speak
of the New Year's Day inter li nk
between WB6BJMIA and any
othe r system that has interest in

However, in view of the high
volume o f work which the Con
test Manager will have to deal
with, it will not be possible to
prepare and send out new
awards or upd a te exist ing
awards until the final results of
the contest have been evaluated
and dispatched.

Similarly, if any contestant
manages to contact stations on
2-way ATTY within each of the 6
continents and the BARTG Con
test Manager has received a
contest or check log from each
of the 6 operators concerned, a
cl aim may be made for the WAC
award issued by the RTTY Jour
nat. The necessary information
will be sent on to the Journal,
who will issue the WAC award
free 01 charge.

WISCONSIN aso PARTY
Starts: 2100 GMT March 29
Ends: 0300 GMT March 31
The maximum operating t ime

is 24 hours; any sta t ion may be
worked only once (on any band).
General call is "CO WIS. " Re
pea ter QSOs are not allowed.
EXCHANGE:

RS(T) and Wisconsin county
or state.
FREQUENCIES:

Phone-3990, 7290, 14290,
21390,28590.

CW - 60 kHz up from band
edge; 20 kHz up from bottom of
Novice bands.
SCORING:

Phone contacts count one
point each; CW contacts count
two points each. Multiply aso
points times total Wisconsin
counties (maximum 72) or by
state and county total for

the project. This year, it was a
four-way with the K4VYN repeat
er in Tysons Corner VA and two
Ohio machines: W A8ADP in
Dayton and WA8ACB in Cmcm
nau.

I could not hang around for
the ent ire event, but what I did
hear and see was well worth my
time. Again, Joe had opened his
private repeater 10 any and all
whO happened by the channel
during the live hours of on and
olf festivities. Within a short
time, hundreds of operators in
all cities involved in Ihe hookup
had a chance to converse wi th
one another. To say the opera
ti on ran as smooth as si lk would

Wisconsin stations.
AWARDS & ENTRIES:

Awards to the highest score
per stale and the highest club
score. Logs must show date,
band, mode, time (GMT), call ,
report, and score. Logs must be
legible or will be classified as
check logs. Logs co ntaining
more than 100 contacts must
also be submitted wit h ARRL or
similar "dupe" sheet. All entries
must be postmarked befo re May
1st. send results to: Wisconsin
050 Party, clo West Allis RAC,
PO Box 1072, Milwaukee WI
53201.

YL INTERNATIONAL SSBERS
aso PARTY

CW
Starts: 0001 GMT March 29
Ends: 2359 GMT March 30

Phone
Starts: 0001 GMT Apri l 19
Ends: 2359 GMT April 20

Two 6-hour rest periods are re
currec during each contest pen
od ICWlphone). All bands will be
used and the same station may
be contacted on different bands
lo r contact points, but not fo r
country m ult ipliers. The co untry
multiplier is used only one time.
Two meters may be used, but no
repeater contacts are allowed.

Any member desiring to enter
the OX/WK team category
should immediately send a re
quest to: Lyle F. Shaw, 52340
Tallyho Drive, South Bend IN
46635. For record purposes, re
Quests should be made in writ
ing. In the week preceding the
aso Party, members wish ing a
partner may reques t one
through system controls on the
SSBers daily systems. No team
assignments will be made after
the party begins. A OXM'K team
consists of a OX and WK mem
ber of 15SB. The team score is

be an understa tement. It was
simply beaulilul and definitely a
tribute to all involved.

Joe has told me that he is in
terested in expanding the link
ing concept. If you happen to
have an autopatch-equspped reo
peate r handy and would li ke to
get involved in th is pro jec t in the
future, you might drop a letter to
Joe Olivera WB6BJM, Ptpo Corn
mcraceucns. PO Box 3435,
Holl ywood CA 90028. Whether
you take an active part in it o r
just listen, irs one heck of a way
to sta rt a ne w yea r ... or
celebrate any ho liday for that
mailer.

Ihe sum of both partn ers. Score
to be determined when both
logs are received. When only
one log is received, credit will be
given as Single operator.

YUOM teams are sel f-evident
in their operation and need not
liIe as wi th DXlWK teams. Each
YUOM team consists of one YL
member and one OM member
who are related : husband/wife,
father/daughter, mother/son, o r
brother/sis ter. Operation must
be from same QTH, using same
rig with his/her own call. Non
members must operate in sin
gle-operator category.
EXCHANGE:

Name, RS(T), SSBers number,
country, state, partner's call (if
available); if non-member, send
"no number," QTH.
FREQUENCI ES:

CW - 3665, 7070, 1407 0,
21070, 28070.

Phone - 3925, 7290, 14333,
21373,28673.

Please note: Listen for OX on
3765 and 7090. Listen for VK on
3690 on 75-meter phone, as their
top Irequency is 3700. It is reo
Quested that stations spread
out to relieve the congest ion on
14333. Please use frequenc ies
from 14280 to 14345, remember
ing the nets on 1431 3 and 14336.
Also, OX stations use frequen
cies 14160 to 14190 for contacts
between OX.

SCORING:
On CW: SCore 6 points for

each member contacted on any
cont inent. A ll CW contacts must
be made outs ide the Am erican
phone band. Non-member con
tacts count one fo r each ceo
tact.

On phone: SCore 3 points for
each member contacted on any

Continued on page 736



Gll FER SHORTWAVE
Dept. 733 , Box 239, Park Ridge NJ 07656

Latest Edition
CONFIDENTIA L FREQUENCY LIST

Id ent ifies 5,000 non-broadcast short
wave stations (telephone , coast , mili ta
ry, spy, etc.) from 4-26 MHz. $6.95 ppd .

Just Released 34th Edition
WORLD RADIO TV HANDBOOK

" B ib le" of theSWL- comprehensive list
of all shortwave broadcasters with a ll
details-plus special art icles. $14.95 ppd .

Just Released
GUIDE TO RTTY FREQUENCIES

First lime ever - details on 3,500 radio
teletype stati ons with info on how to ID
spec ia l co des & languages. $8.95 ppd .

Save $4.90 - AI/ 3 for $25.95

FREE SHORTWAVE CATALOG
• Receivers • Ante nnas • Preselectors
• Ac cessories . Books . Forms . Logs .... 26

-
~....-"'
••

'.-. ..~;;
• " .J

Modsl 6869

AUXILIARY POWER
for Emergency or Portable Operat ion

~"
li ght wt. Portable AltemalOf , Stand-by power tor Ham
Equipment, household needs during power outages or
opera tion in remole areas Operates li ghting,
refr igera tors. heating systems Of other appliances in
cludmg freq. sensiti ve loads such as TV sets, induc
tion meters and fluorescent tights Solid-State
voltage regulation . 3750W rating : 25% surge
capaci ty. 1201240Vat 31.3/l5.6A. 8 HP/ 3600 RPM
B&S engine Alternator draws just eoough engme out.
put 10 meetload resulting in up to 25% fuel savings.
Low interference Advanced design, OflP-Pfoot con
struction protec ts windings lrom ram and dirt asscr
ing long li te, One year warranty by manufacturer
30'l ~ 18"W ~ 19" H, 1211 lhs ShIpPed via Trock

PREPAID (No extra charges)•• $725.00
Electric Start 121.00
Battery Charg ing. _... • . . ... 12.00
Spark Ana!! ! Mllff lp r . • ••• •• 23 .00

Models available with t350 to 7000 watt ratings.
Write for our Quote and additional information .

Maslercharge or VISA accepled

OUTDOOR OUTFITTERS
705 Elm Ct. Waukesha, WI 53186

Ph . 1·414-542-7772 . Ken, N9KS - Mgr.

MFJ SPEECH
PROCESSOR

Punch thru aRM with up
to 400% more RF power

DIGITAL MODERNIZATION KIT

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 397 62

MFJ Super logarithmic Speech Processor
plugs between yom microphone and transmitter
to give you up to 400% more RF power.

I: logaltthmiC amplifier strengthens weak val.
leys. reduces peaks of speech. Active filter
concentrates power. gives clean audio for maxi
mum punch. RF filtered. 9 V battery.

Two models. lSp·520eX II (pictured) $59.95,
4:0:2:0:6 inches, deluxe cabinet. lSP-520 ex (not
shown) $49.95, standard MFJ cabinet. 2:0:3:0:4
inches. One year unconditional guarantee.

Try it II not delighted. return within 30 days
tor refund (less shipping), Order todav. Call toll
free 800-647·1800. Charge VISA, Me or mail
check, money order. $3.00 shipping. ....47

I ; I I
For technical information, or er repair status, III

Miss., outside continental USA. call 601-323-5869.

TVC·1B CONV ERT ER t unn 420
mhz down to ch 2 or 3 . .549.50 ppd
T XA5 EXCIT ER •• • • • • 569 ppd
PA5 10 WATT LINEAR •• $79 ppd
FMA5 Audio Subcarrie, • 524.50 ppd

A LL IN ONE BOX
TC-1 Trensmitter/Conv
Plug in camera , ant, mic and vcu are
on the air .• . . •• . . . . 5399 Ppd

WHY GET ON FAST SCA N ATV1
e You can send brceccest qual ity video of home movies. video

tapes, computer gamllS. etc, at a CO$! that is leu than siOSClln.
e Reallv improves public service communications for paredes.

RACES, CAP searches, wHthltr watch, etc.
• OX is about t hlt same as 2 metltr simplell - 15to tOO miles.

HITACH I HV -62 TV CAMERA
High performance closed circuit
camera just r ight for atv. with lens
. .. •. . • . . .••.. • • $239 ppd

PUT YOU R OWN SYSTEM TOGETHER N"
"SEE US IN OIWTO

, • .." I'" 0'" • ..."
fiW,lm U5f 0 " "'0<
fiW,1"'U'IOM.·l,.,

$96.45

' .·101 US! 0 ""·1111

' .·.IOOU" OM'·JOO
' .·.IO.! U" OM '·IO.!

,m DM K 'I " (OMPlE m Yw ,P/O AND 'fj '/0 [lIGHAI R1A DOV fUN' r, 'ho' ,,,",,.,.. ,I><
I MO ~"'..-, "'. ,...,.....,,, """,..-.:0<) ,,"'" ,~, m, 'M OW Dmll.,,,,,. 11>< DM" ..., ,0
~"' c.,,,,,.,"'o '''' "",'".od r ... I.., ' '''''' d,., ,, ...""",..mmO'J , od ,""'collt'd b, , /0,
Modo 1..,,</0. '" <"',<'<" fa<,/0. d"_"'~ ,0 ,I>< U'"H" l M" ,/0, " ,,"'u,"',. 8",/0 ,I>< (ou",,,,
Clod .0<1 ,I>< 1,.,,,1,,,,,,,0."11",,, ... (""., (oOlco'It'd. ,I>< >ccu"" 0 ' ,I>< DM" ;, d.",m ,o
t'd b, ,I>< .«w."", ''C'''' u ll,o<" "'" "'W, ,0",..."" (,,, ..Ir.M",,,, .O<I «<j ,"".0""", ,....
",ucr""".nd ""'U",,'" ""<1»,,.,, ••·.".b... I'" ,,,,, '01'0" '"" "",,,

Plu, IH II '~ 'P & hoodl",.
us . od (.0><1.1· ",·.,h .... """'"

"><'"dP ..I" ..,

All O M"',,, ."""",,,<.11, """" ,,,I. ""Iy ,... m,,.n.,,,,,, ,""'uct,,",.0<1 ""'U",,">ho,d..",
m" b<- d,II...o, ,...,<1<1,. ,,,," D'" . " 11 ..",, m uo,,, 0'","' '",,0 '""'" 1.,,«1 .bo",

f." "..".h""" ,m..II"",om,"uct"", ..., ..,'I,"".11'", IlJ"

TECHNICAl ' '''OOMA'ION. 'HON' D OD"''
AL I fACC5, P j ,.:>JO-,&''O-<HI''
/"',."""" 01OO Ioe.ll",,.

" AU" CHUG I

' HO N! O Rol R5O Nl Y,
,.__WI<

/,... "",,,,-I 100 [oe.1 Ii.,.

PROTRONICS. INC. ~59
BO :O: 778

UU(:O:UY. W" Q8.ll1

SEND FOR OUR CATA LOG, WE HAVE IT ALL
Modules for the builder, complete units for the operator,ente nnas,
color cameras, repeatel1i, preamps. linaarl, video ider and cloc k,
and more. 19 VBaI1i in ATV.

Call 213-447-4565

en '1"0 IIV/S4.
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WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE™l

Introductory Price
Iso(X)le 144-$49 95
fsopole 220 - $4495

Com p lete ly Free
S ta n d in g T o w ers

4,151,534

. ...ko ... Mod,l
~ lextends trom
23 " lOSS' .. , I II

b' e.~ o¥e , 3 '
ground ""'el)

List $661.75

55' MODEL
Model 55 (exlends
trom 21" 10 551

list $473.91

•

TELE·TOW'R MFG. CO., INC.
P.O. 801 3412. Enid, OK 73701

405-233-4412

40' MODEL
Mod,l 4(1 (e.lellds
hom 21' 10 40',
list $259.10

PAT. NO.

I , ..koy•• Mod"
40 (ed ""'<ls from
23" 10 40 ' willi
b'e.~OY'H .. ,
Q'OOIl(J loWel)

List $440.62

All IIHI construCled.

Concrete ,Iee,e available for aU
model l .

"CiS
APOUT

• has tess than 2:1 SWR over
the enti re 2 meter band.

• has a beam pattern inde
pendent of feed line length.

• requires no ground plane.
• featurescompletely weather

protected RF connections.
• is designed for maximum

legal power.
• mounts easily on a standard

TV mast. (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
simple tester you can use to
see just how much RF spill
over is coming off your own
equipment.

The design is included in
a copy of our free booklet.
FACTS ABOUT PROPER
VHF VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
I SOPOLE~ , write or call
Advanced Electronic Applica
tions, lne., P.O. Box 2160,
Lynnwood, Washington
98036. Call 206/775-7373.

Brings you the
breakthrough!

I

•

For the fi rst time, ham opera
tors are find ing out just how
poorly designed most vertical ,
omnidirectional VHF anten
nas really are.

AEA university level re
search has proven that most
antennas now being offered
create unwanted coupling ot
RF currents onto the antenna
support structure and coaxial
teedline shield from the
transceiver.

Proper design and de
coupling on the new AEA
ISOPOLE~ virtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna 
equivalent to doubling your
power in all directions on the
horizon relative to an ideal halt
wave dipole, or 6 db gain over
a typical one quarter wave
length groundplane antenna.
The most popular 2 meter
omnidirectional "gain" anten
nas are unable to achieve the
gain figures for an ideal half
wave dipole, resulting from
poor feedline decoupting.
Plus! The new AEA
ISOPOLE~: ~,

• requires no tuning.
• IS easy to assemble.
• covers a bandwidth nearly

double the two meter ham
band.
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Signalcmfters Presents
The ~Iost Advanced

AutomaticComputing
Power ~Ieters

In Amatem' Radio!

$449.95

Special SWLmodel · $464.95

RTTY t1 01-7 C; F- -

Kantronics ®
Field DayR

Send for our free brochure that explains the Field Day
system of Morse and RTTY decoding. Or you can order from
one of our dealers or our factory today. Our number is below,
give us a call.

If someone tells you they offe r the same features
we do, check them out with the list below.
Kantronics offers the finest in state-of-the-art
technology through over 35 dealerships in the
United States, Canada and West Germany.

r------------------------------,Ir{ee Okay, tell me more. I
I cooe Name I
I \>.e30\(\9 Address I
I ~30~e City State I
I ,,\(fI" I
I I
I I
I I
I I
I I
~------------------------------~

All Siy r>a lc,a lta", p ' oduct• • ra clesig ned. ar>gioee' lld.
• n<:! p'oduced in If'oe U.S A. P,.,CM i""I""" '~ipping 1<> all
U.S.A. VISA and Ma.le, C~a'9a accapte<;l. Kansa. Res<.
<lent. P~'" ad<l 31'> percan!

MODELS 31 and 32·
OUf portable Models 31 and 32 feature
the same state-of-the-art technology
that is incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWA "calibrate" controls
and switches! Signalcrafters' custom
integrated circuit makes power and
SWR measurement a "handsoff" opera
tion by automatically computing SWR.
The result is unparalleled accuracy and
ease of operation.

FEATURES:
• CllSTOM tc -cc omcotee SWA from

the rever sensed on the transmission
tine independent of the power level.
This analog computer operates over
a range of only one watt to the full
scale of the meter with unequaled
accuracy.

• RUGGED TAUT·BANI) METERS
Provide accuracy and readability
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 MODES-Pf-:AK OR A VE R
AGE- The amateur may choose be
tween either peak or average power
readings.

• POWER REQUIREM ENTS- Due to
the advanced row current design ,
battery life is truly outstanding, mak
ing this meter a natural for portable
or field day operation .Uses standard
9 volt battery or 120V AC with op
tional AC adaptor.

• AITRACTIVE
AFFORDABLE PRICI :O;G
"Model31A (Oto 200w)

31B (Ot020w)
. .... ... only $149.00

Model 32A (0 to 200w, 0 to 2000w)
328 (0 to 2Ow,

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

SIGNALCRAFTERS. INC. '
5460 Bm ;NA VISTA DRIVE

SHAWNEE MISSION, KANSAS 66205
9Ia/262-6565: TEI.EX 42-4171
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canrowa residents add 6% tax

at your B&W dealer. ....11

Made in the U,S.A bY.
Barker & Williamson, Inc.
10 Canal Street, Bristol, PA 19007

Use your car's AM/FM antenna for
your z-meter mobile rig.-Eliminate
the two-anten na t ip-off to th ieves,
without the nuisance of h ideaways.

Save the cost of a z-meter mobile
antenna.

AT-200 tunes from the front panel
for maximum ou tput. minimum
VSWR (l ,2 :1 or less for most car
antennas).

<8
AT-200 Antenna Matcher

lCS,inc. ®
11 25 N. Golden State Blvd . / Su ite G
Turlock, CA 95380 (5)
(209) 667-2888 / 634-8888

We are experiencing telephone ditticulties,
please keep trying .

••••••••••••••
I The QSL Organizer . I
I Holds 240 QSL's I
• I
I I
• I
I I
I I
I JI''"' .I I
I II
• lth II FREE ALBUM V:b p:;:~~ I
• Tired at cuttennq up your walls, ,tulling OSL's in •I dra wers and boxes' A great newway to organize, I

preserve and display your aSL cards is ill clearI ~ inyl pocket pages Each special ly de,igIll3d . I
•

crysta l clear hea~y duty page , holds 6 cards •
(back to back). The roomy 4,. x6" pockets even

• hold those extra largeJapanese OSL 'soWith every •

•
40 pages (minimum) ordered. you 'll receive .Pree . •
a handsome 9" x14" sturdy 3-nng album. fu lly

I padded. in durable 'Brown-Hide' ~inyl. •

I
As gilts tor meres. as va luable club prizes. or as
atreat lor yourse ll - the OSL Organizer is amust, •

• lor every radio shack. Tryitlor 30 csvs.u you're I
I

110\ delighted. return it for tun refund,
1 FREE Albumaoo ~O PllIK' ! ,47... Pages, pkgs 01 •

•
plu1 S1.95 $hlpplllg.T\IlI1$20.7' 400n ly I

2 FREE A1lKtm laoo 8lI ~agtl .t .($ ea. C/l. residents
• plul SH5 shipping . TrIlIl nus add 6% tax I
I

$end Cheek, Money- Order, Masterc~arge. vtsa 10: •
MIL INDUSTRIES Dept 3 .... 307

..
P.D.Bo.'4U57 PanoramaCity. CA 91402 •............

95

Gall 601 -323-5869 tor technical mtcrrnatron. or
der/repair status. Also call 601 ·323·5869 outside
cont inental USA and in MissisSippi. .... 47

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 39762

CALL TOLL AlEE ••• 800·647·1800

2201240 VAC with optional AC adapter. 6x2x3 in.
Order Irom MFJ and try it - no obligation. If

not delighted , return it within 30 days tor refund
(less shipping), One year limited warranty by MFJ.

Or1ler today. Call toll free 800-647-1800. Charge
VISA, Me or mail check, money order tor $29.95
plus $3.00 shipping/handling for MFJ-101.

Don't wait any longer to enjoy the convenience
of reading GMT time directly.

Tbe MFJ·101 is a new all solid state 24 hour
digital clock. Just set it to GMT and forget about
converting to GMT.

aeasem blue .6 inch digits (like TS,8205) are
easy-an-eyes and bright enough to see clear
across your room.

10 Iimer alerts you every 9 minutes after you
tap IDldoze button.

Set atarm to remind you at SKEO or simply to
wake you up in morning, Has alarm on indicator.

Fasl/slow set bullons make settillg time and
alarm simple,

lock function prevents missetting time/alarm ,
Digits flash if power is interrupted. Rugged black
plastic case, Brush aluminum frOIll/top panel.

Ul approved. 110 VAG. 50/60 HZ switch for
USA, Europe. Japan and other countries, Use

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK
Eliminate converting to GMT. Pleasant BLUE easy-on-eyes
display. Bright .6 inch digits. ID timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

Pleasant Blue Display
;s Basy·on·eyes.
Brighf .S Inch dlglr••

Bullt./n '0 umer,
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RTTY Loop
'rom page 18

l et's bop out of converter
building long enough to consid
er a cuesuon sent in by Bob
Bunn WAfllKE. Bob writes that
he is setting up his RTTY sta
tion, but that a German amateur

lold him that this equipment
operates on 1700Hz shift, uSing
tones o f 1275 Hz and 1445 Hz.
He wants to know how to buy,
bu ild, or modify a terminal unit
to work the DA on these trequen
cies.

Well, Bob, it all boils down to

what you will be receiving. Aswe
have stated here before, put
AFSK into an sse rig and FSK
comes out. That is, it does not
matter what frequency tones
the OX stat ion feeds into his
transmitter, all you will see is
plain old 1700Hz shift FSK ATTY.
What frequency aud io tones you
recover depends only on your
receiver. Any converter that
works on anyone else would
work on him. Okay?

Those of you in the mld-At
lant ic area, be sure to come to
Baltimore on March 30,1980, tor
the Greater Baltimore Hambor
ee and Compulerfesl . Spon
sored by the Baltimore Amateur
Radio Club and Calvert Hall, it
promises to be a whale of an
event, w ith good 01' NSD, him
self, speaking. I will be there,
too, so hope to see you there.
Check the -socret Events" sec
tion of 73 for details.
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S.. page 126

1980 INTERNATIONAL
SSTV CONTEST

Contests
from pa ge 130

continent . Non-member ccn
tacts count 1 point each.

For both contests: Only memo
ber stat ions' contacts count as
mult ipliers.Count one mult iplier
for each state, country, YUOM
team, OXIW K team, partners

(when DXfVoIK partners contact
each other).
AWARDS:

Extraordinary certificates will
be Issued to the highest indlvid
ual sc ore, DXfVoIK teams, YUOM
teams, and score for highest
score for single-operator cate
gory . Regular cert ifi cates for

highest state and country w in·
ners.
ENTRIES:

logs must show date/lime in
GMT, RS(Tj, SSBer number, part
ner's call , mode of operation,
band, and period of rest t ime.

Summary sheets must be com
piled and enclosed. All logs
must be postmarked by May
15th. Send all compiled logs,
along with your comments,-·lo-
l yle F. Shaw, 52340 Tallyho
Drive, South Bend IN 46635.
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ox
' rom page 10

on 40 meters.
ZA3KL worked many stations

on CW in December but is not
legit imate. The beam heading
from the east coast of the US
was sometimes more in the di
rection of the South Paci f ic than
toward Europe.

January 2 produced a severe
earthquake in the Azores ls
lands, measuring 7.8 on the
Richter scale. CT2AP appeared
on 10 meters. operating from
Angra at the Headquarters of
the Security Police. The FCC
was contacted rega rding poser
ble third party traffic with CT2,
normally verboten, and the FCC
Treaty Branch cabled the Per
tuguese government; nothing
was forthcoming.

The ARRl's OX Advisory
Committee vo ted on three items
late in 1979. Voted down were
"name changes" for the (for
mer ly) VAt islands, country
status for Tierra del Fuego off
the coast of Argentina, and im
plementation of a Board of
Directors proposal for a new
award based on lARU (Interna
tional Amateur Radio Union)
member eocletres'ccunt nes.

From March to September,
1979, OK3TABID2A made 18,000
contacts while VK0PK worked
3,300 during his stay on Mac
quarie, which ended in Decem
ber. KG6SW changed his ca ll to
KHMC on New Year's Oay; l en
has conf irmed 30,000 contacts
from the Marianas, through
manager W70M, si nce 1971.
New manager for KHMC is Jon
label K7ZA,20711 -231st Avenue
SE. Maple Valley WA 98038.

listen to the W6TI OX bu lletin
on 14002 at 0200 UTC Mondays.
And , speaking o f on- the-ai r
bu lletins _..

"ARRl bullet in NR 2 from
ARRl Headquarters, Newington
CT January 3, 1980 to all rad io
amateurs. Because of lack of
sponsorship for providing OX In
format ion, the weekly ARRl OX
bulletin service has been tem
porarily discontinued. Clubs or
individuals that (Sic) may wi sh to
provide information on a regular
basis should leave a message
with ARRl OX Edito r . . _ M

By the t ime you read this, the
league's OX bullet in may be
back In service, but as this is

written, It is kaput. They are ap
parently very particular from
where and from whom they get
their OX hot news, since there is
cert ainly no lack of active OXers
in Connecticut .

If you sti ll need that -country"
at the United Nations Head
quarters on Manhattan Island,
look for 4U1UN Thursday nlghU
Friday morning 22D0-0600 on
160, BO, 40, and 20. Primary
operator seems to be N2KW.

K7JVR, AA7A, and N7CW
made 7100 contacts between
November 28 and December 3
from Antigua (VP2A). Their high·
light was working PAtlt'lIP on
160 for his 100th country on Top
Band.

SVMA's operation as f9 from
Crete went off as planned in late
November, but he didn't get on
from Rhodes (Dod ecanese). The
1C-701 blew up and a borrowed
century 21 was pressed into ser
vice. It was not available for the
Dodecanese.

A word 10 the w ise: The FCC is
cracking down on out-or-bene
operat ions by all license cress
es, particularly Generals in the
Advanced portions of the HF
bands. Many non-US amateurs
do not know how the phone
bands are divided among US
license c lasses, and, conse
quently, they fa il to list en above
14275 or 21350 when working
split.

FR7Zl, who lives on Reunion,
may be operating from either
Glorioso or Tromelin by the time
you read this. There has been
trouble getti ng QSls to Guy and
trouble gett ing replies out. Try
registered ma il and have pa
t ience .

IroUO spen t much t ime at the
Vatican during the winter sign
ing HV3SJ on 15 sse. WtJaw
was there in November and
tried, without success, to stir up
some CW activity among other
potential operators.

C5ACG operates from the
American Embassy using a TR7.
He will be in The Gambia for
severa l years .

All Ihe information fo r this
column was from The DX Bul
letin out of Vernon CT. Please
send Input l or this column clo
73. We especially would like
photographs, and your guest
editoria ls w ill be considered for
this column, also. Good OXing l

OX MYTHS DISPElLED
Author Anonymous

1. ax stations are chased off the air by interference on their
frequency.

It may bother you, but the OX station working split isn't
listening to his frequency. A lmost always he has skipped to
somewhere where the interference isn't being heard.
2. I can't compete with these guys with eight elements at 150
teet.

No one antenna system is the best for all conditions. A
local w ith four elements at 75 feet on a hill used to get beaten
out consi stently to the Caribbean by lesser stat ions. Two
local guys who are on top of the OX heap run three elements
at 45-60 feet . After a kW and a properly tuned antenna,
knowledge, skill, and dedication are most important.
3. The bot/om of the sunspot cycle is no time for aXing.

Humbug ! I got my DXCC at the bottom. Sure, signals were
weaker and you had to watcn openings more closely, butlhe
receiver wa sn't S9 from one end to the other of every band
either. 40 and BO bore lo i s of excitement.
4. Lists ought to be out/awed.

Not all OX stat ions are equipped with powerfullransmitters
or selective enough receivers to do the job. The operator may
not be a contest-t ype who can or w ishes to tackle a pileup.
He's in the driver's seat and we do it his way. As for ~Mas ters

o f ceremonies,ft they are usually the fe llows who have made
friends with the OX operator and they are responsible for him
being on the air at all. I can te ll you from experience that any
power or glory an MC m ight fee l lasts no longer than one ses
sion. The headaches start early.
5. The best way to QSL is direct, with no mention 01 radio on
the envelope.

If mai l is being stolen, they'll probably steal first class mail
f irst. They may be after stamps. Use common stamps, send
the way the OX stat ion suggests, and fo llow with a card
through the Bureau.
6. The exchange 01 signal reports constitutes a valid contac t.

Not necessarily so . II you put the OX censrcn in your log
and vice-versa, there must have been a contact. However, if
there is an "Me" running the show, he probably has al ready
passed your call to the OX slat ion and the only way he can
quickly confi rm a valid contact is to hear yo u repeat your
report. That's usually th e only new info that's been passed
directly between you and the OX stat ion.
7. Va lid DXCC phone or CW contac ts must be two-way phone
or two-way CWo

Not so. The award says your mode was CW or phone when
you had contac t with 100, etc., OXCC countries. It may excne
many people w ith t ime delay changing to CW or the OX eta
lion may be so rusty on CW he can't recognize his own call,
but those are different problems. The mode type OXCCs really
c redi t the operator's expert ise in a f ield, not so much in pure
OXing.
8. The poor W9s (or Is , 2s, 3s, es. 5s, 6s, 7s, 8s, Is, VEs).

Stop com plaining about this curtai n, that d isadvantage, or
whatever. In the end, it's a ll equal.
9. Those who worK for a living have a disadvantage.

Those who want 10 work something badly enough l ind a
way. The best way is to have a ham for a boss.
10. aXers are obnoxious loudmouths and/or stuffed sh irts.

No more so tnan anyone el se, but they do tend to put a little
ext ra in their stations, be on t he ai r mor e, subscribe to
bulletins, and in general be more inlor med. In our area, OX~rs

are often c lub officers, invo lved in emergency work, mobile,
VHF, and RTTY.
11. DXers are nuts.

Maybe, but they do respond, like almost everyone, to cern
pelition, whether against someone else or themselves.
Seems like f ishing is the best parallel hobby. Every time yo u
th row in a line, you don't know what trophy you will come up

with.
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-::7 L~~lrOniCS .

• Remote control capability.

• Regulated voltage output as
required by the FT 207R and
TR2400 to conserve battery pack.

• Turns your 1-4 wan transceiver
Into a higher powered base
or mobile slation.

o Made with the quality and care
that has made Lunar the leader
In linearized amps.

• Can be used with any
1·5 watt radio.

• linearized so It's
compatible with SSB.

• Has pre-amp lor receiver
portion to Increase power and
clartty of Incoming signals.

• Amp and pre-amp functions
Independently controllable.

85 Kurtz Street, Suite 10. San Diego, CA 92110

f"ephone 714 299-9740 L.ouis N. Anclaux
ere.. 181147 WB6NMT

~" Lunar's new 2M 4-40P
Linearized Amplifier

makes your hand-held
synthesized transceiver

a GIANT!
1 to 4 WAns IM-
10 to 40 WAns OUT•

NEW MFJ DELUXE Versa Tuner II
$129.95 buys you one of the world's finest 300 watt antenna tuners
with features that only MFJ offers, like . . . dummy load, SWR, forward,
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ's Best Versa Tuner II ••.
Solid American Quality

95
This Is MFJ's best Versa Tuner II. And one 01

the world's linest 300 wall (RF outpul) tuners.
The MFJ·949 DelulCe Versa Tuner II gives

you a comnmanon of Quality. oetounaoce . and
teannes that others can', tcucn at this once
or any price.

PERFORMANCE: You can run your full uans
cever power output - up to 300 watts RF out
pUI - and match your transmitter to any reenuoe
from 1.8 thru 30 MHz whether you have coax,
balanced line Of random wire

FEATURES: A 200 wall 50 ohm dummy load
rets you tune up for maximum performance.

A sensitive meier rets you read SWR with only
5 watts and both torwarc and reflected power in
two ranges (300 and 30 watts),

A flexible antenna switch lets you select 2
coax lines direct or thru tuner, random wire or
balanced Ime and dummy load,

A large etncent airwound induclor 3 inches in
diameter gives you plenty 01 matctunq range and
less losses for more watts out

1:4 balun. 1000 vnu capacitors. 50239 coax
coonectors Binding post tor balanced line , random
Wire, ground IOx3x7 mcnes.

QUALITY: Every single unil is testae for per
romance aro inspected for quality, Solid American
consnuunon quality components

Tile MFJ-949 carries a lull one year uncono,
nona! oua.antee

Order from MFJ and try il - no obligalion, II
nOI delighted. reium II wi thin 30 days lor a re

fund (less shipping)
To order, Simply call us toll free BOO647-1800

and charge il on your VISA or Master Charge or
mail us a cheek or money order for $129.95
plus $4 00 tor shiPpinglhandling

Don't wait any longer to tune ou t that $WR
ano eOloy solid OSO's Order your Delu xe Versa
Tuner II at no obligation , today

CALL TOLL FREE. • • 800·847·1800
Call 601,323 5869 for technical information. cr.
der/repair status. Also call 601 323-5869 outside
continental USA and in Mississippi.

MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 39762



· .. at last . . .
your shack organized!

A beautiful piece ollurnilure - your XYL will love il!

$16450 S·F RADIO DESK
Deluxe - Ready to Assemble
Designed wi th angled rear shelf for your
viewing comfort and ease of operation .
FINI SHES: Walnut or Tea k Stain.
Floor Space: 39" Wide by 30" Deep

Additional Information on Request.

Checks. Money Orders. BankAmericard
and Master Charge Accepted.

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.)
__ DEALER INQUIRIES INVITED _ _ .... 65

Radio equipment
not included

-~-

Also Available ....
Floor Space: 51" Wide by 30" Deep

$192.50

YAESU FT·90 11

,

-.,. . ; . -
; ... ...- ..---.,,--~-DRAKE TR·7

TS·120S
TOP OF T HE LI NE. NUMBER ON E. IF YOU'RE T HE TYPE OF PE RSON TH AT WI LL SETT LE
FOR NOTHING LESS, WE'VE GOT WHAT YOU' RE LOOKI NG FOR. TOP OF THE LI NE FROM
THE THREE TOP LI NES. AND WE OFFER MORE TH AN JUST THE RIGS- SUPER SERVICE
AFTER THE SALE. CALL US SOON FOR A QUOTE ON YO UR NEXT RIG.

800-845-6~83ORDER TOLL FREE!
C.I .S.M.O.

~ 2305 CHERRY ROAD
ROCK HILL, S.c. 29730

Serv ice Department
Call 803·366·7158
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Fig. 2. Sample lis t of contacts fo r figuring score for the 1,000,000
Award.

WORKED GERMAN LARGE
CITIES

The WGLC Award is available
in three classes, There are no

TWO MODES AWARD

Thi s award requires the appli
can t to work 50 d ifferent coun
tr ies on CW, Inc luding Germany
and all six cont inents, and again
the same 50 countries on phone.
All contac ts must be made on or
alter January 1, 1962, to qualify.

GCR apply and award fee is
US $5.00 or 10 IRCs.

restrictions as to modes. There
are no band endorsements. All
con tac ts must be made by using
more than one band. Each ci ty
may be claimed only once re
gardless of band. All contacts
must be made on or atter
January 1, 1962.

Class 3- DX sta t ionswork 10;
Europeans musl work 20 cit ies.

Class 2 - OX stations work 20;
Europeans must work 40 cit ies.

Class 1- OXstat ions work 30;
Europeans must work 60 cities.

Should all your contacts be
made on CW, DIG has prepared
a special "CW ONLY" st icker
made available upon your initial
application.

German Large Cities are:
Aa ch en, A ug Sbur g, Berl in ,
Bielefeld, Bochum, Bonn, Bot
trop, Braunschweig, Bremen,
a rerrertreven. Darmstadt, Dort
mund, Dusseldorf, Duisburg,
Essen, Frankfurt/Ma in, Frei
burg. Gelsenkirchen, Gottingen,
Hagen, Hamburg, Hanover ,
Heid elberg, Heilbronn, Herne,
Karlsruhe, Kassel, Kiel , Kob·
lenz, Koln, Krefeld , t everkusen.
Ludwiqshaten. Lubeck , Mainz,
Mannheim, Monchengladbach,
MulheimlRuhr, Munche n, Mun
ster. Neu ss, Nurnberg, coer
nau sen. Offenb ac h/ M ai n ,
Oldenburg , Osnabruck, Reck
Iingh ausen, Re ge nsbur g ,
Rem s che id , Rh ed yt , Saar
brucken , Salzgitler, Solingen ,
Stu ttgart , Tr ier, Ulm, w anne
Eickel , Wiesbaden, Wilhelms
haven, Willen, Wurzburg, w uc
pertal.

And , at press time, I learned
the fo llowing c ities have been
added to the list of large Ger
man Cities: Erlangen, Furth,
xe tsersreutem. and Wallsburg.

GCR apply and award fee is
the usual US $5.00 or 10 IRCs.

As you can see, both DARC
and DIG have very extensive
award programs made available
for you and me. Should you wish
to inquire or for that matter sub
mit application for one or more
of the award s shown in this cor
umn thus far, may I suggest you
write our good friend DJ80T

aTH Postal Code
Ber lin 1000
Hamburg 2000
Duisburg 4100
Velbert 5620
l audenbach 6941
Bob lingen 7030

total at least 1,000,000

Band
BO
20
40
BO
40
15

Date
1616169
12Jll f68
11110/69
27111/69
1311 /68
1516167

Call
Dl71G
Ol6TZ
Ol 9KP
OJ80 T
DL2JB
Dl9XN

GCR apply and the award fee
is the same as with other DIG
awards -$5.00 or 10 IRCs.

WORKED DIG MEMBERS
AWARD

The W-DIG·M Award is issued
to those amateurs who submit
proof of working DIG members
on any band or mode with no
restr ictions as to date.

Three classes of this award
are Issued:

Class 3-DX stat ions work 15
DIG members; European sta
tions work 50 DIG members.

Class 2-DX stat ions work 30
DIG members; European sta
tions work 75 DIG members.

Class l -DX stat ions work 50
DIG members: European sta
tions work 100 DIG members.

A " CW ONLY" sticker is avan
able for making all contacts on
ON. GCR apply and the award
fee is $5.00 US or 10 IRCs.

INTERNATIONAL AIRPORT
AWARD

The IAPA will be issued lor
contact s with amateu r radio eta
tions in 50 dttterent cities with
an international airport . All 6
cont inents must be worked and
the app licant may claim only
one contact trom his or her own
country; the remaining 49 con
tacts must be made outside
you r country. All contacts must
be made after January 1, 1973,
and there are no band or mode
restrictions.

Fee for this diploma is US
$5.00 or 10 IRCs.

••

THE ONE MILLION AWARD

The 1,000,000 Award is issued
by DIG to those amateurs who
can accumulate one million
points by adding together the
postal codes of each German
station contacted. The same
postal code may be c laimed
only once.

In making application lor this
award, you r list o f contacts
would look something like that
shown in Fig. 2.

As you will note, the list of
contacts are made in order o f
the postal code number on the
right hand column. Some postal
codes may appear on your aSl
or In the Callbook as a one-,
two-, or three<ligit number. In
these instances, add zeros to
make it a four<lig it code (e.g., a
postal code may appear as 41 ;
add zeros to make It 41 (0).

available to recognize this ac
compli shment.

GCR apply and award fee is
US $5.00 or 10 lACs.

Awards

Class 1- OX stations must
work 2,000 European stations,
of whi ch 100 must be made on
the 40- and/or SO·meler band.
The requirement is the same for
Europeans.

No aSL cards are required.
General cert ification rules ap
ply. Shou ld all your contacts be
on CW, DIG will prov ide a
special ~CW AWARD" sticker for
th is accompli shment. Fee for
the WDXS Award is US $5.00 or
10 1RCs.

EUROPEAN PREFIXES AWARD
The EU-PX-A is issued by DIG

for contacts of 100 different
European prefixes on or atter
January 1, 1969. There are no
band or mode restrictions. En
dorsement slickers are awarded
lor 150, 200, 250, and 300 pre
uxes claimed.

Should all your contac ts be
on CW, Ihe sponsor has made a
special "CW AWARD" sticker

'rom page 12
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three White Tail Deer Award cer
tifi cate holders. For Novice
applicants, the requ iremen ts
are one contac t with an MMAAC
station or one contac t with a
White Tail Deer Award cer
t ificate ho lder. For shortwave
listeners , the requirements are
one MM AAC station heard or
one White Tai l Deer Award cer
tificate holder. A detailed list
showing name, call, and OTH 01
the station or stations worked or
heard should be accompanied
by one dollar US to cover
postage and printing costs. Pay.
ment may be made by cash,
check, money order. IRCs, or
USA postage cards, although
photocopies of OSLs will be ac
cepted. Contacts may be made
over any period of time, so dig
back through your logs. Also,
note any special endorsements
that you want on your award.
Repeater contac ts cannot be
used, but satelli te contacts can.
Send applications and informa
tion to: Gary Lorenz WD8JFF,
Awards Manager, MMARC, 3210
N. County Line Ad., Farwell Ml
4ll622.

--

NEW AWARD FROM PARS

The Poway Amateur Radio
Soc iety (PARS) has announced
that a handsome new certif icate
is now ava ilable known as the
~DistinguiShed PARS Communi
cator." The cert ificate has been
issued to promote amateur
rad io contacts between PARS
members and the amateur com
mun it y at large. To qualify for
the PARS certi ficate, operators
must contact 5 PARS members
(25 for San Diego county resi
dents) and then submit their li st
of contacts in log form with an
SASE to: Operat ions - PARS,
PO Box 996, Poway CA 92064.

WHITE TAIL DEER AWARD

The Mid-Michigan Amateur
Radio Club has announced the
first of a series of awards featur
ing the wildli fe o f Mich igan. The
cert ificate is available to all
licensed amateurs and snort 
wave listeners. The White Tail
Deer Award requi res contacts
with two Mid·Michigan Amateur
Radio Club stat ions, or contac ts
with one MMAAC stat ion and

•

-

WORKED A SHEBOYGAN
AWARD

Wi th activity on 10 meters at
an all t ime high, now is your op
portunity to earn the very attrac
ti ve W . A .S. (Work ed A
Sheboygan) Award.

All that is required is that a
contac t be made with any ete 
non in Sheboygan County, wrs
consin. on the t o-meter ban d.

To apply, merely send your
logbook in fo rmation to the
Awards Manager, Sheboygan
County ARC, Inc., Farnsworth
Jr. High School, Sheboygan,
Wisconsin 53081. As a gesture,
should you find that earn ing the
award is impossible to do, why
not drop the Jr. High School a
letter and arrange for a schedule
with one o f their amateurs.Their
club station is K9ERO.

ULSTER COUNTY AWARD

Today I received a very corn
plimentary letter about our
Awards col umn from Harold
Twiss WA2RXF, who represents
the Overlook Mou ntain ARC in
Lake Katrine, New York. In hi s
letter, Harold enclosed detail s
of a very nice award being of
fered through his c lub.

Th is award requ ires ap 
plicants to contact other ama
teurs residing in the New York
county o f Ulster.

To qualify, OX stations must
contact two amateurs in Ulster
County, while amateurs in the
continental US must make three
contac ts. There are no band or
mode limitations, and there are
no date rest rict ions either .

To apply, submit a li st of con
tacts giving usual logbook data
and enclosing the award fee of
50 cents or 4 IRCs to: Harold
Twiss WA2RXF, Country Lane,
Lake Katrine NY 12449.

d irectly: Eberhard Wa rnecke
DJ80T, Post tach 101244, 5620
Velbert 1, Federal Repu blic of
Germany.

There remain two additional
awards being sponsored by DIG;
however, I wish to caution you
not to apply lor them through
DJ80T. The fo llowing awards
have separate award custo
d ians.

ACTION 40 AWARD

This diploma can only be ap
plied for by licensed amateurs
having proven contacts with at
least 100 dillerent amateur sta
tions within one calendar month
alter November 1, 1977, on the
4O-meter amateur band only.

All modes are accepted. Con
test asos and crossband asos
do not count. Split-frequency
a sos do count, however.

Your appli cat ion must show
the callsign worked, the name
and OTH of the operator, mode,
and da te and time GMT. GCR
apply and award fee is US $5.00
or 10 IRCs. Mail your appli cation
and fee to: Klaus Kleine DJ1XP,
Fasanenweg 22, D-4714 Selm
Bark, Federal Repu blic o f Ger
many.

DIG DIPLOMA 77

This diploma requires appli
cant to work at least 77 DIG
members from at least 7 differ
ent countries, but only 7 X 7 (49)
DIG members out of one's own
country alter January 1, 1977.
The award is made for phone
only and mixed modes or bands
are accepted. Fee is US $5.00 or
10 IRCs. For further exp lanation
of this award or for submitt ing
appli ca tion , write to : Henry
Bielinski DC6JG, Werfstr, 245,
0-2300 Kie114, Federal Republic
of Germany.
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equatoria l descending longitude, subtract 166° from the ascending
longi tude. To f ind the t ime OSCAR 7 passes the North Pole. add 29
minutes to the time it passes the equator. You should be ab le to
hear OSCAR 7 when it is within 45 degrees of you . The easiest way
to determine il OSCAR is above the horizon (and thus within range)
at your location is to take a glObe and draw a circ le wi th a radius 01
2450 mi les (4000 kilometers) Irom you r CTH. If OSCAR passes
above that circ le. you shou ld be able to hear it. If it passes righ t
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 lor
each 200 miles that you live north of this line. If OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes; at
45°. ten minutes. Mode A: 145.65-.95 MHz up link, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz up link.
145.975-.925 MHz downlink. beacon at 145.972 MHz.

At press t ime. OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is CRP day on OSCAR 7, while Wednesdays are set as ide
for experiments and are not available for use.

OSCAR 8 calculations are simi lar to those for OSCAR 7. wi th
some important except ions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits duri ng each 24-hour period. The orbi tal
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits. make a list of the fi rst
orbi t number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. Ust the time of the first orbi t. Each successive orbit is
then 103 minutes later. The chart g ives,the longitude of the day's
first ascend ing equator ial crossing. Add 26° lor each succeeding
orbi t. To f ind the t ime OSCAR 8 passes the North Pole. add 26
minutes to the time it crosses the equator . OSCAR 8 will c ross the
imag inary San Frenctscc-to-Nortou line about 11 minu tes alter
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J : 145.90-146.00 MHz
uplink, 435.20-435,10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays. and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

Q,urtesy o f AMSA T
OSCAR Orbits~~

Any satellite placed into a near-Earth orbit sulfers from the
cumulative effects of atmospheric drag. The much publicized de
scent of the Skylab space sial ion was a graph ic demonstrat ion of
Ihese effects.

The OSCAR satellites are subject to atmospheric drag ,of course,
and the present period of intense solar activity has accentuated the
problem. During this per iod , our sun has been expelling huge
numbers ol charged partic les, some of wh ich f ind their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this reg ion that the OSCARs must pass.
OSCAR 8, in a lower orou than OSCAR 7, is the more seriously af
fected o f the two.

If the drag factor is not cons idered when OSCAR calculations are
performed , long-range orb ital projections will be in error. For exam
ple. by the end of 1979, OSCAR 8 was more than 20 minutes ahead
01 some published schedules. The nature of orbi ta l mechanics is
such that extra drag on a satellite causes It to move into a lower or
bit. resulting in a shorter orbital period . Thus, the satelli te arrives
above a given Earthbound location ear lier than pred icted.

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the t ime and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the f irst time
each day. To calculate success ive OSCAR 7 orbits. make a list of
the first orbit number and the next twelve orbits for that day. List the
time of 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 f irst ascending (northbound) equatorial cross ing. Add 290 for
each succeeding orbi t. When OSCAR is ascend ing on the other side
of the world from you. it wil l descend over you. To lind the
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Se rvi"e . I.ly lhis Order. WI! a re de l..Ii"1l
the requirem"ntlhal Canadian amat..ur
Ii"en.e". obl a in a Jl"rmit before
ope.ali"ll in lhe Unill!d States. A lell..r,
by Direction 01 th.. Commin;on. will bI!
",nl to thl! "dmini'lt" tion io Ca nada
and will conltitute a ...ork inl
. rnngeml!ol wilh Clo. d. 1o I"I!COllnize a
.imil.. privil"8" for American amaleur
IiCO'nOl!l!l 10 ope.atl! in Conada .

3. In viI! '" 01 Ihl! 10rellOins. Ihe

The Commi• • ion hao rl!""ived a leUer
from Canadian offici lll ...,eki"ll lo
modify lhe reciproca l."'."lI"mPll t to
. 110w amatl!urs 10 ope.all! Iheir .lal;o n.
in the o ther count!)" withou t .-..quiri"ll lO
~Ii"llperm;l. TM lre. ty ...h;ch
IJOv...... the U.S.-Ca...d ioo I"I!ciprocal
agree_nl. 11AS 2.5oOll. I latea;n paM.
"Each vil itins .matl!ur InQY (I!mph..il
oursl be .-..quil'l!d to tell i.I I!' and teCl!ivl!
• permil belore o pet. ti"ll .ny .mateur
I tation licensed by hit 10vl!mmenl.·· lt i.
Ihl!re lotl! in the di",... tio n o f "ach
countty to lo,,,go thl! tI!<luitl!ml!n t 01 a
permit,

2. We agree with the Canadian
,ove mment tha i de ll! lion o f the permit
T1!qui remenl ...ould be in Ihe be.t
inll!relt, 01both countril!l. Oftl!n.
a ma teur opera tors pl.nnin, vacatioos
a broad do not a llow enough time fo r
P""'C"ssinll thei. pp.mil applicahon _
Pe-rm lts ....p.-nl .. n unlll!<:<'s ....!)"
lonn.. lil)'_ The .......nll bll! purpote 1o,
h~ .-,ng a !H'nnit ~)·.Iem i~ to ma;n l..in ..
d.. l" boo ... on vist lOli ..m~Irur opl! r~ tOf"ll
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~il. TM Commission look thll achon
in order 10 .implily li~nlill,ll

.-..q" i,..,mPllI. in the Am.I""t R. d io
SPrvicl!.
lFFI!CTlVI D...T£ la nua ry 21 . 1980.

.I.DOIIlSH S: Federa l Communic. lion.
Commiltion, Waohington, D,C. 20554_
FOIl FUIITHI~ INFO~M"'TION C OHTACT:

Mauric l!] . lJePonl , Priv a te Rad io
Burnu. (2021~,

SUl'I'I.IMlNTA~Y ItlFOIlM...TION:
AdoptO'd :~mb.,. '_ i97ll,
R" lu....l; [)ooaombl!, IZ. I_

I . Since lY:U. lhe Unitl!d St. I"••n<!
Canadol hUI! by treaty al1o...1!d
amat"urs 01 "ach count ry 10 IIpI!rat"
theit amat"up rad io .t.hOlll in the other
count!)" und" r . spl!Ciall"l!cil""'Ul
D1!nn it prot:l!<lutl!_ISe-l! l1AS No_Z5081_

AOINCY: Fed Nal Communication.
Commis.ion ,
ACTIOH: Ord l!r.

SUMMAIIY: The Commi..ion autho riz"d
Canadi.n .m"lo,urs 10 operat" thl!i.
am. leur . I"lion. in Ihe Unit"" St" 1,,.
...ithoul .-..quirin, a n ope. a li"ll ~il
issul!d by IhI! Unil l!d Stalea_TM 1952
t,..,a ty ...hich eat.blilhl!d thl! U.s,.
Canadian amal"", recipPUClll l
. .... ll,lleml!n l l i"1!1 eoch count!)" thl!
oplion 10 .-..qui'" or nol .-..quite .uch.

41 CFR Part 11

IFCC 19-1941

Dotletlon 01 PeomI1 Requirement lor
canadiwl AmII lau" Oper.ling In the
Unit" Stat..

FCC
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(Seca, 4, 303. 48 Stat ...s amended, 1066. loot;
41 U,S,C, 1!>4, 303.)

Federal Communication. Commission.
Willi. m 1. Tricarico.
Secretory,

Pa rt 97 o f Chapte r I of Title 47 of the
Code of Federa l Regula tions is
a me nded. as follo ws:

1. In I 97,40. paragraph (al is a mend ed
ao fo llows:

111,40 S..llonMc....... ".q ulred .
la) No transmi tting s tation shall be

ope ra ted in the ama teur radio service
without being licensed by the Federal
Communications Commis. ion , ex cep t
that a n am ateur ra dio sta tion licensed
by the Government of Canada may. in
accordance wilh 1 97.41, be ope rat ed in
the United Sta tes without the prior
a pprova l of the Commi9Sion.

Comm is.inn finds th at amend me nt of
Part 97 to allo w Canadian Amateur
licensees to operate without a pe rmit is
in the puhlic interest. con venience and
neces.i ty. The speci fic rule amendment.
are set forth helow. Authority for these
amendments is contained in Sections
4(i) and 303 of the Communicahons Act
of 1934. as amended. and Article III of
TlAS 25011, Convention Between the
United St" te . of America and Caoada
Rela ting to the Ope ra tion by Citizen. of
f:ither C,,~ntry of Certain Rad io
Equipment '>r Stations in the Other
Country. Since the rule ch a nRes herein
ordered serve the public inte rest by
relieving an e ~istinl! restrichon, and
furthe r, since public comments. we
believe, would be unlikely. we are
dispensing wi th the prior notice and
public procedure provisions of the
Administ rative Proced ure Act as
unnecessary. 5 U.S.c. 553[bJ. The
eFFective date of the rule change. herein
ordered is January 21, UIIIO••o that
elimina tion of Ama teur Reciproca l
Permits will "ccur simullaneousl y in
both the United States and Canada.

4. Accordingly. it is ordered. that Part
97 of the Co mmiss ion's Ru les is
amended , effective lanuary 21. 1980, as
"et Forth below.

5. For further inFormation on these
rule changes contact Ma urice I· Oe Pon!.
(202) 254----61l64 ,

2, Section 97.41 i. redesigna ted
t 91,42, and a new t 97,41 i. add ed , as
follo w"

1 $7.• 1 OpenI llon 01 Canadian A.... t.....
SUlton. In lhoe Unllad Sial...

(aJ An ama teur radio s tation licen.ed
by the Government of Canada may be
operated in the United Sta tes wi thout
th e prior approval of Ihe Federal
Commun ications Commiuiun.

(b) Operat ion of a Canadian ama teu r
.tation in the United State. mu.t comply
with a ll of the following:

(IJ The terms of the Convention
Betwee n the United Sta te. a nd Canada
(TlAS No, 25(8) Re la ting to the
Operation by Citizens of liither Country
of C..rtain Rad io Eq uipment or Station.
in the Other Country , (See Appendix 4
to Part 97.)

(2J Th e operating terms a nd
condition. of the a mat eur .tation license
is.ued by the Gove rnment of Canada .

(3J Th e provisions of Subp arts A
through E of Part 97.

(4J Any furthe r conditions the
Commis~ion ma y impose upon Ihe
pri vilege of o perati "8 in the United
States.

(cJ A t sny time the Commiss ion may,
in its discre tion , modi Fy. • uspend , or
ca nce l the privilege of a ny Canadian
hce n.ee opera ting an amateur rad io
sta tion in the United Sta tes ,

3. Sections 97.42 and 97 ,43 a re
redesignsted II 97,43 and 97... .
re.pective ly, and re de . igna ted 197.43 is
revised to re ad as follow"

§ $7.43 Mailing _n lumlahad by
llun_ .

Each application shall set Fort h and
each licensee shall Furnish the
Commi..ion witb an address in the
United Sta te . to b.. used b y the

• •

Commission in serving docu ment s or
directing corre spondence to that
licen see. Unless any licen.ee advi ses
the Co mmiss ion to Ihe con lra ry. the
add ress con ta ined in the licensee's mo st
recent a pplicat ion will be used by Ihe
Commiss ion for th is purpose.
I'" 000.71>-'"""' F,I<d "_, 0-,,, ." ' ''I
81U-_ COOl' ' ' 'H1 ' --11

. 1 CFR Part 91

I RM-24'iO; RM-2666: f CC n-7921

Armotllur Radio Servlca; Amending
Rule. Concerning Availability of
Operalor LIcense

aOENCY; Federal Communica tion.
Commis.ion .
ACTION: Me mora nd um Opini on a nd
O rder.

a UMMAIIY: The Commis. ion grant. a
pe tit ion 10 allow a n amaleur rad io
opera tor to us e a pho tocopy of a n
a ma te ur license. whi le operating an
am ateur s ta tion. Thi s ac tio n am ends
1 97.82 o f the Amateur Radio Service. of
tbe Commission'. Rules and Regu a tions.
P'I'f:CTlYI OATl; December 21, 1979.

AOOII£SS£S: f ed era l Communica tions
Commission. Washington. D.C. 20554 .

FOil FUIITH£R INFOIIMATION CONTACT:
Priva te Radio Bureau, Personal Radio
Branch. Attorney Roy C. Howell. [202),.........

Adopted' Decemhf!r 4. ll179.
Released: December 12, HllIl.

1. The Commission has und er
considerat ion Iwo petitions requesting
a mend ment of 1 97.82 a n d 197,83. Th e
firs t pe tition. RM-24!lO. was filed on
November 25. 197. by Mr. Ronald K.
Long. Subs..quently. on March 1. 1976,
Mr. Robe rt L BinRham petitioned in
RM-21166 for an identical amendment to
the Amat..ur Radi o Rules.

2. Pe titi oner.' re qu ..st tha t th .. ru les be
a mended to remove the req uiremen t o f
ha ving o nly the origina l ama te ur radi o
opera tors' lice nse (pursuan l to 1 97.62).
a nd sta tion lice nse (pursuan t to I 97.83J
in the possession o f the control ope ra tor
of a n amate ur ra di o . ta tio n. Petitione rs'
a rgument for amendme n t of t 97.83 to
a llo w sta tion opera tor. to ha ve a
photocopy of their .tation lice nse in
their po. aeu ion. while ope ra ling a n
amateur rad io .tation. i. moot: a nd. the
reason i. because t 97.83 presently
allo ws this practice. l.e.

The o!iRinal Heen•• of each a maleu'
fla lion 0' a pho,ocopy the..,oI shall be posled
in a con.pieoous place in the room occupied
by the licensed operator while Ihe . tat;on is
being opera ted a l a fixed 10CBtion or ,hall be
kept in hi. pe"onal pm,.e,,;on

3. Petitioner, Mr. Ro bert L. Bingha m.
assert. that t 97.62 in it. pre.ent form
lac ks any conte mporary ad min is t,a tive
justi fica tion, in .ofar a s tec hno logical
adva nce ments have ma de this rule
ohsole te. According to peti tioner (Mr.
Bingha mJ 1 97.62 was e nac ted d uring an
era when porta b le or mo bile radio
ope ra tion was v..ry minimum: a nd ,
Ihe reFure, a mate ur radio s ta tions were
ge ne rally at a fixed loca tion. Howe ver.
today with th e adven t of ha nd held
porta ble un its . transistorized mobile
equipme nt. a nd the sma ll QRP
tran sceivers have made amate ur radio
o pera tion away from a fixed locatio n
ve ry easy.

Thus. as stated by pe titioner (Mr.
Bingham] .

The id.a of haog;ng Ihe licen... up on the
wall above the . Iation equipmeol i. no lonse,
the proper way 10 do 1111 you a re one of those
who praoHce ene 01 the... th....e lypea of
operations a way lrom home.

4. Pe titioner, Mr, Ronald K. Long.
a rgues Iha t I 97.82 is undu ly t eslricli ve:
a nd , with the widely increasing mobile
opera tion of amat eu r rad io s lalie ns,
1 97.62 effectively requ ires tha t the
o riginal license be ca rried in tile
persona l wallet or purse where it ma y
eas ily become damaged or lost. Hence
~ 97 ,112 causes grea t incon ve nie nce to
Ihe ama te ur rad io operator while
opera ting a portable ama teur radio

. ta tion . Th.. only filed comment [filed b y
Mr. Philip A. IJtchfield) like wi.e asserts
that t 97.62 i. unreasona bly restric tive ,
The comm..n t s la tes.

Coolinual cart}'ing of Ih. o' iginat 0000
make. ,h. ori./lina l illegible. aubjce' to
mutilalioa and po..ible 10... and lhua
,...qUiring "'ptacemenl of same,

5. The Commiss ion finds merit in
petitioners' proposa ls to amend t 97.62.
The ad mini s tra tive in t..n t of 197.82 is to
provide the Enforcement Divi .ion o f the
Field Opera tiona Bureau ready
avail ability of the a m a teur opera tors'
license to aid e nforcement purpo.es ,
The ready availability in leres t o f 197.82
Is .ati. ifed if a ma le ur radio operatora
produce a photocopy of Ihe ir origi nal
license to an en forcement official. The
Commission fully underatands and
agrees with petitioners , tha t witll tile
inc ide nce of po rtable and mob ile radio
s ta tion operat ions. the requirem en t of an
amateur radio operator to ca rry the
origina l licens.. may resul t in
unnecessary damage or loss to the
doc umen t during the five year life of th e
license .

6, Since no party wo uld be adv ersely
affec ted b y lhe rule change•. and
ad ve rse pu b lic comments would be
unlikely. we are di spensing wi th prio r
notice and public procedure provisions
of the administrat ive Procedure Act as
un necessa ry , 5 U.S.C. 553(b) .ln view of
the foregoing. it is orde re d. e ffec tiv..
Dece mber 21. 1979, Ihat Pa,t 97 of the
Commission's Rules and Regula tions is
amended as shu wn below. AUlhorit y for
this action is pursu a n t to Secllon 4(iJ
and 303 of the Communications Act of
1934, as amended . Further informal ion
about this action by the Commission
may be obtaine d b y contacting Roy C.
Howell. Persona l Rad io Branch. Private
Rad io Bure au. FCC. 2025 M Stre e t, NW..
Washingto n. D.C. 20554.12021254-6684,

ISec, . 4, 303. 48 SIa L. as amended. 1066, 1082,
47 U S c. 154. :JIl.1)

Fede,al Communications enmmiss;"n.
Willia", Ttlcorieo,
Secretary

Part 97 of Chapter I of Title 47 01 the
Code of the fe de,a) Regula tions is
amended as Follows:

1, Section 97.82 is a mended 10 read a"
follows:

§ 91.g2 A.,s i..b-Ilily 0 1 operstor ticense ,
Each amateur rad io operator must

ha"e the "riRinal or a pholocopy of his
or her operator license in his or her
personal possession when scrving". the
con trol operator of a n a rna h'ur rad io
.tation. The ori8inallicense shall be
available For inspeclion by an y
"uthori.ed Gu vernmenl official upon
request made by an autho rized
re presen ta live of the Commission.
except when such license has been filed
with applica tion For mod ificillion or
rene wal thereof. or has been mutilat ed,
los t or destroyed. und requesl has been
made for a d uplicate license in
accordance with 197,57,
I". nn"._ ,.,.. F,"'"' u_ ,._>s. • " '''1
",eLi"" coot: 0" '-0'--11

47 CFR Pert 97

IDocket No. 2067t; FCC 7H59J

Requiring VOlunteer Examlneftlln the
Amlleur RadIo ServIce To SubmIt
Photocoples of TheIr Operator ueen••
With Their Requeatl lor Eaamlnatlon
Paper.

AotNCY: Federal Communications
Commission.
ACTION: Report and O rder.

'UMMAIIY: This Re porl and Order
te rminates a Nolice of Proposed
Rule making wh ich proposed to a m end
the Amateur Radio Service Rule• . The
proposed amendmenl would have
req uired volunteer exa mine.. to aubmi l
a photocopy or their cwnllcense to the
Commission when re ques ting
permi..ion to ..xamine others. This
proceeding hal bee n terminated because
a me nd men ts al ready adopted by th e

Comm ission hav.. mede the p rcpoeed
amendmenl unneceeeary.
IFRcnll1! PAn: Non-Applicable.

ADORESU' : Federal Commu nica tiOn!
Commission, 19t9 M Stre et NW.,
Washington. DC 20554.
FOil FURTHEIIINFORMATl ON CONTaCT:
Jud ith 51. Ledger_Roty. Rules Divis ion,
Pr;"a te Rad io Burea u. [202J 634-~443 .

Re port a nd Order (Proceeding
Terminated)

Adop,ed , Decemhf!r 111. 1l179.
Release<!: Janu. ry 1. 1980.

By the Commisston:
In the matter of ame ndment orPart 97

o f th e Commi..ion·a Rules to require
volunteer examine.. in th e Amal eur
Radio ServIce to submit photocopies of
lh eir o pera tar license with their requests
for examination pepe...

1.011 December 19. 1975, the
Commission adopted a Notice of
Proposed Rulemoking proposing
amendment of t 97.29 (which is
presently 1 97.28) of the Ama te ur Radio
Service Rules. 57 F.CC 2d 797 11976]. 40
FR 59602 (1975). At Issue waa the
manner in whicb the Commi..ioll
permitted licen.e examlna tlons by mall

2. AI th e lime the Notice wu
released. the examina tiona fo r the
Novice. Teclmiclan, e nd Condi tional
clasaUcenscs w..re conduc ted by mail.
Prospectlve licensees would select a
q ualified volunleer ex aminer who would
Ihen conduct th e telegraphy porlion of
the ex a m for Ihe applicant. U the
applica nt pa....d th il portion, the
v olun teer examiner would aub mlt a
..'rillen reque.t to the Commission for
perm ission to adminisler the writte n
portion of the exa mteettcn. In order to
qualify as en examiner. the Commission
required ..ach volunteer 10 atate that ha
wee 21 y..ars old. and held an amateur
license of a class higher than that sough l
by th e applicant. The Commiss ion
would then forward the written
examina tion to the voluntee r examiner
who in tum would edm ini. ter the e xa m.

3. By Dece mber 1975. the Comm iss ion
had d iscovered aubatantia! a b uses of
this licens ing procedure. Volunteer
e xami ners had cla ime d quelification.
they d id n ot posse... and some names
submitted a . volun teers proved to be
f!c h tous. Howe ver, th e Commiss ion did
not have sufficient reSOurCes to verify
e , 'ery vol unteer examiners'
q ualification• .

4. In orde r to limit ab use, and preserve
the integri ty a n d falme~s of the mai l
exa mina lion progra m. th e Commission
prcpc sed 10 amend Sedion 97,29 10
requi re ,'olunteer el< a mine rs to subm it a
ph ot<>eopy of their a mateur lice nse when
requesting e xa mina tion pa pe rs . The
Commission re ce ived five commenl••
Fuu, of which o pposed the propos"d
amendmen t and suggeste d tha t lhe
Commiss ion Improve lis own inl e rnal
p ro ced ures for verificat ion ra th"r than
impose any add iliona l burden on
vo lunteer exam ine rs. O ne partici pa nt
pointed out that the added ex pense to
Ihe examiner migh l well d issua de
would-be vo lunteers from pa rticip a ting
in the licens ing pro~ra m. O ne volunteer
ex aminer who filed comme nts felt that
th e n..ed to ma inta in the integrity of the
program outweighed any d i.adv a n lage
to the <:K aml ners.

5. The prohlem of fraudulently
obtained licenses was a lso. in part, the
sub ject of the Nolice of Proposed
Rulemoking in DocleI 202f12. 49 f .C.C.
ad 1175 (1974). O ne of the broad
objective. of this d ocket waS to
minimize any adverse im pact o n
presently licensed amateur. while a t the
sa me time en.uring the vital ity of the
mail exa mina lion processea. In jls Firsl
Report ond Order, 59 F.C.C. 2d 877
(1976]. the Commission. lfIlided by th ..
vlews of an e . timal ed 4,000 pa rtic ipants,
modified Its proposals to ass ure that no
amateur who already held a license
would be harmed by new licensing
procedures. The procedures ado p ted in
the First Report and Order were
des igned to limit the availabillty of
voluntee r-lIdmini.tered examrn euone to
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all of which are programmable
from the keyboard. ThUS, COs,
test messages, station oescrto
none. etc., can be "canned" for
smooth and easy operating.

There are also a number of
nice-t o- have technical and
"housekeeping" features built
into the Macrotronlcs unit.
These include automatic car
riage return and line feed (auto
CRlLF), automatic unanut-on
space, "auto diddle" (In which
the " LTRS" character Is sent
whenever the transmit buffer is
empty), automati c scro lling
(where lines o f text move up the
screen as it fills up), and
automat ic 1Q-minute 10 In which
the CW 10 message Is automati
ca lly inserted every 10 minutes
trom the start of the send mode
to keep one legal during long 
winded contacts.

Another handy feature is
KOX, or keyboard operated
transmi t , anal ogou s t o the
push-to-talk (PTT) of SSB opera
tion, which keys the transmitter
automatically on send and un,
keys on receive. This highly
des irable feat ure permit s lull
station TIR control from the
PITs keyboard. And, not to
overlook any of the PITs cape
bilities, the M650's designers
have allowed the unit to "pig·
gyback" on to the digital c lock
that the computer contains . As
long as the PET is left running
cont inuously, you can even
send the present time in UTC at
the touch of a key!

The M650 contains a built-in
phase locked loop (PLL) democ
ureter and an LED indicator for
"visual cue" tuning .There is also
provision for connecting an ex
ternal TU (terminal uni t) and an
optional loop keyer module. No
externa l power supply is re
qu ired.

CW, Too

In additi on t o i t s RTlY
capability, the M650 is also
ready to go with Morse encode
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(b) Applicant. who ,bow by ..
physid all·' certl8eallOll lhtt they .IN
""abla 10 "ppe... .II a Commi..lon
eu llllnalloll pollli bec:&u..e of ..
prolnlcled diMbiUly prnenttna lnlvel
59 s.cc, Zd ..I I?lL

... n.. ..~enla 10 Iha Amateur
RuIn adopted In the Pint kporf ond

and decode with the PET. The
Morse program allows cont inuo
ous speed adjustment from 1 to
100 wpm in any of three modes
- rece ive, send, and code prac
tice.

In the rece ive mode, a CW
signal wi ll be automatically
decoded and be presented on
the vi deo monitor screen .
C ha n ges i n the sending
station's speed are automatl
cally corrected for by means of
an exponential smoothing teen
nique. In the send mode, the
M650 acts as a keyboard·
actuated keyer-whatever is
typed in is encoded and directly
keys the transmitter, although
the keyboard is buffered as in
RnY. This allows for Mtyping
ahead" and overall smooth code
transmiss ion, In the code prec
nee mode, the computer speed
may be changed at any t ime by
simply typing in the des ired
speed in wpm. A special feature
is one that allows any key (or
bug or electronic keyer) to be
used with the unit. The decoded
text is di sp layed on the video
monitor. Th is provides a good
means of monitoring and im
prOVing one's sending "f ist." A
sidetone oscillator allows for
connection 01 a speaker for
code practice or "processed
audio" reception of rece ived CW
signals.

Interface and Software

The M650 includes an RS232
input (for use with an external
TU), scud-state mult iple keying
circuits that will key positive or
neqauve vollages, and neces
sary Interconnecting cables and
connectors for hookup to the
PET.

The software consists of two
computer programs, one for
Morse code and one lor RnY,
supplied on two cassette tapes.
Both programs are written in
BASIC for the PET, with rna
chlne-Ianquaqe subprograms.
Each prog ram requires 8K of
RAM, This is easily accommo
dated on the PET, although only

~ ill~ llJ2JU provided ..
worklble ..Ul!IT\.IIlI.... to tba Pl'OPOW"
pul forth In thh dod<et. On the bu ll of
these . ment! me1lla, .nd tba negall....
pIlblie reaeli,," fr'OIll the amaleur
communily.lba CommiMiorr. belie..."
th.allba pIlblic lnlere'L coll,"cnience alld
nccenity It be'l .....ed by thllt
lennination of thla proc:eeding.

one program - Morse or RnY
can be stored at a given t ime,
The RTTY so ftware was oe
signed by Wayne aejnoonar and
the Morse so ftware by Ron
Lodewyck N6EE. Lodewyck is
the co-author o f Radio Shack's
level l , level II, and Disk BASIC
instruction courses and Com
modore's Basic BASIC tutorial.

Does It Work?

To borrow an old phrase - Mas
advertised." And more. The thick
(2B-page) user's manual was
very well written and compre
hensively covered installation
and operati ng procedures. No
major dilliculty was encoun
tered in setting up the unit,
despite my never having cper
ated on AnY before.

Putting the unil on the air
recalled days some 25 years ago
when I put forth my first Novice
DN "CO". Feeling aga in like an
unsure beg inner, it was neces
sary to refer to the operating
manual for the f irst few days to
get the Mhang" of making con
tacts and to keep from being
"overrun and overwhelmed" by
the many bui lt-in automa tic
features. l earning just how to
automatically send RnY cas,
respond smart ly to incoming
ca lls, make use of the " instant"
rep lay lunction, bring up the
preprogrammed messages, and
do other neat little "tricks" with
the unit was an experience. I'm
still explor ing the M65O's power
tu! capabili ties and expect to be
for some time to come.

Gett ing the MacrotronicsiPET
system on the air was strictly a
matter of learning how to har
ness the system'S potential. All
the functions were run through
and checked; there were no
glitches or "bugs" detectable in
either the RnY or CW pro
grams. Despite the newness of
the product, Macrotronics has
been running the programs for
some t ime in pre-product ion and
seems 10 have gotten the pro
grams and hardware right be
lore going public.

To be objective about my ever
uation of the M650, irs only fai r
to pass along some comments
regarding " hands-on" perter
mance, operating charac ter-

Accordingly, by ..uthorlly contained in
Sediona 'Ii] and 3O:l{.) of tbllt
Communlca tiont Act of 11134, ...
amended:. IT IS ORDERm thai this
proceedin3 It rssom...AlTD.

Yodr<al Comm....._ c.o..u.luioa.
V"illia..J.~_.
istics, and features. In no way
are these intended to down
grade what is an excellent prod
uct, one that has forced a real
breakthrough in ham RnY and
CW technology. Here's what I
found:

1. The M650 does tie up the
PET, which must be loaded and
kept running if it' s to be a full 
time system. And , as men
tioned, the program must be
swapped out between the RnY
and CW modes. It takes about 4
minutes to load each program
and another 30 seconds to ini
tialize the variables and load the
rnacb tne-tancuaae subpro 
grams in the CW mode.

2, The tz-prn Molex'!l connec
tors at the two rear-panel user
ports were f ine, but RCA-type
phono jacks would have been
more convenient to hook into
the transceiver 's aud io ln.
puUoutput jacks, keying ci rcuit,
AFSK input, etc. As it was, I in
stalled single-hole mount RCA
type jacks (Radio Shack *274
346) on the rear apron rather
than use the Molex connectors,
Also, a longer cable cou ld have
been prov ided to reach t he
PET's ports.

3. With the PLL circuit of the
M650, CW must be received in
the transceiver's USB or LSB
mode, using an SSB rather than
a CW filter. The PLl has a lower
limit of 800 Hz and thus can't
work with the typ ica l narrow
bandpass DN filter, unless the
rig happens to have an Mi_f shift"
c ircuit which can be used to ln.
crease the center frequency of
the CW filter passband (the Ken
wood TS-82O and TS·180 are rigs
that have this feature). Obvious
ly, this requirement presents an
annoyance in trying to work two
wayCW,

4. Some RFI is generated by
the PET, and tt's aggravated by
the interconnect ions with the
transceiver. This was only seri
ous on weak signals in my
shack. If you experience prob
lems from RFI, use shielded in
terconnecting cables, be sure
the equipment is well grounded,
and feed the antenna with coax
ial cable to prevent RFI from the
computer from being picked up
by the transmission line. If the



t· ... ..SM' TTfll
GA'''''

whether there are special reo
quirements for your telephone.
Electr ically, the Te lepatch
works fine without the addition
al Ma Bell hardware.

Low-pass AFI pi-section fil
ters are provided on both sides
of the phone li ne input to pre
vent stray rf coupli ng wh ile
transmitting. Two separate au
dio transformers are used in the
Telepatch to ensure adequate
input/output iso lation.

Typica l of previous products
from MFJ which we have exam
ined, const ruct ion of the rete
patch is c lean and uncluttered.
Component va lues are ade
quate for the job, and to lerances
are we ll with in range for the ap
plication.

The Telepatch is accompa
nied by several mimeographed
instruction sheets, a complete
schematic d iagram, and block
d iagrams for typical rnsteua
nons. The d iagrams provide vir
tua lly all the hookup mtorma
non needed even without the
text!

For the well-equipped ham
shack - espec ially for the traffic
operator - we wou ld re com
mend a phone patch of the can
ber o f the MFJ rerepetcn 620 or
624 ($49.95 and $59.95 plus S3
sh ipping). MFJ, PO Box 494,
Mississippi Stale MS 39762, or
MFJ dealers nationwide. Aeader
Service number 47.

Aobert 8 . Grove
Brasstown NC

AEA INTRODUCES NEW l OW·
COST COMPUTERIZED MORSE

KEVER

A new mtcrccrccessor-oesed
Morse keyer - the MK-1 - has
been int roduced by Ad vanced
Electronic App licat ions (AEAj of
Lynnwood, WaShington.

The MK-1 incorporates more
than 20 special features. II can

~.
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MFJ 's Telepatch.

continuous level ad justment
between the speaker output and
the telephone line. Similarly,
" Transmitt er Ga in" prevent s
overdrivin g the mike input of the
transmitter from the telephone
line.

For manual operation, the
null cont ro l is unused. but with
VOX, that prov ision is a real ad
vantage. Obviously, receiver
audio could be coupled back tn
to the transmitter, keying it up
each t ime a signal is received.
By feeding the received audio in
to a balanced bridge, however,
the audio signal does not ap
pear at the microphone [ack, en
lyon the te lephone li ne. A sep
arate " Null Adjust" pol permits
ca reful setting o f th is function.
In some installations, the null
c irc uit components will not pro
vide a proper match for the
audio load, and a change in c ir
cuit capacitance may be re
qu ired. The technique is de
scribed in the literature included
and extra so lder pads are pro
vided on the c irc uit board lor
additional capacito rs.

When properly pruned, the
null c ircui t will provide some 30
dB o f attenuation, assuring
good VOX operat ion.

The rear apron of the attrac
tive Ten-Tee cabinet displays an
array of jacks and terminals fo r
custom requirements. Separate
m icrophone and speaker jacks
as well as transmitter input and
receiver output jacks are ec
cesstbte. They are standard
RCA phono jacks. A two-screw
terminal st rip is used to inter
connect the phone patch with
the telephone line. Since some
local public service regulations
may require the use of a coupler
between th is accessory and the
terepnone line, it would be a
good idea to contact your ser
vice representative to find out

TAs-aos tha n PETs, so if you do,
you're also in luck. Macrotron ics
has introduced systems for
other popular computers, fn
eluding the TRS-BO, Apple, and
Exidy Sorcerer. The MBO and
M800 are for the TA~, the lat
ter being a super-deluxe system
requ iring a Level II 16K TA&80.
The A650 is designed to mate
with the Apple, and the sao nar
nesses the capabilities of the
Sorcerer . In addition, a less
expens ive PET interface, known
as the M65, is also available. II's
similar to the M650 but has tew
er features and doesn't include
the cabi net. At present, all of the
interface units are sold in wi red
end-tested form only (the MOO
and M65 were once avai lable as
kits).

Other AnY accessor ies and
equipment o ffered by Macro
tronics include a Baudot/ASCII
interface for a printer and a
plug·in loop keyer module. An
AFSK tone module for use wi th
SSB t ran sm iller s is also
planned.

The M650 is sold by Macro
tromce. Inc., PO Box 518, Keyes
CA 95328. Price is $210 deliv
ered. Reader Service number
44.

MFJ PHONE PATCHES

MFJ, famous for its quality
line o f amateur radio acces
sories, has just released two
telephone patches for amateur
radio applicat ions. Since both
patches (models 620 and 624)
are identical exc ept l or the
signal level meter, our review is
applicable to both models.

The MFJ 'rerepetcn is funda
mentally a hybrid phone patch
designed to transformer-I nter
co nnec t a te lephone l in e,
re ce iver aud io o ut pu t, and
transmitter m icrophone input.

To prevent the receiver audio
from tripping the voice-ac tuated
transmitter ci rcuitry during VOX
operation , an adjustable null en
cuit is provided, settebre by a
front panel contro l. This high.
lights one advantage which the
624 ha s over the mete-tess
620 -louChups and trimming
may be made while watching
the meter response. Otherwise,
initial setup of the 620 will re
quire patience, tr ial and error, o r
the use of auxiliary test equi p
ment.

As shown in the photo, the
Te lepatch has lour control s.
"Receiver Gain" accommodates

Karl T. Thurber, Jr. W8FX
Ft. Walton Beach FL

interference is especiall y
severe, ferr ite beads on the in
terconnecting cables should
help.

5. The M650's CW funct ion
worked especially well. How
ever. the oc e re tcr-s etec tec
speed has a recognit ion range
0 1 approx imately - 30% 10
+ 40% of the set speed. If the in
coming signal is outside this
range, you have to reset the
speed. Also , character-spacing
-ececs'' are fixed, so that if the
station you are in 050 with isn't
sending iette r-pertect. "sw ing·
less" Morse, reception will be
garbled. The system is et its
best when communicating oe
tween stations using machine
or electronic-keying systems.
Taped code practice and ON
bulletins from W1AW, lor exam
ple, make excellent copy.

6. The PLL circui t was very d if
fi cult to "opt imize" for solid
Any copy, and the single LED
didn't help too much in nne
tuni ng signals. I l ound that
whereas a weak 54·55 signal
wa s enough to resu lt in good
copy on ON, an 57-59 plus sig·
na t was required on AnY for
reasonably carure-tree recep
tion. The manufacturer makes
no bones about the fact that for
best results, a separate demod
ulator (TUj, such as their acces
so ry FSD-1 , shou ld be used. My
experience confirmed their rec
ommendation, and a oemocuta
tor will be high on my "nice-to
have" accessory list. Space is
avai lable inside the "oversize"
M650 cabinet in which to mount
the FSD-1 or a home-brew de
modulator board. The Iront pan
el contains two DPDT switches
for use with the FSD-1 or other
accessories, and there is a
meter cutout wi th a Macrotron
ics logo cl everly installed in its
future position.

7. The inst ruction manual is
well wrilten, but what is needed
are sma ll plasticized cards
one each for Any and CW
to use as "cheat sheets" to reo
m ind the operator of authe tunc
tions at his command. I found it
almost too much to try to re
member how to "bring up" a cer
ta in function or to d ig it out of
the manual during a not-end
heavy 050.

About the only other "com
plaint" worth ment ioning is that
several months elapsed alter
the est imated delivery date be
lore the PET interface adapter
was ava ilable for sh ipment .

No PET? More hams own
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easily made using standard 22
AWG solid wire. -crrcurt Mount~
prototype boards are available
in a range of sizes from small
modules designed to hold a
single IC up to 1020-point panel
mou nted boards complete with
binding post s. All separate
modules are interlocking and
also feature screw holes for per
manent mounting. Delivery is
from stock at local electronics
retailers or di rectly Irom OK
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poration has introduced a new
series of "Circuit Mount" boards
for electronics projects and pro
totypes. All boards feature sci
ceness insertion-type sockets
on .100 inch cen ters. Each row
has 5 common points. Larger
boards also feature 40-point bus
lines, while a separate bus strip
mod ule is a lso available. All
boards can accept standard
component leads including
DIPs, while interconnections are

automatic cw-eceec tracking , a
tuning eye (LED), input filtering,
and an internal speaker. A
switch on the back 01 the unit
sets the Field Day lor CW or
ATTY. When receiv ing code, the
characters travel across the
screen from right to left. The
charac ters are big ('12 inch) and
are easy to read.

The Field Day computes in
coming code speed automati
cally.Once you've tuned in a sta
tion, the unit can adjust to the
code being sent , and then it
beg ins to display it properly .The
speed display is optional; thai
is , you can turn it on or oft.
Speed is displayed on the two
left-most readouts.

The input fil ter is abou t 200 Hz
wide and it separates interfering
signals well . It is usually posai
bre 10 tune in one of three or four
signals heard and get accurate
copy.Two signals right on top of
each other, in frequency and vol
ume, could not be separated.
Tuning of CW signals is made
easier by the tuning eye. You
must rotate the tun ing dial on
you r receiver un ti l the LED
pulses with the incoming code.
Once the eye is blinking , the
Field Day automatically com
putes code speed and start s ere
playing the code on ten alphanu
meric displays.

The smart code editor is
engaged by pushing an EDIT
button on the fron t panel. The
edit ing program makes the Field
Day an unusual code reader.
The editor allows "sloppy" code
(incorrect in ter-character spac
ing or dot-dash weight ing) to be
copied . Really poor code can,
however,fool the Field Day.

Field Day is a product of Kan
tronics, J202 E. 23rd st.. Law·
renee KS 66044; (913}-842·7745.

PROTOTYPE BOARDS FROM
OK TOOL

OK Machine and Tool Cor-

KANTRONICS' FIELD DAY

Kantronics' Field Day is a
Morse code and raototetetvoe
reader wit h automatic CWo
speed display. The unit is sen
contained with built-in alphanu
meric displays, power supply,
and RTTY/CW demodulator. The
heart of the Field Day is an Intel
8035 microcomputer with a spe
cial ON decoding program.

The Field Day is easy to rn
stall. Simply connect the power
cord to 117V ac and an audio ca
ble between your receiver ear
phone jack and the Field Day
audio inpu t terminal. The Field
Day is compac t , measuring
3.44~ high by 8.5" wide by 9.25"
deep. It fits snugly beside or on
top of your main station units. A
tilt handle on the case is easy to
adjust and allows lor opt imum
viewing.

Special features on the Field
Day include a speed display,
code display, Morse copy, ATTY
copy, a "smart" code editor,

easily be programmed 10 send
code at any rate between 2 and
99 wpm with precise full weight.
ing control. The operator can ad
just the dot to element space
ratio from 0.5:1 to 1.5:1 and the
dash to element space ratio
from 2.0:1 to 4.0:1 .

Other features incorporated
in the MK·l inc lude: selectable
semr-automenc "bug" mode,
automatic stepped sidetone fre
quency selection, iambic key.
ing , operation on 9to 16 volts dc
at 200 mA, and transmitter out
put for grid-block or transistor
c ircuits.

All con trol of the keyer is per
formed with a keypad mounted
on the top surface of the case.
Mat ing connectors are supplied.

For more information on the
MK-1, contact AEA, PO Box
2 J60, Lynnwood WA 98036;
(206} 775- 7373. Reader service
number 2.

The Fie ld Day from Kantron ics. "Circui t Mounts" from OK toot.
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Corrections

The Skytee acoustica lly tuned CW speaker.

Machine and Tool com; 3455
Conner Street, Bronx NY 10475.
Reader Service number 54.

USER'S REPORT- THE
SKYTEC CW SPEAKER

During these days of rapid ly
skyroc keti ng inflation, It 's
becoming increasingly difficult
for one to tru ly get t us money's
worth when buying almost any
item of an inexpensive nature.
That single sit uat ion prompted
me to write this report on a very
outstanding and beneficial unit
- the Skytec acoustically tuned
CW speaker, Originally, this Ht
tie gem captured my attention
by its attract ive and novel ap
pearance. Once connected to
my transce iver, however, I fou nd
this "sing le-frequency" speaker
more practical than my FT·
901DM's CW Ii lter or audio peak
filter . .. and that's a statement
which wi lt requ ire substan.
ttaucn.

Narrowband i-f f ilters, while
providing very sharp selectivity
10 reduce adjacent channel m
terferen ce, c reate a certain
amount of "ringing" in the out
put. This is caused by propaga
t ion delays introduced by circuit
components o f the filter. Thus,
the more narrow a bandpass,
the more pronounced its ring·
ing. An audio f ilter usua lly pro
vides extreme selectivi ty and
amplification at the reproduced
audio frequency, resulting in a
form of " tunnel vision" centered
around one's operating frequen
cy (some aud io f ilters elim inate
this problem by provi ding vary
ing degrees of select ivity; some
do not).

The Skytec CW speaker is an

In "What Do You Do When
Your Rotator Dies?" (November,
1979, p. 149), the connection of
the diodes shown across the
electrolytic capaci tors is in er
ror. The diodes should be con
nected with their cathodes to
tne posi tive sides o f the elec
trctvncs.

Our thanks 10 K6WX and
N4AHI for pointing this out.

Gene Smarte WB6TOV
News Editor

I'm sorry to report that Ihe $30
dig ital vol tmeter (73, January,
1980, p. 83) is no t available as a
kit from Beckman Instruments.

ideal so lution to both 01 these
dilemmas, A des ired signa l can
be sharply peaked by apprcxi
mately 20 dB, yet adjacent cnan
net signals can still be heard
redu ced in volume. This means
the 5kytec filter doesn't need to
be removed for CW band scan
ning.

The Skytec unit f ilters directly
at the room level, eliminat ing
any ringing - a very pleasant
change from i·f f ilters. One
might wonder how effective
audio-range filtering compares
with i·f filter ing, since it can't
compensate for agc attacks by
strong signals. Unless the in
terfe rence is dead on frequency,
only a slightly varying audio
level is noticed wilh the Skytec.
In fact, if one doesn 't watch his
a-meter. he probably will not be
aware o f that adjacent channel
interference.

If the station transce iver em
ploys a medium bandwidth i-f fil
ter, its use In conjunction with
the Skytec filter provides an un
bearable combination capable
of fi ltering at both the i·f and
audio levels ... and it st ill reo
duces the tunner-vrsron-tyoe op
eration. I'm particularly plea sed
wit h my Skytac'a abi li t y to
reduce band and power tine
noises. Since t he se raspy
sounds fall outside the CW
speaker's frequency range, I'm
often unaware of their presence
until disconnecting the Skytee
unit. A tuning sleeve on tne
speaker's Iront allows the op
erator to set the desired fre
quency peak between 600 and
750 Hz, and the unit's attrac
tiveness makes it a functional

Although it was planned as a ki t
when accepted lor publication,
l ime didn't allow me to provide
one! I want to thank all those
people who wrote for mtorma
tion on the kit, thOugh.

I would also like to make
some corrections to the article,
"Bui ld this $50 Mini-CounterM

(December , 1979, 73). In Fig. 3 (p.
60), the resistors going to the -b''
and "g- pads on tne IC are re
versed. And the nearby -msutat
ed jumper" connects in only two
places. There's no connect ion in
the center of the wire.

Gary McClellan
Fullerton CA

conversat ion piece for any CW
operator 's setup.

This report is being written
following an enjoyable contact
with VU2GO on 2O-meter CWo
VU2GO's signal was quite weak
a nd t here was aRM . The
901OM's bandpass was set at 1
kHz to prevent ringing Irom turn
ing the signal into a mass of
echos. The aud io peak filter add·
ed too much ringing and pre
vented fo llowing sma ll changes
in VU2GO's signal. The Skytec
speaker boosted the VU signal
while permitting slight rrec uen
cy changes to pass wi thout at
tenuation. I hard ly heard a UAfl
and a JA2 of/ to the sides 01our

Ham Help
, have all issues of 73 from

about 1964 to December, 1979,
and I am just ou t 01room lor any
more.

I will send eu these issues to
tne ind ividual Of c lub that first
gets a tetter to me ! Free !

David D. Blackmer WA6UNK
Route 3, Evergreen
Nipomo CA 93444

I need diagrams and opera
l ion manuals tor the fo llowing
equipmen t (all made by Link):
Model 1623tesl meter, 2552 lest
meter, 2210 transceiver, 1305·
ED·2A receiver , and 2240·ED·2A

a 50 , and they didn't prove dis
tracting. I would have given one
of these fellows a call atter the
VU a go , but there wasn't time
. . . for thai or lor tuning the
901DM's audio peak f iller il it
had been in use. (II was also 7:00
am and time to leave for work.)

All aspects considered, the
Skytec CW 1 speaker is a true
gem. It isn't heavily advertised in
fl ashing lights. but it has all the
merit of a nx er's secret weapon.
The manulacturer is SJcytec. Box
535, Ta lmage CA 95481. Reader
Service number 477.

Dave Ingram K4TWJ
Birmingham AL

transmiller.

John C. White WB6BLV
560 N. Indiana St.

Porterville CA 93257

I have an old communicat ions
receiver made by RCA, a CR-88.
It is not an AR-88. Nobod y
seems to know anything about
this receiver; it was made about
1945. I'm looking lor a sche
matic and an ins truc tion book.
Can anyone help me?

Guillermo Moreno Rivas
Sindica llsmo "87·219

Esca ndon Z18. Mexico D.F.
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from page 20

parties the ARRL throws. I've
seen these all my life at the
ARRL conventions where the
macho thing was to get stupid
drunk. They a/so have hosted
these booze parties at elec
tronics sho ws, with the mem
bership paying the tab. It's your
money, fellows! How on Earth
does boozing up 8 bunch of peo
pie "promote ham radio"?

6. Having visited Geneva re
cently, I understand that it is ex
pensive, bur $7,000 per day?
Totsl insanity and an expense
account vacation gone berserk!
Sherry and I had no problem
s taying in Geneva lor well under
$700 per day, complete . .. fo r
the two of us. I'd also be In
terested in laking a look and
seeing how many of the "repre
sents tives" were accredited and
how many were over there on a
nice expense account vacation
courtesy of the League member
ship. 1''' be surprised if more
than three or four were ac
credited.

7. I've been hearing about me
trying to destroy amateur radio
for a long time, but the destruc
tion never seems to come off. I
th ink we will be hearing a lo t
more about the deta ils on what
actually happened at WARC and
tne place the ARRL played. If
credit is due, 1'1/ be glad to give
credit.

10, Apparently the Chinese
have made a complete change,
and, instead o f having the deci
sions made in Peking, as before,
their delegation was given the
po wer , .. and lost the ba ttle
with the ARRL when they got
drunker than the League people.
I have a fee ling tha t there may
be two sides to that story.

J I , Hey! They said something
nice about me! The future? Wait
until you get the deta ils on the
two brand new modes of com
munications I'll be pushing . . .
plus a little satellite scheme I
have up my sleeve.

12, This one is really ditficult
to swallow.

J3. Baloney. Why stt this bad·
mouthing of the FCC by the

. . ,
'". t ~ .. .;

SUN BIRDS1 1
Please forgive me for taki ng

up your valuable time, but lthink
I have an idea worth looking in
to. In the c ities and larger towns,
the schools are full o f electronic
gear and anyone can join a class
and learn rad io or electron ics.
But in the small er towns and vil 
lages. there is no way they can
get this schooling except by
reading books. And the places
that have the least are the
place s that need the ham corn.
munications the most .

Each year there are tnou
sands of "Sun Bi rds " who drive

amateur radio in th is country,
provides an enormous amount
01 informat ion to it s readers,
spec ifi cally in areas which other
magazines, 73 inc luded , don't
even consider.

The problem with the ARRl is
that, crummy as it is, we don 't
know of a better one anywhere.
You can quote me on that, too !
As American citizens. we all
have the opportunity to shape
and make good our critic ism of
the American government. li s
constitution provides for such
critici sm. Seems to me the
ARRl has the same sort of pro
cess buill in also. When was the
last t ime you voted lor any office
01 the ARAl, trom SCM to Divi·
stcn Representative or eve n
Director? My po int is th is: II
righ t, stand behind and support
it; il wrong, put it right, much the
same as you would try to do with
the American government. My
guess is that you have been
fight ing for so long you have lost
sight of your goa l (notwit hstand·
ing your own accomplishments)
of a truly representative body of
people to make the p light of the
rad io amateur not on ly heard ,
but answered. fairly , in the best
interests 0 1all. li the fervor you
have in your column could be
used as a catalyst to unite the
amateur community in support
for needed changes in the
ARRl. as opposed to merely a
sounding board. just think how
much better amateur radio
would be for all . Your magazine
has much c lout and I would say
is probably as well read as OST
(I myse lf subscribe to both). II
the ARRl is to be made better,
we have to change it ! So how
about it , Wayne? Are you gonna
pu t up or shu t uP?

Joe Sil vasi KC2J
Wrightstown NJ

SHUT UP?'-----__I

for the new building. The old
building fund was kept in stocks
and bonds. Then they turned
around and sold the ir old build
ing in East Hartford for about
what the new building cost.
This, too, was put into stocks
. . , which is where the nearly $2
million they have stashed away
"tor a ra iny day~ came from
, . , not WWII. Note tha t I am no t
calling names or smearing any
one . , , j us t pointing out tects. tt
the League has any argument
with what I have sa id, fine. , .
let's see some of the deta ils on
expenses down through the
years . These have been csretut
Iy kep t a secre t from the
members. The "cannibal, chink,
and 'lOOk" approach to clubs is
aimed at getting the red·neck
vote. Having recently vis ited the
Asian area,l can assure you that
we will do much belter to ap
preciate their s trengths and no t
indulge in an orgy of name·
calling. - Wayne .

Since I was licensed as a Nov
ice in January, 1978, with virtual
ly no knowledge in electronics
or amateur operating practices,
I have been on a "learning spree"
and enjoying every minute of it. I
have tried to remain objective to
the political throes of this hob
by. but now teet compelled to
speak out. l et me explain.

I have relied heavily on infor
mation in most 0 1 the amateur
radio periodi ca ls - 73, OST.
Ham Radio Horizons, CO, an
occasional Ham Radio -and
have taken note of your repeat
ed criticism of the ARRl and the
supposed debacle they have
gotten the amateur radio frater
nity into, from FCC doctrines to
WARC. but have at no time seen
any truly constructive criticism
or suggestions that may help
the ARRl belter represent the
amateur communi ty. Quoti ng
your December, 1979, editorial:
~Abou t the on ly good thing you
can say about our government is
that. crummy as it is, we don 't
know of a better one anywhere."
likewise, we don't have a better
o fficial rep resentative of the
amateur populat ion here in the
good 01' USA.

73 Magazine o ffers a lot to the
amateur. Its magnitude and
scope are clearly a function of
its ed itors' deep beliel and love
of thi s hobby, but, likewise, QST.
as ollicial represen ta tive of

I
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League?
14.$ee #l.
15. I sure hope that hams

don 't get swept up in na tion
alistic politics. This stuff makes
as much sense as a lo t of the
drivel from Iran and Is aimed at
getting the Archie Bunker set
excited, Of course, if It comes to
secession, how about New
Hampshire breaking off? We
have lots of wood to run our cars
and an atomic power plant for
electricity, Now, if they'd jus t let
us have nuclear weapons so we
could defend ourselves, . ,

16. More nationalistic non·
sense. Cooler heads, if there are
any, will remind directors about
the fact that there are more
amateurs in Japan than in the
U.S., so it is unlikely that Japan
is going to oppose amateur
radio.

17. What p ossib le effec t
would it have for us to stop bUY
ing FM gear? With about a ha lf
million tw o-meter users in
Japan, the 100.000 hams using it
here are a drop in the bucket.
Wha t is wrong with you fellows
ou t there ? When you hea r
baloney, why don't you say
something?

/f the League is in favor o f
home·brewing, why do they
have so few articles on it in OST
.. , particularly as compared to
73? QST devo tes ex tensive
coverage to DX, contests, traffic
handling, and CW , ,. and rela·
tively li ttle to home-brewing.

The League did save money
for years to invest in a new
building; however, th is was after
WWII. Their real savings were in
the '60s when Mort Kahn be
came a director. Mort, a shrewd
New York businessman, was
elected over Dannals (wi th my
assistance) and he did a couple
of good things . First, he
engineered the forced retire
ment of Budlong. Second, he
pointed out to th e other direc
tors that there was no reason to
spend the money already put
aside for the new building when
the members could be talked in
to donating to a building fund.
He set this up and he was right
, , , they go t the money donated
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JUNK BOX HAM

I have tried a couple of your
antenna projects with good re
sult s. The " Balun for a Buck"
was rea lly a saver. Being an old
"junk-box" ham. I guess I enjoy
making something work out of
things discarded.

Please keep the issues com
ing. Thank you.

Harold L Allison W5CZP
Par,gould AR

Rick Barnett WBITNY
Overland Park KS

osi, them : V P1A B/WIlA R;
VP1RlB/W BIlTNY; VP1SWCI
KAIlBCW; V P1DDI W IlAW A;
VP1NlBIWIlFNO; VP1CS1KIlCS;
VP1SA RI W BIlISW ; V P1W Gf
WroEL

I'--__---JI
VP1 osts1 1

and call or write to me.
Special thanks to the 73 staff

for research ing an article on a
simple IC keyer c irca 1973. I real
ly appreciate the effort ..• it is
above the call of duty and 73 is
the only magazine that has done
that for me.

John C, White WB6BlV
560 N. Indiana St.

Porterville CA 93257

The Kansas City OX Club will
have operated Irom VP1·land
before. during , and after the
1980 ARRl OX Phone Con test.
Our club call was VP1A. aSl to
WBf)TNY, Box 4798, Overland
Park KS 66204. Following are
other calls used and where to

HAM HELP

time, while out here in the
desert, teaching a Novice class
at the Death Valley High SChool
at Shoshone CA.

I wanted 10 let you know that
73 Magazine Is about the best in
its fie ld , il not the tops. I par
ticularly enjoy the construction
projects, even though I am
handicapped.

A terrible th ing happened.
One gentleman answered one ot
my "Ham Help· p leas and a
nurse (or mysel f) lost all of the
info except that I believe it was a
WO call from (I believe) the
southeast. I hope that that OM,
as well as others, wil l read this

1'---__1

P.S. I am spending my spare

south for the winter and back
north lor the summer. Of the
thousands, I am sure that there
are some hams who would be
glad to stop and spend a few
days help ing a would-be ham, if
we could just get the giver and
rece iver together. There should
be a column in a magazine
where they could write and pub
lish their names and addresses.
They would need a place to park
a trailer, camper, or motor home.
I know this works because I
spent 5 days out on the road in
Alaska with a Novice . At the end
01 the week, he went into An
chorage and upgraded to a en
e-ar.

Will iam E. Johnston W6NYK
Tecopa CA

Microcomputer
Interfacing -----'

from page 22

devices and the CPU. These
signals are 101M, AD, and i/m.
The 10 1M signal is used to in
d icate what type 0 1 device the
8085 is attempting to communi
cate with; logiC 1 = 110 dev ices
and log ic 0 = memories . The
1m and WFi signals coord inate
the reading or writing of data, re
spectively. These three signa ls
are used direct ly by the 8085
compati ble memory and 110
devices such as the 8155 and
8355. In other systems, you may
have to use these signals to
generate the MR ,fi.W, 1ft and
OOT signals that we have dis
cussed and used in previous col
umns. The necessary gating is
shown in Fig. 2.

In a lmost all 8080-based eye
terns. interrupts are implement·
ed with an interrupt instruct ion
port and restart instruc tions.
The 8085 has four new interrupts
that have been implemented on
the chip. These are summarized
in Table 1. The overall priority
from highest to lowest Is as
follows: TRAP, RST 7.5, RST 6.5,
RST 5.5, and INT. The INT Input
is the normal 8Q8O.llke Interrupt
input. These interrupts have
their vector addresses placed
within the address space 000
000 to 000 100, as is the case
with the - ncrmar' 8080 inter
rupts. Some of these addresses
are placed between the usual
8080 vector addresses, leaving
only four bytes of storage space
between interrupt vector ad-

dresses. Most programmers will
use jump instruct ions to point to
areas 01 memory that will allow
for longer interrupt service pro
grams. These new interrupts act
in the same manner as the nor
mal 8080-lIke interrupts, so a
stack is st ili a necess ity. If these
Interrupt inputs are not to be
used, we sugges t grounding
them.

The 8085 also has a sing le in
put pin and a si ngle output pin
on the Ch ip that can be con
trolled di rectly by software. Of
course, the 256 addressable 110
port capabi lity is sti ll main
tained. The two single 110 con
nections may be used for a sln
gle sense input and a single con
trol output. They could also be
used for serial I/O to a terminal
or a te let ypewriter, with the ac
tua l serialization being done in
software.

There are two new, one-byte
instructions that are implement
ed in the 8085. These allow you

to manage the new Interrupts
and the two I/O lines SI D and
SOD, Serial Input Data and Seri
al Output Data. These instruc
tions are Set Interrupt Mask
(SIM =(60) and Read Interrupt
Mask (RI M = 040). The A reg ister
is used as the source or the
dest ination of the data bytes for
each operation. This is shown in
Tab le 2.

These instruct ions are power
lui, since they allow you to se
lect certain dev ices lor inter
rupts, check interrupts, and con
trol an input and an output line.
Remember, these instruct ions
do not affect other 808lHype
operations , except that the A
register or accumulator is used.

These new functions mean
that a small m icrocomputer.
based controller can be conf ig
ured with a few Integrated err
cuits. You will see how this is
done, and how 8Q85.compatible
chips are used, In future col
umns.

Ham Help
I need answers to the follow

ing:

_I have a TRS-SO and M-80 inter
face connected to a FT-101EX.
When the cables are connected,
there is 5-9 + rf interference on
my receiver. Is there any way to
Isolate the TRS-80 from the
receiver to stop the rf pickup?

- Is there anyone who has been
able to figure out how to use a

frequency counter as a display
readout for the FT·101?

-te there anyone with informa
t ion on using the TR5-80 for
SSTV?

- Is there anyone out there who
has any Informati on on PC
boards and home-brew tntc rme
t ion on building SSTV monitors ,
or who has an old monitor which
they would like to pass on at a

fa ir pr ice?
Thanks for any help.

John J. Apok8
DA2AWfWB5YHO
HHC 503 AVN BN

APO NY 09165

I need information. sche
matics, service manuals, etc.,
on a 713A Power lab power sup
ply manufactured by Precise
Electronics, Mineola NY.

I will pay for reproducing and
sh ipping. Thank you.

Bill Ahoades WOeFAB
At. 3, Box 89B

Northfield MN 55057

My fr iend, linda, says she
would get a ham license if she
could ta lk to people about her
Interests. In cartt cu ter, she
would like to know If there is an
astrology net.

Phil Hughes WA6SWA
PO Box 2847

Olympl, WA 98507

I am interested in becoming a
radio operator. Does anyone
know of any rad io classes near
me?

Herbert E. Scott
84 Torrey St.

South Weymouth MA 02190
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Social Events

";':',- '"-
TIMONIUM MD

MAR 30

The Baltimore Amateur Radio
Club will hold its greater Balti
more Hamboree and Computer.
fest on March 30, 1980, at the
Maryland Sta te Fairgrou nd s,
just oll 1-83, 2 miles North of
1-695, Timonium, Mary land .
There will be plenty of space for
dealers , displays, tables, and
commerc ial exhibi ts. Spec ial
events, lectures, and demon
strations will be held. Food ser
vice will be provided. There will
be acres of space for tailgate
sales. Door prizes will be award
ed throughout the da y. Adrnis
stcn is $3.00 and tables are
$5.00. Talk- In on the BARe re
peaters, 146.07/.67 and 146.34/

MENTOROH
MARJO

The Lake County Amateur
Radio Association will hold its
second annual Lake County
Hamtest on Sunday, March 30,
1980, at Mentor High School,
Mentor OH. The new location in
cludes easy access, over 20,000
square feet , indoors, heated, on
one f loor , and 200 commerc ial
and f lea-market tables avai l
able. Doors open to exhibitors at
6:00 am and to the public at 8:00
am. Auction action begins at
12:00. Door prizes will be given
away hourly. A computer rattle
drawing will be held at 3:00. For
county hunters and other collec
tors of rare and exot ic places,
special event station WD8rVL
will be on the air from 1300
21002 Saturday and Sunday
near 7.25 and 21.375 MHz. see
cial commemorat ive aSLs and
certi ficates will be issued. Tick
ets are $3.00 at the door; $2.50 in
advance. For furt her details ,
send an SASE to LCARA Ham
test Committee, 37778 Lake
shore Blvd., East lake OH 44094,
or call (216}-95J-9784.

STUART Fl
MAR 29

The Martin County Amateur
Radio Assoc iat ion will hold its
annual Stuart Hamfest on Satur
day, March 29, 1980, from 8:00
am to 4:00 pm at the Knights o f
Columbus Hall. (From Route 1 in
Stuart, go 6 miles southwest on
State Road 76 to Gaines Ave.)
Admission is only $1 .00 and
swap tables will be $5.00. For
table reservations or other info,
please contact Mati De Carlo
KA4GPY, 1900 Palm City Rd.,
35-F, Stuart FL 33494, (305r283
1466.

UPPER SADDLE RIVER NJ
MAR 29

The Chestnut Ridge Radio
Club will hold a ham rad io and
computer flea market on March
29, 1980, at the Education Build
ing . Saddle River Refo rmed
Church, East Saddle River Road
at Weiss Road (new site), in Up·
per Saddle River NJ. Tab les will
be available for $5.00; tail gat ing
$3.00. There is no admi ss ion fee.
Food and drink will be available.
For further information, contact
Jack Meagher W2EHD, (201).
768·8360, or Neil Ab it abilo
WA2EZN, (201}-767-3575.

SIOUX CITY IA
MAR 29

The 3900 Club o f the Sooland
Repeater Association will hold
its 4th annual hamboree on Sat
urday, March 29, 1980, at The
Oasis, Sioux City Airport, Siou x
City, Iowa. Advance rectetre
uon. including the banq uet, is
$6.75; $7.75 at the door. Tickets
lor the nambcree only are $2.00.
Featured wilt be entertainment,
exhibi tors, a technica l prob
lems panel, a f lea market, a CW
contest, a Novice meet ing, a
3900 Club quarterly meeting,
technical programs, and a din
ner banquet. Talk-in on .371.97.
For advance tickets and motel
reservation s, write to Loren
Barbee WB0YOW, 1518 W. 30th ,
Sioux City IA 511 03.

t ions are required for the satur
day d inner program. Overn ight
reservat ions should be made
di rectly. For addit ional tnforma
tion, wr ite to MAARC, PO Box
691 , Muskegon M149443, or con
tact Clark e Cooper KBBP at
(616}-865-6198.

ItadI8 1baeIl•••.••
COMPUTER CENTER

~"CRO t.IR~RGEt.lE~ T . V.TEt.I.
oov.t"lTOW"l PLAZA SHQPPI "IG CE"IlE R

nsc secoeo eve s. w.
CA1 RO. GEORG IA Jl1l1 .... 3 13

9 12.311.1110

FAST 1011 ~lI'I c.n....,.,ju no PR I"ITE R MOlI,OII

...lC.HLY R E LIABLE LOBO DR IVE S $:1" 011

MUSKEGON Mt
MAR 28·29

The Muskegon Area Amateur
Radio Council will sponsor the
ARRL Great Lakes Division Con
vention and Hamfest at Muske·
gon Community College on
March 28-29, 1980. On Friday
evening, March 28, the "Ham
Hospita lit y" room is open to all
at the Muskegon Holiday Inn.
There will also be other enter
tainment that evening at the Inn.
Saturday, March 29, doors and
registration open at 8:00 am at
the coll ege. An interesti ng
ladies' program will be present
ed as we ll as many other events.
Saturday tickets are $2.50 each,
with no advance or mail ti cket
sales. Swap and ShOp table
space may also be purcha sed
on Saturday. Advance reserve-

Community College, Shimmel
Road, cent reville ML Doors
open at 7:00 am. Tickets may be
purchased in advance or at the
door lor admission and door
prizes. Donation in advance is
$1.50, and $2.00 at the door.
Table reservations are $2.00 per
full table. Talk-in on 146 .661.06 or
146.52. For further informat ion
and table reservations, contact
Sharon Tilbury KA8EGJ, 607
Oak St ., Three Rivers MI 49093,
phone (6 16r273-830 1, or Dave
McClain WD8RGR, 13926 River
side Drive, Constan tine MI
49042, phone (616r435-7422.

Tempo
Handheld!
BOOCHANNEL
SYNTHESIZED
THANSCEIVERS

299.00 2 Meter
339.00 With Tone Pad

349.00 220 MHz
399.00 With Tone Pad

S- l
S-IT
S-2
S-2T
Amateur «juipmenl acn""OM & anlm,....

Amateur & rom~rrial "'P.IIicilenu .

~Ke't

(~~'"
23 17 Vllrll'" Jackson Rd .San Antonio. TX 78213

(512) 734·7793

Talk-fn on 146.52 simplex and
the local repeater (147.03).

from page 52

MAUMEE OH
MAR 23

The Toledo Mobi le Radio
Associat ion will hold il s 25th
annual auction and hamfest on
Sunday, March 23, 1980. at the
Lu cas Coun ty Rec reat ion
Center . Key Street, in Maumee,
Ohio. Hours are trom 8:00 am to
5:00 pm. The tree auction starts
aI10:00 am. There will be ample
free parking all day and ever
night. Tickets are $2 in advance
and $3 at the door. Flea-market
tables are available and dis
plays are limited to electronics
and ham gear . There will be
commerc ial exhibi ts , door
prizes, refreshments, and a big
raffle -al l ins ide. Prizes include
a Kenwood TS·l20S with power
supply, a Kenwood TA·2400, a
Hy·Gain TH3 MK3 a-eremem tri
bander beam, and many more.
There will be an additional
ladies' prog ram . Bring your YL,
XYl, or OM and make a dayof it.
Talk-in on 146.52152. Area re
pealers are 146.01161 , 146.19179,
146 .34 /9 4 , 147 .87127 , and
147.9751375. For add itional in
format ion, write: T.M.A.A., rnc..
PO Box 24, Temperance MI
48182.

CENTREVILLE MI
MAR 23

The Amateur Aad io Public
Service Association wilt ho ld its
annual hamfest on Sund ay ,
March 23, 1980, at Glen Oaks
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.94. For additiona l informat ion,
tickets, and space reservat ions,
pl ea se write to Joseph A.
t ocbte, Jr. , 2136 Pine Valley
Drive, Timonium MD 21093, or
for a recorded message, dial
(301 r HAM·TALK.

ROCHESTER MI
APR 12

The Ro ch est er A mateur
Radio Club and the Rochester
Repeater Society will sponsor
the Rochester Area Hamfest on
Saturday, April 12, 1980, at SI.
John's School gymnasium, 490
W. Center St., Rochester MN.
Doors wi ll open at 8:30 am.
There will be a la rge indoor flea
market for radio and electronic
items, prize raffles, refresh
ments, and plenty of Iree park
ing . Talk -in o n 14 6.22/.82
(WRDSFT). For further informa
tion, contact RARC, WB0YEE,
2253 Nordic Ct. N.W., Rochester
MN 55901.

WELLESLEY MA
APR 12

The Wellesley Amateur Radio
Society will hold its annual auc 
tion on Saturday, April 12, 1980,
beginning at 11:00 am at the
Wellesley High School cafeteria
on Rice Street, Wellesley MA.
Talk-in on .63/.03, .04/.64, and
.52. Doors open at 10:00 am. For
fu rther tnto rmanon, contact
Kevin P. Kelly WA 1YHV, 7 Lawn
wood Place, Charlestown MA
02129.

MADISON WI
APR13

The Madison Area Repeater
Association , Inc. (MARA), is
pleased to announce its eighth
annual Madison Swap fest
which will be held on Sunday,
April 13, 1980, at the Dane ccun
ty Exposition Cente r Forum
Building in Madison WI. Doors
will be open at 8:00 am for
sellers and exhibitors and at
9:00 am for the pub lic. Commer
cial exhibitors and flea-market
vendors wi ll provide a la rge
variety of equipment and cern
ponents for hams, compu ter
hobbyists, and experimenters.
Door prizes will be awarded . An
an-you-can-eat pancake break
fast and a barbecue lunch will
be available, as well as free
movies throughout the day. Ad
mission is $2.50 per person in
advance and $3.00 at the door.
Children twelve and under are
admitted free. Tab les are $4.00
each in advance and $5.00 at the
door. Be sure to reserve tables

.,.. Reader Service-see page 179

early as tab les were sold out
last year. Talk-in on WR9ABT,
146.161.76. For reservations,
write to MARA, PO Box 3403,
Madison WI 53704. For further
informa tion, contact Dick Victor
WD9GRI, 2314 Rowley Avenue,
Madison WI 53705, phone (608)
2£6-3527 (days) or (608)-238-0153
(evenings and weekends).

DAYTON OH
APR 25·27

The Dayton Amateur Radio
Associat ion, Inc. , will hold its
Hamvention on April 25-27, 1980,
at the Hara Arena and Exhibi
tion Center, Dayton OH. Admis
sion is $5.00 in advance; $6.00 at
the door. Flea-market space is
$11 .00 in advance; $14.00 at the
gate. The Saturday evening ban 
quet will be $12.00 in advance;
$1 4.00 at the door. Senator Barry
M. Goldwater K7UGA will be the
banquet speaker. For additional
information, write Box 44, Day
ton OH 45401 , or phone (513)
296·11655:00-10:00 pm EST. For
special motel rates and reserve
ttons. write to Hamvention
Housing, 1980 Winters Tower,
Dayton OH 45423. There will be
no reservations accepted by
te lephone. Make checks pay
ab le to: Dayton Hamvent ion,
Box 333, Dayton OH 45405.

DE KALB IL
MAY 4

The Kishwaukee Radio Club
and the De Kalb County Arne
teur Repeater Club will hold
the i r annua l indoor/outdoor
ham fest on Sunday, May 4,
1980, from 8:00 am to 3:00 pm at
the Notre Dame School (3 miles
south of De Ka lb, between
Highway 23 and South 1st Street
on Gurler Road). Tickets are
$1 .50 in advan ce and $2.00 at
the door. Indoor tables are
available, bu t if you bring your
own, the setup is Iree. Talk-in on
146.1 31.73 and .94 simplex. For
fur ther informat ion, send an
SASE to Howard WA9TXW, PO
Box 349, Sycamore IL 60178.

GREEN BAY WI
MAY 10

The Green Bay Mike and Key
Club will hold its swapfest from
8:30 am to 3:30 pm on May 10,
1980, at the Ashwaubenon Rec
reation Center. Admiss ion witt
be $1 .50 advanced and $2.00 at
the door. Food and beverages
will be served. There will be
drawings lor door pr izes. For
more informatio n, contac t Bob
Duescher KA9BXG, 1011 13th
Ave., Green Bay WI 54304, Talk·
in on .72/. 12.

MICROWAVE
GUNN OSCILLATORS

Ine'pen!l i.e mtcroweve powe r ec uec as f or
amateur and experim ental applications. Standard
wa" egulde flange s, Remo"ed from Poli ce Redar
units.
X.8 AND: 10.525GHz. mech. tunable :l:5aMHz; In·
put + 10VDC @600mA ma. ,

OUTPUT (min) 25mW 5amW tOOmW
EACH 535.00 540.00 45.00

jl;.8AND: 24.15OGHz, mech. tunable :I: 5OMHz; In
put + 6VDC @800mA
OUTPUT (minI 40mW 70mW l 00mW
EACH S60.oo 561.50 575.00

IN·L1NE RF WATTMETER
Military Type TS · 3499/ URM

Id.ntlc.llo ELECTRO IMPULSE DW · 1000

A 'ugged porteble Instrument lor measuring l or
we,d or rel lected CW power. Wide powe, range
and broad c01le 'age is accomp lished by pane l
mounted sw itc hes; no plug · in elements rsquneo :
Fwd Pow.r 10, so. 100, 500, 1000 welts; R.tI.
Pow., 10. 50 , 100 , 500 watt s: Fre q .
2 .3O i25 .2501200 .1oooMHz; VSWR 1.1 0 ma• .;
500: Accuracy :l:5%FS: Conne<:lo" NIF j : Size
10'/, .9 '1• • 1'": Welgtll13 Ib!l .
Brand New ... .$299.00,3 For $750.00

PUSH · TO · TALK MICROPHON E: King RadIO.
hend held, low Impedance. ca,bart push · to - la lk
microphone; wi th called cere & mounting bracket.

... , ., Br.ndN.w , . . . . 55.95

c omciete stock of mrcroweve compo nents lor
p,ompt del l"ery

We Buy surplus Test instruments. mic,o wa.e
componants & equipmen t, and mili ta ry electronic
equ i p m en t.
Check 01 Money Orde' with order. C.O .O.'s
enclose 25% depos it. Open Acc oun ts to fi ,ms
!a. orab ly rated In 0 & B. F,O,e, Camden, N,J.,
New Jersey ,esidents add 5% sales ta o

LECTRONI C RESEARCH LABS., INC.
1423 Feny Ave., Camden, N.J. 06104

Phon. 609. 541 . • 200 ... 315

---..... -< e::::s >- ' --" :==vJ....~_ .. .-.:~ )- . -<~)- .~
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JUST GETTING ON THE AIR?

lee Idirandilck lar
o New Equipment
o Used Gear
o Friendly.Advice

~@)Om@)GD®£~~~g~~y
185-1 91 West Mam Street a P O Box 88
Amsterdam. N.Y. 1201 0 Tel (518) 842-8350
Just 5 minutes from N.Y. Thruway- Exit 27
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page6

radio, but it is annoying to hear
thai people have been sent out
to tell ham clubs tnat I am in
lending to kill amateur radio.
That's not consistent with their
cl aim that I'm t ry ing 10 make big
bucks out of amateur radio ...
but then who is nitpicking about
consistency?

The proposed new bands
sound good ... and I'm glad to
see them getting more possible.
I do hope that the c red it for them
goes where it belongs, whi ch I
think is with Prose Walker. He
was the first one I ever heard
propose them and I th ink we
should set up a statue some
where lor his part in this accom
pl ishment. Of course, with the
projected dale for the ham open
ing of these bands being 1989,
we are net go ing to get a lot of
immediate benefit. One hopes
that ntnt s that the U.S. will be
able to forestall the promised
shortwave br oadcast WARC
now set for 1985 will pan out.
And if the U.S. is not able to pull
thi s off, then the next hope is
that we won't lose those new
bands even before we get them.
Leave it to me to be a worrywart.

It was not only amateur radio
that made out like a bandit at
WARC. Most of the short wave
users had gone into the confer
ence with their f ingers crossed
and hop ing for the best . ••
but not expecting it. The recent
ly past ITU meetings had been
so fi lled with polit ics and strictly
polit ical decisions on trecuen
ores that there were many ex
pressions that this might well be
the last ITU meeting. Indeed, if
the African countries had con
tinued with the course they had
set with the satell ite and marine
conferences, this was a d ist inct
poSSibili ty.

My input from those who par
ticipated at WARC was that for
some reason, after the fi rst few
da ys, the Th ird World countries
didn't get into further political
lathers and all went incredibly
smoothly, There are, of course,
possibilities for t rouble later on,

152 Seventy-three, March 1980

but the consensus of opinion Is
that all will run as planned if no
one upsets the boat with rheto
ric.

The short wave broadcast
conference scheduled for a few
years hence will probably not
en tail frequency alloca tion
hassles. The cou nt ries will be
getting together to decide such
matters as whether to shill to
single sideband broadcasting,
whether some limits shou ld be
placed on simultaneous broad
cas ting on several wavelengths,
and administrative matters.

Should the SW broadca sters
change to sideband, we might
start gett ing more hams enter
ing the hobby. Before CB, much
o f the entrance to amateur radio
was via shortwave listening.
After a few months of tuning in
the BBC and Radio Moscow,
one hnds that, boring as they
sometimes are, most of the in
terest ing shortwave action is in
the ham bands. A bit of li stening
and one start s thinki ng about
participation , , . and soon we
have a new ham in our ranks.

Since many of the telecom
mun ications peop le in Th ird
World countries are hams, it is
incumbent upon all of us to
watch our remarks and to pre
sent as good a lace to the world
as we can. Recent organized at 
tempts to pu t down Afr ican
countries as cannibals and
Asians as chinks is about as far
as one can get from the true
spi rit o f amateur radi o ...
though it may appeal to a few
Am er icans with ser ious in
fer iority complexes,

You'll be hearing some stor ies
about Geneva being expensive
... and it is. I visited there
recently and it is certainly a little
wor se t ha n New York . , .
but not much. Someth ing goes
wrong with some people when
they are on an expense account.
In business we watch for this
syndrome and make sure that
people are on very controlled ex
pense accounts, The qcvem
rnent has a similar approach . I
should th ink that $100 a day or
so would be a reasonable ex-

pense lor Geneva and much be
yond that should call for an in
vestigation by the tax people.

EXTRA CLASS OPPORTUNITY

When t he pr omised new
bands are f inally available, I
would suggest that they be reo
stric ted to Extra c lass ucen
sees. This might, for the f irst
t ime, oller something of value
instead of a callslgn change and
make thi s c lass of li cense
worthwhile. It might even get me
to move up to Extra.

As I've ment ioned before,l am
perhaps unusual in that I will
generally do just about anything
for people who ask ... and fight
to the last di tch when people de
mand. The FCC's approach to
forc ing me to go for my Extra in
order to get back frequencies I
had before st ill has me resisting
stubbo rnly, I don 't want any new
call . I've had W2NSD for some
40 years now and I like it , so the
FCC can jam the Extra class n
cense as far as I'm concerned.

I st ill have a disbelieving feel 
ing tha t somet hing will go
wrong before we get any new
bands , but should they come
along and should they be made
an Extra class preserve, I prob
ably would rumble down to the
FCC and upgrade.

MEANWHILE

W ith some assurance o f
stability in our shortwave bands,
we can lay some plans for ex
panding and improving amateur
radio. My own ideas for develop
ing better communicat ions do
lie a good deal with mating
amateur rad io and computers.
For instance, wouldn't it be nice
if we could get away from the
present ghastly systems for
working rare OX?

Yes, I know that a few of the

Ham Help
For research purposes, I wish

to contac t anyone who has
operated from a country li sted
on the ARRL Deleted Countries
(OxeC) List. Thank you.

Gary Mitchell WA1GXE
80x 1003

Fairf ield CT 06430

The East Va lley ARC needs
equ ipment for asp iring ama
teurs and upgraders. All memo
bers of the club are disabled.
Please contact me, the station
trustee, at the address below.

big guns enjoy the pileup
method of working OX, They
have the huge towers, b ig
beams, and enormous power
amplifiers to whomp on top of
the rest of us and get through
f irst. But the pileup system ends
up with very few stations being
contacted per hour. There cer
ta inly must be a more efficient
system. After all , il rare OX sta
lions could get the instant con
tacts out of the way , they could
spend a lillie more time talking
and perhaps enjoying amateur
rad io more. It gets to be a bloody
pest to be hounded by OX aSL
card seekers every t ime you get
on the air.

The list sys tem is not much
better. A bit faster, but still slow.
I think we can come up wit h a
sys tem which will be fast and
fun . .. and which will have a lot
of side benefi ts wh ich will more
than repay us for the extra oro
cessing equipment we will have
to build or buy to keep up. I'll be
di scussing the details of some
proposed systems f irst with the
ham manufacturers and then ,
once the sys tem is decided
upon, we'll be pushing through
the magazine for fast develop
ment of the idea and its use all
over the world.

If I can get even a cou ple of
my ideas into action within the
next few years, I prom ise you
that amateur radio will be more
fun than anything you've seen
yet. You enjoyed FM and repeat
ers, didn't you?Walt for the next
slep.

NOVEMBER WINNER

To no one's real surprise, -tne
Satellite TV Primer" was voted
November's most popu lar arti
c le, so author Bob Cooper
WSKHT will receive our $100
bonus check.

Any gear or help will be ap
preciated. Thanks,

John C. White WB6BloV
East Valley ARC

Box 1809
POftervllle CA 93258

Does anyone have any inter
malion on modifying the Yaesu
CPU·2S00R to automatically
resume scanning atter the ab
sence of a signal?

Mike Larson WDeEZK
Box 307

Stanhope IA 50248



HAM-KEY" RADIO TELEGRAPH SENDING DEVICES

Model HK·3M
Model HK·1 52995

Add $ 2 .00 Sh ipping
& Hand l ing.

• Dual Iev.r squeeze paddle
• For use with all electronie keVlrs
• Heavy base with non·slip rubber ,..I
• Paddles reversible for wide or clow

finger spacing

CC-1P shielded cable & plug f o r H K-l $ 3 .75
Add $ .75 Shipping & Hand l ing.

Model HK -2. same as H K·1 bu t less base for incorporat ion in your
Ow n kever, $19.95
Add $1.00 S hi pp ing & Ha ndling.

A dd $2.00 Shipping
& Handling,

• Navy type knob
• Smooth illCtion

CC·3P shielded cable & plug for HK-3M $2.49.
Add $ .50 S hippi ng & Handling ,

Model A T ·B anti-no bracket only . to conver t any HK-J to H K ·J M .
$2 .99 Po stpaid

• Dillulill straight key
• Anti-tip brllCkel. Can't tip
• Heavy baM. No need to attach to d8$k

Add $2.00 Shi pping
& Ha ndling.

Model HK·5A Electron ic Keyer

• Uses Curtis 8044 keyer chip
• limbic: circuit fOl'" squeeze keying • G rid bloc:k or direc: t keying
e S . lf completing dots & dashes • Speed. volume, tone & weight
e Dot & desh memory controls 0f'I front pine'
e Built.in sid et o ne e U. with H K·1 01'" H K-4
e Bettery ope.ated with prOYisions for eltternal power

Add $2.00 Shipping
& Handlin g.

Model HK·4

• Combination HK-l & H K·3 on sama ba.
• Straight key m-v blt used cony.ntio.·..lIy o. es a switch to t.igger

a memory.

CC·1I3P S hie lded cable wi t h p lugs for H K-4 $ 5 .99.
Add $ 1 .00 S hi p pin g & Handling

Order di.ec:t 01'" from your favorite deale. . ~ 30

The HAM-KEY CO.

Phone TOll-FREE 1-800-325-3651
St . Lou is, MO 63132P.O. BOlt 28271

»XITE:X MORSE TRANSCEIVER

Unl_.I. Con...rt.. ASCII . aludot • MorN
The ABM-,OO i. 8 untversa t code converte r
for translating between ASCII and Baudot.
o r between Morse and ASCII (or BaUdot),
Also us&d as a TTY~ speed converte r,
Assembl&d and tested the ABM will operate
from a single .SV su pply and sells fo r $129
Writ. fo r complete det ails .

NEW FROM XITEX...ABM·l00MRS100 FEATURES:
• Connects directly w it h any ASCI I o r Baud ot
Te l elype~/Term i na l

• Operates I rom 1 to 150 WPM with Auto 
Sync.

• Displays WPM ra te 01 copied signal plus
FIFO buffer status.

• Contains a b uilt-in 80 Hz bandpass utte r
and etoetone o scillator.
U t5 A......_. r"led • 1225 Compleot. It" • 5" Panlal K"
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,

--s- ATTENTION -z- HAM SCAN-1: YAEBU MEMORIZER
EXPERIMENTER DESIGNER 1MHUF.IroCT\JR[A

...,. ... " .. YOU
' &C- 145-148 M Hz .. 10 __• .cop. 3 ..... _

tICtin~. .......... 7 -"'- -.ul'-ion.
ORDER HAM BeAN-1 • •• • •• • ••• ••••••••• .*3'.'5

I

74DOA. KDK 2015R. 201SA. CLEGG FM·28
MIDLAND 13-510. HW~03S, tk........00".
• Acld. _ chan...1of ...-. 1.0 . "v .bove rig
• Sc8" ...... MI.ct.bI. b'I ,..-1'1:_ of ..-d10·. MHz
.witch. Up 1.0 full 4 M Hz wtdth.

. Sc-. ...... 2DO .HI/..., ft 10 . Hz ..... .nuo.3
.ICC ocl ,..... _ . II cn... I

·Mi._ 1ttWd ••itdo po.oid.. 3 fu~_.,

.tertlwtop.,., 1. tr.q. jo"" __llne .....I'Wf.

irJtwtoe. _IN~ we i"'ll
' SC I ... -. ...........io bo.
• Au , bl.d. tweuol ond uu.r_' J .59.• 5
DADf.R HAM SCAN-2 ond epecifl 'Vpe of rodi•

HAM BCAN-2: K'WD 1625, 1600,

(205 )7732 758 80x 896 Hanselle , AL 3 564 0

P .O. BOX 636 .... 312
STERLING HTS. MI 48078
Phone Ol'"del"S C41 1I: (3 13) 286--4836

Now YOU can copy tho faS! CW station,. Th .
NEW p ro fessionaliV dOSignl!ld DE 15 0 plugs
into a Han $Ceive , ' s ea rph o ne jac k & aUlo
mal icallv displ a vs Mo~o COde as it's b eing
re ce ive d . New charac ler, a re e ntered I rom
the righl and sh ift le fl g iv ing a conlin u o us
e asv 10 read disp laV o! Ihe lates t COde ,e
ce ive d . $ 425.
One VEla , wa"antv and 1 5 day lelUrn
p , iv ilege , Add $5 lor shir>ping. VISA &
M C cardS welcome.

° .... 21

.#)UftOfl!'C ... "---
.J-'JI',n' ELECTROnlC/ "'·

AUTOMATIC CW
COPI ER

VechnicAI~linic
-' - <••....,.. "" .........

HFT INC ~ ""
IS8 West 9th St
Deer Park NY 11129

. ""

AI A3

LO CZ•

~ dI
142·163 Mhz BANDPASS
F·194/U BANDPASS
FILTER · gold-plaled twm
luned caVity llesigned lor the 142
10 163 Mhl range. Has luning
con tr~s and type Nconnections,
Size 6Yu2Y, x11 y, ",6 Ibs. sh
wt. Unused $17.95
We have similar utters (lisled
below) which can be cewenee 10
amateur usage accordlllg to con'
versions by W4FXE ll/M a'"
4 /80 Ham RadIO) Used. $12.95 unused. $15.95:
H9l/U or F·l93/U. used tny CCllOefsiOl"l 10 2·meters
H~/U (163· ' 84 MhZ) or F"·l96/U P85-~ MhZ).
ConvefSiOl"l 10 220·115 MhZ.
F-20l/U131 4·344 MhZ). converSion to 420·4 50 Mill ,

A·6441UAR RECEIVER: 20·237 Mhl . 10M . FM,
CW III seven continuously tUlldble llands, Same as
R·llO /UAA DIlt requires 24 VOC 10 amp power Input
to 'I> .19. 14 '1•. 96 los net Shipped III sea led gov I
"port cra ie With IranSlt case, manuals. and sp.1les 
not checked C'dle sh wt 220 Ills $425.00
J ·31 KEY: wltll acjustatne contacts. 3.6 tese and
cord, used $7.95
All wces f 0 8 llma . OhIO Please AI ll)w forShlOOOIlQ

Use Y~I VISA or lolASTEACHARGE t.ar(l
.... 22 Wille lor our Bog FREE CATALOG

Adllre-ss Oepl 73 • Pnone 419/ 221-6573

...... Ko.:.l Duo<. ""U ... . ..

CATA.LOG ITEMS I,.. TWO W[[I(S OJ! LESS
QUlCI( Tl.RI'l A~ ON SPEaALS

CATAlOG &. D£.S1GN M~ 5Z.9S ..=.=....
OU "'cIO _~'~","no~.

........"'...,M)H ...,.u
0<_ ...... .. "" "" _ ..-...tl.$. .... E. $.

$/'VOIOV$ $I" ......$. ".a,VI:_
..........n ••, ooס..ס0. ~$.$IOt<.

~ 01Hl:. ....., ..

•

FAIR RADIO SALES
1016 I I UI ,,:A • 10. n05 • LIMA. OHIO . UI02

The ultimate source for
electronic components

and equ ipment.

PRODUCTION OVERRUNS
SURPLUS MATERIALS

Send us your inqu ir ies. Get on
our exclusive mailing list .

Inquire in wr itmg or by Te lex
TWX : 51 0-224 ·6539

Serving domestic and
overseas markets .

••• $1 w,'5 .OO List. Ask For Quote

••• $.1'3H.OO List. Ask Fur Quote

SWAN ASTRO 102BX

••• $11W.OO List. Ask For Qu ote

TEN·TEe OHNI D

Digitize your receiver's dial with
the DIAL SPaDER. Adapts to
most Commu nication Receivers
with simple connection to VFO.
From $1 49.95 Write for Data
Sheet.

GEMINI
INSTRUMENTS
INCORPORATED
Boll 205 lSfl;:tlmoor N Y 10538 ....24

(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Amal,'ur l'llu illmenl ace..~,ori.,... & all l" IIIU" .

Amalt·ur & n ,mnH."....,i,.1n'pair so.-rvk .. .

Radio Amateurs!
AlDENPGS·2000
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Tired of High Prices?
Tired of plilying roulette with "800" number spedalsl Forget the toll 

free frustration . Take iI shortcut i1nd celt tong Pilth Rildio. We deliver
low prices from the ground up-on towers , rotators, antennas, and
accessories. Our goal is to have what you want in stock.

hke iI look allhe complele line :

5 55.oo
III element-

2 meter . . .

CO E Rotators
Call or wri tl' fur vour low
price.

Cushcra n Antennas
5 .30 A TB3" Fribander . 519'1,00

2{l-3CD. 5133 ,IXl
S 5 .:;(1 2t!--lC D . .. . . 5222.00

15<3CD .... , S i ll IXI
IH CD . . 5 ~7. IXI

Itl-KD . . . 5 s.-l. tXl
It!--lCD . , . 5 no.txl
ATV--I, . . . 57-1 ,00

5 21. '15 ~~~:~ . : . . ~ ~~: ~~
0; 2'1 .'15 ARX--I50 5 30 .00

A-I-I7-11 , 5 )(l .OO
.~2 -19 Boomer 5 es.co

.. eleme n t
2 meter .

'1l'1emt'nt-
Zmeter ..S 35.75

S ez.m

HyGilin Antennas HDBX-I~ vclf
r ueexx 5219 ,00 ~urr. tower " S2'N.IXl
Tt I5DX . 5179,00 H DBXx-. self
TtBMK~ S1 53 ,IXl ~urr , h lWt'f : . 5315.txl
TH 2MK3 5 9'l ,IXl J i ll HIS guv WI',·,
Tm/R , . SI13IXI 500 It. . , . . , . 5 -Ill.(Xl
105BA . .. .. . . 5 Kh .IXl ll6 CCM C,l bl,'
155BA ., SJ33.(XI clamp , ... ..
Z05 BA . . S21'1 .1Xl Y. lu m buckle.
20-lBA . . . S lotdXl "W & eve ...
-I02B 515'1, 00 M21111H \() ft.
DB 1015A 5103 .(Xl H .D. g,ll\' illl iZl'd
II!AVT . 5 7n,oo mast . . .. . 5 33.95
I -I AVQ . , ' 5 -Ill,OO Tcnna F9FT
B~Ko . . . , . . . . S 12.l Xl

Rohn Towers
and Accessories
25G ....xtion . , .. ,
-I5G section . , .. .

SupefSharp Reception-Color Like Never Before

Get over 50 channels of television
directly from the
satellite! HBO,
Showtime, the
Superstations, and
sports from around
the world!

Works Anywhere!
Buy complete or build and save. Our book 1811s
8verylhing! Send $7.95 today or call our 24 hr.

C.O.D. Hollins! (305) 8694283
SPACECOAST RESEARCH .... 309

P.O. Box 442. Dept. G. Alt.mont. Spnngs. FL 32101

Except for Roh n towers. all items shown ,lre romplet r stoc k . Sorrv. IlU other
prod ucts available. .

Wt,' n ' here to ....-rve vou from H:30 to 5:IXI. M o nd av through Frida v, at 1-2 1-1 -)(','1-
3-101, Ask fur Long Path Radio. . .

LONG PATH RADIO, INC. ~ ..
r. o. Box 2%!!2 ,Da lla~. Texas 7522'1/1-2 1-1-)(','1-3-101

TERMS:
AU, ,,,,,,,, r, O ..R I)" U,,, C. 0 .D. " ' I"' '''' 2." ., d<'I""/. ,""'"<'V",,I,'''. " " ill"" d,,~ 1 , O.K ....',' I ~ ·, ·""",I

<"I", A, : \\c , 1" I'lm X'" ",ih,' 1I.w" ,I,""" 1''''I""i 1""." ,,1, ",,,,,,11 Ptt lit'" d'M~l> WIll I'<' m ." :I"I,,r
,h ' pplll~ and h,lIldholl

*****************************************
.;: .J:t'" ~~ ...., -i. lit'... ", ,' ..A.. TRS 80/ RTTY..A.. ~" ......~o> N - N \ _\. ..
. ~ ~ lit'.;: ~ *
: THE CROWNING TOUCH ~

: ROM.116 i
... ..
... ..
:THE COMPLETE AMATEUR RTTY OPERATING SYSTEM~
... ..
• ~ P. O . BO X 892 :It-

: .... 16 [ROllIn M ary sv ille, W o . 98270 :

: (l)lcroProduds 206 ·659·42791206·659-9512 ~
*****************************************

50-144-REPEATERS -220·450Hh.

. Co~ers 1 00 t o I 79 9 9 9 M H z ro t kHz steps with
thumb-wheel dial . Accuracy 00001 % at all fre
quencies • Internal frequency modulation from 0 to
Oller 100 kHz at a I kHz rate - Spurs and noise at
least 60dBbe low camere Rf output adjustab le from
50 to 500mv across 50 onms » Operates on 12vdc
@ 112 amp . Pr ice $299.95 plus shipping,

In stock lor immediate shipping Overnight
delivery available at extra cost. Phone, (212)
468-2720. .... 311

VANGUARD LABS
196-23 Jamacia Ave. Hollis NY 11423

50 MH z $789.95 4 50 MHz 799.9 5 PLUS <,I IIPP iM, M(liJgWn Ekdronic:: laboratory
84" W'U TT O W N R D,

144 + 220 MHz $699.95 .... 46 w~.T C H E.T E '" . ,... . , . ~.o P ... o...~ .. , ,, 438·050 15 '

·Access••O;uble e " d ediu.lett/e Time ,.
COMPLETEL Y ASSEMBLED_17S.00.

Now w" " _ "",
•...... .."on

" ".0,",,

CO R la .Mlli." 1111 on on_ DO.,d. p,og'8mm.bl•. Fully .d
iu s I. bJ~. II", . ovt 1. 5· 7 mln.~ h.ng lim~ 10·' min.~ ;';."III,.r
(1.10 m'".~ 1o" • . spU d • •olume . L.E,O. O~ lpuI S. lo w e~"~"1

d, .'n CIolOS log-Ie. plug$ 10 ' ~.- y in,lolI.Oon .nd '."'0•• 1plus
mueh "'0,•. S8995 CO MPLETELY ASSEMBLEO

8 uie R. p".l.r 1499,95 COMPLETELY ASSEMBLEO
2M UO· U5 MH z B.-Ie Repu t. , lor 2 me t. ,. with e Ulh. lu1U'n 01 the HI
Pro Mkl le.. th~ PO" " s vply .nd Iron' p"n.1 cont,ols . " d ace. ..o, ln .

BASIC Auro PATCH

EXTENSION BOARD

\-\i \'ltO f'v1k 1:
REPEATERS

lI" I/I. I$ing. 3 a'g'l u qvenri41 Touch Ton.Tlol
aeeoa~, w,'h . ulom.I,e '~sel, Anlif.'Slng
Rin g a.'~CIor, ,••• ,.••uro pilch cap. Dility
ro' DU,c .ulo p8rch 8M I WO. Iwo· w. 1t . udio
. mpJiri8'S

COIolPl.ETH Y IISSEMBl. EO - SI.OOO

AMERICAN CRYSIAL SUPPLY COMPANY
PO Box 638

W Yarmouth, MA 02673
(617) 771-4634 .... r

• Low Cost from $10 .00
Easy to Install with All Instructions
Tune-Up Procedure Ali gnment

• Kits for over 300 Models of CB
Radios

. Write o r Call Today for Our Free
1980 Catalogue

• KITS FOR MOST POPULAR UNITS
Over 5,000 Satisfied Customers

r/ Reade, Serv,ce - see page 179 Seventv-ttnee. March 1980 155



URPLUS PHONE : (305) 881-822E
7294 N.W. 54 STREET TWX : 810·848·6085
MIAMI , FLORIDA 33166 LECTRONICS

ORP.
WHOLESALE .. RETAil

v"
PL259 or S0239 CB SPECIAL TRIMMER CAPS

Quality Amer ica n Made Brand ..... print-.;! c ltt:uil boIord ......-..bl, . UMd 1n.1I H,o.in 40 cn........ Ca n IiI in yout • • lch

10/$5.00 1001$35 00 CB lr.nacel. .... Fil ' many ot..... rn.....fadu'...· unlll .lso. s.qu.Ich 3.5.20 p" • 5-30 pI'

5OJ$20 ,OO 10001$300 00
poVvolu.... conlro11ch.nM' HlKt", . ..;tch not il'lClud<td . ...~ S.75 ..~ 2J$l.2S

1·9 _ 1.SO • • . SG-1l9 - 6.00 , • . Dimension. ..,..,... I.SO I I. 10().up _S.SO.,. 6w1 6 Y, "

E. F. Johnson NICAD CB SPECIAL WI40 ctl SW lima II .bov, POLY FOAM COAX
12.0 V, 1 2 AH (iJ 10 hr rate t.e $1 0.50 ... SO·99 $ 9.00 ... 50 Ohm

41 12" )( 1 718" x 1314 " $ 149 5e a 10·49 SQ.SO I '. l 00'up sa.SO ... Law l ou ,. III AG174
Serviceman :special «9!'>I IOO' $3(X)SC!'

E. F. Johnson S Meter " . Hy Ga ,n 'Oc ~ c e L.. S5 Cil" $p.. ... .. , " "' " Ob S (;!OS 15 1

Edge "'''' .... 150 VA F,t s In 5Ill" • '·316"1\01, $ , .. ')'> .... ULTRASONIC
MTG I\QIes on lIeh lI"'d 1·11. ' !len'n<! Pil ....1 NEW H y ·Ga in Remote 4Dch C B lll'nCas.. S(lU"Pf & C<.!nU()I w.c TRANSDUCER
81.C~ K .II 0·5 bonom 120 tOP ,as,s, 51.9'i ...

DeIItC' I aoutld aboYtl "'- tinge 01 h,..",
5 1 ~U "' 00 ASTATIC T· UG8· D104 "'.0",,' T•• nlmill ' ..cllvel

P~EAMP On ~ IOp mlc.opnone NEW E. f Jonnson PoWI" M'Cl l ll'ss 12.50 ",. !5o'$10.oo
E. F. Joh n son Signal Strength wlc.ys ta lelement 3 Pin Plug 535 ea Cord ~~loIlSl yll' S'9!/!l l'a

M eter zoo "'
,. , • 2' , Sll moum, ,n MAGNETIC PICK UP," nOll' 1 b""",d pan..1 SCalII' 1 30 llb top I~tx \;OPVlE~S F;5.I.I.l C E R AM IC IF FILTER S TRANSDUCER0·5 bOllom Foeol LO"V1 ~ (155MMI1"' " D,

U9~a 0;.'520 00 z 11 11 " L. I IH I" F..." 1010, EF C L455K Conv"tl malion 10 '1;: volt. g, w;tn....
11 i1O 00 $ 3 50 ea m&<: h,nlc:'l linkage

PANEL METERS 25' MODEM C ABLES
'10 - 0 r w!6' ,hilklld ubll

W MOOE '" C....US 15' "'ODE'" CA'lES S4.9S , • .
$4 .00 ea 210' S 7 .00 '302Zvo -''__ .~_ ..- .~_ ..-

0IIZ5P.- . 0115122'1- ' 011211'.- .0115122'1-1 011211'.- ' 01151 22'1- ' SOLDERLESS TEST
25--0-25 "" woIl , }

_...._- _...._- _..._-
2' • .. • 3 "

l1 ,iIO... I S.50 .. '0'150-00 A .iIO ... ._- PROD (BLACK)
1 2 Vdc R ELAY 12 Vdc RELAY Th",.dId lype. mOldld h,ndll

1).20 ee voll,

0·25 ee vall' } 2 '1. " • 2'1, ' SPST 35 A m p C o n t act s S P S T Open Fr a me s.eo ... lM 3.5O

0·50 ee vou, Open Fra m e 5 Amp Con tacts USED MUFFIN FANS.Snunt Requued- Rug g e d , 9 le al lo. motHle us e M Ig·M a g n e c rat l
3 bl. dI' , 110VAC, . '4MIll.

S4 !)l)ea 5IS20 00 $1 5O e a 41S5 00 ss-ts
Dou ble Row/Wire Wrap . 100

22 pinliDoubll RowlDippad Sok\If 22 Il'nliDouble RowiWifi W",p
CW MINI SLIDE SW

25 p ins S3.4gea 101$30.00 '" Uoeea .1>'1.700 '" 52". " 11>'11900
DPDT .1S... 100'S1 .2'5

30 pins S3 .96ea 101S32.00 RECEIVER F RO NT EN DS 100 AS S ORTED DISC C APS
50 pins S5.43 ea 101$45.00 M a d e b y E F J ( F U LL LEADS ) 20 EA O F 5 ALL STAR AIR

132· 174 M H z D IFF ER E NT VALU ES $2.00 VARIABLE
Double Row/Solder EyBlet . 1 56 $12.00 ea . P E R P AC K U.27S IlF ,7S ...6 p,"s $1 10ea 10/5 9.00

White PorcelainIS pillS $1.55I'a 10I$12, SO STANCOR
22p,"s S208 ea 100S17 00 TRANSFORMERS Egg Insulator RED SEVEN SEGMENT
' 3 p,"s S366 ea 10/S30.00 1 '/z " x 1" 50.; e a . 3 lor $ 1 ,2 5 DISPLAY

C & K SWITC HES
S T E P ·DOW N AUTO (3)

Tl l 322P $1 .00 ...COND LINE C O R D CAPS RADIAL LEADS
PA RT" MO VEMENT W /R ECPT BOURNS' EDGEGSD200 (2 30V inl 11 5VOu l 22OOuf .'6V
7 101 O NI NO N E/ O N S PST .2'5 ... 100'S2_00 MOUNTING7 103 O N /OF F/ON SPST @ 2 00 Va) $1 2 .00 e a

71 0 8 O N/NO NE/(ON) S PST G SD 4 00 (230 1n/1 15 V O ul
SOLDER LU G ·TY P E CAPS

SK pot l ingll h,m

720 1 O N/NO NE/ON O PDT @ 400 Va) $14 .50 e a so UF (,l 3SOV 1" 0 .3" l 33.tSW ...ti.. $1.50 • •.

$1 .0 0 EA 6 F OR $5, 00 15' MODEM CABLES so UF u " SOY I" 0 .2';' '' l
12 VOLTS @ 112 AMPl.n2ga wi.. wl,hl.ld, so UF Ijj . 5OY 1" 0 . 3" l

DB2SP cO<1n '" DBS'22fi- 1 .,,,. 5 FOR S2SO f il.""nll ••nofo,m••
6 TV G A M E S O N (1) C HI P c..... 0<1 ..... end $6.00 • • . II>'ISS.oo

EFJ CRYSTAL O VE NS
l ~.M . 2" • •" $1.50 ...

G e n Inslr AY ·3 ·8 5O().1 1S' MODEM CABLES
2 8 Pin Prasuc Case '01229- wife"""'lIlcl, 6VI1 2V 15° CTS DP6P ROT SWITCH

EVERYDAY LCfoN PRICE $7.50 ea OB2'5S conn'" 0 851226-1 S5.00 ea ..,.,.. on _ MId $&.SO .... .tnIO.oo .50 ... 5/'$2.00
IC SOCKETS

ASSORTED ELECTRO LYTICS Cambion AXIAL LEAD ELECTRO
Gold Plated Wire Wrap LYTIC CAPACITORS

VAl UEJ MFO VOLTS '" l ENG TH PRICE
250,000 • sv 3 • 531.' S.OO ea 14 p in .35ea 10 /$3 .00 2uF IiJ 15V
30.000 • '" 3' • 4'I, .. 400 ea 16 p in .38 e a 10 /$3 ,30 10 uF @15V
63.000 • '" 3' • 5'/1 " • 00 f!a 20 uF @ ISV 12 ...
10.000 • "" PI. • 531." 300 ea CO MCO XTAL FILTER SO uf O ISV Om
V OO • '" I '.'• .. • 2'.', ' 200n zw· • ," ...- 2.2 uF • 2SV $1.00' .000 • '" 1' . .. • '" 200 ea 1 3 uF 0 25V
' .000 • esv P I, '· • "'1,.. 200 .. ':lIlC 8W " 0.00 . ' 1 uF 035V18.000 • esv '" • • 300 1'i1 Coa x Connectors21.000 • '" 2'/1 " • ,. 300 •• 2uf 01SOV
39.000 • ." ,. • ~.. . 300 • • UG·2731 U BN C ·F/UHF·M 2 50 2'5 uf • 25V

I
15 ...

' .000 • "'" 1' • ., • a•• 250ea
UG-2551U BN C ·MIUHF·F 300 3 uF O SOV 'm".800 • eev a • 5 1', " 300n Suf OSOV... • '" 1' • ., • 2' . " 200n UG ·1 4 6 A/U N -MIU HF-F 4 50 ".00

"'" • «ov 1'I," • 3'" '' 2 00 III 10 uF tJ 50V

'" • """ , '1. " • 3'1•.. 200 n UG·83BIU N ,F /U H F ·M 4 .50 250 uf @ 25V 10 ...eo • eov I 'I• .. • ,.. 2,00 III
UG ·175 AG ·58 Ada p t. 2 0 100 \If @ SOY I ,,,

'" • . ..v I 'I• .. • 3" 200 III
UG ·176 RG-59 Ada p t , .2 0

5Ouf @1SV $2.00

A!I ",.f.".'llU"' '''H(/ • "'0' . ~y rl' j SOfl you " 11' ~ol 5I',sf••d, 0'" prO(1" clS "" ~ Oil' '11",,"', <1 ,," " ,n l Od.n fO'1 f,, 11" /Il"t' ,leSS S'''P/I ,n91 P"ln Idd S3
TERMS: 'or ""Ppmll . "" "."<11"'9 on , ., O'OI" ! A(/(1,/>on. ' 5 ',. C"I'I}' 'a' $'''&'11'''9 . n~ 'If'''' o . ~ , 5 '0$ COO S i cc'ru.d la , o,.,.... s 10r""' 11 J 50 00 0' "'0" AI' 01<1"'1

.i.,~p«J UPS ' '''le ll Of""'''' ' ' ,~;"II'(I f JQ,",'. ' 1I' $'dI'M! P'II'~'" Idd 4' '0 $"11" r.. .\01 ,,, ,,,, ,, ,,, ",,,..' J I ~ 00

EOUIPMENT I COMPONENTS I WIRE & CA BLE I ACCESSORIES



$135 00

""..n.,
m .,'" .,
310 00'" .,Sl2't IlO

S·100 Compuler Board5
USWM:RAMM

161( Stat>c RAMKit
241( SUbc RAM Kit
32l( Stat>c RAM Kit
16K Dynamc IIAM I(h
321( DynIITlIC I'Wol KIt
641( Dynamc RAM KIt
Vr<lo<l tr'!eflace K~

Dig itll Temp . Meter Kit 534 .00
1_ ;lOll llIIl<lOor. SWlId1eS bad< ;lOll fo>1fl
8uIl1lfuL 50" LED 'Adou1S NolfSIng ~~e d
....... POeedSno a:ldl1ionai paris lor com·
pIete, lui operatoon. W. ~SlJre - 100' to
- 200'f . lentIlS 01 a tlegree , M or hero"'l
8e&rtllut IOOOdgrllin~ wbelel sn .n

, ,

191C Updale Masler Manual 529.95
CO'npiete It~ seledOl , 2500 I'll master refer·
ence guide <Mr 50.00:> QOS5 relereras F..
updIte serw.:e Irlltlo.ojl19nl Domeslol: POSIage
S3 50. No IllreIgn orders

Video Moduialor Kit 58.95
eor-t TV $eI n O;I • q.'*Y monIor w 0
iItll!cl"O usage Comp Iul w1ul1llS1nlC

LRC 1000 +Printer $389.00
40;64 column dot lIIalOx Im pa~t. 'td. P;lP~'

Interface ;III persona l compul~rs

Tolnioeo Terminal $845.00
102 key, "POll, tow~'C;lse. 10 BaUd 'ates 24 .80
chlr. mcreorocessc r conI. ~dll cap
Inlerlube II Terminal 58 14.00

Super Brain
Floppy Oi$k Term ina l 52895.00

Saml dl, .IIIPI'Il'"!. fltS1hll! ~~S ontjr
FilCwry t~slllll GU;lrln1eed money bit~

O\lllhf\' tC's ;lnd Olher COmPOfl'l!nts • !;IC'
lory p'l(e,
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PROM Era s er w. lI'I'ase 25 PROM' III
15,,-," Ultra.... nsern_ $31.511
SaIe!Y Sd(:ll,'T'IIW wH100Il "'SCI

MuUi ·vOIl Compuler Power Supply
8. 5 amo. ~ 18¥ 5 Imp, 500 I 5 amp . ~ 500
SOImll.l2Y 51ml1, 12 (lC11lOll - 500. , t2Y
n ~uIIte<l Kn S29 95 M Wl(!llluncIled lrame
131 45. 54 00 s/Ioclllong I(JI ofl\ll'llWOlI'e S1 4 00
wooog..... QSlI 510 00. 51 50~"II

NiCld Baftery Filer/Charge, Kil
()pens SIlOI'IeO t:IIII$ N ..."" tlold I marge
;I'ld lhI!I'> ttwlllS \hIIm UP , II in one kJI .. 'lui
IlIrIs I>Of I'I$lrUCIIOIIS S1.25

FREE: Sull lol' your copy DI 011' NEW 1910
QUEST CATALOG. Inclulle 2k . lImp .

ROCKWEll AIM 65 Computer
65O'l based Slngle DO.1'd With lutl AseUkeyboa'd
aod 20 column ther'mai pnnt~' 20 char Ilpt\:l r1lJ·
menc dlsolay, ROM morlllor , lutly e.~od;ItNe

$-375 00 4K verSIon 5450 00 41( ASUmtJler
58500, 8K BaSlC!ntllpr~er Sloo.oo

Speo;It small power ....pply tor lI M65 ;lssem In
rume 549.00. Corn(Jleole AIM65 In ttln bnelC.l.se
w,th pnwer supply $415.00. M,tded plntlc
enclosure to !d lIM65 pills power supo/y $41,511.
Speo;I/ f'Icbge Pnce 41( AI M. 81( lI.lsoc. power
supply , Cibloer SSt9.0lI

AtM65.'KIM.'VtM. SuIl'l" e~ ... 11m expallSlon
board. 3 ' emale Q 1 mile bus Board plus 3
connectors $22.95,
lI~l(jM.VIM tll E.opanIIOO M 41l¥;11l11 arJ(l

2 seNI polI'ls pills 2 on1er>IaII ~mer'I $3'91lO , PAOM
proOf;l",""" lor ?716 Sl5111lD

60 Hz Crystll Time Bue Kit $4 .40
ConweIts GIQIlII doct;s trlwn At ~..~
10 CJ)'SQI IImt DISe ClutsUnclP:l1CQIfICY

programs Cissf:lII WISIOI1 in $lOd< no. RUM
'<tI'$IOI'lS IXIIllIllQ soon *'lh e>ld'WJOt PfN*9I
iIoW'''lI some ered~ lor C3Ssene wer$IOI'l

s.,... an K . CIuelIe SA.OOG
TIlnI PI_'s 111I2 r..., ..sic s-w Ii*"",
_ anilMle . flIlIII till"'" Tem Pl\lnq~ .....
n", 11II* IIllII ..... III gel Die __ ... oll.
N_ 11II.. 1Ioetort. SlUG
$-lIMI HI. Elpllli. S '-15
__ ...... vu s.ra UslillO SlUG

'-.. S-: Auemtler. E"lll' . Iliuae..
".,. O" AO . s.,tf $I'I. d ,IIl.sIC . EPII OM
........._ .. . Sin..., Flo", Disc S""..

TERMS: $5.00 mil , OI'Il... U.S . flllln . Clthll'nid..... Ill' 6"Jrolli .
...U,meric.,1 MI' Mnter Clla,.. Ktepld.
SlIippllll dllI',n .lIIlle ."ell DII ell_,_ c.lI• .

NEW PROOUCTSI
SuperColor S-l00VideoKIU99.95 Ell II Adapler Kit $24 .50
h p,indablll to 256 • 192 hlQh flIsolYt,OR toIOI !"lugs inloEW IIl»'oviding 51Jper E1I 4ol1ncl50 p;n
grilltncs ~7 ...JltlaH dlspli'Y mooes tomputeJ bus pius S- 100 bus ~,pln!.ion (With Sl<per El 
comroled t.Iernor) rnawe<I 1KRAM elpandll- P'rI$IOIl) H'l h ,lid 10"/1I eeeess dI5lJlll~. sl'te
!III to &K 5-100DIls 1802. 808O.llO85, 280 II\C i1 1ll1 mode l Os ophonal Sll .OIl .
Gremlin Color Video Kit $59.95 1802 16K Dynamic RAM Kit $149.00
32 . 16 ilph' i.....rnetlC$ inc! graphIcS, up 108 l1lO2!S-I OO e.opilldible to 32K. lMllen refresh
coIots WIlli 6847 etHp : II( RAM " EOOO Plugs ... 'docu up to . 101Hz" no ..all Sliles Adell 16K
illO Super EM .... pili bu$ NoIp p,irdilbll 10 hlgh RAM S7U O
rnolubon GraphICS

RCA Cosmac Super Ell Compuler $106.95
Compm 18atures belo.. l'OI' deCIOe 10 buy Iny A 24 key HEX key\lW'" ondudes 16 HEX keys
ottler compuler Thefe 1$ no ottler compuler on pills 10M, met, IIIR . nit. inport. menllll"j' PAl'
lhe marUlllldi"; ll\I1l\u ill !hedeSt>lble be.. leet. monltor select and $lllljlte.lep urge. on
~1$ of !hi! SuperEII !or $(I hnle mo...., The Super bolIrd dlspli";$ proYIlle OOtpUI and op1JOfIII higll
EW IS ;I SINIl songle boll'" compuler ll\11 cces ,fill low eddrea There 1$ a « pon stanclllrd
many bit things . 11 is an e.celtenl aJmCllIte' 10' conoector sIoI!or PC caI'IlHod ;I 5Opon comec·
tr;llIJng aod !or ~""ng llfOO'ammtng ..-r1 h ns tor slot lor 1M Ouest Super Expansion Board ,
IT\Idline IIng~ arld yel ~ IS 8aSlf\' eljlanOecI PO*e,supplyand sockets 10, .11 IC s ue In
wl1h eddlllooel memory. Fu ll lIe ~c , ASCII dudedln thepoc:eptusldetllleo:l121pg IRStnK:·
X~''''I . vldell I;IIa...CI1II' ,e",..l1 on . e'c. non manWlt wfIich now includes ow' 40 PQS o!
Ilelore yoo buy l nothe' smal com puter. SllII ~ ~ soh'wlre info IllCIklding I series o! tesscns 10
"dudes lhe lotkPwi ng IIIIUre$ ROM mOnl1or; help gel yoo started and ;I muSIC progr1lm aod
St;l!e aod Mode dlsptays: Slngte step, Oplional gr;ljlhlcs ta,gel game Many sdloots and
address o,splays; Power Supply, Aud IO"mphf",r uno..'sit les are uSI ng tre Super Elf as a course
3no:! Spea~er. Futt~ sock~te<l lor 3tt IC·s: Re;ll COSI 01 stuOy OE Ms use II for tral ~l ng ani! A& D
of ln war'ln~ ~31r1: Futt document;ltion, R~memb" , othe r com puters ontyutter Super E~
The Super EI' il\Ctudes a ROM mOnlfo> lor P'd' features at Iddibonal cost 0' not at 311 Camp3..

j
ramlo3dlng ,edltlng;l no:! eu cullon WllhSINGLE 1HI10~ you buy . Super Elf Xit SlOti .9S. High
TEP for prugrl m debut,lng whictl is not In· Iddrtls oplion 58.95, Low l odlUS oplldn

ctiJdllll inolher1 at the ume pnct WIth SINGLE $9.95. Cultom Clbinet with dntted are I.1tlelled
STEP \'IlU un see lIIe mlcrOllroctSW' c!upoper;l- ple "g l;lss Iront p;ln~1 $24.95. ExpanSlonCablnel
bng with the unique Qun lldd,esuoddlitabus W1t h ,oom lor 4 S·1I)0 bda'ds $41.00 NiCad
di Slllavs lHI4ore. durlng ;lnd eft.. e.ecuting In· Blnory Memol"/ Suer XiI S6,95. All . its ;lod
s1ruclions Also. CP\J mode andHlStrUC1Jon q<:Ie OPl'OIlS ;Itso completely assembled ;lod testllll
are decoded;ll'ld dlsptayed on 8 LEO iod,u tors auelldl ta ;l 12 page montllly so/tw;lre pub
An RCA 1861 . Ideo g..plIlcs cf\l;l il/IOWs you to tlut,on tnr 1802~ter U5<1rs Os ;W;lllable by
<:onoect loyool own T\' W1lh3nInuptn5Nt I'IdOO SIlbscnptlon to> 51200 per yeal ISSIJei 1-12
modulator to do graphicS II1d g¥nes There 113 bound 516.50
• Ikll'l' q'I1em oncludllXl 'or W01l"ll yoor own T,ny BaSI( ClIssetle SII1.00. on ROM S3UlQ.
muSIC or UII"ll many IIlIl$IC PI'OQl'~ ;IIrudy ong'na1 EM kll board 51495. 1802 1Oltw;l..;
wnnen The spe,lker Iffil)lIher~ atso tie used MoewsV"," Graplllcs 13,50. Glmosand MuSIC
10dnve rNys lor control purposn I3OG, ClUll 8 tnlerpreler $5.s,o.

Super Expansion Board wilh Cassene Intertace S89.95
This 1$ 11I,I11 an 1SIllIlIld"'ll'-'" ThI$board tsas Sllbrouures aIlowWlg lISeI5 10 tti<e ;Idv.I..... 01
been lleSOll..1Id lO ..,. ,. to tleode !Sow l'OI' monnor!llncbor'ls sornply by tailing llWn "Il
want 11 0(llI0nell De """ lIpIllIi ors IIoatlI ImprlMl""'us and.-.s m eaSlly dOIle Wl1tl
__ wt1a 4X ol ... ,....... RAM IUtrIdd_· tI'Il! morlIIor tI you l\;IW tI'Il! s..- Elpllli.
"1rJV'IO'heI'e WI 641( MlI'l tIuIll... memory pro- ~nl s.,.. MonIl", \I'll! monrtor IS "Il nl
1eCI II1d a u ..... IMI;t I'roYISlOIlS "'"' l'UI'WWoQ;I1!he push 011 buIlon
been made 101' II Oll'ler apIOnS on the WIlle e thel 011 board 0PfI0IIS Inducle ",..lIei lllpul
tIoIIlI n • fils nsattyinItl tI'Il! ~dwood cDnIl Ind 0uIprl PIlI'tI Wl1tl lui UndslsHl They
alongsode'" s.,.. [I The boartl lrdl:llS IIol$ 11IM 8asy.....oe<:bonol .. lSCIl keyt>oirdto!he
lor "Il to 61( of EPROM m Oll . 2758. 2116or n ''$Ul t)OIl RS m .... lO ..... CoIneOll Loop lor
2116)¥Jd IS " '" -* 11M. EPfI()t,I ClInbe lISIId ,*""pe or _ de'"ICt are on Iloarll nl , l'OI'
lor!heIflOI1Ilornl TWI'; lluc:or llIheLr~ need more tnerTIOI')' Ihere are l'*'O $-llllJ slots lor
... IX__ IIOM ......tt. Sll.l5 lS ,...... as SU(I( IIAM Of ..aeo lxlIIlls Also a 11( Super
;10 OIl DOIrlI OCIbOII II 27llll EPfI()t,I wtlI;h Isas Moro101 oe<$IOI'I 2 WI!!I "fllleo tlnYer lor !vi ClIllI
been PO"",,,,,,,.'.'1Iid WI!!I ;I pl""". 11 IoIdterI !lilly drSI*Y """ TWI'; BasIC In(ll ..oeolOllerfxe
lIdlIOI nl IR'Of~ mull '* cassette boird ".. 110 PIlI'tI $9.115, RS m $4.s,o.
rud _ soflw¥e, (.... ""lJle ClIssene '*1 m 2D IfF Sl .95, $-llllJ $4.SlI. A 511 ..
.-dIleI't"di_'romOuesl: l inclIde$ llIQ>SIer -.a", HI _ rtJbon cable IS ~bIe II
S*W nl ('Adou!. b60cII I!l(M gpaboIIIy IIllI 515 25 lor 8a$y .... .-. be_ the SlIIl'I'
¥llleOg~m- WI!!I blIlklng _ 8rul< Ell n IIIe SlIIl'I' EIa-si- 1IOInI ,
pornt$CIrI bellS8d ........ .,. ~SMllNlure .... SoIHIr Xi1 Ior !he ....,_Ie sys1em (see
10iu. po""," .n bugs.,oly. lhI!I'>""" MlI'l Mulll-von I'!:IMl' Supply below!
SIngle s1l!P The Super Monllor is _ WI!!I

Quest Super Basic
CuesI . lhlluler II ftqlIII$IYll 1802 sys*"'!!
,~ IfIllIher fIrsI OuesI lS IhIItrSl eem
I\llllJ 1OOI1cl,""" to s/lcI, ... Iilt..sic!of 1802
sy5\em$ A (:l)'Iljl '1II1 l\II'ldIOlI s.,... If. ~
AlIlI CrieI'~ IloiIIng /lOIIIl~
W!lhsoe,,"'oc_lnumbel'f¥I\lI ,l/'Pl.
32bll iflIe9Ir , 2 DoIion. Mull dim 1If1YS.$lnrY;I
~, SVo!lI~. tassenlli(l . S
"., bid. &SOC. DaI inl rnKIWIe Illf'9IiQI pIO
gtJtIl$. iIld _ ~ StillOl.U . FunetIons II'Ill......
E.i~ alYplillll on most 1802 S'j'SIems Rt
ftoln'$ 12K flAM --"I IOl'~ iIld _
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2300 MHz CONVERTER KIT

Polor.d Model 1206
1.95104.20 GHz

signal source
$400.00

Model 1107 3.8 10 8.20
GHz signal generalor

$550.00

TU NN EL DIODES

NOW ONLY S24.95
$10.95

Kil ' 2
F,ln:: hnd '5H9OOC Prncal..- 350MHl.
9SH90DC P",caler dlviOe' by 10 10 350 MHZ This kll wilt la ke .ny 35MH1 COunter
' 0350 MHZ. KII includes Ihe lollow ing:
• Fa irc hild 95H90DC Ch ip
1 2N5119 Transist or
2 UG-&8/U BNC Connectors
1 PC Board
And all Oltier Pill1s for i1llll.mbly.
less 95H90 ch ip

MHZ ELECTRONIC KITS:
kit ' 1
Motorol. MC14410CP CMOS T_ G_. lor
CMOS Tone Gener' IOf u,., lMHZ cry$l.I IO Prod UO-. " ,ndard dua' freq uency dill·
ing " gnal. Direcl ly compa"ble wllh t2 key C!>omefIc TOIKh Tone~ • . Kil lnc l...oes
I .... follo wing:
1 Molorol. MC1441 0CP Ch ip
1 PC Board
And al l ctner parts lor assembly. with 1 MHz crys1a l $20.65

FETS
3N128 $1 .00
40673 1.39
MPF 102 .45
MPF 121 1.00
MPF131 1.00

Nlc.d battery charge r ... $5.95

E.F. JohnlJon lube socket "22.0275-001
lor 3·400Z, 3·500Z. 4· 12 5A. 4·250A, 4.400A

S29.95/pa ir

PRICE
$10.00

10.00
7.115....,...

TYPE

T0251"
T0 2113A
l N21)0
1N37111
1N43'1I

62.75

~ """.. """..."13.130&6
~'"
~"".".",1011 850
1215
12f1 .~,....
1 ~7011

""

NOW ONLY S5.95
--

w.....lht15.llllO lED dlgll.1 c lock • • m.de by Spartu,. All h••e ,I.rm•• Sold ,. I, .
(Som•••rm, don't worlr..)

Sl .n e.ch12 for S13.115
Have N.llon.1 clock modul. Model MA 1002 .nd 1023. C.n H u.,d 10' 12· o.
24·hour•.

•••••

s 9.SO
'95

16SO
1595
"90
12.30
053
3 82
3.82

12.30
7435
ISotO

10,00
1U,00
39.00
12,95

" ..39.00
5,25

'"1060
18 50
1.95

35.00
' '' .75
1080
10,40
-s.oc

'"121.70

"'..25.75
50 ..
,OO

~X ISOG

looTH
5128
811.11
"3

""61~6A

61468
6159
eass
0J80

"'"''''neo

"".."
""""629SAlPl 112

"..8560AS
Il950

TUBES

••
: Exp. D.l t
•

. , .
• 8ANK AMEFl ICAFlO /VISA /MAS1£RCHAR GE

vou' ~ u mtJe '

lor ecuwa'enu

S500
9000

22500
500

150,00
5050

""eo 00
81.SO

25500
usco
38'"
53'"
53 ..
"00
00 00
eo 00
rooo

28900

"' co«o 00
3700TEFt.".S

Allc_~••not _ , .,.,. ar. in U.S. lunot. '
All ...." ......., ".., cia UPS,
PIu.. include St.!ioO minimum ,.... posl_.
All prICes ar. in U.S. " ol.....
All p. 'I. po-ima/9uar.n'_
5...... . iC. e","'ge on.1l ""n~ eer" .

""3·5002
3·1 0002
3628
3X25OOA3
4 65A
4·125A
4·2SOA
4,4ooA
4·1oooA
5·5OOA
4CX2506
~CX250F

4CX2SQG
4CX2S0K
4CX2S0R
4CX350A
4CX35QFJ
~CX1000A

4CX15OOB
~CX 15000A

~X l 50A

FAIRCHilD VHF AND UHF PRESCAlER CHIPS
95H90DC 3SOMHZ Prnc.ler Dlv id. by 10111
95H91OC 3SOMHZ Prnc.l. r Dlv ld. by 5/6
11C90DC 650MH1 Pr.sc.l.r Dlv ld. by 10/11
ll C91DC 6SOM HZ Presc.l.r Divide by 516
tlC83DC tGHZ Dlvld. by 2"81258P",cal.r
11C70DC 6OOMH1 Flip/Flop wllh reset
I1CS8DC ECl VCM
ltCUDC Phase Frequency De!ector (MC40U PIU
1 1C2~DC Dual TIL VCM ( MCW2~PIU

l lC06DC UHF Presealer 750MHZ 0 Type Flip/Flop
l lC05DC l GHZCounter Dlvl<le by 4
llC01 FC High Speed 0I;a15-4 Inpu l NO/NOR Ga te

CRYSTAL FilTERS: Treo 001.1M80 ..rna •• 2194F
10.1MH1 N,rrow Band CrySlSl Filter
3 db N.ndwidlh 15k1'lZ minimum 20 db N.l'Idwidln 6Ok h.z minimum 40 db N.l'Idwldth
1S01<h.z minimum. Ult imate 5Odb: lnsanlon Ion '.Odb lola• . R,ople l Odb MIX Ct. 0 ..
- Sol , RI . 3600 Ohm. ,

z

PC board . n d •••• mbl' In.tructlon.
$ 2 5.0 0

PC bo.rd with 13 c hip c .p•• a •••mbl.d
$44.110

PC b o.rd with . 11 p.rt. ' or •••• mbl'
sn.ll5

PC bo.rd ••••mbl.d . n d t••I.d
$11 11 .8 5

2N52111 47.50
RF TRANSISTORS 2N5583 4.-43 MMISOO 'U.

2N5589 .... .. .. ,550 10.00
rvse PRiCe 2N559O 1.30 .. M1552 .....
2Nl561 S15.OO 2N5591 10.35 MM1553 se.ee
2Nl562 15.00 2N5$37 20.70 .... 1601 ...
2Nl692 15 00 2N5Il41 .... M"'602I2 N5842 ,...
2N1693 15,00 2N5Il42 U3 ....,601 U5
2N2M7JAN 2 ~5 2N5Il43 14.311 ....1661 15.00
2N2876 12,35 2N5645 11 .00 ....1669 17.50

'""" 25.00 2N51U 27.00 ....1943 3."
2N2927 ,.. 2N5&l2 U5 ....2605 a...
2N2lM1 11.25 2N5&l9 1t.50 ...... ....
'""" 15.~ 2N50882 ..... ...... 2.15
2N2lM9 3.90 2N5913 3.25 MMCM9111 ,...
'"2050 500 2N5922 10.00 "MT72 "2N3281 ' 30 2N5942 46.00 MM T74 ...
2N329~ ". 2N5944 ,... MMT2851 '.11
2N3301 15 2N5945 10.fIO MRF304 43.45
2N3302 105 2N5948 13.20 MRF420 20.00
2N3304 1.48 2N&080 5.45 MRF450A 10,35

2N3307 10,SO 2N6061 "" MRF475 ....
2N3309 390 2N6082 1.90 MRF416 5.00

2N3553 1.45 2N6083 11.80 MRF502 ...
2N3818 ,.. 2N6084 13.20 MRF504 8.'5
2NJB66 '09 2N6094 5.75 MRF509 ...
2NJB66JAN 210 2N6095 10.35 MRF511 1U0
2N3866J ANTX ." 2N80911 19.35 MRF901 ...
2N392~ 3 20 2N8091 21.00 MRFSl 77 20.70
2N3925 ,.. 2N8136 18.70 MRF IIOO4 1.44
2N3927 11 .SO 2N811111 38.110 PT41UB 3."
asasec "" 2N82e5 75.00 PT457,... ,..
2Not012 1,10 2N6268 100.00 PT4812 ....
2N4135 '00 2NS43t 43.45 PT4828 ....
2 N426 1 1460 2NU591PTt195 11.00 PT4&40 5."
2N 4421 '09 A50-12 25.00 PTU59 10.12
2NH29 '''' BFR90 ,... PU7« 24.30
2N~ ~:lO 2000 8lY5S8C 25.00 PT9190 41.70
2N~9'57 3 '" 8lY56aCF 25.00 PTi8-41 " ..
2N~958 ,OO CD3495 ".. S01043 5."
2N49'59 2,12 HEPletS3014 4.95 S01118 3."
2N4916 " .. HEPS3OQ2 11 .30 SOI118 5."

' "5090 '90 HEPS3OQ3 "" SOl I 19 ,..
2N51oe 3 90 HEPS3005 U5 TAl993 15.00

2NS1 09 1.55 HEPS3008 19.90 TAl994 100.00
2N5\60 3.30 HEPS3OQ1 24.95 40281 10.90

2N5119 " HEPS3010 11 .34 40282 11.90
2N51114 ,... HEPSS028 2.5& ..,OO 2.48

clcctro..~c~
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WISPER FANS
Th,s fan.s super Quiet . etf ic ient cool ing where low acoust ica l d isturbance is a mils,
Size 4 68" • 468·'. , ,SO" . Impedance protected. 50160 Hz 120 VOlts AC

ONLY S9.95 or 21S18 .oo

EIMAC 3-500 Z
Special price - limited quantity

$150.00Ipair

21 10 ... ...
271111'n",
'"a m
~K """ II
~ ,

til \/31<~"
:I!l, ~'lfi

~ ,

co oeoo
.10 9
JI ,OOOO
J I I I I I I
:11._ 7
.11, 11
.12 Ill... )
3t,ttttt
32 6
:It.ll
:lJ (100 11)
JJ. ;I: l:l:l:l
'1'1 ,Y
H ,I"HH I
:I ,I,H1 1
"4,H H4
: l ~ ,IH H H'

: I!I ~ I '~ I
: IY ~.; I ~.\ ~

.I\! ~~~~~
:IY \l~.W2

l\l Yb:l\Nd
III ' HHHH'
' IH U , I1,r ;
III," , HI, I
I II I I I I I I
III I ,I ~ II

III I . "" .
I II rrrra
1II , ~:. " ~ ,,,

I II ,t % t \l
1II " n :l :!:!
'II :l7II:17
I II 4" 14 117
110 HH H
HI l ~1 4~

110 .\ 1. : 01
I II , ..,.;
III :,1'~io1I

III "1"1;:1
III , .t.bl ...
111 :;lU:;" l
1II ,, 1U011
1<, :;" "
1" '1 1" 1:.
''' ·01 '·,,,, .

;1I;,IHHH'
:16 ,t I7....)
;\0;,...-1
37 l....... '
37tI7.\
:17 ,:I~.\

37 4"'0
3177777
: I~ ooסס0

;1>' J333J
:1>' ,7, 777
J>< 7777 '
;1>' ....,
.1>' ~~

:t!O ..
h'~
:19."-'1"\1
:r.o ....\.\1••\
:IY :,yt.\Y.l
IY o;2!Widl'
:r.o _ 7
r.I 71l.1'!H
,IY 7111. 1

"' .".,,""e oooc.".g 141116

" "
""'"5145"'.,.",
61~....'"
67 52
6782
6794
6612

"'''66,46

"''''n855
7350
75165
7666667

~ 644-44 MHz 6.364 MHI
~1715 8820
~aao 88285
5.7 8.8J7
5.70370 6,8455
~.7105 8.lI54
~.733333 8,8625
574115 8871
~110741 8179500
5137'Q.4 8 888
~as185 8.!105
5,19SI 89135
H2593 8.9305
5,95M6 8.939
800 8.956
I ,ISS 90265
616296 9.37491
1,210 9.545
622222 9.555
825165 9565
628146 9.585
a ,31" , 9,65
6,321458 9.7
6,37037 9,75
638()416 9,8
6,:lllO833 9,85
6381()41 9 9
6.381666 9,934375
6.382291 995
6382916 OOסס.10

6.384166 10,010
6.384791 10 020
6.383541 10.021
6.3M4 16 10,040
6.40000 10.20633
6 42l'O63 1080375
1.42913 10.6814
643104 11.005
6 113104 11.13
1 45 11.1805
6 4!>926 11228
647 11 .2375
1.411 1 11.27
a48889 112995
1510 11.34
1 537 11,3565
6 507 11.706
657776 11.150
1.582 11.755
610741 11.805
6112 11,855
1&27 11905
6,6145 11955
1156667 11 96125
6,673 11.965
a 693 12,6UI66
1.105 12 925
6,723 12.93
6.7305 13 102
6,738 13.2155
6.75125 13.2455
6 753 13.2745
6.7562 132645
6.7605 13.2945
6 7712 133045
6,77625 133145
6681 48 13,32.5
6.81462 133345
684444 13,3445
6.81407 133545
6 660000 136240
690370 14315
6,910 15,016
6 93333 15.020
1.940 15036
6Si6296 16.39074
6.97776 16.39166
7 01 16965
11116666 1700925
7 193333 17 01016
1 34350 17.015
7M 17065
7,36296 17.115
'31778 17.165
7390 17215
7 42222 17 280
7443 178710
7 45850 17 9065
7 'l1 15 17.9165
7 4685 17 9265
7,4"5 17.9365
7 473 17.9465
7 471350 17 9665
1.4115 17915
749850 179735
1.5015 179935
7.62'963 16 290
765926 19006
7 67407 19 100
1.68889 20 1
7,71652 2325
777778 23.575
7,79650 25.9
780150 25.99'961
7,61 26.66667
7926667 26,6965
800769 26 9
6.015 26.958
615571
6.192

ALL CRYSTALS 14.15 (u cepl l l)01o. HI . . 19991

3 162~ "'''''
3,166
3,I69n
3 177
3, 111 1
3.l 1I~~

3 1114 'a
3. 1~,
3.201~
32106
3~1~

32l1~
3,~31~

3 232n
3 .2365
3.~377~

3,2311~

3.2J ....7~
3n925
3.~4

3 ~4()~5

3.H 05
J.H l
3 H~ ~

H H
3,2 4..... 7 ~
J , H'n~

J,2 4 Y7~

3, 2~ 1 .~

3,2.~3fi 2.~

3,2M
3256 125
32~Ni2.~

3.261
3261l2.~

3. 26li12 ~

3 26><62~

3.21 11~5

3213625
U
3,3345
3 40~"-'

H Il 5
3 43 2"-'
,,~

3 46.6
3, 4"1 ~

U
J. ...71154 ~

' "3,6.'>6,..
a soa
3.110'"
3 . ,..;1)
3,1101
J,YOK
3. 1l 1~

4 (KK.. )
4 Oil
.. ~6

4,3
4, ~1

4 ,6"~.~

4,fiY(;5
n1 1 ~

n~4 .~

4, 1 3 1.~

4 , 7 6.~

4,"11
4 1111:1711
.~

4 \f6:l\N;
sooo
H312 .~

5 Ill"''' '>
5, 14 . 11 1.
.~ l+;4" KJ
" ~J4 ~2

.~ ~.W·lfo

.LJlJ:I70

.~. 1333.1

"',34 ~ l'"
,~

,~

.~ 4:JO>Ofi,lfi

.~, l'I6

.~, 4f;'.~

.~ l WO
:, '11"" ,
~ '11'
.,>".2 1.'>
.'> ,.2,, \1:1
.'>5H
',, 5r. I.~

",5r09
"'.r,l;fi .~

",~14

',.~"' 1 5

"', ~K~, I ! '

~. , " "..
5&04
5.61482
5.619
5,8115
56265
562963
5 6415

2,42 ......
2,4315
2 «275

' ""2.45

"", ees
251375
2 581,...
2 6245
2 616

''''''2,633125

""2 63575

""",~

2 647
2,650750
26545
2.65825,,'"2.662
266575
2.6695
2671
268015
ase
2 6645,=,
2 69575
2 702
27()4
2 71015
2 715
2,716
2 723
2730
2 1315
273225
2.732625
2733
r rn
2 73915
27421~

214~

2,7"
27"5
2 7..75
2 146675
a ~,
, ~

2.1~

2 762375
2.7735
2 7766~
278
s rso
28U
2 8 17
26225
2835
2.65
2854
2854285, ee
a.ees
28725
2 8 76615,""
"",,~

2 910
2.920
2925450
2.92545
2931
2 94375
zses"'..~
,~,
2 913,,.,
''''".""'M'"''''3())1
,~~

"",~,

"'"a cea
aoe
3,074
3 1125
3.126
3 137
3.13975
3,1435
3, 1~~
3 , 1 ~ 5

3, 1545

" '"3.1585
3, ' 615

112 ~HI,,,
37M
49," 0
ro
1 1.1

"""285." 4,ro
, ooסס. MHI
1.3047.."'"......
"1.71315
t711~

I.n31~

1.11615
11'0224
181875
1.14320
1 64375
1,645125
1 645625
1,84575
1 846
184825
1 84975
18575
1 ,9081~

U~
1.125125
1,927
1,932

"", see
1i942
li150915
1964750"...''''',...~
2 078
2125
2. '28175
2' 2795
2.1315
2.133275
2.13505
2 136825
2 1425
2144825
21'l175
2148875
2151
2,153125
2 15375
21"
2,15525
2 157375
2, ' 595
2,16375
2165675
2,170125
2,17225
2174375
2,1765
2 16415
216575
218575
2,194125
2207063
2201313"",.,2 2UllI12
2 210813
2 210'063
2214562
2 214563
2 215625
2 21793ll
221915
2 222125
222325

""~2 22815
2,23125

I10ס2,2"'" 15

2 241
2 2'l1
2 2415

' '''"'"2 2915
ascooc
33'"
2,328
232825
2,32625
2.3525
2.35256
2368
2,374
2375
2,38125
2 395
2396815

S5 ' 5
'55

"'"10 00
'00
' 50
4,70
3 75

12.00

MODEL 413AR
DC null voltmeter

$112.50

MODEL 6188
3.8 to 1.6 GH z
o nly 5499.99

A Model $299.00

M ICROWAVE DIODES
H ,P, 2835 2 20
MB01 0l 1.89
MB0102 1.98
l N831 8,00
'N5 71 1 2 .20
'N 5712 3 45

o n ly $19.95

302A wilh .297A
Wave Ana lyler a n d Sweep Drlye

20 HZ t o SO kHI
S799.oo

300 MHZ ,6dB MIN.
tr.eca MAl(.
50 MHZ 0 to _ ldB from 300 MHZ
24 vene OC at 220ma M Al(

MODel 41 6A
Rallo meter

$125.00

MODel 6168 /A
1.8 to 4.2 GHz
only $399.00

MODEL 683C
2 10 4 G HZ

O N LY S299.OO

MODEL 620A
71011GHz

.223V 10 1uv.
S699.99

INTEG RATE D CI RCUITS
$2 00 MC1463R
690 MC 1469 R
2.05 MC1 560G
1 SO MC 1563R

12 40 MC'568L
531 MC I590G
8. 15 MC 1648 L
3 82 MC1648 P
6,95 MC68B21P
6 ,95
) ,95

2995
5,40

MC1 JOOL
MC146' R
MC1469G
MC ' 55OG
MC , S6QR
MC, 568G
MC ' 569 R
MC4 024 P
MC6820P
25' 3
8080A
2716TI
MC 1460R

MURATA CERAMIC FILTERS
Model SFO...S5D

455 kHz $3.00
Model SFB·455D

455 kHz $2.00
Type : C FM·455E 455 kHz $7.95
Type: S FE·l 0.7 10.7 MHz $5.95

MEASUREMEN TS Model 800
Standard Slgn.1 Gene rator
19 MHz . 520 MHz F M $150.00

H EWLETT PACKARD UHF. VHF. AND MICR OWAVE SIG NAL
GEN ERA TO RS ANO SW EEPERS. AND OTHER EQUIPMENT

MODEL 434A
Calorimetric power meter

$450 ,00

MODEl400Q R
Vacuum l ube voltmeler

$79.95

CAABIDE CIACUIT BOARD DRILL BI TS
Size Pric e Size Pric e
35 S2.1 5 58 SUS
42 S2.15 59 S1.85
4 7 S2.15 61 S1.85
49 S2.15 63 S1.85
51 S2.15 64 S1.8 5
52 S2.1 5 65 $ 1.85
53 S1.85 66 S1 ,90
54 S1.85 1.25 m m $ 1.85
55 SI .8 5 1.45 mm S1.85
56 S1.85 3.20 mm $3.58
57 S1,8 5

TRW BRO ADBAND AMPLIFIER MO DEL CAll15B
FreQuency response 40 to 300 MHZ
Gain

TEKTRONIX
1LS Spectrum Ana lyz. ,
pl ug-In
SO Hz · 1MHz $899.00

TEKTRONIX 151
DC · 10Hz
2mV/cm • 200mVlcm
plug ·ln $250.00

MOOEl606A
50 kHz 10 65 MHz

.1m V 10 3V In to 50 ohms
$1 .000.00

M ODEL TS51 010 HP608D
10 MHlio 420 MHz

. W 10 .5V
5399.9 5

Ptices ate subjec ' to ch ange. Some i rem s ar. in limited quantity.
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2822 North 32nd Street/Unit -1 Phoenix, Arizone 85008 (802) 856-9423
We eccept checks, MesterCherge, end Vise Q I

Prices subject to change without notice ~__

E.f. JOHNSON MINIATURE
TYPE V AIR VARIABLE CAPS
189·503·105 1.4·9.2pf
189-504-4 1.8-5pf
189-504·5 1.5-11.6pf
189-505-5 1.7·14.1pf
189-506·105 1.8·16.7pf
189·507-5 2-19.3pf
189-508·5 21.·22.9pf
189·509·5 2.4-24.5pf
189·"' -4 1.2-4.2pf
189-4·5 1.5·9.1pf
189-5-8 1.,.,1pf
189·6·8 1.8·13pf
189·503·5 1.4·9.2pf

$1.50 each

E.F. JOHNSON TUBE
SOCKETS & PARTS

POWER TUBe SOCKET
for RCA 8072, 8021 ,
8122, and 8462
EIA base #Ell·a1
Will also fit CRT
lubes lEP11 and lEPl EIA
base #El1·22
$4.99 each

SCREEN GRID BY·PASS
CAPACITO R
1450pl @ l000pf
Part No. 124-0113-001
$9.95 Bac h

POWER TUBE SOCKETS
for 4X150A and D,
4CX250B and R, 4CX350A
Part No. 124-0107·001
$14.9 5

CHIMNEY for 4CX250B and R,
4X150A and D, and 4CX350A
Part No. 124·0111·001
$3.99

POWER TUBE SOCKETS
for 4·125A, 4·250A,
4·4ooA/C etc., 3·4OOZ, and
3·5QOZ
Part No.
$29.95 per pair only

SPRAGUE RF NOISE FILTERS
#JN17·4080A
100VDC @ 70Amps
.22mfd
$2.99 each

CARBIDE DRILL BITS
l or drilling p.e.B.
5 mix $6.00
10 mix $10.00

25AMP SCR's
2N681
2N682
2N683
2N684
2N685
2N686
2N687
2N688
2N690

FET's
3N128
40673
MPF102
MFE131
U270512N4416
MFE2000
MPF4391
2N4303
2N5484
2N5555
2N5639
2N5246
2N52481MPF102
3N201
3N157A

$1.10
1.25
1.45
1.60
1.70
1.95
2.45
3.45
3.95

$1.00orl0/8.00
1.39 or 10/10.00

.45 or 10/3.50
1.00 or10J8.00
1.00 or 10/8.00
1.00 or10/8.00

.80 or 10/6.00

.50 or 3/1.00

.50 o r 3/1.00

.90 o r 211_50

.48 or 3/1.00

.50 o r 311.00

.45 or 1013.50
1.99 or 10/12.00

e.coeeen

TUBES
2E26
3·5OOZ
3B28
3X2500A3
3X3000Fl
4-65A
4-125A
4·250A
4-400A
4-1000A
4CX250B
4CX250R
4CX350A
4CX1000A
4X150A
4Xl50G
572B1T160L
8llA
6146
6146A
61468
6 146W
6360
6939
8072
8295/Pl 172
8950
8877
7289
6KDB
6LF6
6LQ6/6JE6
8908
6550A
Other numbers on request

HIGH VOLTAGE CAPS
22mfd @ 500VDC
1fe in. x 1'12 in.
$1.99 each

330mfd @ 450VDC
Can Type
11/ , in . x 4 1/. in.
$4.99 each

$ 5.00
90.00

4.00
125.00
200.00

30.00
40.00
60. 00
80.00

175.00
38.50
40.00
50.00

150.00
20.00
30.00
39.00
9.95
4.50
5.25
6.50
7.50
7.95
8.00

45.00
300.00

5.95
300.00

6.99
4.00
4.00
5.99
8.99
8.00
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MOTOROLA POWER TRIACS
TO-220 case
15Amps 600PRV
9ge each or 10/$7.50



2822 North 32nd Street/Unit #1 Phoenix. Arizona 85008 (602) 956-9423
We accept eheeke, MasterCharge. end Visa ~ ~"

Prices subject to change without notice 1....._

LIGHT ACTIVATED SCR's ' " • .
TO·18 case

..., . •
4QOVDC @ 800MA ., ,.
21$1 .25 ,.

DIP TANTALUMS
.t ut e rov
.t ur e asv

.47 ut @ 35V
1 ut @ 35V

2.2 ul @ 25V
2.2 ul @ 16V
10 uf @ 35V
22 ul @ 10V
22 ut @ 16V
l00uf@3V
4ge each

CAPACITORS
.OO111000pf @ 100VDC
V. in . round
101$1.00,50/$4.00,
100/$7.00, 1000/$40.00

.01 @ l KVDC
6/$1 .00

.01 @ 25VDC
10/$1.00

.1 @ 25VDC
10/$1 .00

.01 @ 50VDC
10/$1 .00

.001 @ 50VDC
10/$1.00

HAM MICROWAVE DOWNCON·
VERTER KIT
2100 to 2400MHz
Power supply k it wi th
P.C.B., oownconverter
ki t wi th P.C.B. and
antenna all for $159.95
Or assembled and tested
$299.95 (specify frequency

tuned to)
All pa rts necessary
included in kits.

DIP PLUGS
14 pin 25e
28 pin 45e

Ie SOCKETS - LOW PROFILE
8 pin 20c:

14 pin He
16 p in 19¢
22 pin 25c
24 pin 28e
28 pin 30e:
40 pin 40¢

Ie SOCKETS- WIRE WRAP
40 pin $1.10

CHOKES (U252)
2.5mh 150ma
69¢ ea ch

MUFFIN FANS
Removed from equ ipment
115VAC
$4.99 each

MOTOROLA POWER TRANSISTORS
PNP MJ E2955 $1.69
NPN MJE3055 .99
60V @ 10Amps @ 90 Walls
20/120HFE

MOTOROLA POWER DARLINGTONS
PNP MJ900 $1.69
NPN MJ1000 1.29
60V @ 8Amps @ 90Walts @
l000HFE min .

NEW SPST DIP SWITCHES
3 position $1 .00
4 1.25
5 1.30
6 1.35
7 1.25
8 1.50

10 1.35

UA703 RF/IF
limiting amp.
$1.00 each

HIGH VOLTAGE CAPS
.02 @ 8000VDC
2Y2 in. x 1 in .
$2.00 each

FEED THRU CAPACITORS ,
.0015 uf
.0033 ul
.1 ul
.001 uf
100 pf
500 pi
800 pi
1000 pf
1200 pf
1500 pI
6200 pf
99¢ each

MOTOROLA/RCA 2N3055
NPN TO·3 case
115Watls, 100VCS,
70VCE, 15Amps,
20·70HFE min.
79c: each

UA715 HIGH SPEED
OPAMP
$1 .00 each

C106B SCR
TO·92 case
.8Amps, 200V
200UA gate
10/$1.00

,.
I ~ "• •

"
, ;
•

,.

,.' e,

.,
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HF & VHF BEAMS
and VERTICALS

SPECTRONICS. INC.

(3J2) 848-6777 ~"

t'" ante nna
ap.cielia t e 2M BASE ANT. PACKAGE

2 MTR DUCKIES
o Model HM· ... H~ 5 : 16 "·32I1Ynd Fob D

Molorolll Hrs ICOM 1C21 Sind Standard
U6A 17.00

Model HM-5. Same as 81lO~., bI.ll ....,T1l
PL·25 9 ccooectoe 11 .00
Model HM·22• . Same , ""lh TNC ceeeec-
tor lor W.lson 1405 $11.50
Mod.. H"'-221 . Same, bot wll~ 8NC con
recte- lermonabon ' 12.00

tl Model H"'-2'21 . W,ltl F COO(lfl<;Ior for ~t
W<lson U02 & Tem po 111.50

HM ·" HM ·$

HM1&O 2mtr, Jdb trunk lip ant . 533.50 b
HM17a 2mlr, Jdb hole mount ant 29.00 b
HM20 2ml r, Jdb for marine use 39.00 b
HY1 18 « OM Hz Sdb trunk lip ant 33.00 b
HM17S « OMHz Sdb hole mount ant . 29.00 b
HM224 220MHz 4db t runk li p ant .... 33.50 b

c5n -t.uutt

H.,.'. "Illr rou Qlt:
• CUIl'lcrlf1 " R2 Ainll'O P

Soull'l AIYI'.
• PFM11 Aoof mount.
• "125-5P 5' I lum masl. ~
• LIog boill.
• SO' BU 101m COal. /
• PL259 COal conn. J"" ...

S59" ", .....
'/;i'••

wr. t e Ibs.

~'NCO
The mosl rugged 6 & 2 meter beam s we've
seen yet!!
A 2·10 10 ete, 2M beam S44.95d
A 2·5 5 ere,2M beam. 9.Sdb gain 27.95 c:
A2·21 0 ere.2M dual polarization 46.50.
A62 6&2M antenna on one boom 74.95.
A6-5 5 element 6M beam, 1l db 46.50.
A6-3 3 ere 6M beam, 7db gain 30.00 d
A 1 '10 220M Hz 10 ere. 13.8db 32.95 d

VERTICAL ANTENNAS
r .. _ l ....y Q I Wll SAVE $10.0(11

• 00, ' !'I rv 10 "'. .... Lilt
• W_ ba..11 ,.o1o...... ooc. $69 95
• N•• H,.o b ap. •
Se, r"u PPO'hn9 au,o", a" c 1>01'1111 ' '''''''''9
. e."ul ante nna O",n,·II"ecloon., ~.ro' ·

"'.nce Fa ro'ab'e ~IC W,O H 'III'I"O T,u"
, ~ .....e 'nonane" on all bona . l o ... ang '"
,ad taliOn pall",n Tao,,' ... . OQI'(lIU"" U .
a'um,n" m con. I,,,<:loon ' 2" aou!>',,-gu p
mao! b'ac"", Ful l " "e" m' . ,,,ne. com ·
0' ''' ' '0 1'1 e 'a mp. at ,,,b, ng 10' 1'1 11 W"9"'
8 1 lb.
IIIOd. ' U ,,-YQIWI 59.95

MOd.11I... V1IWI SAVE $18.00
• "''''om• •lc b."" •• ,'<: 1'1'''\1 11'1
• Co",p'. " " S-,I·Suppo,ltng $105.00
• O",n,.O""",oon.' P....o,"'.ooc.
rh''''' """,.... ·up " 1·0 lIao . _m" a u' o·
m.llc ' ''''Ch,ng ~ band C.~b"" ¥ F. _ ·
.bl. L1C ,."0 Too 10.011'''9 coo' Ae.o..
'h" !>Ond _'o.m.nc.. ." ,,, _ ,,,,1'1,. ......
leu ,n\l 'Of each banlll'O 'h''' .o, f,u. ' .
. . ooe "...""ahCe on all t>anG. $ W R o. 1 1
Of Ie• • a '!>O"" ....g... LOw 0"9'" 'a<l,a,oon
p;1" .... E.... 1Le• • , II,,' ¥ la_eel ' ''0Q0'9
....m~• • Iu"" nu"" ,ubon9 .. ~h r..11 <: " -
" ...."', u . <:O"oa_ ,..," . n' Com·
ll"" C.....O••, ' u t>l"Q ,ooM . ...1'1,....1'1.
can .,. moun' .... ..." ......, \lu_ . " •• l'>
"'!I" W. '!Ih ' 10 1 'D•
.._ 11 ...Y1 t WI • 7 .DO

NOTIE: INTlllt<ATIOHAL 0R0l1'IS ""'. too p,_ ... _,
ITE14 ........EO . .... be _ ,"""'-.

1 -~,

SI3'9 sell
CRAMPED .• IfflC ::'1
FOR SPACE? ' IW':'*' M1¥dl

MFJ

---- .~-""__. _ • 1OOM_~ N;J4SlONG

......." - - to< III • WI«) .uv,., 5 KI "....... _on<l-.-
-......,. n,. • '200 ....al11'1 • ......, 10
_lffI/IlO QUH> _
fOO 6 '0 15 . 20 ......... . ' " 0 I' ''' '>(') ,",-,$

GIVE US A TRY ON YOUR MFJ NEEDS.
MANY TIMES WE CAN GIVE QUICKER
DELIVERY THAN WHEN YOU ORDER
DIRECT.

BN86 Ferrite ba lun l or 80- tOmtrs $15.95.
155 Center insulator lor doublet 5.95 a
156 End insul. lor doublet (pair) 3.95 a
18HT * HyTower8Q. l 0M vertical .. 289.95.
18V Economy 80 tru 10M vertical 29.95 e
12AVQ 20·10mtr trap vertical 39.95 c
'4AVQ 40·10mtrtrap vertical. . . . . .. 59.95 d
18AVT/WB eO-l0mt r trap ver t ica l . . , 87.00 d
2BDQ Trap doublet for BO & 40mtr 49.95 d
5BDQ Trap coume t tor eo- tcmtre 89.95.
TH3 Mkltl * 3 ere 20-10 tribander ., 189.95.
TH6DXX,* 6 ele 20· 10M tribander .. 264.95.
TH3 Jr 3 ere tribander (750W PEP) .. 149.95 II
HY QUAD. 2 ere quad 20-10 mtrs . 229.95,*
103BA 3 element 10M l r beam , 64.85 .
1538A. 3 element 15mtr beam 79.95.
2048 A * 4 element 20mtr beam 214.95.
402BA * 2 element 40 mtr beam 204.95.
648 . 4 element 6 meter beam 49.85 b
270 6db ueercress 2M antenna 49.95 b
203 3 element 2 meter yagi _ , .. 21.95 b
205 5 element 2 meter yagi 17.95c:
208 8 element 2 meter yagl 29.95 C
214 14 element 2 meter vagi 34.95 d

4· 81 V

5995 " SUCK·BUSTER"
SF·2 ANTENNA

Frts all Hustler oeluxe motllie
mounts 318" x24 base 5/8" -, ,/
wave two meters . 3 4 dbga,n -1'
SWR at resonance ad) to '
1 5 1 or ceue- Bandw.dth 6
MHz. 2 1 or oeuer SWR 100 ,

$7"9"'95'NEW ' ·BTV f
VERTICAL

One set1lng covers 10 , 15. 20.
40M Space resuc tec Or un-
limited you gel lop s.g nal re-
ports , consistent cootacts and
complete coverage Add 5th
band w.l l'l a 15M resonate-
Use one reecnoe. any length
aecu.res no sw.tch,ng or
malcl'l lng cevees I SIbSI

SF·2

MOl Mobile mast $22.95 c:
M02 M b' lo ue mast 22.95 c
RM10 10 Meter resonator 6.95 b
RM15 15 meier resonator 7.95 b
RM20 20 Meter eeecnetcr a.95 b
RM40 40 Meter resonator 14.95 b
RM75 75 Meter resonator 16.95 b
RM80 80 Meter resonator 17.95 b
RM10S 10M resonator 2KW PEP 11.95 b
RM15S 15M resonator 2KW PEP 12.95 b
RM20S 20M resonalor 2KW PEP 13.95 b
RM40S40M resonator2KW PEP 16.9Sb
RM75S 75M resonator 2KW PEP 31.85 b
RM80S 80M resonator 2KW PEP 31 .95 b
CG1« 5.2db 2mtr ant ' I, x 24 stud 26.95 b
CGT144 Same but trunk lip mou nt 42.95 c
SF2 3db zmtr ant 'I, x 24 stud 9.95 b
SF220 3dti 220MHz ant ' I, x24 stud . . 11.95 b
4BTV 40·10mtr vertical 79.95.
G6-144 2mtr base ant 6db 79.95 d
BMl Bumper mount 'I, K24 thread, . . 1S.95 d
RSS2 Mobile resonator spring 5.95.
QD1 Quick otsconnect l l, x 24 16.95.

~ _, .. ,_...
~ ,~ ~ ~_..
~ _ ~-..
........._"'--_ ...._.
-, '~,",...._._....---,-"'--:::.::--- "' ...._..

'CI... uo

AR2 2meter Ringo base ani 124.95 b
ARX2 2mtr Ringo Ranger base ani .. 39.&5 c
AR220 220MHz Ringo base ant. 24.95 b
AAX220 220MHz Ringo Ranger 39.95 c
AR450 UHF Ringo base ani 24.95 b
ARX450 UHF Ringo Ranger ese ant . 39.95e
AR6 6 meier Ringo base ant 36.95 e
ARX2K Adapts 2M Ringo t o Ranger . 16.85 b
A147·4 4 ere 2M FM beam ant 24.95 b
A147·11 11 ere 2M FM beam 36.95 e
A147·20T 10 ere 2M vert/horz twist. . . 62.85 d
AU4.7 7 ere 2M CWISSB beam 26.95 c
A144·11 11 ere 2M CWISSB beam , 36.95 d
AU4·10T 10 ele Twist OSC AR ant 42.95 c
A144.20T 20 ele Twist OSCAR ant 62.95 d
A22().7 7 ere 220MHz beam 26.95 c
A22().11 11 ere 220MHz beam M .95 c
A449·6 6 ele UHF FM beam 24.95c
A449·11 11 ere UHF beam 34.95 c
A432.11 11eI432MHz SSBlCW beam 34.95 e
AFM4D 144·148MHz Four POle 69.95 c
AFM24D 220M Hz Four Pole 64.85 c
AFM44D 4J5..450MHz Four POle 64.95 c
ASQ.2 2M Squalo horiz ant 19.95 b
LAC.l ccee lightn ing arrester. 4.95.
LAC2· coax lightning arrester 4.95.
ATB34. 4 ele20-1 0mtrbeam 219.95.
ATV3 2O-1 0mtr trap vert ical 49.95.
ATV4 4Q.l 0mlr trap vert ical .. . 88.85 .
ATVS 8O-10mtr trap vertrcet . .. . . . . . 88.95 .
A50-3 3 element 6 meter beam 38.95 d
A50-5 5 element 6 meier beam 51.85 .
A28·3. 3 erement t n meter beam .. 69.95 '*
A432·20T 432MHz 20 ete twist 59.95 d

AVERAGE SHIPPING cost GtJlDE
IC•• _.'U.I.I__~ , • • • __,-_..-..-_ - ---........_"'_u _..__,..__"""", _ ",,,,00 _ _ "'_ "0000
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600 mHz COUNTER

rrilrnsfllJ fllflr.;innir.;s
.... 62 BOX 4072, ROCHESTER, N.Y. 14610

PHONE ORDERS CALL
(716) 271-6487

. . " . . . 599,95
7595

" , .. . 495
. 14,95

. . . . 7.95

.. " 3.95

10Hz to over 600 mHz
less Ihan 25 mv to 150 mHz
less than 150 mv to 600 mHz
to ppm . 20 -40 'C; 005 ppm / "C TCXO crystal
time base
7 dig its . LED, 0 .4 inch he ight
50 VAC to 60 mHz, 10 VAC to 600 mHz
1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range
4 'AA' ce lls, 12 VACI DC
0.1 sec and 1.0 sec LED gat" light
Automa tic , all ranges
5"W x 1V," H x 5 V. "D
1 Ib wi th ba ttenes

Speclflcallon.
Frequency range,
Sensit iVity :

stamntv

Display
input protection '
Input impedance:

Power:
Gate:
Decimal po int
SIze :
Weight

Prices
CT·70 wired + tested,
CT·70 kit form.
AC adapte'.
Nicad pack WIth AC adapte r/cha rge,.
TelescopIc wnip antenna. eNC plU9
Till bail assembly .,... . . , .. .. .

The c r -zo breaks the price barrier on lab quality fr eq uency counters
No longer doyou have to setue for a ki t. ha jt-kit o r poor per formance,
the CT-70 is completely wired and te sted . features p ro fessional
cuanryconstrucuon and spec if icat ions . plus ts covered by a one yea r
war ranty. Power for the CT-70 is provided by four 'AA' size batteries
o r ' ,2 vo lts, AC or DC. available as options ar e a niead battery pa ck,
and AC adapter Three selectable t requency ranges, each with it s
o wn pre-amp , enable you to ma ke acc urate me asuremen ts from less
than 10Hz to g rea ter than 600 m Hz. A ll switch es are ccrwerueouv
located on th e Iron ! panel for ease 01 operat ion , and a s ingle input
jack eliminates the need to change cables as cuterent ranges a re
selected Accurate readings are in sured by the use o f a lar ge 0 4 inch
seven d igit LED d isplay, a 1.0 ppm TCXO time base and a hand y LED
g ate light ind icator,

The CT-70 is the answer to a ll your measurement needs, in tne
l ield, in the lab, o r in the ham shack . Order yours today. examine il for
10 d ays , if you 're not completely satis fied , return th e unit for a prompt
and courteous ret une.
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\{ Ut' yOUR LAB WITH

Now Is the time to take advantage of some exceptional deals. These specials will be appearing
soon In other electronics magazines, but 73 readers get first crack at the goodies. Please note
that the following special items are first come, first served, and that quantities are limited.

30/S4.95
30/S4.95
20/S4.95

24 pin soldertall sockets
28 pin soldertail sockets
40 pin soldertail sockets

14 pin solderlall sockels 50/S4.95
16 pin solderlall sockels 50/S4.95
18 pin soldertail sockets 50/$4.95
20 pin soldertail sockets 40/$4.95

TO·92 or TO·l 8 (so rry, no c hoice) NPN transistors. General purpose, for small
s ignal and switching use; similar to 2N3904. 100/S7.95

TO-92 or TO-18 (so rry, no cho ice) PNP transistors. General purpose, for small
s ignal and switching use; simi lar 10 2N3906. 100/S8.95

IM5AI spacing 5·100 solderlail edge connectors. 2/S5.00

===a MORE 1=====:••• ••••••••• • ••••••••• ••••••••••••••••••••••••••••
IT PfiYS TO REfiD 73 ...

Our MA1003 clock module/case combination has
been very popu lar for mobi le and home ti mekeep
ing appl ications. And why not? 12V DC operation,
internal c rystal trmebase accurate to .01%, blue
green flourescent readouts, and other outstanding
features - along with documentation that shows
how to use this module to maximum advantage in
your car - combine to make an outstanding
value . Our normal price is $19.95 for the clock and
case, but you can deduct $1 from our already tow
pricel!.you mention that you are a 73 reader. Please
note: any orders that take the $1 deduction but do
not mention 73 will have to be returned.

Although not subject to the $1 discount when
purchased separate ly, the clock module is
available without case for $16.50.

16K Dynamic RfiMS
8/S8l20

Expand memory in TAS-BO ' ·1 and ·11, Exidy ,
Appl e, new PET, Hag, etc. These are low power 250
ns c hips that are compatib le wi th 4 MHz systems.

Add $3 for 2 dip shunts plus instruc tions for
TAS·BO' expan sion.

· TRS·SO is a trademark of the Tandy Corporation

TERMS: Allow 5% for shipping (excess refunded). VISA ~

IMastercharge < orders. call ou r 24 hou r order desk at
(415) 562-<1636, COD OK with street address lor UPS. Cal res
add tax. Prices good through cover monlh 01 magazi ne and
are subject to change without not ice..

12V 8fi Powvr Supply
Handles 12V peaks with a 50 % duty cycle. Includes

crowbar overvottace protec tion, current lim iting, ad
justab le output 11 ·14V, c ustom wound transformer, AF
su ppress ion, and easy assembly (all parts except
transformer, fi lte r cap, and diodes mount on the circuit
board). Ideal for powe ring t ransceivers, automotive tape
decks and TVs, other 12V automobi le accesso ries, bun
ches of fl oppy disks, and more. Please allow at least $5
for sh ipping t his su pply; excess w i ll be refu nded.

MEMORYII!! I I I
Choose from unklt (sockets, bypass caps pre-soldered

in place), assembled, or boards qualified under our high
reliab ility Certified System Component (CSC) prog ram (200
hour burn-i n, extensive testing, immediate rep lacement
in event of fail ure w it hin 1 year of invoice date).

Name Buss & Notes Unkit Assm esc

8K Econorarn'·UA S· 100 $149 $179 $239
16K Econoram IV S·100 $289 $339 $429
16K Econorarn VIIA·16 S·100 $299 $349 $439
24K Econorarn VIIA·24 5 ·100 $419 $499 $605
16K Econorarn IX·16 Dig Grp $319 $379 nla
32K Econorarn IX·32 Dig Grp $559 $639 n/a
32K Eccncrem X S·100 $549 $669 $789
32K Econorarn XI S BCIBlC nla nla $1050
16K Econorarn XIIIA·16 S·100 (1) $349 $419 $519
24K Econoram XIIIA·24 S-100(1) $469 $539 $649
32K Econorarn XIIIA·32 S-100 (1) $579 $699 $849
16K Econorarn XIV S·100 (2) $299 $359 $459
16K Econoram XV·16 HB (3) $329 $395 n/a
32K Econoram XV·32 HB ( ~) $599 $729 nla

• •Econoram is a trademark 0 1 Godbout Electronics
(1) Compatible with all bank select systems rcrcmemco. Alpha Micro.

Etc.}; add ressable on 4K boundaries ,
(2) Extended addressing (24 address lines), Single block addressable

on 4K boundaries.
(3) Bank select option lor implement ing memory systems greater than

64 K

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 94614

FREE FlYl'R: Our latest catalogue ha s lots 01 good stull in it . .. parts,
books,kits,computer equipment, music kits ... and you can gel one if
you live In the USA by simply sending us your name and address (add
41 ¢ in stamps for 1st class delivery). Canada/international, send $1
to cover pos tage costs ,
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ASSOCIATED RADIO
913·381 ·5900
B012 CONSER BOX 4327
OVERLANO PARK, KANSAS 6 6 2 04

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUY - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913-381 -5900 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.
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Car Clock
The UJol-KIT. only 5 aoIder conna<:llonl

He'. " ' up." 100' ,"Il ' ugO"" . M ' «u'''• • uto c'oc' "n'oh " . ' Mp '0"u"d .M
00".11 CIOC ' mo,em.nt '. compl. '.'v I...m""" _ V<>U only SOlO.' 3 w"'" 1M 2
. "",he, t•••• •Dout 1S m.n ut••' D" pla, ., b"gh' g•••n ""h ' u'om. hc Mgotoe"
eon'o<>l pnotoc." _ ...",. , VOu0' I n'go', ' . Id. bl. ~ ,.pl" ~"' 0' " '0 01 Gom... ,n .
.."n 1'0"" .nod".O",um.numc". w",cn Cln ....1100""",, SO,fl. ,. o'w.y.""no 2 "'00
topo cne,ce ot " ', e' bloc k 0' go", ene I.p"" ,'"
DC-J ' " ' 2 M'" 'o.m.' $22.15
OC-J w' '',d . M 1...1"" 5211 15

•
Your old I.-o lllel • •e he... '"Vain, o.ar 7.000Soltl to Dala. '
Be ona 01 Iha gang and o"'a. yO'lfl lo<layl "

T ry your hand at building the fines t looking cloc k on the
ma rket Its sa tin " n is h anod ized a luminu m c ase looks great
anywhe re . wh ile si x ,4" LED dig its p rovid e a h ig h ly readable
di s p lay , This is a complete k it . no ex t ra s nee ded. a n d it only
ta kes 1·2 h o u rs to assemble Yo u r c hoice of c ase COlors:
si lve r. g o ld . b la ck (specity) .
C lo c k k it , 12/ 24 hour , OC-5 $24.95
C lock wi th 10 min 10 time r. 12/24 hour . OC-10 $29.95
Ala rm clock , 12 hou r only. OC-8 $29.95
12V DC car clock, OC-7 $29.95

For wire d and tested c lo c ks a d d $10,00 to k it price

Supe. Sleuth
Asupe, . e ns, l..e amplo .
"e, wh,ch w,11p'c k up a
pln d'op al 151eet' Great
fo' monitoring bally'.
room 0 ' a. 9""""al pu,·
pose amphh" ' , Ful l 2 W
rm. output run. on 6 to
15 volts , u.... S-45 ohm
speake,
Complete krt , BN·9

$S.9S

Tona Decode' bJ
A comple le tone deco- -M
der On • s ,ng le PC
l>oard Fealure. ' 400-
5<XXI HI ad lus ta ble
range ..a 20 turn po l, '011 age ' egu
la lion , 567 'C Useful lor louch
to ne bu rsl detechon FSK etc
Can a lso be used as a s la ble to ne
encoder Runs on 5 to 12 , Oils
Com ple le kit. TO·l $S.95

Lad Bttnky KII
A g ,...t attenl,on get ·
te r wh iCh alte ,n at ely
ftashes 2 jumbo LEOs
Use lor name ba"9"S,
b u t t" ns , wa , n ,n g
panej hghls. enythong'
Run. on 3 to 15 vOl~

Complete l< il BL·I
IUS

Vl<IOo lIIocM.,.... lUI
Con",,'" any TV 'Q. idoo mon"", Sup,, '
" abi•. ,una b'. Q'''' ch H ' ~ "n. "" 5
'5. IccoPt..,,, " " """on.1 " ."uM on
mo ",." . " Comp''' ' k., VD- ' II,"

CPO·l
Au ns on 3-12 IIde 1 ",all ou t. I KHZ Qood for CPO,
Ala,m, AUd 'OO'C, llator Comp'ete kl l $2.95

Whll per Light Kit

An inte 'eshng I<i l , smatt m ike
pic l<s up sounds a nd converts
the m to lig h t The louder Ihe
sound . t he bri g hter the lig ht
jl'lcludes m ike , cont ro ls up 10
300 W. runS On 110 VAC

Comple te kit. WL-,
$6.9S

See music come
a live ' 3 d ,ffe,ent
lights ! lick er with
mus,c , One hghl
each lo r. h igh.
mid-range and
lows each indi
vid uall y ad jus ,
able and dri ves up
10300 W. •uns on
110 VA C

Com pl ete ki t,
ML- t
$1.95

$4.9S

$1• .115
lU5

FM -2 k'l

n ,l · 3 KU
FM-3 W" ed an d T"511,d

MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

A, super ~ ,g~ pe' formance FM .." e
less m ,~ e ••,, T,ansm" •• ,'able
s Igna l up 10 300 y."" w,t~ excep_
lion., aud io Qua l"y l>v mea n. of ,1.
1>" ,11 ,n .'ecl",' mIke. K,t Inc lud" .
ca. e . mo •• . on·o l1 ' '''' t h, a n'e nna
b-" " ' y ond s uper ,nshuctlons This
is 1/,,, ', neSI unit . , . ,Ioble

FM
MINI
MIKE

Transmits up to 300' to
any FM broadcast ra ·
dlo . u.es any Iype 01
m,ke Runs On 3 to 9V Typ" FM-2
has added . "nSlli, e m,ke pre l mp
Slage
FM-l k,t n ,9s

PARTS PARADE . .'....'" ..I .. ..
11.0'

Unde. Ollh CI ' Clock
",-"""'" ""." ~ , ""' vM" P""'"""..""v,,,
• ,, "" '" RED LEOS ' ,"" ,.""••". "e",", .'"
, w'" "_"" d._, ."",, w''" , ~ "' ,•.., " d
'""'" ,""",,"""" 0"" """.''''''''', "_,,~""
' d,",,, d~O'" 10 _ , ''\I'' ,.,,,
DC· " " "," w,"''''o ..... . .. UT " • •
"",' d,,,,m,, " . 0,", U ..

."'. '0 00 ....' ..d l ...,

Video T..ml...1
• ,omo' , ""'000'" '''''' " ' M,,""" •.- ,,,"""" <o,a "_"""", , n ' S<:' -.-. """ TV
... "' _ ,,""'_. '..m.no' '",' ' .oIv"". '. ''"ll'' ' '''--' " '" <__ _ ......,
.".. "" """", ''''''",''. ,0mO"'" ,". ' ..""0 ",",,"' .. 'v"'" "'''', ..,,,. ,_.", ..d_ ,'co."" ,n. .....'.... .."" ASC" P'v' po""., ••,OO"d"" '''' T..... ,. " .. '.00' '" ' . ...... w ',"" '00''''' v_ ' ' M'ow", , ... '''''''''''' , " ", ha, ~,.," 'M _. ,_ ~ ,..,oc... "" ""'.. ' '''
'""vo, "" .." ."d """."to _,m,n"",,"
"' .. ' , " '~'"" <O 'd '" "Od SIll 00 '0' w" '" ,n,"lo.... c... """,,"
POw" 5"00"
A' "''''' "''' ", '''

Cal.nd. r All rm Clock
Theclock thar , gOl lt oil 6 - 5" LED. ,
12n4 Mur, SMo'e , 24 nou' a l. ' m, 4
ye. ' COle nda', balte,y backup, and
10" mo,. The . upe, 7001 cn lP IS
used Sile 5. 4,2 ,nche. Complele
. ,'- less case (not . ,.,I.ble)
OC-9 S34.9S

010 H, fim. a...
Roo' ""' '' ' OC lew C" ".." " ...... , ,

~'" ,"'...'" .,,,",,,, 'e·' ,., , .
TR·' • • .,. ..

Sl....n Kit
PfOd uces upward a nd downward
",a il c ha rac te ris tic 01 a po lice
soren 5 W pe l ' aUd 'Oou tpu!. runs
o n 3-15 "o ils u.es 3·45 oh m
speak",
Complel e kit. SM·3 $2.95

Mad 91asler KU

MIl-! K,I

Prod uce. LOUD"O' ' ha tte"ng and
a llenloon ge lhng ."en I,. e souM
Can supply up 10 15 wans 01
Ollno'lOUS 0"0:100 Runs on 6·15 vac

Unioe.... Timer KII

Pro..des the baSIC pa,,, and PC
board rO<lU1red 10 p,oVide a SOurCe
of p'ec,"'on I, m,ng and pu lse
gen e' a"on U.e. 555 lime' IC ond
inc lude. a ,a nge of part. for mo.t
hmlng need.
UT'5 K'l lS,i5

$59.95
$44.95

--, . .
V' • ..'"~_ _ w

Wired . tested . PS-18
Kit . P S-1 B

600 MHz

PRESCALER

Extend the ra n g e of you'
cou n te r 10 600 MHz Wo'ks
w ll h a ll c o u n t e rs Less than
150 mv sensitiv ity , sce c trv 
10 or - 100

$29.95
$39.95

30 Walt 2 mtr PWR AMP

Simple Class C power a mp Ie a tu re s 8 ti m e s power g ain 1 W in
tor 8 out. 2 W in lo r 15 cut. 4W In fo r 30 out Max outpu t of 35 W.
inc red ib le va lue . comp lete with all pa rts . less case a nd T-A relay
PA-1 . 30 W pw' am p kit $22.95
TA-1, R F sensed T- R ,elay k it 6 .95

Aud iO
Pre t e.le,
Ma ke h igh ,esolu lio l'l a ud,o
measu,menIS, g reat !o, mus ica l
,nsl r" menl I"mng , P L to nes .etc
Mulh p hes euo.o UP In !' eq" e nc y,
serectebre x t O 0 ' x100 , gIVe. 01
HZ ,eSOI"llon With 1 .ec, ga le
\lme' High sensih.. ly of 25 mO . t
meg in p ut I a nd bu ilt-In !,Ile " n g
g ives g re a t pe rfo ,ma nce R"ns
on 9 V batterv all CMOS
PS·2 ki t
PS·2 wi' ed

MAF- 238 Itan""O ' a.
8· 1Odb ga,n 150 mh,

SI.50
SS.OO
S5,00

$1 ,00
$2,SO
$3,00

0'" c.....'c
" ' ,., 0," ""'., .., '.v ",., .. 1- .::.::.::.::.::.::.::.::.::.::.::.::.::.::,,-'],,;;;;;;"'..;;;;;;-;;;, - - - - -.::.::" 1'X" '.' 201""
'00 ,", """'00"" ,"" "","',"

AC OuTlal
Pln,,1 Mounl ""t h LeadS

4/$1.00

ac a ... pla"
Oooa ,,,, c'oc", n.c.d
cn.,o.",'" 110 VAe Ol"~
ono .M
~ ""e {O) 20 ma
16 ,.c 0> ' SO"'..
12 '"c {O) 25""'''

Cryllall
3 5795~5 MHZ
10 00000 MHZ
524!l8OO MHZ$1,50

$olId S.... hnl ..
om. " . u". , <50 H" 86 08 .ound
oulpul on 5·'2 ,de " ' 0·30 ",A TTl
Com , ,, , ,. Sl ,SO

Sl .00
3IS1.00

alu.. ,,,uM
'''''''''' 'r''''' 000 u' ,., A"" ., " ,M
500 "' " ,. b . ' 5 ' I,"' so ,, '.. b " 1, 1' ..
'Ou' '" R.d'", '." ' ..

CAPACITORS......L"..
0'0_ <PO..
'. ," .. 111....
, " , , 25v llll "
:IS ,'''"III',"

R..IOIor ..... '1
Ao. on menl 01 Popula, ,.'ueo . 'I,
",alt Cui lead fo ' PC mount;ng ","'
cente, ",.. leM s MQ of 300 0'
mor@

Swl.c....
Mini toggle SPOT
fled Pu. hbullon. N 0

hrphonal
3" ,*",d ' 8 onm 000d ''''' , m. " 'ono

. p....,., " . ,m eloe•• e'c
IQ'or S. ,OO

1ll ..11 o~.. 8palh..
"""'0 ' , ',," ","m RouM
lyl'O f., roO' • • m,' • •tc
J lor U,OO

Slug Tu..-tl Colli
Small 3/16"' Hex Slugs tumed co<l
3 1umS 15IS1.00

TTL
74500 •..
7047 •..
7475 •.se
"00 $.SO
741 96 $1 .35

SPECIAL.

FERRITE BEADS
"","~'" "'" """'. lSf""
, ...,., """" 0.- Sf" "

l1C90
t0116

""7207A
72160
1107C
5314
5375A91G
'00'

~..
$UI...
11.00 L ..;;;;;;c;;,,;;;~;;;'"$2.00 r
l U I
$1.11

••$l, SO
$H iO
S,05

$1,00 f--------t--""-'= =;"""'''==''-j11.00
11,00
I U S

10112 00
. ~

. ~

12,"
12,,"

CMOS

LINEAR

IC SPECIALS
~,

"'••
'""..,
see.,
" ,".aseo
39"
W.

<0' 1..",_..."<S"•.,
~

TRANSISTORS
12,00

$ .50 el.
$1.00 ea.

1612 SI.00
7815 $1.00
7905 SU5
791 2 sus
7915 $1.25

Mini TO·92 HU I Sink.
Th..-m.l l"" 8,.nQ I lot' S1.00
r,,-n o H,.. S,n.. 5 fa< SI,OO

CDI _ aUa
1Io","ncl , ar,., ",, 1ft 1'\1"1 1$0 <>I>ml 10
""'" 3 "'"II I I.. ' 1.•

S I·FET LF13741 . Oorect pinlor p'n 741compatl!>le. bul 500,000MEG
,nput •. IUp'" 10'" 50 pa Inpul CU"M l, low pow.' d'Oi n
5010' only It, oo 10 tor

' 8MG SUi
79MG SUi
723 $,50
309 '" S1.15
7605 11 .00

O plo rsctarcrs • 4 N28 type
O pto senectcrs - Photo d iod e + LED

Molal PIn.
_ 10_ . pt te'" ., IInqIh '" 7 _ I
tor ' 4 ..,.,.... 20. lot' '1.00

R F actuated relay senses RF
(1 W) a n d closes D PDT relay,

For RF sensed T -R rerav
TR- l Kit $6.95

Shrink Tubing Nubl
" 'CI p'OOul pee. 0' oh ,;nO, ,,. ' "'. '. "

, n"nOto .... 0 _, ' '''' >p',oo. SGl51-DO

M,ni RG-174 Coax
10 It 10. $1.00

Ca" mlc: IF F~Ie..
....n' carl moe ""er' , MH.
B W '."/ , harp $1.SO 01.

6 p,n tyo" golOeonllc," 10'
m.. · ,OO3 car COoc ' modu'.
PMI 15..

• VOl' "''''''Y en..
" 'CI q"" I II~ cl'pl S lor 51,00
"," " Ru._O,omm.1I 10 lor 5'-00

25K 20 Tu'" T"", Po< 5',00
1M 20 Tu," T"m 1'<>1 $ ,so

V. .........
"'oleo-o," ",v <-m XI of I'Oom.nl l cl o 20-80 of · Tun..." ""Il. '

."_ or ~l.00

Coal Connector
Ch ass is mou nt

e NC ly pe $1.00

Ladl . you, Cllo'ca, pleaM sPOc'ly
M,n, Fled, JumbO Red, High Intensity Re<l , IIluminalor Red 1/$1
M,ni YellOW, Jumllo YellOw, Jumbo G,een IISI

DC· OC C......Il..
' 5 ,<Ie '"oul o'Od ·9 ' <Ie @3Om.
•g vdc o'"",ue... -' 5vde@35 m. $'-lS

C.,0I011ll1e'ophona
Sml ll 1" d,amet'" W ' ln,c k
"rysta l mi• • ".rlndge S.75

"" 0'"'0'" •." '"PO ,.., ..,."""
". n""o" o~ "" e. co ,
,m ..... ,H'""",", ,,,,,, "'" ",..

Sock etl
10/$2, 00
10/$2 ,00
10/$2 .00
41$2.00
41$2.00
31$2.00

25 AMP
l 00V Bridge
$1 .S0.ach

Min i-Brid g e 50V
1 AMP

4 for $1 .00

6 P,n
14 Pm
16 P'n
24 P,n
28 P,n
40 P,n .,-
5 I V Zene r 20/11.00
IN91 ' Type SO/$l.00
I"'V 2Amp 11$1.00
tOOV l Amp 15/$1 .00

I',",.,.,.

'SII',"
Wi ....
' Sfl',"'Sf,U",.,.' ..
III"'.
~,.

l UI."',.
~..
~.

••_.
,..,.",..

••_.

READOUTS

' '''' ''' . "c c.."" so,.-,," ' ''C ,
... ... T2"...n 30 3:I"C'

H. '..' .,.C'

,..,.... c·,
,.."""' c·,_ _ C·.
, c·,
_ " , ' IT c·,
, ....." ...P c·,
""""'" C· ,
l'N3'" _"""""" ,.....
_ , roo_ ..,.._T _
..... '..""'......... """" ".. ,..""_ '_T·.-...- UJ1
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(312) 848-6777

SPECTRONICS. INC. BARGAIN
FAVORITES!

-.----

$9.ti

FROM

$19.~

ONLY

Model A2·QP
WI. 2 Ib,.

ONLY

..~...~~ ,
I'-~-- .no_..- ..-""" -

3 db GAIN
MAGNETIC MOUNT

Moclet 217
WI. 2.5 IH .

An economica l anemauve to drill ing a hole.
A magnetic antenna by a name you can
trust at a low, low pri ce,

"t l l stl An inexpens ive. c mnt di,ectio"al,
'44-148 MHz, 112 wave antenna . Fits 1 'I , "

m.!Il. 50 Qhm imp. A good antenna at a very
aHor<tabl. price.

E.-.N\
~ OF(;1=;"=;1=',,,:'1'\=an=:tema=====s9D

---.-

F.moul "W2AU" a.fun

I":~ 1.1 11495
Inu 4'1

2 METER ANTENNAS at
BARGAIN PRICES!!

ON GLASS M081LE ANTENNA5
MOdern technology lets you mounl a mobile
anlenna right 0" the wind o oV . Idea l IN
tough mstanat-cns. 3 mooers available

AH151.3G 1....·17.. MHZ. 3 db gn, . . S33.95b
AH220.3G 220MHz. 3 db gn, , 33,95 b
AH"SO,5Q " 06·51 2 MHz. 5 db gn ,. 36.95 b

_,)J_- ,.........- ~~ .._ .. ' """"f:-.. .". .

Model 286 Same but t run k lid $15.95 b

~E.~ \ F'NCO
2.8 dbd GAIN
8ASE ANTENNA

I .~.ln '.l JI_I'I''' ''.~ 1.00 _
, "u" "" " RillS " Cwo L.... .......
I _ III ~'_IU ~'fll -. §01Jt _ s_ "...
• •_ 11 ...,..., 1.- too. , ,~ ...
, II'UC'~ CIOII I ."'""" 01 .. ' _ Pol .. 00.. loOO , "
I ' IlOl1 ,. lO"" . "'C 1111111' ,'.,.., _ too.. .... s.-

,_ " "'''''' Go", ' Ull! '."1II II' . 001 , ''''''''' "" ii' ..g,.,.,,, ........" "'01,
fOIl_ II .'" nI' 'T ll L '.'01:." Of ' . 1 UI ...... 'OMtIS. , ....
.e•. ell e........ ' Illn, II" !'lU\ '.0"",," 01 "'101 ' II-.......
e_ •• , _ •• _ 11 . " 11"" "' _ .1",,, •.__.•' ... 11_ _ ....... _ .. M .. __ •__. . .....

1.., 1 t- t . ' 4 n I ••, . 4 1.. ... . SI' n

I

DIPOLE HEADQUARTERS

COPPER WIRE
"4 Itrlndld, 100 I t spool. 5.15 c
"4 solidcopper enameled 100' , .. 5.15 c

INSULATORS
EQ4;f Ins, porcelain pe r pair ,.,.,. ,91 1
DOG BONE, porcela in set 013 , , .. ' .50 I
HY GAIN " 55 center insulator . , . , . , . 5.15 b
HY GAIN Cycolac end ins per pair .. ,. 3,15 b
MOSLEY dipole center insulator ..... 5,75 I

au FOAM, hi dens bra Id 50 It $12.85 e
au FOAM, hi dens bra id 100 II. 24.00 I
RG58A1U sl randed center 50 II a.e5c:
AG58AIU sl randed center 100 It 9.95 d
RG58 31t wlPL259 each end 3.35 b
RGS8 5 lt w/PL259 each end 4.39 b
RGsa 50 It wlPL259 each end 9.95 e

ONLY

$4995

CON.ECTOR'
PL259 UHF male, 2 per pkg 1,511
50239 UHF lemale chassis mt ,69 .
UG175 Adapts RG58 to PL259, pkg 2 ,59 I
UG176 Adapts RG59 to Pl259. pkg 2 . ,. ,51 1
PL258 UHF double lema re 19 I
DM·SP UH F double ma le 1.69 I
M351 90 deg UHF elbow conn 2.10 I
UGaaU BNC male lor RG58 , 1,49 I
1094 BNC female ,. 1.049 .
M351 UHF " T" conneclor ,. 3,95 I
UG255 UHF female to BNC male .. ,. , 3...1 I
UG273 BNC lema Ie to UHF male .. . . , 2.45 I

IIODf:L 1'L'·2 "",,"00'" _ ... . og""''' al _ I n """0__•"!K'_ ollnOlt 'foC.._ . Do.KI I • •le","!
to ''''' . Of P<""'f> Ind""". p.. , "'PP '11 VAC ....tel
tHttel . ......15.

IMPROVE YOUR
RECEPTION!

AN UECO ALL·
....ND PREAlIlPl
• &-160 MeIers
• 20+ dB GiI.n
• LOW Pl'ice

• One hall the length 01 convenncnat nan-wave dipoles
• Multi-band. Multi-frequency .
• Maximum effIciency - no traps. loading C()lls . or stoes
• Fully assembled and cre-moeo - no measuring. no culling
• An weather rated - 1 KW AM . 2.5 KW CW or PEP SSB
• Proven performance - more lnan 10 .000 nave been delIvered
• Permit use ollhe lull capebnnes 01 today's 5· Dand xcvrs
• One teeonne lor operation on all nancs

4O·10HD/A 40/20115110 MI's (36) $73.75 c
SG-40HD/A 80140 MI' bands (69) 77.25 c
75/40HD/A 75/40 Mlr bands (66) 73.75 c
75·10HD/A 75/40/20/15/10 Mlr (66) 89.95 c
8O·10HD/A 80/40120115110 MI' C691. 94.95 c

_.._.._---_.
_ ." .. . L .._ ._....------- _.. ..._.-

AS LOW AS

$737 5

NEW from HY·GAIN!
A" .M V.IUIII TH5DXX 5 EI.

ONLY 10-15-20 Meter
Bum - Rated
Full legal Power
Output

$22150
TIIUCK SHIP ONL'

AVERAGE SHIPPING COST GUIDE
lC • , ' U.I.I ........ _ .- - -- _..._-.,.,-----.._._' . _.._.__...

_ _ _ ... _ 110000 .''''' 00.

~ 'NTEIIN.o.TlONAl ORO£AS ....,..... ,.."."""" ._.
JTflolS 1ol.o.I\O(ED . .... l>O _ , t...co «>1_

BY1 paddle wlb lack base $39.95 c
BY1 Deluxe model wlchrome base 49.95 c

II It's the ultlmete in peddle. your lookinil
lor mey ..e recommend the Bencher. It '.
limply the nicest one we've seen ye"

"ODEL~
585 ~

$2150

Our moat popular switch. e po,ltlon,
ground, .11 except ,elected output circuit.
C.n be mounted on Will, on d..k, or .lmOlt
.nywhere. Good to 150M Hz. Wt.
2 lbs.
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99¢
EACH

NEW!

•••n:m::rmmtmmmi'··••••••••••••• • •. '. . ..:: .
"
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89¢ ea. 4 For $2.99

VARO FULL WAVE BRIDGE

RCA SENSITIVE GATE TRIAC

6 AMPS 200 PIV

#VH248

3/4 IN. SQUARE

TO-5 CASE. HOUSE #4053 1

ALSO SAM E AS T2300D.

2.5 AMPS 400 PIV

MICRO MINI
TOGGLE SWITCHES

6 lor $5 with hardware.

P.C. Board S2.25

NE'.N'

$9.99

Plug In
Transformer $1.50

D.C. MODEL

ALARM CLOCK KITS:
4 Digit .5"

Here it is! The first of several quali ty k its we have been asked

fo r: Here is what you get - unbelievable as it may sound... !--_--o-:-:-==--=,.,...,.,...,,.....=-=-==-==-=-=-=__
1 Nat ional - 5375AA Clock Chip
1 Bowmar Clock Stick Readout (L.E. D.) 4 d igit - 1/2"

13 Transitors
2 Push Buttons for time set
2 Toggle Swi tches for alarm
1 Filter cap
4 1N4000 series diodes l\
1 1N4148 01'00£

. ~f{
2 DISC caps ., OOp"C

29 Resistors c""-
1 Transducer (Speaker) for Alarm
1 LED Lamp for alarm indicator

~
\,

~
...,

-.; :.:.'
eo:••••••••••_............

•••••••••••••••••••••••••.....
•••••••••••••••••••••••••.....
••••••••••_.._......._......._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.......
::::: Same as above except it includes 60 Hz timebase. ::::

E::: This ku Includes: 5 FOR $1.19 ::::
1 National 5375AA Clock Chip ::: :

E~~~ 1 Bowmar Clock Stick Read out - (L.E.D.) 4 digit _ 1/2" Perfect for Dim~e~sEA~o~or O rgans, etc. ::::
,.... 12 Transistors, .•••
::::: 2 Push Buttons for time set NE'.N. Sonalert ® on p.e. Board ::::
::::: 2 Disc caps Direct from a radar detector manufacturer! 4- ::::
::::: 27 Resistors Of\~~p. $12 75 741 on a board - plus 12 capaci to rs, trim pot ::: :
::::: 1 MOV c~.~oooC and many useable components plus a Mallory::::
::::: 1 60 Hz time base • Sonalertw - well worth the price of the board ::::
::::: P.C. Board $2.25 alone - wh ile they last - $2.50 ea. ::::
••••• ••••
••••• We bought 350,000 LEO's. CLOCK MODULE OPTIONS SONY 23 WATT AUDIO AMP MODULE ••••

::::: Reds. g~e~~rUy~~~:': ..;:~~~~ . small . MA1008 A and 0 MA1013 IISTK-054 . 23 WATTS SUPER CLEAN AUDIO, 20 H Z to ::::
••••• medium, large. Bags 0' 25 _ mi xed $2.75. Swilches and pot 10 ' all opl,ons 100 KH Z .1 2 DB H YBRI D . S ILICON . SELF- ••••
••••• Include" •• • •
••••, Tna!' ! only 11¢ each Compa'e ll> is ba' ga,n up to CONTAINED M O D U L E. O N L Y 1¥. X 2'!i IN . WITH •• • •
•

5 pusl> bonons ....
• :::: lw'ce OU' prIce 1 loggle OAT A , •• • •
••••• FACTORY PRIME 110 K pol $i.SO COMPARE AT UPTOTW1CEQUR PRICEI $6.50 each .. ..
..... 81 _ Polar l.ED sse ea. or 10 lor $S Ala,m Pa'ls l includrng I>l gl'> ,mpedence ••••
••••• transd ucef) . Much more elf lc,enl lnan a 60 Hz CRYSTAL TIME BASE SILICON POWER ••• •
::::: LAB-BENCH VARIABLE POWER SUPPLY KIT speake' 51,SO $4.95 ( Compl.l. Kll) SOl.AR CEllS :: : :
••••• 51020 voe al I AMP. Sl'lOrt Ci'cuit p-rotecled by curr"nllimil. Transduce' only lunbelre_ably loud') $1.10 Uses MM 5369 C MOS d i ~jder Ie 2 Inch O'a. App' o> .5 VOC al 500 ••••
••••• Uses IC '&gulalor and 10 AMP Power Oa,lInglon. Ve'y good w ith high accuracy 3.579545 MA in sunlight. F" tory newunils, ••••
••••• ,..gul"ion and low rrptlle Kit ,nclud" PC Beard. all parts. 16K DYNAMIC RAM CHIP MHZ C rys lal. Use wilh all MOS nOl 'e,ects as Wid by oIl>e~ ::::
••••• la'ge I>eals,n" and ,hieldlld l.an,to,m" ,. SO MV TYP WORKS IN TRS-80 OR APPLE II · Serres lor I>""her voUaga. pa,alial
..... R.,ulaHon, ' 15." KIT ClOCk ChIps 0 ' Modules,Dra .....s 10' h" ne, current Con_ens sola, •• • •
••• 16K )( 1 BIIS. 16 Pin Packtge Same .u 1 1 5 MA All I d Id ....
•••: : Mostek 411ll-4 250 NS access 410 NS on y '. par s. a a an ene,gy directly 10 e1ectflclly •• • •
..... LED BAR GRAPH AND ANALOG METER DRIVER cycle time au' toesl p'ice yel lo, 11>., stale PC Board ,nclUded 100 Hz, l l"'lTED QUANTITY. $599 .. ..
..... New Irom Nahonal Semi. IILM 3914 Drives 10 LEO olll>e art RAM. 32 1<: and S41<: RAM bOardS same as aboVi:'. excepl $5.95 •• •• • •
::::: directly lor making ba. graphs. aUdio power meters. using this cl>ip a,e 'e&dily , _a,lable Tt>ese SOUND ACTIVATED SWITCH :: : :
••••• analog meters. LED osci lloscopes. etc. Unll s can be are new fully guaranleed deo>!;ce-s by a ~SUPER TRANSISTORw Not a k,1 Al'"ady assembled ••••
••••• stacked for more LEO's, A tiuper ~e"allie and truly majo' mIll 21014402 TOo-II2 PI.lie: S"1COf'I PNP •• • ,•••.. ,.m.,k."'. 'C. J".' 0"" VERY LIMITED STOCK ! Clap you. l>andS and tu' n on ••••'" ...... . 0 ,,_ H,gl> C..rr.....t VCEOo-40 HFE- t1

::::: SPECIAL PRICE: $3.99 INCLUDES 12P~ $ p.c. $_ ' 'MAGAZINE SPECIALW • 8/$79.SO 50 10 ISO al 150 MA FT -150 MHZ A :;:t:·u~UsS~bO::;"COw,: :~~ :: : :

•
... ::: NATIONAL SEMICONDUCTOR super -BEEFED-UP" VerSIon 01 1M unil :: : :

MA1013 2N3906
::::: "COLOSSUS JR:' JUMBO CLOCK MODULE BRANO NEW ! 8 FOR $1 .19 69C: 10 for $5.50 :: : :

::::: ~4(/)~ 58.50 : =~o:'~~?..o;:=.,_s__. TOSHIBA POWER AUDIO AMP ::::
•••.. : ~~:::: :::"'r::":'o<~1 5.8 WA TTS AMS Typical Output. 50 to 30.000 HZ ::::::::: @ .§Il 0< 150 Hz o_..~ :.3 DB. For CB's, tape decks, PA·s. etc. Works off ••••
••••• ";10: :~~~"~':' of a single supply voltage from 10.5 to 18VDC. 10 ::: :•.... ..,....
•••- l..c Xf _11'51: =~":-s:':":M":::::.'-' Pin plastic DIP with special built in heat sink lab .•... - ..
•••• ","FlCT f Q" use • Olrect DtNe · No RI't Perfect for use on 12VDC. $39 9 •• • •
••••• WITH A TlItt:.ASt:. • Ol<aet RooplK_ "" M A10 12 W,·'h Data. each .•••••••. . c_ wi'" 1'''' 0.... ..••
::::: O'lg"ltal Research' Parts TERMS' Ad. so< ,.. y""o~O'.e""""""'••• ::::
..... • 15' "'0."0' No C.O.O. We accept v;~ . M..",',""g. '0. ....
••••• (OF TEXAS) American E:o:press cards. Tex. Res. add 5'Ilo Tax foreign orders ••••
..... (except C.lnadal add 2O'lla P&H 90 Day Money Back G uarentee en :: : :
,: : : :; . P.O. BOX 401247 • GARLAND, TEXAS 75040 • (214 1271-2461 all items ._: .

..•• .... ..c-, '.
;-:" ". . . .. . .. . ..... ... .. ... .. . .. . . . . . . ... . ... . . . . . . .. . . . . ... . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . .'1" • • • • • • • • • • •• • •••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••,."...... . :: .., . ••..••..••••.•.•...•..............................•..•.•.•.•.•.•.••••

, •• • ••••••••••••••••••••• ·············::::.:•••••11.·



e-aa GET ON PHASE THREE FOR MUCH LESS THAN YOU THINK!

$18.115
127." 5

MOUl RD -HILTON, NY 14468

Pl S Kit
P3S Wired

"Kit SI2." 5
Pl4 Wired 121 ." 5
~ band ""'en ... deI . '"

• Delu.e vhl model lor applical ions _ re .-::e
pe",.uI. • 1""" • 3" • Modell' avs lleDle to cover any
4MHz ~rw:l in the 26 10 230 MHl ranoe • 12 Vdc
• 2 slages • Ideal lor OSCAR • 20 dB gaIn

P8 Kit $10.95
Specify berw:l wtlen ordering

• Covers any 10 "1Hz band in UHF range 0/380 10
520 M Hl . 2O dB ga in . 2 s1",," • 12 Vdc

R7 SA- VHF KII for rnonllor or weather 18"ellte ..rvice.
U_"..;"je L<: l itter. .f>OdBal ± 30 kH z se995

R7SS" VHF Kit for...,...... nbfrn service. EqIMlenIto_
b. • ...... -60d8at ± 11 kHz, -llOdBal ± 25 kHz... $14,95

R7SC" VHF Kit for repeater lIer\'ice orhigh II tIenalty-.
-60dBsf±l4kHz,.<6OdB:t22Id-tz. -100dB~ _ ... S84.95

R1 SO" VHF Kit lor SPlit Channel <,>p6fll11Oll or repealer in
l'Ngh density .rea. U_ 8-POI& crystal M er. oflOcIB al
%9kHz, ·l00dBat ± 15 kHz.The.........e IN .arl... $99,95

- Specify~ 10M, 6 M, 2M.or220 MHl- MlIya/lllobet-'
tor.....~ eOI l" ""c.iIII bends. lJse 2M ..-ontor I Y MHz
WJ( 181ellit...

ReS( , UHF FM Receiverl(jls.. lri ple c~include

0432 UHF Fronl End Module. Add $20 10 above pr1c...
lAdd selectivity letter 10 model number.1

AI 3·4 SA 6 Channel Adapt..r l or receivers ..•.. $13.95
WI(·2S Weather Tone Alert S24.95

• Miniatura vIII enceettor l ight spllce_ ize 001.,. \'I • 2 1010
• Models svailable locover any4 MHz band in the range
20 10230 M Hz • 20 dB ga in • 12 vee

• N_g&MI'lll ion
• MCQ llenSitive
• More ..lecIive
• Low crosa mod
• Usee cryslal !meltl
• Smaller
• Eas.,. l o aHgn

NEW R110VHFAM RCVR
AM monitor receiver kil similar to R75A, bul AM. Available
l or 10-1 \ M,6M,2M, 220 M Hz,and l l G- l 30 MH za ircralt
band. . , . ... , .• ..• . . . . . . • . . • . . .. • . . . . . . . . . . . . . . . S74,95

OUTPUT RANGE

OUTPUT RANGE

Call or Write to get
FREE CATALOG

With Complete Details

AF RANGE

432-434 28-30
435-431 28-30
432·436 144· 146
.•.•..•.........•... ... .. . . . .. .. $29,95

RF RANGE

$34."5
14<'."5

&chan, 6"1 . 2W Kit...•.............. $44.95
&chan, 21.1 . 2W Kit $44.95
khan, 220 "1HZ. 2W Kit $44.95
l ..Q1an, 450 MH~ ~W Kit. $44.95

VHF KI T
VHF Wired

MODEL

• Fully shilllded dllsigns
• Dooble tuned cln':Uits lor spuriou. luppre58lon
• Easy 10 aliOn wil h buill-in tnt aids

• Use as tinear or cless C PA
• For use with SSB Xmtg Converters. f M Exciters. etc.

LPA2·1S 6M. 2M. 220; 15 to 20W $59.95
lPA2·30 6M. 2m; 25 10 30W , , $89.95
LPA2·40 220 M Hz: 30 10 40W , $119.95
lPA2·45 6M , 2M; 40 to 45W . , . . . $ 119.95
lPA4·1 0 430MHz; 10 10 14W $79.95
lPA4·30 430MHz; 25 to 3OW $ 119.95

See catalog 'or complete Bp&cihcat ions

See our Complete Line of
VHF & UHF Linear PA's

CA28 28·32 M Hz 144· 148 M Hz
CA50 50-52 28-30
CA50- 2 50-54 144·1 46
CA1 44 144·1 46 28·30
CA145 145· 147 2e·30

or 144-144,4 27·21,4 (CB)
CA I 46 146-1 48 26·30
CA220 22G-222 26·30
CA22G-2 220-224 1"-148
CA ll0 Any 2M Hz 0/ 26-28
l\tt$$ "'ell Aircraft Band 0'28-30

Kil IIIss 1<!8.1•••••••••••••••••••••••••••••••••••• $29.95

MODEL

C43 2·2
C432·5
C432-4
Killen . Ia' :'..

UHF KIT $34."5
UHFWi..cl 14<'.115

OUTPUT (MHzlINPUT (MHz l

'lW p ," .p. output with .. litlle.1 1mW input Ulleaimplol
<tot"....., enenuator. Many tfGQ. rang&$ aveilab!e.

MODEL

XV2 VHF KIT - ONLY $69.95

2&-30 MHz in, 435-437 MHz out , w p.._p_ oro ssb. up 10
' ,,",Won CW or I'M. H.as aecood osciIlIl tor lor ot"""
ra"llM- Al len. • ,,"'Ied for 1 to ~ mW inPUt. use
e otemal ""-.Btor lor hiQtlef levels.

&,.. aystal lor~2~ MHz range _55.95
XV"" Wired end ,"led $149.95

XV28 2M ADAPTER KIT - $24.95

NEW XV4 UHF KIT - ONLY $99.95

H.....TRONICS
DOES IT AGAIN!

• L~r Converters for SSa. ON. I'M, etc.
• It fraction of the price d o ltlef unit$; no ....,;l 10

spend $300 -~
• U.. ....' Il any ou e ller; ..or1<s wrth input .........

low as I "'W.
• Use low POW8I' la p on ,,~ciler or simple 'M,.Ior

.""......,0< ped li....tructiol'lS included).
• Link oec: with RX <:on.... rter for I,an~;"e_

XV2-1 28-30 50-52
XV2-2 28-30 221).222
XV2-4 28-30 144-'46
XV2-5 28-29 (27-21 ,4 CBll45-146t1...U .4.41
Y:V2·7 144·'46 50-52
XV2 W,red and ,..ted S 109,95

IT'S EASY TO URDER!
• Write o r phone 716·392·9430
(Elec tro nic answering service evenings & weeke nds)
• Use Cred it Card, UPS COD, Check , Money Order
• Add 52 .00 sh ipp in g & handling per order

Co" ""rts any 2M exci ter 10 provide Ihll 10M signlll
required 10 dri ve above 220 or 435 MHl unl ta,

Seventy-three, March 1980 171
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X-RATED CLOCK!
ZULU JE CLOCK KIT WITH CALENDAR AN D

NOX'· CIRCUIT

X-TRA VALUE: All the components and high qu al ity plated G-10 PC Boards
are provided.

X-TRA CARE IN DESIGN: No wires between read out board and clock board.
Large open layout.

X-CELl ENCE IN IDEAS: 5 years of de signed products lor the amateur rad io
market.

X-CELLENCE IN INSTRU CTIONS: Clear step-by-step inst ructions with
quality i ll ust rations. The assembly manual is not a reao -oetween-tne-unes
afterthought !

X-TRA FEATURES: There has never been a clock kit with so many features - at any pri ce!

• Unit operates on either 12 VAC or 12 vee .

• O n board QUARTZ XT AL TIMEBASE or 60Hz AC l ine treq . can
be used,

• Automatic BATTERY BACKUP' . Never worry abou t power
fai lures again!

Just clap your hands and the time appears for 5 seconds followed
by the dale for 4 seconds . A low cost sv transistor battery provides
stand by power in the event of power failures up t04 hours. With the
addition of a low cost 12V 300 MA transformer, the unit w ill work on
AG .

e Reads t rue 24 H OUR TIME and 31 DAY CA LE N DA R ,

e Unique NOX~CIRCUIT act ivates readouts w ith a handclap o r
they can be turned on constantly .

e When used mobile readouts blan k when ignit ion is off.

• Specia l NOISE SUPPRESSION and battery reversal circuits ,

• B r ight 1/2" LEO's show ho urs. minute and seco nds.

Custom High Impact Molded Case with Ruby Lens. Available In Blue or

Tan. ..50 -tee
117 VAG 10 12 VAG 'rrenstormer. ~$$Olf

1.35 l~$
°gV Battery Not Incl uded

A Y3-8910 PROGRAMMABLE SO UND GENERATOR
The AY3--8910 's a 40 pin LSI Chip with three oscillators. th,ee
amplitude cont rols, programma~e noise gene'alO', three
mixers, an envelope generator. and th,ee Olio co"ve,'ers thai
ere control led by 8 BIT WORDS. No e<te,nal pots 0' caps
requi red. This chip hooked to an 8 bj t microprocessor chip or
Buss (8080, Z80, 6800 etc.) can be software controHed to
prod uce almost eny sound . It wil l playthreenole chmds,make
ban9S, ",hislles, si'ens, gunshots, exp losions. bleets. whines.
or g' unts. In addition , It has pravisions to contro l Its own
memory chips with two 10 pons. The ch ip requires .5V @
75ma and a standard TTL clock oscil latOf. A truly inc redible
ci,cuit.

$14.95 WISasie Spec Sheet (4 pages)
60 page manual with 5- 100 interface instructions and
seve, al programming examples. $3.00 exIra

• DIGIT AUTOfVAM Cl.OC)l;

SUDE SWITCH ASSORTMENT
A" ""'''''M,nll Do'II" ". In<'u_ "'00"'"'. "M """,,,," . " .. . M mu",·
",,",""" u"'''.A" n_ f1,,. QU""Y, n'''''' OI'ond ,w,,<ne,. T""nUOCk"""
",,"' II '. ,,,• • ' ""0" SOfGIA, _ '? I<y Jll'(J IA''''''", ''''t\

" WATT A UDIO A N . IUT
S. Al l . S,NGII N'.",O ,e U D
&1l .'OMt l tJ FIT 01 ~ T • , . f'l:
tolRO '. II C1. UOE ~, . RUIS O~ II YOC
, Rt U Fa! An ~RC,j!e l HIlT ~I!~S

AI 111IP!UlVt A.' IUS "AI J'.
INa (iiJ 5 "IIO ltS ~O.PI Htl! " ,"
SI -OI 'SOUMO .'1 SS.9S

, , .QIl

POTENTIOMETER ASSORTMENT
Ami. of ,,_.0.",,1m""n' Ji." bu,n'''; 1'0" ," " " "'" ."u",. SO_ .....
..,.... " nh .wi'e"

XAN SUPER DIGITS
.6" JUMBO LED
7 SEGMENT

RED

99¢
6640 COMMON ANODE
6920 COMMON CATHODE

NOW " SUPER READOuT AT" SUPEA BUV' Th• •• " . '-"" " oo"
p<lIno l EO _u","'" . oc""d. '" ..i",," a, 0<>'" by "'n.... Comp, .. """
0''« .0<1 ....d 0", y""''' ''''' 'y,nu' "",,)', tI,. ' UW ,>, .. O,m"O<I'

N ~N DE A MM TIl

1/2W RESISTOR ASSORTMENT
All""'" m" "'5'10,0<1 ' O'<o ..,u", '" _n 0,,11 ,...... PC I... _ '=' All
..-, ."'"u.",,

2.95

From T.I., TU 90 BARIDOT DRIVER IC. Drives 10
LEO's with adju. table analog . l,,? . Units a' e
ceececeme up to 10 (100st"?s). DrivesLED's directly.
Great tor voltille. curr....l, or eodio dl'pl"y". Similar in
fealures to LMJ9t4 wllh specs and clrcuil nOles.

•

• n477 CHOP'" ,..CU'OEO, EXTRA CH'P S U ... EACH

SS 01 s."",,~ 'Kit 516.9S
' '''' 5E_' '"._.''''''0'"""" '0' '" ''''' _ . to oo 'ld .

.... .rog<om "'" "'"0" .....t>_ OM_ ,,""..
... ..- To. .. ,_

..., ...,. Soo,md c...., '""

..",••' " ",, _ bon.. 0' ..,..,
O,P ...'to"., 00" pol' '0
O'OII,,,n .... , ","'" """"
",n"",,,, 0' ' "" SlF 00<,,.,,,,,
veo, N"",", """ SI'IOI, ..,.
En_ C<>n' '''''. ~ au.. 00
~""o 'c .. u,"" '0""_,
'" ""ju,.."'" "" " "..,.,..
"", l Com. ...,,'" ...
..u"' ""'," '''' to< ....,""'" ""''''''v.TN J"'" s
oc_ "' "',,",....""ot,,,..... '0 . ,,,,,, to< " _ _

' ''Cu"" EooItV..~_"
'0 "'0 "<0" hp'"O,n•._a..... S.....T_. ...
'''''0'' on ,,,,,",,. ""m_ . '-_. """""".. ....."'0'0 ot _ ",ot""" TN
_ "'''''' "''''''_ 01' ",,<to,

......... ....."". 0'0\1""""""'11 ,"..t>, """ <lola'", , ...,. 0",,' ' _ "
',""""". " ",n. "" • !III _ .... 0"'" '''''u<lOO1. On ""... d 'OOI.OW' ''''0
";11 ".. • • """ ' _ ' " ..<e<tty , '" """"" ,on .. """nee," to VO<"" "w"""""" '0Ia """,,,. I~"'" "'" ,,,,,',,,,",,I

NEW ITEMS

$ZI..SO

LM587 Tone Decorder . . 88
RCA 4GQO 400V SA TRIAC TO-66 75
CA3088 RCA Transistor Array 80
MC1438R Power OP AmolD'iver , . . . . . .. .50
C0.s048 PLL CMOS , 99
LM3302 Quad Comparator... .... . ... .89
2$C1....9 Hi9h Freq NPN TO- 9:2 . . 6/1.00
MPS.2O NPN GEN PUR.... .... . .... . 811 .00
m 14 PIN DiP .. .. .. . .. .. .. .. 3/1.00

LED'S
J UIlBO GRII ~ 11.11I
JUIl'O 110 II-Ill
.IOIUIl M~ ~.;") 15
• IOIUIl i'l ORVIllOW .lti

"'1$1111 If ' L111 . ... "
llieT. I" " ' T'" ff ' " ''
" . " ' " , II '" "'TO.,,; ......
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73 CODE TAPES

• NOVICE THEORY TAPES-CT7300- Start ling Lea rn ing Break through . You'll be astounded al how
real ly simple the theory is when you hear it exp lained on t hese ta pes. Three tapes of theory and one of
questions and answers from the latest Nov ice exams give you the edge you need 10 breeze th rough
your exam . 73 is interested in hel ping get more amateurs, so we're giving you t he complete set of our
tapes for the incredibly low price of ONLY $15.95. ·
Sc ientis ts have proven that you learn faster by listen ing than by read ing because you can playa
cassette tape over and over in your spare t ime-even wh i le yo u're driving ! You get more and more info
each t ime you hear it .

You can't progress wi thout solid fundamentals, The~:e:fO~":'~h:o~":,:,~,o~":,g:ta~p:e~s:g~,,:e~Y~o~":a:"~t~h~e~b~a~S~':':S i~~~~~~~~Jyou 'll need to pass t he Novice exam easily. You' ll have an understanding of t he basics which w ill be
invaluable to you for the rest of your life! Can you afford to take you r Novice exam without first ttsten
ing to these tapes? Set of 4-$15;.9;5~.·::::::;=;;;;~~

~~"
•••

"OUTRAGEOUS"
25+ WPM_ CT7325_ This Is the tape 10f
that small llroup of overachieving hams
who wouldn t be contentto simply satisfy
the code requi rements Of lhe ExIra Class
license. II"S the toughest tape we've got
and we k.....p apermanent !i le of hams who
have maste red It. Let us kno w when you're
up to speed and we' ll Inscribe your name
In 73·s CW " Hall 01 Fame"

"COURAGEOUS"
20+ WPM- CT7320- Code Is what gets
you when you go 10' the Extra class II·
ceese. It Is so embarrassing to panic out
JUSI because you didn't prepare yoursell
with th is tape. Though this Is onl y one
wo' d taeter, the code I roupa are so dUtl·
cull that you'll almost all asleep copying
the FCC stuff by com parison. Users report
that they can't believe how easy 20 pe,
really Is with this fantastic one hour tape.

•

(i.J COOf COURSf
.<iii _ .. _~

1)COO( COURSf
4j KJ\!f

/ ' I)c~~
~"

I
" ·. 1

Any Four Tap•• For .15.951·
.495 Eachl·

"BACK BREAKER"
13+ WPM - CT7 313 - Cod e l'oUPS
agai n. at a brisk 13 per so you w II be at
ease when you sit down In Iront 01 the
st.....ly-ilyed government Inspector and he
start s sending you pla in languale at only
13 per. You need thia extfa marg n 10 over
come the panic which Is universal In the
test Situations. When you've epent your
money and time to take the test, you'll
thank heavens you had this eee...-bree... lng
tape.

• ••

1) COOf COURSE
£ Qlj.

" THE STICKLER"

"GENESIS"
5 WPM- CT7305- This Is the beginning
lape for people who do not know th e code
at all. It takes them through the 26 letters,
10 numbers and necessary punctuation.
complete wi th practice every step 01the
wey using the newest blitz teaching tech
niqueS. It is almosl mlraculoust In one
hour many people _Including kids 01 len
- are ableto master the code. rneeese et
learning gives conlidence to !>&gInners
who might otherwise drop out.

tI + WPM_CT7306_ This is the practice
tape for the Novice and Technician II·
censee, It is made up 01 one solid hour 01
COde, sent at the official FCC standard (no
Olher tape we've heard uses these stan
dards, so many people flunk the code
when they are suddenly- under pressure
- faced with characters sent at 13 wpm
and spaced lor 5 wpm). Thi s tape Is not
memor izable, unlike the zany 5 wpm tape,
since lhe code groups are entirely ,andom
cnarecters sent in groups 01five,

SSTV

- f1SCoof COUAS1
;£lIQjf

Use the order card in the back 0 1 t his maqaztne or itemize your order on a separate piece 0 1 paper and ma il to:
73 Radio Bookshop _ Peterbo roug h NH 03458. Be sure to include check or detai led credi t card information.

• Add $1 .00 handling charge. Note: Prices subject to change on books not publ ished by 73 Magazine.

f ••- '.

_SLOW SCAN TELEVISION
TAPE- CT7350-Prize-wlnning
programs from the 73 SSTV
contest. Excellent for Demo !
$5.95,•

FOR CUSTOMER SERVICE CALL (603) 924-7298
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• BEHIND THE DIAL- BK7307- By Bob Grove . Get mor e fun out
o f shortwave listening wit h this in teresting guide to rece ivers,
antennas, frequencies and interference. $4.95. '
• THE CHALLENGE OF 160- BK7309- is the newest book in the
73 tech nical library,dedicated 10 160 meter operating. Si Dunn pro
vides all necessary information 10 get started on th is unique band.
The au-unconent antenna and ground systems are descr ibed in
detail. The int roduc t ion contains interesting photos of Slew
Perry 's (the King 01 160) shack. This reference is a must lor new
and ex oenencec " Top Band" operators . Price: $4.95.'
_I e op·AMP COOKBOOK-BK1028-by Walter G. Jung. Covers
not only t he basic theory o f the Ie op amp in great deta il, but also
includes over 250 practical c ircuit app li ca tions, li berally iI
lust rated. 592 pages, 5 th x 8 Yl , softbound. $12.95.·
eTHE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you're bU ilding? In the POWER SUPPLY HAND·
BOOK there are dozens ready-to-bu ild, plus deta iled steps for design ing your o wn. There are circuits and parts l ists for an k inds 01
supplies, rang ing Irom si mple DC types to highly stable regulated versions. If you need a circuit to convert a DC vo ltage to a higher or
lower vol tage, turn DC into AC, or AC to DC-then this is the book you need. With more than 400 pages, you shou ld be able to find just
the c ircui t you need. Without a doubt one of the best power supply source books available, compiled by the editors 01 73. $7.95.·

_INTRODUCTION TO RTTY- BK7380- A beginner's gu ide to
rad ioteletyp e including te let ypewriter fu ndam enta ls . s igna ls.
di stor tion and Rny art. You can be a Rny art ist ! A 73 publica
tion. 52.00.'
_THE NEW Rny HANDBOOK- BK7347- is a new ed it ion and
the only up-to-date Rny book ava ilable . The state of the art has
been chang ing rad ical ly and has made a ll previous Rny books ob
solete. It has the latest crrcuue. g reat tor the newcomer and expert
al ike. $5.95.'
_ PROPAGATION WIZARD'S HANDBOOK- BK7302- by J. H.
Nelson. When sunspots ridd led the wor ldwide communications
networks 01 the 1940's, John Henry Nelson looked to the planet s
for an answer. The result was a theory of propagat ion forecasting
based upon Interpl anetary alignment that made the author the
most rel iable forecaster in America today. The book provides an
enlightened look al communications past, present, and future, as
we ll as teaching the art of propagation forecast ing. $6.95.'

====1'3 TEchNicAL LibRARY="i=j

e SSB THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transm ission .. . thousands of us use il
every day , ye t it remains one of t he least understood facets of
amateur radio . J. B. Wilson presen ts several methods o f sideband
generat ion , amply Il lust rated wi th charts and schematics, which
will enable the ambitious reader to construct h is own sideband
generator . A must for the tect mtceuv-sertous ham. $5.50,·
_ SSTV HAN DBOOK - BK7354(hardcover), BK7355(softcoverj 

This ex cellent book tell s al l about it, from its history and ba sics to
the present state-o r-the-art techniq ues. Con tains chapters on cir
cuits, monitors, cameras, cotor SSTV, test equipment and much
mor e. Hardbound $7.00. so ft bound $5.00.·

•
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eWEATHER SATELLITE HANOBOOK- BK7370 - Simp le ecuto
ment and methods for \fetting good pict ures from the weather
sa telli te. Ant ennas, receivers . monitors, facsim ile you can bu ild .
traCking , automatic contro l (you don' t even have to be home). Dr.
Taggart WB8DOT.$4.95. "

_TOOLS & TECHNIQUES FOR ElECTRONICS - BK7348 - ls an
eeey-to-unoerstenc book written for the beginning k it bu ilder as
well as the experienced hobbyist. It has numerous pictures and
descript ions of the safe and correct ways to use basic and
speci alized tools for electronic projects as wel l as spec ialized
metal working tools and the chemical aids which are used In repair
shops. $4,95 '

_ THE CONTEST COOKBOOK - BK7308 - reveals the secrets 01
the contest winners (Domestic, OX and specia lty contests) , com
plete with photos and d iagrams o f equ ipment used by the top
scorers. Find out how to make 150 contacts in one hour. $5.95"

Use the order card in tne back o f th is magazine or itemize your order on a separate p iece of paper and ma il 10 :
Dept . F3 • 73 Rad io BOOkShOp • Peterborough NH 03458. Include check or detailed credit card information.

• Add $1.00 handl ing charge. Note: Prices subject to change on books not published by 73 Magazine.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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.1 980 WORLD REPEATER ATLAS 
BK1080 -Completely upda ted for 1980,
over 230 pages of repeater li st ings are in
dexed by location and frequency. More
than 50 maps pinpoin t 2000 repeater
locations throughout t he USA. Foreign
li stings include Europe, the Middle East ,
South America and Africa. $4.95. "
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• BACK ISSUES- Complete your conec
ttoo: many are prime collectables now .
classics in the field ! A fu ll collect ion is an
inva luable compendium of radio and erec-

swr.. Y tron tcs knowredqe !

Sing le back issue- STOOOO 
$3.00 ";
25 our choice-ST2500- $12.00 ";
25 your choice-ST2501-$25.00 ";

-_.__ 5 your choice -ST05OO - $8.75";
._~--

Styl.. w lO your choice -STHX)0 -$14.00,"

.OWNER REPAIR OF AMATEUR RADIO EQUIPMENT - BK7310 - Frank Glass shares over 40 years of operating , servicing ,
and desig n experience in th is book wh ich ranges from the elementary to the highly techn ical written for the top eng ineers in the
field . It is written in narrative style on the subjects of electron ic servicing , how componen ts work , and how they are combined to
provide communication equ ipment . This book will help you understand the concepts required to service stat ion equipment.
$7.95. "
• FREE BACK ISSUE CATALOGS are yours for the asking ... speci fy 73 MagaZine and/or Kilobaud Microcomputing back issue
catalog when you send your name and address to us on a postcard.
• A GUIDE TO HAM RADIO- BK7321- by Larry Kahaner WB2NEL. What 's Amateur RadIOall abou t? You can learn the basics
01this fascinating hobby w ith th is excellent beg inner 's guide. It an swers the mos t frequen t ly asked questions in an easy-going
manner, and i t shows the be st way to go about getting an FCC license. A Guide to Ham Radio is an ideal introduc tion toa hObby
enjoyed by people around the world. $4.95."
• LIBRAR Y SHELF BOXES- These sturdy wh ite, corrugated. out-resis tant be lles each hold a l ull year of 73 or Kilobaud Micro ·

computing, With your order . request seu-suckm c labels for any 01the tonow tnq : 73. KilObaud Mic rocomput ing. CO. OST, Ham
Radio. Persona l Computing. Radio Elec tronics,/n.terfa ce Age, and By le. Order 1- BX1 000-lor $2.00" : order 2·7 -BX2002-to,
$1.50 each "; order 8 or more-BX1002 - for $1 .25 each " .

==== = = TEST EQUIPMENT= = ==
eR F A ND DIGITAL T EST eQ UIPMENT YO U C A N
BUILD- BK1044- Rf burst , function, square wave generators ,
variable length pulse generators -100 kHz marke r. i-I and rf sweep
generators . audio esc, allr! s ignal in ject or , 146 MHz synthesizer,
dig ita l read out s lor counter s . several counte rs , prescaler ,
microwave meier. etc. 252 pages. $5.95.'
_VOL. I COM PONENT TESTERS-lB7359 - ... how 10 build

tra nsist or lest ers (8), d iode testers (3), Ie testers (3), vo ltmeters
and VTVMs (9), ohmmeters (8 c illeren! k inds), inductance (3),
capac ity (9), a measurement , crystal check ing (6), temperature (2),
aural meters lor the blind (3)and al l sorts 01miscellaneous data on
meters ... us ing them, making them more versati le, mak ing stan
dards. Invaluable book. $4.95. "
. VOL. II AUD IO FREQUENCY TESTERS- LB7360- " . jam
packed with al l kinds 0 1audio frequency test equ ipment. II you're
into SSB, Any, SSTV, etc" th is book is a must for you . . . a good
book for hi-fi addicts and experimenters, too ! $4.95.·

. VOL. III RADIO FREQUENCY TESTERS- LB7361- Radio trecuencv wave s, the common denominator o f Amateur Rad io.
Such items as SWR, antenna impedance, l ine impedance, rf outpu t and f ield strength; deta iled inst ructions on testing these
items includes sec tions on signal generators, cryst al calibrators, grid d ip oscillators , noise generators, dummy loads and
much more. $4.95, "
. VOL IV IC TEST EQUIPMENT - LB7362- Become a troubleshoo ting wizard ! In this fourth volume 0 1 the 73 TEST EQUIP
MENT LIBRARY are 42 home construc t ion projec ts for build ing test equipment to work with your ham station and in servic ing
digital equipment , Plus a cumulat ive index for au four volumes o f the 73 TEST EQUIPMENT LIBRARY. $4.95."

==ThE WELL-EQUippEd hAM ShACk= =
. 73 MA GAZIN E BINDERS- Preserve and • HOW TO BUILD A MICROCOMPUTER-
protect your co ll ec tion for your l if etime! AND REALLY UNDERSTAND IT- BK7325
There's no excuse for lost issues when you -. by Sam Creason, ~he erectronrcs hobby·
have these handsome red binders with 1st who wants to bunc ms own mlcr~om.
gold le t terin q Order 1- BN 100 1- for puter system now has a practica l Hpw.

". . To" gUidebook. Sam Creason's book IS a
$6.50: 2 or _more - BN1oo2- for. $6.00 combina tion technical manua l and pro-
each . tsoecuv 1978 or 1979 b inders) gram ming guide that takes the hobbyist
. a SL CARDS - 73 turns out a fa ntastic _ step-bv-etec through the des ign , construe-
series of QSL cards at about ha lf the cost tron. testing and debuggi ng of a complete
of having them done elsewhere because ".n ro mic rocomputer system, $9.95.·
they are run as a till-in between printing c '!.t'LIl(LD
books and o ther items in the 73 Prin t Shop. '\t,qjX~f.ll.JVi(t ,
250 Style W -QW025O -for $8.95 · ; 500 e5lT· 'T A
Style W -QWOSOO - for $13.95" ; 250 Style Ld'"1 C'
X -QX0250 -for $8.9S" ; SOO Style X - '~~(iX:-~1f~~"
QX0500 - for $13.95"; 250 Sty le Y-QY0250 G1l~~\OC~-f~t'
- for $8.95"; 500 Style Y -QY0500 - for 1~i'lIrJ,.~~
$13.95. " All ow 6·12 wk s. for delivery. ~""\<.>I. 'f<j :

Use the order card in the back o f this magazine or itemize your order on a separate p iece o f paper and ma il to:
Dept. F3 • 73 Radio Bookshop • Peterborough NH 03458. Include check or detai led cred it card information.

"Add $1 .00 handl ing charge. Note: Prices subject to change on books not published by 73 MagaZine.

FOR CUSTOMER SERVICE CALL rSD31 924-7298



eTHE GIANT BOOK OF AMATEUR RA,OIO ANTENNAS - With the
GIANT Book of Amateur Radio Antennas by YOLO r side, antennas
will become the least of your worries. Over 450 pages of design
ideas, theory and reference data make this book live up to its l it le.
The 7 chapters cover everyth ing 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. $12.95· hardback- BK7304, $8.95·
paper - BK1104.
e73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - BK1069
by Edward M. Noll W3FQJ. Describes 73 different antennas for
amateurs. Each design is the result of the author's own ex
periments covering th e construct ion 0 1 noise bridges and antenna
line tuners, as wel l as mel hods for measuring resonantlrequency,
velocity factor, and standinq-wave ratios. 160 pages. $5.SO.·

_VHF ANTENNA HANDBOOK-BK7368- The NEW VHF Anten
na Handbook deta ils the theory, design and construct ion of nun
oreo s of different VHF and UHF antennas , . , A practical book
written for the average amateur who takes joy in building, not full
01 complex formulas for the design engineer. Packed with
fabulous antenna projects you can build. $4.95.·

.73 DIPOLE AND LONG-WIRE ANTENNAS-BK1016-by Edward M. Noll W3FQJ. This is the fi rst coll ect ion o f vi rtually every type of
wire antenna used by amat eur s. Includes d imensions, configurations, and detailed construction data tor 73 d ifferent antenna types.
Appendices describe the construction o f noise bridges, line tuners, and data on mea suring resonant frequency , veloc ity factor, and
swr. $5.50.·

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
- A manual describing how 10 equ ip a ham station with a suitable
antenna. A wide range o f antenna topics, systems, and eccee
sories are presented g iving the reader some food lor thought and
practical da ta lor construct ion. Des igned 10 a id the experienced
ham and novice as well. Only $9.95.·

.TIl COOKBOOK - BK1063- by Donald Lancaster. Explains
what TIL is, how it works, and how to use it. Discusses practical
applications. such as a dig ital counter and display system, events
counter, electronic stopwatch, digital voltmeter and a digital tach
ometer. $9,50,
e CMOS COOKBOOK - BK1011 - by Don Lancaster, Details the
application of CMOS, the low power logic fami ly suita ble for most
applicati ons presently dominated by TIL. Required reading fo r
every serious digital experimenter! $10.50.'

eTVT COOKBOOK-BK1064- by Don l ancaster. Describes th e
use of a standard television receiver as a microprocessor CRT ter
minal. Explains and describes charac ter generat ion, cursor con
trol and Interface informat ion In typical, eeav-to-underetand lan
caster style. $9.95. ·

•
-:>j '

• BASIC NEW 2ND EDITION - by Bob Albrecht. Self·teaching guide to the computer language you will need to know for use with your
microcomputer, Thi s is one of the easiest ways to learn computer programming , $6.95,' (BK1081)

-~
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_HOBBY COMPUTERS ARE HERE!-BK7322-1f you want to
come up to speed on how computers work , . , hardware and sctt 
ware ... th is Is an excellent book. It starts with the fun damentals
and explains the circui ts , the basics of programming, alonq with a
couple of TVT construct ion projects, ASCII-Baudot, etc. This book
has the hiohest recommendation s as a teaching aid fo r
newcomers. « .95.·
_THE NEW HOBBY COMPUTERS-BK7340-Thls book takes it

from where Hobby Comput.... Ar. Her.! leaves off, with chapters
on large Scale Integration, how to choose a microprocessor chip,
an introd uction to programming, low cost 110 for a computer, cern
puter arithmetic, checking memory boards, a Baudot monitor/edl ·
tor system, an audible logic probe for f inding those tough prob·
lems, a ham's computer, a computer QSO machine ... and much,
much more! $4.95'
_ HOW TO MAKE MONEY WITH COMPUTERS-In 10 information
packed chapters, Jerry Felsen describes more than 30 ccmcuter
(elated, money·making, high profit, low capital investment c ppor
tunities. $15.00.' (BK1003)

_ HOW TO SEll ANYTHING TO ANYBODY -According to The Guine ss Book 01 World Records, the author, Joe Girard, is -tne world's
greatest salesman," Thi s book reveals how he made a fortune -and how you can, 100. $2.25.· (BK7306)

Use the order card in the back of th is magazine or itemize your order on a separate piece of paper and mail to:
Dept. F3 • 73 Radio Bookshop • Peterborough NH 03458. Include check or detailed credit card information.

•Add $1 .00 handling charge. Note: Prices SUbject to change on books not published by 73 Magazine.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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:2 Aa.8f1(;ed Elect ronic Appliu t iof>s

......................... 132. 14$
3 "'EO E'-Cl rQn.c• ........•..... _53

300 AkleIe<l _•.... _. _ 53
314 AII,al'le4l Mfg. CQ ,. 13
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___..•••.••... ... .•••••••• 119
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• As soclal ed Radio , 166
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11 Bilr1<Of-William'w'L .....•....• 134

12 81.111"1 ElectronIC'. __..•.••..•• 112
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............................ 16.1 1
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• Daylon Ham_enlion ·80 13!>
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18 Digitru Elect'onics 1~

19 R.l. Orake CO 9!i
20 OSllnalluments , 86. 81
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• Gllte< Shortwave 131
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304 HF1", Inc 154
305 Hu"," e•. Inc 100
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41 LaRue Elect rom cs....•......• 127
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84 Long Palh Rad io 155
42 Long's Elect'onic"' 120-125
43 Lunar EleCI'onic"', 38, 138
4-4 Mac,olron ics , 27,' 34
45 Madison Eleellonic s Supply

...................... !>1, 118, 129
4ti Maggiofe Eleel ronic Lab, ..... l~
47 MFJ Enl",p.isn

.............. !>1. 131. 134. 138, ,.5
48 MHz Electronics. . . . ... 158. 1!>9

49 M ,cro Cont,ol Spec la ll ies, 60
50 M,crocralt Corp, 13
51 M lcroiog Corp ra, 101. 129

313 Micro Manaoemenl SYSlems. . 150
52 Mid Com ElectrOf>\ct, Inc 51

307 l0li ,1Industries, 134
308 J W M ,lIer Di..- Bell lnduSlroes
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• Partridge Electron ics. Ltd 15<1

51 P.C Ele<=tron ics 131
5ll Poly Paks -. 167
59 PrOl ronics. Inc.•.•........... . t31
69 Ouest Electron'cs 1!>7
61 Rad 'o Amateur Callbook, 129

• RAdIo snack 26
• RadIO World 13

62 Ramsey ElectrOlllCS 163. 168
63 RF Powe< LabS.lnc 128
&t SemiconduC10l11 Su,plus

......... ................ 160. 161
65 S·F Amaleu' Radio Services

. . . .. . ...... . . . . . . .. ... .. ..... 139
66 Signalcralters. Inc 115. 133

471 Skylec 141
309 Spacecoast Resea ' ch 155
61 Spect,onICll. Inc 162. 169
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69 Su,plus Eleel rofloe• . • . . . . . . . . . 1511
70 Swan Elecl rOOlCll. . 21
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n Tutt s Radio Elect,onic s

........ .... , 2B,29,S3
310 Ult ima Electronics. Ltd 154
311 Vanguard Labs. .. . . . . . . . .. 155
80 We",le,n Elecl 'onic. , 151
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• WII!IOn Syslem• . Inc 102·105
82 X,le . Corp, ISJ
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BK101 6
STOOOO
ST2500
ST0500
ST1000
ST2501
BK1081
BKl307
BN100l
BN1OO2
BKl309
CT7305
CT7306
CT7313
CT7320
CT7325
CT7394
BK7308
BK7321
BK7304
BK7322
BK7325

acrooa
BKl306
BK1028
BK7380
BK1340
CT7300
BK731 0

13 DIPOLE & LONG WIRE ANTENNAS $ 5.50
73 BACK ISSUE $ 3.00
73 BACK ISSUES- 25 OUR CHOICE...... ..........•. $12.00
73 BACK ISSUES-5 yOUR CHOiCE, $ 8.75
73 BACK ISSUES-IO yOUR CHOiCE. ... ..........•. $14.00
73 BACK ISSUES - 25 YOUR CHOICE _...••..... $25.00
BASIC NEW 2ND EDITION, , $ 6.95
BEHIND THE DIAL. S 4.95
BIND ER-73-1 , $ 6.50
BINDER - 13-2 AND UP, $ 6.00
CHALLENGE OF 160 $ 4.95
COCE TAPE - 5 WPM $ 4.95
CODE TAPE - 6 + WPM $ 4.95
CODE TAPE-13. WPM $ 4.95
CODE TAPE- 20 + WPM $ 4.95
CODE TAPE- 25+ WPM __ . _.. .••.•••..• _. . . . . . • . • • . $ 4.95
CODE TAPES (ANY FOUR ABOVE). . • • . . • . . . • • . . • . . • . $15.95
THE CONTEST COOKBOO K..•..•................... $ 5.95
GUIDE TO HAM RADIO $ 4.95
GIANT BOOK OF AMATEUR RADIO ANTENNAS $12.95
HOBBy COMPUTERS ARE HERE•.. _.. . _. .. . • . . • . . .. $ 4.95
HOW TO BUILD A MICROCOMPUTER & REALLY UNDER·
STANC Il $ 9.95
HOW TO MAKE MONEy WITH COMPUTERS $1 5.00
HOW TO SELL ANYTHING TO ANyBODy $. 2.25
IC OP AMP COOKBOOK. • . . . . . . . . . . . . . . .. . . • . . . . . . , . $12.95
INTROTORTTy., . . . . .. , , . $ 2.00
THE NEW HOBBy COMPUTERS, $ 4.95
NOVICE THEORY TAPES , .... . .. . ..•...•. $15.95
OWNER RE PAIR OF AMATEUR RADIO EQUIP·
MENT............................•.... . ............ $ 7.95

BK7305
BK 1Q15

BK7302
QW0250
QW0500
QX0250
QX0500
QY0250
QY0500
BK1080
BK1044
BK7347
BX1QOO
BX1Q01
BX1Q02
BK7351
BK73~

BK7355
CT735Q
001081
001080
SG7358
007357
LB7359
LB7360
LB1361
LB1362
BK1348
BK1063
BK 1064
BK1069
BKl368
BK1310

POWER SUPPLY HANDBOOK ,. . .. .. . $ 1.95
PRACTICAL ANTENNA S FOR THE RADIO
AMATEUR, ._... . . .. . . _ _. $ 995
PROPAGATION WlZARD'S HANDBOOK $ 6.95
QSLCARDS-STYLEW-25O $ 8,95
QSL CARDS - STYLE W - 500. . . . . • . . . . . . . . __. . $13.95
QSL CARDS - STYLE X - 25O _. ..••.••.. _. . $ 8.95
QSL CARDS- STYLE X - 500 $13,95
QSLCARDS-STYl E Y -25O .••.•..... . $ 8.95
QSl CARDS -STYLE Y - 500 $13.95
1980 WORLD REPEAT ER ATlAS. . .. . . . . . . . . .. s 4.95
RF DIGITAL TEST EQUIPMENT '. . .......... .. .. $ 5.95
Rny HANDBOOK , , . . .. . . .. . . . . .. $. 5.95
SHELF BOX- l , $. 2,00
SHELF BOXES - 2. . __ __ . $.1.50 each
SHELF BOXES - 8 AND UP, . ,.. .. .. .. . $1.25 each
SSB THE MISUNDERSTOOD MODE s 5,50
SSTV HAN DBOOK (HARDCOVER) $ 1.00
SSTV HAN DBOOK (SOFTCOVER) $. 5.00
SSTV TAPE _ $. 5.95
STUDY GUIDE - ADVAN CED CLASS. . . . . • . . . . . . . . . . $ 6.95
STUDY GUIDE- EXTRA CLASS __ .. _ _ $ 5.95
STUDY GUIDE- GENERAL CLASS _$ 5.95
STUDy GUIDE - NOVICE CLASS $ 4.95
TEST EQUIP LIB vr -COMP TESTERS s 4.95
TEST EQUIP LIB V2 - AUDIO TESTERS. • . . • • . . . . . . ... $ 4.95
TEST EQUIP LIB V3 -RADIO EQUiP s 4.95
TEST EQUIP LIB V4-tC TEST EQUiP , $ 4.95
TOOLS & TECHNIQUES. , __ .. , , , $ 4.95
TTL COOKBOOK. , $ 9.50
TVT COOKBOOK __ $ 9.95
VERTICAL BEAM & TRIANGLE ANTNS s 5,50
VHF ANTENNA HAN DBOOK _. .••..••.... . _. . $ 495
WEATHER SATELLITE HAN DBOOK $ 4,95
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'T-707 is shown with
.pliona1fV-7070M vm
!. Scanning Microphone

THE FT·707
"WAYFARER"

The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't let the small size fool you ! Though it is not 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 .25 uV/10dB SN as well as adegree of selectivity previously unavailable in a
package this small . The "WAYFARER" comes equipped with 16 poles of IF filtering , variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT·707 with Standard Features FT-707 with Optional FV-707DM

• Fast/slow AGC selection & SCanning Microphone

• Advanced noise blanker • Choice of 2 rates of scan
• Built-in calibrator • Remote scanning from microphone
• WWV/JJY Band • Scans in 10 cycle steps
• Bright Digital Readout • Synthesized VFD
• Fixed crystal position • Selection of receiver/transmitter functions
• 2 auxiliary bands for future expansion from either front panel or external VFO
• Unique multi-color bar metering-monitors • "DMS" (Digital Memory Shift)

signal strength, power output, and ALC 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 FT-707 "WAYFARER" is a trUly unique rig .
See it today at your authorized Yaesu Dealer. v&~§(IJJ \W

The radio. V
YAESU ELECTRONICS CORP., 6851 Wal1hall Way, Paramoun~ CA 9On3 • (213) 633-4007

v A er>tl e. I:"'TDI'U"I""~ ~••••rn ~...,ir.AN .._"QA12 Princeton-GJendale Rd.•Clncinnati I OH 45246 8J



New 2-meter direction.

PS-20 IR-BOOO BO-B SP-120 Subject to FCC Approval

A compact transceiver with FM/SSB/CWplus...

TR-9000 Kenwood's done It again! Now,
It's the exciting TR-9000 2
meter all-mode transceiver •••
complete with a host of new
features. Combining the con
venience of FM with long dis
tance SSB and CW In a very
compact, very affordable
package, the TR-9000 is the
answer for any serious Ama
teur Operator! Versatile? You

betl Because of its compact
ness, the TR-9000 is Ideal for
mobile Installation. Add on Its
fixed station accessories and
It becomes the obvious choice
for your ham shack!
Sae your Authorized Kenwood
Dealer now for details on the
TR·9000 ••• the new direction
in 2-meter all-mode trans
ceivers!

UP/DOW ... "'10....•
pilon. (.I.nd••d I
. .. ~-p. ......-

..l1li • ..,~ I ••"_""f ......

Note: Price, specifications subject to
change without notice and obligation.

~~,~~~~"i,~OD
TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COM PTON, CAli FORNIA 90220
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